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General coverage, Superior dynamic rane 
2 VFO’s, 8 memories, Scan, Notch... COMPACT! 

TS-430S 
The TS-430S combines the ultimate in 
compact styling with advanced circuit 
design and performance. An all solid- 
state SSB, CW, and AM transceiver, with 
FM optional, covering the 160-10 meter 
Amateur bands, it also incorporates a 
150 kHz-30 MHz general coverage re- 
ceiver having a superior dynamic range, 
dual digital VFO’s, 8 memories, memory 
scan, programmable band scan, IF shift, 
notch filter, all-mode squelch, and built- 
in speech processor. 

TS-430S FEATURES: 

¢ 160-10 meter operation, with general 
coverage receiver 
With 160-10 meter Amateur band cover- 
age, including WARC 30, 17, and 12 meter 
bands, it also features a 150 kHz-30 MHz 
general coverage receiver. Innovative UP- 
conversion digital PLL circuit, for superior 
frequency stability and accuracy. UP/ 
DOWN band switches for Amateur bands 
or 1-MHz steps across entire 150 kHz- 
30 MHz range. Two digital VFO’s contin- 
uously tuneable from band to band. Band 
information output on rear panel. 

USB, LSB, CW, AM, with optional FM 
Operates on USB, LSB, CW, and AM, with 
optional FM, internally installed. AGC time 
constant automatically selected by mode. 

Compact, lightweight design 
Measures only 10-5/8 (270) W x 3-3/4 (96) 
H x 10-7/8 (275) D, inches (mm), weighs 
only 14.3 lbs. (6.5 kg)). 

¢ Superior receiver dynamic range 
Use of 2SK125 junction-type FET’s in 
the Dyna-Mix high sensitivity, balanced, 
direct mixer circuit provides superior 
dynamic range. 

10-Hz step dual digital VFO’s 
10-Hz step dual digital VFO’s operate inde- 
pendently, include band and mode infor- 
mation. Different band and mode cross. 
operation possible. Dial torque adjustable. 
STEP switch for tuning in 10-Hz or 100-Hz 
steps. A=B switch quickly shifts “B” VFO 

PORTION 

BAND Sec 

to the same frequency and mode as “A” 
VFO, or vice-versa. VFO LOCK switch pro- 
vided. RIT control tunes VFO or memory. 
UP/DOWN manual scan possible using 
optional microphone. 

¢ Eight memories store frequency, mode, 
and band data 
Memories store frequency, mode, and 
band data. eau memory stores receive 
and transmit frequencies independently. 
M.CH switch for operation of memory as 
independent VFO, or fixed frequency. 

¢ Lithium battery memory back-up 
Estimated five-year life. 

e Memory scan 
Scans memories in which data is stored. 

¢ Programmable automatic band scan 
Scans programmed band width. Scan 
speed adjustable. HOLD switch interrupts 
band or memory scan. 

e IF shift circuit for minimum QRM. 
IF passband may be moved to place inter- 
ferring signals outside the passband, for 
best interference rejection. 

e Tuneable notch filter built-in 
Deep, sharp, tuneable, audio notch filter. 

e Narrow-wide filter selection 
NAR-WIDE switch for IF filter selection on 
SSB, CW, or AM, when optional filters are 
installed. (2.4 kHz IF filter built-in.) 

¢ Speech processor built-in 
Improves intelligibility, increases average 
“talk-power’ 

¢ Fluorescent tube digital display 
Indicates frequency to 100 Hz (10 Hz 
modifiable). 
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¢ All solid-state technology 
Input rated 250 W PEP on SSB, 200 W 
DC on CW, 120 W on FM (optional), 60 W 
on AM. Built-in cooling fan, multi-circuit 
final protection. Operates on 12 VDC, or 
120 VAC, or 220/240 VAC with optional 
PS-430 AC power supply. 

e All-mode squelch circuit, built-in 
¢ Noise blanker, built-in 
¢ RF attenuator (20 dB) 
¢ Vox circuit, plus semi break-in with 
side-tone 

Optional accessories: 
¢ PS-430 compact AC power supply. 
¢ PS-30 or KPS-21 AC power supplies. 
¢ SP-430 external speaker. 
¢ MB-430 mobile mounting bracket. 
e AT-130 compact antenna tuner, 
80-10 m incl. WARC. 

e AT-230 base antenna tuner, 
160-10 m incl. WARC. 

¢ FM-430 FM unit. 

° YK-88C (500 Hz) or YK-88CN (270 Hz) 
CW filters. 

¢ YK-88SN (1.8 kHz) narrow SSB filter. 
¢ YK-88A (6 kHz) AM filter. 
¢ MC-42S UP/DOWN hand microphone. 
¢ MC-60A deluxe desk microphone, 
UP/DOWN switch. 

More information on the TS-430S is 
available from all authorized dealers of 
Trio-Kenwood Communications, 1111 West 
Walnut Street. Compton, California 90220. 
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“Now hear this”...digital display, 
easy tuning 
The R-600 is an affordably priced, high 
performance general coverage communica- 
tions receiver covering 150 kHz to 30 MHz in 
30 bands. Use of PLL synthesized circuitry 
provides maximum ease of operation. 

strong signals. 

standard scale. 

¢ 150 kHz to 30 MHz continuous coverage, 
AM, SSB, or CW. 

¢ 30 bands, each 1 MHz wide, for easier tuning. 
¢ Five digit frequency display, with 1 kHz 
resolution. 

° 6 kHz IF filter for AM (wide), and 2.7 kHz 
filter for SSB, CW and AM (narrow). 

¢ Up-conversion PLL circuit, for improved 
sensitivity, selectivity, and stability. 

cable kit. 

Speaker. 
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° TS-130SE runs 200 W PEP/160 
W DC input on 80-15 meters, 
160 W PEP/140 W DC on 12 and 
10 meters. TS-130V version at 
25 W PEP/20 W DC, all bands, 
also available. 

e Digital display, built-in. 
° IF shift circuit. 
¢ Speech Processor, built in. 
e Narrow/wide filter selection on 
CW and SSB with optional 
filters. 

e Automatic SSB mode selection 
(LSB on 40 meters and below, 
USB on 30 meters and up). 
SSB reverse switch provided. 

“Small talk”...IF shift, 
Processor, N/W switch, 

affordable. 
A compact, all solid-state HF 
SSB/CW transceiver for mobile 
or fixed base station, covering 
3.5 to 29.7 MHz. 

¢ 80-10 meters including the new 
10, 18,'‘and 24 MHz bands. 
Receives WWV on 10 MHz. 

¢ Communications type noise blanker elimi- 
nates “pulse-type” noise. 

¢ RF Attenuator allows 20 dB attenuation of 

¢ Tone control. e Front mounted speaker. 
e “S” meter, with 1 to 5 SINPO “S” scale, plus 

° Coaxial and wire antenna terminals. 
° 100, 120, 220, and 240 VAC, 50/60 Hz. 
Selector switch on rear panel. 

¢ Optional 13.8 VDC operation, using DCK-1 

° Other features include carrying handle, 
headphone jack, and record jack. 

Optional accessories for R-600 and R-1000: 
¢ DCK-1 DC Cable kit. e SP-100 External 

e HS-6, HS-5, HS-4 Headphones. 
¢ HC-10 Digital World Clock. 

High performance, easy tuning, 
digital display 
The R-1000 high performance communica- | 
tions receiver covers 200 kHz to 30 MHz 
in 30 bands. An up-conversion PLL 
synthesized circuit provides improved 
sensitivity, selectivity, and stability. 

° Covers 200 kHz to 30 MHz. 
e 30 bands, each 1 MHz wide. 
¢ Five-digit frequency display with 1-kHz 
resolution and analog dial with precise gear 
dial mechanism. 

¢ Built-in 12-hour quartz digital clock/timer. 
¢ RF step attenuator. 
e Three IF filters for optimum AM, SSB, CW. 
¢ Effective noise blanker. ¢ Tone control. 
¢ Built-in 4-inch speaker. e Dimmer switch. 
e Wire and coax antenna terminals. 
° Voltage selector for 100, 120, 220, and 240 
VAC. Operates on 13.8 VDC with optional 
DCK-1 kit. 

Optional DFC-230 Digital 
Frequency Controller 
Frequency control in 20-Hz 
steps with UP/DOWN micro- 
phone (supplied with DFC-230). 
Four memories and digital 
display. (Also operates with 
TS-120S, TS530S, and 
TS-8308S.) 

e RF attenuator, built-in. 

¢ Effective noise blanker. 

¢ Final amplifier protection circuit 
assures maximum reliability. 
Output power is reduced if 
abnormal operating conditions 
occur. For very severe opera- 
tions, optional cooling fan, FA-4, 
is available. 

¢ Dimensions: 3-3/4 H x 9-1/2 W x 
11-9/16 D (inches). Weight: 
12.3 Ibs. 

* Other features: VOX, CW semi 
break-in with sidetone, one fixed 
channel, and 25 kHz marker. 

Optional accessories: 

¢ PS-30 matching power supply - 
(TS-130SE). ; 

¢ KPS-21 power supply (TS-130SE):, 3° 
e PS-20 power supply (TS-130V).° « ."’ 
e SP-120 external speaker. 5 
¢ VFO-120 remote VFO. 
e FA-4 fan unit (TS-130SE). 
° YK-88C (500 Hz) and YK-88CN 
(270 Hz) CW filters. 

° YK-88SN (1.8 kHz) narrow SSB 
filter. 

e AT-130 antenna tuner. 
¢ MB-100 mobile mounting 
bracket. 

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



You've got to 
get a Santec 
to get it right! 
Compare Santec to anything you like, and you'll see — you've got to get 
a Santec to get: ll memory channels which store standard repeater 
offsets for instant recall MH less than 10 ma drain in receive to conserve 
power while you're monitoring Il extremely wide power options of 0.1 
W, 1.0 W or even 3.5 W for varying conditions i an accurate 24 hour 
clock for instant reference Il and a full two year extended service plan 
which no one else will match. 

When you get a Santec, you also get: Il the widest frequency range of 
any handheld Wi odd offsets other than +600 kHz I variable step sizes 
in bandscan Ml a 500 ma battery with charger Ml a full six digit back- 
lighted LCD display for full frequency readout plus the memory channel 
number Ml the easiest keyboard entry of any handheld Ml eight modes 
of scan, search, manual control and open scan fl the ability to change 
batteries without losing memory data i easily programmable bandscan ;———M 
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Mi a frequency lock switch on the keyboard Il an automatic low 
battery indicator fl and much more. 

Size (mm) 

Weight with Batt. 

Readout 

Memory Channels 

Memory of Offsets 

Memory Backup 

Sean (mem. & band) 

Search Mode 

Step Size 

Battery 

Frequency Coverage 

Power (max) 

Priority 

Clock 

68x 170 x 47 

600 gm 

LCD (full 6 digits) 

10 

YES 

YES, Capacitance 

YES 

YES 

5-100 kHz 

Quick Change Pack 
500 ma-hr, 9.6 V 

142-148.995 Tx 
(149.995 optional) 
142-149,995 Rx 

3.5. W High 
1.0 W Med. 
01 W Low 

YES (in MenvScan) 

YES 

61 xX 168 x 49 

720. gm 

LCD (4 digits) 

ike) 

NO. 

Yes, Lithium Batt. 

Yes 

NO : 

5 or 10 kHz only 

Quick Change Pack 
450 ma-hr 10.8 V 

143.5-148.495 TXRx 

2.5 W High 

0,2 W Low 

Yes (Priority Ch.) 

NO 

66 x 168 x 40 

540 gm 

LCD (4 digits) 
ike} 

NO 

Yes, Lithium Batt. 

Yes 

NO 

Any 5kHz multiple 

Slide-on Pack 
400 ma-hr, 8.4 V 

143,9-148,995 TXRX 

2.5 W High 

3 W Low (approx.) 

NO 

NO 

Computer Current 

Saver 

Display 

10 ma) YES ( 

6 Digits 4 

NO (20 ma) 

4 Digits + Mem. # 

NO (27 ma) 

4 Digits + Mem. # 
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Mem, # 

New! Affordable Price! See your Authorized Sante¢ Dealer for details. 

Competitors’ specifications were obtained 
from published specifications sheets, and they 

are subject to change without notification too. Paras 
Santee of Encomm, Inc wa 

SPX DPX” FREQ CLK 

Shown with optional 

SM:3 speaker 
microphone, 

noms ACCESSONES for SANTEC Handheld Radios 
clockwise from upper left 

Leather Case (ST-LC) 
Base Charger & Power Supply (ST-5BC) 
Remote Speaker (MS-50S) 
Mobile Charger (ST-MC) 
Speaker Microphone (SM.3) 

Expert orders invited 

All Nateg specifications are subject to change without notice or obligation 

Encomm, Inc. 
2000 Avenue G 
Suite 800 
Plano TX 75074 

Please send me more information about: 
[The ST-144/uP 
CJ Authorized SANTEC Dealers “The Shida ye is approved under FCC Part 15 

SANTEC 
©1982, Encomm, inc. 

2000 Avenue G, Suite SOO Plano; Texas 7hO74 
Phone (214) 493-0094 + TIX 70-4783 ENCOMM DAL 

Repairs, Parts & Senice Available GS 
STATE ZIP 

YOU MAY SEND A DUPLICATE OF THIS FORM. 
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AN EDITORIAL 

The CQ team (Dick, Jack, and |) spent 
last weekend in Miami at the Tropical 
Hamboree. The weather was beautiful, 
the people extremely friendly, and the 
Hamboree committee very cooperative 
and helpful. What more could you ask 
for? Well, for one thing, we expected our 
shipment of magazines to arrive on time 
and they never showed up. We had to : 
have an air-lift on Saturday to get some 
rush copies for the CQ booth. Outside of 
that, the weekend was pretty close to 
perfect—a rare chance to get some 
warm weather in the middle of winter. 
Evelyn Gauzens, W4WYR, who runs the 
event, outdid herself in that there seemed 
to be a few more exhibitors than last year 
and a bigger flea market to wander 
through. As usual, my suitcase was a bit 
heavier on the return trip. There were a 
few really good buys to be had for the 
careful shopper. 

As this was the first big gathering after 
the FCC’s NPRMs on a code-free license 
and volunteer examiners, these were the 
two big topics of conversation. Obvious- 
ly, the more conservative opinion was 
against a code-free license, but a surpris- 

ing number saw the logic and reasoning 
behind it. More importantly, many came 
up to the CQ booth and commented on 
my editorial concerning the $2,000,000 
or so price tag on the licensing system. A 
few even went as far as to say that my fig- 
ure was alittle too low. There is a concern 
out there, and rightly so, that this could 
very well turn into a great debacle. I’d like 
to be more positive and supportive of the 
idea, but reality and experience say that it 
can’t work—not without massive fund- 
ing. Again, | am reminded of the old ad- 
age ‘‘Be careful of what you ask for; you 
just might get it.”’ 

Heard Island ’83 

They made it! Most of the amateur 
world will have heard or worked them by 
now, but it is still exciting and relatively 
fresh news at this writing. The official 
notice came a short while ago in a letter 
from Neil Penfold, VK6NE. The following 
is Neil’s letter of announcement: 

“With the arrival of this newsletter, we 
are pleased to let you know that VKQ@HI is 
a reality. 

‘After 14 months of planning, fund rais- 
ing, and the usual run of problems associ- 
ated with an expedition of such magni- 
tude, it was with great jubilation that we 
farewelled the maxi yacht Anaconda || 
from Fremantle, West Australia, at 0234 
hrs UTC Friday 31 December. An amount 
of $30,000 was required for amateur par- 
ticipation, and was to provide three ama- 
teurs with transport, food, clothing, bed- 
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ding, and most other essentials of life. 
This money was made up from $10,000 
received from the NCDX Foundation, 
$10,000 from IDXF, $7,000 from K2PA, 

$1000 from Canada. The DX Family 
Foundation of Japan sent $2500 with a 
further $2500 promised. When it arrives 
from JA, it will be used to reduce KP2A's 
commitment. 

“The expedition radio equipment re- 
quirements were met by donations and 
the VK6 DX Chasers Club. Eighteen thou- 
sand dollars of equipment was loaned, 
donated, or bought. The VK6DXCC con- 
tributed $5000 of equipment; VK3 Divi- 
sion of the WIA supplied for expedition 
use one IC-720 and two P/S; VK2 an 
IC-730 and P/S; VK6 an IC-730 and P/S, 
three element beam with rotater, and 
controller. Out-of-pocket expenses for 
VK6XI and VK6NE were about $2000 each. 

“Supplemental to the list of equipment 
was the gear brought from America as 
excess luggage by the two operators. 
This included two LA1000 linear amps, 

one |C-740, Procom headsets and key- 
ers. The project co-ordinator and spokes- 
man for the VK6DX Chasers Club is 
VK6XI. He has liaised with N2DT and 
WA2MOE of the IDXF all year. Many 
hours were spent on air and telephone, 

; ironing out the details. VK6NE, publicity, 
equipment, and WIA liaison officer, suc- 
ceeded in obtaining the equipment nec- 
essary to put two stations on air with 
100% backup. Both VK6XI and VK6NE 
went to VK2 and discussed the involve- 
ment of the amateurs with the co-conven- 
ors of the mountaineering group. The 
work of answering the numerous en-- 
quiries and acknowledging donations re- 
ceived was carried out by VK6FS and 
VK6YL. VK6DY was kept busy manufac- 
turing the various mechanical and elec- 
trical items, as well as strengthening the 
beams and tower. VK6UN spent nearly a 
week of his holidays loading and assisting 
on Anaconda II. 

“Well, that very briefly is how we were 
able to send out the team with the expedi- 
tion to Heard Island. Eventually we will 
publish a full list of donors and sponsors 
along with a list of equipment taken 
‘down south.’ 

“QSL routes: North America—N2DT; 
Japan—DX Family Foundation, Box 12 
Shinjuku-kita, Ochiai, TOKYO 161, 
JAPAN; rest of the world—VK6NE. 
Should you hear VK@CW—as above.”’ 

73, Neil Penfold, VK6NE 
for the VK6DXCC 

YL = Young Lad? 
Elsewhere in this issue is an article 

aimed at the XYL and how she can sur- 

vive going to a hamfest with her OM. Yes, 
| know that it’s cute, but it’s also becom- 
ing chauvinistic in a lot of ways. When | 
first started to attend hamfests over 
twenty years ago, there were very few 
women in attendance—either licensed 
amateurs, family, or friends. In the last 
twenty years quite a number of women 
have joined the ranks of amateurs and 
regularly attend hamfests. In fact, the 
pendulum is now swinging in the other di- 
rection. I’ve noticed recently that with a 
number of couples who come by the CQ 
booth it is the woman who is the amateur 
and the man who is trying to look amused 
while walking his feet off. Perhaps it is 
time to update some of amateur radio’s 
jargon accordingly. A YM (Young Man) 
could be a non-amateur who is dating a 
female amateur. An XOM could indicate 
the ‘‘Old Man” who is not (X) an amateur. 
YM and XOM activities could be introduc- 
ed at hamfests to keep them busy while 
the amateurs go about their business. 
Log rolling, auto repairing, football watch- 
ing, shark wrestling, and other macho 
events would be scheduled at the same 
time as the microwave cooking, sewing, 
and make-up demonstrations. 

Slinky 30 Meter Antenna? 
| received a nice letter from Jonathan 

Titus, KA4QVK, of the Blacksburg Group, 
the people who market the Slinky Dipole 
antenna. Jonathan informs me that they 
will supply a free tuning chart for 30 me- 
ters to all Slinky Dipole owners (regard- 
less of where you bought it). Just send an 
S.a.s.e. to The Blacksburg Group, P.O. 
Box 242, Blacksburg, VA 24060. 

Travels With CQ 
Besides Dayton, don’t forget the DX 

' shindig in Visalia, California, this April. Itis 
scheduled for the weekend before Day- 
ton, and so far it looks like we will be there. 
Of course, Larry Brockman, N6AR, and 
others from our DX Committee usually 
are there, but this year we’ re trying to fit it 
into our plans, too. 

I’m going to try the same thing this year 
as last with regard to Dayton. I’m going to 
pack another suitcase with a heavy jack- 
et, sweater, umbrella, and raincoat—just 

incase. | did that last year, and for the first 
time in a long while we had terrific 
weather for the whole weekend. | know 
it’s a little inconvenient to drag that extra 
stuff around, but it was worth it just to en- 
sure good weather. Itis a small thing to do 
for amateur radio. 

73, Alan, K2EEK 
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The real beauty of the Collins KWM-380 
is behind the panel not on it. 

oS 
‘Tae 

At Collins, we know serio’ ~~ Once built, every KWM-380 undergoes 

settle for less than professional performance. 24-hour burn-in, then is aligned and tested to 

So we build every KWM-380 to commercial meet or exceed every spec on the data sheet. 

rather than amateur standards. For example, Which makes us very confident’ about warrant- 

our PC boards are connected by ribbon cables ing your KWM-380 for one full year. 

with gold-plated pinfield connectors. The boards The result is a radio with superior perform- 

themselves are all glass epoxy, and virtually — ance and lasting quality, not front-panel glitter. 

Zig Frequency stability is just one example of its 

beauty: typically, drift is as low as 10-12 Hz per 

Oe hour for normal ham shack environments. 

=— «. Other companies haven't matched our perform- 

ance because they don’t match our quality 
behind the panel. 

Add some real beauty to your station. 

<— id See the KWM-380 at your nearest authorized 

Ve ; dealer. Collins Telecommunications Products 
Division, Defense Electronics Operations, 

a Rockwell International, Cedar Rapids, IA 

= == 52498. Phone (319) 395-5963. Telex: 464-435. 

unaffected by temperatur 
cause intermittents in the more commonly 

; 

used phenolic boards. Rockwell International 

oC 
ia 

..where science gets downto business 
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for your peace of mind. 
Determine the total wind-load area 
of your antenna(s), plus any 
antenna additions or upgrading 

you expect to do. Now, select the 

matching rotator model from 

the capacity chart below. If in 

doubt, choose the model with the 
next higher capacity. You'll not 
only buy a rotator, you'll buy 
peace of mind. 

ANTENNA WIND-LOAD CAPACITY 

MOUNTED WITH STANDARD 
INSIDE LOWER MAST 
TOWER ADAPTER 

ROTATOR 
MODEL 

AR22XL 3.0 sq. ft. 125 
or AR40 (.28 sq. m) (.14 sq. m) 

sq. ft. 

8.5 sq. ft. 5.0 sq. ft. 
(.79 sq. m) (.46 sq. m) 

HAM IV 15.0 sq. ft. N/A 
(1.4 sq. m) 

TX 20.0 sq. ft. N/A 
(1.9 sq. m) 

HDR300 25.0 sq. ft. 
(2.3 sq. m) 

For HF anterinas with booms over 
26'(8 m) use HDR800 or our 
industrial R3501. 

Full details at better Amateur dealers or write: 

TELEX hy-gain 
TELEX COMMUNICATIONS, INC. 

9600 Aldnch Ave. So.. Minneapolis, MN 55420 U.S.A. 
Europe: Le Bonaparte—Otfice 711, Centre Affaires Pans-Nord, $3153 Le Blanc-Mesnil, France. 
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@ Foundation for Amateur Radio Scholarships - This 
nonprofit organization with headquarters in 
Washington, D.C., plans to award ten scholar- 
ships for the academic year 1983-84. Licens- 
ed radio amateurs may compete for one or 
more of these awards if they plan to pursue a 
full-time course of study beyond high school 
and are enrolled or have been accepted for 
enrollment in an accredited university, col- 
lege, or technical school. Most of the scholar- 
ships require that the applicant hold at least an 
FCC General class license or the equivalent. 
Awards range from $300 to $900, with some 
preference given to specific geographical 
areas or study programs. Additional informa- 
tion and an application can be requested by a 
letter or QSL/postcard postmarked prior to 
May 31 and sent to Hugh A. Turnbull, W3ABC, 
6903 Rhode Island Ave., College Park, MD 
20740. 

© Challenge the World’s Record for Copying Morse 
Code - At the Dayton Hamvention (April 
29-May 1) there will be the opportunity to chal- 
lenge the world’s record for copying Morse 
code. According to The Guiness Book of World 
Records, the record, which was set in 1939, 
still stands at 75.2 wom. If anyone is interested 
in challenging this record, write to Frank J. 
Schwab, W8OK, CW Proficiency Chairman, 
Dayton Hamvention, Box 44, Dayton, OH 
45401 for details. 
© VS6 Activity Day 1983 - The Hong Kong Ama- 
teur Radio Transmitting Society will sponsor 
VS6 Activity Day between 0001G Saturday, 
April 2, and 2359G, Sunday April 3. Many VS6 
stations will be active on all bands and modes. 
Also to commemorate WCY 83, VS6WCY will 
be on the air during the year. Special QSLs will 
be issued for contact with VS6WCY. QSL to 
the Hong Kong QSL Bureau Manager, P.O. 
Box 541, Hong Kong. 
@ Kingston, New York - Overlook Mountain Am- 
ateur Radio Club will operate WA2MJM from 
1500Z-2300Z April 9 and 10 to commemorate 
the 300th anniversary of Ulster County, New 
York. Frequencies: phone—20 kHz from bot- 
tom of General bands 40-10 meters, 147.255/ 
855. Certificate for large s.a.s.e. to N2ZAAK, 51 
Melissa Rd., Kingston, NY 12401. 
® Alamo Village DXpedition - The Border ARS 
and Uvalde Radio Club will hold this annual 
event from 12 noon April 16 to 12 noon April 
17. A certificate will be issued to all amateurs 
who contact them and send an 8”x10" 
S.a.s.e. to the Border Amateur Radio Society, 
P.O. Box CQ, Brackettville, TX 78832. They will 
be working 40-10 meters s.s.b.and c.w. 
@ Novice, Texas - The North Texas High Fre- 
quency Association will work Novices from 
Novice, Texas, using the callsign N5NT/5 from 
1800Z April 16 to 1800Z April 17 in the 80, 40, 
and 15 meter Novice bands. Certificate for a 
QSL and large s.a.s.e. to N5NT, Box 2472, 
Denton, TX 76202. 

@ Little Brown Church, Nashua, lowa - The Great 
Plains Amateur Radio Club will operate station 
KCOCP from 1400Z April 16 to 2300Z April 17 
from the site of the Little Brown Church in the 
Vale. Frequencies: phone—3925, 7250, 
14290, 21365, 28560. Certificate for QSL and 
$1.00 to D. Muchow, Box 203, Oelwein, IA 
50662 (no envelopes please). 

@ KBTIK from Nebraska - This Special Event Sta- 
tion will be operated from the Nebraska State 
Arbor Lodge, Nebraska City. Operation will be 
in the general portion of the phone and c.w. 
bands, 80 through 10 meters, from 1800 CST 
Friday, April 22, to 2400 CST Sunday, April 24. 
An Arbor Day commemorative certificate will 
be issued to all contacts. Send $1.00 and busi- 
ness-size S.a.s.e. to N.C. Amateur Radio Club, 
Box 8, Nebraska City, NE 68410. 

@ TSRAC Scavenger Hunt Contest - The Triple 
States Radio Amateur Club will sponsor this 
event from 0000Z April 23 to 2359Z April 24. 
Operation will be on c.w. and phone 20 kHz 
above the bottom of any General or Novice 
band. Trophies and certificates will be award- 
ed. For more information, contact David M. 
Kinney, KC8YR, RD #1, Mingo Jct., OH 43938. 

© The following hamfests, fleamarkets, etc., are 
Slated for April: 

April 2, Fourth Annual Western Slope Swapfest, 
Grand Junction, CO. Contact Bill Brown, 
K@UK, 582 So. Maple St., Fruita, CO 81521 
(S.a.s.e.), or call (303) 858-9661. 

April 9, Rochester Area Hamfest, Rochester, MN. 
Contact RARC, c/o WBOYEE, 2253 Nordic 
Ct. N.W., Rochester, MN 55901. 

April 9, Great Bay Radio Assoc. Hamfest/Flea- 
market, Somersworth, NH. Contact Great 
Bay Radio Assoc., P.O. Box 911, Dover, NH 
03820. 

April 9, Annual Flemington, NJ, Hamfest, Flem- 
ington, NJ. Contact Cherryville Repeater 
Assoc., c/o W2FCW, Box 76, Farview Dr., 
Annandale, NJ 08801. 

April 10, Southern Alleghenies Hamfest, Bedford 
County Fairgrounds, near Bedford, PA. Con- 
tact Tom Gutshall, W3BZN, at (814) 
942-7334 or on the 147.75/15 Blue Knob 
Repeater. 

April 10, 17th Annual Rock River ARC Hamfest, Lee 
County 4-H Center, one mile east of junction 
of Rte. 52 and 30. Contact Ed Webb, 
WD9C\B, 618 Orchard St., Dixon, IL 61021, 
or call (815) 284-3811. 

April 10, Southeastern Michigan ARA 25th Annual 
Hamfest, St. Clair Shores, MI. Contact 
SEMARA Swap, P.O. Box 646, St. Clair 
Shores, MI 48083, or call WD8KXN at (313) 
777-0119. 

April 10, Madison Swapfest, Madison, WI. Con- 
tact Madison Area Repeater Assoc., P.O. 
Box 3403, Madison, WI 53704. 

April 15-17, 1983 Midwest ARRL Convention, 
South Sioux City, NE. Contact Dick Pitner, 
WO@FZO, 2931 Pierce St., Sioux City, IA 
51104. 

April 16, Wellesley ARS Auction, Wellesley Hill, 
MA. Contact Kevin P. Kelly, WA1YHV, 7 
Lawnwood Place, Charlestown, MA 02129. 

April 16, Fifth Annual Oak Ridge Hamfest, Oak 
Ridge, TN. Contact ORARC Hamfest, P.O. 
Box 291, Oak Ridge, TN 37830 (s.a.s.e.), 

April 23, Bemidji ARC Hamfest, Bemidji, MN. 
Contact Jerry Pottratz, WBO@MSH, Rt. 8, Box 
585, Bemidji, MN 56601 (s.a.s.e.) 

April 30 to May 1, Greenville Hamfest, American 
Legion Fairgrounds, Greenville, SC. Con- 
tact Phil Mullins, WD4KTG, P.O. Box 99, 
Simpsonville, SC 29681. 
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TH5Mk2 Now you can enjoy outstanding broadband antenna performance 
in a size to fit most city lots. With 5 elements on a 19 ft. (5.8 m) boom, the 
TH5Mk2 has 4 active elements on each band. Hy-Q traps and monoband 

parasitic elements achieve an 8.5 dB gain and an average front-to-back ratio 
of 19 dB on 20 and 10 meters, and 22 dB on 15 meters. VSWR is less than 
2:1 over the 20 and 15 meter bands, and from 28.0 to 29.4 MHz on 10 meters. 

The TH5Mk2 weighs only 57 Ibs. (25.8 kg). And with just 7.5 sq. ft. (.68 sq. m) 
surface area, wind-loading is 190 lbs. at 80 mph (86 kg-129 km/h). In addi- 
tion, the TH5Mk2 offers the same solid construction and outstanding features 
as the TH7DX. See common features below. 

TH7DX The new standard of comparison for high performance broadband 

tribanders. Using a dual driven 7 element system, the TH7DX maintains a 
VSWR of less than 2:1 on all bands including ALL of 10 meters and WITH 
8.8dB gain. The unique combination of Hy-Q trapped and monoband parasitic 

elements produces an average front-to-back ratio of 22 dB on 20 and 15 

meters, and 17 dB on 10 meters. Even with this amazing performance, the 
TH7DX boom is only 24 ft. (7.3 m) and the entire array is no bigger than the 
famous TH6DXxX. Weight of the TH7Dx is 75 Ibs. (34 kg) with surface area 
of 9.4 sq. ft. (.87 sq. m) and wind-loading of 240 Ibs. at 80 mph (108.9 kg- 

129 km/h). 

FEATURES COMMON TO THSMk2 AND TH7DX 

e Broadband dual driven element system. 

e Separate, highly efficient Hy-Q traps for each band handle maximum legal 

power with a 2:1 safety margin. 

© Unique Beta Match assures efficient energy transfer. 

e dc ground for lightning protection. 
e BN-86, 50 ohm balun included. 

e Preformed feed straps. 
e Stainless steel hardware and compression clamps for all electrical and 

most mechanical connections. 
° Taper swaged 6063-T832 thick-wall aluminum tubing. 
e Rugged die-cast aluminum boom-to-mast bracket. 
e Twist and slip proof, die-formed heavy-gauge aluminum element-to-boom 

brackets. 
e Packaged in two boxes suitable for UPS shipment. 

CONVERT YOUR TH6DXX 

For thousands of proud TH6DXX owners, we make a conversion kit that 
offers all the broadband advantages of the TH7DX and includes a complete 

stainless steel hardware package. It’s easy to assemble and when completed, 
you have the finest triband antenna you can buy, the TH7DX. 

New broadband tribanders in a class all 

THSMk2 

Hy-Gain’s BN-86 balun and exclusive Beta Match for 
dc ground are included. The stainless steel hardware, 
rugged phasing lines and preformed feed straps permit 

easy assembly and consistent results 

TELEX COMMUNICATIONS, INC. 
9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S.A. ° y s 

their own at better Amateur dealers. ae Europe: Le Bonaparte--Office 711, Centre Affaires Paris-Nord, 93153 Le Blanc-Mesnil, France 
\ q 



PERFECT 79 
ANTENNA ¢ 
FOR 
10-15-20 METERS 

VERTICAL 

OMNI-GAIN 

HALEWAVE 
END FED 

NO RADIALS 

NO REFLECTED 
POWER 

BROADBAND 

FIXED OR 
PORTABLE 

REMOTE TUNING 

2 KW PEP 

UPS SHIPPABLE 

R3 may be the perfect 

antenna for condominiums, 
apartments, small lots or any 

limited space situation. It is a 
great antenna for hams who 
are concerned about neat 

appearance and maximum 
performance. 

R3’s self supporting radiator 
is only 21ft-6.4m high x 1ft 
.304m wide at the base. ° 
Assembly is quick and easy 
for portable, marine, field day, 
DX-peditions, or fixed 
installations. It is complete 
with remote tuner. 

AVAILABLE THROUGH 
DEALERS WORLDWIDE 

&> 
CORPORATION 

THE ANTENNA COMPANY 
P.O. Box 4680 
Manchester, NH ©3108 USA 
TELEX 953050 
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Our Readers Say 

What Happened To Using 
Dummy Loads? 

Editor, CQ: 
Whatever happened to the practice of 

using dummy loads when tuning up?! 
Most of the old timers did so as a matter 
of course! | guess with the modern rigs 
it’s easier to push the tune button—no 
matter if you’re on a QSO frequency or 
not. 

Being somewhat restricted now to 
moderate power and unseen antennas, a 
lot of desirable QSO’s are fragile enough 
to be lost when some ‘‘lid’’ decides to 
tune up, obviously without listening. It 
may be old age, but | sure think some hor- 
rible thoughts! It would be a timely sub- 
ject, I’m sure, if some persuasive person 
would do an article. Dummy loads are not 
that difficult to build, and certainly not too 
expensive. 

Charles E. Winkley, W1EIF 
Plymouth, MA 

From an SB-201 User 

Editor, CQ: 
The February issue of CQ arrived to- 

day, and | have just finished reading John 
Schultz’s most interesting review of the 
Heath SB-201 and SB-221 linears. As an 
assembler/owner/user of the SB-201 pur- 
chased and assembled in February 1979, 
| thought you should know that | enjoyed 
the review and intend to utilize the modi- 
fication ideas. 

My SB-201 has given excellent service 
and was trouble-free until December 12, 
1982, when one 572-B came up with a 
grid-filament short and R-15 (1.5 ohm 
quarter watt) opened. (Which occurred 
first, | do not know.) Anyway, the quoted 
$30 price for a new 572-B is a bit low. | 
wound up paying around $50. The new 
572-B seems to be compatible with the 
remaining original, and | hope they get 
along together for a good long time. Fifty 
dollar tubes are difficult to fit into the 
budget. 

Believe me, this letter was not written 
to discuss tube price, but to let you know 
this old ham (75) enjoyed the article. | was 
first licensed in 1933 as W5DGC. 

Donald Hutchins, KB6DQ 
Pomona, CA 

Amateur Station Aboard 
the USS John A. Moore 

Editor, CQ: 
The USS John A. Moore, one of the 

Navy’s newest guided missile frigates, 
recently installed an amateur radio sta- 

a7" 

tion on board to allow crew members 
phone patch privileges via the MARS fre- 
quencies and the 10 through 80 meter 
bands. The ship is presently operating 
from Long Beach, California. Pictured 
are Electronics Technician Second Class 
Kenneth Klarfield, WA2OXS (top); Lieu- 
tenant Keith Roberts, KSLSM, Ship Con- 
trol Officer (middle); and the ship’s com- 
manding officer, Commander Alan Swing- 
er, K9MBQ, positioning a Hustler 5BTV 
vertical on the ship’s superstructure. 
Gear on board includes a Kenwood 
TS-530S with the MC-50 mic. The ship is 
conducting code and theory classes for 
crew members and expects to have sev- 
eral new amateurs on the air soon. Initial 
operating time shows that the Pacific 
Ocean is indeed an excellent ground 
plane for a vertical antenna, so listen for 
these hams and others who are serving 
our country far from their home QTH. 

Alan W. Swinger, K9MBQ 

Commander, U.S. Navy 

Three Cheers for CQ! 
Editor, CQ: 

A very loud ‘‘three cheers’ to the fin- 
est amateur radio magazine on the mar- 
ket. Great product reviews, great con- 
struction articles, and even greater col- 
umns devoted to the specialized modes 
and interests of operators. Am 100% 
QRP here, so really look forward to Ad- 

rian Weiss’s QRP column (only wish it ap- 
peared more often). Once again, ‘‘Bravo.”’ 

Dick Downey, KA2JIZ 

Amsterdam, NY 
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A triumph of price 
and performance — 
Heath’s new HW-5400 
Synthesized HF SSB 
Transceiver kit makes 
high technology 
affordable. With more 
versatile, far-reaching 
capabilities, it puts 
the original skill and 
adventure back into 
Amateur Radio... 

Heath breaks the price barrier 
on sophisticated transceivers, 
offering the highest value for your 
hamshack dollar. The slim, new 
HW-5400 is a marvel of kit-form 
engineering that performs like a 
dream on 80-10 meters. 

MORE ADVANCED IDEAS 
Solid state and broadbanded, the 
HW-5400 incorporates more per- 
formance-improving features at a 
lower price than any comparable 
transceiver. It's fully synthesized 
for crystal stability and accuracy. 
Operating in USB, LSB and CW 
with automatic sideband selec- 
tion, it has full break-in (QSK) for 
proficient keyers, two memories 
per band, power supply activation 
at the Transceiver, defeatable am- 
plifier relay, reverse and over volt- 
age protection as well as high 
VSWR forward power cut-back 
circuitry for the finals. 

oO 97) 2°34 
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HW-5400 Transceiver 

A custom microprocessor 
yields flexible, fingertip control 
over all phases of T/R operation. 

MORE CONVENIENCE 

This perfection-packed kit has 
many benefits. A unique dual- 
speed tuning system can extract 
new QSOs or fly through a band 
in 1 kHz increments with 50 Hz 
resolution! Split-Memory Access 
lets you review and change the 
transmit frequency while in re- 
ceive, without missing a single 
word or fragment of code. With it, 
you can beat the QRM every time. 
Essential vox and sidetone con- 
trols are located behind the front 
panel nameplate. Seven mode 
and function symbols confirm 
transceiver status at a glance. 

The HW-5400's Frequency En- 
try Keypad option allows directly- 
synthesized QSY to any point in 
the band, and permits fast DX 

There's more for the Ham at Heath 
Also see our state-of-the-art SS-9000 Deluxe HF Synthesized Transceiver 
(pictured below), which can be controlled by a computer or ASCII terminal. 

*Units of Veritechnology Electronics Corporation in the U.S., 
a subsidiary of Zenith Radio Corp. 

(] Please send mea 
FREE Heathkit catalog. 

Mail to: 

Heath Company 012-014 

Benton Harbor, Ml 49022 

Name 

Address 

City 

| | ae 
D 
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quality 
HW-541 

| TRANSCEIVER 
We SHEE OSUEROLE 

= REC PTT FAST 5 

control when used 
with the Split 

Memory function. 
The matching 

ap HWA-5400-1 
on Power Supply/ 

Speaker & Digital 
Clock (not shown) 
provides a double- 

fused source of 
13.8 VDC from 120 

or 240 VAC. 

MORE ENJOYMENT 

Novice or active pro, the 
HW-5400 is perfect for operators 
who want a Transceiver that’s 
second to none, plus the pride, 
knowledge and satisfaction that 
come from building it yourself with 
our world famous step-by-step 
manuals. You may find it to be the 
first microprocessor-controlled rig 
with enough potential to match 
the level of professionalism in 
every radio amateur! 

MORE DETAILS IN CATALOG 

FREE! For complete details and 
specs, get a copy of 
the latest Heathkit 
catalog. Remove 
and mail the coupon 
today or write: Heath 
Company, Dept. 
012-994, Benton 
Harbor, MI 49022. 
Visit your local 

Heathkit Electronic Center’ for an 
exciting hands-on tryout. 

~ Heathkit 
AM-436 J 
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The new pacesetter 

for tribander performance 

See your 

KLM dealer 

Maximum gain, 

across the whole band 

Broadbanded 
hi-performance | Verticals 

* 

For the new age 

>“ | of satellite DX 

P| — 
— 

420-450-18C 

Why wait? 

Get on 
30 meters (10 MHz) 

Now! 
30M—2 (2 element) 
30M—3 (3 element) 
See your KIL.M dealer 

for details. 

The ultimate H.F. monobanders 

KLM’s 

“BIG STICKERS” 

Plus much, much 
Write for a complete catalog 

KLM. O. Box 816, Ma 

12 @ CQ @ April1983 

(408) 779- | 363 

irgan Hill, CA 95037. 
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Versatility for the Serious Operat 

VOX\GAIN VOX 

POWER 

| 
FAST SLOW 

Fes iN 

OFF 

PY 
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Me 
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NC | 
BAND 

PHONES. PREAMP. 
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RF PWR 

The ICOM IC-740 
offers features found 
only on the best amateur 
equipment and perform- 
ance second to none. 

passband. With a 
pana range of over 
100 dBm and an 
intercept point of 
+48dBm, the IC-740 
receiver Is a true 
performer. The IC-740 
receiver is also crunch 
proof, and unlike many 
receivers that have good 
receiver specifications, it 
does not collapse under 
Le ieence of an RF 
ield. 

Other outstanding 
features that are a must 
for a modern, high- 

performance amateur 
receiver are included 
in the IC-740: 

Passband Tuning, 
adding an 
additional fil- 
tering element 
to the receiver 
passband plus 

Dynamic Rang : 
The IC-740 is built fo 
withstand stron 
adjacent signals and still 
maintain sensitivity and 
distortion-free output of 
the desired signal in its 

IF SHIFT/, PBT. lfm PBT! 
TS f } 

i i : _- | FILTER 

KHz |] | 

INCREMENTAL 
TUNING VFO 

RECEIVE TRANSMIT All eB 
} 
fe 

giving control of the 
actual width of the IF 
stages of the receiver... 

Power Supply giving 160- 
10 meter transceive 
coverage in one 

variable from 2.4 kHz package. 
to 700 kHz in SSB, CW or 
RITY. EX238 

AC POWER 
Variable AGC, a two _ SUPPLY 

speed AGC with an OFF 
position allows proper 
selection of AGC speed 
regardless of mode, VOX 
or CW breakin. The OFF 
position makes the IC-740 
easily adaptable to fre- 
quency converters. 

A Noise Blanker that 
really works with both 
wide and narrow pulse 
widths and a threshold 
control to give the 
optimum blanking with 
minimum of signal 
distortion. 

And...the IC-740 has 
an optional Internal 

These and other fine 
receiver features plus 
ICOM's renowned 
transmitter audio make 
the IC-740 the finest 
amateur transceiver 
around today. 

le DICOM 
The World System 
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ICOM America, Inc., 2412-1 16th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780 
All stated specifications are approximate and subject to change without norice or obligation. All ICOM radios significanty exceed FCC regulations limiting spurious emissions 



KLM/Tri-EX 
SALE! 
KT-34A 

REGULAR $389.95 

SALE $299 
KT-34XA 

REGULAR $569.95 

SALE $459 
TRI-EX W-51, 51’ TOWER 

REGULAR $999.95 

SALE $799 
NEW! 30M BEAM 

CALL FOR PRICE/INFO. 
PRICES ARE FOB CALIF. EXCEPT FOR CERTAIN 

COMBINATIONS. PLEASE INQUIRE. 

2 METER AMPLIFIERS 

B-3016 20W IN, 160W OUT 

REG. $239.95 $199.95 
B-1016 10W IN, 160W OUT 

REG. $279.95 $249.95 

B-108 10W IN, 80W OUT. 

REG. $179.95 $159.95 
B-23 2W IN, 30W OUT. 

REG. $89.95 $79.95 

FREE SHIPMENT 

@ YAESU 
FT-208R °& 

2 METER FM. ah 

FT-708R 
70CM, FM. 

CALL FOR 
SALE PRICES 

ETo ALPHA 
a 

SPECIAL PRICES ON 

ALL ALPHA EQUIPMENT. 

l i | @KENWOOD 
_TS-930S 

W/ANTENNA TUNER 
PLUS FREE | SP-930 SPKR. 

MC-60A MIC 
BONUS. | yx-gac-1 FILTER 

$1799 SAVE $230 

GENERAL COVERAGE 

RECEIVER 

REGULAR $749 

SALE $649 
I 

(U.P.S. Brown) 
CONTINENTAL U.S.A. 

EXCEPT FOR SOME ALPHA, TRI EX and KLM ITEMS. 

PHONE 800 854-6046 
9:30AM to 5:30PM PACIFIC TIME. 

OVER-THE-COUNTER, 10AM to 5:30PM. 
MONDAY THROUGH SATURDAY 

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES. 

BURLINGAME, CA 94010 

999 Howard Ave., (415) 342-5757 
5 miles south on 101 from S.F. Airport. 

ety ANAHEIM, CA 92801 
Ney 2620 W. La Palma, 

(714) 761-3033 (213) 860-2040 
(ea | Between Disneyland & Knott's Berry Farm 

— OAKLAND, CA 94609 SAN DIEGO, CA 92123 
5375 Kearny Villa Road (619) 560-4900 2811 Telegraph Ave., (415) 451-5757 

Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Blvd. 
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How do they work? How can | use them? How much 
do they cost? The answers to these questions are not 

little packages. 

as difficult or expensive as you may think. One thing 
is certain: there is an awful lot of stuff in one of those 

A Primer On Liquid Crystal 
Displays (LCD’s) | 

Pll istoricatty, the liquid crystal state, or 
phenomenon, was first observed in the 
late 1800s. It was not until 1934, though, 

that this phenomenon or orderly molecu- 
lar alignment and arrangements, which is 
characteristic of liquid crystals, was put 
to a practical use. Dye molecules were 
oriented to make polarizers—the first 
practical electro-optical use. 

4 
vi a 

SMECTIC 

Fig. 1- The three liquid crystal phases. 

The Three States of Liquid Crystals 
Liquid crystals occur in three states 

which are also the phases through which 
they pass after being melted. Fig. 1 illus- 
trates this. The smectic phase is charac- 
terized by a parallel layered arrangement 
of molecules. Physically this state resem- 
bles a high viscosity turbid fluid, like 
crankcase oil. The second phase is the 
nematic phase in which the molecules are 
still oriented in a paralleled axis arrange- 
ment, but the fluid is much less viscous. 
The third phase is the cholesteric state, 
which only occurs in optically active sub- 
stances. Structurally, it very much re- 
sembles the nematic phase, but with a 
helical or spiral twisting. 

CHOLESTERIC 

LCD Construction 
A liquid crystal display (LCD) consists 

of four basic parts (refer to fig. 2): (1) a 
glass plate on the front and back; (2) the li- 
quid crystal solution itself; (3) segments 
actually etched on the glass; and (4) con- 
tacts and lead-in connections. The glass 
plates are typically separated by a mere 
0.5 thousanath of an inch, with the inner 
glass surface having transparent elec- 

*114 Lost Meadows, Cibolo, TX 78108 

BY VAUGHN D. MARTIN* 

trodes deposited on it by a proprietary, or 
“‘company secret,’’ process. On the oth- 
er surface is found an electrode which is 
a continuous ground opposing all seg- 
ments on the opposite face. Depending 
upon the type of nematic liquid chosen, a 
dynamic scattering or field-effect display 
results when the liquid is subjected to an 
electric field. 

Contacts 

Front plate ; 
Fluid 

Dynamic Scattering 
vs Field-Effect LCD’s 

Both dynamic-scattering and field-ef- 
fect LCD’s use a nematic liquid sub- 
stance. The field-effect LCD uses this li- 
quid crystal substance sandwiched be- 
tween two polarizers that are placed at 
right angles to one another. These layers 

Segments 

SS 

Contact to 

segment lead-in 

Back plate 

(A) DYNAMIC SCATTERING LCD 

Front glass plate 

000000 
00000 

Segment electrode 

Rear glass plate 

Liquid crystal . 

To segment 

output 

To common 

Reflector 

(B) EFFECT LCD 

Fig. 2- Construction of a liquid crystal display. 

be 
output 
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switchable RF 
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CORSAIR—a new level of achievement in amateur radio See your TEN-TEC dealer or write for full information. 
design, with every feature for effortless, effective operation. 
Try CORSAIR at your TEN-TEC dealer—you’ll discover 
what easy operating is all about. And what a remarkable 
value CORSAIR represents. TEN-TEC owe. 

SEVIERVILLE, TENNESSEE 37862 



MESSAGE PROCESSOR TERMINAL 

tures of the 

NEW FEATURES OF MPT3100: 
© Automatic storage of all received text in files separated by 

MPT 3100 
Message processing is now available for radio communications 
systems. The MPT3100 is a complete up-date of the popular 
HAL DS3100 RTTY terminal, adding the ability to store RTTY 
messages, edit them, and retransmit them singly or in preset 
groups. ALL of the previous features of the DS3100 and 
MSO3100 are retained and new mailbox commands are includ- 
ed. The editor may be used with any file that is stored. The 
MPT3100 includes ASR (Auto Send-Receive), MSO (Message 
Storage Option - “mailbox”), and TRO (Traffic Relay Option) 
modes. The MPT3100 is a new software package that works in 
ANY DS3100 with MSO3100 circuit board. Some of the fea- 

MPT3100 are: 

the standard “NNNN” terminator (TRO-REC mode) 

© Full editing capability of all files stored by mailbox (MSO) or by TRO storage 
© Editor allows insertion or deletion of text in any part of a stored message - 15 keyboard edit commands 
© Editor may be used even while receiving, transmitting, or storing messages - even when MSO mailbox is in use 
© Files may be renamed, created in the editor, cut into smaller files, and deleted with keyboard commands 

© Message files may be transmitted singly or in batches 
© Transmitted messages may be serial-numbered automatically 
© The full format requirements for NAV MAR COR MARS NTP-8(A) are supported 
© New TRO commands include: RXON, RXOFF, DIR, SEND, STOP, RESUME, RESTART, EDIT, CUT, CREATE, QUIT, 

RENAME, DELETE 
© On-screen status indicators show: TRO mode; bytes of memory remaining; file names being recorded, transmitted, and edited 
© MSO mailbox .SDIR directory command revised to shorten time required for transmission 
© New .DIR [filematch] and .SDIR [filematch] mailbox commands give listing of only file names that include [filematch] 
© Programmable “header ID” for each mailbox transmission 

MSO Mailbox Features: 

© Programmable MSO call-up command 
® Mailbox may be controlled by external station to store message 

files, read files, delete files, and list the file directory 
® DS3100 operator may perform all MSO operations on the key- 

board without transmitting 
® Mailbox transmissions include user-prompting and automatic 
CW and RTTY indentification 

© HELP messages are provided to assist the new user in opera- 

tion of the mailbox 
© All mailbox messages stored may also be edited, renamed, and 

transmitted using TRO commands 
® MSO commands are: .DELETE, .DIR, .DIR [filematch], 

.ENDFILE, .FILEHELP, -HELP, .KY1ON/OFF, 

.KY2ON/OFF, .PRINTON/OFF, .QBF, .READ, .RYS, 

.SDIR, .SDIR [filematch], .WRITE 

WHEN OUR CUSTOMERS TALK, WE LISTEN — and w 

DS3100ASR Terminal Features: 

© Send and receive ASCII, Baudot, Morse codes 
e ASCII or Baudot at 45, 50, 57, 74, 100, 110, 134, 150, 300, 

600, 1200, 2400, 4800, and 9600 baud; full or half duplex 
® Morse code at 1 to 175 wpm 
© Full length 72 character line / 24 line screen display. 
© 50 line pre-type on-screen transmit buffer 
© True “ASR” operation - pretype transmit text while receiving 

® 150 line receive display buffer 
® MSO 3100 adds 32K bytes of additional storage 
® 12 inch, P31 green display built-in 
® Control functions are clearly marked on keytop 
© On-screen status indicators with real-time indication 
© Upper-lower case ASCII with ALL control codes 
© Current loop or RS232 RTTY input/output 
® Positive and negative Morse key outputs 
© ASCII printer output prints Baudot, Morse, or ASCII text 
® Operates on 105-130 / 210-250 VAC 50-400 Hz power 

e have been listening. Rather than making a proven product 

obsolete —a product that is well known and respected for its reliability and capabilities — HAL has completely re- 

written the software of the DS3100 to offer the features that our communications customers have been asking for. 

A full year in the preparation, these are features that co 

Best of all, ANY DS3100 can be modified at the facto 

radio equipment that is made obsolete by new models 

ter its announcement. 

'HAL COMMUNICATIONS CORP. 

BOX 365 
URBANA, ILLINOIS 61801 

CIRCLE 61 ON R 

uld only be designed by people who know and operate RTTY. 
ry to include the MPT3100! In marked comparison to other 
every 6 to 12 months, the DS3100 lives on —a full 4 years af- 

If you are really serious about your RTTY, look to HAL, your 
REAL RTTY company. 

Please write for even more details about the MPT3100 Mes- 
sage Processor Terminal. Call your dealer or HAL for prices and 
how to get a new MPT3100 or to arrange for modification of 
your present DS3100. 

EADER SERVICE CARD 



by Alliance 
A precision instrument 

built to last. 
The HD-73 combines Dual-Speed rotation 

and a single 5-position switch with the clear 
visibility of a backlit D'Arsonval meter. So 

you get precise control for fast and fine tuning. 
And the advanced technology of HD-73 
is backed by quality construction. Heavy 

duty aluminum casings and hardened steel 
drive gears. Lifetime factory lubrication that 

: withstands -20°F. to 
120°F. temperatures. 
The superior design 

of the HD-73 mast 
support bracket, with 

optional no-slip positive 
drive, assures perfect 

in-tower centering with 
, no special tools. 
‘@, — Automatic braking 

minimizes inertia 
stress. 

Easy to install, a 
pleasure to use. 
The HD-73 is on 
your wavelength. 
Write for perform- 

ance details 

J . | want to tune in on HD-73. 

i LJ Send complete details 

1 LI Give me the name of my nearest dealer. 

I NAME 

ADDRESS 

Seciy 2 oe rare 2 ie 

) The ar tie Gempany, Inc., 

ee ee ee 
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Manufacturer 

AMI 

AMI 

AMI 

Intel 

Solid State 
Scientific 

Exetron 

(Fairchild) 
Nortec 

National 

National 

National 

National 

National 

National 

RCA 

RCA 

RCA 

Intersil 

Intersil 

Intersil 

National 

AMI 

Solid State 
Scientific 

Micro-Power 

Systems 
National 

AMI 

LSI Computer C1200 
Systems 

Micro-Power 
Systems 

Micro-Power 

Systems 
National 

National 

National 

AMI 

Intel 

Fairchild 

Fairchild 

Fairchild 

LCD-Compatitle Timekeeping Circuits 

Part Number Functional Description 

$1402 3% Digit, Crystal-Controlled 
Clock Divider/LCD Driver 

$1408 3% Digit, Crystal-Controlled 
Clock Divider/LCD Driver 

$1420 3% Digit, Crystal-Controlled, 5 
Function Clock Divider/LCD Driver 

5801/5202 3% Digit, Crystal-Controlled, 3 
Function Clock Divider/LCD Driver 

SCL5437/5442 3% Digit, Crystal-Controlled, 4 
Function Clock Divider/LCD Driver 

FWA6003 3% Digit, Crystal-Controlled, 5 
Function Clock Divider/LCD Driver 

NEC5016/NEC5015 3% Digit, Crystal-Controlled, 

Watch/Clock 
MM5840 3% Digit, Crystal-Controlled 

Clock Divider/LCD Driver 
MM5887 3% Digit, Crystal-Controlled, 5 

Function Clock Divider/LCD Driver 
MM5888 3% Digit, Crystal-Controlled, 5 

Function Clock Divider/LCD Driver 
32 Digit, Crystal-Controlled 
Clock Divider/LCD Driver 
3% Digit, Crystal-Controlled 
Clock Divider/LCD Driver 

3% Digit, Crystal-Controlled, 3 
Function Clock Divider/LCD Driver 

CD22003/CD22003R 3% Digit, 5 Function Clock 
Divider/LCD Driver 

MM5847/MM5857 

MM5848/MM5858 

MM5849 

CD22008V1H 6 Digit, 2 Flag Clock Divider/LCD 
Driver 

CD22018H 5% Digit, 7 Day Flags & 4% Min. 
Flags, Clock Divider/LCD Driver 

1424 3% Digit, 5 Function LCD Clock 
7210 4 Digit Alpha-Numeric 6 Function 

LCD Clock 
7221 4 Digit, 6 Function LCD Clock 

with Alarm 
MM5850 3% Digit, Crystal-Controlled, 3 

Function Clock Divider/LCD Driver 
$1427A 3% Digit, Crystal-Controlled, 5 

Function Clock Divider/LCD Driver 
SCL5437/SCL5441 3% Digit, Crystal-Controlled 

Clock Divider/LCD Driver 
MPS7110 3% Digit, Crystal-Controlled 

Alarm Clock Divider/LCD Driver 
MM5377 3¥2 Digit, Crystal-Controlled 

Clock Divider/LCD Driver 
$1856 4 Digit, Crystal-Controlled Clock/ 

Elapsed Time Divider/LCD Driver 
32 Digit, P-Channel MOS, Crystal- 
Controlled DS Clock Divider/LCD 
Driver 

MPS7125 5% Digit, Clock, LCD Driver 
(Accepts 64 Hz Time Base) 

LP7146 3¥2 Digit, Clock, LCD Driver 

(Accepts 64 Hz Time Base) 
MM5847/MM5855_ 3% Digit, Crystal-Controlled 

Clock Divider/LCD Driver 
MM5316 32 Digit, Line-Controlled Alarm 

Clock Divider/LCD Driver 
MM5319 3% Digit, Line-Controlled Alarm 

Clock Divider/LCD Driver 
$1998 3% Digit, P-Channel MOS, Line- 

Controlled Alarm Clock Divider/ 
LCD Driver 

5801/5202 3% Digit, Crystal-Controlled, 3 
Function Clock Divider/LCD Driver 

FWX6107/ 3% Digit & 4 Digit Clock/ 
FWX6107R LCD Driver 
6111/6113 6 Digit LCD Clock 
6115 52 Digit, 7 Function LCD Clock 

Table Il- Frequency Dividers and Decoder/Drivers 

for LCD watches. 
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of molecules are stacked in a helical 
fashion resembling a spiral staircase. 
The light passing through this spiral goes 
through the rear polarizer andis reflected 
by a mirror. When voltage is applied, the 
molecules rotate 90 degrees so that they 
are perpendicular to the front polarizer. 
Light that passes through is not rotated 
but is rather absorbed by the rear polariz- 
er, producing the effect of a dark charac- 
ter or numeral contrasting with its light 
surroundings. The contrast can be re- 
versed, yielding a dark background with 
light numerals. 
When not undergoing any effect of a 

field, the dynamic-scattering LCD ap- 
pears transparent because the long, 
cigar-shaped molecules are all lined up in 
a perpendicular fashion as illustrated in 
fig. 1. The application of an electric field, 
though, causes ion migration, which in 
turn causes the film to scatter incident 
light. As will be discussed shortly, the 
driving of LCD displays requires a d.c. off- 
set, probably no more than 25 to 50 mV. If 

this d.c. offset is much larger than this, 

the life of the display will be greatly short- 
ened because of the tendency of the ions 
to migrate right into the glass. The visual 
effect is that of frosted glass, and LCD’s 
can be made to be completely transmis- 
sive for back-light applications, reflective 
for ambient light, or a combination semi- 
reflective LCD can be produced for a dual 
mode of operation. The reflective-type 
LCD suffers from being not visible in poor 
or limited lighting conditions. The trans- 
missive LCD, with its back-lighting effect, 
and the semi-reflective LCD, though, 
have solved this problem. 

LCD Limited Operating Temperature 
Ranges and Heater Strips 

The limited temperature range of the 
displays—typically 0°C to 55°C (32°F to 
131 °F)—is a problem. Remember, the li- 
quid crystal material is composed of a 
highly viscous material, and this in turn 
contributes to another problem: slow de- 

CMOS Component Packages Containing LCD Segment Drivers 

cay time or display turn off with 100 milli- 
seconds being typical. Think of it as start- 
ing a car with very thick engine oil on a 
cold winter’s day. However, there is a so- 
lution to this problem. In keeping with our 
automobile engine analogy, | have heard 
of wrapping warm engines in thermal 
blankets or having electric engine-block 
warmers. Well, the LCD has a thin film 
that is sticky-backed on one side to at- 
tach to its back side. This film is impreg- 
nated with wires with resistance, and 
when a current is passed through them, 

heat is given off, enabling the LCD to op- 
erate in much colder environments. As a 
rule of thumb, for every 5 square inches 
of LCD area, a 1 watt heater can be used. 
Any greater heating might cause the 
heated side of the LCD to heat so much 
more rapidly than the viewing side of the 
display that this non-uniform heating ef- 
fect might cause the display to bow or 
buckle with possible subsequent glass 
breakage or leakage of the LCD’s very li- 
quid substance. 

LCD Advantages 
The advantages of LCD’s are mainly 

the following three. First, power con- 
sumption is incredibly small—typically 
0.021 »W with all segments activated on 
a typical watch-size display. Even on the 
much larger 4-digit Beckman LCD, which 
we shall discuss shortly, the power con- 
sumption is a scant 2.5 nW. Transmis- 
sive-type LCD’s, though, naturally re- 
quire additional power for the light 
source. Secondly, displays using LCD 
technology are very flexible, with the art- 
work being the only variable in an other- 
wise standardized process. Tooling 
charges for special displays are there- 
fore a minimum, which opens avenues 

for products of a specialized limited- 
volume appeal. Lastly, the contrast ratio, 
or how well the characters show up 
against their background, is excellent 
with LCD’s. Transmissive-type LCD’s 
have contrast ratios primarily as a func- 

tion of the voltage applied to the display. | 
The reflective-type LCD’s have contrast 
ratios directly related to ambient or out- 
side lighting conditions. 

Cost 
The cost of LCD’s is much cheaper 

than that of LED’s or other displays. The 
only problem is driving the displays, 
which can become quite another eco- 
nomic consideration. Table | lists com- 
monly available LCD decoder/drivers. 

Driving LCD’s 
LCD's require a symmetrical square- 

wave with less than 50 mV d.c. offset as 
was discussed previously. The use of an 
exclusive-OR gate as shown in fig. 3 ac- 
complishes this very nicely. Fig. 4 illus- 
trates the driving/decoding technique for 
non-multiplexed BCD information. Note 
the use of 4055 and 4056 driver IC’s. The 
4055 and 4056 are CMOS devices which 
provide level shifting on the chip. The 
4055 has ‘‘display frequency’’ output, 
while the 4056 has a strobed latch func- 
tion. What that means is just this: The 
4055’s LCD 7-segment outputs are con- 
trolled by the DF (display frequency) in- 
put, which causes the selected segment 
outputs to be low, high, or a squarewave 
output. When the DF input is low, the out- 
put segments will be high when selected 
by the BCD inputs. When DF is high, the 
output segments will be low when select- 
ed by the BCD inputs. The 4056 or 
MC14543 as well as the 4-segment driv- 
er, the 4054, have data transferred from 
input to output by having a high on the 
strobe input. The 4056 provides parallel 
BCD input with internal latches to yield a 
demultiplexing capability. A 32 Hz to 100 
Hz input can be derived from a 4047 
CMOS monostable/astable multivibrator 
chip or by a Wein bridge oscillator as | did 
in the March 1982 CQ article on the 
3%-digit DVM. Fig. 5 shows decoding 
multiplexed data to an LCD. Table II lists 
manufacturers and part numbers for fre- 

Manufacturer Part Number Functional Description Manufacturer Part Number Functional Description 

RCA CD4030 Quad ‘‘Exclusive-OR’’ Segment Driver Motorola MC14543 BCD-to-7-Segment Decoder/Latch/LCD 

Motorola MC14507 Quad ‘‘Exclusive-OR’’ Segment Driver Driver 
National CD4030 Quad ‘‘Exclusive-OR”’ Segment Driver National CD4543 BCD-to-7-Segment Decoder/Latch/LCD 
Solid State SCL4030 Quad ‘‘Exclusive-OR’’ Segment Driver Driver 
Scientific Intersil 7106 3% Digit, Digital Panel Meter Driver 

Fairchild F34030 Quad “‘Exclusive-OR’’ Segment Driver Siliconix DF411 3% Digit, Decoder Driver 

Harris HD4030 Quad ‘‘Exclusive-OR’’ Segment Driver Intersil 7211 4 Digit, Decoder Driver 

Motorola MC14585 Quad ‘‘Exclusive-OR’’ Segment Driver Intersil 7224 4% Digit Counter/Decoder Driver 

RCA CD4070 Quad “‘Exclusive-OR’’ Segment Driver LSI Computer LS7100 BCD-to-7-Segment Latch/Decoder Driver 
National MM74CB86 Quad ‘‘Exclusive-OR’’ Segment Driver Systems 
National CD4070 Quad ‘‘Exclusive-OR’’ Segment Driver LSI Computer LS7110 Binary Addressable Latched 8-Channel 
Fairchild F34070 Quad ‘‘Exclusive-OR”’ Segment Driver Systems MUX/DEMUX/Driver 
RCA CD4054 Quad Latch/Level/Shift/LCD Driver Hughes HLCD0437 4 Digit BCD-to-7-Segment Decoder/LCD 

AMI S1907A 3% Digit Counter/LCD Driver Driver 

RCA CD4055 BCD-to-7-Segment Decoder/Level/Shift/ Hughes HLCD0438 4% Digit Serial Input Decoder/Latch/ 

LCD Driver LCD Driver 

RCA CD4056 BCD-to-7-Segment Decoder/Latch/Level 
Shift/LCD Driver 

Say You Saw It In CQ 
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Vop 
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Oscillator input segment 
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“CUUUUUUUL 

Segment on al Segment off 

Fig. 3- Driving LCD’s with an X-OR gate. 

quency dividers and decoder/drivers for 
LCD watches. 

A Comparison of 
Display Technologies 

There are four types of displays that | 
feel are rapidly losing ground to LCD's. 
These are the LED, incandescent, fluor- 
escent, and gas-discharge type displays. 

LED displays are being displaced be- 
cause of their poor visibility in high ambi- 
ent lighting conditions and their exces- 
sive power drain, which is true of any dis- 
play technology compared against LCD’s. 

The incandescent display is the oldest 
type display technology and works on the 
principle of heating a filament in a va- 
cuum until it glows and gives off light. Un- 
fortunately, the power consumed is on 
the order of 1 watt per display, plus break- 

IN ST IN| ST IN ST IN| ST 

age is a problem, resulting from the fact 
that the display is in a vacuum. 

Fluorescent displays present a more 
promising outlook because they are 
made of seven anodes, each coated with 
a phosphor and a filament. The anodes 
are configured in the familiar style of an 
“*8,”’ with the filament being placed be- 
tween the viewer and the anodes. Fluor- 
escent displays are MOS compatible and 
therefore can operate in the 15 to 25 volt 
range. Power dissipation is a low — 200 
uW typical. There are three disadvan- 
tages inherent in this technology: dam- 
age to the display from shock, a limited 
life of 20,000 hours, and a required con- 
tinuous ‘‘stand-by’’ power drain to the 
filament. 

The last display technology consid- 
ered is the gas-discharge or ‘‘Nixie’’™ (a 
registered trademark of the Burroughs 

BCD input 

Corporation) tube devices. This display 
technology operates on the principle of 
gas breakdown, which generally occurs 
at 170 to 200 volts. The displays draw a 
small amount of power, usually 0.5 mA 
per digit, and have a typical operational 
life of a whopping 150,000 hours. Their 
major disadvantage is that they cannot 
be driven directly from logic circuitry. 
Some interface like a d.c.-to-d.c. convert- 
er is required between normal logic level 
control signals and the display proper. 

LCD Innovations 
Recent innovations include the display 

of colors: namely red, blue, and green. 
There are a number of companies pro- 
ducing LCD's. However, there is a partic- 
ular LCD company called AND which pro- 
duces an LCD whose part number is 
FEO405. This LCD is configured as two 
horizontal rows adjacent to one another 
with 22 segments per row, for a total of 64 
segmients. This choice of three different 
colors and even rows of two different col- 
ors yields many possible new bar graph 
function indicating applications not previ- 
ously capable of being implemented. 
These LCD’s are still relatively expensive 
in single quantities, but their price should 
come down as in all new technologies. 

Another breakthrough in LCD’s Is the 
intelligent alphanumeric display. There 
are numerous companies, such as Crys- 
taloid, Epson of America, and Kylex to 
name but a few, that produce displays 
with tne electronics built in, usually plac- 
ed at the display’s rear. As an example, 
Crystaloid’s intelligent LCD has a 
64-character ASCII generator, a 32x8 
RAM for character position and display 
refresh, and a RAM power-down mode 
which permits the user to retain the con- 
tents of the refresh RAM. This display can 
easily be interfaced to an 8-bit microproc- 
essor through an 8-bit bidirectional port. 
The controller electronics provides ro- 
tate left or right, shifting of characters 
and increment cursor, and self-test 
modes. 

-—| COMMON 

Strobe BCD input 
pulse 

Fig. 4- Driving/Decoding LCD’s with non-multiplexed BCD information. 

20 @® CQ e@ = April1983 Say You Saw ItInCQ 



ST6000 

‘ The t tolessional!s 
= <_hoice!l 
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Henry Radio stocks and displays the most complete line of RTTY, SSTV, 
printers and peripherals, all available for “hands on viewing’. Veteran in 
RTTY, George Sanso (AB6A) has set up a comprehensive display of RT TY 
Slow-Scan TV sending and receiving units that are actually “onthe air’. Stop 
by if you're in the area or call or write for literature and information. Henry 

Radio is a specialist in all types of teletype equipment, including com- 

mercial applications. 

oA% 

4; 2050 S. BUNDY DRIVE 
A ears OF LOS ANGELES, CA 90025 

L SERVICE (213) 820-1234 

TOLL FREE OUTSIDE CALIF. (800) 421-6631 

931 N. Euclid, Anaheim, CA 92801 (714) 772-9200 « Butler, MO 64730 (816) 679-3127 
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cH ABCDEGE 

1-500 MHz 
1 Watt to 1 KW 
One SWR/Power Meter for 
the serious amateur 

DP-DF 770 DUPLEXER - 
HF -UHF 

DP1 
PA 

BP 
ea & i 

+5v. 

& 

OVERFLOW 

SYMBOL 

DECIMAL POINTS FOR VARIOUS HARDWIRED SCALES | Save Coax Cost—Dual TX/RX 
| 1.5-500 MHz 
E Rejection 50 dB down from second 

i 
i 2 
i 3 

Hi 

transceiver 
Mobile-Base Operation 

' DP-EL 770 MOBILE /BASE 
| VHF-UHF ANTENNA 

Band Gain 
144-147 MHz 2.7 dB 
430-450 MHz 5.5 dB 

Simulcast Two Bands 
ATV-FM/FM-SSB/FM-FM 
Includes 13’ super low-loss coax WEIN BRIDGE SQUARE WAVE TO 

LCD DRIVE LCD’S 

With Mag. Mount 

Gutter Mount 
Trunk Mount 

Ncoa@co. Call 714/630-4541 for 
dealer location or ordering 

Nn (exe) 1275 N. Grove Street 
Anaheim, CA 92806 

selection 

To rotary switch for decimal point 

Note: Prices and specifications subject to 
change without notice or obligation. Fig..5- Driving/Decoding LCD’s with multiplexed BCD information. 
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REAR POLARIZER 
AND REFLECTOR 

CONNECTOR 

PC BOARD 

SCREWS 

BEZEL 

FRONT 
POLARIZER 

Fig. 6- Beckman’s 750-2 LCD Designer’s kit. 

Gaining Hands-On Experience 
In order for LCD manufacturers to sell 

their product, the technical sector of the 
public must not only be made aware of 
their products, but they must also under- 
stand how to use them. What better way 
to learn something of a technical nature 
than by actually gaining experience 
through experimentation to determine 
the devices’ peculiarities or operating 
characteristics. This desire to gain prac- 
tical experience is probably even greater 
now that you have acquired a good work- 
ing knowledge of these devices. 

Beckman Instruments, a leading LCD 
manufacturer, has done just this. They 
have come out with their 750-2 LCD De- 
signer’s kit. This handy kit contains not 
only an LCD (refer to fig. 6), but also a PC 
board, connector, mounting hardware, 

and accompanying elastomers and over- 
lay bezel whereby the display proper may 
be replaced and/or removed. The con- 
nections to the display are not made di- 
rectly to the display, but rather are made 
to the considerably more rugged PC 
board which will accommodate more 
heat in soldering and other physical 
abuse. Also if, for example, you desire to 
try out various LCD drive methods, some 
of which are typically shown within this 
very article, then you can do this quite 
easily. This 750-2 Designer’s kit from 
Beckman is well documented and is 
available for $11.95 postpaid from Beck- 
re Instruments, Inc., Electro-Products 

Say You Saw ItInCQ 

Group, 2500 Harbor Boulevard, Fuller- 
ton, California 98413. 
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MISE 
Others claim more gain for 

their antennas than the 

IsoPole™ antennas, but none 
can beat the lIsoPole for 

HONEST on-the-horizon 

omni-directional gain unless 

you are willing to spend at 
least THREE TIMES AS 

MUCH!!! The IsoPole is 

easiest of ALL competitive 
models to assemble, has a 

weather protected, factory- 
tuned matching network, (no 

more aggravating SWR varia- 

tions with weather changes), 

uses all stainless steel hard- 

ware, and is designed to 

withstand severe icing and 
wind conditions. The IsoPole 

antenna is UPS shippable 

without the standard 10 foot 

1% inch TV mast. You can 

buy the mast from your local 

ham dealer, hardware store, 

or Radio Shack™ store for 
less than the shipping costs 

of a single mast. When good 

strong, low cost 10 foot sec- 
tions of mast are so easily 

available, why compromise by 
using several shorter pieces 

that have to be joined 

together? 

Prices and Specifications subject to 
change without notice or obligation. 

(800) 336-8473 
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EEB "VISA 
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D2 readers, | have uncovered some- 
thing so staggering in its implications that 
it portends a major change in the lives of 
every living thing on the face of the Earth! 

In the course of my current investiga- 
tions on mental aberrations among the 
U.S. populace, | uncovered a plan devel- 
oped by a group of fanatical DX and con- 
test clubs to create artificial ionospheric 
clouds at critical geographical locations 
around the Earth. These clouds, located 
at the height of the daytime F2 layer at 
control points on preferred ionospheric 
paths, would ensure that continuous hf. 
communications could be conducted 
with operators in selected DX locations 
regardless of the time of day, time of 
year, and state of the sunspot cycle. 

To accomplish this feat, the consor- 
tium of DX and contest clubs involved, to- 
gether with a private space corporation 
based in Texas, will launch several large 
reflecting satellites into orbits around the 
Earth. These satellites, in turn, will be 
used to reflect the Sun’s light to the tar- 
geted area of the atmosphere, and the 

solar radiation produced by each satellite 
will create an artificial ionosphere at the 
point selected. 

So fanatical are the proponents of this 
plan that they have ignored the fact that 
the solar-reflecting satellites—or space 
lights—will illuminate several major pop- 
ulation regions, a// night, every night! This 
is sure to cause significant psychological 
problems among the peoples affected 
and to upset the biological clocks of all liv- 
ing organisms in the areas illuminated! 

Background 
DXers and contesters alike have long 
lamented the fact that their ability to com- 
municate is inexorably tied to the condi- 
tion of the ionosphere. Depending on the 
time of day, time of year, and state of the 
sunspot cycle, these operators have 
seen their DXCC standings and contest 
scores wax and wane, leaving them frus- 
trated, angry, and sometimes even a 
laughingstock. So desperate have some 
clubs become to ensure a contact with a 
new country or a winning contest score 
that they have set up elaborate repeater 
links for alerting and cueing, arranged for 
expedition and contest schedules, and 
even created tax-exempt organizations 
to sponsor and fund DX and contest expe- 
ditions to the rarer countries of the world. 

Still, efforts to boost DXCC totals and 
contest scores have been continually 
thwarted by nature. Even during the last 
CQ World Wide DX Phone Contest, for ex- 
ample, high geomagnetic activity signifi- 

*The professor is currently under con- 
tract to an agency of the U.S. Govern- 
ment to investigate mental aberrations 
among the populace. Mail may conveni- 
ently be sent to the professor c/o CQ 
Magazine, 76 N. Broadway, Hicksville, 

NY 11807. 
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The solar reflecting satellites (@ ) to be launched by a consortium of West Coast DX 
and contest clubs will provide all-night illumination to Minneapolis-St. Paul, MN, and to 

the Azores. 

cantly reduced the number of 10 meter 
openings, and it did so at a time when this 
band should have been at its prime. And 
with the current sunspot cycle now head- 
ed fora minimum which will occur in early 
1988, h.f. conditions are expected to de- 
teriorate continuously over the next five 
years. At the next solar minimum, in fact, 
only one half of the currently available h.f. 
spectrum will be usable for worldwide 
ionospheric communications (ref. 1). 

To say the least, both DXers and con- 
testers are bewildered by the vagaries of 
the ionosphere and angered by the de- 
cline of the sunspot cycle. They anguish 
over the fact that their large investments 
in multi-kilowatt transmitters, communi- 
cation receivers, and directive antennas 
cannot prevent a country or a contest 
multiplier from slipping into the noise. ‘‘Is 
there no answer?!”’ they scream, pound- 
ing their operating tables. 

Anger and frustration led to cool, dis- 
passionate analyses. And these analyses 
led to the development of an ambitious 
plan... a plan for ensuring that the 
ionosphere would be available when 
needed—24 hours a day—for DX chas- 
ing and contest activity. 

The Plan 

The plan | uncovered, developed on 
the West Coast, would use large reflect- 
ing satellites for all-night illumination of 
the atmosphere at the control points 
along preferred ionospheric paths. The 
intensity of the illumination would be only 
a fraction of natural daylight, but it would 
be enough to ionize patches of the atmos- 

phere. This, in turn, would elevate the fre- 
quencies which could be reflected from 
these patches and would ensure that 
nighttime propagation would indeed oc- 
cur on paths passing through these ioniz- 
ed regions. 

Think of it! Paths which formally clos- 
ed down at night because of reduced ioni- 
zation levels in the atmosphere would 
now remain open during the hours of 
darkness, affording the sponsoring DX- 
ers andcontesters ‘‘pipelines”’ into areas 
of interest throughout the hours of dark- 
ness! 

Previous Work 

The idea of using orbiting solar reflec- 
tors for illumination, of course, is not new. 
My old professor, Dr. Jerzy Ostermond- 
Tor, worked on such a project in 1929 
with H. Oberth, the famous German 
space pioneer (ref. 2). Tor and Oberth’s 
efforts were driven by humanitarian con- 
cerns. Specifically, they held the belief 
that space lights could increase the num- 
ber of hours of daylight at the higher lati- 
tudes, thereby increasing crop yields and 
reducing world hunger. The technology 
needed to build and launch such satel- 
lites, of course, simply was not available. 

Also of interest is the work in the 1960s 
at several companies of scientists who 
sought to develop reflectors which could 
be used in support of nighttime military 
operations in Southeast Asia. In all cases, 
the plans put forth were neither econom- 
ically nor technically feasible. 

But times have changed! | have now 
learned that Canady and Allen of NASA’s 
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Ham Operators: 

When it 
comes to 
CABLE, 

Consumers 
has your 
number. 

RG 8/U 
RG 58A/U 
RG 213/U 
RG 214/U 
RG 14A/U 

Poly and foam insulated 
with special compounds for 

flectors built using new structural compo- 
nents and ultra-thin reflective materials 
may at last permit the construction of ec- 
onomical space lights (ref. 3). It is the 
NASA study that forms the basis for the 
amateur artificial solar illumination plan. 

Some Plan Details 

The detailed plans for the space lights 
to be launched by the West Coast ama- 
teur consortium are held in the utmost 
secrecy. However, | have learned that 

the first two satellites launched will be 
used to illuminate the two control points 
in the atmosphere on the great circle 
path from the West Coast to North Africa. 
(Note that this path is roughly 6600 km 
long, and so, 2-hop propagation is re- 
quired.) The control points along the 
path—that is, the points where the elec- 
tron density must be sufficiently high so 
as to bend the signals back to Earth—are 
located over Minneapolis-St. Paul, MN, 

and the Azores. 
This portends a tremendous problem 

for people living in these areas .. .areas 
which will now experience all-night illumi- 
nation. Not only will there be the potential 
for problems of a physiological nature, 
but the danger will always be present that 
maladjustment of the complex mirror 
systems aboard the satellites could lead 
to solar focusing and subsequent vapori- 
zation of buildings and vegetation be- 
neath the space lights. You may be as- 
tounded to learn, dear readers, that such 

a thing actually happened during an ear- 
ly, terrestrial test of the space light con- 
cept back in 1938. Thousands of build- 
ings were destroyed in a major populated 
area, with the loss of life still unknown. 

Mosley sougee 

Langley Research Center believe that re- The whole ghastly affair was covered up, 
however, by hiding the true purpose of 
the test behind the broadcast of a radio 
show entitled ‘‘War of the Worlds.”’ 

Conclusion 

Despite the known dangers and the 
cost involved, a California-based consor- 
tium of DX and contest clubs is plunging 
ahead with plans to launch the first 
space-light constellation. These satel- 
lites will be used to illuminate critical 
areas of the ionosphere during the night, 
thereby assuring that h.f. propagation of 
preferred paths remains open through- 
out the hours of darkness. However, the 
amateurs involved are deliberately ignor- 
ing the fact that their satellites will endan- 
ger the lives of people living in two major 
population areas! Alas, the amateurs are 
bent only on increasing their DX totals 
and their contest scores. The world as we 
know it may never be the same again. 
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Y ou won't find as much 
well thought out program- 
ning, circuitry, and features 
anywhere, at any price! The 
ATR-6800 combines the 
pest of both worlds, an easy 
to use video system for 
CW/RTTY/SSTYV with auto- 
matic station control and a 
stand-alone computer with 
expandable memory & full 
instruction set in Motorola 
assembly language. Add the 
BASIC language option 
package and you'll have the ° 
unique combination of an 
RFI proof computer and 
ultimate RTTY/CW HAM station. And don’t forget “easy to 

use.” All of us at Microlog are RADIO ACTIVE on RTTY, so 

there’s a lot of personal attention to detail and ease of opera- 

tion. “Stick-on” command listing and video status display will 

get you on the air quick and sounding like a pro. 

ATR-6800 vs ACT-1 

line location. 

MICROLOG 
INNOVATORS IN DIGITAL COMMUNICATION 

AMATEUR RADIO 
COMMUNICATION 

AT ITS 
FINEST 

Both Systems Provide 
e SIMPLE DIRECT CONNECTION to your Transceiver. 
e COMPLETE SYSTEM, built-in Demodulator & AFSK 
Modulator with keyboard programmable tone pairs. 
¢ SPLIT-SCREEN operation with keyboard selectable 

e LARGE, TYPE AHEAD text buffer. 
e TEN, programmable message memories, plus ID’s 
WRU & SELCALs. * RANDOM CODE generator & hand 
key input for practice. © Baudot 60 to 132 WPM. 
e ASCII 110 & 300 baud. © SYNC-LOCK MODE for 
improved ASCII operation. © RECORDER INTERFACE 
FOR “BRAG-TAPE” or recording off-the-air. e CODE 
CONVERTED Printer output 

SSTV/GRAPHICS transmit. ° 
Computer grade keyboard. 

in Baudot or ASCII. 

FULL 63 KEY 

MICROLOG 

There’s a certain thrill to 
using efficient, reliable 

digital communications 
equipment on the air. That’s 
the fun of RTTY. Spice up 
your Amateur Radio opera- 
tion with the silent video 
system that does it all, the 
Microlog ACT-1. Even if 
you own a home computer 
and are considering an out- 
board interface/program, 
remember, we've put it all 
in one RFI tight enclosure 
that’s ready to go as soon 
as you power up. And, with 
the “Battery-backed” mem- 

ory option, you won't even lose your pre-programmed 
messages if there’s a “blink” in the A.C. The ACT-1 has 
features that the competition doesn’t even have on the draw- 
ing board! Check for yourself, you could spend a lot more 
and still come up short. 

The most often asked question we hear is “What's the difference between the ATR 

& the ACT-1>?” The ACT-1 is a dedicated system for RTTY/CW/SSTV. It provides 

all the functions and features you need for a multi-mode station. Along with this superior “ON-the-AIR” performance, the 

ATR-6800 extends your operation into the realm of automatic station control] and computer programming. Plug-in 

applications modules expand the ATR’s memory to add new HAM oriented programs which are enabled by simple 

keyboard commands. By adding the BASIC option package, you'll have pre-programmed full community mailbox, contest 

dupe sheet, personal station log, message editor, BASIC computer language and 16k of battery-backed (non-volatile) 

memory. We also provide a subroutine list so that you can write programs to directly control the ATR-6800 in easy to use 

BASIC language. The ATR-6800 then is the expandable, “do everything” system where your imagination is the only limit! 

The ACT-1 is designed for the HAM who needs the essentials of a complete video system for digital communications. 

TECHNICAL SPECIFICATIONS ATR-6800 & ACT-1 
INPUTS 
Speaker Audio 100mv min. 
Digital TTL, Keyer, Hand Key 
**RS232 + 12V, 330 Ohm Source 

OUTPUT TO TRANSMITTER FOR CWIRTTY/SSTV 
+ Voltage Keying +40VDC @ 300ma Max. 
— Voltage Keying -150VDC @ 50ma Max. 
**Mercury Relay 200VDC or 2 amp (20VA Max.) N.O. & N.C. 
TIR Change Over ATR — Relay +30V @ 2 amp N.O. & N.C. 

ACT-1 — Transistor +12VDC @ 300 ma. GND on 

XMT 
Keyboard Programmable 500 Hz to 3000 Hz 
Mic Compatible 30-50mv Audio 
Mic Compatible Audio. Sync 1200 Hz, Black-1500 Hz, 
White-2300 Hz 

MISCELLANEOUS CONNECTIONS : 
RS 232 + 12VDC, 330 Ohm Source Impedance, Negative Mark 

¢ Hi-speed RS-232 upto 2400 Baud 
¢Slo-speed Baudot & ASCII Floating 
Relay for Current Loop Switching 

* Slo-speed Baudot & ASCII Transistor 
Switch +40VDC @ 100 ma. 

© Optional Hi-speed ASCII RS232 @ 
2400 Baud. 

Mike = 100 mv Audio 
Speaker = 200 mv Audio 
Horizontal and Vertical Outputs to Scope for RTTY 
Tuning Aid 

Morse Speed Tracking Automatic or Speed Lock 

VIDEO OUTPUT : ‘ | 
14 Volt Peak to Peak, Negative Sync Composite Video (American Standard) 

European standard available upon request. 

VIDEO FORMAT 
Normal 
Zoom 
Black on White or 
White on Black 
Display Split Screen 

selectable 
SSTV 3 lines, 6 characters per line + graphics 

TEST MESSAGES: Quick Brown Fox and RYRY’s in Baudot, U*U" in ASCII, 
VVV in Morse. 

AFSK Tones, Range 
AFSK Tones, Level 
Slow Scan 

Printer Driver ATR — 

ACT-1 — 

Tape Recorder 
“Brag Tape” 
Scope 

24 lines, 40 characters per line 
42 lines, 20 characters per line 

Keyboard selectable : 

Any location Line 0 (Off) to Line 20, Keyboard 

SYNC: Transmits “Blank-Fill” in RTTY and BT in Morse when Text Buffer is 
empty and unit is in transmit. Keyboard command on/off. 

UN-SHIFT on Space: Automatically shifts back to “LETTERS” upon receipt 
or transmission of space. Keyboard command on/off. 

REAL-TIME CLOCK: Keyboard set, always on screen display, hours, 
minutes, seconds. Can also be inserted in transmit text buffer by keyboard 
command. 

WORD WRAP AROUND: Prevents splitting words at the end of a line. Works 
in receive as well as transmit. 

CODE PRACTICE: Random 5 char generator sends at any speed you set via 
the keyboard. Hand-Key input allows use in code practice oscillator that will 
also read your sending! 

STATUS DISPLAY can’be called up to show the condition and control com- 
mands for 20 programmable parameters, such as AFSK tone freqs, UNOS, 
printer, etc. Useful as a “HELP” command in case you misplace the manual. 
There's also a constant “TOP-LINE” display of Time, Mode, Speed, & Code 
in use. 

DETECTION MODES 
Direct Phase correlation detector with AGC controlled 

bandpass filter (100 Hz nominal width — 800 Hz 
center frequency) 
Computer program enhanced dual tone demod. 
Primary tones fixed @ 2125/2295 Hz, Secondary 
tones variable @ 500 — 3000 Hz. 

Demodulator 

**Terminal RS232 compatible half duplex or full duplex up to 
9600 Baud 

DATA RATES 
Morse 5-199 WPM Keyboard selectable in 1 WPM steps. 

Auto speed tracking or speed on receive 
Baudot All standard 45, 50, 57, 74, 100 Baud (60, 66, 75, 100 

and 132 WPM) 
ASCII 110 & 300 Baud normal & synclock using internal 

Modem. ATR adds speeds up to 9600 Baud. 
Slow Scan 8 seconds per frame 

OUTPUT OPERATING MODES 
Symbol Character ouputs when typed 
Word Words sent after “Space Bar" 
Line Line sent after “Return” 
Buffer Send entire contents of text buffer 

CIRCLE 12 ON READER SERVICE CARD 

TUNING INDICATORS 
Audio Ref. Tone 800 Hz Keyed Regenerated 
Visual LED on Mark (Keydown) 
Scope Tuning ellipse for RTTY 

PROGRAMMABLE MEMORIES 
10-40 character messages (400 total) or 
*10-80 character messages (800 total) battery backed 
15 characters maximum in standard ID and 17 in 
RTTY ID 
Up to 15 characters 
ATR — 4 memories, up to 15 characters each. 
ACT-1 — 2 memories for printer on and printer off 

**COMPUTER CAPABILITY 

Here is: 
1D: 

WRU: 
Selective Call: 

Memory Standard unit has 4000 bytes of RAM for user pro- 
gram. Basic package adds 16K. 

Language asic or Motorola M6800 
Commands Input; Output; Load; Go with Break Point; or Normal 

asic 
Tape Interface Store Programs on Audio Cassette 

POWER 
115 VAC, 60 Hz 60 VA Max, Act-1, 30 VA Max (230 VAC, 50 Hz optional) 
12 volt version available 
External input for charging expanded battery backed memory. 6-15VDC @ 
10 ma. max. 

MECHANICAL 
ATR-6800: 
Size 
Weight 
ACT-1: 
Size 
Weight 
ATR-6800 & ACT-1: 
Color 
Material 

1434"W x 12%"D x 4"H 
15 Ib. 

17.8 W x 3H x 9.5D 
7 Ib. 

Beige Top, Black Base 
AL5052 Aluminum Alloy 

*Standard on ATR, Optional on ACT-1 
**Standard on ATR, Not available on ACT-1 

MICROLOG CORPORATION —18713 Mooney Drive—Gaithersburg, MD 20879 (301)258-8400 
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© Reviews: ‘ 

The Butternut 2MCV 2 Meter 
Collinear Antenna 

The Butternut Collinear is actually not 
new. (The collinear is a newer version of 
the 2MCV Trombone antenna.) It has 
been around for a few years, but has not 
been widely advertised. It deserves more 
notice than it really has received to date. 
The dimensions of the antenna are 
shown in fig. 1. It is, of course, an omnidi- 
rectional vertical antenna which achieves 
some gain in the vertical plane by proper 
phasing of the sections of the antenna. 
The antenna structure consists of tele- 
scoping aluminum tubing and aluminum 
rods for the ‘‘trombone’’ section and the 
ground plane radials. The antenna is 
gamma matched, which although preset 
at the factory, can be adjusted by the 
owner using an s.w.r. meter. It can be fed 
by any 50 ohm coaxial line and mounted 
on almost any type of vertical support, 
although its base section is dimensioned 
to slide directly over a 1 inch O.D. mast. 

The concept behind the antenna was 
to create a gain-type vertically polarized 
antenna, but without breaking up the 
main vertical element with an insulator 
for the insertion of phasing elements for 
each Yd on the main vertical element. 
Obviously, if the main vertical element 
could be one continuous structure, there 
would be all sorts of mechanical design 
advantages to such an approach. The 
conventional approach to phasing 2d 
sections is shown in fig. 2(A). The “%\ hor- 
izontal phase inverting stubs have to be 
inserted in the main vertical element as 
shown so the currents in the /2\ sections 
remain in phase and enhance radiation. 
But, insulators are required in the main 
vertical element. 

The Butternut idea (which is patented, 
by the way) can be visualized as starting 
out with the configuration shown in fig. 2 
(B). The two parallel top sections of the 
antenna are each 3%) long and, being in 
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SS LEGEND: 

E = Two radial rods 

c G = Clamp (see datail) 

parallel, have the same current distribu- 
tion. When one section (the smaller diam- 
eter ‘‘trombone’”) is folded as in fig. 2(C), 
the outer %d section carries current 
180° out of phase with that in the adja- 
cent 2 section of the main vertical ele- 
ment. The theory is that the out of phase 
currents in the ‘‘trombone’’ 2) section 
and adjacent main vertical element Yr 
section will cancel, leaving the upper and 
lower elements to radiate in phase as 
shown in fig. 2(D). But, since this would 

A= Sub-assembly, including SO-239 coax connector, gamma match assembly 

and set screws for securing radials 

B = %"' O.D. tube, upper end slotted 

C = 5/8” O.D. tube with plastic end cap 

D ="'Trombone”’ section 

F = Two plastic insulators 

H = Gamma match (installed on sub-assembly A) 

ae 

CLAMP DETAIL 

= Lock washer 

cD Hex nut 

Fig. 1- Mechanical configuration of the 
2MCV antenna. 

equate to a collinear array of the dipole 
elements. separated by a 2) between 
the ends, the gain should be about the 
same as three co-phased dipoles laid end 
to end in the same space (about 3 dB). 

One could argue a bit about some fine 
points in the above description (e.g., if 
cancellation in the middle section is real- 
ly complete), but the main point is that the 
design seems to work effectively, at least 
as far as the Butternut 2 meter antenna is 
concerned. It also presents an interest- 
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Fig. 2- Evolution of the Trombone anten- 
na design. See text for details. 

ing design idea that could possibly be ap- 
plied to antennas for other bands. 

The Trombone used assembled very 
easily as per the instructions supplied 
with the antenna. All of the components 
appeared to be of good quality materials 
that should stand up to prolonged outdoor 
usage. The newer collinear version fea- 
tures an adjustable gamma match and all 
stainless steel hardware. 

The means was not available to com- 
pare the collinear with a variety of other 
commercially available antennas. But, 
the 2MCV was compared to a ground 
plane and various home-brew gain anten- 
nas. In every case, it did a significantly 
better job of providing access to distant 
repeaters. So, no conclusion will be of- 
fered as to possible gain of the antenna, 
but the design definitely will provide an 
upgrade in performance for any amateur 
who is using a more simple, non-gain om- 
nidirectional vertical antenna. 

The antenna gives the impression of 
being able to withstand rough weather 
conditions, especially since the main ver- 
tical element is not broken by an insula- 
tor. The pin side of the SO-239 connector 
at the base of the antenna is now ‘‘potted”’ 
to protect against snow or ice buildup. 
Since it is a low impedance point, it prob- 
ably doesn't make any real difference. 
But, before putting the antenna perma- 
nently on top of a mast, | would be in- 
clined to put some coaxial connector 
sealer all around the SO-239 connector. 

Allin all, on a performance-to-price ba- 
sis, | would say that the Trombone is defi- 
nitely a good buy for anyone who wants to 
upgrade a basic vertical, omnidirectional 
antenna system. 
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This single shift TU-170A is designed for standard 
RTTY communications and modern high-speed 
rates to 300 baud ASCII. Comes standard with 
crystal controlled AFSK, RS-232C and TTL compat- 

ible VO for computers, 2125Hz and 2295t7 filters. $189.95 a 
Options include LO-tones, CW demodulator, and 
loop power supply for TTY machines. $289.95 wired 

The TU-300 offers all of the features of the 
TU-170A and more with the capability of 
three shifts selectable on the front panel. 
The TU-300 comes standard with crystal 
controlled AFSK, 2125Hz, 2295Hz, 
2550Hz, and 2975Hz 
filters. (LO-tones, CW 
demodulator and § 289.95 kit 
Loop supply 

optional.) $399.95 wired 

This single shift TU-170 is compact, 
economical and ideal for HF or VHF 
applications up to 110 baud ASCIl. Single 
board construction with AFSK and loop 
supply included. TTL compatible |/O, 
active filters and 
AFSK tuned for $149.95 
2125Hz, 2295Hz. kit only 

The DM-170 demodulator is truly state-of- 
the-art, with active filfers used throughout. 
The DM-170 includes anti-space circuitry, 
autostart output with adjustable threshold, 
scope outputs, meter output and loop 

keyer output. 
Requires additional 
+ 12VDC power $47.95 ly. 
ace kit only 

Call or write for our 1983 catalog with complete specifications 

and our full line of products and accessories. Dealer inquiries 

welcome. 

Flesher Corporation 
507 Jackson + P.O. Box 976 + Topeka, Kansas 66601 

913-234-0198 - Telex 437125 

CIRCLE 80 ON READER SERVICE CARD 
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Here’s an idea that’ll warm Gus 
Browning’s heart. It’s an ecological 
use for those empty plastic soda 
bottles. 

BY MARC ROFFMAN*, WB2CUZ 

Fig. 1- The door dimensions (A, B, C) are 
determined by the height of the coil. The 
two spots. marked ‘‘X”’ are for the holes 
(again determined by the coil height) for 

the coil leads to pass through. 

FE you've ever had to change the tap on 
an antenna coil after a nice winter ice 
storm, then you know the two tools nec- 
essary: a screwdriver and a blowtorch. 
This project will eliminate the blowtorch. 

We will do this by adding a cover in the 

*255-21 E. Williston Ave., Floral Park, NY 
11001 
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This life-suport system is not from M.A.S.H., but is a means of 
keeping the r.f. coursing through the coil. 

form of a soda bottle. If ice isn’t your 
problem, it will keep the rain from chang- 
ing the inductance of the coil. In this case 
the antenna is a Hy-Gain 18V, 10 through 
80 meter vertical which requires that you 
change the tap any time you want to 
change the band you will be operating. 

To begin, you need an empty 2 liter 
plastic soda bottle; that’s the large econ- 
omy size. Discard the cap and then re- 
move the black bottom section by slowly 
prying it off with your fingers. 

The next step is to hold the bottle up- 
side down, and using a magic marker, 
make three lines. This will be a door, so 
make it the same height and width as 
your coil. Keep the lines on the flat middle 
section of the bottle. Now make the first 
incision with a single-edge razor, and 
then continue with a scissor. Next 
straighten the leads of the coil, and hold- 
ing the coil and the bottle vertically, mark 
the back of the bottle where the leads will 
come out; the back of the bottle is oppo- 
site the door. 

Now for the tricky part. Find a thin nail 
and hold the head in a pair of pliers while 
you heat the tip over the stove. After 10 to 

15 seconds on the stove, make one hole 
on the mark, heat it again, and make the 
second hole. Put the coil inside the bottle 
and put the leads through the holes. Now 
put a little silicone bathtub caulk around 
the base of the leads where they come 
out of the bottle. 

If you need a screwdriver to change 
taps, heat the end of a long, thin screw- 
driver and make a hole on the bottom of 
the bottle just over the half of the coil fac- 
ing the door so that the same screwdriver 
can be put through the hole to unscrew 
the clip. 

If you would like a doorknob, make a 
small hole in the door using the heated 
nail again. Then put a 2 inch sheetmetal 
or woodscrew a couple of turns in. 

That’s about it. Just hook up the coil to 
the antenna with the bottle upside down 
and run the tap through the doorway; the 
wire keeps the door from closing too 
much (see photo). 

So good luck and don’t give up on 
these bottles. | foresee many other uses 
for them in the future. As a matter of fact, 
my next article is entitled ‘101 Things To 
Do With Those Black Plastic Things.”’ Jaq 
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wit ANTENNA 
TUNERS uct: 

MFJ-941C 300 Watt Versa Tuner Il 
Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees, 
random wires, verticals, mobile whips, beams, balanced lines, coax lines. 

“See slies es mails 

TRANSMITTER SENS POWER: 
4 

Ae ie POSER HT 

Fastest selling MFJ tuner . . . because it has 
the most wanted features at the best price. 

Matches everything from 1.8-30MHz: dipoles, 
inverted vees, random wires, verticals, mobile 

whips, beams, balanced and coax lines. 
Run up to 300 watts RF power output. 

SWR and dual range wattmeter (300 & 30 

watts full scale, forward/reflected power). Sensi- 

tive meter measures SWR to 5 watts. 

MFJ-900 VERSA TUNER 

MF J-900 

49%, 

Matches coax, random wires 1.8-30 MHz. 

Handles up to 200 watts output; efficient air- 
wound inductor gives more watts out. 5x2x6”. 

Use any transceiver, solid-state or tube. 

Operate all bands with one antenna. 
2 OTHER 200W MODELS: 

MFJ-901, $59.95 (+ $4), like 900 but includes 

4:1 balun for use with balanced lines. 
MFJ-16010, $39.95 (+ $4), for random wires 

only. Great for apartment, motel, camping, opera- 

tion. Tunes 1.8-30 MHz. 

a 

MFJ-984 VERSA TUNER IV 

MF J-984 

MYA! ee =e) 
Up to 3 KW PEP and it matches any feedline, 

1.8-30 MHz, coax, balanced or random. 

10 amp RF ammeter assures max. power at 

min. SWR. SWR/Wattmeter, for./ref., 2000/200W. 

18 position dual inductor, ceramic switch. 

7 pos. ant. switch. 250 pf 6KV cap. 5x14x14”. 

300 watt dummy load. 4:1 ferrite balun. 

3 MORE 3 KW MODELS: MFJ-981, $239.95 
(+ $10), like 984 less ant. switch, ammeter. 

MFJ-982, $239.95 (+ $10), like 984 less am- 
meter, SWR/Wattmeter. MFJ-980, $209.95 
(+ $10), like 982 less ant. switch. 

Flexible antenna switch selects 2 coax lines, 

direct or through tuner, random wire/balanced line, 
or tuner bypass for dummy load. 

12 position efficient airwound inductor for 

lower losses, more watts out. 
Built-in 4:1 balun for balanced lines. 

Capacitor spacing. 

Works with all solid state or tube rigs. 

Easy to use, anywhere. Measures 8x2x6", has 

1000V 

MFJ-949B VERSA TUNER II 

MFJ-949B 

95 
(+ $4) 

MFJ’s best 300 watt Versa Tuner Il. 
Matches everything from 1.8-30 MHz, coax, 

randoms, balanced lines, up to 300W output, 

solid-state or tubes. 
Tunes out SWR on dipoles, vees, long wires, 

verticals, whips, beams, quads. 

Built-in 4:1 balun. 300W, 50-ohm dummy load. 
SWR meter and 2-range watimeter (300W & 30W). 

6 position antenna switch on front panel, 12 
position air-wound inductor; coax connectors, bind- 
ing posts, black and beige case 10x3x7”. 

MFJ-989 VERSA TUNER V 

MFJ-989 

P °32925., 
New smaller size matches new smaller rigs — 

only 10-3/4Wx4-1/2Hx1 4-7/8D". 
3 KW PEP. 250 pf-6KV caps. Matches coax, 

balanced lines, random wires 1.8-30 MHz. 
Roller inductor, 3-digit turns counter plus spin- 

ner knob for precise inductance control to get 
that SWR down. 

Built-in 300 watt, 50 ohm dummy load. 
Built-in 4:1 ferrite balun. 
Built-in lighted 2% meter reads SWR plus for- 

ward/reflected power. 2 ranges (200 & 2000W). 

6 position ant. switch. Al. cabinet. Tilt bail. 

CIRCLE 95 ON READER SERVICE CARD 

Ham Radio’s most popular 

antenna tuner. Improved, too. 

*89" 
S0-239 connectors, 5-way binding posts, fin- 

ished in eggshell white with walnut-grained sides. 

4 Other 300W Models: MFJ-940B, $79.95 
(+ $4), like 941C less balun. MFJ-945, $79.95 
(+ $4), like 941C less antenna switch. MFJ-944, 
$79.95 (+ $4), like 945, less SWR/Wattmeter, 
MFJ-943, $69.95 (+ $4), like 944, less antenna 
switch. Optional mobile bracket for 941C, 940B, 

945, 944, $3.00. 

MFJ-962 VERSA TUNER Ili 

MFJ-962 

$229°5., 

Run up to 1.5 KW PEP, match any feed line 

from 1.8-30 MHz. 
Built-in SWR/Wattmeter has 2000 and 200 

watt ranges, forward and reflected. 
6 position antenna switch handles 2 coax lines 

(direct or through tuner), wire and balanced lines. 
4:1 balun. 250 pf 6KV cap. 12 pos. inductor. 

Ceramic switches. Black cabinet, panel. 
ANOTHER 1.5 KW MODEL: MFJ-961, $189.95 

(+ $10), similar but less SWR/Wattmeter. 
MFJ-10, 3 foot coax with connectors, $4.95. 

To order or for your nearest dealcs 

CALL TOLL FREE. 

800-647-1800 =— 

For tech. info., order or repair status, or calls 

outside continental U.S. and inside Miss., call 

601-323-5869. 
e All MFJ products unconditionally guaranteed for 

one year (except as noted). 
e Products ordered from MFJ are returnable within 
30 days for full refund (less shipping). 

e Add shipping & handling charges in amounts 
shown in parentheses. 

se 

Write for FREE catalog, over 80 products 

Mw = ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 



With one WARC band on line, it’s time to prepare for 
the other two. If you’re into a little lathe work, W1HXU 
has an interesting antenna project for you. 

The HR-52 Antenna 
A 5-Band 2-Element Beam 

For 14, 18, 21, 24.5, 28 MHz 

The new generation of transceivers of- 
fers three additional nicely spaced bands. 
To make proper use of these expectant 
WARC frequencies will require some new 
antennas. 

For various reasons, most amateur an- 
tenna farms have been limited to a tri- 
band beam for 10/15/20 meters and a 
trap or multiple dipole for the lower fre- 
quency. Of particular interest are the new 
18 and 24.5 MHz bands (when we eventu- 
ally get them). The logical solution will be 
to fit them into the tribander frequency 
spectrum, all in one neat package. 

At the time of this project the only com- 
mercial beam available with this extra 
band coverage was the log periodic, 
which only a few could afford because of 
its cost and awesome dimensions. How- 
ever, by staying with the tuned trap ele- 
ment and adding one more set of traps 
we got two new bands. 

Looking at fig. 1, we see two separate 
wire and trap combinations. The top wire 
element with one pair of traps is for the 
24.5 and 14 MHz bands. The central wire 
element is a tribander for the 28, 21, and 
18 MHz bands. Connecting them to a com- 
mon feedline ends the triband beam era. 

Construction 

| have been partial to the wood spread- 
er and wire-type element because of its 
low cost, mod-flexibility, and simple 
“Brooklyn Bridge’’ construction. The 
spreader span, supported by the combi- 
nation antenna and guy wires, holds up 
nicely during the winter season. 

*77 W. Euclid St., Hartford, CT 06112 
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A selected 12 foot (3.61 meter) length 
of 2x4 (3.72 cmx8.9 cm) of medium 
weight, or 10 pounds (4.5 kg), provides 
the four spreaders. Each spreader has 
been step-tapered to eliminate unneces- 
sary wood and to provide the proper 
cross section for the wire anchor points 
and traps. The 40 in. (102 cm) long B sec- 
tion has beveled edges to permit a loose, 
slip-on fit for the tuned traps. Spreaders 
and pylons are protected with latex paint 
or varnish. 

Tuned Traps 

The tuned traps shown in fig. 2 differ 
from the customary ‘‘handbook’’ type. 
Our LC circuit is tuned by a slit metal 
sleeve connected to one end of the coil. 
The effective capacity is determined by 
the sleeve surface area, thickness of the 

The HR-52 antenna. 

coil form or dielectric, and distributed 
capacity of the coil winding. 

Aclosed or cylindrical sleeve looks like 
a shorted turn, with increased r.f. losses 
and a higher resonant frequency. The 
trap is compact, easily installed, and not 
subject to any mechanical stress. 

The original plan was to have the coils 
exposed to the weather, a /a Reyco 
Traps. This eliminated using natural poly- 
styrene or polyethylene coil-form materi- 
al, because this material will deteriorate 
under sunlight. The ridiculous asking price 
for a short length of Plexiglas-Lucite tub- 
ing steered us to a plumbing supply shop, 
not for PVC tubing, but for black ABS (acry- 
late butadiene styrene), the dielectric 
properties of which are better than poly- 
vinyl chloride. 

Hold the coil length of ABS tubing in the 

Say You Saw It In CQ 



Wood spreader cross sections 

a The” Oy 

Wood pylon 

31g" x 3/4” x 30"L 

2 Req'd. 

a= Strain type insulator 10 Req 

i ae 
: we} 1 @— Wood spreaders— 144” long—4 Req 

Driven element 

Reflector 

See Fig. 3 © 

oo 

aes 

L5 

20" ®) 
TOP VIEW 

21 18 24.5 

#14 wire 

DIMENSIONS IN INCHES 

[eT [er [a [now 
Pe bef [el 

14MHz 

4" spreader insulators 

8 Req. 

a 
Traps— See Fig. 2 

#12 copper- 
weld wire 

mm = Inches (") x 25.4 

Fig. 1- Element construction detail and antenna wire-trap schematic. 

lathe by the chuck and a large diameter 
conical tailstock center. ABS tubing is not 
a precise extrusion, and therefore the 
wire groove will vary in width and depth. 
The first cut is the thread-stop groove, V2 
inch (12.7 mm) from the edge of the ABS 
tube. Advance the round-nose cutter until 
25 percent of the tube is scored. Note the 
cross-feed dial reading and use it for the 
reference or zero mark. 

Make the groove 30 mils deep and do 
the 6-pitch-thread wire groove with two 
passes. Set the first cut for 20 mils and 
finish with a 10 mil cut. At the intersection 
of the spiral and stop groove, drill a tight 
hole for the #14 bare or enameled copper 
wire; also drill the other wire hole and the 
¥ in. (3.18 mm) diameter hole, 40 degrees 
from the first wire hole, as shown in fig. 2. 

Wind the wire tightly around the form 
using the ‘stretched wire’ method. 
Crimp the inner leads close to the form 
and have them extend 2 in. (51 mm) be- 
yond the form’s edge. Dress leads with 1 
in. (25.4 mm) long sleeve insulation. 

Compression Rings 
The compression rings (fig. 2) are ma- 

chined from ABS tube stock and are slic- 
ed off with a thin parting tool. Make two 
extra rings % in. (6.35 mm) wide. Saw a 
segment approximately 45 degrees wide 
out of each ring. 

Capacitor Sleeve 
The capacitor sleeve is made from a 

12 fl. oz. (354 ml) seamless drawn alumi- 
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num beer or soda can. This item is per- 
fect for this application. The lacquer 
around the corner hole must be scraped 
off to ensure good contact with a solder- 
ing lug. The lug should be cadmium plat- 
ed or made from galvanized sheet metal. 

Insert the capacitor sleeve into the coil 
form and align the ¥% in. (3.18 mm) holes. 
From the inside, push through a 6-32 x 
% in. (M3.5x9.5 mm) long pan head 
screw with a soldering lug and use a 
large-size outside nut. Carefully solder 
the lug to the adjacent coil lead wire. In- 
sert the % in. (6.35 mm) wide ABS comp. 
ring edgewise and flip it over 90 degrees; 
also do this with the other narrow comp. 
ring. Position each. ring approximately % 
in. (15.88 mm) from the edge of the coil 
form. Later on the narrow rings will be dis- 
carded and replaced by the permanent 
wider rings, the functions of which are to 
press the sleeve firmly against the inner 
wall and serve as insulated spacers. 

Before proceeding with further con- 
struction notes, the following will be of in- 
terest. After | completed the set of 12 tun- 
ed traps, | finally decided to check a trap 
when exposed to soppy-wet conditions. It 
was submerged in a jar of tap water, and 
the grid dip meter reading showed a dras- 
tic frequency shift. For an all-weather 
beam, it will be necessary to protect the 
trap with a non-metallic outer casing. 
This will permit using polystyrene coil- 
form material in the event the ABS fails 
when operating at high power. The maxi- 
mum d.c. input here is 500 watts, and the 
ABS does not show any stress. 

Trap Frequency 

The trap frequency is determined by 
the desired section of a band. For c.w. 
and low-end phone, | chose 14.10, 18.12, 
21.20, 24.94, 28.40 MHz. There appears 
to be some confusion among trap tuner- 
uppers as to the correct technique. Some 
tune up for the center of a band, anda 
QST tri-band beam article used an 800 
kHz lower frequency for greater band- 
width. | picked 500 as a nice number for 
the driven element, which tunes our coils 
to 20.70, 24.44, 27.90 MHz. 

Agraph in the ARRL Handbook shows 
that reflector length varies with element 
spacing. Our 20 meter band reflector 
with % wave spacing will be 7% longer 
than the driven element, and the 10 me- 
ter band reflector, with %-wave spacing, 
will be increased to 4%. The reflector fre- 
quency targets are 13.20, 17.20, 20.20, 
23.80, 27.00 MHz. Due to some interac- 
tion within a five bander, there will be 
some apparent shift from theoretical 
values. The reflector element traps will 
be tuned for 19.70, 23.30, 26.50 MHz and 
completed before adjusting the driven el- 
ement traps. If one gets hasty with the tin 
snips and overshoots the desired fre- 
quency, the capacitor sleeve can be sal- 
vaged and used for the driven element. 

Fig. 2 indicates the trimming edge, 
which may come close to the coil leads. 
The clearance here should be at least 
% in. (6.35 mm); therefore start with the 
corners. When removing the sleeve, do 
not unsolder the lug to lead connection. 
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#14 wire hole—at 9-10-12 T as req. 

Aalial 

a . 
ABS COIL FORM 

#14 wire groove .030"’ deep—6 turns/inch 9 turns—28 MHz, 

10 turns— 24.5MHz, 12 turns—21MHz— 4 coils per set 

it 
. "56 

Drain hole 16” x 14" Santee 

1g" Dia. 
pierced hole 

204" 

lL tthe” | 

Form outside flaps 

CASING for tuned traps— 12 Req. 

Fig. 2- Primary parts for the tuned traps; see text for assembly directions. 

As the frequency gets closer to the magic 
number, check the grid dip meter calibra- 
tion and, finally, use the 7%, in. (11 mm) 
wide ABS comp. rings. 

Trap Casing 
The trap casing can be made from a 

plastic bottle or thin-wall tubing. The 
glove compartment in my car was stuffed 
with used McDonald’s coffee cups, 

which were modified as shown in fig. 2. 
Before assembly spray the cup interior 
and outside of end header and flaps with 
clear Krylon. Assemble the trap and cas- 
ing on apiece of wood 6 in. (152 mm) long 
and similar to cross section B fig. 1. Make 
six such holders to expedite production. 
Mark the trap frequency on the outer and 
longer half of the casing, and slip it over 
the capacitor connector end of the trap. 
Fit the cups together and seal the joint 
with model cement. Finish with an overall 
Krylon spray. 

Tuning Coils 
The tuning coils and attachment detail 

at the top of the pylon for the driven and 
reflector elements are shown in fig. 3. 
The strain-type ceramic insulators used 
here and throughout the beam are 1.5 in. 
(38 mm) long. The antenna and coil wire 
is plastic-covered #14 copper ‘‘house 
wire.’’ The connector block is a phenolic 

or hard rubber to resist heat during the 
soldering operation. 

Spider 
The spider and boom construction is 

shown in fig. 4. The builder may improvise 
his or her own version, depending on ma- 
terial available and workshop equipment. 
| found the angle iron, pipe, strap iron, 
and EMT (electrical metallic tubing) at a 
scrap-metal yard. Good welding practice 
requires that joining pieces have a bev- 
eled edge to ensure deep weld penetra- 
tion. New steel EMT and the #14 type TW 
wire are stocked at electrical supply 
stores. The % in. (19 mm) pipe stub re- 
quires some lathe or grinder work to fit in- 
to the EMT tubing. 

Assembly 

The assembly begins by bolting the 
pylon and spreaders to the spider. Sus- 
pend it with a line from a tower leg at a 
convenient height. The inboard set of 
strain insulators and antenna wire is at- 
tached at the first corner step 80 in. 
(204 cm) from the pylon (see fig. 1). At the 
connector block, make a firm but simple 
wrap for any final adjustments. 

Slip on the traps in the proper order 
over section B. Locate dimension L1, 

Slit along solid lines 

Bend along dotted lines 

ABS COMP. RING—24 Req. 

[4 ne''| 

1g" Dia. hole 

Aluminum BEER CAN stock for 

inner sleeve Capacitor 

42 Req. 

| eee | 

Trim this end (see text) 

mm = Inches ("’) x 25.4 

with the coil centered within casing, as in- 
dicated by an equal length of protruded 
lead wire having formed the hook ends. 
Solder a connector wire from the anten- 
na wire to the trap. Spot and center the 
coil for L2 and solder in the connector 
wire. At L3 temporarily tape the casing to 
the spreader. The outer wire includes a 
4 in. (10 cm) long spreader-type insulator 
inserted directly above the 24.5 MHz 
band trap. At the connector block, make 
all adjustments for proper wire tension 
and spreader alignment. Bend the wire 
leads from the last trap towards its insula- 
tor and solder in connector wires. If a por- 
celain ‘‘Zepp’’ type insulator is unavail- 
able, use a % in. (9.5 mm) diameter Plexi- 
glas-Lucite rod or wood dowel boiled in 
parafin—days of H.P. Maxim. 

Double or hairpin form the #12 copper- 
weld wire 14 MHz extension to increase 
the end capacity loading and thereby 
shorten the span. Attach its insulator with 
a plastic wire clamp and one screw, or 
make a clamp from % in. (15 mm) wide 
sheet metal. Bind the hairpin to the anten- 
na wire with bare copper wire and solder. 

Getting back to the pylon and fig. 3, in- 
Stall the jumper wire and 7-turn coil 
across the reflector connector block and 
complete the wiring and twin 5-turn coils 
for the driven element. | added a home- 
made air-core 1:1 balun to equalize r.f. 
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The Interface 
The versatility of the personal com- 
puter gives you a whole new world 
with the Kantronics Interface™ and 
Hamsoft™ or Hamtext™. The Inter- 
face™ connects to any of six popular 
computers with Hamsoft™ or Ham- 
text™ giving you the ability to send 
and receive CW/RTTY/ASCII. An active 
filter and ten segment LED bargraph 
make tuning fast and easy. All pro- 
grams, except Apple, are on program 
boards that plug directly into the 

computer. 

Hamsoft™ Features 

Split Screen Display 
4026 Character Type Ahead Buffer 
40 Message Ports-255 Characters each 

Status Display 
CW-ID from Keyboard 
Centronics Type Printer Compatibility 
CW send/receive 5-99 WPM 
RTTY send/receive 60, 67, 75, 100 WPM 
ASCII send/receive 110, 300 Baud 

Software Available for Six Computers 

Hamtext™, our new program, is avail- 
able for the VIC-20 and Commodore 
64, with all the features of Hamsoft™ 
plus the ability to save received in- 
formation to disc or tape, variable 
buffer sizes, VIC printer compatibil- 
ity, and much more. Our combination 

° Of hardware and software gives you 

the system you want, with computer 
versatility, at a reasonable price. 

Hamsoft™ Prices 

Apple Diskette 

Atari Board 

VIC-20 Board 
TRS-80C Board 
TI-99 Board 

Hamtext™ Prices 

ViC-20 Board 
Commodore 64 Board 

Suggested Retail $169.95 — 
For more information contact your local Kantronics Dealer or: 

Kantronics 1202. E. 23rd Street Lawrence, KS 66044 

Please send all reader inquiries directly. 
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REFLECTOR 

ONE COIL—34" |.D.—7 turns 

NOTES: 

oO) = Strain type insulator 

GS) = Soldered joint 

Antenna and coil wire is #14 type TW 600v. 

Fig. 3- Connector block with tuning coils. 

current distribution. Feed line is the usual 
RG-8 or RG-8X, a lighter cheaper cable. 

Tune-Up 
Tune-up for a perfect match would re- 

quire a clutter of five antenna gamma 
sections, which quickly draws itself to 
death. By using the transmatch correctly 
and ‘‘tuning’’ the coax with additional 
random lengths of cable, the v.s.w.r. 
readings are better than tolerable. 

If the builder desires to center the 
working bandwidth in the 10/15/20 meter 
bands considerably lower or higher than 
my design frequency, a basic understand- 
ing of how the combination trap-loading 
coil functions will ease the pain of spot- 
ting the 10 resonant frequencies. 

The 24.5 MHz band dipole is insulated 
from the 14 MHz extension by the reso- 

" 
B\b 

3iq”" KS 

45° Bevel 

7 

12 GA. iron EXTENDERS for 

angle iron—8 Req. 

mm = Inches ("’) x 25.4 

Fig. 4— Construction detail of spider and boom. 
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Jumper wire 

14" x 2” Long M.S. 

4 Req. 

DRIVEN ELEMENT 

Recess 3/16" 

WOOD PYLON 
314" x 3/4” x 30" L 

CONNECTOR BLOCK 
Wg" x 1 x 2" Phenolic 

No. 8-32 fasteners 

mm = Inches (’’) x 25.4 

SIDE VIEW 

nant traps. Therefore, any changes be- 
yond the trap have a negligible effect at 
the higher frequency section of the dual- 
band dipole. Altering the 24.5 MHz sec- 
tion also affects the 14 MHz end, and the 
trap becomes a loading coil. This extra 
series inductance results in a shorter 14 
MHz band dipole. 

The triband section on 28 MHz uses 
the inner set of traps. On 21 MHz these 
traps change into loading coils and the 21 
MHz band traps take hold. On 18 MHzit’s 
an end-loaded dipole. 

Frequency shift is done by altering the 
length of the antenna and trap connector 
wires (L1 through L5), as well as the in- 
ductance of the 10 meter band tuning 
coils. The lead wires intended for the bal- 
un are temporarily connected together, 
and a calibrated grid dip meter, when 

One inch size EMT TUBING 

94” long—1 Req. 

coupled to one of the 10 meter band coils, 
will reveal the various resonant frequen- 
cies of both driven elements. At the re- 
flector, if the 14 or 24.5 MHz band grid dip 
meter reading is weak and uncertain, re- 

place the plain jumper wire with another 
having a one-turn coil for tighter coupling. 

After the beam is raised skyward, the 
real fun begins. Dust off the antenna 
noise bridge and s.w.r., pwr, f.s. meters, 
find the lab notebook, sharpen pencils, 
and activate the rig with the low-power 
switch. 

At the time of this article, the 18 and 

24.5 MHz bands are ‘‘off limits’’ and no 
test transmissions were made. If HR-52 
(son of HR-5, July 1981 CQ) happens to 
peak near the outskirts of these relatively 
narrow WARC bands, the system will still 
work FB. ‘cl 

Pylon holder—12 GA. iron 

314" x 4" Long—2 Req. 

Holes for 346” Dia. fasteners 

FISHPLATE WASHER 

12 GA. iron— 3/4” x12" 

8 Req. 

SPIDER-SPREADER 
CLAMP 

3i4"" x 3/4" x 24" Long 

2 Req. 
TOP VIEW 

Say You Saw It In CQ 



LARSEN HELPS THE 
UNDERGROUND. 

When youre in a tight spot depend- 
able communications is crucial. Like 
repairing a split cable or a broken 

waterline underground. If you lose 
touch with the outside world, its a long 
climb back to the top. 

Thats why underground crews use a 
Larsen Antenna and Magnetic Mount 
topside, attached to a handheld 
below. Because Larsen Antennas keep 
high performance standaras, even 
with the underground. 
Kdlrod® plating, a Larsen exclusive, 

gives your antenna high conductivity 
to assure that maximum power goes 
into communicating—not heat. And 
the precision tapered stainless steel 

whip provides flexibility while mini 

mizing radiation pattern distortion, 
giving you a consistent signal. 

Whether your communications take 

you down under, or just downtown, 
Larsen Antennas will keep you on top 

of the situation with dependable 
performance. 

That full measure of performance 
goes into our product integrity too. 
With a no nonsense warranty that 
won’ let you down. 

For more range with your handheld, 
or your mobile, you'll find Larsen’ per- 
formance is tops. Ask your favorite 
Amateur dealer to demonstrate how 
you can hear the difference with 
Larsen Antennas. 

OE Aintennas 
IN USA: Larsen Electronics, Inc. 

IN CANADA: Canadian Larsen Electronics, Ltd. 
283 E. 11th Avenue, Unit 101 

PO. Box 1799 11611 NE. 50th Avenue Vancouver, WA 98668 Phone 206-573-2722 

Vancouver, B.C, VST2C4 Phone 604-872-8517 

Kulrod® is a registered trademark of Larsen Electronics, inc. USA and Canadian Larsen Electronics, Ltd., Canada. 
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© Reviews: 

The Cushcraft 
R3 Ve 

The Cushcraft R3 Vertical Antenna is a 
multiband 10/15/20 meter antenna that 
stands about 23’9" tall. The total height of 
the R3 is somewhat more (roughly 4 to 8 
feet) than various other 10/15/20 multi- 
band verticals on the market. Its price is 
also somewhat more, but there are good 
reasons for both features. 

Conventional trap-type multiband 10/ 
15/20 meter verticals operate on the fa- 
miliar idea shown in fig. 1. Trap #1 is par- 
allel resonant on 10 meters and effective- 
ly decouples all of the antenna above it, 
leaving a 4) section below it as a radia- 
tor. Trap #2 is parallel resonant on 15 me- 
ters and in a similar manner decouples 
the antenna section above it while leav- 
ing a % active section below it. On 20 
meters both traps #1 and #2 operate be- 
low their resonant frequencies and pre- 
sent aninductive reactance which makes 
the whole antenna length forma “4X. 

In practice, if one carefully calculates 

the physical separation between the two 
traps, and if one carefully adjusts the res- 
onant frequencies of the traps when they 
operate off frequency to present the re- 
quired reactance to make the antenna as 
a whole function while presenting a rea- 
sonable match to a coaxial feed line, the 
idea can work quite well. But, one is al- 

ways dealing with %X vertical antenna 
sections being active on each band, 
which means that if the antenna is to be 
efficient at all, the ‘‘missing’’ “% part of 
the antenna has to be made up by radials 
which are %4) long on each band on 
which the antenna is to be used. 

Although some amateurs out of neces- 
sity use only one radial on each band, us- 
ually a minimum of three on each band 
are necessary for efficiency and reason- 
able bandwidth. But then again, some 
amateurs are so constrained for antenna 
space that only one radial is used on all 
bands, or none at all. In the latter case, 
the antenna will radiate, since it is still a 

*c/o CQ Magazine 

rtical 

Multiband Antenna 
BY JOHN J. SCHULTZ*, W4FA 

Trap #2 

Trap #1 

— 

Radials 

Jas 
Fig. 1- A conventional %-wave trap-type 
antenna for 10/15/20 meters which re- 

quires radials. 

piece of wire, as long as one can couple 
some power into it. But then in such 
cases one might as well just put up a 
piece of wire for a radiator. 

If one cannot put up a reasonable radi- 
al system with a 10/15/20 meter trap-type 
vertical antenna, one might well consider 
some alternative ideas which do not re- 
quire radials. As shown in fig. 2(A), the 
vertical trap-type dipole antenna is an 
idea. One can simply combine two trap- 
type % verticals to form a vertical di- 
pole. The idea has been used by some 
amateurs, but mechanical mounting con- 
siderations can become quite a problem. 

Another idea which has been around 
for many years is the end-fed 2) vertical 
as shown in fig. 2(B). In this case, only a 
single base-mounted vertical element is 
required which should representa zon 
the desired band of operation. The feed 
end of the ’2\ dipole is a high-impedance 
point, and so some sort of matching 
transformer (transmission line or other- 
wise) is necessary to match into a coaxial 
transmission line. The antenna form of 
fig. 2(B) has all sorts of electrical and me- 
chanical advantages, and amateurs have 
been fascinated for years as to how to 

40 @ CQ @ April 1983 

The R3 functions as a completely free- 
standing antenna on 10/15/20 meters 

without any radial wires. 

turn it into a multiband 10/15/20 meter an- 
tenna while having its physical length not 
quite a full Y2\ on the lowest frequency 

band (so its vertical radiation angle 
doesn’t become too high on 10 meters 
due to its electrical length exceeding 
0.625) on that band) and have it automat- 
ically match a 50 ohm coaxial transmis- 
sion line on all bands. Among several very 
clever ideas to accomplish this was one 
developed by a VK2 station and this is 
shown in fig. 3. The complicated mechan- 
ical considerations in implementing the 
idea should be obvious and are true for 
various other similarly noble attempts. 
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% ‘= transformer ai 

| 

Open wire line 

(B) 

as matching 

Fig. a Two %-wave antennas which do 
not require radials. (A) shows two com- 
bined multiband %-wave trap-type an- 
tennas. (B) is a regular %2-wave vertical. 

~— 

Fig. 3- Many ideas have been tried over 
the years to achieve a vertical antenna 
configuration that will provide equivalent 
Ye-wave operation on 10/15/20 meters 
without bandswitching. This antenna was 

from a VK2 amateur. 

The R83 antenna, on the other hand, 
does accomplish the idea of the VK2 an- 
tenna, but in a totally new manner. No 
direct comparison is intended, by the 
way, between the R3 and the VK2 anten- 
na other than to illustrate practical devel- 
opment towards an antenna form that 
has long since been recognized as being 
the almost ideal one for a 10/15/20 meter 
vertical—one that truly does not require 
radials, represents a Ye) radiator ele- 

ment on each band, and can match a co- 

axial transmission line on each band. 
The electrical concept of the R3 is 

shown in fig. 4. The dimensions given are 
only approximate and do not include the 
physical length added by the trap sec- 
tions. However, the idea behind the an- 

tenna can [ =, =a, | tenna can easily be seen. The 10 meter be seen. The 10 meter 
trap isolates the lower section of the an- 
tenna so it operates as a 2) radiator on 
10 meters. The parallel resonant circuit 
at the base of the antenna matches a co- 
axial feedline by having the latter tap the 
inductor at a suitable low-impedance 
point. On 15 meters, the 15 meter trap 
isolates the antenna sections below it. 
The added physical length to the 15 me- 
ter trap plus the inductive reactance now 
added by the 10 meter trap operating 
below its resonant frequency make the 
whole antenna Y2\ long on 15 meters. On 
20 meters, both the 10 and 15 meter 
traps contribute inductive reactance and 
that plus the added physical length of the 
antenna above the 15 meter trap make 
the whole antenna electrically 2X long 
on 20 meters. 

The idea is basically a sound one, but 
one outstanding problem appears when 
one considers practical implementation 
of the idea. The matching network at the 
base of the 2) electrically long antenna 
on each band has to be tunable because 
of the fairly wide reactance variations 
versus frequency, even within a band, at 
such a high impedance point, and one 
has to-be able to vary the coil tap point on 
the inductor on each band to properly 
match a coaxial transmission line. Nor- 
mally, one could imagine all sorts of 
switching relays, etc., being necessary, 
but Cushcraft has come up with a rather 
clever idea to tune and match the anten- 
na on each band such that only a motor- 
driven variable capacitor at the base of 
the antenna need be adjusted to achieve 
a1.2to 1 orless s.w.r. at the extremes of 
each band in most installations. This 
means that even when using solid-state 
transceivers no separate antenna tuner 
is necessary in order to achieve proper 
output matching and full output power. 

The ‘‘ring’’ that one sees at the base of 
the antenna in the photograph really acts 
as an inductor, which, in conjunction with 
the motor-driven variable capacitor con- 
tained in the ‘‘black box’’ visible at the 
base of the antenna, forms a continuous- 
ly tunable parallel resonant circuit on 
10/15/20 meters. It cannot easily be seen 
from the photograph, but tap points on 
the inductor ring extend from a molded 
assembly containing some capacitors 
which, in turn, couple into a connector for 
a coaxial cable connection. The approxi- 
mate electrical equivalent of the assem- 
bly is shown in fig. 5. The motor-driven 
180 pF capacitor tunes the parallel reso- 
nant circuit and the series resonant cir- 
cuits formed by fixed capacitors and the 
inductive effect of extension arms to the 
inductor ring automatically select the 
correct tap points on the inductor ring for 
best power transfer on 10 or 15/20 me- 
ters. The only adjustment required to op- 
erate the antenna, once it has been in- 
stalled and initially tuned, is to remotely 
adjust the 180 pF variable capacitor for 
minimum s.w.r. on any given band. 
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LEARNING THE MORSE 
CODE? 
Try the All New 

AEA BI-1 

Basic Trainer For 

Morse Code 

AEA, in conjunction with ETS 
(Educational Technology and Serv- 
ices)*, has developed the BT-1 
Code Trainer. ETS methodology, 
based upon research by a prominent 
mid-west university, has demon- 
strated that a typical student using 
this system and the BT-1 can learn 
Morse code to speeds of 20 WPM in 
four weeks based upon two 20 min- 
ute daily training sessions. 

The pre-programmed BT-1 com- 
puterized trainer will allow you to 
achieve proficiency in Morse code 
faster than any other known method. 

No prior knowledge of Morse code 
is required to usethe BT-1. There are 
no tapes to purchase or wear out. 
The BT-1 operates from a 12 VDC 
source or from the AEA 117 Vac wall 
adapter unit, AC-2. For portable use 
the BT-1P is available with Nicad 
batteries and comes with a charger 
that operates from 117 Vac. The unit 
can also be used in mobile settings 
via the 12 VDC system. 

*Education Technology & Services, see page 81, 
October 1981 issue of Ham Radio Magazine. 

Prices and Specifications Subject To 
Change Without Notice or Obligation. 

OMAR ELECTRONICS 
11989 East Lansing Road 
Durand, Michigan 48425 

517-288-2789 

AEB Ab sscnc: Breakthrough! 
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The control box for the R3, shown on the right, contains an a.c. power source for the re- 
versible motor for the remotely tunable capacitor and a meter to indicate an approxi- 
mate tuning setting. The housing for the capacitor, shown on the left, contains a rever- 
sible drive motor for the capacitor plus a potentiometer linked to the drive shaft of the 
capacitor which is meant to supply ‘‘feedback”’ voltage information to the meter on 

the control box for resettable capacitor settings on 10/15/20 meters. 

If one does appreciate that the R3 is a 
significant advance over the usual 10/15/ 
20 meter %) vertical, one should not 
mind the little bit of work involved in as- 
sembling and initially tuning up the R3. 
The R3 hardware is of excellent quality. 
The lower base section (meant for attach- 
ment to a supporting mast by in-line coup- 
ling or side-by-side mounting) is of 2 inch 
OD aluminum tubing, and the aluminum 
tubing sections gradually decrease in di- 
ameter such that the very top section is 
% inch in diameter. The hardware provid- 
ed is absolutely complete down to the pro- 
vision of some silicone sealant meant to 
weatherproof the coaxial cable connec- 
tion to the R3. Assembly instructions are 
very clear by using pictorial diagrams. 
Assembly of the vertical sections of the 
R3 is practically instant because of the 
obvious nesting of the various diameter 
aluminum tubing sections and the clearly 
marked trap placements. 

The assembly of the capacitor tuning 
assembly took the most time. There is 
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nothing difficult about it, but one should 
really approach it carefully and slowly. 
Approximately 30 parts are involved, 
ranging from various screw assemblies 
to the housing containing the motor- 
driven variable capacitor. However, one 
should appreciate the excellent quality of 
the parts involved, assemble the compo- 

nents slowly, and not really mind that it 
will take one to two hours to do a good job 
of it. Besides the usual coaxial feedline to 
the antenna, one also needs a four-con- 
ductor control cable. The latter can be 
any common type of antenna rotator con- 
trol cable. 

Overall, the assembly of the R3 should 
pose no problem. The only negative thing 
that can be said is that the R3 that was as- 
sembled did not have the terminals mark- 
ed on the control box nor on the housing 
containing the motor-driven variable ca- 
pacitor. (Current production has all termi- 
nals numbered.) The instructions do con- 
tain a complete schematic of the control 
unit (which can be wired for 110 or 220 

15 meter trap 

10 meter trap 

Fig. 4— The basic configuration of the 
Cushcraft R3 antenna. 

volt operation), so it was hardly any great 
problem to sort out the correct wiring for 
the terminals. Nonetheless, it is an odd 
omission, since the R3’s assembly in- 
structions are otherwise excellent. 

The installation of the R3 will, of 
course, depend upon one’s individual sit- 
uation. With due regard for safety, mount- 
ing the R3 ‘‘as high and in the clear as 
possible’ is still good advice, the same as 
for almost any other type of antenna. Of 
course, since the R3 does not require any 
radials, one’s flexibility in finding a good 
mounting location is usually greatly sim- 
plified. Cushcraft reports owners of R3’s 
using fence-post locations, roof-mounted 
tripod installations, and even indoor 
horizontal attic-mount installations. How- 
ever, they do readily caution that metal- 
lic-type obstructions close to the R3 or 
large metal surfaces underneath the R3 
will tend to detune the antenna to the ex- 
tent that a low s.w.r. may not be achieved 
using the original assembly dimensions. 
Full instructions are given as to how one 
can initially test for proper tuning and 
which antenna sections have to be varied 
in length a bit if the antenna has to be 
“pruned’’ to meet its s.w.r. specifi- 
cations. Cushcraft does claim, however, 

Mast 

Inductor formed by 

11” dia. metal ring 

150 

Fig. 5- The basic electrical equivalent of 
matching circuitry at the base of the R3 

antenna. 
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that the variable matching network used 
in the R38 has a wide enough range to 
compensate for any normal installation, 
and it will even tune the R3 for an s.w.r. of 
3:1 or less with the antenna lying on a ce- 
ment floor! 

The latter wasn’t checked, but the R3 
was tried out in two mounting locations. 
One was a balcony mount about the 
same height above ground as one might 
experience with a mounting on a single- 
family house. The other location was in 
an attic, using the R3 in a horizontal posi- 
tion. The attic, which is quite long (over 
120 feet), also contained paralleled, full- 
length dipoles for 10/15/20, so some di- 
rect comparisons could be made be- 
tween them and the R3. The R3 was 
mounted at the end of the attic farthest 
from the dipoles to avoid any interaction. 

The R3 tuned up perfectly in both loca- 
tions, although it must be stated that both 
locations were free of any nearby, large 
metallic surfaces or wire runs. Using a 
Ten-Tec Omni-C solid-state transceiver, 
full power output could be achieved at 
any frequency in the 10/15/20 meter 
bands without the use of an antenna tun- 
er. Once the R3 had been tuned using the 
Omni-C, a solid-state kw linear loaded 
perfectly into the R3. The motor-driven 
variable capacitor takes about 35 sec- 
onds to go through a 180 degree rotation. 
This tuning speed appears to be a good 
value; it is slow enough to allow fine tun- 

ing within a band and not so slow that it 
takes an excessive amount of time to go, 
for instance, from tune-up on 10 to 20 me- 
ters. Asmall amount of backlash was not- 
ed in the tuning. It really did not require 
correction, but just as a matter of interest 
it was tracked down and found to be due 
to a bit of slippage on the shaft coupler 
used between the motor driving the vari- 
able capacitor and the shaft of the capa- 
citor. A bit of epoxy cement quickly cor- 
rected the situation, although it should be 
emphasized that the whole thing amount- 
ed to ‘‘gilding a lily.”’ 

On the air, results using the R3 were 
very gratifying. The balcony location pro- 
duced some amazing DX results, due, of 
course, to low-angle radiation being em- 
phasized when the R3 is vertically mount- 
ed. Detuning effects due to rain, etc., 
were easily handled because of the re- 
mote, variable tuning incorporated in the 
R3 (a problem common to most anten- 
nas). However, as good as the operation- 
al results seemed to be using the balcony 
location, they could only be subjectively 
evaluated. On the other hand, the attic lo- 
cation of the R3 allowed for some objec- 
tive evaluation vis-a-vis similarly mount- 
ed dipoles. For all practical purposes, the 
R3 matched the performance of the di- 
poles, even on 20 meters. The latter is 
rather surprising, since although the 
overall electrical length of the R3 is Vzh 

on 20 meters, its physical length is some 
10 feet shorter. But the greatest differ- 
ence that could be established between 
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the R3 and the dipoles, when asking sta- 
tions for A/B comparisons, was less than 
a % ‘‘S’’ unit in favor of the full-length di- 
poles. 

As an overall conclusion, | would say 
that the R3 is an outstanding performer. It 
will not match in performance a beam 
mounted at 60-90 feet, but for the ama- 
teur who wants to work DX and who is 
restricted as to his antenna mounting 
possibilities, the R3 really does open up a 
world of new possibilities—namely due 
to its complete lack of requiring any radial 

ground system for efficient performance. — 
Efficiency (the power actually radiated 
versus whatever power one couples into 
an antenna) should be significantly in- 
creased versus any possible %) 10/15/ 
20 antenna installation no matter how the 
R3 is mounted. Of course, as a note to 
those who do enjoy the advantages of a 
60-90 foot high beam, | might mention 
the DX advantages of a secondary omni- 
directional performer such as the R3. It 
can ‘‘catch”’ elusive DX at times before 
one can rotate a cumbersome beam. 

Hand-Held 
to MOBILE 

and back again! 

Convert ANY hand-held into 
a high-power mobile radio using « 

the VoCom POWER PACKET™ system, 

AUDIO POWER — The Power Packet 
provides an amplified 2/2 watt output so 
that messages can be heard above road 
noise, even with the windows down. Use 
with your vehicle speaker, or with optional 
Packet Speaker. 

CHARGE POWER — Charge is supplied 
at a35 mA rate which will maintain battery 
level during receive. With radio off, it pro- 
vides a complete charge in 10 to 14 hours. 

ADDED CHARGE POWER — When the 
Power Packet is keyed during transmit, 
its charger supplies 300 to 400 mA to help 
maintain the radio's battery while in the 
transmit mode. With the radio off, this 
feature can be used to provide a quick 
charge for emergency needs. 

MIC PREAMP — With the Power Packet’s 
adjustable mic preamp, your hand-held is 
compatible with almost any standard 
mobile microphone. Choose your favorite 
or the optional Packet Mic. 

MORE FEATURES — The tiny Power 
Packet comes with a handy bracket that 
will hold any make or model of hand- 
held radio by the radio's belt clip. The 
Power Packet also features a hooded 
light to show up the radio’s top controls 
in the dark. 

TO ADD RF POWER 

For 25,50, or even 100 watts of mobile 
talk-out power, plug the output of your 
hand-held into your choice of VoCom’s 
line of wideband RF amplifiers — or use 
your own. ; 
Now. your hand-held. radio has been 
turned into a full-fledged mobile radio. 
And it's a simple matter to return — all 
charged and ready — to hand- rete 
Operation. : 

POWER| PACKET 

BATTERY 
CHARGER 

SPKR AMP 

Power Packet 
(Includes Audio Power, Charge 
Power, Added Charge Power, 
Mic Preamp, HT-Mounting 
Bracket, and Hooded Light) 

RF Power 
25W (2C025-2) 

50W (2C050-2) 

100W (2C100-2) 

Packet Speaker 

Packet Mic 

HT Interface Kits 
(state make, model) 

Prices are suggested retail. See your 
favorite amateur radio dealer. 

vYoCom 
PRODUCTS CORPORATION: 
65 E. Palatine Rd.,: Prospect Heights. AL 6! 

: shee 459- sO : 

CIRCLE 75 ON READER SERVICE CARD 
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| Where there is a will there is a way. WD6DJT proves 
once again that amateurs are innovative when it 
comes to building antennas. 

A Penny-Pinching 10 Meter 
Apartment Antenna 

| es many apartment-dwelling radio 
amateurs, | have been faced with a su- 
preme challenge of diplomacy: erecting 
an outdoor antenna system with manage- 
ment’s permission. There are often many 
restrictions, and sometimes even the 
most tactful attempts at persuasion can 
leave the radio enthusiast with no anten- 
na. With this problem in mind, | decided to 

design an indoor antenna system that 
was so simple that even | could build it. 

TOP VIEW 

Fig. 1- Front and top mechanical views of 
the indoor antenna. 

The Design 
In designing my indoor antenna, at 

least one constraint was immediately ob- 
vious. The system needed to have dimen- 
sions that allowed it to fit ina small space. 
This question of proper size influences 
the potential range of usable resonant 
frequencies. In addition to size was the 
choice of antenna type. An indoor Yagi 
seemed impractical and a quad seemed 
absurd. That left the very simple half- 
wave dipole. It would be easy to design 
and easy to construct. 

Using the equation 

492 
———— = length (feet F(MHZ) ength (feet) 

| found that only a 10 meter half-wave di- 
pole could fit comfortably into a small 

*1850 Hanover Dr. #178, Davis, CA 
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room without loading coils. | proceeded 
to find the exact theoretical length of my 
antenna with a resonant frequency of 
28.500 MHz. | used the above equation 
once again and calculated the total 
length as 17.26 feet. Notice that the nu- 
merator of the equation is 492 and not the 
standard 468. This is because no insula- 
tors were to be used and, therefore, end 

effects would be negligible. 
Now that | had decided on a 10 meter 

half-wave dipole and found the desired 
length, the question of using a balun re- 
mained. A little research told me that a 
1:1 balun could be used between the feed- 
line and antenna, but that it was not criti- 
cal. Without the balun, transmitted signal 
pattern irregularities would be minimal. 

Construction 

My goal was to create something easy 
to build, but | also wanted to keep the cost 
down. For this reason | chose clear acryl- 
ic as the central wiring block. It is inex- 
pensive and blends with most wall decor. 
Other necessary parts included 6 solder- 

less terminals, 1 tube of instant glue, 1 
coaxial cable (52 ohms), 2 machine 
screws, 6 steel hex machine screw nuts, 

1 solderless coaxial male connector, and 

20 feet of uninsulated narrow gauge wire. 
Once the acrylic block had been cut to 

the shape shown in fig. 1 and the two 
holes drilled (they should be about 2 
inches apart), |inserted a machine screw 
into both holes and secured them using 
hex nuts. | then stripped about 1% inches 
of insulation off one end of the coaxial 
cable. The exposed shielding was un- 
wrapped from around the center conduc- 
tor and twisted into a single wire. On the 
end of the center conductor and the 
shielding wire, | clamped solderless con- 

nectors. These leads were connected to 
opposite posts on the acrylic block and 
were retained with hex nuts. On the other 
end of the coaxial cable, | attached the 
solderless male connector. 

Now comes the only tricky part of the 
job. Using my dimensions, | cut the nar- 
row gauge wire to a length of 17 feet 3 
inches. Then from the same wire, | cut off 
a length equal to the distance between 
the posts on the acrylic block. That done, 
| cut the remaining wire into two equal 
lengths and clamped solderless connec- 

BY RANDOLPH H. PIRTLE*, WD6DJT 

tors onto the four ends. Each element 
was then connected to an opposite post 
and secured by hex nuts. 

To finish the job, | instant-glued the 
section of insulated coaxial cable just be- 
low the machine screw posts to the acryl- 
ic. | then tied some fishing line to the ends 
of the antenna wires. The fishing line in- 
sulates each element from the apartment 
wall upon installation. 

Operation 
Be sure to orient the antenna as shown 

in fig. 2. If the acrylic block is located 
above the transceiver, radio frequency 
feedback may cause problems on single 
sideband. Also, since the antenna is in- 
doors, standing wave ratio can be exces- 
sive. With a tuner, | can keep the s.w.r. 
under 1.5:1 over a range of 500 kHz. 

Unless the antenna is used in a room 
with a high ceiling, its height will probably 
be well below a half-wavelength off the 
ground. This theoretically increases the 
angle of radiation and decreases poten- 
tial long-distance communications. How- 
ever, even with my low 7 foot ceiling | 
have regularly made contacts beyond 
3000 miles. 

Conclusion 

Other than long-wire antennas, this 
system is perhaps the simplest to design 
and build. The technique is age-old and | 
certainly cannot take credit for it. How- 
ever, | have shown that a useful antenna 
is possible for under $10.00. 
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Fig. 2- Top view of the room showing the 
proper orientation of the antenna. 
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Barry Electronics Corp. 
- we snip worntowiog, WORLD WIDE AMATEUR RADIO SINCE 1950 - 

Your one source for all Radio Equipment! 
COMMERCIAL RADIOS 
stocked & serviced on 
premises. 

KITTY SAYS: WE ARE NOW OPEN7 DAYS AWEEK. 

Saturday & Sunday 10 to 5 PM 
Monday-Friday 9 to 6:30 PM 

Come to Barry’s for the best buys in town. For 
Orders Only Please Call: 1-800-221-2683. 

= ESS @AlICOM oe ca 

IC-R70, IC-720A, IC-730, IC-740, IC-25A, IC-35A 

IC-251A, IC-2KL, IC-451A, IC-290H, IC-45A 

We Will Not Be Undersold Call: 

FT-ONE, FT-980R FT-102, FT-101ZD, FT-707, FT-230R, FT-77, 
FT-726 FT-480R, FT-720RU, FT-290R, FRG-7700, FT-625RD 

YAESU ICOM Land-Mobile H/T sata 
Wilson Mini-Com II DRAKE TR-5, TR-7A, R-7A, L-7, L-15, Earth 

“Don’t let April Showers keep you away 
from the Best Buys in Amateur Radio”. 

pile e hare Yaesu FTC-2203 FT.4703 Satellite Receiver ESR-24, THETA 9000E & 500, f 
Icom IC-M12 (Marine) Digital Multimeter Model #8550-$95.00 

IC-H12 

POWER PACKET 
VoCom Power 
Amplifier & as 
5I8XHT Gain a PO 
Antennas IN STOCK 

MBO-Reader 

ROCKWELL/COLLINS Ea teA 510-SA Will Patch FM 
KWM-380 Transceiver To Your Telephone. Great For 

MIRAGE B-23, B-1016, B-108, 
B-3016, C-22, C-106, D-24, D-1010 

Telephone Calls From Mobile To Base. Simple 
To Use - $319.9 

SANTEC 
ST-144/UP 
ST-440/UP 

NEW IMPROVED 
| MURCH Model 

MFJ 
Model 941C, Model 982 

| UT2000B 

DENTRON AMPLIFIERS 
GLA-1000C 
Clipperton-L-QRO 

KANTRONICS 
Mini-Reader, Interface, Telrex 10, 15, 20 Meter “Tri-Band” DIGITAL 
Software & Code Tapes Model #TB5EM/4KWP & TB4EC FREQUENCY 

COUNTER ee 
EIMAC : : Trionyx- Be 

3-500Z Communications Specialists nea indiags Be 
. - Zz 5 

4 lene __eneoders in Stock! Digimax Model D-510 50 Hz-1GHz He 
8: 

ee 4 

4-400A Telephone Available Hea 
600 ft. range w/encoder $135.00 ae 

if y BIRD gk Ss, 
AEA 144 MHz Wattmeters & ‘== x BENCHER PADDLES & es 

AEA 440 MHz Elements ~ ° Vibroplex Keys In Stock!! = 

ANTENNAS In Stock Tri-Ex Towers 

sa..5. LARGEST STOCKING HAM DEALER 
New York City’s complete REPAIR LAB ON PREMISES 

Hy-Gain Towers & Antennas, 
and Rotors will be shipped 
direct to you FREE of shipping cost. 

New TEN-TEC 
Corsair In Stock 

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012. 

BARRY INTERNATIONAL TELEX 12-7670 
TOP TRADES GIVEN ON YOUR USED EQUIPMENT 
STORE HOURS: Monday-Friday 9 to 6:30 PM 

($1.50 parking across the street) t ‘Aqui 

Saturday & Sunday 10 to 4 PM (Free Parking} 

AUTHORIZED DISTS. MCKAY DYMEK FOR $e Habla 
SHORTWAVE ANTENNAS & RECEIVERS. Espanol’? 

IRT/LEX-Spring St. Station” 
Subways: BMT-“Prince St. Station” 

IND-“F” Train-Bwy. Station” 

Bus: Broadway #6 to Spring St. 

Clearance on our WW II 
surplus inventory on 
Washington’s Birthday. 

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, 
Astron, B & K, B & W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins, 
Communications Spec. Connectors, Covercraft, Cubic (Swan), 
Cushcraft, Daiwa, Dentron, Digimax, Drake, ETO (Alpha), Eimac, En- 
comm, Henry, Hustler (Newtronics), Hy Gale Icom, KLM, Kantronics, 
Larsen, MCM (Daiwa), MFJ, J.W. iller, Mini-Products, Mirage, 
Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook, 
Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec, 
Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and 
Commercial Radios.Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers, 
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals. 

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 

DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED 

Amateur Radio & Computer Courses Given On Our Premises, Call 

aes Export Orders Shipped Immediately. TELEX 12-7670 
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W6XM comes through with a simple 160 meter vertical 
antenna that can be raised and lowered by one 
person. 

A 160 Meter Vertical Antenna 

INI. manufacturers have added 160 
meters to their transceivers as that band 
has become more popular. One of the 
most frustrating problems is what to do 
about an antenna? 

A half-wave dipole would have to be 
256 feet long. If you live in the city, this 
type of antenna is usually impractical. A 
135 foot inverted ‘‘L”’ is difficult to put up 
on a city lot. If you bring the end into the 
shack, everything is hot with r.f. Also, the 
vertical portion should be 50 feet straight 
up; this requires a tall mast. 

Many fellows getting on the band have 
a dipole on some band and just tie the 
coax feeder together and use it this way 
with an antenna tuner. They soon find out 
that they need something better. Those 
who have been on the 160 meter band a 
long time find that to work back east or 
west you need a vertical. Those who real- 
ly get out have phased verticals and a 
good ground system. The book says the 
antenna should be 120 feet high and 
should have 120 radials, each 130 feet 
long. This is fine if you live on a farm. 
What to do? 

My first vertical was a WAORFF, which 
is no longer made. It was a 30 foot alumi- 
num tube with a 260 uHy coil at the top us- 
ing a tuned 8 foot rod. | made WAS. How- 
ever, | could not handle it myself, and | 
had to guy it. | needed something | could 
handle by myself and made the one 
which | will describe. 

It is a piece of 2 inch diameter, 20 foot 
long, aluminum irrigation tube bought 
from a sprinkler company for $20. If you 
cannot find this type of tube in your local 
area, all is not lost. Mr. Don Newcomb of 
Butternut Electronics, Route 2, Box 

356E, San Marcos, Texas 78666, will sell 
tubing. (Send an s.a.s.e. for prices.) The 
1¥2 inch tubing made of 6063-7832 alloy 
sells for $1.15 a foot. A 6 foot length is as 
long as he can ship due to UPS limita- 
tions, and freight is out of the question. | 
would use this all the way to the top and fit 
it together by inserting a small piece of 

*528 Colima St, La Jolla, CA 92037 
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The copper base loading coil is made of 40 turns of 3/16 tubing, 4% inches in diame- 
ter. The coil is tapped at several points to cover the whole 160 meter band. 

tubing inside the larger tubing, riveting it 
with pop rivets. By doing this you would 
not have to guy the antenna, as it is rug- 
ged enough and will hold the coil at the 
top. 

My antenna resonates at 3600 kHz, 
and | had to bring it into the 160 meter 
band with a base loading coil. 

Construction 

Here is how | constructed my antenna. 
Taking a 20 inch long piece of 1% inch o.d. 
PVC (white type), | filed and fitted it into 
the top of my aluminum tube. Next | se- 
cured it with stainless steel 10-32 nuts 
and bolts. Then | cemented a PVC cap on 
the top end of the tube. A coil made of 100 
feet of #12 enameled copper wire was 
close wound on this tube. Every 2 inches | 
secured it with electric tape. When | got 
the coil all wound, | heavily wrapped it 

with Scotch-type electric tape. The top of 
the coil was soldered to a lug and fixed 
between the two brass nuts on the 
threaded part of the brazing rod screwed 
into the cap. The bottom was secured to 
the aluminum tube with stainless bolts. 
All joints were coated with GE RTV rubber 
compound, which turns into rubber. 

The antenna was set on sawhorses 
and grid-dipped to see if it came out on 
3600 kHz. Three pieces of 4 inch long 2% 
inch PVC o.d. were sawed half way down 
the middle, making a clamp. The antenna 
was wrapped with one layer of tape and 
the PVC clamps tapped into place. The 
antenna was set on an insulator suchasa 
beer bottle and raised into place against 
a 9 foot high 2 x 4 held to a block fence 
by carriage bolts. Stainless-steel hose 
clamps slipped over the PVC clamps, 
compressed the slot, and held the anten- 
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Radial length for any exact frequency. 

240/f 

ex: 240/1.8 = 133’ 

1825 = 131’ 
1900 = 126’ 

Base loading coil is 40 turns long but tapped at 

37 turns for 1800 KHz and at 31 turns for 

1945 KHz. Each installation will be different. 

Resonance of antenna about 20 KHz wide with 

one adjustment tap. 

Clamps of split 22/8’’ o.d. PVC #1120. 

Hose clamp compresses it. 

RG8U to transmitter. Copper coil made from 

She" copper tubing. Total 40 turns. 41/2” dia. 

Bogs 

Le ee 
v 

' \. 

ese: 
\ 8’ copper ground rod 

24" %"' brazing rod. bottom threaded % x 20 

thread. Screw into tapped PVC cap. 

Lock nuts—two % x 20 to hold lug for 

coil wire. 

PVC cap 

100’ #12 wire close wound on 17/8” dia. o.d. 

filling. PVC is 20’ long. Cap cemented on. 

Use PVC cement. 

2’ o.d. aluminum irrigation pipe 20’ long. 

2x 4 nine feet long bolted to concrete 

block fence with carriage bolts. 

24" IDEAL stainless steel hose clamps. 

Block fence 

Bottle or insulator to support 

aluminum tube. 
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- As many radials as possible and as long as possible. Ct Ra 

2g Tie into water system. & | ear cak 

Fig. 1- The simple mechanical details for the 160 meter vertical antenna. 

na securely. No guys were needed. | did 

the whole operation myself. 
To tune the antenna | made a 40-turn 

coil of 3/16 copper spaced one turn diam- 

eter. | rolled mine on a tube 4% inches in 

diameter, and then threaded it onto some 
plastic strips in which | drilled holes to 
keep the turns separate. My coil was sup- 

ported on insulators and put in a big box 

at the base of the antenna. Next | drove 

an 8 foot copper rod into the ground and 

put out two radials 130 feet long and 

some shorter ones. It is important to get 

out as many radials as possible plus tie in- 

to your water-pipe system. 

Tuning 
For tuning | set a field strength meter 

on the fence and adjusted the tap until | 

got maximum output. At that point my 

s.w.r. was minimum. In my case | used a 

switch from a BC375E surplus tuner unit 

that had six positions. By tapping the coil 

at various places | could tune the entire 

band from 1800 to 1950 kHz. | found this 

series tuning worked best for me. | first 

tried the Marconi system, using a capaci- 

tor in series with a coil to ground and link 

Say You Saw It InCQ 

to the transmitter. | found various lengths 
of coax changed the coil tuning, which 
could be an error in the meter itself. twas 
not stable as the series tuning. | found no 
discussion in the handbooks as to which 
is the best method. 

This is a compromise antenna. It will 
get out in the daytime at least 30 miles 
around with good signal strength, and | 
can QSO 350 miles at noon across or up 
the coast (as in my location), but not in- 
land. 

As far as DX is concerned, you will 
need a lot of radials because of the 
ground losses. A vertical is very ineffi- 
cient, but on 160 meters you have no 
choice, since all the stations seem to 
come in on ground wave. The better the 
vertical radiation, the further you will get. 
You will soon find out that it is not like the 
80 meter band. A wire antenna just does 
not do the job unless you have a long slop- 
er which is directional. 

| hope this helps someone who has lit- 
tle room get on 160 meters. | envy those 
on farms who can put up phased arrays 
or 120 foot verticals with 120 radials. 
However, the 20 footer does the job! jm 

PVC which is fitted into aluminum tube by 
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MOSCOW MUFFLER 

13646 Jefferson Davis Hwy. 
Woodbridge, VA 22191 

ORDER INFORMATION 

Orders: 
Information 

and Virginia Orders: 
Store Hours: 

1-800-336-4799 

(703) 643-1063 

T-Th-S: 10 am-4 pm 
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Reviews: 

This is the system described in the review. The solar panels are 
shown, and in front of them are the batteries, metering box, and 

sun-charger unit. 

Ore nice thing about being on the staff of an amateur radio 
publication is that you have an opportunity to review new ama- 
teur and related equipment—and this can include a wide varie- 
ty of items. This was the case with the Encon, Inc. solar array 
when | was offered the job of reviewing it. Like most people, | 
am interested in alternative sources of energy. 

Probably the first question (aside from the cost) the average 
amateur would ask is, ‘‘Is solar voltaic power for me?’’ Hope- 
fully, that question will be answered in this review. In the ordi- 
nary product review, the procedure is to describe the equip- 
ment and to tell how it works and whether or not it meets specs, 
etc. However, this review is going to try another approach. The 
equipment will be described, and in addition, I'll try to throw in 

*200 Idaho St., Silver City, NM 88061 

The ENCON Solar Array 
A Study In Photovoltaic Power 

BY LEW McCOY*, W1ICP 
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D8AHO installing the panels on the roof. 

some know-how about solar voltaic power and personal obser- 
vations. | hope you will like this approach. If so, let the editor 
know and CQ will try more of the same. 

Sunlight = Electricity 
The process of converting light to electricity, in this case, is 

called ‘‘photovoltaic conversion.”’ Basically, a solar cell is con- 
structed of P- and N-type silicon material. When light (photons) 
strikes the solar cell, the P-silicon material absorbs the pho- 
tons. When this takes place near the p-n junction, electricity is 
generated. If a load is connected to the solar cell, current will 
flow. While this is a generalization, the average solar cell will 
produce about % volt of electricity. A solar cell that has a sur- 
face area of approximately 1 square inch will produce about 
150 milliamperes of current in full sunlight. By enlarging the so- 
lar cell area and putting cells in series, it is possible to obtain 
relatively large voltages and useful amperage figures. For ex- 
ample, a single Encon SX-110 solar panel measures approxi- 
mately 17.5 by 42 inches. In full sunlight it will produce 36 
watts, or 17.25 volts at 2.1 amperes (at peak power). In reduced 
light, the output is, of course, considerably lower, running 
about 1 ampere with 40 percent sun. 

The system that | tested consisted of two panels which pro- 
duced a peak power of about 70 watts at a 4 ampere charging 
rate in full sunlight. By charging rate, | am talking about what 
went into two series-connected, 6 volt, deep-cycle batteries. 
The reason for two 6 volt batteries is that the 6 volt types are 
available in higher current ratings than the 12 volt types. About 
maximum for a 12 volt battery is 105 ampere hours. The 6 volt 
units used in this case are Exide 185 ampere-hour batteries, 
which provide 12 volts at 185 ampere hours. Incidentally, that 
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R54": 
The system batteries and charging units are mounted in the 

back of a closet. 

last sentence is enough to drive many amateurs right over the 
edge! Exactly what does ‘‘ampere-hour’’ mean? Does it mean 
that you can draw 1 ampere for 185 hours before the battery 
goes down? Or does it mean that you can draw 185 amperes 
for 1 hour? 

Ampere/Hours Explained—Maybe 
As far as | can determine, the ampere-hour rating is simply a 

method of providing a ‘‘ball park’’ figure of what a battery will 
do. And if that confuses you more, join my club. Probably one 
couldn’t draw 185 amperes for 1 hour, but conceivably, one 
can draw 1 ampere for 185 hours. A lot of other variables get in- 
to the act, such as temperature, battery voltages, and so on. 
Exide Corp. publishes data on their deep-cycle batteries, and it 
might be useful to pass on some of that information. It might 
help in understanding ampere/hour (AH) ratings. 

The battery used in our tests is the PHV-DE30 which, as stat- 

ed above, is rated at 185 AH. The Exide ratings consider the 

maximum amount of discharge at 80 percent of full rating. This 

would be 80 percent of 185, or 148 AH. However, they provide 

information that exceeds that rating. For example, for a 6 hour 

rate, 25.8 amp equals a 155 AH total. Or, a24 hour rate is equal 

to 7.7 amp for a 170 AH total. And, a 72 hour rate of 2.8 amp, 

equal to 200 AH, is given (well over both the 80 percent and 185 

AH rating). It is like some engineers say: 2 plus 2 equals 4— 

sometimes! If you give a battery engineer all the necessary 

data, such as the temperature, battery condition, and so on, he 

probably can give you a definite figure as to AH. However, a 

generalization is probably best. Also, one should keep in mind 

that these batteries are designed for heavy industrial use, such 

E running golf carts, fork-lift trucks, and so on. In amateur or 

home service they probably would never be subjected to such 
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This will give you an idea of what a solar-power amateur radio 
station looks like (except for the panels on the roof). 

heavy use. Of course, the lighter the usage, the longer and bet- 
ter the battery will survive. 

Operating Time—How Much? 
Of course, all this boils down to what an amateur can expect 

to operate in terms of time and power using a solar voltaic sys- 
tem. In my case it was quite simple. | decided that | would use a 
200 watt draw on transmit, which amounts to about 15 am- 
peres at 13.6 volts. This is pretty close to what most of the mod- 
ern-day rigs will draw (or could be loaded to) under a key-down 
condition, so it should give you a good idea of what you can do. 
Additionally, | had a 2 meter rig hooked up that drew 5 amperes 
on transmit and | used this along with the low-frequency gear. 

| determined, at least to my satisfaction, that if | had to (such 

as in an emergency operation), | could run a 15 ampere load for 
about 10 hours steady. An amateur would have to be really long 
winded to do that much ‘‘key down”’ operating! 

At the outset, let me state that in no case, even during con- 
test operating, did | run down the batteries. If you make the 
same tests | did, you’ll be surprised at your actual transmitting 
time on any given day. Aside from the contest operating, | don’t 
believe | ever went over 60 minutes of actual transmitting time. 
That includes the duty cycle on single sideband—a type of op- 
eration that is power saving. When you don’t talk (spaces be- 
tween words, etc.) you don’t use as much power. What am try- 
ing to say is that at no time during amateur radio use did | go 
over the power storage capabilities of the solar system. 

If you have no method of measuring the current you draw 
with your equipment, it is easy to make a calculated guess. The 
instruction book will show you (or should show you) what the 
transmit current drain is. Knowing that figure, you can calcu- 
late how much you would draw from a battery storage system. 

It depends, of course, in what part of the country you live as 
to how much power you will derive from a given system. Fig. 1 
(from Encon material) will give you a rough idea. A single-panel 
system will produce a peak output of about 30 watts at 2 amps. 
Two panels, such as | tested, will produce 64 watts at 4 amps 
peak. Fig. 1 shows what to expect from these systems for your 
location in the country. | might add that the Encon catalog goes 
into considerably more detail than given here. 

The system | tested consisted of two SX-110 panels, an SCI 
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Watt Hours Per Day 

Map Single Double 
Reference Panel Panel 

A 96 192 

B 112 224 

Cc 128 256 

D 144 288 

E 160 320 
le 192 384 

Fig. 1- The map and the codes will provide you with a rough idea of what kind of power a single- or double-pane! system will provide. 

While Alaska and Hawaii are not shown, it could be assumed that Alaska would be an ‘‘A’’ zone and Hawaii an “‘F’’ zone. 

charger, a metering box, two batteries, and panel mounting 
hardware. The panels have a support system made from 
heavy-duty aluminum angle stock so that the panels can be 
mounted to a supporting surface and then adjusted for the best 
light angle. The weight of the two panels with mounting equip- 
ment is about 50 pounds, and as stated earlier, it measures 
85" x42" *K 3". 

The SCI charger is a small, inexpensive, efficient charge 
control unit for use in photovoltaic energy systems. The ‘‘SCI’’ 
stands for Specialty Concepts Inc., an excellent company that 
manufacturers support equipment for power-generating equip- 
ment. The SCI unit consists of a two-step battery charger and 
load management system. Its method of operation is as fol- 
lows. When the sun rises in the morning, the charging relay 
closes, connecting the solar panels directly to the batteries. 
This is known as the constant current charge mode andis the first 
of the two-step charging sequence. When the batteries reach 
15 volts (indicative of a 95 percent state of charge), the charg- 
ing relay will open. At this point the float regulator takes over, 
supplying up to 3 amperes to the batteries. This is the ‘‘con- 
stant current’? charge mode and is the second charging step. 
As the battery voltage approaches 14.1 volts, the current will 
taper off, eventually falling to the batteries maintenance cur- 
rent (typically less than 500 ma). If a load is applied at this time, 
the float regulator will supply 3 amperes to maintain the battery 
charge. If the load current is less than 3 amperes, the batteries 
will still be receiving a net charge from the float regulator. If the 
load current is greater than 3 amperes, the batteries will supply 
what the float regulator cannot. 

In the latter condition, the battery terminal voltage will fall. 
When it falls below 12.5 volts, the charging relay will close 
again, reinitiating the ‘‘constant current’’ charge mode. This 
ensures that if.a large load is applied during the day, the maxi- 
mum use will be made of the power available from the panels. If 
no power is available (sun is set), the relay will be automatically 
prevented from closing. 

The metering box consists of an easy-to-read d.c. voltmeter 
and an ammeter. These provide a visual monitor of the system. 
Finally, there are the two6 volt, series-connected 185 AH Exide 
batteries. 

The $100 Question: How Much? 

We've read in the literature that solar cells are going to drop 
in cost until they will be competitively priced with the power 
companies. Unfortunately, this is only partly true. It is like a 
“Catch 22 proposition.’’ Until the public starts to buy solar pow- 
er in quantity, the prices will remain relatively high. The system 
that | tested costs between $1000 and $1500. Why not an exact 
figure? Simply because Encon is willing to work with radio 
clubs and individuals on a ‘‘budget’’ and can arrange discounts 
for clubs, repeater organizations, emergency groups, and so on. 

After the initial outlay, there are practically no additional ex- 
penses—at least not for years. While battery manufacturers 
are careful to put relatively short terms on battery life (typically 
5 years), in actual practice (non-commercial practice, that is) 
life spans of 15 years are customary. In my opinion, photovolta- 
ic solar power is a very good deal for repeaters and emergency 
groups. Personally, if | were younger (not 66 and retired), it 
would be given very serious consideration. One thing for sure, 
it appears the power companies are going to keep on increas- 
ing their charges to customers, and | for one would love to sit 
and laugh at them if | had my own. 

Another application for solar power would be for any ama- 
teur who lives in a mobile home, whether it be a trailer or motor 
driven vehicle. Such units use deep-cycle batteries to supply 
power when one doesn’t have access to a.c. Being that the bat- 
teries are already in place, the cost of a single solar-panel in- 
Stallation certainly would be worthwhile. 

So is it for you? Solar photovoltaic power is certainly worth 
looking into. Paul DeNapoli, WD8AHO, pictured in the roof-top 
photo, is the Communications System Director for Encon. He is 
a very active, enthusiastic amateur and will be happy to help 
you. So, if you have more questions, write or call Paul. The En- 
con catalog shows many different types of systems, plus alll 
kinds of devices that can be operated from 12 volts d.c. 

Life | said at the outset, this is a different kind of product re- 
view. What do you think of it? 

Oh yes, what do | think of the Encon system? It has to rate at 
the top in design, construction, and performance. Their ad- 
dress is Encon Inc., 27584 Schoolcraft, Livonia, MI 48150. Iai 
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ICOM-2AT ENCOMMI/SANTEC 
ST-144/uP 

ICOM-730 

AEA 
CP-1 New Computer Interface.........---+ eee eee 
MBA-RO Readel. sccise.ctec cn reste cece ets 
MBA-RC Rev/Code Conv. Xmt....... 
MM-2 MorseMatic Ultimate Keyer... 
CK-2 Contest Memory Keyer........ 
KT-2 Keyer/Trainer......... 
BT-1 Trainer...... 
Hot Rod Antenna 

ALLIANCE 
HD73 (10.7 sq. ft.) Rotator. .........e cece e eee $99.00 
U-100 Small Rotator....... 0... cece eee eee eee 45.00 
ARRL 
OSH ANGDOOK 5 ee oc catke ainetescveusi ate stereo regis eo $12.00 
Antenmas BOOK, vat stecescne otete crcistectess-claveus(eregtieunvsccus 8.00 
License Manual...........cec cere e eee eee e nes 4.00 
ASTRON 
RS7A 5-7 Amp Power Supply........---+--++5 
RS12A 9-12 Amp Power Supply..........-- : 
RS20A 16-20 Amp Power Supply........... 
RS20M 16-20 Amp w/meter 
RS35A 25-35 Amp...........+6- 
RS35M 25-35 Amp w/meter 
RS50A 37-50 Amp w/meter 
RS50M 37-50 Amp w/meter 
AZDEN 
POS 4000 2MiIXCVEa sa iecha.c eit Sen din es we sisiarees 
PCS 300 Handheld..........0::sneceeerereees 
Baw 
Folded Dipole 80-10 Meter 
Only 90’ Long, No Tuner Necessary $135 

BASH 
Books and Tapes.........---++ Se ee ee $9.95 

 808N.Main 
Evansville, IN 47711 

TEN-TEC CORSAIR 

BENCHER 
BY=1 PA@GIG is iaseciesieiciers aies2y-relcleieteisteunrstcs cers ccesas $36.00 
BY-2iChromei Paddle)... sc rsre -ysrelestes cs stese's o-o-0 cites 45.00 
BUTTERNUT 
HF6V 80-10 Meter vertical.................5. $119.00 
RM Kit Roof Mount wiradials................00- 39.00 
STR Stub Tuned Radials.................00eeee 23.00 
TBR 160 Meter Coil Kit........... 20... c cece eee 49.00 
CUSHCRAFT 
A3 Tribander 3 EL 
A4 Tribander 4 EL 
A743/744 40 Meter Add-on....... 
R3 Motor Tuned Vertical........ 
AV5 80-10 Meter Vertical........ 
214B Boomer 14 EL 2M......... 
214FB Boomer 14ELFM........ 
228FB Power Pack 28 EL 2M FM.. ByHA 
32-19 Super Boomer 19EL2M............- 
220B Boomer 17EL 220 MHZ.............- as 
ARX-2B Ringo Ranger ll2M...............eeeeee 
DAIWA 
CNA-1001 0.5KW Antenna Tuner.............. 
CN 520 1.8-60 MHz SWR/Pwr Mtr........ 
CN-620B 1.8-150 MHz SWR/Pwr Mtr. 
CN-630 140-450 MHz SWR/Pwr Mtr....... 
CS-201 2-position switch. .............. 5 
CS-401 4-position switch. ........ 6. cece eee eens 
DRAKE 
Had We. imenrodnooGanrnnoee secu coduuedan 
R7AiRecelVelacnicsciiese iter eerie: 
Ulsan. n ronrue inendourias ocudHouaedooed boned 

ENCOMM (SANTEC) 
ST-144/,P The Hand Held Offering the Most Features 
Call for Your Discount Price! 
HAL 
DS3100/MPT/ST6000 ..............2 20 eee ee $2,825.00 
CT ZIOO/KB21 00M seucserersiscerstererarstancterercseye arsqeieonse 829.00 
RS2100 ‘Scope’ni 5. faci ts yolsles ates arate serecoys stoke arsts 0: 269.00 

HY-GAIN 
TH7'DXS 7EL Tribander...-.. 2.20... s ene es $369.00 
TH5 MK2S 5EL Tribander................000ee 319.00 
TH3 MK3S 3 EL Tribander...............eee eee 219.00 
402BAS 2EL 40 Meter Beam............-...08 199.00 
66BS 6EL6 Meter Beam.............-e cece eens 109.00 
18HTS 80-10 Meter Vertical..............-.505. 339.00 
V2S/2' Mater Verticall...cc)ccecr cetiserseieree seh ns 39.00 
5/8 Wave 2M Mag Mt........---.eeee eee eee eee 
GD45'8:5'sq.itt, Rotator ccs. sytereis cele eesleintis: 
HamiV 15 sq. ft. Rotator............. : 
T2X 20 sq. ft. Rotator Agee oe 
HDR300 25 sq. ft. Rotator..............-- scene 
Free Shipping on all crank-up towers 

ICOM i 
We Have All the Great ICOM Transcelvers In Stock 
720A, 740, 730. Call Today for Your Discount Price! 

(ket) \ ier ad Gomcnbodo mmc banomere crt Now Only $215! 

SATI/4AT Handhelds...... 
25A new display &mic.... aagn 
2OOH2M Alli MOd@s.tc cts cs croc cla stave reins aisles 
OSTA SMAI MOG mera rrcictrersce-c levers neteierscs aes eisai 
ABAAAOIMYZaieteeasec reise cetceresle ess os 

KANTRONICS INTERFACE 

BOSIGM ACV ere exrve cates suche oeevlek vencvoncsere «acts telendistsr ore =nats 
R70 Superb Receiver............. scence eee 

KLM 
KT34A 4EL Triband Beam............ eee e ee $299.00 
KT34XA6EL Triband Beam.......... 6.0 e eee 459.00 
144-148-13LBA 2M Long Boomer...........-++++ 79.00 
143-150-14C 2M Oscar Ant..........c cence eens 85.00 
KANTRONICS 
The Fantastic Interface for CW, RTTY, ASCII Only $165! 

LARSEN 
NLA-150-MM 5/8 Wave 2M Mag. Mt............6+ $39.00 

MFJ 
989 3KW Roller Inductor Tuner.........-....-- $280.00 
QAQB STUN O Merit ceertrrcc = aucune o:cndualarsiegnia wserriarerens stene 125.00 

401 Econokeyer.......... 
496 Super Keyboard 
422 Keyer/BENCHER Paddle combo. . 
722 Filter winoteh «060.666. e. cee 
250 Dummy Load wWIicoil.... 6... cece eee eee eee 
BIZ VEE Met lisis:cit ie cee saicirecacs etree ebay ayacoveers 
CHET (alate Cl assomonuean eh aeteck ned omar or 
1040 Deluxe Preselector........... 06. c eee eae 
104 New Dual 24hr Clock... ...... 0. cee ee eee ee 
SISVEE CONV. fOMHM io aes see ase deciere ce derane 

MIRAGE 
B23 2/30 Amp 
Bl0B sh snc css ste c cane caer niyo 

[Rion Wetceone co en Oca omne Onion Henmersrsron 
D1010 10/160 440 MHZ......... 2c cece eee eee 
MP1/MP2 Watt Meters.......... 0.0: cece eee 
CAD 220M Ze ccrece cant) occsctsrctcese eters poteranerevereaohevonnes 
C22'220IMINZS aisiccere creieis cicisie eisyeiei ese sletere ois) suepssersiese 

ROHN 

SHURE 
444D Desk Mic 
414A Hand Mic 
TEN-TEC 
Corsalrrisce ree ren pe tects ss ouecane ecleneraene 
525 Argosy........ 
227 Antenna Tuner. . ere 
229 2KWATUNGlosicecersi os sis ait ceceis es watsnieins aes ala 
TOKYO HY-POWER 
IUESOV225WiAm pitas tecictetete ai seeta ersvadeeiaesnsiageters 
HL160V 160W Amp 
HC2000 2KW Tuner 
UNADILLA 
WA UBB ale Micverete scree oes stil eters ss opeyeitateare| tari 
150’ 14 gauge stranded wire............s seen 15.00 
WSC Ore ctenceeratcrotereiece cesnatete:scesieheistee seoratsvereasers 3.00/pr. 

VOCOM 
Amplifiers/Antennas ........... 0c eee cece eee call 

Prices and Availability Subject to Change 
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Send SASE for our new & used equipment list. 
MON-FRI 9AM-6PM e SAT 9AM-3PM 
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a) Reviews: 

The KLM 

BY DAVE INGRAM*, K4TWJ 

Every few years the need or desire for anew and more effec- 
tive 2 meter antenna seems to afflict a vast number of ama- 
teurs. This situation may be due to area weather conditions, 

station upgrades, or simply adding new capabilities to a week- 
end or vacation site. Whatever the reasons, all of us want maxi- 
mum performance for our dollars spent. 

The JV-2 antenna provides gain and performance. Our 
“fringe area’’ f.m.-direct communications with this antenna 
definitely have outpaced its %-wave predecessor by several 
miles, and the improvement over a quarter-wave antenna has 
been phenomenal! Hmmm—maybe some type of plumbing or 
mast mount should be rigged for also using the thing mobile! 

The antenna itself can be assembled and readied for use ina 
few minutes. The two radiating elements (one 19 inches and 
one 57 inches) each consist of two lengths of concentric tub- 
ing. These top sections are slipped into lower sections which 
are then placed in tubing holders on the steel mounting 
bracket. The radiators are then fitted with a plastic spacer, and 
their lengths are set according to KLM’s tuning chart. A gam- 
ma match is included; its position is merely checked or slid 

up/down for friction adjustment. Finally, ‘‘U”’ bolts for a 1% or 
2 inch mounting pipe are placed on the steel bracket, and the 
antenna is ready for installation. (The mounting bracket is drill- 
ed for either, and both sizes of ‘‘U”’ bolts are included.) An 
SO-239 coax connector is used on the antenna mounting 
bracket. We suggest using a small amount of the new Coax 
Seal ™ on both sides of this connection for maximum weather 
protection. Frankly, we've been using the antenna in a variety 
of locations and haven’t stopped moving it long enough for 
weatherproofing. This gem fits smoothly in an auto, allowing 
use at almost any location without the hassles of beam antenna 

assembly. This is a definite plus for on-the-move amateurs. 
The first time we used this antenna was for a spur of the mo- 

ment need. We were trying to contact the Robot operator on 
RSS or RS7 (the Russian satellites), and our multi-element 
‘twist’ antenna couldn’t be swung in that upcoming orbit’s di- 
rection. In desperation, | ran outside with the J vertical anda 
length of new RG8X coax (using old coax on a new antenna is 
like putting four bald tires on a new car). The antenna was hung 
almost horizontally on a nearby bent pole and was cabled to the 
awaiting 40 watt, 2 meter rig. Whaddayaknow—our signals 
came back through the satellite solid copy! Switching down to 
the 2 watt level, our (weaker) signals could still be heard 
through the spacecraft. 

“Eastwood Village No. 1201 So., Rt. 11 Box 499, Birmingham, 
AL 35210 

JV-2 “J” 2 Meter 
Vertical Antenna 

The KLM JV-2 is approximately 57 inches high and mounts on 
either 1 Y or 2 support pipes. 

| didn’t contact the robot operator on any passes that day; 
numerous amateurs calling simultaneously cause the robot to 
hear massive carriers and total bedlam until all cooperate and 
only one station is transmitting. Please, gang, play according to 
those rules so we can all enjoy the fun. Fortunately, however, 
we managed a robot QSO on a ‘‘slack pass”’ (?) the next day, 
and while using the KLM ‘‘J’’! The antenna was then moved 
and used for a variety of fm. operations. The s.w.r. was always 
below 1.3:1 without any tuning. Nice. 

Whether they’re used in fixed or portable activities, 2 meter 
‘‘J” verticals allow truly enjoyable and worry-free operations. 
The most surprising fact, however, is their noticeable gain. 
Since this factor can be real-life influenced by individual instal- 
lation locations, proximity to nearby objects, etc., attempting to 
estimate specific figures wouldn't be logical here (a %-wave 
vertical operating across beach area, for example, can out- 
pace a % vertical operating across heavily wooded areas). The 
KLM ‘“‘J’’ with its superb construction, gamma match, and 
ground decoupler, however, will radiate a respectable signal 
from your 2 meter f.m. or s.s.b. rig. Itcan be mounted ona short 
or long pipe, on a wooden pole, atop the rotor pipe on a tower 
and beam setup, or on the side of a house with very little (if any) 
support interaction. Its low angle of radiation will do a 
creditable job of accessing fringe repeaters, and its ‘‘low pro- 
file’ should blend with the most discriminating of locations or 
neighborhoods, whether motels, motor homes, or mansions. 

If you’re considering an inexpensive yet rugged 2 meter an- 
tenna, the JV-2 is a winner. We might also mention that KLM 
produces a similar ‘‘J’’ antenna for 6 meters (JV-6). Excepting 
physical dimensions, that radiator is almost identical to its 2 
meter counterpart (radiating element approximately 15 feet, 
stub section approximately 57 inches). I’ve also used this an- 
tenna with a QRP setup on 6 meters, and its performance is 
also quite outstanding. That may be a lot of ‘‘U’s,”’ but it’s alsoa 
lot of performance! 

The manufacturer is KLM Electronics, P.O. Box 816, Morgan 
Hill, CA 95037. 
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HIMTEUR RADIO CENTER, ic 
EVERYTHING FOR THE AMATEUR 

2805 N.E. 2ND. AVENUE “ESTABLISHED 1960” MIAMI 573-8383 

TLX 522035 VICOR MIAMI, FLORIDA 33137 FT. LAUD 524-4484 

The Oldest And Largest StockingAuthorized Dealer In Florida, Our Service 
Facilities Are The Finest In The South Along With Our FCC Licensed Techni- 
cians. Our Highly Qualified Sales Personnel Will Be Very Happy To Take 
Your Orders Or Help You Solve Your Communications Problems. 

AMATEUR RADIO CENTER, INC.,Your Radio Communications Department 
Store, Can Set You Up With: HF, VHF, UHF, RTTY, CW, Amateur, Marine And 
Commercial Systems To Meet Your Requirements. 

KENWOOD, COLLINS, DRAKE, YAESU, ICOM, MICROLOG, 
CUBIC, HAL, SYT, TEMPO, KLM, LUNAR, STANDARD, HY-GAIN, 
HUSTLER, LARSEN, DENTRON, J.W. MILLER, M.F.J., 
VIBROPLEX, BENCHER, ENCOMM, AVANTI And Many Other Fine 
Products. 

“We Service What We Sell” ‘‘Hablamos Espanol” 
CIRCLE 23 ON READER SERVICE CARD 

TION YAESU FT-207R OWNERS 

AUTOMATIC 
SCAN MODULE 

15 minutes to install; scan re- 
starts when carrier drops off; 
busy switch controls auto- 
matic scan on-off; includes 
module and instructions. 
Model AS-1 $25.00 

oY BATTERY SAVER KIT 

were RoLIN 
INCRYSTALS! 

2 METER CRYSTALS - $3.95 EACH 
(10 OR MORE - $3.50 EACH) 

SEAS” Model BS-1 $14.95 SEE ERY 
No more dead batteries due to memory backup ROLIN DISTRIBUTORS 

® 30% less power drain when squelched P.O. BOX 436 
® Simple to install, step-by-step instructions and WE STOCK CRYSTALS FOR: Rk ca 

parts included CLEGG DRAKE ICOM DEPARTMENT 
4 mA memory backup reduced to 500 pA KENWOOD MIDLAND REGENCY DUNELLEN, N.J. 08812 
45 mA receiver drain reduced to 30 mA 
Improved audio fidelity and loudness 

ENGINEERING CONSULTING 
P.O. BOX 216 DEPT..C 

BREA, CALIFORNIA 92621 

CIRCLE 72 ON READER SERVICE CARD 

COLLINS RECEIVER 
R-388/COLLINS 51J3 RECEIVER - 05-30.5 

Mhz AM-CW in 30bands, 
} 1 Mhz per band. Band- 
_ width 0.2-6 Khz; 500 
Khz IF. 5-step crystal 

32 selectivity, ‘‘S’’ meter, 
on and 100 Khz calibration 

points. Requires 115/230 VAC 60 Hz; 10%2x19x13”, 
56 Ibs. sh. Used-reparable: ........ $325: $265. 
Checked:-$486: $330. Manual, partial repro: $10. 

RF TUNER - from 400 watt transmitter; has Jennings 
UCSXF-1200 7.5 KV vacuum variable capacitor and 0.5- 
50 uH variable ribbon inductor. 24 VDC required for capa- 
citor and inductor drives; schematic included. 13Y2x 
10%x5%", 24 Ibs. #RF1200/GRC14, used-exc. $195. 

Prices F.0.B. Lima, 0. ¢ VISA, MASTERCARD Accepted. 
Allow for Shipping. e Write for Our FREE CATALOG 

Address Dept. CQ © Phone: 419/227-6573 

FAIR RADIO SALES 
1018 E. EUREKA = Box 1105 - LIMA OHIO -'45802 

CIRCLE 70 ON READER SERVICE CARD 

® 

® 

® STANDARD WILSON  YAESU 

Custom crystal orders accepted (201 ) 469-1219 

Now available: precision-cut, landmobile crystals 

Bencher 1:1 BALUN 
¢ Lets your antenna radiate, not your coax 

¢ Helps fight TVI—no ferrite core to saturate or re-radiate 

¢ DC grounded—helps protect against lightning 

° Heavy brass contact posts; non-rusting materials throughout 

¢ May be used with antenna tuners; rated 5KW peak 

e Handles substantial mismatch at legal limit 

¢ Built-in center insulator; Amphenol® coax connector 

¢ Rugged UV resistant custom Cycolac® case, not plastic 
plumbing parts 

ZA-1A $17.95 ZA-2A $21.95 Available from your 
3.5-30 mHz 14-30 mHz, with hardware for 2" boom dealer. In U.S.A. add 

$2.00 handling 

B Ce (| 2 H “g R | ( ‘= 333 W. Lake St., Chicago, IL 60606 
F ° (312) 263-1808 

CIRCLE 57 ON READER SERVICE CARD 
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The April Story of the Month as told by 
Norm is: 

Norman M. Talley, Jr., W4ARH 
Ali Counties #370 4-8-82 

“| was licensed in 1953 while attend- 
ing Southern Technical Institute in Atlan- 
ta, Georgia. Shortly after graduation in 
1954, | entered the Air Force. | operated 
as DL4JC while with the Security Service 
in Germany. | served a tour in Alaska as 
W4ARH/KL7, and operated in Italy as 
I11AFS and I1DFA while assigned to 
NATO’s Southern Region Headquarters. 

“| first became addicted to County 
Hunting through Ben, K5YWX (now 
W6TCD), while at Warner Robins, GA. 
Then came an extended vacation to 
Southeast Asia in 1968. | came back to 
County Hunting in 1970 in Louisiana, but 
left again in 1971 when | returned to 
Naples, Italy, for another 7% years with 
NATO. 

‘‘| returned to South Carolina in 1978, 
but due to the nature of the job, | didn’t 
get back to County Hunting until 1980. Af- 
ter retiring from the Air Force, | came 
back home to Georgia. From that point on 
the counties started falling rapidly into 
place due to the great bunch of people on 
the County Hunters’ Net. 

“The final county came after 14 years, 
29 days, 1 hour, and 10 minutes (with 
breaks) when Mac, W@RKQ, drove up to 
Thurston County, Nebraska. He was one 
county away, and | was caught 20 miles 
from home with a broken antenna con- 
nection on the mobile. Several other 
things were broken getting back to the 
home station, arriving in my driveway just 
as the NCS was announcing him on the 
county line. 

“| couldn’t begin to list all the good 
friends who have contributed to the arriv- 
al of that final county. | hope one big 
‘“‘thanks’’ will be adequate to recognize 
all the fine people who have helped me 
make it. | guess old habits are hard to 
break, so|’llbe heard on the County Hunt- 
ers’ frequency for some time to come.” 

Special Honor Roll 
All Counties 

#409 H.F. Skip Skaptason, VE4SK 
12-9-82 

#410 Dick Scott, N7AKT 12-18-82 
#411 Leland A. DePue, KF5F 12-23-82 

P.O. Box 73, Rochelle Park, NJ 07662 
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NEWS OF CERTIFICATE AND AWARD COLLECTING 

John Alley, W9JR, All Counties #188, mo- 
biling in Pine Level, North Carolina in 

1981. His story was in June 1981 CQ. 

Awards Issued 
Skip Skaptason, VE4SK, added All 

Counties endorsed All 14, All S.S.B. to his 

fine collelction. 
Dick Scott, N7AKT, waited until he had 

them All and then requested USA-CA-500 
through All Counties endorsed All S.S.B., 

All 20, All Mobiles. 
Lee DePue, KF5F, also waited until he 

had them All and then applied for USA- 
CA-500 through All Counties endorsed 
Mixed. 

Bill Sempert, K8OHC, added USA- 
CA-2000 endorsed Mixed to his collec- 
tion. (Sorry that an error was made in the 
spelling of his name in Janaury CQ.) 

Takashi Tabata, JA3WBK, now has 
USA-CA-500 and 1000 endorsed All 28 
MHz. 

Ferdinand Bertel, DJ3BE, was issued 
USA-CA-500 endorsed All A-1. 

Mura Romeo, IS@RZW, applied for 
USA-CA-500 endorsed All S.S.B. 

USA-CA Honor Roll 
3000 2000 1000 

N7AKT 438 N7AKT 552 JA3WBK 755 
KF5F 439 K80OHC. 553 N7AKT 756 

KF5F 554 KFSF 757 

2500 
N7AKT 498 1500 500 
KF5F 499 N7AKT 619 DJ3BE 1794 

KF5F 620 IS@RZW =1795 
N7AKT 1796 
F5F 1797 

Awards 

Five Band WAP: As part of NZART activi- 
ties for World Communications Year 
1983, a Five Band WAP award will be 
available. 

Required: QSO 30 eligible Pacific 
countries (as count for Oceania for WAC) 
each on five different bands, making a 
total of 150. 

Action: Send list of log extracts (QSL’s 
not required to be held) to NZART Awards 
Manager, 152 Lytton Road, Gisborne, 

New Zealand, with $6.00. 

a monthly feature by 

A. EDWARD HOPPER, W2GT 

Reward: Wooden shield surmounted 
with NZART badge and appropriately in- 
scribed. Extra postage if airmail required 
overseas is $3.00. 

IARU Region Ill Operating Award: Offere-. 
to publicize Region Ill. 

1. The award is available to licensed 
amateurs and s.w.I.’s. 

2. Contacts made after 5 April 1982 
are eligible, but certificates will date from 
1 January 1983 as part of World Com- 
munications Year. 

3. QSL cards not required. Send certi- 
fied list of eligible contacts from log book. 

4. Cost is $1.00 surface, $2.00 for air- 
mail, for postage charges only. 

5. Basic award requires 7 countries; 

Silver Star endorsement requires 12 
countries; Gold Star endorsement re- 

quires 17 countries. 
6. Awards may be endorsed for any 

mode or band. 
7. Eligible countries: Japan, Australia, 

New Zealand, Korea, Philippines, Hong 
Kong, Thailand, Papua/New Guinea, Fiji, 
Singapore, India, Indonesia, Malaysia, 
Sri Lanka, Tonga, Western Samoa, Solo- 

mon Islands. 
8. Send applications to NZART Awards 

Manager, 152 Lytton Road, Gisborne, 
New Zealand. 

The introduction of Rainbow Trout to New 
Zealand Centennial Award: The Rainbow 
Trout (Salmo gairdner) was transported 
to New Zealand from the Sonoma River 
(California) and arrived in New Zealand in 
early April 1883. Since then this species 
has become well adapted to New Zea- 
land conditions and world famous as a 
sporting fish as well. 

During April 16-23, 1983, Taupo will be 
host to guests from all over the world to 
celebrate the event with processions, 
beer fest, fishing contest, golf, art fairs, 

country and western events, etc. 
NZART Branch 60 sponsors the Cen- 

tennial Award, which is an attractive col- 
or picture on card suitable for desk stand 
or wall mount. It is well worth the effort to 
get the award. The rules are as follows: 

1. Contacts with stations in the vicinity 
of Lake Taupo between and including the 
dates 13th April to 23rd April 1983. 

2. Same station on different day is a 
new contact. 

3. Same station on a different band or 
using a different mode on the same day is 
a new contact. 

4. Use of repeater(s) is allowed, but 
counts as one band. 

5. Have to say the name of the award 
during the contact. 

6. Basic award is 10 contacts; Gold 
Star for every 10 thereafter. 

Say You Saw ItInCQ 



to: Centennial Award, Box 910, Taupo, 

7. Overseas awards, 3 contacts. 

8. Enclosed $1 .00 with copy of log data A WRd GRUPO DE CW DO RIO DE JANEIRO - CWRI 

New Zealand. 
Branch 60 members will be active all 

bands, all modes during the period. 
The CWRJ Awards Program of the CW Group 

of Rio de Janeiro State: All awards are c.w. 
only. Information can be obtained from 
W5XW Associate Member #54, CWRJ 
U.S.A. Representative. CWRJ Team 
Members as of October 1982 are (PY1) 
AFA, AFG, AJK, ASI, BZF, BGI, BMF, 
BOA, BQQ, BUG, BUL, BVY, CBW, CC, 
CCX, CCY, DCG, DEA, DFF, DGB, DIN, 
DJY, DN, DPG, DUB, DUH, DWM, EBKk, 
EWN, FB, HQ, LG, MHQ, MKA, Ru, TCu, 
UET, URQ, VB, VEC, VKA, VLR, VMV, 
VOY, WDS, WO. 

Cc WRd — _— - aa 
GRUPO DE CW DO RIO DE JANEIRO ~ CWRJ 

EMBERS AWARD | 

sociadas ao CWRu. | 

Hees SAMPLE » AMOSTRA 

i ee eee : a a ea 

The CWRJ Worked Associate Members 

Award. 

Worked CWRJ Associate Members 
Award (WAMAW): C.w. only. Work 10 
CWRu associate members and/or CWRJ 
operator team members. Endorsements, 
2: first is 5 additional CWRJ associate 
members, second is same. 

Send log data, call/date, certified. Fee 
is 6 IRC’s. QSO’s valid after 1-1-82. Man- 
ager is PY1EWN, P.O. Box 621, 2400 Ni- 
teroi, RJ, Brazil. 

Note: CWRiJ Associate Membership is 
available to foreign amateurs with a pro- 
found interest in Brazilian CW Groups’ 
activities, awards, etc. S.a.s.e. to WSXW 
for details in English, PY1EWN in Portu- 

guese, DJ3WM in German. 

BRAZIL'S FRONTIERS, AWARD 

Este diploma € outorgado. a por haver 

contactado 5 estacgées de paiges que fazem frog 

teiras com o Brasil. 

MODE: CW 
Niterdi,. ¥ de 

SAMPLE - AMOSTRA 

“SCOORDINATOR AW. MANAGER 

CWRI 

RO Box 62! 

24000 - Niterdi-RJ- Brasil 

1 = = 

The CWRud Brazil’s Frontiers Award. 

Brazil's Frontiers Award (BFAW): C.w. 
only. Work 5 countries which have fron- 
tiers (borders) with Brazil: FY, PZ, 8R, YV, 
HK, OA, CP, ZP, LU, CX. Send certified 
log data, call/date. Fee is 6 IRC’s. QSO’s 
valid after 1-1-82. No endorsements. 

Say You Saw ItInCQ 

CWRU _YL FLOWERS AWARD De 

Este di iploma conferido a a 
por hav oor com a 19 gaa Ne 
dos” “inticaticos” de chamada dééstat 
rabalhadas,os nomes de_ floresena bap 
dos ’ jincluindo 5 estagdes yt 

[CW 
j * fe: Niterdi,__de Re. 

CWRU r= ey 
PO. Box 621 SAMPLE - AMOSTRA 

AW MANAGER | 24000- Niterdi -RU- Brasit COORDINATOR 

The CWRJ “YL” Flowers Award. 

Manager is PY1DFF, P.O. Box 1045, 
24000 Niteroi, Ru, Brazil. 

CWRJ “YL” Flowers Award (YLAW): 
C.w. only. With the first letter of the suffix 
of the call sign of stations worked in the 
10 meter (28 MHz) band spell the names 
of 5 flowers (English or Portuguese 
names). Stations worked must include 5 
YL operators. YL stations may be used to 
substitute letters in the names of flowers 
(as in poker: Wild Cards). YL contacts 
may be on any band. Contacts may be 
any country. Endorsements: none.* 

Send log data, certified, calls (listed in 
order to form names of flowers) YL info, 

date. Fee is 6 IRC’s. QSO’s valid after 
1-1-82. Manager is PY1DWM, P.O. Box 
24039, 20522 Rio de Janeiro, Brazil. 

CWR) 
CWRJ AWARD 

GRUPO DE CW DO RIO DE BANEIRG 
CW GROUP OF RIO 

Este DIPeOMA E RONG idee A 
ARO IS 

DE JANEIR' 

The Worked CWRJ Awards. 

Worked CWRJ Awards (WRJA): C.w. 
only. Applicants must have the basic 
CWRu Award plus five others from the 
CWRU Awards Program. Endorsements: 
none.* Send certified log data num- 
bers/names of awards. Fee is 6 IRC’s. 
Manager is PY1DFF, P.O. Box 1045, 
Niteroi, RJ, Brazil. 

Important Notes (GCR applies): 
1. All awards c.w. only, 2-way, or s.w.|. 

All bands mixed unless otherwise noted. 
2. Asingle CWRJ operator team mem- 

ber may be used for more than one CWRJ 
award, but only if worked on other bands, 
or on different date. 

3.CWRJ associate membership is 
available to foreign amateurs. 

4. *On initial application, any award 
will be endorsed ‘‘QRP’’ upon request 
and proof. 

5. Endorsement seals fee: none. Send 
s.a.s.e. and 1 IRC for surface mail. 

All Africa Award: To qualify for the All Af- 
rica Award, confirmation must be submit- 

ON THE ICOM IC-740 

VERSATILITY FOR THE 
SERIOUS ORERAION: 

The IC-740 has built-in dual 

VFO’s, 9 Memories and a 

host of selectivity features. 

Conley Radio Supply is offering 

the new ICOM-740 at $949. 

(Reg. List $1099) 

YOU SAVE $150 
TOTAL SAVINGS OF $200!! 

@ THE IC-R70 
GENERAL COVERAGE 

RECEIVER 

The Commercial Grade 

Communications Receiver that 

everyone has been asking for ... 

at a price you can afford! 

INTRODUCTORY CASH 
PRICE $649 

(List $749) 
(PRICE SUBJECT TO CHANGE.) 

If you are an avid Short Wave 
Listener then do yourself a favor, 

own an IC-R70! 

Send $1.00 for our closeout 

catalog or general catalog. 

CONLEY 
RADIO SUPPLY 

318 N. 16th Street 
Billings, Montana 59101 

(406) 259-9554 
10 Years Serving Amateur Radio 
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ted of one contact from each of 34 differ- 
ent call areas in Africa. Please note that 
all call areas must be on the continent of 
Africa. Islands round about Africa do not 
count for AAA. 

Contacts must include one contact 
from each of the 6 ZS areas (i.e., ZS1, 
ZS2, ZS3, ZS4, and ZS6) plus one contact 
each with Botswana A2, Lesotho 7P8, 
and Swaziland 3D6 (ZD5). These 9 con- 
tacts are necessary. The other 25 con- 
tacts may be with any of the areas later 
listed, one contact confirmed from each 
area. When the original areas have 
changed country prefixes, all the present 
prefixes that constitute the original area 
will count, as well as former country pre- 
fixes. All contacts must have been made 
after November 1945 with minimum re- 
ports of 338 or 33. 
A list indicating callsigns, mode of op- 

eration, date, and signal report must be 
submitted, accompanied by QSL cards 
confirming contacts. 

In the case of applications from mem- 
bers of societies that are member socie- 
ties of the International Amateur Radio 
Union, applications will be accepted if 
properly listed, duly checked, and certi- 
fied as being correct by the awards man- 
ager of the society concerned. The certif- 
icate is issued free of charge to members 
of the S.A.R.L. and a charge of R1,50 (10 
IRC’s) post-free to non-members is re- 
quired. 

List of call areas from which 25 con- 
tacts may be obtained to add to the 9 
compulsory contacts previously listed: 

Name of Country Prefix 

Algeria 7X2, 7x3 
Angola D2-3, CR6 
Benin ny 
Bophutatswana H5 
Burundi 9U5 
Cameroons TJ 
Central African Repub. TL8 
Chad TT8 
Congo Brazzaville TN8 
Congo Kinshasa 9Q5 
Dahomey Republic TY2 
Djibouti J2 
Fr. Somali FL8 
Egypt SU 
Equatorial Guinea EAO 
Eritrea ET2 
Ethiopia Ens 
Kenya 5Z4 
Liberia El 
Libya 5A 
Malawi 7Q7 
Mali TZ 
Mauretania STS: 
Mocambique cg 
Morocco (Ceuta Melia) CN8 
Niger Republic 5U7 
Rwanda 9X5 
Senegal 6W8 
Sierra Leone 9L1 
Somali Republic 601 & 602 
Sudan ST 
Tangier CN2 
French Morocco (Tangier) CN 
Gabon TR 
Gambia C5 (ZD3) 
Ghana 9G1 
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Republic of Guinea 
Rep. of Guinea Bissau J5, CR3 
lfni & Rio de Ora EAQ 
(Now part of Morocca CN8) 
Ivory Coast TU2 
Tanzania 5H3 
Togoland 5V4 
Transkei S8 
Tunisia 3V8 
Uganda 5X5 
Venda vg 
Volta Republic XT2 
zambia gJ2 
Zimbabwe (Rhodesia ZE) Z2 

Note: ZS2MI is on Marion Island and does 
not count for the AAA. Send all applica- 
tions to the Awards Manager, South Af- 
rican Radio League, P.O. Box 3911, Cape 
Town, 8000, Republic of South Africa. 

Top Band Certificate—160 Meter: 
1. To qualify for this certificate ZS sta- 

tions must submit proof of contact with at 
least 5 ZS divisions within the Republic of 
South Africa and one other contact from 
ZS3, 3D6, 7P8, or A2C, or 

2.ZS stations must submit proof of 
contact with 3 DX stations within 1600 ki- 
lometers (1000 miles) of the borders of 
the Republic of South Africa, or 

3. ZS stations must submit proof of one 
contact with a DX station beyond 1600 ki- 
lometers of the borders of the Republic of 
South Africa. A list of call signs, mode of 
operation, date, anda minimum signal re- 
port of 338 or 33 must be submitted with 
the QSL cards and posted to The Awards 
Manager, S.A.R.L., P.O. Box 3911, Cape 
Town, 8000, Republic of South Africa. 

4. DX stations within 1600 kilometers 
of the borders of the Republic of South Af- 
rica must contact 3 ZS divisions in the Re- 
public of South Africa to qualify for this 
award. 

5. DX stations beyond 1600 kilometers 
of the borders of the Republic of South Af- 
rica need to contact only a single Division 
of the Republic of South Africa. 

6.DX application lists without QSL 
cards from members of societies which 
are members of the IARU are acceptable 
if duly checked and certified by their 
awards managers. 

7. All contacts must be made after 1st 
January 1960 with minimum reports of 
338 or 33. 

8. The certificate is issued free of 
charge to members of the S.A.R.L., but 
non-members are required to pay a 
charge of R1,50 (10 IRCs). 

(Thanks to Koos, ZS1AW, for the data 
on these two awards.) 

The UN-DU Award of the Philippine ARS: 
Data was in CQ February 1981 and up- 
dated in October 1981. Here is data for 
U.S. applicants: Loren A. (Pete) Peterson, 
K6EDV, 845 Ramona Drive, Santa Rosa, 
CA 95404, has been appointed as authen- 
ticator for all U.S. hams applying for this 
award. All U.S. applicants should send 
their QSLs, Xerox copies, and alphabeti- 
cal list to KEEDV. After copies have been 
authenticated, QSL’s, copies, and list will 
be returned to the applicant who will then 

send copies and list only to P.A.R.A., 17th 
floor, Philcomcen Bldg., Ortigas Avenue, 
Pasig, Metro Manila, Philippines. This 
eliminates the chance of original QSL’s 
being lost. 

The Best Little DXpedition in Texas: If you 
were fortunate enough to work the spe- 
cial event station W5VD (very distinctive) 
between 1200Z March 12th and 1800Z 
March 13th when it was operated at the 
Chicken Ranch, you can get the special 
certificate and QSL. Apply to: W5VD, P.O. 
Box 3225, Bryan, Texas 77801. 

“The Chicken Ranch” 
* 

\{ March 12-13, 1983 

The Chicken Ranch Award. 

Notes 

As this is being written at the end of De- 
cember, may | thank all of you for your 
cards and letters. Please realize that it is 
absolutely impossible for me to answer 
them all, but you know my wishes for a 
great 1983 for all are with you. 

A sad blow was the loss of my friend 
and a very active County Hunter Howard 
Gifford, WA2WCW, who had been a great 
help to me for a long time. He will be 
greatly missed. His photo/story was in 
November 1979 CQ. 

Another reminder: As of 1 January 
1983, La Paz, Arizona, is a new county 
formed from the northern third of Yuma 
County. (Thanks to Mort, WB7VIZ, and 
John, K7SE, for this data.) Also as of 1 
January the All Counties Plaque will cost 
$40.00 (the cost to us went up 1 Novem- 
ber). As of 1 January 1983 three and four 
county lines will not be accepted for USA- 
CA. These are from parks and reserva- 
tions, etc., not wholly within a single 
county. To avoid confusion, give out one 
county within one state. 

A letter from N7DYS states that he 
would be happy to make skeds with any- 
one needing Camas County, Idaho. Write 
to: Mark W. Johnson, N7DYS, Box 251, 
Fairfield, Idaho 83327. 

A note from KC5ND offers skeds for 
anyone needing Rockwall County, Texas. 
Write to: Wayne Brandon, KC5ND, Rt. 1, 
Box 177-E, Rockwall, Texas 75087. 

73, Ed, W2GT 
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QUIPMENT 

P.O. Box 9, Dept.B, 
Oak Lawn, IL 60454 

0605 

ea 

HEAVY DUTY 
STANDOFF 
BRACKET 
$59.50 
UPS INCLUDED 

This bracket will securly support all the new large 
two meter antennas and many others to 12" 0.D. 

mast diameter. 

Bracket adjusts to all popular tower legs and 
clamps securly with 4 stainless clamps supplied. 

= All parts hot dipped galvanized 

CIRCLE 28 ON READER SERVICE CARD 

THE BEST PLAGE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX I111-Q © PLACENTIA, CA 92670 

(714) 632-7721 
Join Thousands of Readers Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 

$7.00 - 3rd Class © $12.50 - Ist Class 

$25.00 - Lifetime - 3rd Class Piggy 

CIRCLE 7 ON READER SERVICE CARD 

NUTS & VOLTS 
HAM GEAR 
‘COMPUTERS 
SOFTWARE 

‘SCANNERS * OPTICS 

PLANS ¢ SERVICES. 

<> Cappers Com Corp. <> 
POULTNEY, VT. 05764 

NEW 
802-287-4055 

WE LIKE TO WIND COILS—TRY US 

Doug DeMaw’s 
“WMlultipedance” Broadband Transformer 

Many other interesting coil kits inour NEW LIST 5C. You 
must send a stamped envelope to receive our coil kit list. 

Please send all reader inquiries directly. 

| “4-Ex © TOWERS 
16 Different Models - 18 ft. to 100 ft. 

Motor Driven or Crank Up Towers 

Write For Prices and Details. 

Antennas Unlimited® 312-545-1434 
PLO. Box 30142 Chicago, IL 60630 

CIRCLE 25 ON READER SERVICE CARD 

SATELLITE TV SYSTEMS 

“COMPARE OUR QUALITY, PRICES, 

AND SERVICE!” 

WE MANUFACTURE: 

Parabolic Dishes Motorization Systems 

Polar Mounts LNA Holders 

Demo Trailers Aluminum Horns 

WE STOCK: 
Drake Blonder Tongue 

Washburn KLM 
Auto Tech MFJ 
Amplica Gillaspie 
Avantek Scientific Atlanta 
Chaparral Alliance U-100 & HD-73 
Avcom 
odulators, Switches & Hardware, Cable & Connectors 

AUSTIN C. LEWIS LEWIS CONSTRUCTION CO. 

K4GGC_ P.O. BOX 100 

901-784-2191 HUMBOLDT, TN 38343 

“IN BUSINESS AT THIS LOCATION SINCE 1964” 

Call Or Write For Our Latest Brochure and Prices. 

CIRCLE 112 ON READER SERVICE CARD 

STAR VIEW MODEL 12K 

° Complete System 

° Easy to Install 

° Reasonably Priced 

® UPS Shippable 
Weight 125 Pounds 

e More than 100 
Channels Accessible 

THE STAR VIEW 12K SYSTEM KIT CONTAINS: 
°12 Foot Antenna 
e Azimuth Elevation Mount 
° 24 Channel Receiver 
©120° Low Noise Amplifier $ 2 59 5 00 

Feed Horn a 

e Cables & Connectors 
® No Modular Included 
(May be ordered separately for $79.95) 

Available through your local Craig Star View dealer © Call or write for information © 
Dealership inquiries welcome °@ Price subject to change without notice. ; 

H&R COMMU NICATIONS, ING. Subsidiary of Craig Corp. 

Route 3, Box 103G Call 800-643-0102 

Pocahontas, Arkansas 72455 or 501-647-2291 

CIRCLE 85 ON READER SERVICE CARD 

$129°° STAND ALONE VIDEO TERMINAL 
GETS YOU STARTED IN RTTY. 

A 
ASCII fF, COMPOSITE 
> —___> 

BAUDOT VIDEO 

SCT-100 FEATURES: 

e Serial ASCII/BAUDOT with multiple baud rates 

e 64 x 16 line format with 128 characters 

e Full cursor control with scrolling 

e On board power supply 

e Microprocessor controlled 

e $229°° assembled and tested, °189°° full kit, 

$429°° partial kit 

Call or write today. MC/VISA accepted. 

CIRCLE 84 ON READER SERVICE CARD 

P.0. Box 2952 / Garland, TX. 75041 
214 - 840-2072 
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These rugged crankup 

towers now available from 

Texas Towers! All models 

available On Sale for 

ANTENNA/TOWER 
SALE! 

tremendous savings to you! PRO-SEARCH COMPUTERIZED UNARCO-ROHN este 
To save on freight costs, ANTENNA SYSTEM CONTROL \ Self Supporting all towers are shipped 

THE MOST ADVANCED ANTENNA CONTROL directly from the Tri-Ex 
SYSTEM AVAILABLE— 
Computerized—Talks—Scans Towers pera factory to you! 
Programmable—Auto Brakes Check these features: 
Order Your Pro-Search Today! On Sale! ® All steel construction 

AVAILABLE FOR EXISTING CDE OR TELEX : 
ROTORS OR WITH NEW TELEX HAM 4 OR = E : ® Hot dip galvanized after 
TAILTWISTER MOTOR UNITS! TELEX. hy-gain Freight Prepaid fabrication 
Pro-Search Talking Controller List $551.91 - Now Only $489! These rugged beautles are belng offered at Big Dis- é e | 5 

Pro-Search Non Talking Controller List $415.91 - Only $369! sciinta’ aad sara ara thippivatherh trelp ut Oeapaldl 7 Complete with base and 
Pro-Search Talking Controller With Telex Ham 4 Motor $599! Look over the specifications and pick the unit most rotor plate 
Pro-Search Non Talking Controller W/Ham 4 Motor Only $479! sulted for your needs, then - Call us to place your order ® Totally self-supporting— 
Pro-Search Talking Controller With T2X Motor - Only $649! 
Pro-Search Non Talking Controller W/T2X Motor - Only $529! 

POLAR RESEARCH LI’L SLIPPER 
© Mount and Rotate Additional Antennas at any Elevation On Your Existing 

with Mastercard/Visa or write and Include your check 
for quick shipment - Freight Prepaid! no guys needed 

d Sale 
And — Save even more — Include antenna and rotor of Model Height Load Price 

Tower! se your cholce with the order and we will ship them along W-36 36 ft. 9sq. ft. $ 499 

© Use with H Frame to Stack & Rotate VHF/UHF Antennas On Your = freight prepald also! How's that for good old fashioned 50 mph 
Existing Tower! savings? W-51 51 ft. 9sq. ft. $ 799 

© Add a Second Tribander and up to Four VHF Antennas On Your Existing 50 mph 
Tower—Great for Contesting! LM-354 = 54 ft. i te $1449 

¢ Will Safely Support and Rotate full 360 degrees up to 11 sq ft and 200 Ib. % { mp! 
Antenna ect u P a HBX40 | 40 ft i a LM-470D 70ft. 16 sq. ft., $2499 

© Complete with Rotor/Control and all Mounting Hardware HBA48 | 48 ft } (Motorized) 60 mph 
HBX56 | 56 ft Masts—Thrust Bearings—Other 
HDBX40) 40 ft 

© Fits all Towers—Guyed—Free Standing—Crankup A RAS Sal 
ccessories vailable at Sale Suggested List Price $695—Introductory Special $599! 

ORDER YOURS TODAY—IN STOCK FOR IMMEDIATE SHIPMENT! 

RG-213U 297m szre/r000% [BUTTERNUT HYGAIN/TELEX CRANKUPS 
Up to 400 ft via UPS HF6V 80-10 mtr Vertical... 0.2.2 ..00 0000. 
p RMK-II Roof Mount Kit w/radials . ON SALE! FREIGHT PAID! SPECIAL PRICES! SAVESS! 

STR-II Stub Tuned Radial Kit... . 
rant entOn eat eT Ri Model Height Up Down Wind Load List Sale 

2MCV-5 2-mtr Base Vertical... HEE Ss STAUE US UL OAH te 
Tanincil i | HG-52SS 52.0 ft 20.5ft 9.0sqft $1095 $949 © Our RG-213/U uses virgin materials. Free Shipping in Continental U.S. on HF6V Antennas!! HG-S4HD 54.0ft 21.0ft 16 sqft $1818 $1499 

¢ Guaranteed Highest Quality! CUSHCRAFT HG-70HD 70.0 ft 23.0ft 16 sqft $2850 $2399 
RG-8X $.19/ft $179/1000 ft | A3 3-61 Tribander. . .§179]A4 4-el Tribander...g22g| HG-33MT2_33.0ft_11.5ft 8.5sqft_ $898 $779 
=a R3 20/15/10mtr Vert$229| A743/A744 40mtr Kit. $69 
© RGX—95% Bare Copper Shield © Low Loss 10-3CD . $76]10-4CD . $89]15-3CD . $99]15-4CD $109 
© Non-contaminating Vinyl Jacket Foam Dielectric] 20-3C0 $179}20-4CD $239}40-2CD $279/AVS... .. $99 

ASO-5 .. $65)A50-6 . . $89/A147-4 . $251A147-11.$39 

Coaxial Cable Loss Characteristics DB/100 ft 2148 . . .$69)/214FB . . $69/3219... $791220B . . $75 
228FB . $189/416TB . . $59/424B .. . $631617B .. $179 

UNR-ROHN GUYED TOWERS 
10 ft Sections 206 $32.50 256 $41.50 45G $93.50 

Foldover Ant Load* 
Towers © RG-213/U—95% Bare Copper Shield 

© Mil-Spec Non-contaminating Jacket for longer 
life than RG8 cables. 

FK4544 

FK4554 
FK4564 

25G Foldover Double Guy Kit... .. 

ALPHA DELTA COMMUNICATIONS Aes Foldaver Double Guy Kit ____§ 
Transi-Trap ™ Surge Protectors—In Stock Now! Above antenna loads for 70 MPH winds 
Model LT 200W UHF Type. .$19 and Guys at Hinge & Apex. 
Model HT 2KW UHF Type. .$29 All Foldover Towers Shipped Freight Pre-Paid! 
Model LT/N 200W N Type. .$39 Foldover prices 10% higher west of Rockies. 
Model HT/N 2KW N Type. .$44 All Rohn 25G & 45G Accessories in stock - Call! 
Model R-T 200W Deluxe. . .$29 TOWER/GUY HARDWARE 
Model HV 2KW Deluxe... . $32 

6” Alum 3/16 "EHS Guywire (3990 Ib rating).......... $.12/ft 
1b” Hellax : ; : : HY-GAIN KLM 1/4 "EHS Guywire (6000 Ib rating)........... $.15/ft 

; ; j ‘ V2S 2-mtr Base Vertical.........0....0000. $39 - ibandBeam........... 5/32" 7 x 7 Aircraft Cable (2700 Ib rating)... . 
i 3/16 "CCM Cable Clamp (3/16 ” or 5/32” Cable). . .$. 

RG-213/U 
RG8X 
RG-58/U Many other Cushcraft models in Stock—CALL! 

Pa eee $379 | 3.8-1 80-mtr Rotatable Dipole................. 1/4"CCM Cable Clamp (1/4 " Cable) 
Lowest Loss | TH3MK3S 3-el Triband Beam............. $219 | 7.2-1 40-mtr Rotatable Dipole................. 1/4 "TH Thimble (fits allsizes)........... 

; for VHF/UHF! |TH3JRS 3-el Triband Beam............... $159 | 7.2-22-el40-mtrBeam.....0. 2... Aan Or Ae ae eenlat 
WPA Winalacdlanbel’. |” ewes veg | MH2MK3S 2-el Triband|Beam’..<. ... 2c. .s0 $139 | 7.2-33-e140-mtrBeam...................... 4 "Eye & Jaw Turnbuckle).......... 

LOPE SO hrntee Heli Tw. 227 ge cOMt Vuy-Quan 2-01 Tiband Quad 2222 279 | 7.2-4A4-el40-mirBeam. 1/2"EE (1/2 Eye & Eye Turmbuckle)... 
4" LDF5-50 Andrew Heliax ™ 33.99/11 -el 40-mtrBeam................ $199 | 6el-20mtr Big Stick MonobandBeam............ $599 | 1/2 "EJ (1/2" Eye & Jaw Turnbuckle).......... 
ap COnTInCIOTSIGEIG te, eee : | -mtrBeam.............0.. $299 | Gel-15mtr Big Stick MonobandBeam............ $389 | 3/16” Preformed Guy Grip Sean Cer nary Fe 
-. A] ]£_ | 155 BAS 5-1 15-mtr Beam... 0.002000. $179 | 6el-10mtr Big Stick Monoband Beam............ $229 | 1/4” Preformed GuyGrip.................... 

™ = EMBOAM << ge secs oct ns $119 | 10-30-7LP Log Periodic Broad Band Beam........ $599 | 6” Diam - 4 ftLong Earth Screw Anchor........ 
MT UC LARC OR cies nic [UDR CIDE, $229 | 144-148-13LBA 13-el 2-mtr Beam.............. 500D Guy Insulator (5/32 "or 3/16"Cable)....... $.95 
%.” Alum $19 -el 20-mtrBeam...............- $139 -150- -el 2- iteAntenna........ 502 Guy Insulator (1/4” Cable)............... 
Ye" Heliax TM $22 $22 153BAS 3-el 15-mtrBeam................. $79 -470- iteAntenna.......... 5/8” Diam - 8 ft Copper Clad Ground Rod.......... 
7%," Heliax ™ $49 $49 103BAS 3-el 10-mtrBeam................. $59 -16LB 432 MHz Long Boom Antenna......... Z 

DB1015BAS 3-el10/15mtrBeam.......... $159 PHILLYSTRAN GUY CABLE 
AMPHENOL CONNECTORS -el6-mtrBeam.................... $55 HPTG2100 Guy Cable (2100 Ib rating)......... $.29/ft 
Silver PL259....$1.25 Nickle PL259....$.90 |66BS6-el6-mtrBeam................... $109 , HPTG4000 Guy Cable (4000 Ib rating)......... $.43/ft UG21B N Male. $2.95 UG23D N Female $2.95 |18HTS 80-10 mtr Hy-Tower Vertical. $339 Bing Span - 11 ft | HPTG6700 Guy Cable (6700 Ib rating)... $.59/ft 
———___—]¢-160 160-mtr coil kit for 18HTS... $39 eal 54 in. long | 9901LD Cable End (for 2100/4000 cable). ...... $4.95 
ANTENNA WIRE & ACCESSORIES 214 14-61 2-mtrBeam........... 00... $35 T2O0W PEP. tet. | 290240 Cable End (for 6700 cable)............ $5.45 
12 Ga. Copperweld.$.12/tt 14 Ga. Copperweld.$.10/tt] 2BD0 80/40 mtr Trap Dipole............... $49 510-15-20 mira | Socketfast Potting Compound (does 6-8 ends)... 
14 Ga. Stranded. ..$.10/ft 18 Ga. Copperweld %mi$30| SBDQ 80-10 mtr Trap Dipole............... 
450 Ohm H.D. Line.$.16/ft H.D. End Insulators. .$2/eal BN86 80-10 mtr KW Balun W/Coax Seal... ... $19 ROTORS & CABLES GALVANIZED STEEL MASTS 
Van Gorden 1:1 Balun $11 . P Heavy Duty Steel Masts 2 in OD - Galvanized Finish Van iconianicentenineulaten _$6 |MACO (WILSON) ANTENNAS Alliance HD73 (10.7 sq ftrating)..... Ue aetesente aus $99 
———————— 1 SV 93'3:el TribandiBeams..0.¢.cate. $199 | Alliance U100 (for small beams &elevation)........ $49 | 12 in Wall 
HUSTLER SY-36 6-el Triband Beam................ $269 | Telex HAM 4 (15 sqftrating)...... $199 | 18 in Wall 4BTV 40-10 mtr Vert. .$79 SBTV 80-10 mtr Vert. .$99 Telex Tailtwister (20 sq ftrating)............... $249 | 25 in Wall G6-144B 2-mtr Base. $79 G7-144 2-mtr Base. .$109 | MOSLEY Telex HDR300 Heavy Duty (25 sq ftrating)........ $439 

Standard 8 cord cable $.19/ft_ | SOUTH RIVER ROOF TRIPODS Mobile Resonators [10m _[ 15m | 20m[ 40m [75m | CL-333-elTribandBeam................. $229 : 
(vinyl jacket 2-#18 & 6-#22 ga) |HOT-3 3 ft Tripod....$19 HDT-5 5 ft Tripod. . . $29 400W Standard [$10 | $10 TA-33 3-el Triband Beam.................$199 

2KW Super $14 | $15 | $19| $24 _| $33 | TA-33JR3-elTribandBeam............... $149 Heavy Duty 8 Cond cable $.36/ft | HOT-10 10 ft Tripod. .$49  HDT-15 15 ft Tripod. . $69 
Sumper Mounts - Springs - Folding Masts in Stock! | S-402 2-el 40-mtr Beam................. $279 (vinyl jacket 2-#16 & 6-#18 ga) | Heavy Duty Tripods include mtg hdw-UPS Shippable 

TEXAS TOWERS 
DIV. OF TEXAS RF DISTRIBUTORS INC. 

1108 Summit Ave., Suite 4 / Plano, Texas 75074 
ALL PRICES AND SPECIFICATIONS Mon..-Fri.: 8:30 a.m. -5:30 p.m. Sat. 9 a.m.-1 p.m. 
SUBJECT TO CHANGE WITHOUT NOTICE TELEPHONE: (214) 422-7306 CIRCLE 124 ON READER SERVICE CARD 



AMPLIFIER SALE! 
B1016 2 Meter Dual Purpose $249 
H.T. 1-2W In - 35-90W Out 
or Transceiver 10W In - 160W Out 

POWER SUPPLIES 
Heavy Duty - High Quality - Rugged - Reliable 

@ Input Voltage: 105-125 VAC Output: 13.8VDC + .05V 
@ Fully Electronically Regulated—5SmV Maximum Ripple 
® Current Limiting & Crowbar Protection Circuits 
® M-Series With Meter—A-Series Without Meter 

$T144..P Handie Talkie 

ON SALE! 

Model Band Pre- Input Output DC Sale 
amp wr Price 

B23 2M No 2w 30W 5A $ 79 
B108 2M Yes 10W 80W 10A_ $159 
B1016 2M Yes 10W 160W 20A_= $249 
B3016 2M Yes 30W 160W 17A_ $199 
C22 220 No 2w 20W 5A $ 79 
C106 220 Yes 10W 60W 10A_ $179 
C1012 220 Yes 10W 120W 20A_= $259 
D24 440 No 2w 40W 8A $179, 
D1010N 440 No 10W 100W 20A_= $289 

RC-1 Remote Control for Mirage Amplifiers....... $24 
MP-1 and MP-2 Peak-Reading Wattmeter......... $99 

TRIO-KENWOOD 
TR7950 

Py Si oe 

SALE PRICE 

TR-7A Transceiver On Sale $1449! 
Accessories In Stock - Call! 

L7 HF Amplifier Only $969 (Less Tubes) 
Eimac 3-500Z Tubes $199/pair 

CT2100 
KB2100 
$859! 

CWR6700 Receive Only Telereader....... $439 
DS2050KSR RTTY System with Keyboard. . .569 
DS3100ASR Deluxe RTTY Terminal....... 1799 
DS3100ASR with MS03100 Message Unit.2132 
RS2100 1” Scopew/Loop Supply......... 289 
$T5000 RTTY Demodulator.............. 219 
ST6000 Deluxe Demodulator/Keyer....... 649 
BMC12AU 12” Green Screen Monitor... .. . 111 
BMC12EU 12” Hi-Resolution Monitor. ..... 169 

MM-2 MorseMatic® $150 
CK-2 Contest Keyer. .125 
BT-1 Morse Trainer. . .72. 
MBA-RO Reader... .269 
Isopole® 144....... 39 
WB-1 Moscow Muf®. 115 

MODEL RS-50A 

Pe 

SALE PRICE 

Ca 

Only $285 

® 142-149.995 MHz 
@ 24 Hour Clock 
@ 3.5W/1W/.1W Output 
® Liquid Crystal Display 

IN STOCK FOR 
IMMEDIATE DELIVERY 

OTHER SANTEC ITEMS 
ST-440uP 440MHZH.T.. 0.2.2... eee eee $299 
SM-3SpeakerMic....................e eae 33 
ST-LC Leather Case....................0005 29 
ST-6BC Base Charger...................... 29 

Regular $89.95 

SALE $75! 

HL-32V 2 Meters, 2W In - 30W Out 

OTHER TOKYO HY-POWER ITEMS 
HL-82V 2 Mtr, 2-12W In - 35-85WOut........ $139 
HL-160V 2 Mtr, 1-15W In -160W Out.......... 299 
HL-20U 440 MHz 1-3W In - 20W Out........... 99 
HL-90U 440 MHz 10W In - 80W Out w/Preamp. .339 
HC-150 HF Ant Tuner w/Wattmeter............ 89 
HC-2000 Deluxe 2KW HF Antenna Tuner...... 299 

2M 2W In - 30W Out 

SALE PRICE 

TEN-TEC SUPER SALE! 

New Corsair $999! Omni-c c Argosy $499! 

ALL ACCESSORIES IN STOCK—CALL! 

MM-2 w/Mem. Exp.$189 
KT-2 Keyer/Trainer. .99 
BT-1P w/Nicad..... 109 
AC-112 VDC PS..... 14 
Isopole® 144 Jr...... 29 
WB-1C for Xevrs.. . .135 

720A © 730 © 740 © HF Transceivers ¢ IN STOCK—CALL! 
1C251A $579 © 1C451A $779 © IC290H $489 © IC2AT $229 

V360 

v180 
V350 

202B Noise Bridge.............. 
250 2KW Dummyw/Oil........... 

TS-130SE © TS-430 © TS-830 © TS-930 ¢ INSTOCKCALL |260300W DryLoad.............. 
TR-2500 © TR-9130 © ACCESSORIES IN STOCK—CALL! 

CIRCLE 2 ON READER SERVICE CARD 

262 2KW DryLoad............... 
422 Keyer w/Paddle............. 
482 4 Nea Keyehins o.ccc eas 

A1000 160-15 Mtr. KW W/AC Supply......... sisoleeeiee 
V76 6 Mtr. 8-15WIn-120W Outw/AC Supply. . .499 | 496 Keyboard.................. 

6 Mtr. 5-10W In- 450W Outw/AC Supply. . 1189 }525B RF Processor.............. 

V70 2 Mtr. 10-15W In - SOW Outw/AC Supply. . .499 |624 Phone Patch................ 
71 2Mtr. 1-3Win-90W Out w/AC Supply... .. .519 AA viene ees 

2Mtr. 5-15W In -200W Outw/AC Supply. . .599 Q41C Tuner w/Meter............ 

2Mtr. 10-20W In - 400W Out w/AC Supply . 1189 | 9498 Deluxe Tuner 
Fan Kits and Rack Adapters Also Available—CALL! 

beeen 299 | INTERFACE Reg. $189.95 SALE $169.00! 

fo ee 59 | OTHER KANTRONICS ITEMS 

989 Deluxe 2KW Tuner........... ee 289 | VIC-20 Hamsoft......49 TRS-80C Hamsoft. ... 

The InterFace 
AITO 98 Terme Ont 

AR 

25 makantronics 

249 |THE Woe 

Mini-Reader....... $239 Varifilter........... 
79 | Mini-Terminal ...... 259 Field Day2..... ; 

429 | Apple Hamsoft....... 29 Atari Hamsoft.. . 



The exterior view of the Z-Box with the protective lid open. 
Adapters and interpolation chart are in the lid. 

Hmmm! It might just work on 160. W5JJ comes up 
with a nostalgic piece of test gear used in tuning up 
some really big antennas. 

TNA WON D £2 PUL Ze BOS 
wus after the end of WW II | went to 
work for the CAA (now called the FAA) as 
a Radio Engineer. lt was there that a quite 
remarkable piece of test equipment 
came to my admiring notice. | had been 
an operator at an entertainment broad- 
casting station before the war, and such 

test gear had never been encountered. At 
BC stations, measurements of antenna 
reactance, radiation resistance, etc., nor- 
mally were made only at certification 
tests. At a CAA four-course, five-tower 
Low Frequency Range routine checks 
necessitated precise tuning and exact 
impedance matching at the interface be- 
tween transmission lines and each tow- 
er’s base tuning network. That was where 
the Z-Box had its moment of glory! 

Just what was a Z-Box? (Note the past 
tense; few still exist.) It was a substitution 
and comparison device capable of com- 
paring both resistance and reactance 
and capable of indicating whether reac- 
tance was inductive or capacitive. It did 
this over a frequency range of 200,000 
Hertz to 400,000 Hertz, thereby lapping 
over from the higher end of the low fre- 

*5824 N.W. 58th St., Warr Acres, OK 
73122 
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BY CARL C. DRUMELLER*, W5JJ 

quency band into the lower end of the me- 
dium frequency band. Its type of con- 
struction did not lend itself to use within 
the h.f. band, thereby making it of little 
use to radio amateurs. Re-engineering it 
to function on higher frequencies would 
have been a formidable task. Witness the 
several similar devices available, noting 

the crude construction and inaccurate 
measurements! 

Some years ago a friend brought me a 
Z-Box, a treasured gift indeed. Doubly so 
when | inspected it and found it to be ser- 
ial number 1. Although a bit ‘‘war weary,”’ 
it appeared to be in usable condition ex- 
cept for a burnt-out thermocouple in the 
r.f. galvanometer. That was no surprise, 
for it took only one incautious move of a 
coupling control or tuning control to zapa 
thermocouple! There was a 1/8 amp fuse 
that was supposed to protect the meter, 
but it seldom blew quickly enough to save 
the delicate thermocouple. 

The basic circuit of the Z-Box was sim- 
ple indeed, as figs. 1(A) and 1(B) show. 
The actual schematic wiring diagram 
was a bit more complex (see fig. 2). 

The parts shown in fig. 2 were mounted 
ina stout aluminum enclosure measuring 
10”x 10" x 18”. The total weight was 29 
pounds, not an impressive weight, but 
one that seemed much more by the time 
you'd carried it to all five tower tuning 
houses! 

An interior view of the Z-Box. The r.f. coupler is on the right, tap- 
ped resistors on the left, with variable capacitor and selector 

switches in between. 

(A) STANDARD OR“ KNOWN” CONFIGURATION 

(B) CONFIGURATION FOR ASCERTAINING NATURE 
OF AN “UNKNOWN” LOAD 

Fig. 1- The CA-1280 Impedance Measur- 
ing Unit (Z-Box) manufactured by Pioneer 
Electric and Research Corporation. (A) is 
the standard or known configuration, and 
(B) is the configuration for determining 

the nature of an unknown load. 

Say You Saw It In CQ 
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Note that the adjustable resistances, 
the meter, and the variable capacitor 
each can be isolated for use independent 
of the Z-Box. 

Here’s one way that the Z-Box was 
used. In tuning, say, a corner tower of a 
Low Frequency Range, one would feed 
steady low-power r.f. into the input termi- 
nals. At first, the variable coupling be- 
tween the electrostatic-shielded primary 
coil would be set near minimum; that is, 
the primary would be removed vertically 
from in between the two halves of the 
secondary. Then the resistances (note 
that they do not constitute a true decade 
as there are two sets of Tens and no Hun- 
dreds) are set to the value of the transmis- 
sion line (perhaps 70 ohms) and the 
Known-Unknown switch placed in the 
Known position. With the High-Low switch 
in the appropriate spot, remembering 
that High relates to wavelength and not 
frequency, the variable capacitor was ro- 
tated to achieve resonance as indicated 
by maximum current in the galvanome- 
ter. A suitable maximum can be regulat- 
ed by adjusting the coupling between 
primary and secondary; these coils were 
bank-wound to keep the size reasonable 
at such low frequencies. 

As the second stage, the input to the 
tower’s tuning mesh was attached to the 
Unknown load terminals. It would be sim- 
pie if one could say that next the tuner’s 
frequency and coupling adjustment were 
manipulated until the tower reflected into 
the Z-Box precisely the same load as the 
resistances. Perhaps that might be possi- 
ble, but only if one had unlimited time and 
patience. 

The ‘‘smart’’ way to approach the de- 
sired load was to reset resonance by the 
variable capacitor and note whether this 

Say You Saw ItInCQ 

1000 pF 

Small inductor for off-setting ve 
distributed capacitance i 

10s UNKNOWN 

About 50pF screwdriver adjustment 

Fig. 2— The schematic diagram for the CA-1280 Impedance Measuring Unit, or Z-Box. 

move resulted in more or less capaci- 
tance being needed. That told you wheth- 
er the tower’s load was reactive and in 
what manner (capacitive or inductive). 
Then one switched in the reference resis- 
tance and set it to produce the same me- 
ter deflection as the tower’s load. This in- 
dicated whether the coupling was too 
tight or too loose. With such information, 
one could make the needed corrections, 
usually in small steps and with many 
switches between Known and Unknown. 
Once | saw aman win a $5.00 bet by tun- 
ing a tower with only three moves, but 
that was a rare exception! Usually it re- 
quired quite a number of moves before 

the capacitor dial setting and the galvan- 
ometer needle deflection remained un- 
changed as one went between Known and 
Unknown. 

Now for a look into the interior of the 
Z-Box. For one who appreciates good 
workmanship, this is undiluted pleasure! 
It's truly beautiful—beautiful, that is, for 
one who formed his ideas and ideals of 
radio construction in the days before en- 
gineers started worrying too much about 
circuit losses. The wiring is square-cor- 
nered, linking components that look rug- 
ged enough to withstand the shock of the 
firing of a salvo from a battery of 18 inch 
guns if the box were on a battleship! It 
strongly reflects the standard of con- 
struction espoused by General Radio in 
its heyday of manufacture of both compo- 
nents and completed equipment. Those 
who knew and used such equipment re- 
gard themas the true classics of radio ap- 
paratus. 

The resistors were wire-wound, but of 
a type of winding that was termed ‘‘non- 
inductive.’’ That was more or less true for 
the low frequency at which the Z-Box was 
used. Such resistors, however, would be 
too inductive for use in the amateur h.f. 
band. 

Note the small inductor used at the Un- 
known load input. This served to cancel 
the distributed capacitance of the inter- 
nal wiring. 

The relatively small variable capacitor 
was factory adjusted to balance the two 
halves of the secondary of the r.f. trans- 
former. 

It is not Known what engineering gen- 
ius initially came up with the idea behind 
the design of the Z-Box, but a whole gen- 
eration of engineers and technicians 
owes that person a sincere vote of appre- 
ciation for having provided the means of 
a simple solution to a vexatious problem! 

REE battery replacement! 
-new...mobile or desk top 
_ 24 hour calendar clock 

© ust. $4500 seis 
sone a On your desk, rig or dashboard... 

the MINI LCD gives you the Quartz Crystal accuracy you require. Bright LCD display 
features 9” high, bold, easy to read digits. Your Mobile MINI mounts to most surfaces. 
Just attach adhesive backed magnet where desired, then place your MINI on top—it's 
secure and removable! Your MINI will display 24 hour time or time and date (12 hour 
model available). Brushed aluminum base comes in two colors: silver (shown) or black. 
Desk Top MINI is 196” x 136”. Your MINI is unconditionally guaranteed for one full year, plus, 
batteries will be replaced FREE for as long as you own MINI! Made in the U.S.A., you’re 
assured of quality and service. YES—satisfaction guaranteed or return MINI for a full 
refund. Send for your MINI today! 

MAIL TO: KS&L, Dept. H, 4514-76th St. SW, Mukilteo, WA 98275 (WA residents add 6.7% tax) 
YES, send me MINI. I've checked the boxes below and enclosed $15.00 plus $2.50 postage 

and handling for each MINI. Don’t forget my FREE battery replacement certificate! 
QMOBILEC DESKTOP ()SILVERO BLACK 0 24HRO12HR 

Name 

(CHECK OO MONEY ORDER 

Call 
St. Address 

City Zip. 
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For more than 40 years we 

have been serving the amateur 

i738 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 

labor warranties on selected pieces. 

And, remember... 

AEA BUTTERNUT MFJ 
AMECO CUBIC MIRAGE 
ARRL CUSHCRAFT NYE 
ASTRON DENTRON PALOMAR 
ANTENNA DIAWA RADIO 

SPECIALISTS DRAKE CALLBOOK 
B&W HUSTLER ROHN 
BENCHER ICOM TELEX-HYGAIN 
BENJAMIN JANEL TEN-TEC 

MICHAEL KANTRONICS TRIO-KENWOOD 
KLM YAESU 

CIRCLE 52 ON READER SERVICE CARD 

The only thing we cant 
disguise is the professional 
quality of E53} amateur 

antennas. 

decal 
FREE ¢ for fun! 

jus ’ ad 
Name 

Your Ham DOLLAR GOES 

FURTHER AT... 

“America’s Most Reliable Amateur Radio Dealer’’ 

SELL-TRADE 
New & Reconditioned 

Call or Write Us Today For a Quote! 

You'll Find Us to be Courteous, Knowledgeable 

and Honest 

— Phone — 

605-886-7314 

P.O. Box 73 
208 East Kemp 

Watertown, SD 57201 

PROJECT PACKS* 
DIRECT from ENGLAND 

2 Meter Converter R&EW 10/81 
Low noise 144-146 to 28-30 MHz 
MOSFET Converter 

2 Meter Pre-Amp. R&EW 4/82 
Gain 22 db, BW 6 MHz, NF > 1.5 db, 
ZZ, 50 0 

2 Meter GaAs Pre-Amp. (Mast Head 
Mount w RIT relay) R&EW 10/82 
Gain 17 db, BW 6 MHz, NF > 1.0 db 
Z/Z, 502 

UHF (70 CM) Converter R & EW 

Low noise 432-434 to 28-30 MHz 
MOSFET Converter 

UHF (70 CM) Pre-Amp. R&EW 3/82 
Gain 13 db, BW 20 MHz, NF > 2 db, 
Z/Z, 50 Q 

23 CM Converter R& EW 3/82 
Low Noise 1240-1325 MHz to 2 or 10 
Meter Converter 

Air Band Receiver R& EW 9-10/82 

108-136 MHz, 720 Channel Synthesized 
VHF AM Receiver 

11/81 

Address FET Dip Oscillator Rad Com 11/81 

City State Zip 
1.6 - 215 MHz (includes tone dip 
feature) 

J specialists co. "Sree of vey" 
a member of The Allen Group Inc. 
12435 Euclid Avenue, Cleveland, Ohio 44106 
Export: 55 N. Main St., Freeport N.Y. 11520 
Canada: A. C. Simmonds & Sons, Ltd. 

andl een 

CIRCLE 18 ON READER SERVICE CARD 

“US Distributor for RADIO & ELECTRONIC WORLD 

SEE THEM AT DAYTON 
Catalog 50 cents 

Box 411C, Greenville, NH 03048 
(603) 878-1033 

CIRCLE 83 ON READER SERVICE CARD 



AFCG6BG Goes QRT 

tiie 

Major General Robert F. McCarthy (left), commander of the Air Force Communica- 
tions Command, presents Senator Barry M. Goldwater, K7UGA, a Military Affiliate 

Radio System (MARS) message of appreciation from Secretary of the Air Force Verne 

Orr, WA6IOG. Tom Moore, W7FCQ, longtime volunteer manager of the station, stands 

between General McCarthy and Senator Goldwater. (U.S. Air Force photo by Major 

Carl F. Freeman, WA4AQW) 
GEM-QUAD FIBRE-GLASS 

ANTENNA FOR 10. 15, and 20 METERS | 

as fe AFCC, Scott AFB, Ill.: A radio sta- 
tion that was a ‘‘link with home”’ for Viet- 
nam-era service people and their families 
has ceased operation. The Military Affili- 
ate Radio System (MARS) station at the 
Town of Paradise Valley, Arizona, home 
of Sen. Barry M. Goldwater, K7UGA, 
went off the air on January 15. The sena- 
tor has been involved in amateur radio 
activities as well as the MARS program 
for many years. 

In operation since the 1960s, Senator 

Goldwater’s MARS station, AFC6BG, 
served as a phone-patch relay point for 
many service people in Southeast Asia 
who talked to family and friends in the 
U.S. With the reduction of phone-patch 
traffic in the 1970s, the station became a 
radio teletype ‘‘gateway”’ station for the 
Pacific. 

“| think all Americans can contribute 
to their country in some way,”’ stated the 
Senator when questioned about the ori- 
gin of his MARS mission involvement. 
“You don’t have to have a uniform on. 
You just have to have the desire to help.” 

Secretary of the Air Force Verne Orr, 

WA6IOG, sent the Senator a MARS Mes- 
sage citing the service provided by the 

station. ‘‘Operated exclusively by your 

dedicated volunteers, and at consider- 

able personal expense to you, AFC6BG 
has provided the Department of Defense 

and the nation, in times of emergency, a 
service unparalleled in military communi- 
cations. We all owe you and your people a 
tremendous debt of gratitude that can 
never be adequately repaid,’ stated part 
of Secretary Orr's message. 

Among those attending closing cere- 
monies at the station was Major General 
Robert F. McCarthy, commander of Air 
Force Communications Command, who 
reviewed the historic value of the 
station’s operation. 

General McCarthy presented plaques 
of appreciation to Senator Goldwater, 
Tom Moore, W7FCQ and AFA6PU, the 
station manager, and a dozen volunteers 
who helped operate the station. 

The decision to close the station was 
based on a combination of declining mis- 
sion activity and the anticipated cost of 
modernizing the station’s equipment. 

Most of the morale and welfare family 
contacts previously handled by the sta- 
tion are now made over regular tele- 
phone voice circuits during non-duty 
hours. Balancing the current flow of 
30-40 messages per day against expect- 
ed costs of acquiring and maintaining 
modern equipment, the decision was 
made to delete the station’s radio tele- 
type mission and to convert the morale 
and welfare message function to voice 

circuits only. 

Two Elements $215 
Extra Elements $154 

Price is 
F.0.B. Transcona 

INCLUDES U.S. 
Customs Duty 

KIT COMPLETE 
WITH 
SPIDER 
ARMS 
WIRE 
BALUN KIT 
BOOM WHERE 
NEEDED 

WINNER OF 
MANITOBA 
DESIGN 

INSTITUTE 
AWARD OF 
EXCELLENCE 

Buy two elements now — a third 
and fourth may be added later with 

little effort. 

2 Element 

2 Meter 
FREE 

On Request 

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 

Please send all reader inquiries directly. 63 



$1795 
Item No. MISSY90 
Shipped motor freight collect 

11 FT. PARABOLIC 
What the system will do: 
With your own earth station you have access to as many as 
60 channels of TV including movies, news, sports, cultural 
events, other TV stations and much more! And satellite TV 
offers superior reception than conventional broadcast 
television. 

‘System Components: 
1. An 11 foot parabolic antenna constructed of 12 die 
formed steel panels for maximum performance and 
strength. Each panel dipped in primer and industrial grade 
enamel for weather protection and years of trouble-free 
service. Not assembled. 
2. Polar mount complete with azimuth and elevation ad- 
justments for precise satellite tracking. 
3. LNA mount complete with rotor and remote control for 
horizontal or vertical polarity positioning. Extension post 
not included. 
4. Drake ESR-24 satellite receiver with downconverter. 
Downconverter mounts near dish antenna and linked to 
receiver via coax feed line. The ESR-24 offers CATV head- 
in quality and features digital tuning with LED readout, 
variable audio subcarrier tuning, video invert and 
transponder scan. Optional RF modulator available. 
5. Amplica ACD-305305 120° low noise amplifier. Takes 
the weak signals collected by the dish antenna and 
amplifies them to a level useable by the downconverter. 
Uses GaAs FET transistors for maximum performance. 
Weatherproof, cast aluminum housing. Powered through 
coax lead-in cable. 
6. Chaparral feed horn. Circular design delivers 0.5 dB 
more gain than conventional rectangular types. Virtually 
eliminates system noise. 

Note: Interconnecting cables between components not in- 
cluded. Your VCR's RF modulator can be used with this 
system, otherwise an RF modulator will be needed (ap- 
prox. cost, $59). 

SIGNAL STRENGTH CENTER TUNING POWER 

| 

INVERTED REMOTE SCAN 68 62 VARIABLE 

RKRNE 

| 

Poh h 
AuoIO hans FINE TUNING VOLUME CHANNEL SELECTION 

\ of 

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY 
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COMMODORE VIC-20 
personal computer 
Dollar for dollar, the VIC-20 offers the best home computer value on the market today! 

And, with the accessories listed below, it can become a versatile tool for the im- 

aginative amateur! Among its many features are a full size typewriter style keyboard, 

graphics, sound, color and a wide range of add-on accessories. It has built-in BASIC 

language, and 5 K of RAM, expandable to 32 K. The VIC-20 can print letters, numoers 

and graphic symbols in 8 different colors which may be punched in directly from the 

keyboard. Screen display allows 22 characters per line by 23 lines deep. A true com- 

puter, the VIC-20 has many practical applications, from financial planning and word 

processing to helping students with their homework. And for sheer entertainment, a 

wide selection of video games is available. Complete with power supply, RF modulator, 

connecting cables and manual with sample programs. 

PANASONIC TR-120MIP VIC-20 Program Board 
Enables the Kantronics Interface to be 
used with the VIC-20 computer. Provides 
split screen display, 1024 type ahead 
buffer so you can type your OGM while 
you are receiving, and status display in- 
dicating mode and speed. Speed 
capabilities: CW from 5-99 wpm, RTTY at 
60, 67, 75 and 100 wpm and ASCII at 
110 or 300 band. 

49 95 item no. KANVIC20 
Add 1.36 shipping & handling 

12 inch black & white 
monitor for computer display 

Features 12’ screen and extra high 
resolution green display. Delivers approx- 
imately 1100 lines of horizontal resolu- 
tion. Direct video input output, audio in- 

put and built-in audio amplifier and 

speaker. AC powered. 

1 59.95 Item No. PANTR120 

Add 5.06 shipping & handling 

$147 
List Price 299.95 Item No. COMVIC20 
Add 3.50 shipping & handling 

Beékantronics The InterFace 
RITY-CW-P Terminal Unit { 

a 

KANTRONICS The Interface 
Transforms your VIC-20 into a complete 
CW/RTTY/ASCIl terminal when used with 
the VIC-20 program board. The Interface 
is a complete transceiver-to-computer 
modem capable of decoding and 
transmitting Morse code and all the AFSK 
tones for RTTY, CW ID's and ASCII. An 
active filter at 2295 Hz for RTTY and 750 
Hz for CW and an LED bar graph make 
tuning fast and easy. 

| 69 9 List Price 189.95 

a I.N. KANINTERFACE 

Add 1.75 shipping & handling 

=e 
MAIL ORDERS: P.O.BOX 11347 B’HAM AL 35202 @ ADDRESS: 3131 4TH AVE SO. B’HAM AL 35233 
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Radio Propagation During 
The Next Total Solar Eclipse 

You say that Eric has been to all the good places, but 
you'd still like to go on a DXpedition that’s unusual? 
K6BW has the answer, the reason, and suggestions on 
how to get there. 

AA, excellent opportunity to study the 
effect of a solar eclipse upon radio com- 
munications will be afforded DXers on 
June 11, 1983. On that day, a total solar 
eclipse lasting up to 5 minutes with a 
maximum track width of 120 miles will 
take place over Southeast Asia, including 
Java, Celebes (Sulawesi), and New 
Guinea. This eclipse happens about three 
years after the last sunspot maximum. It 
is not too soon for interested DXers to be- 
gin preparing for this event. 

Since the 1930s, a few scattered 
studies of the effect of a solar eclipse 
upon the ionosphere have been made,’ 
but more quantitative data on the pro- 
nounced changes in radio wave propaga- 
tion within the various ionospheric layers 
(D, E, F1, F2) are needed. Here is where 
radio amateurs can make a distinct sci- 
entific contribution by investigating these 
effects. 

Of particular interest will be the 
changes in propagation in the D and E 
ionospheric regions involving the lower 
bands, since these regions undergo the 
greatest variation; changes in the F7 and 
F2 regions involving the higher bands, 
while less affected, should not be ig- 
nored. Experiments at any particular site 
should be conducted several days in ad- 
vance to determine the normal activity of 
the bands and to provide a calibration 
scale. On the day of the eclipse, experi- 
ments should begin well before the moon 
encroaches upon that part of the corona 
it obstructs (there is no visible change in 
sunlight at this time) and continue 
throughout until well after the end of the 
partial phase to see if there are any delay- 
ing effects in the ionosphere. 

*1020 Laguna Ave., Burlingame, CA 
94010 
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One favorable observing site is in Java 
at Yogiakarta, Magelang, Surakarta, Tu- 

ban, and Surabaya, where the sun will be 
at an altitude of about 60° and toward the 
north. Mid-eclipse time will be around 
0430Z; duration of totality will be close to 
5 minutes. Two other places are in the Ce- 
lebes at Ujung Pandang and at Port 
Moresby, New Guinea, with a mid-eclipse 
and duration of totality O500Z, 5 minutes 
06 seconds respectively for the former 
and 0603Z, 3 minutes 17 seconds for the 
latter. At Christmas Island, the eclipse is 
partial, with mid-eclipse occurring at 
0413Z.? 

Several options for conducting the ex- 
periments are possible. One is to latch on 
to one of the astronomical expeditions 
preparing to observe the eclipse. Astron- 
omers would welcome such an accom- 
modation not only for its scientific value 
but as an aid in providing contacts be- 
tween themselves and their stay-at-home 
colleagues and kin. A second alternative 
is to team up with radio amateurs living in 
the area. A third option is to go it alone 
and select a location that would provide 
rare DX. A fourth is to sail on a ship char- 
tered by any one of several. travel bur- 
eaus to observe the eclipse from onboard 
with other paying passengers.’ The ad- 
vantage here would be the ship’s maneu- 
verability, making use of extensive weath- 
er forecasts to find a spot where a clear 
sky would prevail. A cloudless sky may be 
the astronomers’ concern, but to radio 
amateurs cloudy weather would not mat- 
ter even if they were denied the rare op- 
portunity to witness one of nature’s 
grandest spectacles. 

In all cases, attempts should be made 
to utilize the beacon signals emanating 
from the 10 or so worldwide time service 
stations‘ and from a 14.100 MHz beacon 
network now being organized. This group 

includes K6OPO/B, KH6O/B, 4U1UN/B, 
JA2ZIGY, 4X6TU/B, OH2B, CT3B, and 
ZS6DN/B. Each station will key 1 minute 
apart in succession with 4U1UN/B start- 
ing at 00:00:00 and sending four 9-sec- 
ond dashes at successive r.f. output pow- 
er levels of 100, 10, 1, 0.1 watts. Station 
ID and sign off will be at the 100 watt pow- 
er level. KEOPO/B then repeats the se- 
quence beginning at 00:01:00, followed 
by KH6O/B at 00:02:00, and so on con- 
secutively for the other stations. The en- 
tire process is repeated every 10 minutes 
with 4U1UN/B transmitting again at 
00:10:00, etc. 

Preparations should be made well in 
advance to arrange schedules and to de- 
cide on operating techniques with radio 
amateurs in different parts of the world. If 
this change slips by, another one, not as 
good, will come November 22-23, 1984, 
almost entirely over water in the South 
Pacific Ocean with the eclipse track be- 
ginning in Indonesia near sunrise and 
ending at sundown off the Chilean coast. 
Good luck! 

Louis Berman, Ph.D. , K6BW, is a re- 
tired Professor of Astronomy from the 
University of San Francisco, Dept. of 
Physics. coy 

‘See references in Terman’s Radio Engi- 
neering Handbook, McGraw-Hill, p. 730. 
Also see articles in QST, July 1970, pp. 
32-34; July 1972, pp. 40-41; January 
1979, pp. 26-29; July 1979, pp. 11-28. 
Sky and Telescope Magazine, July 1982, 
pp. 30-32. 

3One such bureau is World Travel Quests, 
690 Market Street, San Francisco, CA 
94104; phone (415) 397-6202. 
4QST, January 1979, p. 13, or ARRL’s The 
Radio Amateur’s Handbook, Chapter 18, 
Table 7. 
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When it comes to 

ONLY BOOK! 
US or Foreign Listings 

callboo 
NOW READY! 

Here they are! The latest editions of the 

world-famous .Radio Amateur Callbook 

are available now. The U.S. edition 

features over 400,000 listings, with over 

75,000 changes from last year. The 

Foreign edition has over 370,000 listings, 

over 50,000 changes. Each book lists calls 

and the address information you need to 

send QSL’s. Special features include call 

changes, census of amateur licenses, 

world-wide QSL bureaus, prefixes of the 

world, International postal rates, and 

much more. Place you order for the new 
1983 Radio Amateur Callbooks, available 

now. 

= Each Shipping Total 

US Callbook 

Foreign 
Callbook 

Order both books at the same time for 

$41.95 including shipping. 
ES 
Order from your dealer or directly from 
the publisher. All direct orders add shipping 
charge. Forelgn residents add $4.55 for 
shipping. IIlinols residents add 5% sales tax. 

SPECIAL OFFER! 
Amateur Radio 
Emblem Patch 

only $2.50 postpaid 

Pegasus on blue field, red lettering. 3"' wide 
x 3" high. Great on Jackets and caps. 

ORDER TODAY! 

RADIO AMATEUR | | L k 
ca OOK Wc. 

Q 

925 Sherwood Drive 

Lake Bluff, IL 60044, USA 

$19.95 $3.05 $23.00 

$18.95 $3.05 $22.00 
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NOW YOU CAN OWN YOUR OWN 
““ONV SAFETY BELT’’ 

FOR THE REMARKABLE LOW PRICE 

DON’T Mies PLY, 244 Se ontuntry 
W2ONV 

PRESIDENT 

‘13 Bil Salers 
At last!! — a safety belt designed to meet the 
safety needs of radio amateurs, radio stations, 
TV stations, boat owners, painters, construc- 
tion workers, maintenance people — anyone 
with the need to climb — now at an affordable 

Made According to 

OSHA Specifications 

price. 
Our “ONV Safety Belt” is fitted with two drop 
forged steel “D" rings. Onto one is spliced a 3 
foot length of %” diameter nylon rope fitted 
with a drop forged steel snap hook. The 3” 
wide nylon body comfort pad is secured to 
1%” wide, 9500 Ib. test nylon webbing, which 
is resin or latex treated for abrasion resistance. 
The belt Is adjustable up to size 46” waist. 
Only $44.95 plus $3.00 for postage and handling. 
NJ residents add 5% sales tax. 

ONV TOOL POUCH 
DESIGNED FOR le aN BELT 

Shipping & Handling Prepaid 

Immediate UPS Del'y 

Waist sizes above 46” available @ $5.00 additional. 

UPI Communication Systems, Inc. 
Mail To: P.O. Box 886 * Saddle Brook, N.J. 07662 

N.J. (201) 279-7500 @ (800) 526-5277 
(Office) 481 Getty Ave. « Paterson, N.J. 07503 

Cable Unipage Telex: 642597 

CALL TOLL FREE gums 

800-526-5277 == So 
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QSL BARGAIN 
1,000 for $19.85 
shipping included 
(48 contiguous states) 

SOUTH CAROLINA 
AIKEN COUNTY 

A growing number of Hams 
find they get the most for their 
money with THE FASTEST 
GROWING QSL PRINTER in 
the country. Quality 
printing—personal 
service—an unconditional 
satisfaction guarantee. 

O80 wiTH 

73, Wayne Carroll 
705 Audubon Circle 
Belvedere, SC 
29841 

PSE QSL TNX 

Actual size 32” x 5%”. Black 
printing on 67 Ib. white vellum 
bristol. Logos, ex-calls, club 
info, equipment info—no QSLs By W4MPY 

additional charge. Other styles 705 Audubon Circle 

available. Write for free samples. Belvedere, SC 29841 
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WARNING! 
DON'T BUY THIS AUDIO FILTER 

...or any other until you’ve read our Audio Filter 
Fact Sheet. Audio filters, unfortunately, lend 
themselves to some pretty spectacular claims, 
like “infinitely variable” or “20 Hz bandwidth’ 
Fine, but is this what you really need? Probably 
not. What about “Q” and ringing? They can be 
serious limitations in any filter. And, counting 
knobs on the front panel is no guarantee of 
virtue either. 

A well designed audio filter can be a real asset in a station, one that literally makes 

the difference between solid copy and pure garbage, in even the finest receivers. 

There are several excellent filters on the market. Ours is one of them. 

Some of the filters are not all that they seem to be. We think that our fact sheet can 

help you decide for yourself. Drop us a note, or your QSL. We'll rush the Audio 

Filter Fact Sheet right out to you. 

If you decide not to heed this warning: $79.95 at 
your dealer. In U.S.A. add $2.00 handling. 

Pape CHER, WIC. 

CIRCLE 15 ON READER SERVICE CARD 
67 



a monthly feature by 

FRANK ANZALONE, WiWY qomnftest Calendar 

Maca another trophy to the ever-grow- 
ing list of donors for our WPX Contest. 
This one is for the s.s.b. section March 
26-27, at just about the time you will be 
reading this column. Ted Pauck, K8NA, 
who has been donating the U.S.A. 21 
MHz award, will now also donate one to 
the U.S.A. 14 MHz winner. This does not 
give you much time to prepare for it, but it 
should be an incentive to try harder. If you 
do not read this information before the 
contest, make sure you sendin your entry 
before May 10th to our new WPX Contest 
Director, Steve Bolia, N8BJQ, 7659 
Stonesboro Dr., Huber Heights, OH 45424. 
Who knows, you may already be a winner. 

The Saint Clair ARC of Belleville, IL, will 
operate K9GXU from April 24th to the j; 
30th during its annual antique radio dis- 
play to commemorate Marconi’s birth- 
day. Operation will be on all bands, 10 
through 80 meters. Phone 10 kHz up from 
General band edges; c.w. 20 kHz inside 
Novice bands. Send your report with a 
large s.a.s.e. to SCARC, P.O. Box C, 
Belleville, |L 62222 for your certificate. 

The last weekend in April has usually 
been the date for the King of Spain Con- 
test, with that attractive first prize, an all- 

expense-paid trip to Catella (Barcelona) 
to receive your award. Like last year no 
announcement has been received, so it 
would serve little purpose to again list it 
as an official announcement. 

We tried to get some confirmation out 
of Poland that the SP’s were back on the 
air and would be holding their annual con- 
test month, but with no success. That 
brief SP activity heard a couple of months 
ago evidently was only a temporary oper- 
ation by special permission. 

The announcement of an IARS/CHC 
Contest scheduled for March 12-13 on 
c.w. and March 19-20 on s.s.b. was re- 
ceived much too late to make the March 
issue. If you participated, you have until 
May 1st to get your entry to Ted Melinos- 
ky, K1BV, 525 Foster Street, South Wind- 
sor, CT 06074. Include a large s.a.s.e. if 
you want a copy of the results. 

Again | must insist that announce- 
ments must be received no later than the 
15th of the third month prior to the month 
of your event. Deadline for the July issue 
is April 15th, and May 15th for the August 
issue. Send material to my home address 

NEWS/VIEWS OF ON-THE-AIR COMPETITION 

Calendar of Events 

CQ WW WPX S.S.B. Contest 
DX-YL to N.A. YL CW Party 

Apr. CARF Commonwealth Phone 
Apr. 13-14 DX-YL to N.A. YL Phone Party 
Apr. 16 Holiday-in-Dixie QSO Party 
Apr. 23-24 Helvetia ‘‘H-26’ Contest 
May 7-8 County Hunters SSB Contest 
May 7-8 G-QRP SSB Activity 
May 7-8 Florida QSO Party 
May 14-15 Georgia QSO Party 
May 21-23 Michigan QSO Party 
May CQ WW WPX C.W. Contest 

* Mar. 
Apr. 6-7 

* See January 1983 issue. 

DX YL to N.A. YL Contest 
C.W.: April 6-7 S.S.B.: April 13-14 
1800Z Wednesday to 1800Z Thursday 

This is a YL affair in which DX YL’s will 
contact YL’s on the North American con- 
tinent. (KH6 and KL7 are considered DX.) 

All bands may be used, but contacts 
with OM’s, Nets, repeaters, or cross- | 
band do not count. The same station may 
be worked on each band and mode for 
QSO credit. 

Phone and c.w. are separate contests 
and require separate logs. 

Exchange: QSO no., RS(T), and state or 
country. 

Scoring: One point per QSO. Your multi- 
plier 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 at all 
times, on c.w., 300 watts p.e.p. on s.s.b. 

Final Score: Total QSO points x (states 
+ provinces + countries) x power multi- 
plier if any. 

There is a penalty of 3 additional and 
equal contacts for each duplicate con- 
tact removed by the Contest Committee. 

Awards: Six cups will be awarded to the 
first place winners, DX and N.A., on 
phone, on c.w., and on combined phone/ 
c.w. scores. Certificates to second and 
third place 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 April 28th and received no later than 
May 23rd. They go to: Rose Ellen Bills, 
N2RE, 17 Craig Place, Pennsville, NJ 08070. 

please. Material sent to the home office is 
forwarded to me, but there is a delay. 

73 for this time, Frank, WiWY 

Whenever possible we try to make a personal presentation of our contest awards. 
Here's our own Dick Ross, K2MGA, at the Contest Forum during the ARRL New 
England Convention last October presenting 1981 CQ WW Contest plaques to (cen- 
ter) John Dorr, K1AR, First Place U.S.A. Phone winner, and (right) Bill Myers, K1GQ. 
First Place U.S.A. C.W. winner. Both are very active members of the Yankee Clipper 
Contest Club. The phone award is donated by the Potomac Valley Radio Club, and the 

c.w. award by the Frankford Radio Club. (Photo via W1VRK) 14 Sherwood Road, Stamford, CT 06905 | 
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CARF Commonwealth SSB Contest 

1200Z Sat. to 1200Z Sun., April 9-10 

This one is organized by the Canadian 
Amateur Radio Federation and is not to 
be confused with the RSGB Common- 
wealth, a c.w. contest held in March. 

Eligibility is limited to amateurs licens- 
ed to operate within the Commonwealth 
and British Mandate Territories. Entries 
may be single or multi-band, single opera- 
tor, and on s.s.b. only. 

Exchange: RS plus a 3 figure contact 
number starting with.001. 

Scoring: Each completed QSO is worth 
5 points. In addition, a bonus of 20 points 
may be claimed for the first, second, and 
third contact with each Commonwealth 
call area on each band. Add total points 
from each band for your final score. 

The same station may be worked once 
per band. Contacts between stations in 
own call area have no point value. 

Frequencies: Plus or minus 20 kHz of 
3600, 3760, 7080, 14130, 21200, and 
28480. 

Awards: Certificates to the top-scoring 
entry in each Commonwealth area in 
each class. The CARF Trophy goes to the 
overall winner in the multi-band class. 

Penalty points may be deducted for 
taking credit for duplicate contacts or bo- 
nus points. 
Summary and checklist sheets are 

available from the CARF; include an 
s.a.s.e. with your request. 

Include a summary sheet, dupe sheet, 

checklist of call areas worked, and the 

usual signed declaration with your entry, 
which must be mailed within a month to: 

On the banks of the majestic 
Stamford River, grateful 
neighbors of our own Frank 
Anzalone, W1WY, recently 
erected a Statue in tribute to 
him. Frank was honored for 
all of his public service via 
amateur radio to the com- 
munity these many years. 
The CQ Contest Committee 
Orchestra played ‘‘Hail to the 
Chief,’’ and many notables 
spoke Frank’s praises. The 
Statue, an idealized version of 
Frank (this is how his friends 
and neighbors see him), fea- 
tures his constant companion, 
Spot the Wonder Dog. It was 
a great day for a great man. 

CARF Contest Committee, P.O. Box 
2172, Station ‘‘D,’’ Ottawa, Ontario K1P 
5W4, Canada. 

Holiday-in-Dixie QSO Party 
1800Z-2300Z Saturday, April 16 

Holiday-in-Dixie is an annual 10-day 
celebration held in Shreveport, Loui- 

siana, commemorating the Louisiana 
Purchase. To help promote the event, ra- 
dio amateurs set up stations at Hamel’s 
Amusement Park on the Red River and 
operate on four bands: 10, 15, 20, and 40 
meters. 

On c.w. look for Holiday-in-Dixie sta- 
tions 60 kHz up from the bottom of each 
band. On s.s.b. try 7240, 14280, 21380, 
and 28580. 

An attractive commemorative certifi- 
cate will be sent to anyone establishing 
two-way contact with any one of the ‘‘H-I- 
D”’ station. All that is required is tosenda 
QSL card verifying the contact to: Holi- 
day-in-Dixie QSO Party, P.O. Box 1485, 
Shreveport, LA 17164. Enclose an s.a.s.e., 
and be sure to include a signal report and 
the name of the operator of the station 
you contacted. 

In addition to the certificate a com- 
memorative doubloon will be sent to the 
first 100 stations sending in a report, so 
get your QSL in early. 

ARC! QRP Spring Contest 
1200Z Sat. to 2400Z Sun., April 23-24 

This is the Spring edition of this QRP 
activity sponsored by the QRP Amateur 
Radio Club International. It is open to 

Say You Saw itInCQ 
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800-845-6183 

1039 LATHAM STREET 
ROCK HILL, S.C. 29730 

Service Department 
Call 803-366-7158 
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A Division of 
Innovative Labs, Inc. 

DOWNCONVERTER ..........+2-- 919.95 

VARIABLE POWER SUPPLY ........$19.95 
CIGAR ANTENNA .............2++- 919.95 

* Kit Special — buy all three.......$49.95 

SAVE $10.00 

DOWNCONVERTER .............-. $19.95 
VARIABLE POWER SUPPLY ........$19.95 

KD 44 DISH ANTENNA............. $47.95 
* Kit Special — buy all three. ......$79.95 

SAVE $7.90 

ASSEMBLED DOWNCONVERTER .... $39.95 

ASSEMBLED VARIABLE 
POWER SUPPLY................$29.95 

CIGAR ANTENNA .................$19.95 

* Assembled Special — 
buy all three..................$79.95 

SAVE $10.00 

SUPERVERTER | assembied only .... $109.95 
crystal not included 

SELECTIVE PREAMPLIFIER. ...........$26.95 
HIGH GAIN TRANSISTOR............... $6.95 
DRIFT MODIFICATION................. $1.25 
KD44 DISH ANTENNA................$47.95 

Our product may be copied, 

but the performance is never equaled. 

For information or ordering 
(817) 860-1641 

Hours, 8:30-5:00 CST; Mon.-Fri. 

Please send all reader inquiries directly. 

BUTTEIRNUT. 
ELECTRONICS 
COMPANY | te 

: * Model HF6V Mode! 2Mcv ode! 

Trombone” 

Model 2MCV ‘‘Trombone’’® —omnidirectional collinear gain 
vertical for 2 meters having the same gain as ‘‘double-5/8X"' 
types, but the patented ‘‘trombone’”’ phasing section allows the 
radiator to remain unbroken by insulators for maximum strength 
in high winds. No coils ‘‘plumber’s delight’? construction and ad- 
justable gamma match for complete D.C. grounding and lowest 
possible SWR. Height: 9.8 ft/2.98 meters. 

Model HF6V—Completely automatic bandswitching 80 through 
10 plus 30 meters. Outperforms all 4- and 5-band ‘‘trap"’ verticals 
of comparable size. Thousands in use worldwide since 
December '81! 160 meter option available now; retrofit kits for 
remaining WARC bands coming soon. Height: 26 ft/7.8 meters; 
guying not required in most installations. 

Model 2MCV-5 ‘‘Super-Trombone’’® —Same advanced 
features as the basic 2MCV but a full wavelength taller 
with additional ‘‘Trombone’'® phasing section for adci- 
tional gain. Height: 15.75 ft/4.8 meters. 

All BUTTERNUT ANTENNAS use stainless steel hardware and 
are guaranteed for a full year. For further information on these 
and other BUTTERNUT products write for our FREE CATALOG! 

BUTTERNUT 

ELECTRONICS Co. 
GARY AIRPORT BOX 356E Rte. 2 

SAN MARCOS, TX 78666 

Please send all reader inquiries directly. 
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Technical Forums 
ARRL and FCC Forums 
GIANT 2-day Flea Market 

Saturday and Sunday 
New Products and Exhibits 
Grand Banquet 
Women’s Activities 
Home-Brew Equipment 

Forum 
Special Group Meetings 
YL Forum 
Personal Computers Forum 
CW Proficiency Awards 
Amateur of Year Award 
Special Achievement 

Awards 

DAYTON 

—_ APRIL 29, 30, MAY 1, 1983 
Hara Arena and Exhibition Center — Dayton, Ohio 

Meet your amateur radio friends from all over the world at the internationally 
famous Dayton HAMVENTION. 

Seating will be limited for Grand Banquet and Entertainment on Saturday 
evening so please make reservations early. Banquet speaker is Bill Leonard, 
W2SKE, former president of CBS News. 

If you have registered within the last 3 years you will receive a brochure in late 
February. If not write Box 44, Dayton, OH 45401. 

Nominations are requested for Radio Amateur of the Year and Special Achievement Awards. Nomination forms are 
available from Awards Chairman, Box 44, Dayton, OH 45401. 

For special motel rates and reservations write to Hamvention Housing, 1406 Third National Bldg., Dayton, OH 45402. 
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 849-1720. 

Admission: $7.00 in advance, $9.00 at door. (Valid for all 3 days) 

Banquet: $14 in advance, $16 at door. 

Flea Market Space: $15 in advance. (Valid for both days) 

Make checks payable to Dayton HAMVENTION, Box 2205, Dayton, OH 45401. 

Bring your family and enjoy a great weekend in Dayton. Sponsored by the Dayton Amateur Radio Association, Inc. 

BENEFITS FOR YOU: QST, QSL Bureau, Awards (DXCC, WAS, 
etc.), Low Cost Insurance, Operating Aids, 

Government Liaison and more—Much more! For You! 

USE THIS COUPON OR A FACSIMILE AND MAIL TODAY. 

The American Radio 

Relay League, Inc. 

Desk 15 

225 Main Street 

Newington, CT 06111 

Say You Saw It In CQ 

MEMBERSHIP APPLICATION 

Name 

Street 

City Prov./State 
$25 in U.S./$30 in Canada/$33 elsewhere (U.S. funds) 
Licensed amateurs, age 17 or under or age 65 or over, upon submitting proof of age, may request the 
special dues rate of $20 in the U.S. ($25 in Canada, $28 elsewhere, in U.S. funds) 

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

VISA or Chargex No. 

Master Card No. 

Expires 

Bank No._______ Expires 

Aprili983 @ CQ @ 71 



North America Contest Results 
1982 S.A.R.1.G. RTTY 

HBRe ee ee 135,415 
KBQVO se 417,180 
WDSEC Ie oo oe 104,220 
WEIS oo 43,050 
WOES 0 31,635 
WEAUBD 3 oe 25,160 
WOUORS 2 24,150 
NSAKE oe es 22.440 
VEG 42,240 
WABWGL .......2.000..5. 11,570 
KA ee ee 6,555 
WUBAGCKY Se ee 6,120 
Midh e 5,440 
WEKHO) eSee 4,200 
WeDOe ee 2,730 
WBAIDBS ee 1,360. 
WSECOn Co ae 180 

ON4UN was Top worldwide with a score 
of. 455,655. WB5HBR, KB2VO, and 
WD5ELJ were #7, #8, and #10 respec: 

i Hvely word wide. 

members and non-members. Operating 
time is limited to 24 hours out of the 
36-hour contest period. The same station 
may be worked on each band and each 
mode for QSO and multiplier credit. 

Exchange: RS(T) and state, province, or 
country. Members will include their QRP 
number; non-members their power. 

Scoring: Contact with a member 5 

QUALITY SPECIALS 
MONSTER-SIZED MULTI-PAKS $10.95 each 

(You are guaranteed brand new merchandiso from manufacturers such as, 
Selmens, 1.C.C., Panasonic, Nichicon, etc.) 

PART 4 PIECE COUNT 
PKOO1 = 100 

DESCRIPTION 
ASSORTED LOW VALUE ELECTROLYTIC CAPACITORS. 
(VARIOUS VALUES LESS THEN 560 MFO). 
ASSORTED MEDIUM VALUE ELECTROLYTIC CAPACITORS 
(VARIOUS VALUES FROM 100MFD to 1000MFt 
RSSORTED NIGH VALUE ELECTROLYTIC GaPacrrons 
(VARIOUS VALUES FROM 1000MFD to 6800MFD) 
ASSORTED LOW VALUE DIPPED. BANTALUN CAPACITORS 
(VARIOUS VALUES FROM 0.1MFD to 2.2MFD). 
ASSORTED HIGH VALUE DIPPED “TANTALUM CAPACITORS. 
(VARIOUS VALUES FROM 1.0MFO to 68MFO). 
LOW PROFILE SOLDER PIN I.C, SOCKETS TEN EACH OF 
8, 14, 16, 28, and 40 PIN SOCKET: 

PKOO7 LOW VALUE 5% RESISTORS. Ca) AT LEAST 35 DIFFERENT 
VALUES LESS THAN 100 OHMS ARE GUARANTEED. 
MEDIUM VALUE 5% RESISTORS (%W). ATLEAST 35 DIFFERENT 
VALUES BETWEEN 100 and 10,000 CHMS ARE GUARANTEED. 
HIGH VALUE 5% RESISTORS (%W). AT LEAST 50 DIFFERENT 
VALUES BETWEEN 10K and 1SMEG OHMS ARE GUARANTEED. 
SAME AS PKOO7 BUT RESISTORS ARE % WATT—S%, 
SAME AS PK008 BUT RESISTORS ARE % WATT—5%, 
SAME AS PKO09 BUT RESISTORS ARE '4 WATT—5%, 

MONSTER JR. MULTI-PAKS $2.95 EACH. 
ANY OF THE MULTI-PAKS ABOVE ARE AVAILABLE WITH 4 THE PIECE COUNT FOR 

$2.95 PER PAK, SPECIFY JUNIOR PAK AFTER THE PART NUMBER. THE I.C. SOCKET JR. 
PAKS AND THE % WATT RESISTOR JR. PAKS MAY DIFFER SLIGHTLY FROM THE FULL 
SIZES PAKS' DESCRIPTION. 

SOPHISTICATED |I.C.’S 
DATA SHEETS AND APPROPRIATE APPLICATION NOTES ARE PROVIDED FREE] 

WITH ALL INTEGRATED CIRCUITS LISTED BELOW 

PARTS # & MANUF, DESCRIPTION 

PKo02 40 

PKOO3 «= 2 DOZEN 

PKO04 40 

PKOOS = 2 DOZEN 

PKO06 

PKO08 

PKOO9 

PKO10 
PKOTI 
PKOIZ 

PRICE(ea.) 
(CMOS DIVIDER 1.C. HAS TRUTH-TABLE SELECSAGLE $350 

st COMP. SYS.) INPUT TO YIELD DIVIDE BY 10, 100. 1000. of 
10000 OUTPUTS. 

us7031 0.C. TO SMHZ SIX DECADE MOS UP COUNTER WITH 8 
(LS! COMP SYS.) DECADE LATCH AND MULTIPLEXED BCD OUTPUTS ANO. 

plata STROBES ACCESS TO LSD LATCHES ALLOWS 

$13.75 

IMENT OF PRESCALERS FOR COUNTING TO 500MHZ 
MT PIN OP AUTOMOTIVEMARINE ANTICO THEFT DIGITAL 

rey COMP SYS.) LOCK CIRCUIT HAS 5,040 4-DIGIT COMBINATIONS WITH 
25 MICROAMP STANOBY. “SAVE” MODE FOR VALET PARKING 
3% DIGIT, DIGITAL MULTIMETER I.C,, WITH LCD RIVE. 
ON CHIP CLOCK AND REFERENCE, A COMPLETE DVM 
CIRCUIT CAN BE MADE WITH 8 PASSIVE EXTERNAL 
COMPONENTS. 
3% DIGIT LCD DISPLAY. 

CAPACITORS 
AXIAL ELECTROLYTICS 

(oa.) 

$ 350 

N45OE $1425 
{eERRANTH) 

FEO2010 
(AND CORP.) as 

DIPPED TANTALUMS RADIAL SECTBOOMLCS, 
(0a. 

1 mtd/35v 

SBsuBesseess 

GOLDSMITH 
CORPORATION 

P.O. BOX 318 Cc, COMMACK, NY 11725 
PHONE ORDERS WELCOME—(516) 979-7944 

MINIMUM ORDER $10.00—U.S. FUNDS ONLY 
NEW YORK STATE RESIDENTS ADD SALES TAX 

POSTAGE—ADD 5% PLUS $1.50 INSURANCE, C.O.D. $2.00 EXTRA 
MASTER CHARGE AND VISA ACCPETED eI 

AVAILABILITY OF CERTAIN ITEMS MAY BE LIMITED. 

CIRCLE 32 ON READER SERVICE CARD 

{ points, witha W/VE non-member 2 points, 
and with DX 4 points. 

There is a power multiplier of watts out- 
put as follows: 
4to5onc.w.,8to10p.e.p......... x 2. 
3to4onc.w.,6to8p.e.p.......... x 4, 
2to3onc.w.,4to6p.e.p.......... x6. 
1to2onc.w.,2to4p.ep.......... x 8. 
Less than 1 c.w., less than 2 p.e.p.. x 10. 
Over 5 onc.w., over 10 p.e.p..check log. 

There is a bonus multiplier of x 2 for 
stations using solar or wind power, and 
x 1.5 is using battery power. 

Final Score: Total QSO points x 
(states + provinces + countries worked 
on each band) x power multiplier x bo- 
nus multiplier if any. 

Frequencies: C.W.—1810, 3560, 7040, 
14060, 21060, 28060, 50360. S.S.B.— 
1810, 3985, 7285, 14285, 21385, 28885, 

) 50385. Novice—3710, 7110, 21110, 
28110. 

Awards: Certificates to the highest 
scorers in each state, province, and 
country with two or more entries. Scores 
will also be credited for the annual ‘Triple 
Crown’’ QRP award. 

Logs must be received by May 21st 
and they go to: William W. Dickerson, 
WA2JOC, 230 Mill Street, Danville, PA 
17821. 

Swiss Helvetia Contest 

1300Z Sat. to 1300Z Sun., April 23-24 

This activity again offers an excellent 
opportunity to work some of the rare 
Swiss Cantons and to build up your total 
for the attractive new Helvetia Award. 

Confirmation of all 26 Cantons is re- 
quired. Only contacts made after January 
1, 1979 are valid. 

All bands may be used, 10 through 
160, but not the new WARC bands, phone 
or c.w. The same station may be worked 
on each band for QSO and multiplier 
credit, but only on one mode (either 
phone or c.w). 

Exchange: RS(T) plus a three-figure con- 
tact number starting with 001. Swiss sta- 
tions will also include two letters indicat- 
ing their canton. 

There are 26 Cantons: AG, Al, AR, BE, 
BL, BS, FR, GE, GL, GR, JU, LU, NE, NW, 
OW, SG, SH, SO, SZ, TG, TI, UR, VD, VS, 
ZG, ZH. 

Scoring: Each HB QSO 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 scorer in 
each country and in each W/K and VE/VO 
call area. 

Indicate a Canton in a separate col- 
umn for each band the first time it is work- 
ed. Check your log for duplicate contacts; 
include a summary sheet showing the 
scoring and your name and address in 

for the. combinéd §.s.b. and ¢.w. scores 

"and on c.w. Third place went to VE2DP! 

won the Hagel DX Award. 

block letters. The usual signed declara- 
tion is also requested. 

Mail your log within 30 days to: USKA 
Traffic Manager, G. Stalder, HB9ZY, Tel- 

lenhof, 6045 Meggen, Switzerland. 
Applications in the form of QSL cards 

for the Helvetia Award go to: Walter Blatt- 
ner, HB9ALF, P.O. Box 450, Locarno 
6601, Switzerland. 

County Hunters SSB Contest 
Three Periods GMT 

0001-0800 Sat., May 7 

1200 Sat., May 7 to 0800 Sun., May 8 
1200-2400 Sun., May 8 

This is the 12th annual contest spon- 
sored by the Mobile Amateur Radio 
Awards Club to increase activity for the 
County Awards program. 

Emphasis is on mobile operation. Fix- 
ed stations may work other fixed stations 
but only once regardless of the band. Mo- 
biles may be worked from each county or 
band change. Mobiles contacted on a 
county line count as one QSO but two 
multipliers. Net frequency contacts are 
not permitted. 

Exchange: Signal report, county and 
state, country for DX stations. (Mixed- 
mode contacts are permitted providing 
one station is on s.s.b.) ; 

Points: Contacts with a fixed W/K or VE 
count 1 point; 5 points if a DX station (KH6 
and KL7 are DX). Mobile contacts count 
15 points; mobile teams 30 points. 

Multiplier: Each U.S. county and each 
VE station worked. 

Final Score: Total QSO points times 
(counties + VE stations) worked. 

Frequencies: Plus or minus 10 kHz, 
3930, 7230, 14285, 21385, 28635. There 
will be a ‘‘Mobile Window”’ 5 kHz each 
side of 3930, 7230, and 14285. 

Awards: Certificates to the top 10 fixed 
and top 10 mobile stations in the U.S. or 
Canada, and to the top scoring station in 
each DX country. There are five plaques: 
overall U.S. or Canadian winner, DX sta- 
tion, first and second place mobiles, and 
top mobile team. 

It is suggested that you write WOQWS 
for detailed rules, log forms, and sum- 
mary sheets. Include a large s.a.s.e. with 
your request. 

All entries must be received by June 
15th and go to: John W. Ferguson, 
W0QWS, 3820 Stonewall Ct., Indepen- 
Sales MO Ge? 

~ 1982 y YL L Anniversary Party 

~ WD4NKP made a clean sweep, Mv 
ning the First Place Gold. Cup on both 
S.s.b..and ¢.w., and the Corcoran Awa 

Second place went to K4AOH on s.s.b 

on c.w, and DJ@EK on s:s. b. DJOEK 



SEMICONDUCTORS SURGINS 
aowvisionor Electronic Emporium, Inc. 

2822 North 32nd Street 

CALL (602) 956-9423 

Keying Relay #M-7470182 
type 78CCA101 28vdc coil 
SPDT Struthers-Durn Inc. 
$29.99 

Amphenol #300-10099 
Coax relay 26vde coil 
SPDT type (N) Connectors 
$49.99 

Transco #1460-20 
type SA-303U SPDT 
28vdc coil type (N) 
Connectors $69.99 

Amphenol #327-10582-3 
26vdc coil SP3T type 
BNC Connectors $39.99 

Magnecraft #W120X-14 
SPDT 100 ohm coil 12vdc 

$29.99 

Transco #16500NAU 12-15 
28vdc coil SP3T 
type (N) connectors $59.99 

Amphenol #323-11506-3 
26vdc coil SP4T 
BNC connectors $59.99 

RF Products #DK300-11732 
Amphenol #300-11732 
26vdc coil SPDT $39.99 

Quantatron #SA-70P10-1 
22 to 30vdc coil SPDT $39.99 

FXR #300-11540 
Amphenol #300-11540 
26vdc coil 
BNC Connectors $39.99 

Amphenol #360-11891-48 
26vde coil SPDT 
BNC Connectors $49.99 

Vacuum Relay 
Jennings #RCSA5101A24 
10KV 25kw @ 30MHz2 relay 
coil 19 to 29vde $139.99 

High Voltage Power Supply 
Solid State Model LU-15A 
mfd. by Venus Scientific Inc. 
output + 15kvde @ 300ua 
@ 16vdc input @ 800ma 
Focus voltage: + 725v @ ima 
size 5” longx 3” deep x 1%” 
high $19.95 

Lambda Power Supply 
Model LXD-3-152R 
Dual regulated power supply 
input 105 to 132vac 
output 12 to 15vdc @ 400ma 
$39.99 

eee” mal 

Unit1 Phoenix, Arizona 85008 © 

VISA or M/C ONLY 800-528-3611 

PHILIPS OSCILLOSCOPE 
Model PM3232 SOLID STATE 
Triggered Dual Beam 
BANDWIDTH: 0-10 MHZ 
SENSITIVITY: 2mV to 50mV/cm 

0.1V to 10V/cm 
SWEEP RANGE: 0.2us to 50us 

0.1ms to 50ms 

0.1sec to 0.5 sec.) Mallory #TCG102U040J2C3P 
10 selections for sweep 1000uf 40VDC .89 ea. 
A-B Beam selector switches or 3 for $2.00 
8cm x 10cm CRT Display 
PORTABLE MODEL $499.99 each | ayer Eng. #85CX442U006GLY 
LAB MODEL $309.99 each 4400uf 6VDC .69 ea. 

Pencil type Soldering Iron or 2 for $1.00 
30watts 110vac 
Model 50B100 $4.29 

Computer Grade Capacitors 
2400mfd @ 200vdce $2.00 

30000mfd @ 60vdc $1.00 
22000mfd @ 25vdc $1.00 
2100mfd @ 200vdc $2.00 

26000mfd @ 30vdce $1.00 
900mfd @ 150vde $2.00 
1800mfd @ 450vdc $9.99 
6200mfd @ 150vde $3.00 
10000mfd @ 75vdce $1.00 

Spectra-Strip 
twisted pair wire 
24 awg 300V style 1061 
Ins. .009” 80°c 1000ft for $28.00 

Mallory #TCG3720040N3L3P 
3700uf 40VDC $1.00 ea. 
or 10 for $8.00 

Nichion #50ULB150-T 
150uf 50VDC .39 ea. 
or 4 for $1.00 

MEM 631 Dual Gate Diode 
protected FET vds = 25V 
Id =30ma mhos = 800(min).50ea. 

Temp. controlled Heating 
Plate 4” x9” element size 
hot plate size 5%” x 10” 
120vac @ 120 watts $1.99 

Triad F23U 115vac input 
10vct @ 7amps output $8.99 

SCR 25 amps 600 Volts 
stud mount $1.50 

Gould Nickel Cadmium Batteries 
pack of 2 part #405408 

Columbia 2.4V @ 600mah (new) $3.29 
22 awg 4 pair shielded 
cable, grey jacket 
style 2464 part #91902 
1000ft for $100.00 

G.E. Rechargeable Nickel 
Battery pack 6 cells 
a total of 14.4vdc @ 1ah 
#41B001LD5G1 (used) $7.99 

Motorola 3amp 1000piv 
Rectifiers 10 for $1.20 
or 100 for $8.00 1000ft for $65.00 

NE/CAS5S5V Timer IC’s 
-39 ea. or 10 for $3.00 

Regulators IC 
78H05 5V @ Samps 
78H12 12V @ 5amps 
78M05 5V @ Yzaamp 
79M05 5V @ “amp 
7808 8V @ lamp 

$3.00 
$4.00 

39 
49 
59 

Dual Color Led’s 
.40 ea. or 10 for $3.29 

Trimpots Thumbwheel type 
.30 ea. or 10 for $2.50 
sold not mixed 
100 ohm 
150 ohm 
200 ohm 
250 ohm 
500 ohm 
1K ohm 
1.5K ohm 

AA Nickel Cad Battery Pk. 
(pack of 2) New $2.00 ea. 
1.2V per cell 500 mah @ cell 20K ohm 

25K ohm 
200K ohm 
250K ohm 
500K ohm 
750K ohm 
2meg ohm 
2.2meg ohm 
3meg ohm 
5meg ohm 

Optic Fiber cable 
10ft for $5.00 or 100ft for $30.00 

IC sockets solder type 
8-pin .07 22-pin .16 

14-pin 10 24-pin .17 2K ohm 
16-pin .11 28-pin .19 2.5K ohm 
18-pin 13  40-pin .27 5K ohm 
20-pin .14 10K ohm 

IC sockets w/wrap 
14-pin .30 40-pin .90 
16-pin .35 

5 pin din jack & plug set 
1 male & 1 female $1.00/set 
or 10 sets for $6.50 

TO-3 Transistor sockets 
phenolic type .29 ea. 
or 6 for $1.00 

Dip switches 
4 position .60 10 position $1.60 
7 position .80 

Cable ties #T-18R 100 per bag 
mil. spec. #MS-33685-4 
4” long made by Tytor Corp. 
$2.00/bag of 100 or 10 bags/ 
1000 for $15.00 

12VDC lamps, 60ma 
1/8” round x ¥2” long 
w/12” leads .29 ea. 
or 10 for $2.00 

Electrolytic Caps. 
Mallory #TCG1220U075N3C3P 
1200uf 75VDC $1.39 ea. 
or 4 for $4.00 

Triad F74U Transformer input 117vac 
output 28vct @ 2amps & 
output 28vct @ 2amps $19.99 

CIRCLE 14 ON READER SERVICE CARD 

Sclott Corp. #67069940 input 117vac 
output 26.8vct @ 800ma 

26.8vct @ 800ma 
21.9vct @ 1.1amp $9.99 

Triad F23U input 115vac 
output 10vct @ 7amps $12.99 

NATA #30468359 input 117vac 
output 25.2vct @ 2.8amps $6.99 

Electro Vectro #E30554 input 117vac 
output 17v @ 1.5amps 
output 17v @ 1.5amps $6.99 

Keystone #PL-25-10 input 117vac 
output 25vct @ 20va 
output 10vct @ 4va $5.99 

Stancor #P8657 input 117vac 
output 12v @ 2amps $5.99 

Stancor #P-8720 input 230vac 
output 24vct @ 85ma $2.99 

Plug in the wall #Pitb-86 input 120vac 
output 6vac @ 10ma $2.99 

Plug in the wall #2-2286 input 120vac 
output 5.8vdc @ 125ma $2.99 

Plug in the wall #C-160 input 117vac 
output 3.6vdc @ 60ma $2.99 

Southern #EX-1163-T input 110vac or 
220vac output 17vct @ 1amp $3.99 

Whistle Activated Switch 
$2.50 ea. or 3 for $6.00 

1N4148/1N914 Switching Diodes IR 3E05 3amp 5Opiv Rectifier 
30 for $1.00 or 120 for $3.00 10 for $1.00 or 100 for $6.00 

4MHZ Crystals HC18/U $1.00 
8MHZ Crystals HC18/U $1.00 
100KHZ Crystals HC33/U $3.99 

QVolt Battery Clips 10 for .99 

40673 FET N-channel MOS FET 
.79 ea. or 10 for $5.00 

MC6860L 0-600 bps Digital 
Modem $4.99 

95H90DC Hi-speed Divide 
10/11 Prescaler $6.00 

Touch Tone Pad 
This pad contains all electronics 
to produce standard touch-tone 
tones. It has an AMI S2559 digital 
tone. Generator has power Cmos IC. 
Uses TV crystal, standard (3.58MHZ) 
to derive all frequencies thus 
providing very high mute drivers on 
chip. Interfaces directly toa 
standard telephone push-button or 
calculator type X-4 keyboard. The 
total harmonic distortion is below 
industry specification on chip 
generation of a reference voltage 
to assure amplitude stability of 
the dual tones over the operating 
voltage & temperature range. Dual 
tone as well as single tone capability. 

$6.99 

Gates Rechargeable Lead Acid Batteries 
pack of 6 2Volt 2.5AH D-Cells 
(used) $7.99 



Oo 

ARRL Publications/Supply Order 
OC THE 1983 RADIO AMATEUR’S HAND- 
BOOK The standard manual of Amateur 
Radio Communications. 

SOFT COVER CLOTHBOUND 

$12.00 U.S. $17.75 U.S. 
$13.00 Canada $20.00 Elsewhere 
$14.50 Elsewhere 

TUNE IN THE WORLD WITH HAM RA- 
DIO All the beginner needs to know to 
obtain the Novice license. Package in- 
cludes text and code practice cassette. 

$8.50 

ARRL ANTENNA ANTHOLOGY The 
best from QST. $4.00 US, 

$4.50 Elsewhere 
ARRL ANTENNA BOOK Contains theo- 
ry and construction of all types of an- 
tennas. $8.00 US, $8.50 Elsewhere 

ARRL CODE KIT Two 60 min. cassettes 

and booklet to get you from 5 to 13 
wpm quickly! $8.00 

ARRL ELECTRONICS DATA BOOK ref- 
erence guide of charts, tables, & cir- 
cuits. $4.00 US, $4.50 Elsewhere 

THE FCC RULE BOOK A guide to the 
regulations. $3.00 U.S., $3.50 Elsewhere 

FIFTY YEARS OF ARRL A history of 
ARRL up through the early ’60’s. Re- 
print from 1964 QST. $4.00 

FM AND REPEATERS FOR THE RADIO 
AMATEUR $5.00 US, $5.50 Elsewhere 

HINTS AND KINKS Vol XI The best from 
QST. $4.00 U.S., $4.50 Elsewhere 

HIRAM PERCY MAXIM $4.95 

LICENSE MANUAL Complete text of 
amateur regulations, FCC exam syl- 
labus, radio theory for Technician 
through Extra. $4.00 US, 

$4.50 Elsewhere 
ARRL OPERATING MANUAL Definitive 
source of good operating practices ap- 
plied to over a dozen most popular 
Amateur Radio activities. 

$5.00 US, $5.50 Elsewhere 
OSCARLOCATOR PACKAGE - locators 
for Oscars 7 and 8, tops on using ham 
satellites, full color $7.00 U.S. 

$8.00 elsewhere 
Q&A BOOKS Give sample questions 
and answer to FCC amateur exams. 
NOVICE $2.00 US, $2.50 Elsewhere 

TECH. & GENERAL $2.50 US, 
$3.00 Elsewhere 

ADV. & EXTRA $3.00 US, 
$3.50 Elsewhere 

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 3-4 WEEKS FOR DELIVERY. 

Ship postpaid to: 

$2.00 US, 

BUMPER STICKERS 

CODE PRACTICE TAPES 

RADIO FREQUENCY INTERFERENCE 
$3.00 US, $3.50 Elsewhere 
REPEATER DIRECTORY 1982 edition. 

5 or more $1.75 each 

SOLID STATE BASICS Designed to 
clear away all the mystery that sur- 
rounds, semiconductor devices. 

$5.00 US, $5.50 Elsewhere 

SOLID STATE DESIGN FOR THE RA- 
DIO AMATEUR Practical circuits and 
theory. $7.00 US, $8.00 Elsewhere 

200 METERS & DOWN History of 
Amateur Radio up through the mid- 

"30's. $4.00 

UNDERSTANDING AMATEUR RADIO 
Written for the beginner. Contains 
theory and how-to-build-it info. 

$5.00 US, $5.50 Elsewhere 

WEEKEND PROJECTS FOR THE RA- 
DIO AMATEUR Easy to build projects 
from QST. $3.00 US, $3.50 Elsewhere 

RSGB PUBLICATIONS 

RSGB RADIO COMMUNICATIONS 
HANDBOOK 5th Ed. in one paper- 
back volume, 778 pages $22.00 
VHF - UHF MANUAL $17.50 
AMATEUR RADIO TECHNIQUES 

$12.50 
TEST EQUIPMENT $11.00 
HF ANTENNAS for all LOCATIONS 

$12.00 
THE ARRL FLAG 
() 3’x5' cloth flag $21.00 

Li Pin $2.50 
License Plate $5.00 
Cloth Patch $5.00 

BINDERS 
6% x 9% (US and Canadaonly) $6.00 
8% x 11 (US and Canada only) $7.00 

L/C/F CALCULATOR Slide-rule type 
for problems on inductance, capaci- 
tance and frequency $3.00 

$2.00 each 
“Amateur Radio - A National Resource” 

“Amateur Radio - One World, One Lan- 
guage” 

each $5.00 
30 minutes of 5 wpm and 30 minutes 
of 7.5 wpm on one standard cas- 
sette.* 

30 minutes of 10 wpm and 30 minutes 
of 13 wpm on one standard cas- 
sette.* 

30 minutes of 15 wpm and 30 minutes 

of 20 wpm on one standard cassette. 

“Same as the tapes provided in the 
CODE KIT. 

O 

O 

HOLA CQ Learn to communicate with 
Spanish-speaking amateurs. Cassette 
and 16 page text. $7.00 

DECALS 
Amateur Radio Emergency Service 

2/$0.50 
Amateur Radio Emergency Service 

5/$1.00 
Member or Life Member, each 2/$0.50 

CLOTH PATCHES (washable) 
Amateur Radio Emergency Service 
3% inch diameter $2.50 
3” League Diamond $1.00 
5” League Diamond $2.00 
Life Membership chevron for 3” League 
Diamond Patch $1.00 
Life Membership chevron for 5” League 
Diamond Patch $1.25 
Rubber Stamp $2.00 

MEMBERSHIP PINS 
0 Membership $2.50 

League Official $2.50 
Title 

LEAGUE EMBLEM CHARM 
Membership $2.50 
League Official $2.50 

Title 
14” x 16” LEAGUE EMBLEM BANNER 

$7.50 
6” EMBLEM BUMPER PLATE $5.00 

Replacement for Life Members $2.50 

LIFE MEMBERSHIP PLAQUE (for re- 
placement-allow 8 wks. delivery) $25.00 

LOG BOOKS 

MA 

SM 

$1.75 US, 
$2.50 Elsewhere 

Mini Log 4 x 6 $1.00 US$1.50 Elsewhere 
3-hole Loose Leaf 96 82 x 11 sheets 

$3.00 

8% x 11 Spiral 

PS 
US Call Area: $3.00 

World Map, 1980 edition Great Circle 
map with country prefix list, ITU re- 
gion boundaries, time zones and much 
more $4.50 

MESSAGE DELIVERY CARDS 

10 for $0.50 

RADIOGRAM PADS 70 sheets $0.75 

ITH CHARTS® 
Standard (set of 5 sheets) $1.00 
Expanded (set of 5 sheets) $1.00 

ANTENNA PATTERN WORKSHEETS 
100 82x11 sheets $3.00 

OC MEMBER'S STATIONERY 

100 8% x 11 sheets $3.00 

PAYMENT MUST BE IN U.S. FUNDS 
$1.00 PER TITLE FOR POSTAGE AND HANDLING 

NAME CALL 

STREET 

CITY STATE/PROV. ZIP/PC 

Total Enclosed (or charge to MC, VISA or Chargex) $ =e 

VISA or Chargex No. Expires 
Mastercard Expires 

Bank No. Signature 

Have you fully completed your order form? Is your check (which must be drawn on a U.S. bank) signed or charge number indicated? 
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Here’s a handy reference chart f or 160 meter buffs. | 
You can save the batteries in your calculator for more 
important tasks. 

4\ CHAT POUL 
UGY Weel 

COUNTER POISE 
LENOTHS 

This is a chart for determining counter- 
poise lengths for 160 meter vertical an- 
tennas based on the formula 240/f (MHz). 

More amateur stations are using verti- 
cal antennas on 160 meters than short 
random wires because they get more 
DX! The vertical is used in spite of its inef- 
ficiency (/.e., not a half wave tall with 120 
radials around it). Ground conductivity, 
which varies according to location, also 
creates losses to radiated power, yet the 
vertical gets out better over 300 miles. 

Unless you live on a farm, it is impossi- 
ble to put up a 120 foot 160 meter vertical 
and have 120 radials 130 feet long. The 
best we can hope for is to use a shorter 
vertical. About 30 feet seems to be the 
minimum practical length, with at least 
four counterpoise radials—always more 
than one radial. 

The use of vertical antennas requires a 
counterpoise, or radials. If the antenna is 
mounted up in the air, it should have a 
counterpoise that is ungrounded. Many 
of the 160 meter operators have fouhat 
the higher the antenna is mounted above 
the ground, the louder their signals will 
be. They are mounting them on top of 
their towers, which requires radials or a 
counterpoise. In broadcast work 120 ra- 
dials are recommended for full efficien- 
cy. Less than that is a compromise with 
ground losses. Remember that BC sta- 
tion verticals are mounted on the ground. 
For amateur work less loss can be obtain- 
ed by elevating the antenna and using a 
counterpoise system. 

My conception of a counterpoise is a 
radial suspended above the ground and 
not connected to it. A radial can be a wire 

*528 Colima St., La Jolla, CA 92037 

BY ED MARRINER*, W6XM 

buried in the ground. However, some loss 
can be expected with this method due to 
heating of the soil. 

It seems to me after listening to some 
of the best stations on 160 meters, that a 
vertical antenna mounted up in the air 
(the higher the better) with a counter- 
poise works best. Maybe the counter- 
poise radiates where a ground-mounted 
vertical with buried radials does not? 
There is really not too much solid discus- 
sion on 160 meter systems in the books. 
That is what makes 160 meters fun; there 
are unlimited things to experiment with. 

A Marconi-type vertical where the bot- 

tom of the ground-mounted antenna is 
connected to the earth ground, and 
buried radials through a coil, has more 
losses than one mounted up in the air. In 
either case you have some loss in the 
coil, but in the Marconi you have the 
ground losses, too. 

In either case here is a handy chart for 
determining lengths of radials or counter- 
poises for any part of the 160 meter band 
you desire, without having to do the pa- 
perwork. Most verticals only cover a 
small portion of the band. Thus, the coun- 
terpoise should be cut to the operating 
frequency. 

Fig. 1- Chart for determining 160 meter counterpoise lengths. 

1800 kHz 

1810 kHz 

1820 kHz 

1830 kHz 

1840 kHz 

1850 kHz 

1860 kHz 

1870 kHz 

1880 kHz 

1890 kHz 

1900 kHz 

1910 kHz 

1920 kHz 

1930 kHz 

1940 kHz 

1950 kHz 

1960 kHz 

1970 kHz 

1980 kHz 

1990 kHz 

2000 kHz 

Based on formula 240 

frequency (MHz) 

Example: 240/1.810 MHz = 133.3 feet in length 
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Dual-purpose power 
amplifiers for 
HT and XCVR! 

@1-10 Watts Input 
@ All-mode operation 

e@5 year warranty 

model: 

BI1O16 (2 meters) 
1W In = 35W Out 
2W In = 9OW Out 
10W In = 16OW Out 
with RX preamp! 

$279.95 

C106 (220 MHz) = 
1W In = 15W Out 
2W In = 30W Out 
10OW In = 6OW Out 
with RX preamp! 

$199.95 

DIOIO (430-450 MHz) 
1W In = 2OW Out 
2W In = 45W Out 
1OW In = 1O0OW Out 

19.95 

There’s more, and 
WAITT/SWR Meters, too! 
See your nearest Dealer 

¢ S 
ao 

oF Gilroy, CA 95020 
(408) 847-1857 

P.O. Box 1393 

i 

SHOWCASE 
OK Electric Powered 
Wire-Wrapping Tool 

The Model OK-9, with its reinforced 
Lexan™ housing, is a powerful and easy- 
to-use tool. Its rugged motor and positive 
gear drive are designed for high produc- 
tion, long life, and low maintenance. It is 
rated to accept bits for wire sizes 20-30 
AWG, double insulated, and weighs only 
10.5 oz. The tool is available with an op- 
tional anti-overwrapping device as Model 
OK-9-BF. The OK-9 features a 9 foot two- 
wire cord. 

For more information, contact OK Ma- 
chine and Tool Corporation, 3455 Conner 
Street, Bronx, NY 10475, or circle num- 
ber 104 on the reader service card. 

MFJ-202B Noise Bridge 
The MFJ-202B Noise Bridge allows 

quick adjustment for maximum perfor- 
mance of any antenna. You can measure 
resonant frequency, radiation resis- 
tance, and reactance of your antenna. It 
tells you whether to lengthen or shorten 
the antenna for minimum s.w.r. over any 
portion of the band. The MFJ-202B mea- 
sures resistance to 250 ohms and has a 
capacitance range of +150 pF. It in- 
cludes a built-in range extender that 
shunts large unknown impedances down 
to its measuring range. You can tune 
transmatches, adjust tuned circuits, 

measure inductance, r.f. impedance of 
amplifiers, baluns, transformers, and oth- 

er r.f. circuits. It can also be used to de- 
termine electrical length, velocity factor, 
and impedance of coax cable. With a 
transmatch and dummy load, it can syn- 
thesize r.f. impedances for test purposes. 

The MFuJ-202B front panel has push- 

button ON/OFF and range extender 
switches, reactance adjustment, and a 
resistance adjustment. It measures 
4%"x2x4%" and is housed in a black 
aluminum cabinet with eggshell white 
front. The MFJ-202B RF Noise Bridge is 
available for $59.95 plus $4.00 shipping 
and handling. For more information, con- 
tact MFJ Enterprises, Inc., P.O. Box 494, 
Mississippi State, MS 39762, or circle 
number 105 on the reader service card. 

Dotronix, Inc. DTU-12 
Amateur Data Display 

Dotronix, Inc. offers commercial- 
grade U.S. manufactured CRT displays 
for Morse code translators, SSTV, ATV, or 
personal computer applications. The 
DTU-12 from Dotronix, Inc. is available in 
kit, chassis, or chassis/a.c. power ver- 
sions, either P4 (white) or P31 (green) 
phosphor. It requires only 12 volts at 1.5 
amp, and standard TTL horizontal and 
vertical control signals, with 2.5 volt 
video drive. Scan rate is 15,750 Hz. 

The kit is $85 (CRT/circuit only); chas- 
sis $95; a.c. supply $35 (for chassis ver- 
sion). These are brand new, commercial- 
grade displays, factory adjusted for pro- 
per geometry and supplied with written 
specifications. For more information, 
contact Dotronix, Inc., 160 First Street 
S.E., New Brighton, MN 55112, or circle 

number 102 on the reader service card. 
Please send all reader inquiries directly. 
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Tokyo Hy-Power Labs 
HC-2000 Antenna Tuner 

The HC-2000 is a 2000 watt p.e.p. (50 
watts maximum on 1.9 MHz) h.f. antenna 
coupler with a power/s.w.r. meter and 12 

APPLE 1] [™ 
VIC 20™ 

ee va BAUDOT - ASCII - MORSE 

TU II. Complete computer interface. Sends and receives RTTY and $124.95 

position antenna switch (6 through the CW. Assembled and tested (less cables) 

tuner and 6 bypass). It will tune coaxial VIC 20 adapter cable $9.95 
fed antennas, balanced line antennas VIC 20 RTTY/CW cassette (requires 8K memory expansion) $29.95 

(balun included), or end-fed wires. The APPLE “Ham Radio Communications Package” by C.H. Galfo $29.95 
HC-2000 is band switched for 1.9, 3.5, 7, APPLE ‘‘Super-Ratt’” with Radio Bulletin Board System, Verified $59.95. 
10, 14, 18, 21, 24.5, and 28 MHz bands, 
plus it has 6 to 1 vernier dials on the capa- 
citors for easy fine tuning! Scales on the 

File Transfer, Selcall, etc. 
Write for kit information and prices. 

Add 5% for shipping. Washington residents add sales tax. VISA/MC include expiration date. 

dual meters include s.w.r., 2 kw, 200 w, HRA ELECTRONICS, Dept. C, P.O. Box 571, Hoodsport, WA 98548 
and 20 w. Connectors are SO-239's and TTT TIT TIT TI 
Johnson terminals. CIRCLE 45 ON READER SERVICE CARD 

Suggested retail for the HC-2000 is 
$329.95. For more information contact = 
THL Sales Department, Encomm, Inc., : es 
2000 Ave. G, Suite 800, Plano, TX 75074 get super 2 meter performans 
or circle number 101 on card. quality and durability 

RELIABLE MICROWAVE TV ANTENNAS 

2.1 to 2.6GHz Frequency Range 

34db System Gain (or Greater) 

$119.95 Complete System (as pictured) 
Down Converter Probe Style 

(Assembled and Tested) $ 49.95 

Power Supply (12V to 16V DC+) 
(Assembled and Tested) $ 39.95 

PETERSON 
ELECTRONICS 

4558 Auburn Blvd. 
Sacramento, CA 95841 
(916) 486-9071 

C.O.D.’s 

SPECIAL QUANTITY 

PRICING 

ey) Dealers Wanted 

7 
1 YEAR WARRANTY = | (aaah 
PARTS & LABOR x [Sees] 

CIRCLE 6ON READER SERVICE CARD’ 

Jayoeam 4, 6 and 8 element quads achieve a level of quality, 

durability and performance not previously available in am- 

ateur antennas. 

dB 

w 

g 
fa] 
N x > 
ac 
Ww 
> 
fo) 
= 
< 
6 

Gain over + /2 Dipole 
145 150 

FREQUENCY MHz QA Q6 Qs 

FREQUENCY (MHz) 144-148 144-148 144-148 

GAIN dod ; 10.9 11.9 

FRONT TO BACK RATIO 22cB 25dB 

SPECIFICATIONS 3dB BEAMWIDTH E40° E37" 

H49° H38° 
BOOM LENGTH ‘ 8.2’ 11.6’ 

LONGEST ELEMENT 4” 24.4” 24.4” 

TURNING RADIUS 6 4.2’ 5.87’ 

(APPROX) 

DESIGN IMPEDANCE 50 Ohms 50 Ohms 50 Ohms 

POWER RATING (PEAK) 1kwP.E.P.  1kWP.EP. 1 kwP.E.P 

WINDLOADING AT 30.8 los/f 45.1 los/f 61.6 lbs/f 

80MPH 

WEIGHT 5.94 Ibs. 7.7 los 10.3 lbs. 

Contact your ham radio dealer or one of the dealers listed below for 

Jayoeam Antennas. For further information, contact: 

JASCO 
INTERNATIONAL INC. 

G.1.S.M.0. COMM. INC. COMM.CENTER ALIS ELECTRONICS P.O. Box 29184 
4-800-845-6183 4-800-228-4097 (305) 997-5324 Lincoln, Nebraska 68529 
Rock Hill, SC Lincoln, NE Boca Raton, FL 

Lunar’s line of RF actuated in-line receiving pream- 
plifiers can spark up that otherwise dead band. 
Missing those weak ones? Become an elephant with 
new ears. Models available from 28-220 MHz 
bands. Simply insert between your transceiver and 
antenna, apply 12 VDC and enjoy. Standard SO-239 
connectors on RF ports - BNC available. Typical per- 
formance at 144 MHz: 1.4 dB NF 10 dB gain. Low 
noise performance from Lunar - simply, the best. 

the 2775 Kurtz Street, Suite 1 He WONAR «75 kurt shoot Suton 
ctronics (619) 299-9740 ® Telex 181747 

CIRCLE 29 ON READER SERVICE CARD 
CIRCLE 106 ON READER SERVICE CARD 

Say You SawitiInCQ 77 



a regular feature by 

THEODORE J. COHEN, N4XX 

Washington, D.G. 
THE INS AND OUTS OF THE WASHINGTON SCENE 

Heavy Schedule of Amateur Matters in January 

The FCC’s schedule of activities for 
January was dominated by numerous 
matters of interest and concern to the 
Amateur service. According to Messrs. 
Jim McKinney and John Johnston of the 
Private Radio Bureau, the following three 

issues were addressed by the Commis- 
sion on 20 January 1983: 

1. Proposed NPRM on an ‘‘amateur 
no-code”’ license class. During the sum- 
mer of 1982, the Commission ordered the 

Private Radio Bureau to prepare a draft 
NPRM in the matter of a no-code license 
class for the Amateur service. In particu- 
lar, the Bureau was instructed to consid- 
er two options: 

A. A license class similar to the digital 
class license issued by the Canadian gov- 
ernment (the Commissioners, however, 
refrained from specifying the technical 
level of the new U.S. license’s exam); 

B. An ‘‘easy-to-get’’ code-free license 
with a technical exam on the order of that 
now required for the Technician class li- 
cense. 

Despite last-minute appeals by the 
ARRL to the Commission for an 18-month 
delay in the issuance of the NPRM, the 
Commission directed that the proposed 
Notice be released for public comment. 
(Docket No. 83-28). 

2. Proposed NPRM on the procedures 
to be used by those who voluntarily ad- 
minister amateur exams. Under the pro- 
visions of PL 97-259, the Commission 

was directed to set up a volunteer system 
for administering amateur code and the- 
ory exams. The ARRL petitioned for such 
a system last year (RM 5229), and the 
League’s comments, as well as those 
provided by the Capitol Hill Amateur Ra- 
dio Society, were used to develop the pro- 
posed NPRM. The Commission voted to 
release the proposed NPRM for public 
comment (Docket No. not available at 
this writing). 

3. Proposed NPRM on a GE proposal 
for a 900 MHz Personal Radio Communi- 
cation Service (PRCS). The proposed 
NPRM would seek comment on GE’s pro- 
posal to provide remote telephone ser- 
vice to the public. The service would em- 
ploy 25 kHz channels in a band at 900 
MHz, and would provide direct access to 
a person’s telephone from a remote or 

Media-Tech, 8603 Conover Place, Alex- 
andria, VA 22308 
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mobile unit. Additionally, a person could 
access his or her telephone by means of 
signals relayed through special repeat- 
ers. This matter is only of interest to 
amateurs because many possess the 
technical capabilities required to install 
and operate the repeaters that would be 
used. The Commission approved the re- 
lease of the NPRM (Docket No. 83-26). 

Note added in proof: As we go to press, 
we have learned that on 27 January 1983, 
the Commission will consider new draft 
provisions for amateur use of AMTOR, a 
digital, highly reliable, request-repeat ra- 
dioteleprinter code (also known under the 
trade name SITOR in the commercial ser- 
vices; see QST, August 1982, p. 55, for 
the ARRL’s petition requesting permis- 
sion for amateurs to use AMTOR). 

Since the matter of adopting Rules 
which permit amateurs to use AMTOR 
should be non-controversial, it is possible 

that the Commission could issue an Or- 
der to adopt the Rules under the Adminis- 
trative Procedures Act (versus having to 
go through full rule-making procedures 
involving an NPRM). 

Amateurs Abide By Restrictions 
on New 10 MHz Band 

Amateur incursions into the restricted 
portion of the new 10 MHz band (i.e., the 
subband from 10.109 to 10.115 MHz) are 
no longer a major problem, according to 
Richard Smith, Chief, Field Operations 
Bureau, FCC. At one time the number of 
violations observed by the FOB ran as 
high as 40 per day, raising fears that the 
temporary Secondary allocation of the 
10.1-10.15 MHz band to the Amateur 
service would be withdrawn. ‘‘Today,”’ 
says Smith, ‘‘the number is down to one 
or two violations per day, and we feel that 
we have the situation well in hand.’ 

Readers are again reminded to steer 
clear of the subband 10.109-10.115 
MHz, a portion of the band that is reserv- 
ed for the exclusive use of certain gov- 
ernment agencies. 

Plans for Amateur Assistance on 
Enforcement Matters Moving Ahead 
Among the provisions of PL 97-259 (the 

so-called Goldwater Bill), which the Presi- 
dent signed into law last September, is 
the go-ahead for amateurs to assist the 
Commission in matters pertaining to en- 
forcement of its Rules for the Amateur 

service. To this end, a draft plan for imple- 
menting Amateur-Commission coopera- 
tion in the area of enforcement is now be- 
ing prepared. Further, the possibility ex- 
ists that an approved plan could be imple- 
mented as early as this summer /f it can 
be ‘‘turned on”’ through internal adminis- 
trative actions. Should the Commission 
require the plan to go through full rule- 
making procedures, however, the start- 

ing date would be delayed by several 
months. 

Cable Television Association 

Addresses CATV Leakage 
Writing in the November 1982 issue of 

CATJ (the journal of the Cable Television 
Association), Wayne Sheldon, A CATA di- 
rector, noted that a panel of experts on 
CATV which met at last fall’s ARRL West- 
ern Region Convention agreed that‘... 
any amount (of interference) that caused 
interruptions of communications by the 
Hams was too much and must be reme- 
died by one method or another.’’ 

A member of the panel, George Sears, 
Engineering Director of Gill Cable (San 
Jose, CA), noted that his company had 
voluntarily removed signals from Chan- 
nels E and K (within the 144 and 220 MHz 
bands, respectively) because of CATV 
signal leakage problems involving the 
Amateur service. Despite Gill Cable’s at- 
tempts to clean up the leakage problems 
on these two channels, said Sears, ‘'.. . 
accidents, squirrels, and weather inevit- 
ably caused problems.”’ 

Chris Imlay, Legal Counsel for the 
ARRL, pointed out to the panel that all 
cable operators were not so cooperative 
in correcting leakage problems. As a re- 
sult, the ARRL was forced to petition the 
FCC for relief; the matter is now the sub- 
ject of RM-4040. In this regard, Imlay 
read comments to the FCC on RM-4040 
which were filed by a major operator of 
cable systems in the U.S. The comments, 
paraphrased by Sheldon, stated: 

‘Amateurs had two choices if they ex- 
perienced interference from the cable. 
First, since their antennas were very di- 
rectional, all they had to do was point 
them in another direction to eliminate the 
problem.’’ (The cable operator did not in- 
dicate how the amateur was then to com- 
municate on the desired path!) 

“Second, since the Ham operator’s 
equipment is tuneable, he could move to 
another frequency.”’ (Here, the cable op- 
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erator apparently is ignoring the fact that 
the frequencies in question are allocated 
to the Amateur service and not to cable 
users.) 

The cable operator’s comments are, of 
course, ridiculous, and even Sheldon 
was moved to say that ‘‘With friends like 
this running around loose, the cable in- 
dustry doesn’t need any enemies.” 

Sheldon urged cable operators not to 
ignore the complaints of amateur opera- 
tors regarding interference from CATV 
operations, and urged CATA members in- 
volved in such r.f.i. complaints to seek 
help from the Association’s Engineering 
Office. 

Broadcaster Threatens 
Commission’s ‘‘Last Man In’’ Rule 

According to reliable sources in Wash- 
ington, the Commission’s ‘‘last man in’’ 
rule is under heavy fire from a broadcast- 
er who is the subject of an r.f.i. investiga- 
tion. The broadcaster involved, WVEU TV 
in Atlanta, GA, operates on Channel 69, 

and its tower is co-located with numerous 
land mobile installations. The latter, un- 
fortunately, have been experiencing seri- 
ous desensing and interference prob- 
lems resulting from the TV station’s sig- 
nals and its spurious components, and 
so, the station was ordered to operate on 
reduced power until the issue is settled. 

Under the ‘‘last man in”’ rule, the last 

operator to occupy a site is responsible 
for cleaning up any r.f.i. problems which 
result from his operation. Here, WVEU TV 
is the ‘‘last man in,’’ and so, the Commis- 

sion expected the TV station’s operators 
to seek technical solutions to the prob- 
lems encountered by the land mobile op- 
erators. 

Instead, the station, which is minority 

owned, is seeking political support in 
Congress to void the ‘‘last man in’’ rule 
and to place the responsibility for clean- 
ing up the r.f.i. problem elsewhere. 

Because the ‘‘last man in’’ rule can be 
applied to all radio services administered 
by the Commission, and because it is one 
of the most potent weapons the Commis- 
sion has for fighting new r.f.i. problems, 
the WVEU TV case has implications 
which go far beyond the case at hand. As 
such, amateurs and operators in other ra- 
dio services are monitoring develop- 
ments closely to see if the technical mer- 
its of the FCC’s position will prevail. 

ARRL Supports Adoption 
of ANSI Proposal on Standards 
for Human Exposure to R.F. 

Under General Docket 79-144, the 
FCC is now looking into the matter of r.f. 
exposure standards for human beings. 
Focus on this problem stems from the 
fact that energy in electromagnetic- 
waves can present a hazard to life. For 
example, X-rays and gamma rays can 
produce ionization and subsequent ge- 
netic damage, while r.f. radiation of suffi- 

ciently high intensity can heat biological 
tissue. 

According to the Office of Science and 
Technology, FCC, studies have shown 
that the human body absorbs r.f. energy 
at a maximum rate in the 30 to 300 MHz 
region. Accordingly, the Commission has 
undertaken the task of developing rf. 
safety standards which take account of 
frequency dependence. The most re- 
strictive standards, of course, will be in 
the band where biological effects are the 
highest. 

The ARRL’s Committee on the Biologi- : 
cal Effects of RF Energy has followed the 
Commission's inquiry closely, and it con- 
tinues to participate formally in the FCC’s 
work on this matter. As part of its efforts, 

the Committee has reviewed the work of 
the American National Standards Insti- 
tute (ANSI). ANSI recently completed an 
eight-year study of human exposure to 
r.f., with particular emphasis on frequen- 
cy dependent effects. In particular, ac- 
cording to AMATEURADIO (the ARRL’s 
public information newsletter), ANSI 
looked for the ‘‘worst case’’ conditions 
throughout the spectrum and set r.f. ex- 
posure standards for human beings at 
one tenth these levels. The Committee 
believes these levels to be acceptable, 
and so, the ARRL endorsed the ANSI pro- 

posed standards and urged the FCC to 
adopt them as the national standards. 

Finally, in the matter of biological ef- 
fects caused by r.f. radiation, Dr. Michael 
Marcus, Office of Science and Technol- 
ogy, FCC, notified your Editor that the En- 
vironmental Protection Agency (EPA) has 
released an advanced NPRM which indi- 
cated that this Agency intends to act on 
the issue. While no specific EPA propos- 
als have surfaced to date, Washington in- 
siders expect the EPA’s proposed stan- 
dards to be a variant of the standards pro- 
posed by ANSI. 

AMSAT Prepares for New 
‘*Satellite Basics’’ Net 

According to Amateur Satellite Report, 

the Radio Amateur Satellite Corporation’s 
newsletter for the amateur space pro- 
gram, a new ‘‘Satellite Basics’ net is in 
the ‘‘talking and thinking’ stage. Consid- 
eration of a new net resulted from a num- 
ber of requests for AMSAT to provide in- 
troductory-level material in an easily ac- 
cessible way. Creation of a new net is 
made all the more urgent by the fact that 
several existing nets will be moving to 
Phase IIIB satellite this summer. As such, 

at least one new h.f. net will be needed to 
serve as a ‘‘breeding ground’’ for new 
users of OSCAR satellites. 

If you’re interested in joining a new 
AMSAT ‘‘Satellite Basics’’ net, contact 
AMSAT Net Manager W8GQW, 1617 West 
McKaig Road, Troy, OH 45373. Amateurs 
wishing to join AMSAT should contact 
The Radio Amateur Satellite Corporation, 
P.O. Box 27, Washington, D.C. 20044. 
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ARRL President Clark Attends 
White House Ceremony 

ARRL President Clark, W4KFC, one of 
several dozen heads of organizations 
who have agreed to serve on the U.S. 
Council for World Communications Year 
83, attended ceremonies at the White 
House in December when President Rea- 
gan officially announced U.S. participa- 
tion in WCY83. Also in attendance were 
other members of the Council, the FCC 
Commissioners, and Under Secretary of 
State William Schneider, K2TT. 

A reception to celebrate WCY83 was 
later held at the Department of State. At- 
tending for the ARRL was Perry Williams, 
W1UED, Washington Area Coordinator. 
The reception, hosted by Secretary 
Schneider, provided an informal atmos- 
phere for discussions between Williams 
and representatives from the Commis- 
sion, the Senate, and the telecommuni- 
cations industry. 

Vernon P. Wilson, KT4K, Retires 
After 18 Years With FCC 

Vernon P. Wilson, Chief, Regional Ser- 

vices Division, Field Operations Bureau, 
FCC, retired on 7 January 1983 after 18 
years of service with the Commission. 

Wilson began his career with the FCC 
in 1964 as an electronic engineer in the 
Boston field office. Shortly thereafter, he 

NEW TS830S for $150? 

Yes indeed! Just add a Matched Pair of top- 
quality 2.1KHz BW (bandwidth) Fox Tango 
Filters. Here are a few quotes from users: 

“... Makes a new rig out of my old TS830S!...” 
“.. VBT now works the way | dreamed it should...” 
“Spectacular improvement in SSB selectivity...” 

“...Completely eliminates my need for a CW filter...” 
“..Simple installation - excellent instructions...” 

The Fox Tango filters are notably superior to both 
original 2.7KHz BW units but especially the 
modest ceramic 2nd IF; our substitutes are 8-pole 
discrete-crystal construction. The comparative 
FT vs Kenwood results? VBT OFF — RX BW: 2.0vs 
2.4; Shape Factor: 1.19 vs 1.34; 80dB BW: 2.48 vs 
3.41; Ultimate Rejection: 110dB vs 80. VBT SET 
FOR CW at 300Hz BW — SF 2.9 vs 3.33; Insertion 
Loss: 1dB vs 10dB. 

AND NOW A NEW TS-930S. 

Tests prove that the same filters improve the 930 
even more than the ‘830. Don’t buy CW filters— 
not even ours. Your probably won't need them. 

INTRODUCTORY PRICE: (Complete Kit)...$150 
Includes Matched Pair of Fox Tango Filters, 
all cables, parts, and detailed instructions. 
Specify kit desired: FTK 830 or FTK 930. 
Shipping $3 (Air $5). FL Sales Tax 5% 

ONE YEAR WARRANTY 
F GO FOX-TANGO - TO BE SURE! 

Y> Order by Mail or Telephone. 
AUTHORIZED EUROPEAN AGENTS 

Scandinavia MICROTEC (Norway) 

Other: INGOIMPEX (West Germany) 

FOX TANGO CORPORATION 
Box 15944C. W. Palm Beach. FL. 33406 

Phone. (305) 683-9587 
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| moved to Philadelphia, where in 1971 he 
was promoted to Engineer in Charge of 
that city’s field office. Moving to Wash- 
ington in 1972, Wilson joined the Enforce- 
ment Division, and in 1972 he became 

Chief of the Regional Services Division. 
On his retirement, Wilson said that he 

plans to divide his time between Maine 
and Florida, where he will likely spend 
many hours operating as KT4K. 

Breathalyzers Lose Round to R.FI. 
Four models of breathalyzer machines 

produced by Smith & Wesson were re- 
cently found to be susceptible to radio 
frequency interference (r.f.i.) by that 
manufacturer. As a result, the company 
has notified Virginia state officials that 
when the devices are operated in strong 
r.f. fields, test results could contain major 

inaccuracies. 
Questions about the accuracy of tests 

performed by Smith & Wesson’s breath- 
alyzers are known to have led to the dis- 
missal of at least one drunk-driving case 
in Virginia. And according to The Wash- 
ington Post, that state’s attorney gener- 
al’s office has recommended that state 
police ‘temporarily stop using their 
breathalyzer machines.” 

Pay-TV Service Gets Tough 
with Illegal Seller of Decoders 

Super TV, a pay-TV service which oper- 
ates on Channel 50 in Washington, D.C., 
and on Channel 54 in Baltmore, MD, is su- 
ing a Manassas, VA, retailer for 1.45 mil- 

lion dollars in damages. The suit against 
Walker Technical Services results from 

that retailer’s illegal sales of pay-TV de- 
coders. Use of such decoders allows 
viewers to watch descrambled programs 
without having to pay for the service. 

Super TV, which filed the suit in Alexan- 

dria (VA) federal court, is also seeking a 
permanent injunction against the sale of 
decoders by Walker Technical Services. 

FCC Shuts Down 
Anti-Castro Broadcaster 

The FCC has shut down another anti- 
Castro broadcaster in southern Florida 
who was operating just below the ama- 
teur 40 meter band. According to Joe 
Casey, Chief, Investigations Branch, En- 
forcement Division, Field Operations 

Bureau, the latest station to be closed 
had no apparent connection with previ- 
ous operations of this type. The Commis- 
sion has issued the operator of the station 
a forfeiture in the amount of $500 and has 
warned him that further violations will 
result in stiffer penalties. 

Lame-Duck Congress Sees 
Radio Marti Voted Down in Senate 

Despite last-minute appeals from the 
White House and from individuals such 
as Armando F. Valladares, a Cuban poet 
who was imprisoned in Cuba for 22 years, 
the Senate killed President Reagan’s 
plan to beam propaganda to Cuba. The 
plan, if it had passed, would have created 

Radio Marti for the purpose of providing 
the Cuban people with information about 
their country and about President Fidel 
Castro’s support of revolutionary activi- 
ties in Central America and Africa. 

INSTALL YOUR OWN PRIVATE TVRO SYSTEM! 
Here is a complete home TVRO satellite receiving system that you can 

_install yourself. Call or write for more information and our FREE 
: brochure detailing systems, components and accessories. 

Complete 10’ and 12’ systems: CALL TODAY! 

52995 

+3495 TEM Microwave Corp 
Plus freight charges. 

24 channel receiver 

Drake ESR-24 *969 

22518 - 97th Ave No. 
Corcoran, MN 55374 

612-408-8014 
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PRETUNED - COMPLETELY ASSEMBLE 
ONLY ONE NEAT SMALL ANTENNA FOR 
UP TO 7BANDS! EXCELLENT FOR CON- 
GESTED HOUSING AREAS - APARTMENTS 
LIGHT - STRONG - ALMOST INVISIBLE! 

300 Ib. test dacron end supports, 

customs etc.)or order using VISA 
Ph 1-308-236-5333 Q9AM-6PM_ week days. 

WESTERN ELECTRONICS 

ALL BAND TRAP ANTENNAS! 
eS SS ESS —-aw- NES 

D- Ni 

% CLASS AMATEURS! IMPROVED DESIGN! 

COMPLETE AS SHOWN with 90 ft. RGS8U-52 ohm feedline, and PL259 connector, insulators, 30 ft. 
center connector with built in lightning arrester and static discharge - 

molded, seaied, weatherproof, resonant traps 1"X6”- you just switch to band desired for excellent worldwide 
operation - transmitting and receiving! LowSWR over all bands -Tuners usually NOT NEEDED! Can be used as 
inverted V’s - slopers - in attics, on building tops or narrow ‘lots. The ONLY ANTENNA YOU WILL EVER NEED 
FOR ALL DESIRED' BANDS -\WITH ANY TRANSCEIVER - NEW --EXCLUSIVE! NO BALUNS NEEDED! 

80-40-20-15-10-6\meter- 2 trap --- 104 ft. with 90 ft. RGS8U -connector -Model 998BUC... $89.95 
40-20-15-10 meter --- 2 trap ---54 ft. with 90 ft. RGS8U - connector - Model 1001BUC.... $88.95 
20-15-10 meter --- 2 trap --- 26ft. with 90 ft. RGS8U - connector - Model 1OO7BUC...... $87.95 
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clerical- 

- MASTER CARD - 
We ship in 2-3 days. ALL PRICES MAY INCREASE... 

SAVE - ORDER NOW! All antennas guaranteed for 1 year. 10 day money back trial if ret di ition! 
Made in USA. FREE INFO. AVAILABLE ONLY FROM “ Src peg ae a cole aa 

Dept. AC-4 

(512) 734-7793 
(512) 733-0334 

trial, Commercial, Marine, and Amateur 
Radios and Accessories. 

2317 VANCE JACKSON 

SAN ANTONIO, TX 78213 
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FOR ALL MAKES & MODELS OF AMATEUR 
TRANSCEIVERS - TRANSMITTERS - GUAR- 
ANTEED FOR 2000 WATTS SSB_ 1000 
WATTS CW. INPUT FOR NOVICE AND ALL 

AMER. EXPRESS. Give number and ex. date. 

Kearney, Nebraska, 68847 
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What apparently led to defeat of the 
Administration’s plan was fear by mid- 
west senators and U.S. broadcasters 
(notably WHO in Des Moines, IA) that 
Cuba would retaliate by jamming domes- 
tic broadcasts in the a.m. band. 

Majority Leader Howard H. Baker, Jr. 

indicated that he would give the plan high 
priority in the 98th Congress. 

Cordless Phones 
Radiate Long Distances 

Ina letter to your Washington Editor, 
Dave Beauvais, KB1F, noted that in his 

area (Amherst, MA) the base unit fre- 
quency used for cordless phones (1745 
kHz) sounds like a CB channel when the 
11 meter band is open. According to 
Beauvais, he can hear ‘'.. . dial tones, 
pulse dialing, and several layers of het- 
erodyned voices.” 

Beauvais lives in a rural area, and so, 
the interference is probably coming from 
the nearest small city which is 12 miles 
away! The fact that the signals propagate 
over such distances is probably due to 
the use of house wiring as antennas for 
cordless phone operations. 

Since the base unit frequency of 1745 
kHz is just below the edge of the amateur 
160 meter band, there is the possibility 
that amateur operations in the band 
1800-2000 kHz will result in r.f.i. to cord- 
less phones. Of more concern to users of 
these phones, however, should be the po- 
tential for unauthorized use of their 
phone line by third parties who are also 
equipped with cordless systems. In addi- 
tion, eavesdropping by outsiders is a 
threat to one’s privacy. 

FBI to Encode Its Transmissions 

According to the Associated Press, 

criminals and spies throughout the U.S. 
are eavesdropping on FBI radio com- 
munications, and are thereby reducing 

the effectiveness of the Bureau. The situ- 
ation has now become so intolerable that 
the Justice Department has asked Con- 
gress for $12 million to purchase encod- 
ing devices. 

Of particular concern to the FBI is the 
use of f.m. scanners by ‘‘organized crime 
figures, drug traffickers, career crimi- 
nals, and even the news media and curi- 

ous citizens.’ Because of eavesdrop- 
ping, says the AP, ‘‘... fugitives have es- 
caped, citizens have been injured, FBI 

agents have been threatened, investiga- 
tions have been thwarted, and the lives of 
agents and citizens have been endan- 
gered.” 

In addition to encoding the f.m. radio 
transmissions from the FBI’s 59 field of- 
fices across the nation, steps have al- 
ready been taken to classify the frequen- 
cies used by the Bureau. 

Your Washington Editor would like to 
thank Messrs. James McKinney (Chief, 
PRB) and John Johnston (Chief, Personal 

Radio Branch, PRB) for information on 
FCC agenda items for January 1983. 
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ELECTRICITY 
FROM SUNLIGHT 

We Make Photovoltaic 
Systems, Components, 
Hardware & Accessories 

A REALITY TODAY 
- Send $3.50 for Catalog to: 

ENCON PHOTOVOLTAICS 
Distributors of Solarex Photovoltaics 

Dept. CQ 27584 Schoolcraft 
Livonia, M'48150 

(313) 261-4130 
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For The Beginning 
And Advanced DXer! 

Computerize your DX with The 

Dx-Pediter! For the Apple com- 

puter (on disc). Comprehensive 

log for DXCC award. Price: $29.95 
plus $2.00 s &h. 

Confused about DX? Try The 
Complete Idiot’s Guide to DX! 

Learn the secrets that the folks 

who have 200 or more countries 

confirmed know. Price: $9.95 plus 
$2.50 s & h. 

Tired of looking for beam head- 

ings on computer printouts? 
Then The 2nd Op is the answer to 

your prayers! Price: $6.95 plus 

$1.25 s &h. 
Available through your local 

dealer or direct from the publish- 

er. California orders, please add 

6% % sales tax if ordering direct. 

From the Publishers of The Final Exam 

Bash Educational Services, Inc. 
P.O. Box 2115 

San Leandro, CA 94577 
415-352-5420 
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COMPUTERIZED 
MORSE KEYERS 
AEA, the first company to introduce microcomputerized products 
to the Amateur Radio market, is proud to announce the second 
generation of computerized electronic keyers. Each keyer is pre- 
programmed, no computer language is required of the operator. 
The easy to use keypads eliminate up to 75 switches or potien- 
tiometers, thereby greatly simplifying the operation of such 
sophisticated keying systems. We invite you to compare the 
features of our keyers (Shown below) to ANY others. 

IMPORTANT KEYER AND/OR AEA AEA AEA 
TRAINER FEATURES MM-2 KT-2 CK-2 MM-2 

Speed Range (WPM) 2-99 1-99 1-99 | 

Memory Capacity (Total Characters) 500 NA 500 

Message Partitioning Soft N/A Soft 

Automatic Contest Serial Number Yes NIA Yes 

Selectable Dot and Dash Memory Yes Yes Yes 

Independent Dot & Dash (Full) Weighting Yes Yes Yes 

Calibrated Speed, 1 WPM Resolution Yes Yes Yes | 

Calibrated Beacon Mode Yes NIA No = 

Repeat Message Mode Yes NIA Yes 

Front Panel Variable Monitor Frequency Yes Yes Yes 

Message Resume After Paddle Interrupt Yes N/A Yes KT-2 

Semi-Automatic (Bug) Mode Yes Yes Yes 

Real-Time Memory Loading Mode Yes NA Yes 

Automatic Word Space Memory Load Yes N/A Yes 

instant Start From Memory Yes NA Yes 

Message Editing Yes NA Yes 

Automatic Stepped Variable Speed No No Yes 

2 Presettable Speeds, Instant Recall No No Yes 

Automatic Trainer Speed Increase Yes Yes NA 

Five Letter or Random Word Length Yes Yes WA 

Test Mode With Answers. Yes Yes NA 

Random Practice Mode Yes Yes NA CK-2 

Standard Letters, Numbers, Punctuation Yes Yes N/A : 

All Morse Characters Yes Yes NA 

For more information write AEA, or bet- 
ter yet see your favorite dealer for a 
demonstration. 

Software ©copyright by AEA. 

PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE OR OBLIGATION. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 

P.O. Box C-2160, 
Lynnwood, WA 98036 

(206) 775-7373 
Telex: 152571 AEA INTL 

Contest Keyer 

Brings you the 
breakthrough! 
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ANRB@Ueetaes 
a monthly feature by 

KARL T. THURBER, JR., W8FX 

DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 

Antenna Accessories For The Hamshack: Part VII 

In recent issues of CQ, columnist W8FX 
has presented descriptions of a wide vari- 
ety of r.f. and antenna accessories for the 
well-equipped hamshack. In this conclud- 
ing column on accessories, he rounds up 
several important contemporary and 
“yesteryear’’ accessories for what we 
think you'll find to be an exceptionally in- 
teresting discussion. 

T. date, we have examined a very wide 
range of antenna and r.f. accessories. 
These have included both in-line and off- 
line devices, from the s.w.r. bridge to the 
r.f.i. filter, and a great deal in between. 

Last month, we discussed the antenna 
noise bridge (ANB) and the grid-dip oscil- 
lator (GDO). This month, we will finish up 
with a brief discussion of two other useful 
hamshack accessories: the signal gener- 
ator and the frequency counter. We will 
also highlight some interesting old-time 
accessories, and provide some hopefully 
useful words of advice on test equipment 
selection and maintenance. Let's look at 
the signal generator first. 

The R.F. Signal Generator 
The r.f. signal generator is a work- 

bench instrument which contains an os- 
cillator and associated circuitry to pro- 
duce variable reference signals for trans- 
mitter and receiver calibration, align- 
ment, testing, and servicing. Many also 
contain built-in audio generators for mod- 
ulating the r.f. carrier; others include vari- 
ous crystal marker functions. 

The signal generator is much like the 
GDO, but it is a shop-type workbench in- 
strument rather than a ‘‘hand-held”’ one, 
as are most GDOs. The signal generator 
is normally more stable and better cali- 
brated than is the GDO, and includes not 
only a simple r.f. oscillator, but a buffer or 

isolation stage or stages, as well as an at- 
tenuator to allow its r.f. output level to be 
precisely adjusted. 

The signal generator is useful in test- 
ing, aligning, and servicing receivers and 
transmitters, and at just about any other 
time when one might need a convenient 
source of r.f. Commercial and laboratory- 
type units are quite expensive, costing at 
least $500 or more, but for most ham ap- 

317 Poplar Drive, Millbrook, AL 36054 

A signal generator or r.f. oscillator is han- 
dy for general workbench applications, 
including circuit test and alignment. Inex- 
pensive ‘‘modular series’’ oscillator by 
Heath covers 310 kHz to 110 MHz on fun- 
damentals; a 1 kHz audio output is also 
available for tracing circuit defects. Oth- 
er items in the 5280 series include a four- 
function milliammeter, sine/square wave 
oscillator, RCL bridge, signal tracer, and 
common power supply for the units in the 

series. (Photo courtesy Heath Co.) 

plications relatively inexpensive $100 to 
$200 models usually can fill the need. 

Like the GDO, the main problem lies in 
coaxing sufficient accuracy out of inex- 
pensive units. However, signal genera- 
tors can be calibrated with the aid of a 
regular communications receiver, using 
signals from WWYV, or cross-checking 
against known signals on a well-calibrat- 
ed communications receiver or trans- 
ceiver. As with GDOs, accuracy can also 
be effectively increased by using the sig- 
nal generator in conjunction with a fre- 

Low-price Heath IM-4100 frequency 
counter kit allows frequency measure- 

ment at low cost and with high accuracy. 
Unit shown here has an input attenuator 
with three positions and an over-range in- 
dicator. Before purchasing a frequency 
counter, check the specs carefully, par- 
ticularly with respect to frequency range, 

input sensitivity, and accuracy of the time 
base. (Photo courtesy Heath Company) 

quency counter for a running check on 
the generator’s output frequency. 

In shopping for a signal generator, look 
for one that sports a high output (at least 
100,000 microvolts), decent accuracy 
(plus or minus 3% or better), and outputs 
on fundamental frequencies to at least 30 
MHz and usable harmonics to 150 MHz 
(higher if you plan to use the generator for 
u.h.f. work). Desirable features include a 
temperature-compensated oscillator cir- 
cuit, marker generator and crystal- 
checker functions, and an internal modu- 
lation capability. 

Although primarily a servicing and 
workbench instrument, I’d rank the signal 

generator not far behind hamshack 
staples such as the ANB, GDO, s.w.r. 
bridge, and wattmeter in terms of overall 
versatility and usefulness. 

The Frequency Counter 
An increasingly popular item of r.f. test 

equipment is the frequency counter. In 
fact, it’s almost as commonplace in the 
hamshack today as are the digital voltme- 
ter and s.w.r. bridge—mainly because of 
recent advances in solid-state and large- 

scale integration (LSI) technology which 
make the device a very affordable one. 

The frequency counter is a complete 
instrument for measuring frequency by 
counting the periods of a waveform and 
displaying the count as a numerical value 
in Hertz (Hz); there are several methods 
for accomplishing this task which we 
won't detail here. Most contemporary 
counters come with whole-digit display 
and cover at least up to 40 to 50 MHz. 
Front-end scalers or ‘‘pre-scalers’’ can 
extend coverage to several hundred MHz. 

With frequency counters well in the af- 
fordable range, the big problem is how to 
select the right counter for your needs. To 
make this choice, it’s especially impor- 
tant to determine the uses to which the 
counter will be put. For example, will it be 
used for reading the frequency of an hf. 
transmitter, or for checking out a u.h-f. 
rig? Will it be used as a general-purpose 
workshop instrument, or for checking out 
a mobile rig? And what kind of accuracy 
and sensitivity really is required? 

The frequency counter is one instru- 
ment in which it is especially advisable to 
become familiar with the specifications. 
All counters read frequency, but the 
specs tell how accurate and versatile the 
instrument is. Obviously, frequency 
range is a prime consideration: you can’t 
read out the 2 meter band on a 50 MHz 
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counter. For the most part, a 500 MHz 
counter will fill most amateur needs, al- 

though it is a good idea to see if a lower 
range counter can easily be updated by 
using a scaler to enable a higher range 
later on. 

Accuracy is an extremely important 
consideration. There are three main 
sources of errors in a frequency counter. 
These include the +1 count ambiguity, 
time-base instability, and trigger noise. 
The + 1 count ambiguity occurs because 
the input pulses and the time base nor- 
mally are not synchronized. Time-base in- 
stability is usually due to powerline fre- 
quency fluctuations (when this method of 
reference is used), or crystal drift when 
this type of oscillator is used as the gate 
time source. Trigger error is caused by 
the fact that the frequency counter can’t 
differentiate between a true signal and 
noise mixed with the signal. 

How much overall accuracy is re- 
quired? For the amateur operating up to 
about 2 meters, an accuracy of about 
+3 ppm (+0.0003%) is adequate. A 
counter having this degree of accuracy 
(+3 ppm) would be in error by only about 
+450 Hz at 150 MHz. Note, however, 
that the ppm specification holds only over 
a stated temperature range; the tempera- 
ture range should be mentioned in the 
time-base specs for the spec to be useful. 
Preferably, the time-base specs should 
include temperature stability, short- and 
long-term stability, and stability due to 
line voltage changes. For outdoor use, or 
for very high accuracy work (accuracy 
greater than + 1 ppm), consider the use 
of a crystal oven; if the crystal temper- 
ature is kept stable, the oscillator will also 
be stable. 

Also important are the input circuit 
specs, since this circuit must amplify and 
process a wide range of signals. The sen- 
sitivity at the higher frequencies is a very 
telling spec. For example, a sensitivity of 
150 mv at 450 MHz may be common with 
inexpensive counters, but it isn’t ade- 
quate to measure the output of a 100 mv 
signal generator. ‘Ballpark’? minimum 
sensitivities might be 150 mv at 500 MHz 
and 75 mv at lower (h.f.) frequencies, al- 
though this is very subjective and de- 
pends on the application. 

Besides the basic parameters of fre- 
quency range, accuracy, and input sensi- 
tivity, other factors are important. These 
include the type of display (LED, fluores- 
cent, Nixie tube, etc.); number and size of 
digits in the display; and special features 
and options (frequency range extenders, 
high-stability time bases, portable power 
packs, overload protection, etc.). 

A particularly useful accessory, espe- 
cially for use with inexpensive frequency 
counters, is the counter preamp. The 
preamp allows one to observe and mea- 
sure very small signals that otherwise 
would not be visible on the counter. 
These include signals from receiver os- 
cillators, low-level transmitter stages, 
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time bases, etc. Pagel Electronics, 
among several, markets a compact, bat- 
tery-operated line of preamps that is rep- 
resentative. Their u.h.f. preamp, for ex- 
ample, covers a range of 1 MHz to 500 
MHz, with a gain of 25-30 dB at the mid- 
range. An insulated probe is used on the 
BNC-type input for small-signal detec- 
tion. A 3-4 foot 50 ohm cable is used to 
connect the preamp to the counter. Most 
of these preamps can also be used with 
oscilloscopes, r.f. voltmeters, and other 
types of test gear. 

A good counter will last a long time, so 
it is worthwhile to shop carefully to select 
one that is accurate, reliable, and con- 
venient to use. If possible, get a ‘‘hands- 

on’’ demonstration of the unit to see if it 
appears to meet your measurement 
needs. And, once the counter has been 
purchased, learn how to use it proper- 
ly—always measure unmodulated sig- 
nals, be sure the signal is strong enough, 
avoid excessive signal levels, and use the 
counter with personal safety in mind. 

Accessories of Yore 

While this is a column primarily con- 
cerning current antenna and r.f. acces- 
sories, it is interesting and instructive to 
review some of the antecedents of pres- 
ent-day hamshack instruments. Three 
that | would like to highlight here are the 

A new challenge in the amateur radio world... 

Introducing 2m & 6m SSB/CW QRP Transceiver kit. . . 

MX 2 (144 MHz band) and MX-6Z (50 MHz band) SSB/CW QRP... 
Transceiver offers the user unlimited challenges in QRP. It 
creates a new dimension in amateur radio operation and lots of 
fun to play with. The major circuits are factory assembled and 
tested to insure superior performance. Just solder a few 
wires to switches and connectors and you are in operation. No 
special tools are needed, only about one hour of your time 
assembling, and you are ready to challenge the amateur world... 

from HENRY RADIO (8 
g. From‘California add 
Fagdling eharge for all. 

ACE communications, i11e. 
2832-D WALNUT AVENUE, TUSTIN, CALIFORNIA 92680 (714) 544-8281 

TELEX: 655-306 

FEATURES 
200mW for MX-2 and 250mW for MX-6Z 
MOS FET receiver front-end 
Noise blanker built in 
Single conversion receiver 
Built-in CW keyer 
VXO controlled (+ 50kHz per channel) 
External microphone and speaker jacks 
High quality crystal filter (7.8MHz) 
Provision for external DC operation 
6 x AAA dry-cell or 9V transistor battery 

SPECIFICATIONS 

Model MX-2 144MHz band SSB/CW 
Transceiver 
Model MX-6Z 50MHz band SSB/CW 
Transceiver 

Operating Mode: A3J (USB), A1 (CW) 
Maximum Output Power: 200mW 
(MX-2), 250mW (MX-6Z) 
Spurious Output: Greater than 40dB 
down 
Sideband Suppression: Greater than 
40dB 
Receiver Sensitivity: Less than 0.5uV 
for 15dB S/N 
Frequency Tuning Range: Maximum 
+ 50kHz per channel 
No. of Channels: 2 

} i 

-dowh kit with channel 

cder direct include 
rders welcome. 
.0.D. PLEASE. 
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absorption wavemeter, the frequency meter, 
and Lecher wires. 

We have already alluded to the absorp- 
tion wavemeter in a previous column as a 
sort of proto-field strength meter and also 
as a function included in the GDO. The 
absorption wavemeter was a test instru- 
ment designed to determine frequency 
by absorption of energy from the source 
under test. The device hada tuned circuit 
which was loosely coupled to the trans- 
mitter or oscillator; maximum energy was 
absorbed from the r.f. source (as indicat- 
ed by the unit’s meter or indicator bulb) 
when the circuit was adjusted to reso- 
nance with the r.f. source. The frequency 
could then be determined by referring to 
a calibrated dial on the device or by using 
a separate chart. Most wavemeters were 
either bandswitching or they used a set of 
plug-in coils to cover the h.f. ham bands 
from 160 or 80 meters, up to 10 meters, 
and sometimes higher. 

Depending upon how accurate the de- 
vice’s calibration was, the wavemeter 
could handle a number of jobs fairly well. 
This included checking the fundamental 
frequency of v.f.o.’s and oscillators, de- 
tecting transmitter harmonics, checking 
for parasitic oscillation, and adjusting fi- 
nal amplifier neutralization. The absorp- 
tion wavemeter could also double as a 
field strength meter and an a.m. modula- 
tion monitor, as well. Since most units 
were fairly sharply tuned, they could give 
a positive indication of whether or not one 
was operating on the correct band (acci- 
dentally tuning up a transmitter on a har- 
monic frequency used to be a common 
class ‘‘C’’ tuneup problem that invited 
receipt of a so-called FCC ‘‘pink ticket’’). 

A real standout among these older in- 
struments was the Bud Model GM-79 
“Gimix,’’ a calibrated bandswitching ab- 
sorption wavemeter that covered from 
3.5 to 30 MHz. The Bud unit was fairly rep- 
resentative. It had a pilot-lamp resonance 
indicator, although a milliammeter or mi- 
croammeter could be plugged into it for 
greater sensitivity and accuracy of ad- 
justment; a pair of headphones could 
also be plugged in for aural monitoring. A 
similar Triplett instrument, the Model 
3256 ‘‘Frequency Meter,’’ performed a 
comparable function, and it included a 
built-in d.c. milliammeter and boasted di- 
rect frequency calibration. 

However, beware: If you use the wave- 
meter (or any other type of ‘‘probing”’ in- 
strument) with your ham gear, you should 
observe two important cautions: (1) be 
careful when probing around a live trans- 
mitter circuit to be sure that you don’t in- 
advertently touch any high-voltage or 
r.f.-hot points in the rig; and (2) be sure not 
to ‘‘overcouple”’ the device to the r.f. cir- 
cuit under test to prevent excessively 
broad and inaccurate readings caused 
by overloading the unit. 
Earlier in this column we discussed the 

frequency counter. Its ancestor is the fre- 
quency meter, a basic instrument that indi- 

cated the frequency of a signal applied to 
it. The most common kind is the hetero- 
dyne frequency meter, which contains a 
frequency generator or oscillator that is 
tuned to beat (heterodyne) with the fre- 
quency to be measured. The two signals 
are the same at zero-beat, and they can 
be read out on a meter or by using a con- 
version chart. Insome respects, it is actu- 

ally a refinement of the even older wave- 

meter. 
Few amateurs built their own frequen- 

cy meters, since for them to be truly ac- 
curate, the device had to be exceptional- 
ly stable, both mechanically and electric- 
ally. Most amateurs relied on the less-ac- 
curate but more easily constructed ab- 
sorption wavemeter (described earlier) 
for routine transmitter checking, and on 
their receiver and band-edge calibration 
marker or crystal calibrator for an indica- 
tion of the frequency of their transmitted 
signal. 

Some amateurs who knew a good deal 
in the surplus market when they saw one 
bought the war-surplus BC-221 frequen- 
cy meter (sometimes seen under its Navy 
“LM” designator). This little unit, although 
perhaps anachronistic by today’s stan- 
dards, could be depended upon for sur- 
prisingly accurate frequency measure- 
ments, yet could be purchased for as little 
as $40 or $50. The instrument did have a 
disconcerting tendency to drift, however, 
and it had to be used in connection with a 
complicated calibration book to make ac- 
tual frequency readings. 

The frequency meter has, for the most 
part, given way to the frequency counter. 
However, a modern-day ‘‘frequency me- 
ter’ is manufactured by the Internation- 
al Crystal Manufacturing Co. The FM- 
2400CH is a portable, solid-state meter 
specifically designed for mobile trans- 
ceivers and receivers, and it covers the 
spectrum from 25 to 1000 MHz; frequen- 
cy stability is an impressive + .0005% 
without temperature correction. It can 
also be used as a wide-range signal gen- 
erator and f.m. deviation meter. 

Lecher wires are something of a novelty 
today. They consisted of two parallel con- 
ductor wires or lines that were coupled to 
a transmitter or oscillator in order to 
physically measure the wavelength. The 
two wires formed a transmission line that 
had very pronounced resonance effects 
and on which standing waves appeared. 
The wavelength of the frequency being 
measured was equal to two times the dis- 
tance between any two consecutive cur- 
rent loops, or maximums. 

This handy, if somewhat unwieldy, de- 
vice was practical only at v.h.f. and u.h.f. 
frequencies because of the dimensions 
involved. Lecher wires were normally 
constructed on a two-by-four or wooden 
planking; the two wires were tightly 
stretched between end pieces using turn- 
buckles. For determining the transmitter’s 
frequency, a small wire loop and flash- 
light bulb were loosely coupled to the 
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Certainly not in the category of r.f. test 
equipment, a good all-purpose power 
supply is a worthwhile addition to the 
hamshack workbench. Heath unit shown 
here is for the designer’s and experi- 
menter’s workbench and features one 
fixed 5 volt d.c. output and two continu- 
ously variable 0-20 volt d.c. outputs for 
circuit design work. For workbench test- 
ing of mobile transceivers and other 
d.c.-powered equipment, a heavy-duty 

workbench power supply/battery elimina- 
tor is a useful item of test equipment. 

(Photo courtesy Heath Company) 

rig’s output tank circuit. The Lecher wire 
apparatus was also loosely coupled to 
the transmitter tank circuit. A shorting 
bar was then moved down the wires until 
a pronounced dip was observed. The 
shorting bar was then run down the wires 
until a second dip was observed. The dis- 
tance between the two points was equal 
to a half-wavelength, and by means of a 
sharp pencil ora slide rule (no calculators 
then!) the wavelength could be convert- 
ed to frequency. 

Admittedly, the measurement process 
was cumbersome, but it was reasonably 
precise—after all, it constituted a physi- 
cal measurement of wavelength. While a 
few v.h.f. and u.h.f. experimenters still 
may make use of Lecher wires, instru- 
ments such as the ANB, GDO, and fre- 
quency counter have pushed this inter- 
esting device off-stage. 

Some ‘‘Words of Wisdom’’ 

Regarding cost, good test equipment 
costs money; in some cases, this cost 
can be more than that of the gear that itis 
intended to serve. Yet one of the best in- 
vestments you can make is in good, de- 
pendable test equipment, whether for 
“rf. purposes”’ or for workbench servic- 
ing. Good test equipment rarely becomes 
outdated. 

Naturally, it doesn’t make a great deal 
of sense to make yourself a ‘‘test equip- 
ment pauper’ by buying far beyond 
needs. Very few amateurs, for example, 

require a spectrum analyzer, or a fre- 
quency counter that will count to 1 giga- 
hertz or higher. The decision to purchase 
more- or less-expensive test equipment 
should be based on your needs and the 
frequency with which you anticipate its 
use. For example, it pays to obtain some 
good, basic test equipment such as a pre- 
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REMOTE -O- MIKE 
FM Wireless Mike 

$ 95 Range—up to 300 ft. 7 
FM Audio i 

j XTAL Controlled 
Simple Hook-up 
Reliable years of service 

Stop: The steering wheel mike cord 
tangle. Stop: Running back and forth to 
answer a call on your radio. Stop: The 
inconvenience of being tied to your 
radio during long QSO's. The Remote-O- 
Mike may be connected to any HF, VHF 
or UHF ham transceiver. Just connect 
the Remote-O-Mike receiver to the mike 
input jack and each time you press the 
PTT button on your cordless mike your 
ham rig will function as your normal 
mike. The Remote-O-Mike receiver will 
provide both the PTT and audio to your 
ham rig. 

Use in and around the house, auto, 
boat, etcetera. Just like a repeater with 
a range of up to 300 ft. Each Remote- 
O-Mike includes a XTAL controlled wire- € >) | 

) 

less FM mike and FM receiver. How do | AaRRapn 
ILmik d le relief(R : nc mreanana cane WORKS ON ANY RADIO—MOBIL OR BASE Biife Onsrces ciency | 

relief. 

To Order Call (619) 268-8131—Free Shipping 
CIRCLE 91 ON. READER SERVICE CARD 

Discount Ham Radio —9520 Chesapeake Dr., #606 A, San Diego. CA 92123 

Introducing our Latest Model — NOVAX II | | 

SIMPLEX / DUPLEX 

AUTOPATCH 

NOVAX | 

Low pass T.V I. filters from 
Barker & Williamson NeVax I 

Pomn COnmCT RECHIVE Teansunt 
®@@e @ 

NOVAX II 

NOW TWO MODELS TO 
SERVE YOU BETTER oVaAx 

YOUR OWN PRIVATE AUTOPATCH Mosite CONNECTION 

NOVAX interfaces your standard 2 meter; 220; 450; etc. Base station 
and telephone, using a high speed scan switching technique so that 
you can direct dial from your automobile or with your HT from the 
backyard or poolside — Automatically ... Easy installation. Transceivers, 
featuring solid state switching, offer best results ... Available interfaced 
with an ICOM 22U. 

FEATURES NOVAX II 
@3 min. Call duration timer 

Frequency 
Power | Cut Off jof Maximum| Minimum | Frequency 

Model |(Watts) |Frequency | Attenuation |Attenuation Range 

425 | 1000 52MHz | 70db [18-30 MH? | $29.50" 
[100_| 4a Me | 57 MMe | 60. db [16-30 MHe | $22.50" 

427__| 1000 70 dob__| 6 meter_| $36.00" 

All above to match “Add $2 shipping 
50 ohm transmitters and handling 
and antennas. 

© Up to 45 sec. activity timer 

© Single digit Access Control 

@ DTMF (Touch Tone)* phone connection 

@ 4 digit Access Control 

© Toll Restrict 

@ LED Digital Display 

© Vinyl covered alum. case size 10"x 8" x 1%" 

YES 

© Rotary Dial System (incl. Last digit dial) YES—"‘Option’”’—$49.95 ALL OUR PRODUCTS MADE IN USA 

@ Ring Back (reverse autopatch) “Option” |YES—$39.95; Kit $29.95 | _ YES—Wired—$39.95 | BARKER & WILLIAMSON 

i it;$169.95/wired$219.95| Wired only $279.95 
“fie fosstpegohend® ae Quality Communication Products Since 1932 

At your Distributors write or call 
: ao ote he PA 19007 

CIRCLE 110 ON READER SERVICE CARD 

® Directly Interfaces with Repeater 

N.Y.S. Res. add appro. Sales Tax SHIPPING ADD $3.50 in U.S.A. 

* Trademark ATT 
To order, send SBRENT 
check, money EVELOPMENT Box 162 - Tudman Rd. 

order to: OrPoration Westmoreland, N.Y. 13490 
MASTER CHARGE SNAG 
AND VISA ACCEPTED (formerly R.W.D. Inc.) °F Phone 315-829-2785 

CIRCLE 135 ON READER SERVICE CARD 
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cision multimeter or s.w.r. bridge, be- 
cause you'll likely use these instruments 
every day, and they’ll probably never go 
out of style. On the other hand, to invest in 
a frequency counter good to an accuracy 
of less than one part per million would not 
be cost-effective if you are but a casual 
v.h.f. or u.h.f. operator. 

After deciding on what kind of test 
equipment you need and expect to use 
enough to justify its purchase, you should 
carefully select it by evaluating perfor- 
mance, features, and price. Shop the 
electronics distributors in your area and 
the amateur radio magazines, and send 
for comparative spec sheets. Like any- 
thing else you buy, careful comparison 
shopping pays off handsomely. 

It is amazing how the same number of 
dollars will buy vastly differing quality and 
specs from different manufacturers. 
And, while you can usually save a great 

deal of money by buying kits, they’re not 
always the best buy. For example, you 
may find that it’s less expensive to buy a 
precision wired-and-tested frequency 
counter from one of the newer firms that 
specialize in digital test equipment than it 
is to purchase an equivalent kit. 

A worthwhile club project can be the 
purchase of a high-quality set of r.f. test 
equipment for use by the membership. 
While this may not be a particularly cost- 
cutting effort for the more inexpensive 
items of test equipment, when it comes to 
the complex and costly equipment often 
needed, it’s a good way to allow all of the 
members to share in the benefits of using 
the higher-priced gear on a cooperative 
basis. If your club goes this route, buy 
only the best, most rugged instruments, 
as shared equipment tends to get much 
rougher treatment than individually own- 
ed gear. 

FACSIMILE 
COPY SATELLITE PHOTOS, 
WEATHER MAPS, PRESS! 

The FAX Are Clear on our full-size, 
18% inch wide recorders 

Free Fax Guide 

ATLANTIC SURPLUS SALES (212) 372-0349 
3730 NAUTILUS AVE: BROOKLYN, NY 11224 

CIRCLE 107 ON READER SERVICE CARD 

S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERS™ 
Plug-in, solid state tube replacements 

¢ S-line performance—solid state! 
° Heat dissipation reduced 60% 

¢ Goodbye hard-to-find tubes 
e Unlimited equipment life 

TUBESTERS cost less than two tubes, 
and are guaranteed for so long as you own 
your S-line. 

SKYTEC Write or phone for 
Box 535 specs and prices. 
Talmage, CA 95481 (707) 462-6882 

CIRCLE 137 ON READER SERVICE CARD 
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More than an item of r.f. test equipment, 
the so-called ‘‘station monitor’ type of 
accessory is capable of various monitor- 
ing functions, and also performs as a 
wideband oscilloscope. The Kenwood 
SM-220 shown here monitors s.s.b. and 
c.w. waveforms from 1.8 to 150 MHz, 

monitors received signals in the receiv- 
er’s i.f. stage, provides trapezoidal pat- 
tern for linearity testing of linear ampli- 
fiers, allows observation of RTTY cross- 
pattern tuning points, and can expand to 

| pan-display capability for observing the 
number and amplitude of stations within 
a switchable + 20 kHz/+ 100 kHz bana- 
width. The unit has a built-in 1000 Hz and 
1575 Hz generator. (Photo courtesy Trio- 

Kenwood Communications, Inc.) 

In any case, it’s better to pay a few dol- 
lars more for your test equipment to ob- 
tain accurate, dependable gear, than itis 
to try to use cheap gear the reliability and 
accuracy of which may be doubtful. A 
good question to ask is, will the acces- 
sory provide me with more value in terms 
of improved operating and servicing con- 
venience than | have to pay for it? 

Now that you’ve bought the right 
equipment at the right price, what about 
its maintenance? It’s true that most test 
equipment requires little maintenance; 
for the most part, your test equipment will 
just sit there, doing its job for a long time 
without needing any calibration or servic- 
ing. However, it does pay to have a regu- 
lar program of preventive maintenance 
and calibration on your test equipment in 
order to keep it in good shape. This pro- 
gram need not bea fancy one, but there is 
nothing more frustrating than to have 
your rig go up in smoke due to an exces- 
sive s.w.r. or for whatever other reason, 

just to discover that your test equipment 
itself needs fixing! 

You should, at the least, periodically in- 
spect your test equipment both externally 
and internally. You should check the lub- 
rication of moving parts; clean switch 
contacts and terminals; make any self- 
tests or self-checks that can be accom- 
plished; and occasionally dust off the 
unit’s innards. It’s also a good idea to 
spot-check the calibration of your equip- 
ment, such as frequency counters and 

signal generators, by checking them 
against WWV or another reliable signal 
source. 

You can check your s.w.r. bridge or 
ANB against your dummy load, and your 
GDO dial accuracy against your com- 
munications receiver. You should also 
regularly check the batteries in any piece 
of test equipment that uses them, and 
replace them when weak—surely before 
they go ‘‘sour”’ and make a sorry mess of 
the instrument. 

For the most part, if you make an 
honest effort to care for and maintain 
your test equipment, you can usually 
keep it running and working up to factory 
specs for years to come. 

Wrapping Up 
In this series, we’ve taken a long look 

at some of the more commonly used 
pieces of r.f. test equipment. And, while 
it’s not necessary to clutter the operating 
position with gadgets, we have suggest- 
ed that several of these are near-musts in 
the well-equipped hamshack. We have 
also taken a brief look at some early ham 
test equipment, highlighting the early 
antecedents of some current gear. In ad- 
dition, we’ve presented some tips on pur- 
chasing and maintaining your ‘‘tools of 
the trade.”’ 

It’s been a lengthy series we've run on 
antenna and r.f. accessories. We hope 
that this extended discussion of a wide 
variety of such instruments has been 
worthwhile—one that will lay a firm foun- 
dation for future columns. Bear in mind 
that buying or building high-quality test 
equipment, and becoming thoroughly fa- 
miliar with its operation, will serve you 
well. After all, the life of your ham gear 
and the potency of your signal may large- 
ly depend upon the quality of your r.f. test 
equipment! 

Next month, we will return with anoth- 
er subject of topical interest. See you 
then. 

73, Karl, W8FX 
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HIGH STRENGTH 
FIBERGLASS 

AVAILABLE IN A COMPLETE 

RANGE OF KITS 

Special Instruction Manual on 

Kirk‘s ‘Super Quads’ $2.75 ae SURE 
10 15 20 METER AMATEUR NET FROM $256.68 

@ 23 4 ELEMENT DUAL BAND 
10 15 OR 10 6 METER AMATEUR NET FROM $150.42 

@ 2 ELEMENT 40 METER AMATEUR NET $523.50 

ELEMENTS 
OR MORE 

@ VHF 4 ELEMENT 2 OR 6 METER 
AMATEUR NET FROM $96.75 

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE. 

PRICES ARE SUBJECT TO CHANGE. 

KIRK ELECTRONICS DIVISION 
VIKING INSTRUMENTS, INC. 

73 Ferry Rd., Chester, CT 06412 Telephone: (203) 526-5324 
CIRCLE 150 ON READER SERVICE CARD 

...atlast... 
your shack organized! 

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

$184.50 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 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

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

-—— DEALER INQUIRIES INVITED__- 

S-f Amateur Radio Services 

Radio equipment 
not included 

Also Available... . 

Floor Space: 51" Wide by 30” Deep 

$199.50 

SEALS COAX FIT Ty 
FROM MOISTURE °S 
AND CORROSION; 

NEW! Only material that will ad- 

here to poly vinyl or vinyl outer coax jackets! 

| © Only material that will adhere to poly vinyl or vinyl outer 
coax jackets. 

¢ Forms and seals over odd shaped and difficult fittings. 

¢ Non-contaminating and non-conductive. 

* Wide ambient temperature range (—30°F to +180°F). 

¢ Stays flexible for years thus insuring moisture proof 

COAX-SEAL . . . the new 

space age material that is 

quick and simple to apply. 

Remove backing from 

approximately 6” of plastic. 

connections. Wrap outer covering toward 
¢ Reuseable - allows you to quickly disconnect fittings and fitting. After wrapping, 

reseal them with the same material. knead to form a smooth 

| ¢ A must for satellite TV - microwave work - wire antenna at surface and force out air. 

EFFECTIVE — FOOL 

PROOF — INEXPENSIVE. 
solder joints - in the shack. 

Packaged in convenient ¥2"’ x60” 
roll. 2 rolls $6.00 post paid. 

UNIVERSAL ELECTRONICS, INC. 
1280 Aida Drive « Reynoldsburg, Ohio 43068 

A ee ee ee es Eee 
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& CABLE 
RG-213 mil. spec. 
RG-214 mil. spec... 
RG-8U foam, 95% braid . 
RG-8X foam, 95% braid 
RG SB8WimiESPeCi ax sii. sie sictlsiveuss drains Slefeecanens 10.5¢/ft 
RG 4imicnOn mill: SPOCe ter ncetic.c nese mae 8.5¢/ft 
RG-11U foam 95% braid 
RG-11A/U mil. spec. 
RG-59U foam 
RG-SOU mill Spee. o)cccss sce cesses cnt eess 11.5¢/ft 
300 ohm ladder line poly ins 
450 ohm ladder line poly ins. 
450 ohm ladder line bare, 100 ft 
8 conductor rotor cable 
4 conductor rotor cable, 100 ft 
14 Ga. Stranded Copperweld, 70ft roll 
14 Ga. Stranded Copperweld, 140 ft roll 
12 Ga. Solid Copperweld 50ft multiples 
14 Ga. Solid Copperweld 50ft multiples 
18 Ga. Solid Copperweld 50ft multiples 
14 Ga. Stranded Copper : 
8 Ga. Solid Aluminum SOft multiples 

Heavy Duty 8-Conductor Rotor Cable 

ANTENNA ACCESSORIES 
Amphenol silver plate PL-259 
Ceramic dogbone insulators 
Ceramic strain insulators 
Coaxial lightning arresters 
Coax seal, roll 
W2AU balun 1:1 or 4:1 
W2AU END-sulator 
W2AU traps 10,15,20 or 40 mtr 
W2AU traps 75 or 80 mtr 
VAN GORDEN Hi-Q 1:1 balun 

VAN GORDEN Center insulator 
B&W Traps 40/80-10 mtrs 
B&W 375 or 376 coax switch 
B&W 593 coax switch 
B&W 595 coax switch 
B&W 5KW balun 1:1 or 12:1....... 2. eee eee $36.00 
B&W 5KW balun 4:1 or 6:1............000 0c eee $45.00 

ANTENNAS AND ROTORS 
HY-GAIN AR-22XL 
HY-GAIN CD-4511 
HY-GAIN HAM IV 

BUTTERNUT RMK-II 
BUTTERNUT 2MCV 2 mtr colinear 
BUTTERNUT 2MCV-5 NEW 2 mtrcolinear ... $ 
MINI-PRODUCTS HQ-1 Mini Quad $127.95 
MINI-PRODUCTS MiniBeam 
MINI-PRODUCTS C-4 Vertical $55.00 

CUSHCRAFT ALL ANTENNAS IN STOCK A 
HY-GAIN ... ... BIG DISCOUNT PRICES, CALL 
HUSTLER OR WRITE FOR QUOTE, WE ALSO 

OFFER SPECIAL ANTENNA & ROTOR PACKAGES 
LARSEN LM-150-MM $35.25 

OTHER LARSEN ANTENNAS AT BIG DISCOUNT 
BW ANTENNAS — BIG DISCOUNT 
TOWERS 
HY-GAIN CRANK UP AND UNIVERSAL ALUMINUM 
TOWERS AT BIG DISCOUNT 
10 ft heavy duty tripod tower 
15 ft heavy duty tripod tower 
STATION ACCESSORIES 
Bencher Paddles, black/chrome 
Drake TV-3300LP Ikw low pass filter 
BMI clocks 173B digital, 973A analog .... $31.99/37.15 

Shure 444D dual imp. mic. 
DAIWA Meters 520/550 
DAIWA Tuners 418/518 
DAIWA DK-210 keyer w/led speed ind 
DAIWA LA2035 30w 2mtr fm,ssb,cw linear 
NYE VIKING MB11-01/02 ant. tuners .. $299.95/279.95 

NYE VIKING automatic phone patch 
NYE VIKING 3kw low pass filter 
TELEX HEAD SETS ALL AT BIG DISCOUNT 
MFJ Prod ALL AT BIG DISCOUNT 
VOCOM 5/8 2mtr collapsible ant 

VOCOM 200 mw in 25w out 2mtr amp. 

VOCOM ew in 25w out 2mtr amp 
VOCOM ew in 50w out 2mtr amp 
VOCOM POWER POCKET 
AMECO PREAMPS PLF-2/PT-2 
KDK-FM2030 2mtr transceiver 

SPECIAL— FREE SHIPPING ON ALL 
BUTTERNUT and B&W ANTENNAS 

TO CONTINENTAL USA. 

FAST SERVICE—SAME DAY SHIPPING 

SHIPPING CHARGES ADDITIONAL, PA RES. ADD 6% 
SALES TAX, PREPAY BY CERT. CHECK OR MO AND 
TAKE A 2% DISCOUNT OFF THE ABOVE PRICES. 
PRICES SUBJECT TO CHANGE. 

PLEASE SEND FOR FREE FLYER. 
= ~=—sS Wee Export Anywhere. 
‘PERE 

LA CUE COMMUNICATIONS 
ELECTRONICS 

102 Village St. © Johnstown, PA 15902 

(814) 536-5500 
HOURS M-F 8:30 till 6:00 © SAT. 8:30 till 4:00 

$59.95/76.00 
$165.99/272.95 

Please send all reader inquiries directly. 
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| Greater performance doesn’t always mean a greater outlay of $$$$. 

K5QY came up with an inexpensive solution to strengthen his position. 

Improving The Turning Torque 
Of Ham-M Rotators 

BY DICK SANDER’, K5QY 

Rotator Control box | have a Ham-lV rotator with 260 feet of 
lead-in. Because of the long lead length, 
the turning torque of that rotator was 
weak. Instead of adding a series trans- 
former inside the control box to up the 
voltage, or going to the expense of buying 
heavy-gauge rotator cable to overcome 
the IR losses, | chose to use an industrial- 
grade motor-run capacitor and mount it 
outside at the rotator. The capacitor is a 
105-126 uF at 125V a.c. (Grainger part 

number 4X058, which can be purchased Fig. 1- The additional capacitor. will improve the torque capability. 
from C & W Electric Supply, 1770A Millard 

Drive, Plano, Texas 75074, phone 214- 422-2280, for about $5.25). By mounting __ trol cable and installing the new capaci- 
itat the rotator, | can parallel the extraca- tor, the increased turning torque was sig- 

ee pacitor leads with the motor leads to re- nificant. See the accompanying sche- 
*110 Starlite Drive, Plano, TX 75074 duce the losses. After rewiring the con- matic of the change (fig. 1). 

FAST= 
AY)) =SCAN $399 

Have you tried it yet? 

ATV TRANSMITTER/CONVERTER 
*10 Watts Output 
*Standard Frequencies Available 
*Broadcast Standard Sound 
*High-resolution & color video 
*Regulated AC Supply Built In 
*Tuneable Downconverter & Preamp 

New 

capacitor 

Wires 5 and 8 and wires 4 and 6 are parallel 

DV EV ECE SEER SCI E Sede ve RUE MEE NEN bebe EU EU bib bu bv bu bu bd bub bububububububueY 
« 

Connect to the antenna terminals of any TV set, add a good 
450 MHz antenna, a camera and there you are. ..Show the 
shack, home movies, computer games, video tapes, etc. 

ATV DOWNCONVERTER 
" YOOg Puorsz] PueMy S>jUNO). 

SEDUY JO SIS PIKIN SUL 

For those who want to see the ATV action 
before they commit to a complete station, 
the TVC-4 is for you. Great for public ser- 

B vice setups, demos, and getting a buddy 

interested. Just add an antenna anda TV refit 

set tuned to CH. 2, 3, or 4and pluginto 117 
volts a.c. $89.00 TVC- 

TVC-4L extra low-noise version. . .$105 delivered in USA 
HOMEBREWERS: ASK FOR OUR BASIC FOUR-MODULE PACKAGE 

CALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS, station set- 
up diagrams, and optional accessories which include antennas, modulators, 

detectors, test generators, cameras, etc. WE ARE A FULL-LINE SUPPLIER OF 
ALL YOUR ATV NEEDS. 
TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by 
mail. All prices are delivered in USA. Allow three weeks after order for delivery. 

“See Us At Dayton, Booth #71” (213) 447-4565 

P.C. ELECTRONICS 2522 Paxson Lane, 
Tom W6ORG Maryann WB6YSS Arcadia, California 91006 

ARPT PRP RPA RPA P RPA PAPA RAR ARR AAPA PAPA R ARR PAPA PARA APA PPP 

That’s all it takes to get acopy of the USA-CA § 
Record Book delivered to your door. Order & 
one or two today and start collecting counties : 
for one of amateur radio’s most prized & 
awards, USA-CA. : 

CQ Magazine 
76 North Broadway 

Hicksville, New York 11801 
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SWD-1 VIDEO CONVERTER 
FOR CABLE TV 

The SWD-1 Video Converter is uti- 

lized on cable TV systems to re- 

move the KHz’s signal from a 

distorted video (channel 3 in/ 

out) and also pass thru the 

normal undistorted/detected 

audio signal. Rocker switch 

selects operating mode to remove KHz’s 

distortion from the video or pass all other chan- 

ze nels normally. Simple to assemble—less than 30 

minutes. Pre-tuned. Input/output Channel 3. Impedance 

75 ohms. 117VAC. 

SWD-1 Video Converter Kit . 

. Simple Simon Video Stabilizer, 

,. Model VS-125, eliminates the ver- 
tical roll and jitter from “copy guard” 

video tapes when playing through 

large screen projectors or on an- 

other VTR. Simple to use, just adjust 

the lock control for a stable picture. Once the control is set, the tape 

will play all the way through without further adjustments. Includes 

12V power supply. SPECIAL 
VS-125 Video Stabilizer, wired Reg. 54.95... $39.95 

MODULATOR 
Not a Game Type Modulator 

The MPS-1Kit converts Video/Audio 
signals to a crystal controlled RF 

i-~@ output for TV Channels 3 and 4. 
The MPS-1 Modulator inputs 

= are designed to match all TV 

Cameras and VCR's and features a 
voltage regulated power supply, power 

switch and LED indicator. No Tuning Required. 

Operates on 117VAC. 

Assembly 
Time 
Approximately 
5 Minutes 

op RED 
300 @ Not A Kit 

@1.9-2.5 GHz © 3842" Long 

@ 23dB Average Gain @ Commercial Grade 

© Die Cast Waterproof Housing with 4%" x 21/2" 

Area for Electronics 

© Includes P.C. Probe, F-61 Connector and Mounting Hardware 

MAE-2 32 Element YAGI Antenna 

Kato Sons’ Down Converter Kit 1.9 - 2.56Hz* 
Designed for Simple Simon by former Japanese CO Amateur Magazine's UHF 

Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum 

gain. Circuit board fits inside MAE-2 antenna housing. Requires 1 hour assembly. 

IC and capacitors pre-soldered. 

Model KSDC-KIT 1.9 - 2.5GHz Down Converter Kit 

Kato Sons’ Regulated Varible DC Power Supply 
For use with KSDC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled 

with Attractive Cabinet, TV/Converter Made Switch, Frequency Control and 

LED Indicator. 

Model KSPS-1A Assembled Power Supply 

ORDER ALL THREE ITEMS 
MAE-2, KSDC-KIT and $7 ges 
KSPS-1A for Only. 

Regular price if ordered separately $82.85 

— CO-AX CABLES ARE NOT INCLUDED — 

ZYZZX VHF-UHF Wideband Antenna Amplifier 
<< 2 a 

SPECIAL 
INTRODUCTORY 

SAVINGS 

“ANTENNA 
AMPLIFIER 

aT 

Revolutionary New HYBRID IC Broadband Amplifiers 

50 MHz - 900 MH Model ALL-1 12dB Gain 
me 7 Model ALL-2 35dB Gain 

These units are not available anywhere else in the world, Each unit will serve many purposes and is 

available in Kit or Assembled form. Ideal for outdoor or indoor use, 1/0 impedance is 75 ohms. 
Amplifiers include separate co-ax feed power supply. Easily assembled in 25 minutes. No coils, 

Capacitors to tune or adjust. 

ALL-1 Complete kit w/power supply $24.95 
ALL-2 Complete kit w/power supply 34.95 

Our New STVA 14.5dB GAIN, 14 ELEMENT 
CORNER REFLECTOR YAGI ANTENNA 

$34.95 

44.95 
ALL-1 Wired/Tested w/pwr supply 

ALL-2 Wired/Tested w/pwr supply 

\o STVA-3 Yagi Antenna, 14.508 Gain, Selectable 75 or 300 ohm 

Channel 60-80.................. $19.95 

STVA-4 Yagi Antenna, 14.548 Gain, Selectable 75 or 300 ohm S 
NY; Channel 44-52 

RG-59/U 75 ohm Low Loss CoaxCable. . . $.12p/ft. 

MT-1 Special UHF 75-300 ohm Matching Transformer... ... . q 

F-59CoaxConnector. .. $ .39 ea. 
... $1.45 ea. 

Switch to Bambi 
Electronically 

Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Pay. TV Decoders, Cable TV, Video 
Discs, Video Games, Closed Circuit 

TV, Antennae and Microcomputer as 

‘ources of video signals and provide the flexibility 

directing the inputs to any or all of the three outputs. 

Now you can eliminate ... the drudgery of disconnecting and 

reconnecting your video equipment each time you use it ... 

the tangled mess of cables which are impossible to trace 

out ...not being able to use more than one function 

at a time. 

Bambi lets you enjoy using your video equipment the 

way it should be ... electronically and on line at the 

push of a button. 

Model BEVS-1 Completely Wired and 
Assembled. Includes comprehensive Instruc- 
tion/Operation Manual and Decal Set for 
customizing your Video Switch installation. 

Bambi's front panel was designed with the 

user in mind. Computer styled construction, 

with soft-touch keyboard (rated for over 10 

million operations), arranged in matrix form 

allows easy input/output selection without 

refering to charts. Functions selected through 

the keyboard are immediately displayed on 

the 18 LED status indicators. 

Outside Nevada Call: 

a 29°” 

Check the quality of Bambi against that 

much higher priced competition. All sol 

state electronic switching provides low atten- 

uation (3dB), wide frequency response (40- 

890 MHz), and excellent isolation between 

signal sources (each I/O section individua 

sheilded for 65dB min. isolation). 

7+11 PWD PARTS 

FREE 
Bambi 
Poster 

with 

any 
purchase 

E03 ANT. Phy VER GAME AUX O18C 

is) 

of Bambi's Specifications: 
id @ Input/Output Impedance 

© Signal Loss 
@ Noise 
@ Input Return Loss 
e 

e 

e 

75 ohm 
3dB +1dB 
4dB +1dB 
12dB min. 
65dB min. 

117VAC 60 Hz, 2W 
10% W x 6% Dx 3%H 

ITS 
vey by 

Isolation 
Power Req. 
Dimensions 

@ Weight 

lly 

INTRODUCING OUR 
+11 
PARTS KITS 

Kit PART 
No No 

1 1VT1-PWD 

2 2CB1-PWD 

3 3TP11-PWD 

4FR-31-PWD 

5PT1-PWD 

8PP2-PWD 

78S17-PWD 

8CE14-PWD 

9CC20-PWD 

10CT5-PWD 

11L5-PWD 

12ICS-PWD 

13SR-PWD 

14MISC-PWD 

15MC16-PWD 

DESCRIPTION 

Varactor UHF Tuner. . . 

Printed Circuit Board, Pre-drilled . 3 

PCB Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K, 
1-1K, and 1-50k. (11 pieces) 

Resistor Kit, “W, 5% 29-pes, % W 2-pes 

Power Transformer, PRI-117VAC, SEC-24VAC 
at 500ma 

Panel Mount Potentiometers and Knobs, 1-1KBT 
and 1-5KAT with switch 

IC's 7-pes, Diodes 4-pcs, Regulators 2-pes 
Transistors 2-pes, Heat Sinks 2-pcs 

Electrolytic Capacitor Kit, 14-pieces. 

Ceramic Disk Capacitor Kit, 50 WV, 20-pcs 

Varible Ceramic Trimmer Capacitor, 
5-65pfd, 5-pieces 

Coil Kit, 18mhs 3-pcs, .22uhs 1-piece (prewound 
inductors) and 2 137-12 Ferrite Toroid cores 
with 6 ft. #26 wire 

IC Sockets, Tin inlay, 8 pin 4-pcs, 14 pin 1-pc 
and 16 pin 2-pes 

Enclosure with PM Speaker and Pre-drilled 
Backpanel for mounting PCB and Ant. Terms... . . 

Misc. Parts Kit, Includes Hardware, (6/32, 8/32 
Nuts & Bolts), Hookup Wire, Solder, Ant. Terms 
OPDT Ant. Switch, Fuse, Fuseholder, etc 

Mylar Capacitors, 14-pcs and Silver 
Mica Capacitors 2-pieces 

When Ordering All Items, (1-15), Total Price 

a BUY WITH CONFIDENCE... BEWARE OF LOW QUALITY IMITATORS. All of 
C USTOMER N OTI CE: our kits consist of New, 1st Clas: 

Operation, not factory seconds or stock close-outs. We service your completed kits that you've purchased and built. You will 

never get stuck with a BAG OF PARTS when ordering from Simple Simon. 

SIMPLE SIMON ELECTRONIC KITS,™ Inc. 
3871 S. Valley View, Suite 12, Dept. C, Las Vegas, NV 89103 

in Nevads ca: 102-871-2892 

1-800-782-3716 
Please send all reader inquiries directly. 

s, RF Quality, Parts Engineered for Optimum 

Available by Mail Order Only 
Send Check* or Money Order. Minimum 
Order: $16.95. Add 10% Shipping and 
Handling on orders under $40.00. For 
orders over $40.00, add 5%. Minimum 
Shipping and Handling $2.00. Cat. $1.00 
— VISA and Mastercard Acceptable — 

*Check orders will be held 30 days before shipping. 



—~ The distaff side speaks out 
\\| with the voice of experience. 

3 _J ANAMIFEST 
SURVIVAL QUIDE 

POD LOPLADS ermcaiesunrconn: 
This “how-to’’ compendium is meant 
for the committed XYL, and not for the 
XYLin training (an XYL-in-T). Any XYL-in-T 
with anew interest inaham has just hada 
strange thing happen in her brain. This is 
a phenomenon often observed, but never, 

| believe, understood in quite this way. 
We can hypothesize that some brain 
structure resembles ‘‘Silly Putty.’’ Imag- 
ine that it connects with an appropriate 
stimulus. A long look, a warm hand in 
hers, beautiful words like ‘‘Sweetheart,”’ 
“| love you,”’ ‘Your cooking is great” will 
suffice. Then this ‘‘Silly Putty’’ (SP) molds 
itself into all sorts of new ideas. None of 
the resistance which everyone's brain 
generally puts up to new ideas is present. 
This means that the XYL-in-T experiences 
an astonishing glow or magnetic force in 
anything connected with the source of 
those stimuli. It is documented that an 
XYL-in-T can become excited at the sight 
of a telegraph key whether or not her spe- 
cial ham is manipulating it. She may ca- 
ress unthinkingly some old grey box with 
knobs and a dial on it. She may share her 
thrill secretively with friends, whispering 
that her ham talked with Australia or Ken- 
ya—or Michigan. Some grow soupy mel- 
low at the sight of a face bending over a 
Collins transceiver. 

It is in this condition that the typical 
XYL-in-T goes to a hamfest, blissfully un- 
aware of her surroundings, only concern- 
ed that the shoulder brushing hers is her 
own ham’'s. 

No, | am not talking to the XYL-in-T. Let 

her fend for herself, and | am sure she 
will. My audience is the XYL signed, seal- 
ed, and delivered to her ham, who is now 

her Old Man (OM). Her SP seems at times 
to have hardened into a cement road in 
matrimony. Thank goodness this condi- 
tion can be reversed. The hardness is us- 
ually temporary. Following are some 
guidelines: 
Guideline #1 fl suggest that activation of 
SP be part of the XYL’s survival kit. Be 

aware of your SP. Enjoy it. If you are ata 
hamfest, it is because your OM enjoys 
your company, and that turned your SP 

*445 Ridge Ave., Clarendon Hills, [L 60514 

on (unless you are there merely to keep 
your OM from spending too much 
money). But XYL’s cannot live on SP 
alone, especially when the OM, whose 
stimuli put the SP all a’twitter, is turning 
fascinated eyes on an endless lineup of 
funny tubes and cubes, itsy bitsy metals 
and wires, beads, hinges and screws, 

boards, and brads, something which 
makes anyone’s SP wilt. Now that we are 
at a hamfest, fellow XYL’s, let us stuff 
away the SP and consider other aspects 
of the scene. 
BRCM 7d Wear comfortable shoes, 
and under the same heading, provide 
yourself with layers of clothing so that 
you can cope with summer sun, cold 
draft, thunderstorm or persistent drizzle, 

hot lights, or air conditioning adjusted to 
masculine metabolisms. Of course if you 
are planning an escape, feet that hurt, a 
soaking wet dress, or a sneeze and goose 
pimples may—note, | say may—spring 
you from cement floors, dusty roads, or 
unpleasant climatic conditions and ex- 
tract your OM unwillingly from his absorp- 
tion in the machine culture. My OM with 
the gentlest of eyes just urges me to 
make myself comfortable, and then goes 
his way, promising, though he does not 
carry a watch, to be back in an hour. 

Pressed to its conclusion, lack of com- 
fortable shoes, etc., can cause a dilem- 
ma which results, at the very least, in hav- 
ing to sit down and talk it out. On occa- 
sion, this escalates to accusations of 
“You don’t care how | feel’’ on both sides, 
and you know what that leads to! | seri- 
ously recommend comfortable shoes, 
raincoat, and sweater. Sun-tan lotion is a 
nice little extra for outdoor hamfests. | 
have acquired some nice tans on patches 
of greensward with my eyes closed next 
to a table of ‘‘boat anchors.” 
BECTICIEEEN Clarity the status of the 
budget and reach a pre-hamfest agree- 
ment on the cash available. Of course, 
you'd better be prepared to relax on this 
and eat beans for a month if necessary. 
You never know when a magnificent hi-fi 
system might be going for a song—or 
more likely, a small piece of chamber 
music—that you too would want to go in 
hock for. There could be princess® or 
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touch-tone® telephones, phone answer- 
ing machines, tape recorders, comput- 
ers... . Surely you have some electric 
dreams, too. 
MCUICINEZM Keep an optimistic out: 
look. If your OM finds something that 
looks like it came out of an airplane cock- 
pit and trails long wires and clips, per- 
haps he will save a big bill on fixing the car 
with it. On the other hand, if the gadget 
sits in the basement getting tangled with 
your wash while your OM mumbles, ‘“‘It’s 
gonna come in handy someday,’ remem- 
ber that you can’t win them all. 
BCI ER Beachcomb. If you were 
on the sands of Sanibel Island, you 
wouldn't be above sorting through damp 
sand and ordinary shells for the sight of a 
tiger or an olive. Treat a hamfest the 
same way. Suddenly among the bins of lit- 
tle anonymous metal parts you will dis- 
cover a table of paperback books, or a 
stand hung with soft crocheted dolls suit- 
able for an adorable little someone (prob- 
ably not your own; if you have one, she’s 
probably with you, not very adorable, and 
twice as bored as you). 

There certainly will be what looks like 
the remnants of a garage sale. You may 
wish to muse over these once used, pos- 

sibly loved memorabilia: a souvenir plate 
from Toledo, Ohio; a paper apron still 
packaged; a Japanese fan decorated 
with a plump, moustached gentleman ina 
kimono, high in forehead, a hand on his 
sword; a candle, turtleshaped, slightly 

bruised; a ceramic cup that says ‘‘Grand- 
dad’”’ on the side; a green toy snake with 
eight articulations and yellow eyes. Cer- 
tainly there will be excellent bargains in 
pens, their inks often in exotic colors. | fall 
for the brightly hued, and for months after 

each hamfest | write to my friends—or 
my grocer for that matter—in lavender, 
green, or coral. 

CMCC Ei) Beware—a hamfest can 
distort your judgment. At one of an other- 
wise singularly cold metallic nature, | 
found downy chicks of Girl Scouts selling 
their handiwork—small circles of plastic 
in which they had embedded insects and 
weary blossoms. Tiny insects and small 
blossoms! Unmistakably the real thing! 
The blossoms looked genuinely wilted. 
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The plastic had spikey frames of silvery 
paper. | was transfixed with delight. My 
point? A hamfest hazard is that in that at- 
mosphere such small ornaments be- 
come magnetically alluring. None of the 
people | sent them to in my letters found 
them so. 
GEM If your OM says the big- 
gest hamfests are the best, agree and go. 
Such hamfests cater to us XYL’s. They 
know your OM will wander those acres 
freer if we're involved. The big granddad- 
dy of them all, the Dayton Hamvention, 

gave me a grounding in CPR (Cardio Pul- 
monary Resuscitation) and showed me 
the rudiments of belly dancing. 

At other hamfests you may acquire a 
new makeup or the list fora complete lay- 
ette for your new puppy, do arts-and- 
crafts projects, or even see grain ground 
and made into gloriously good, healthy 
bread before your eyes ina machine that 
kneads up to five loaves, with the process 
taking hardly more than 30 minutes be- 
fore rising and baking. (I personally had to 
get the works from that exhibit, even 
though it cost not a piece of chamber 
music, but a whole blasted symphony! Af- 
ter all, an XYLcan spend money ataham- 
fest, too!) Sometimes there are art dis- 
plays, and often there are speeches by 
lady hams about how easy it is to become 
a ham and what fun! 
RCT | don’t know whether this 
last guideline is a confession of weak- 
ness or a personal discovery of some tal- 
ent or hope of talent in myself. Possibly it 
is a small transfiguration of SP into some- 
thing stern or tough. Maybe if you can't 
beat ’em, join 'em. You may take this, 

then, as a suggestion or a warning. 
What happens to me is this: At some 

point somehow | land at a technical liter- 
ature table. When | walk away later ina 
hypnotic trance, | am clutching some 
book that tells me to just read it and | will 
understand those secrets of the universe 
with which my ham communicates: Morse 
Code Made Easy: The 200 simple things 
you should know to pass the FCC test. 
Who knows what | may be doing at next 
year’s hamfest? coy 

CIRCLE 114 ON READER SERVICE CARD 
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“COME VISIT WITH US AT OUR NEW LOCATION” 

(3) (ICOM The World System 
IC-740: ICOM’s newest addition to HF offers features most asked for by Hams: 
160-10m., variable noise blanker, AGC with off position, IF shift and passband 
tuning notch filter, switchable CW filter, 8 memories, speech compressor, auto 

SSB mode selection. Versatility plus! IC-740 

$549.00 IC-2AT 
$269.50 

oy Koder, WD@CZO q 
“CALL FOR OUR SPECIAL GRAND OPENING PRICES” 

G & K AMATEUR SUPPLY 
823 Grand Avenue, West Des Moines, lowa 50265 (515) 223-0303 

CIRCLE 13 ON READER SERVICE CARD 

L NEW YORK’S MOST COMPLETE HAM DEALER 
=o x  MFJ KEYBOARD MFJ-494 

KENWOOD TS830S 

Featuring Kenwood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 

MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini 

Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers, 

Callbook, ARRL, Astatic, Shure, Collins, AEA. We service everything we sell! 
= Write or call for quote. You Won’t Be Disappointed. 

We are just a few minutes off the NYS Thruway (I-90) Exit 32 

Warren - K2IXN ONEIDA COUNTY AIRPORT TERMINAL BUILDING 

ORISKANY, NEW YORK 13424 Bob - WA2MSH 

N.Y. Res. Call (315) 736-0184 Al- WA2MSI 

OUT OF STATE 

ORDER TOLL FREE 

800-448-9338 

CIRCLE 89 ON READER SERVICE CARD 

THE UNIQUE 
the HAZE TOWER SYSTEM 

AND 

MARTIN TOWERS 
Gives you more value... 

© Ground Level Servicing 

e Multiple Uses - Antennas - Lighting 

@ Heavy Duty Aluminum Construction 
® Self Supporting 

e Advanced Engineering Features 

Send Today For Free Information 

MARTIN ENGINEERING 

Box 253 Boonville, Mo. 65233 816-882-2734 

SEE US AT DAYTON HAMVENTION 

CIRCLE 98 ON READER SERVICE CARD 
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CORE OOKISHOR 
The Shortwave Propagation Handbook, 2nd ed. 
by George Jacobs, W3ASK, and Theodore J. Cohen, N4XX 
A new, revised edition of the popular guide to all your propagation 
needs. Contains up-to-the-minute information and charts, and 
guides you through producing your own propagation data. 154 
pages, paperback, $8.95. Order #0137. 

Setting Up and Using Your Own Ham Shack 
by L.B. Cebik, W4RNL 
Practical pointers on setting up an amateur station layout in almost 
any available space. Includes basic info on space and safety re- 
quirements, plus equipment specs and features, what you should 
buy and what you can build, station accessories, and even logs and 
checklists. 308 pages, paperback, $10.95. Order #7184. 

World Press Services Frequencies 
by Thomas Harrington 
A comprehensive manual covering the field of radioteletype news 
monitoring—antennas, receivers, terminal units, monitors, and 
more. Contains 3 master lists of times of transmission, frequencies, 
plus ITU list of over 50 news services worldwide. 72 pages, paper- 
back, $7.95, Order #U173. 

Ameco Amateur Radio Question & Answer Study Guides 
Easy-to-understand questions and answers based on the latest FCC 
study guides, plus sample exams, will help you make sure you're 
ready to sit for the license tests. 
Ameco Amateur Radio General Class Q&A Study Guide, 64 pages, 
paperback, $1.95. Order #A034. 
Ameco Amateur Radio Advanced Q&A Study Guide, 64 pages, pa- 
perback, $1.95. Order #A035. 
Ameco Amateur Extra Class Q&A Study Guide, 64 pages, paper- 
back, $1.95. Order #A036. 

Computers and the Radio Amateur 
by Phil Anderson 
For the radio amateur who wants to know how computers function 
and how they can be used with other equipment, this book is an 
easy-to-understand introduction to the current and future uses of 
computers in amateur radio. 207 pages, hardcover, $18.95. Order 
#P178. 

The RTTY Handbook 
by Byron H. Kretzman, W2JTP 
An old classic and a must for those interested in RTTY machine tech- 
nology. Covers history, general practice, basic principles, equip- 
ment, and operation. No RTTY enthusiast's library is complete with- 
out this book. 191 pages, paperback, $3.95. Order #0198. 

The 10 Meter FM Handbook 
by Bob Heil, K9EID 
Gives all of the simple details for converting many CB rigs, h.f. 
transceivers, and commercial gear to operate on 10 meter FM, com- 
plete with VHF transverters for use on 6, 2, or 1% meters. Also ex- 
plains the unique systems and propagation characteristics that oc- 
cur on 10 meter FM. 80 pages, paperback, $4.95. Order #M150. 

25 Easy-To-Build One-Night & Weekend Electronics Projects 
ARC soft Publishers Series 
Ready-to-run programs by Jim Cole for the TRS-80 Pocket Comput- 
er. Each program will run on any BASIC microcomputer with only 
minor modifications to program lines. 96 pages, paperback, $4.95. 
Order #0179. 

Ameco Novice Code and Theory Package 
A complete training package containing the 128-page Novice theory 
course and a 60-minute code cassette, which teaches how to send 
and receive code up to 8 words per minute, and a 32-page book. 
Also included are FCC-type code and theory examinations to help 
even a rank beginner get a ticket fast! $7.50. Order #4024. 
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CRB Research Series 
by Tom Kneitel, K2AES 
Directories of scanner frequencies for the VHF aero band (108 to 
136 MHz), energy industries and environmental agencies, plus the 
“‘top secret’’ registry of U.S. government radio frequencies. Up-to- 
date, comprehensive listings of frequencies that would otherwise be 
hidden frum your scanner use. 
Energy-Scan, 26 pages, paperback, $5.95. Order #0151. 
Air Scan, 3rd ed., 80 pages, paperback, $7.95. Order #C152B. 
“Top Secret’ Registry of U.S. Government Frequencies, 4th ed., 
120 pages, paperback, $9.95. Order #0152A. 

The Final Exam 
by Dick Bash, KL7IHP 
Amateur radio license exam manuals proven highly successful in 
helping hams pass the FCC tests. Material for the books was obtain- 
ed by interviewing actual applicants for the exams and collecting 
and researching the questions they had on the exams. 
General Class, 123 pages, paperback, $9.95. Order #B153. 
Advanced Class, 108 pages, paperback, $9.95. Order #B154. 
Extra Class, 108 pages, paperback, $9.95. order #B155. 
Novice Class, 104 pages, paperback, $4.95. Order #B163. 

Confidential Frequency List, 5th ed. 
by Perry Ferrell 
Bigger than the 4th edition, this new book has 30% more stations 
listed, more than 7500 operating between 4-28 MHz. Listings by 
frequency and callsign. Complete list of Coastal CW stations plus 
Embassy, Aeronautical, Military, Time Sigs, Feeders, and more. 
Details on schedules, emergency channels, alternates, and never- 
before-published IDs. 224 pages, paperback, $9.95. Order #6196. 

The Radio Publications Group—The ‘‘Bill Orr Series’’ 
These easy reading classics belong in the library of any active ham. 
Loaded with practical how-to information, with tables, charts, and 
formulas arranged for handy reference. 
Beam Antenna Handbook, 200 pages, paperback, $5.95. Order 
#R143. 
Wire Antennas, 192 pages, paperback, $6.95. Order #R144. 
Antenna Handbook, 192 pages, paperback, $6.95. Order #R145. 
Cubical Quad Antennas, 112 pages, paperback, $5.95. Order 
#R146. 
VHF Handbook, 336 pages, paperback, $6.95. Order #R147. 
Interference Handbook, by W.R. Nelson, 247 pages, paperback, 
$8.95. Order #R172. 

World Radio TV Handbook 1983 
The world’s only complete directory of international broadcasting 
and TV stations—the established, authoritative guide endorsed by 
the world’s leading broadcasting organizations. A comprehensive 
listing of short-, medium-, and long-wave stations revised and up- 
dated to reflect actual conditions. Also includes special features on 
listening gear, how to adapt older receivers for use today, and DX 
dub activities. 600 pages, paperback, $17.50. Order #B097. 
The SWL’s Manual of Non-Broadcast Stations 
by Harry L. Helms 
From the basics of propagation to logging and verification, this book 
shows what to expect from monitoring utility stations and other 
point-to-point types of radio communications. Includes appendices 
of call sign allocations, addresses, modes, and much more. 272 
Pages, paperback, $12.95. Order #1187. 

Radio Handbook, 22nd ed. 
by Bill Orr, W6SAI 
A state-of-the-art, single-source reference on radio communica- 
tions and theory for hams, professional ops, techs, and engineers. 
New coverage includes solid-state devices, Yagis and quads, and 
h.f. amplifier designs. A hands-on instruction manual, as well. 
1168 pages, hardcover, $39.95. Order #8197. 

Book Total 

Shipping Charge 

Grand Total 



Your Ham Tube 

TUBES BOUGHT, SOLD AND TRADED
 

- SAVE $$$—HIGH $$$ FOR YOUR TUBES 

Call Toll Free 800-221-0860 

Semiconductors 
MRF 245/SD1416.$30.00 MRF 644/SD1088. 

A te 18.95 2N3055.......... 
MRF 455......... 12.50 2N6084.......... 

RF Connectors 
eee ORE SORE 10/$4.95 
Ae Rare 10/8.95 

A Paces 10/1.60 Type ‘N” Twist on 
UG255/u....... 2.50 ea. (RG8/u)....... 
WG273/URe Ania 2.25 ea. Minimum Order $25.00 

Allow $3.00 min. for UPS charges 

COMMUNICATIONS, Inc. 

2115 Avenue X Brooklyn, NY 11235 

Phone (212) 646-6300 
Call CECO For Your CCTV Security And Color Production Requirements. 

SERVING THE INDUSTRY SINCE-1922 
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Headquarters ! 

19:95 

MB58e au .ncn sme ce 2.50 ea. 
M59 resect ane 1.75 ea. 

HAL’S SHOPPER’S GUIDE 
HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz) 
2304 MODEL #1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS. . 
2304 MODEL #2 KIT (with preamp) 
2304 MODEL #3 KIT (with High Gain preamp) .............. 00... eee eee $39.95 

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE 
CAST HOUSINGS 

- $19.95 
29.95 

2100-2500 MHZ 
*HMR-I| COMPLETE UNIT 

COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES 

A PC BOARD, POWER SUPPLY, CABLES & 

CONNECTORS—PRE-ASSEMBLED AND TESTED. 24dB 
GAIN OR GREATER. 

AON Tia ceseciteas oie $149.95 

$139.95 ea. 
$129.95 ea. 

*HAM MICROWAVE RECEIVER 

PRE-SCALER KITS 

PRE-AMPLIFIER 
HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH (- 3dB POINTS), 
190B.GAIN FULLY ASSEMBLED AND TESTED $8.95 

HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz. 12dB GAIN 
FULLY ASSEMBLED $12.95 

HAL-PA-2.1 GHz 2STAGE PRE-AMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER. 
MADE TO PIGGIE-BACK ON THE 2304 BOARD. OFFERS 20 dB GAIN. ALSO HAS AN IM- 
AGE REJECTION FILTER. 

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN 
$25, PLEASE INCLUDE ADDITIONAL $2.60 FOR HANDLING AND MAILING CHARGES. 
SEND 20¢ STAMP FOR FREE FLYER. “See You At Dayton’, Zs 

Hat-TRonixinc. Ss 
P.O. BOX 1101 

SOUTHGATE, MICH. 48195 masion aye 
PHONE (313) 285-1782 
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“HAL” HAROLD C. NOWLAND 
weZXH 

Twelve times each year 64,128 active Amateurs get 

a taste of a different kind of Amateur Radio 
magazine ...one that they read cover fi 
to cover... and they enjoy. It’s more than 

just a magazine. It’s an institution. 

The Radio Amateur’s Journal 

76 North Broadway 
Hicksville, NY 11801 SUBSCRIBE TODAY! 

Please send me CQ for CO Life 0 3 Years LF 2 Years UO 1 Year 

This is a CO Renewal 0 New Subscription 

Name Call 

Street 

City 

Paid by: 0 Check 0 Money Order 

CO Master Charge (J VISA 

Say You SawItInCQ 

State Zipa=aees 

Starting With Issue. 

Rates (check one) 

USA VE/XE Foreign 

DC 3 Years $48 $54 

0 2 Years $33 $37 
DC 1 Year $18 $20 

Account 
Number 

April1983@ CQ @ 95 



FIRST QUALITY COMPONENTS— NOT MAIL ORDER “SECONDS?  Seritoo pans" 
TI WIRE RESISTOR ASSORTMENT _ 82508 - 700 pes.(1 each below assor’s) $22 ,5O 

ARIES ZERO /ke Stock No. 82501 10 ea. of 10-12-15-18-22-27-33-39-47-56 OHM s39seacn ff WRAP SOCKETS 
INSERTION Stock No. 83502 10 ea. of 68-82-100-1 20-1 50-180-220-270-330-390 OHM torany ff SOCKETS Tin plated 
FORCE Stock No. 82503 10 ea. of 470-560-680-820-1K-1.2K-1.5K-1.8K-2.2K-2.70HM assortment He iateg copper alloy 

688 contact pins 
with gas tight seal. 

SOCKETS - Stock No. 82504 10 ea. of 3.3K-3.9K-4.7K-5.6K-6.8K-8,2K-10K-12K-15K-18K OHM phosphor bronze 
cam actuated, true zero Stock No. 82505 10 ea. of 22K-27K-33K-39K-47K-56K-68K-82K-1 OOK-120K OHM contact -3 wrap 100 ae 100- 

insertion - tin plated solder Stock No. 82506 10 ea. of 150K-180K-220K-270K-330K-390K-470K-560K-680K- 820K-OHM Stock 1-99 -499 500 No. No pins 1-24 25-99 999 
tail pins - capable of being Stock No. 82507 10 ea. of IM-1.2M-1.5M-1.8M-2.2M-2.7M-3.3M:3.9M-4.7M- 5.6M-OHM No. NoPins 6 $.30 ff 11201 Me fie ier 
plugged into dip sockets, 60/40 ROSIN CORE SOLDER 11301 8 '$.40 $.36 S$. SO ac $.10 S. $.08 
including wire wr. WILD ROVER 11302 14 59 .54 .45 44.13 2:12 C| ig wire wrap. 

Touch switch capsule cies Fenginawelant 11303 16 .64 .58 11203 16 4646. .15 .14 
Stock No. of Operating motion is .005” without the /A\ No Dia (feet) (oz) Price 11304 18 .73 .66 11204 18 18 .17 15 
No. Pins 1-9 10-49 use oa levered arm Extremely fact on Rea ee 2 ve = 38 11305 20 99 .90 11205 20 .20 .18 16 

11055 24 «4.98 $4.35 fated 118 VAG. 1.6. amp.30 milltonm re- = ‘ 11306 22 1.12 1.02 11206 22 122 .20 (18 
: 50077 062 50 8 4.25 Noee ire va gin sion sistance ~ .615 radius by .160 thick Wee cost mass RiKe eS Gis aa ve fe Nees 24 24 22 20 

11058 64 12.02 10.50 StockNo. = 1-9 io 25) 50079 032 885 «4 2.47 a B 208 28 : : 
11309 40 2.05 1.86 11209 40 .40 .37  .33 12098 $ 1.28$ 1.12 $ .95 032 175 4.57 

ELPAC POWER SUPPLIES - DC/DC CONVERTERS 

Miniclamp AC Volt-Ammeter SS SINTEC ELPAC Input Output Qutput Dinenens 
Stock No. No. Voltage Voltage Curren xWx allows singling one conductor out of : scomwiyos “° “ioc “Woe! “ial Ininehee Price ff 7 PROFESSIONAL PRINTED many without disarrangement. ~ 13825 CB3801 3.0-7.0 1240.6 0-25 .48x.51x3.05 $ 7.95 CIRCUIT DESIGN 

WN =F 13826 CB38113.0-7.0 -1240.6 O25 .48x.51x3.05 7.95 Stock No. AC Amperes Price 
13827 CB3802 3.0-7.0 1540.7 0-20 .48x.51x3.05 7.95 KITS... 13730 025A $39.50 
13828  CB3812 3.0-7.0 -15+0.7 0-20 .48x.51x3.05 7.95 13731 O-50A 39.50 
13829 CB38043.0-7.0 2840.7 0-10 .48x.51x3.05 7.95 Everything you O100A 39:5 

Stock No. 13801 13830 CB3814 3.0-7.0 -28+0.7 0-10 .48x.51x3.05 7.95 ything y NSiS2 o need to get started 

creating Instant stock Description _Net 
PC boards... No. Each 

12839 Eurokit $67.50 

ACCESSORY LINE SPLITTER 
allows fast readings of AC power con- 
sumption of plug in equipment with- 
out separation of leads. 

- “Floppy Disc” 1.5 WTYPE: 
Power Supply For [82] 13831 CL3801 4.0-7.0 1240.6 125 .651x1.2x1.77 $24.95 

i SS 19832 CL3811 4.0-7.0 -1240.6 125 .651x1.2x1.77 24.95 
VANES SEL Sa 13833  CL3802 4.0-7.0 1540.7 100 .651x1.2x1.77 24.95 

$1090 19834 CL3812 4.0-7.0 -15+0.7 100 .651x1.2x1.77 24.95 the convenient, 42840 Standardbus 62.80 $9 95 
13801-1 Data Sheet 13835  CL3804.4.0-7.0 2841.4 50 .651x1.2x1.77 24.95 economical way. 12841 $-100 68.20 Stock No. 13727 * 
for 13801 a 25 13836  CL3814 4.0-7.0 -2841.4 50 .651x1.2x1.77 24.95 12842 APPLE 63.20 POCKET SIZED 

nee -1 DATA SHEET FOR DC/DC CONVERTERS..........- 25 13825-1 DATA SHEET FOR DC/DC CONVERTERS BATTERY TESTER 

or all types of small batteries from f 
PIN FORMING TOOL 1.35v to 4.5v 

hy Stock No. 13733 $1 3.95 
ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED 

oO : i 
SINTEC _ELPAC Output Surent (swe) pulsilC sion:their —al 

Stock No. PartNo. Voltage Rating in Inches ove Price true rowtorow — ? VOLT-I-CATOR 
13802  SOLV15-5 S 3.0K. 47/16x4x2 Fixed included $39.95 spacing. One side is F A . 
13803 SOLV15-12 12 1.5A  4-7/16x4x2 Fixed included 39.95 for.300 centers, Flip tool over for devices sy automotive diagnostic meter plugs 
13804 SOLVI515§ 15) 1.2A 0 4-7/16x4x2 Fixed included 39.95 i : aK) into lighter socket and indicates bat- 
13806 SOLV15-24 9.24 O.75A — 4-7/16x4x2 Fixed included 39.95 on .600 centers. Put device in tool and <—S) t diti ich t t 
13808 — SOLV30-5 S$ B.0A 5-5 /8x4-7/8x3-3/16 Ove4 59.95 squeeze. " ery condition and charging rates. 
13809 SOLV3012 12 © 4.0A_ 5-5 /8x4-7/8x3-3/16 oves 59.95 q zy NEW! Stock No. 10200 $14.95 Sa 
13810 SOLV3015 15 = 3.3A 5 -5/8x4-7/8x3-3/16 Ova 59.95 (ANTI-STATIC MODEL) Stock No. 13736 $1 5 95 
13812 SOLV30-24 24 2.0A — 5-5/8x4-7/8x3-3/16 OvP4 59.95 ONE TOOL DOES N 

AC VOLTAGE TESTER 
plugs into any 110v service recept- 
acle to check line voltage over 50- 
150 VAC 

Stock No. 13735 $1 4,95 
<—| VOM-MULTITESTER 

versatile Volt-Ohm-Milliammeter in 
E small package 

EO} Stock No. 13729 $1 3.95 

SINTEC Drawer Q Milford TOLL 800-526-5960 {225538 vances 
CO. NJ 08848-9990 FREE in Ny (201) 996-4093 20 

CIRCLE 53 ON READER SERVICE CARD 

S 13802-1 Data Sheet for SOLV Series 25) 8 thru 40 PINS! Stock No. 11059 $12.95 

IC EXTRACTOR 
One-piece, spring steel con- 
struction. Will extract all LSI, MSI 
and SSL devices with 8 to 24 

PINS. Stock No. 
13313 $2.10 

SOCKET WRAP ID 19295 14'pi0 
DIP socket-sized plastic panels = 13297- 18 pin 
with numbered holes inpinioca: 13298 - 20 pin 
tions Slipontosocketbeforewire 3299 - 22 pin 
wrapping to identity pins Also 13300. 24 pin 
write on them tor location. IC pat 13301 - 28 pin 
number, function etc Simplifies 13302 - 40 pin 
initial wire wrapping. trouble: — 13303 - 96 pin 
shooting and repair 

$1.82 per pack 

==} IC INSERTION/ 
EXTRACTION KIT 
Includes OIP IC extractors and 
inserters to accommodate all ICs 
from 14 to 40 pins. Tools that 
engage conducive suffacesare 
CMOS safe and include ground- 
ing | k No. naan SuShN®: $37.74 

TST i | 800 LINCOLN STREET, DENVER, CO 80203 The mod Iti-band mobil Ae — Fi Sayicies 1, ernie 
YOUR ONE STOP SHOP without stopping to’change resonators, 

FOR COMMUNICATION EQUIPMENT 2 Thdepiie 4 Aaa teeth eee 
AUTHORIZED DISTRIBUTOR FOR GD pelea ae prey era 

IN THE ROCKY MOUNTAIN REGION Tibisccne ete ee NS 
file, low height and light weight, offer- 

spring mount. 

© Each resonator is tuned to 
the desired portion of the band by 

OKL - 451A ee : : 4AT - 3AT -3A- AH1 a tuning sleeve which slides over the 
U.S. 

7504700 pieee ae ye eG | 22U - 25A- 290A pels = 20L - BC30 selected scoonask near = 
490A - 560A é | BP2-BP3-BP4-BP5 | ® Base impedance approximately 50 505 - R70 a So ees PS15 - PS20 pee poaaee no matching network. 

= : eal for use on : ; 2A-2AT-4A 6a = OA A motor homes, caven alee: pie 
in mobile home parks, apart- 
ment houses and condominiums. 
The Spider™ Adapter converts 
any mono-band antenna with a half- 
inch mast into a modern four-band antenna. 

ICOM’S NEW ADDITION TO HF RADIO - 10-160 The Spider" Maritimer™ is the ultimate for 

VARIABLE NS IE SMIS ASE SAND TUNING | ice pe eal ider Tesonators an tuning sleeves. 

CALL PETE AT 1-800-525-6147 FOR YOUR PRICE!! Accessories — Bumper, ball, angle and stud mounts. Quick disconnects. RG-58A/U coaxial (Colorado residents 832-111 1) ae and connectors. Ground radial systems. 
opper foil and copper braid ground straps. 

THIS MONTH’S SPECIAL: For further information, prices write or call 
BELDEN RG8 List $34.00 CW Price $19.98 

you save $15.00 per 100’ (min. order) MULTI-BAND ANTENNAS 
7131 OWENSMOUTH AVENUE, SUITE 263C 

CANOGA PARK, CALIF. 91303 

TELEPHONE: (213) 341-5460 

CIRCLE 82 ON READER SERVICE CARD 
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SPAT 
DO VOUROELF 
ANTENNAS POR 

WO. US S BY WETERS 
BY ROBERT F. ZIMMER*, K4JZB 

poaeeaders “ g RIE 

Basic 2-element beam | use in town. It is 18 feet high mounted on a wooden 2" x 4". 

* 

As with the other antennas described 
by K4JZB in this issue, it is evident that 
once you get started building them it 
gets hard to stop. 

This article is about a series of anten- 
nas laid out to attempt to arrive at a high- 
gain phased beam. A lot of time and work, 
to say nothing of the study and thought, 
have gone into this project. | personally 
built and installed all the antennas to be 
described. 

The first antenna (fig. 1) was the W8JK 

*P.O. Box 232, Land O'Lakes, FL 33539 

Say You SawltInCQ 

bidirectional beam. The feeding system 
was changed to use gamma matches 
and 52 ohm cable, hence no need for a 
matching unit. The spacing between ele- 
ment is 1/8 wavelength, which figures out 
to be 4 feet on 10 meters, 5% feet on 15 
meters, and 8 feet 8 inches on 20 meters. 
The use of gamma matches permits the 
elements to be fastened directly to the 
boom—no need for split elements or 
high-loss insulators. 

The boom is 1%” aluminum tubing, 

but any tubing, including conduit and TV 
masts, could be used. The element 
mounting plates are aluminum angle 
plate 12” longx5” wide x 3/16” thick. 
The plates were obtained from a building 
supplier. As the plates were not perfectly 
true, they were obtained as scrap and are 
perfect for my use. 

The elements used are 1” 0.D. x 8’ for 
10 and 15 meter center sections, with 
7/8" and 3/4" telescoping sections add- 
ed to make up the necessary lengths on 
15 meters. The 1” tubing was cut to 
length on 10 meters. On 20 meters the 
center sections shouldbe1%"0O.D. x 12’, 
with two telescoping end sections of 
1" x 12". The elements are joined by cut- 
ting two slots about 1” long, 90° from 
each other, and are fastened with stain- 
less steel hose clamps. 

Now to the gamma matches. Many 
good ones have been described over the 

A 

Fig. 1- The bidirectional antenna uses a 
low-impedance feed system for untuned 

operation. 

Fig. 2- The unidirectional antenna is a 
very simple beam with an untuned feed 

system. 

years. The first one | used was a piece of 
RG59U cable cut to the specified length. 
The inner conductor was connected to 
the feed line, and the shield to the ele- 
ment under a hose clamp. The s.w.r. was 
always under 1.5:1 and worked fine for 
many years under all kinds of weather 
conditions. The latest one in use here 
uses 3/8” tubing from scrap TV antennas 
and is much more durable. The RG8U or 
RG11U coax with the outer covering and 
shield removed slides nicely into the 3/8 ” 
tubing and is very easy to adjust and seal. 

The feed line between elements is 
made of No. 12 electrical wire. It has 
proven to be preferred over coax cable, 
but care must be taken that the elements 
are connected electrically to the boom. 
Short lengths of aluminum strips are used 
for this purpose. 

For the unidirectional beam (fig. 2), it 
was only necessary to increase the 
length of one element by 5% and attach 
the feed line to the other element. To de- 
termine the results of this change | had 
the cooperation of Fred Morgan, 
W8FOU, who lives about 5 miles south of 

Aprili983 @ CQ @ 97 
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A 

Fig. 3- A bidirectional beam antenna with 
low-angle radiation that is quite simple to 

get working. 

; ; Fig. 4— This bidirectional beam is a very 
This view shows the element mounting plate and the feeding method. good DX antenna at low heights. 

me. With the antenna bidirectional, sig- 
nals ran $-9 plus 20 dB. When the Gamma 
changes were made, the signals fell to A R S Length Spacing Diameter 
S-7, as the favored direction is now north. 400” 420" 8%.' 40-48" Si 
The signals have never been over S-7 in 267" 280% 5%’ 30-36" ae 
over one year of three times a week 198” 208” 4’ 20-24" ee 
schedules with our buddies in Ohio. They 
also reported a big jump in signal 
strength when the antenna was made un- 
idirectional. This antenna is in town, aim- 

ed north only, and it is just 18 feet high. 
With it | have worked JT, VU, and JA using 

only the Kenwood Twins on 15 meters— 
not bad for just 18 feet high. 

Meanwhile, out at the farm the bidirec- 

tional beam was expanded to 3 elements 
(fig. 3) and 4 elements (fig. 4). They work- 
ed very well for DX with a very low angle 
of radiation, but the bidirectional feature 
made for a lot of unnecessary QRM, both 
in receiving and transmitting. 

The bidirectional antennas were re- 
placed by the unidirectional beam anten- 
nas, but they are very useful, and much 
knowledge was obtained by experiment- 
ing with them. 

Trial and error has shown that at low 
heights the driven antennas are much su- 
perior to the parasitic types. The Yagi an- 
tennas are fine if they are up 50 to 70 feet, 
but at low heights they put out too high an 
angle of radiation. The driven beam 
seems to put out low-angle radiation at 
very low heights. | used one at a height of 
14 feet for over 5 years and managed to 
work all over the world with little effort. 

The 2-element antenna gives the best 
return for the money and effort spent. It 
also can use a smaller rotator. So, if you 
don't have a tall tower and a fat pocket- This close-up shows the RG-59U coax used as a gamma rod. The capacity between 
book, ‘‘try it—you’ll like it.”’ the inner wire and the outer shield forms the coupling to the antenna element. 

Table |- Dimensions used for all antennas described in this article. These dimensions 
are not critical. 
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DEALERS! 
Handle Unadilla/Reyco’s line of full power antenna accessories. 

Famous around the world. Preferred by amateurs, 
armed forces and industry for 20 years. 

Call Bonnie toll-free and get started! 

UNADILLA) 
VON Were So rane 

+" Pa 

HOR a Sg 
Just a few of our 400 dealers 
around the world. 

Argentina 
Multiradio 

Australia 
Scalar 

Canada 
Ham Traders 
Atlantic Ham Radio 

Chile . 
Se reeereicTana World Famous Antenna ‘‘Old Reliable’’ 

England W2AU Balun Kits Reyco Trap 
AmComm Services 

Holland 

mene WE ALSO MAKE: HAMFEST MANAGERS— 
aera arcs ley re 0 aga @ Lo-Pass Filter 2000 W Unadilla cooperates! 

J Lieberman Electronics Ltd e Quad Parts Call us. 

es er Africa Electronics ® Baluns/Traps HAMS—call for our 

United States e Insulators free catalog PC-81 with 
Amateur Electronic Supply 

N & G Distributing e Antenna Wire worldwide dealer list. 

UNADILLA/REYCO 
A Division of Microwave Filter Company, Inc. 

hg 

me) AY 

6743 Kinne St., East Syracuse, NY 13057 
Toll Free 1-800-448-1666 TWX 710-541-0493 

NY/HI/AK/Canada (collect) 1-315-437-3953 
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$SOTRON ANTENNAS 
THE BEST THINGS 

come in little packages... 
FOR 80-40-20-15 METERS 

FILTER CASCADING 

FACOMBE > 

Louisiana’s 
Only — 

Authorized 

aD 

The most cost-effective way to improve the selectivity 
of any receiver — old or new — is to improve its IF filtering. 
AFox-Tango Cascading Kit puts a high-quality steep- 
sided 8-pole filter in series with your present filter(s), 
both SSB and CW. The result is narrower Bandwidth 
and better Shape Factor, both of which dramatically 
reduce adjacent channel QRM — anecessity in today’s 
crowded bands. 

CONSIDER THESE KIT FEATURES 
@ Easy installation - 30 minute average. 
@ No.drilling, switching, alignment. 
® 16 poles of filtering yield: 

Filter Shape Factor as high as 1.19. 
Ultimate Rejection better than 100dB. 
Works wonders on SSB; improves CW. 

@ Compensates for Filter insertion loss. 
@ Complete instructions, clear diagrams. 
@ No RX audio impairment, TX unaffected. 
@ Includes Filter and all needed parts. 
@ Fits all models of Series - any letter. 
@ All Filters 8-pole - Guaranteed One Year. 

SPECIFY KIT WANTED WHEN ORDERING 

YAESU FT101 $75; FT101ZD $70; FT107 $75; 
FT901/2 $65; FR101 $55 (filter only). KENWOOD 
TS$520/R599 $70; TS820$70; TS830/RB20 $150 
(Two Filters). HEATH SB104A $60. 

Shipping $3 (Air $5). FL Sales Tax 5% 

In addition to the above, FOX-TANGO stocks a wide 
line of $55 SSB, CW, and AM 8-pole filters for Yaesu, 
Kenwood, Drake R4C and 7-line, and Heathkit. Also, 
special filters made to order. Send specs for quote. 

F, GO FOX-TANGO - TO BE SURE! 
ae Order by Mail or Telephone. 

rf AUTHORIZED EUROPEAN AGENTS 

1 Scandinavia: MIGROTEC (Norway) 
Other: INGOIMPEX (West Germany) 

Dealer 

Large selection 
of Amateur and 

Marine Communications 

Equipment Available NEEDS NO RADIALSOR - 

MATCHING DEVICES 

Call for Quotes 

800-336-4799 
Lacombe Distributors 
Davis & Jackson Road 

Pees P.O. Box 293 

VISA. | Lacombe LA 70445 nema 

WMS) (504) 882-5355 : 
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Re ee 
ISOTRON 80 ISOTRON 40 ISOTRON 20 

54 INHIGH S1IN. HIGH 17 IN. HIGH 

BIG ON PERFORMANCE 
SMALL ON SPACE 

elec COMPANY, FOX TANGO CORPORATION 
Box 15944C. W: Palm Beach, FL 33406 Mast eF cp, age 

Note Our New Location 

Star Route #2, Eucha, OK 74372 ss 
Call (918) 253-4094 CIRCLE 47 ON READER SERVICE CARD 

Phone: (305) 683-9887 = 
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NEWS OF COMMUNICATIONS AROUND THE WORLD 

| often have this strange and moving dream 
Of unworked DX that | call, 
And it hears me.... 

Mdiong the way you may come across 
some who apparently were never young— 
those who were born old, never to know 
the wonders and anticipations of youth, 
never to be DXers. Even some of the most 
active DXers might be noted to fade sud- 
denly, going strong and mightily in their 
acquired DX strengths and then faltering. 
When the joys are dulled, some DXers 
start wondering, and last week one came 

up the hill to talk. 
“Two years ago | could not find a day 

long enough for DXing,’’ he told us. “‘] 
was up long before every dawn to listen 
for the Indian Ocean and the deep Rus- 
sians. Every weekend | whirled the beam 
incessantly looking for anything | might 
need, and when the bands were quiet, | 
constantly worked on the gear and anten- 
nas to be ready when things picked up. | 
lived for DX. But now that I’m within strik- 
ing distance of the Honor Roll, | just don’t 
seem to care as much. What happened?” 
It was obvious that this one was con- 
cerned. But then again, there have been 
others such as this one. 

“What is your country total?’’ we ask- 
ed, suspecting that this alone could be 
the reason for the worry, that perhaps the 
question could well give the answer. 

“Three hundred and nine good ones 
on the DXCC standings and a couple 
more cards |’m waiting for,’’ he replied. 
“But what has that to do with it?” If he did 
not know then, he soon would. 

We recognized the worry. Others also 
have noted it, and one said it was almost 
as looking out into the blank night and 
across far black ridges, wondering if 
something was out there waiting for you. 
Some have said that it is the 300 DXCC 
sticker, for then you have moved from the 
land of plenty to a desert of scarcity. 
There are few DXCC counters beyond the 
300 mark, and even fewer available. 

There had been no quick reply given to 
the question, for it is sometimes best to 
allow a troubled DXer to find some inner 
peace before hearing what might be un- 
wanted truths. ‘‘You’ve gained the 300 
country sticker,’’ we told the QRP type, 
“and while many DXers will grasp it tri- 
umphantly when it is within reach, it often 
marks the divide where one loses DX In- 
cessant and finds DX Lethargy. Many, 
though not all, find that the scarcity of DX 

77 Coleman Dr., San Rafael, CA 94901 

Here are a couple of packages of big DX. 
On the left is Franz Langner, DJ9ZB, with 
Dr. Sid Ahmed Ibrahim of downtown Khar- 
toum on the right. Franz has been heard 
from a number of rare DX spots; last time 
out it was Mellish Reef. Dr. Sid, an optha- 

mologist, long has been the big hope for 
an ST QSL. This photo was taken during a 

visit of ST2SA to Friedrichshafen. 

after passing this point dulls their inter- 
est, for this is the area where DXCC 
counters are rare and seldom found, and 
many of the needed ones may not have 
been on the air for 10, 20, and maybe 
even 30 years. For many it is a time and 
place of resignation. Maybe you've even 
thought about this.’’ 

We had a thoughtful DXer on our 
hands. It is always hard for one complete- 
ly dedicated to the glory and joys of DX- 
ing, one who started out facing what ap- 
peared to be an unattainable total of 
countries, to find when there are 300 or 

more counters on the wall and the whole 
bag is within reach that the last handful 
might be long, if ever, in coming. 

“| never thought of it that way,’’ he 
finally said, and we thought we heard a 
note of worry in his voice. ‘‘When | first 
started DXing, | never thought | would 
ever get up to the 300 mark. There were 
DX countries | had never heard of, and | 
found that a lot of non-DXers had never 
heard of them either. But | thought that 
DX was so endless that it would go on 
forever. After all, there always seem to be 
a lot of old DXers around. How about 
them? Or were they already in their 70s 
before they started chasing DX?’’ 

We had to suppress a smile at the 
QRPer’s puzzlement. Such questions are 
not surprising, but one learns that these 
70-plus DXers are not especially enthusi- 
astic about climbing 70-foot-plus towers. 
They only do it when necessary. But there 
is still life possible after the 300 stick- 
er—possibly different than what went be- 
fore, but still life. 

heytiae| 

“DXing probably will go on forever,”’ 
we finally said to reassure the worried 
type, ‘‘but DX has always been a relative 
thing, mostly relative to what you don’t 
have. Just because you have cornered 
most of what’s available shouldn’t make 
it less exciting. It may be a time of long 
waiting and little action. However, just re- 
call when rumors of China activity started 
to surface after the long silence, and the 

recurrent rumors of Bouvet. Also, re- 
member the shrill cries of delight when 
Heard Island was available a few months 
back. When such things happen, doesn’t 
your interest return as strong as ever?”’ 
At this point we were starting to get the 
QRPer to nod in agreement. 

“But waiting seems to be so nonpro- 
ductive,’ he said. ‘‘Maybe the DXCC 
Desk will figure out some way to make 
new countries. Seems like there have not 
been any new ones for a couple of years 
now.”’ 

Should one think that this might be ei- 
ther new or original insight to DXing, for- 
get it. Though some may think that DXers 
will loudly acclaim any new country, re- 
membrances of things past—especially 
Okino Torishima—should quickly fade 
that thought. The DX criteria has stood 
for centuries, or perhaps since the end of 
WW Il, and although each new country 
that might appear will be greeted with de- 
lignt and happy smiles, stretch the cri- 
teria and you will find the DXers suddenly 
irate, beating the rationale that would 
bring such an aberration with the bar sin- 
ister. 

All of this was reviewed with the QRP 
type, and he was slowly nodding his head 
in agreement. But he needed more sol- 
ace in his hour of trouble, and we con- 
tinued to fill-in his knowledge. 

“We know of one prominent DXer,’’ we 
continued, ‘‘who for years has advocated 
changes in Rule Two of the DXCC criteria, 
looking to reduce by progressive steps 
the distance in Section 2(a) so that the 
current stipulation of 225 miles of open 
water between the mainland and off- 
shore islands now required would be les- 
sened. He proposed that a reduction 
would come every certain number of 
years, and thus at each reduction a batch 
of new DXCC countries would be creat- 
ed. It was also proposed that the 500 mile 
separation between islands in a group be 
progressively reduced. Think of what that 
would do to the DXCC country list!’’ 
We had a shiny-eyed DXer on our 

hands. ‘‘That sounds like a great idea,” 
he said enthusiastically. ‘‘'How come 
they’ve never seen the logic of it. You’d 
surely have DXers staying interested.”’ 

We were not ready to answer that , 
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The WPX Program 

Mixed 
O28 eae .. KO9Q NOSOR. ees YU4FRS 
OQO iis cere tae YU4YA NOS TS Se. es .. KQ8M 

TERT yeeros WB7VHA 1560. .. T@Q9EW 
15555. ee KWH 1561. pt UACEZR 
1556 eee DIEZ: 1562 KBOTD 
1557 K2POF 1563 DL1AM 
NSS Sheers. .... KBOZZ 1564 . MEEW 
TERE anein ge WA30ID 

C.W. 
2187 .. KN7K 2189 .. K7DBV 
2188 ..... . K2POF 2190 .. YU4BR 

Award of Excellence: Endorsed 160 meters for W8ILC. 

Endorsements 

450 YU4YA, YU4FRS, KQ8M, AKQG. 500 KOREF, 
YU4YA, YU4FRS, KQ8M, AKOG. 550 IT9KMU, 
KQ8M, HB9BYZ, YU4FRS. 600 IT9KMU, KQ8M, 
W8LKG, YU4FRS. 650 K9BQL, IT9KMU, KQ8M, 
WS8LKG, YU4FRS. 700 IT9KMU, KQ8M, W8LKG, 
KS0Z, YU4FRS. 750 F6BVY, AE1T, KQ8M, 
YU4FRS, W8LKG. 800 ISOMVE, G3ZRH, 
YU4FRS, YU4BR. 850 YU4FRS, YU4BR. 900 
DA2DC, YU4FRS. 950 I2MQP, DA2DC, KC8CC, 
YU4FRS. 1000 I2MQP, DA2DC, KC8CC, 
YU4FRS. 1050 HI8LC, DA2DC. 1100 HI8LC, 
DA2DC. 1150 Hi8LC, DA2DC. 1200 DA2DC. 
1650 N2AC. 1800 W4BQY. 1850 W4BWY. 1900 
W4BQY. 1950 W4BQY. 
350 TG9EW, JA8EZR, KBOTD. 400 TG9EW, 
KBOTD, I3DUB. 450 KBOTD. 500 KA3A, KBOTD. 
550 KBOC, KBOTD, JA1-23967, YBOACL. 600 
KC8YM, KBOC, KBOTD, XE10X. 650 KC8YM, 
ZE10X, DK5WQ, W3ARK. 700 XE10X, W3ARK. 
750 XE10X. 800 SM4-3434, XE10X. 850 
WA2FKF. 900 KC8CC. 950 I2MQP, K4CKS, 
KC8CC. 1000 11MQP, K4CKS. 1600 14ZSQ. 1700 
N4MM. 1950 IQAMU. 2000 IOAMU. 
350 YU4BR. 400 YU4BR. 450 YU4BR. 500 
SMS5DAC, YU4BR. 550 YU4BR. 600 AGOA. 700 
OK3YCA. 750 OK3YCA. 750 OK3YCA. 800 
OK3YCA. 850 OK3YCA. 900 OK3YCA. 950 
OK3YCA. 1000 OK3YCA. 1350 N4MM. 1550 
DL1QT. 1600 N6JV, DL1QT. 1900 W2NC. 

Mixed: 

S.S.B.: 

C.W.: 

10 meters: KC8YM, KQ8M, KB9BYZ, OK3YCA. 
15 meters: KC8YM, KQ8M, AGSC, OK3YCA, W3ARK. 
20 meters: KQ8M, AI8M, K7DBV, KC8YM. 
80 meters: AI8M. 

WS5UR. 

KQ8M, DK5WQ, HG9BYZ, AGSC, 
DL1AM. 
W8LKG. 
K2POF, JA1-23967, DL1AM, AI8M, 
DL1ZC, K2POF, KQ8M, IN3VZE. 

160 meters: 

Asia: 

Africa: 
Europe: 

No. America: 
Oceania: 

DK5WQ, KC8YM, KQ8M, AI8M, DL1AM. 
WOULU, W8LKG, SM4-3434, AI8M. 

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. 

question... yet. We had a few more 
things to throw into the fire. ‘‘And there 
was the time,’’ we continued, ‘‘when the 
‘distinctively separate administration’ 
stipulation in the criteria brought some 
new countries, passing delight to some 
DxXers. The potential was enormous 
when one considered whether an island 
was administered by one or another gov- 
ernment agency. It might be the Navy ad- 
ministering one island while the Interior 
Department administered an adjacent 
one. You could think of more possibilities 
such as Indian reservations, diplomatic 
enclaves, free-trade zones, national 
parks, and things like that. The possibili- 
ties were beyond imagination, but some- 
how the idea withered. They even chang- 
ed the DXCC criteria in Item | by dropping 
‘",, ora distinctively separate adminis- 
tration,’’ so now all it reads is ‘An area by 
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reason of government constitutes a sep- 
arate entity!’ and that’s it.”’ 

The QRPer was thoughtful. ‘‘You know 
something,’ he said, ‘‘I really had always 
thought that the DXCC criteria never 
changed. But if it changes, why don’t they 
run in some of the good ideas such as re- 
ducing the mileages between islands and 
things like that? What are DXers suppos- 
ed to do when everything available has 
been worked, and there is little hope that 
anything else will show? Are we expected 
to go into suspended animation?”’ 

We started to tell him that no true-blue 
DXer ever goes voluntarily into suspend- 
ed animation. One always waits; one al- 
ways hopes. ‘‘Have you ever thought of 
some of the other possibilities,’’ we ask- 
ed, ‘‘those things that will give you some- 
thing to work at but still Keep you ready 
and alert should a needed country show 
on the morning long-path?’’ We thought 
that this might be a good point, but the 
QRPer was not yet ready to understand. 

“Like what?”’ he asked, and we had to 
continue. 

“How about 5 Band DXCC?”’ we ask- 
ed. ‘‘That will Keep you going for a long 
time, maybe even through a couple of 
sunspot cycles. And there’s the one that 
many say is really tough: 5 Band WAZ. 
Work that one and you will walk tall 
among Dxers. Look around and you will 
find a lot of interesting DX action, eacha 
goal in itself.’’ At this point we were think- 
ing that we might be getting some ideas 
across. Maybe, but not quite. 

The QRPer was thinking this over. After 
a bit he shrugged his shoulders. ‘‘All of 
this is interesting,’ he said, ‘‘but you 
would think that something could be done 
to keep DxXers active after they’ve work- 
ed over 300 countries. You have to 
wonder if they ever thought about it.”’ 

Truthfully, we thought that they had. 
We didn't bother to ask him who ‘‘they’”’ 
were. Everyone knows who ‘‘they”’ are. 
They've always been there. 

“Maybe they have,’’ we countered. 
“Years back we also wondered why such 
steps were not taken to bring the needed 
joy and excitement to the lives of needy 
DxXers. But after awhile the thought came 
that there might be another side of the 
coin, that the more there is bending and 
wrenching and changing, the less validity 
there is in those in hand. And while you 
really can seldom go back and correct 
what was done in the past, caution can be 
maintained in present times to avoid 
some alluring proposals. Okino Torishima 
showed that DXers would not be univer- 
sally enthusiastic in greeting some con- 
trived new countries. Perhaps in the long 
run some of the things that happened in 
the past were good in that they drew a 
line of demarcation for DXers. Certainly 
there is some reason to believe so.”’ 

The QRPer was quiet, and we thought 
that we had won the day. But we quickly 
learned not yet. While it is often the role of 
the young to rail at authority, maturity of- 

ten brings a fuller understanding. DX ma- 
tured types always understand such 
things. But the QRPer still had some 
questions. 

‘“‘Maybe you are right,’’ he said, ‘‘and 
maybe DXCC has been held close to a 
meaningful path. But what of the future? 
With everyone already having gone 
everywhere and the criteria tightening up 
a bit, what hope is there that a new coun- 
try will show? Not that | wouldn’t jump to 
work 10 or 12 that have been on the DxX- 
CC list since Old Sam the DXer was on the 
banana boat run to Puerto Rico, but none 
of these are active and there is little hope 
of new ones. Have we reached the point 
in DXing where we can only hope for what 
has gone before?”’ 

“‘Not necessarily,’’ we were quick to 
reply, for we felt we possibly had the an- 
swer before he asked the question. 
“There are still remote areas of the world 
that should a DXer loaded with a power 

The WAZ Program 
10 Meter Phone 

DO TAGs nish tac De. DF4TO BOO its ate meee JA1HSF 
Cl]: ee orate K8NA 280 Wise, accotin aratce CX7BF 

15 Meter Phone 

bo oe er VK2DPN WEA ok aes a Re JFICKL 
(Mobile) 155: aa ect CX7BF 

SSE arse vee craton I5ZJK 

20 Meter Phone 

Le ae eee er KB5DN AQ Bra wiaeae apie ae N4KE 
ABO cc dracsndion fee VK2DPN ABA i a, ania Bkanagihe l14SNW 

(Mobile) CRN oe hv wah des 3 W2LDG 
AS er ae penne N6M ASG ain te creas F5RC 
482. ie soe tee as |OGFI 

80 Meter Phone 

CARERY UNE eae eye N7RK OR ieee are errr Feed N4KE 

10 Meter C.W. 

Ce ee ea arene ee W3AP. AAD actus br ses i leatoaee DL8CM 

20 Meter C.W. 

NB 2 sca te estee teat W2vVAV NBA ac eterna JAOCGJ 
hts Be Harriers ca eee: AA4KT 

All Band WAZ 

S.S.B. 

Applications and reprints of the latest rules may be obtained 
by sending a self addressed stamped envelope (37 cents) size 
4% X 9¥2 to the W AZ 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 toa 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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supply and transceiver reach one, it 
might qualify fora new country. And there 
are probably more than one.”’ 

“Such as?’’ was the quick query. 
“‘How about the Kingdom of Mustang?”’ 

we asked, and the disbelief was instant. 

‘“‘Now you're not even being serious,”’ 
we were told. ‘‘Where would the Kingdom 
of Mustang be? In west Texas?”’ 

The words brought a remembered joy, 
for we had spent some days of our youth 
in that far country. ‘‘It might be,’”’ we said, 
“up in the Panhandle around Dalhart 
where the old XIT brand is a well-remem- 
bered symbol. But Mustang isn’t there. 
It's in Asia. Get an atlas and look around 
84°E and 29°N and you will find a square 

FORO OI OI OK IOI KO 

~ QUALITY MICROWAVE TV SYSTEMS X 

* Complete Systems From ‘69% 
1.9 to 2.5 
GHz 
Antennas 

Galaxy — 
Electronics 

* 6007 N. Gist Ave. . 
¥ Glendale, Az. nm 
* 85301 a 
+ (602) 247-1151 sven 

COD’s SE 

Dealers Wanted 
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* 
Da 
> 

ag 
GOLD STAR §; ot " 

* 
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MasterCard SH RO OI OO ROR OL OO OY og 
SER a Oy SORIA tok 

CIRCLE 116 ON READER SERVICE CARD 

NEMAL ELE 

& + SATELLITE TV—TYPE “‘N”’** 
UG-21D/U Male for RG-3, 213..... $3.00 
UG-21D/U Silver Plate........... $3.35 
UG-23B/U Female for RG-8...... $3.75 
UG-27C/U Elbow, Silver......... $4.95 
UG-29B/U Barrel, Silver......... $4.25 
UG-57B/U Double Male, 
SYNE tees cee, Socertcnee tee rarer eee $5.25 
Same Day Shipment! 

POLYETHYLENE DIELECTRIC 

RG6A/U double shield 750hm............... 25¢/ft. 

RGS59/U 100% foil shield TV type. . . .$7/100 ftor 10¢/ft. 
RG8U 96% shield mil spec. .$27.95/per 100 ft or 31¢/ft 
RG11U 96% shield 75 ohm milspec........... 25¢/ft. 
RGS58AU Stranded Mil Spec 98% Shield........ 12¢/ft. 
RG58U mil spec 96% shield...............04. 11¢/ft. 
RG62AU 96% shield 93 ohm milspec.......... 12¢/ft. 
RG142/U Double silver shield... Teflon........ 95¢/ft. 
RG174/U-mil spec 96% shield. . .*8./per 100 ft or.10¢/ft. 
RG213 noncontaminating 96% shield mil spec. .36¢/ft. 
RG217/U Double shield 50ohm............... 85¢/ft. 

LOW LOSS FOAM DIELECTRIC 
RG8X 95% shield............. $14.95/100 ft or 17¢/ft. 
RG8U 80% shield.............. 16.95/100 ft. or 19¢/ft. 

RGS8U 80% shield......... eee eee eee O7¢/ft 
RGS8U 95% shield............... 2... eee eee 10¢/ft. 
RGS59/6/U 100% foil shield 18 Ga. 75o0hm....... 12¢/ft. 

COD (cash only) add $1.50-FLA. Res. add 5% Sales Tax 

1325 NE 119th Stréet, Dept. 4X, North Miami, 

CIRCLE 111 ON REA 
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“= COAXIAL CABLE SALE — 
CABLE LOSS CHART — IN WINTER °82/’83 NEMAL 
CATALOG — FREE WITH ORDER OR SEND SASE 

**COMPLETE AMPHENOL PRODUCT LINE AVAILABLE** 

PL-258 Double Female Connector......... -98¢ 
1 ft. patch cord w/RCA type plugs each end. $1.00 
Reducer UG-175 or 176............... eee 10/$1.99 
UG-255 (PL-259 to BNC)....... 20... c cece eee $3.50 
EIDOW (MGSO) oro oir etesecvaters ssevells cue nie vaneneieretererare $1.79 
F59A (TV type) bullt on crimpring........... 10/$1.99 

_ UG 21D/U Amphenol Type N Male for RG8....... $3.00 
UG 273 (ENCORE) 3.05 os easek edo eamiew greay $3.00 
3/16 Inch Mike Plug for Collins etc. (cutoff)...... $1.25 

Cable—shipping $3.00 1st 100 ft., $2.50 each add’! 100 ft. Connectors—shipping 10% add'l. $3.00 minimum 

bulge in the northern boundary of Nepal. 
Some have said that the boundary is 
questionable, possibly more form than 
fact, but Mustang is actually an autono- 
mous kingdom. It is remote, on an old car- 
avan route across the Himalayas from 
Tibet through Nepal to India, and possibly 
even a sensitive political area with no one 
wanting to disturb an old trading path. Put 
it on the air and you might have a chance 
for a country. Some in other years have 
thought that.’”’ 

This time we had an interested DXer on 
our hands. ‘‘If what you say is true, why 
hasn’t someone gone and put it on the 
air?’’ It was a fair question. 

“Some have thought of it,’’ we coun- 

BUY! SELL! TRADE! 
COMPUTER & HAM EQUIPMENT 

( COMPUTER?’ 
TRADER 

PERMANENT 
SUBSCRIPTION 

$10.00 
Low Ad Rates — Mailed Monthly 

COMPUTER TRADER: 
Chet Lambert, W4WDR 

1704 Sam Drive © Birmingham, AL 35235 

(205) 854-0271 

Please include your Name, Address, Call Sign or Phone Number 

CIRCLE 88 ON READER SERVICE CARD 

CTRONICS, 

100 ft. RG8U with PL-259 
on each end............... $19.95 
RG8U 97% shield 11 Ga 
(Equiv. Belden 8214). . .$29.95/100ft. 

RG214/U (Double Silver Shield- 
SOVOHMS) sii cen oeciae cea cet $1.35/ft. 

strap 

ROTOR Cable 8 Conductor (2-18GA/6-22GA). . . 
HEAVY DUTY ROTOR Cable (2-16GA/6-18GA). . 

CONNECTORS MADE IN USA 

- 19¢/ft. 
. 36¢/ft. 

‘AmphenolMPl 259° sic.cc 2 oxic ss crete eremiemioe 79¢ 
Amphenol BNC UG88C/U Male for RG-58 ....... $1.25 
PL-259 push-on adapter shell............... 10/$3.89 
PL-259 and/or SO-239.............. cee eee 10/$5.89 

See Us At Dayton 

FL 33161 Call (305) 893-3924 

DER SERVICE CARD 

During the CQCQ WW S.S.B. Test last fall 
some west-coast types found a lot of ac- 
tion in Belize, running up over 15K QSO’s 
in 12 days over the contest period. V3CQ 
in the picture is Joe Hypnarowski, 
WAB6VNR; center is John, V3JUY (KA7EST); 
and Ski, N6ADI, signed the V3DX call. 

tered. ‘‘Years back when Gus Browning 
was kicking up the DX dust all over the 
world, he made a reference to Mustang 
and apparently had looked at it. But be- 
cause of difficulty in travel, and possibly 
more because of the difficulty of getting 
permission from local authorities to go 
there, it never seems to have been much 
of a certain thing. Possible, yes! Proba- 
ble, maybe, but don’t ask when. New 
country—we live in hope.”’ 

Perhaps we had not answered all the 
questions, but there were signs that 
something might have been found again 
by the QRPer. ‘‘Maybe you're right,’’ he 
said. ‘‘Maybe there is still something to 
look for after the 300 sticker. But it sure is 
a bleak future, isn’t it?”’ 

We weren't ready to agree to that. 
“There are other compensations,’ we 
came back with, ‘‘and think of how much 
more joy and appreciation you will find 
when you do catch a new one. Meanwhile 
you can continue to enjoy DXing.”’ 

And that is really true. For although 
many falter when they clutch the 300 
country DXCC sticker, the real true-blue 
DXer always looks to the possibility that 
he’ll eventually work everything a couple 
of times, plus perhaps any of the new 
countries that might show some fine day 
when the winter is over. 

Haiti 

Victor Paounoff, HH2VP, will be active 
from Haiti for the rest of the year operat- 
ing 160 through 10 meters mostly c.w., 
plus possibly some s.s.b. if he can find 
where his microphone has fallen. 

Victor will be living at the Hotel Ibo Lele 
in Petionville, not far from the Port au 
Prince airport (actually only about 20 min- 
utes by car). He has been putting HH2VP 
on the air since 1979. 

QSLs go, in order of preference, to: (1) 
Al Rousseau, 180 Den Quarry Rd., Lynn, 
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5 Band WAZ 
Standings as of January 1, 1983 

All 200 zones worked: 

. ON4UN, John Devoldere (Belgium) 

. K4MQG, Gary Dixon (U.S.A.) 
. SM4CAN, Kent Svensson (Sweden) 
AAGAA, Steve Orland (U.S.A.) 
W8AH, Albert Hix (U.S.A.) 
W6KUT, E. A. Andress (U.S.A.) 

. EA8AK, Fernando Fernande (Spain) 

. LA7JO, Stig Lindblom (Norway) 

. EA3SF, Fernando Blenert (Spain) 
10. OH1XX, Hannu Nieminen (Finland) 
11. EA8OZ, Julio Rosello (Spain) 
12. W@SD, Edward Gray (U.S.A.) 
13. K@ZZ, Gary Knutson (U.S.A.) 
14. ON6OS, P. Michiels (Belgium) 
15. OK3TCA, E. Melcer (Czech.) 
16. K6SSS, Fred Capossela (U.S.A.) 
17. ZL3GQ, Peter W. Watson (New Zealand) 
18. OK3CGP, Stefan Melcer (Czech.) 
19. SM@AJU, Leif Lundin (Sweden) 

20. OZ3PZ, Preben Thomsen (Denmark) 
21. I3MAU, Reno Mauri (Italy) 

22. |2ZGC, Gianni Zillio (Italy) 
23. 4Z4DX, Dov Gavish (Israel) 
24. N4KE, Ron Blake (U.S.A.) 
25. K5UR, Rick Roderick (U.S.A.) 
26. K9AuJ, Michael McGirr (U.S.A.) 
27. SM3EVR, Tord E. Julander (Sweden) 
28. LASYJ, Bjorn Hugo Ark (Norway) 
29. DL8RK, Walter Geyrhalter (W. Germany) 
30. N4WJ, Frank McCormick (U.S.A.) 
31. G3MCS, W.R. Hawthorne (England) 
32. SM5AQD, Hakan “Hawk” Eriksson(Sweden) 
33. WOMLY, George McKercher (U.S.A.) 
34. IORIZ, Gianni Rizzi (Italy) 
35. ONSNT, Ghislain Penny (Belgium) 
36. OH6JW, Antti Kiviuoma (Finland) 
37. OK1AWZ, Milan Dlabac (Czech.) 
38. IV3PRK, Pierluigi ‘‘Luis’’ Mansutti (Italy) 

39. DJ6RX, Klaus Heintzenberg(W. Germany) 
40. OH3YI, Ossi Lehvas (Finland) 
41. I4RYC, Relli Claudio (Italy) 
42. ZLIBIL, Mike Edwards (New Zealand) 
43. |4EAT, Fausto Minardi (Italy) 
44. ZL1BQD, R.J. Runciman (New Zealand) 
45. TGQNX, Francisco Capuano (Guatemala) 

46. XE1J, Joe Levy (Mexico) 
47. F5VU, Jean Brunner (France) 
48. W3AP, Norwood Lowry (U.S.A.) 
49. YO3AC, Andrei Giurgea (Romania) 
50. K3TW, Tom Warren (U.S.A.) 

ODNAORWNH 

The top contenders for 5 Band WAZ: 

1. JASEMU, 199 6. W8UVZ, 198 

2. N4ww, 199 7. EA8QL, 197 

3 CIEE S198 8. KiMEN, 197 

4. WING, 198 9. K7UR, 196 

5. N4RR, 198 10. K4CEB, 196 

188 Stations have attained the 150 zone level 

Mass. 01904: (2) Victor Paounoff, Hotel 
Ibo Lele, Petionville, Haiti; (3) N4XR or the 
W/K4 QSL Bureau; and (4) Radio Club of 
Haiti. Box 501, Port au Prince, Haiti. 

Any DXer passing through Port au 

Prince might give Victor a phone call. He 
says that he would be happy to see the 
visiting DXers. Also, if you have waited in 

vain for a previous HH2VP QSL, he would 
like you to try again. One of the above ad- 
dresses will produce. 

Kurt Bindschedler, HB9Mx, of Winterthur 
in Switzerland. If the face looks familiar, 

Kurt is a familiar DXer at the California In- 
ternational DX Conventions. Not so famil- 
iar are some of those QSL’s on the wall, 
like that ZA2RPS (not many of those 
heard recently). How about AC3PT and 
A51KV? Shows what a good grip on the 

mike can do for you! 

Heard Island 

Although this is largely history by now, 
those who followed the action Know that 
both groups got underway at about the 
turn into the new year. However, the 

VKQJS effort ran into some problems. In 
mid-January they were reported as turn- 

ing back to Tasmania, their vessel having 
encountered some fuel problems. One 
report on January 12th indicated that 
they had turned back at 44°S and 142°E. 
Such a position would place them not far 
off their initial starting point of Hobart. 

About this time the VKOHI group was 
approaching Amsterdam Island and 
were within a week of a landfall on Heard. 
You can QSL for this one to: Dan Han- 
dlesman, N2DT, 16 Attitash, Chappaqua, 
New York 10514. Should the VK@JS effort 
get their problems under control, any 
QSLs for their Heard operations would go 
to Jim Smith, VKONS, Norfolk Island. 

WARC 79 
WARC 79 may seem a long way in the 

dim past, but it was only this last Decem- 
ber when the Senate finally ratified the 
pact. The whole lash-up actually is anoth- 
er ITU treaty, and these are negotiated 
“,, with the advice and consent of the 
Senate,’’ a phrase you previously may 
have heard. Final Presidential signature 
followed Senate approval. 

All of this will bring closer the new ama- 
teur frequencies plus a few more changes 
in some familiar areas. The a.m. broad- 
cast area will be expanded in the coming 
years, this necessitating a possible move 
of radiolocation transmitters from cur- 
rent 1625-1705 kHz to something up the 
band, possibly in the 1900-2000 kHz 
area, and making the current 160 ama- 

teur operation there a ‘‘secondary”’ allo- 
cation. Although this and other possible 

changes are currently in the ‘‘proposal’”’ 
category, they are indications of the di- 
rection things might go. 

There will be other studies in the 220 
MHz area, the 420 MHz area, and the 

2300 MHz area, the FCC wishing to elimi- 
nate any possible interference to aero- 
nautical flight-testing telemetry. This 
might find the amateur 2300-2310 MHz 
frequency eliminated, but might improve 
the action and status at 2300-2310 MHz 
and 2390-2450 MHz. These are hardly 
DX bands, but one must be vigilant. 

Down in the 75 meter country, it has 
been reported that the WARC Canadian 
allocation table has removed Canadian 
broadcast allocations in the 3950-4000 
kHz area. The temporary allocation of 
amateur privileges at 10.1 MHz appears 
to be going towards a permanent alloca- 
tion with the FCC accepting amateur pro- 
posals that they be responsible for avoid- 
ing interference to other services on this 
band. 

Southeastern DX Club 

In the southeast quadrant of the coun- 
try, if you are a DXer you know of the ac- 
tivity in the Atlanta area. And if you know 
DX clubs, there are always a thousand 

ready volunteers to serve as club offic- 
ers. Winners in the Southeastern DX Club 
for 1983 are: President, Harry Saunders, 
K4GFH; Vice-President, Carl Henson, 
WB4ZNH; Secretary, Grovern Meinert, 
KC4BX; Treasurer, David Hibbert, 

KC4TJ; and Contests, Lee Sheridan, 
W6OKK. W6OKK? That’s right. Those 
W6s are always working their way in. You 
might also recognize the call of the Vice- 
President. He is often working his way out 
to some DX spot. But don’t ask where the 
list is when Carl is active. It isn’t! 

CQ DX Awards Program 

1203 OE1KJW 1207 ‘i K8NA 
1204 DL1ZC 1208 WA6DTG 
1205 KM6B 

565 K8NA 566 KC400 

$.S.B. Endorsements 

310 DJ9ZB/313 2196 KM6B/289 
310 VE2WY/312 275 KB9KD/287 
300 .OK1MP/308 250 . WABDTG/272 
300 .. AABAA/303 200 ..., AIQF/248 
300 .K8CMO/300 150 WD5ABG/199 
275 WAOTKJ/299 150 ...KC400/182 
275 .. K8NA/298 28 MHz .KM6B 

C.W. Endorsements 

300), 5. AA6AA/301 

The basic award fee for subscribers to CQ is $4. For non-sub- 
scribers, it is $10. In order to qualify for the reduced subscrib- 
er rate, please enclose your latest CQ mailing label with your 
application. Endorsement stickers are $1.00. Updates not in- 
volving the issuance of a sticker are made free when an 
s.a.s.e. is enclosed for confirmation of total. Rules and appli- 
cation forms for the CQ DX Awards Program may be obtained 
by sending a business 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. Effective with the 
next report, all totals will be adjusted to reflect the deletion of 
Serrana Bank, Bajo Nuevo and the Saudi Arabia/Iraq Neutral 
Zone. Total countries will be 315. 
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Saba 
The CQ WPX Contest comes the last 

weekend in March, as every alert DXer 
knows full well, and Michael Marafo, 

K3UOC, will be working the Dutch islands 
from contest time through Easter. Mich- 
ael will be active on all bands from 10 
through 80, s.s.b. and c.w. 

Opening on Saba on March 26th, he 
will be signing K3UOC/PJ6 until March 
28th. After the action over the WPX week- 
end, he will sign K3UOC/PJ8 from Eusta- 
tius from March 29th to the 31st. April 1st 
through the 3rd it will be K3UOC/PJ7 from 
Saint Maarten. 

Michael has been living in Venezuela 
for four years now, often being heard with 
several different calls, but currently sign- 
ing KSUOC/YV4. If you catch him during 
the above operations, you have multiple- 
choice routes for QSLing: his home call- 
book address; via the W3 QSL bureau; via 

the YV-QSL bureau; or to his current QTH 
(Michael Marafo, Colegio Internacional 
de Carabobo, Apartado 103, Valencia, 
Venezuela). 

The WAZ Award 

This award has been around so long 
that it takes an Old Timer to remember 
when it started. Even some Old Timers 
are not even sure, but it got started back 
in the first administration of Franklin D. 
Roosevelt, and you know how long ago 
that was—way back before WW II. 

Leo Haijsman, W4KA, has directed the 
WAZ program for a number of years and 
reports that there were 716 applications 
for WAZ in 1982. 

The fiftieth anniversary of the WAZ pro- 
gram is not far off, an event that will be 

noted by CQ with banners, trumpets, and 
a few renditions of ‘‘Auld DXers, Lang 
Syne.”’ But since the award first dazzled 
the DX types, Leo says that the total num- 
ber of certificates issued through 1982 in 
the various categories has been: S.S.B. 
2594; CW/Phone 5511; All Phone (S.S.B./ 
AM) 581; Single Band All Phone 80 me- 
ters 23, 40 meters 22, 20 meters 436, 15 
meters 155, 10 meters 230; Single Band 
All C.W. 80 meters 2, 40 meters 38, 20 
meters 184, 15 meters 83, 10 meters 44. 

WAZ has never been an easy award to 
attain, the numbers for some of the sin- 
gle-band awards being sharp comments 
in themselves. WAZ is often a long strug- 
gle, but should you not yet have joined the 
triumphant WAZ types, drop a note to Leo 
and he will send you the forms and neces- 
sary information. You can always find 
Leo’s address in the DX column; it has 
been here for a long time—about as long 
as some Deserving DXers have waited 
for that last needed QSL for the last need- 
ed zone. 

20 Meter Beacons 

The Northern California DX Founda- 

tion for some years has planned the es- 
tablishment of a network of 20 meter bea- 

cons around the world. Jack Troster, 
WE6ISQ, has long pushed for the idea, and 
the first beacons came on the air at the 
start of this year with others scheduled to 
come on line as things fall into place. 

Eight beacons were working at 14,100 
kHz or scheduled to come on this spring. 
Operating in sequence, except for the 
South Africa beacon, the sequence is re- 
peated every 10 minutes starting at the 
hour. A c.w. message running about 58 
seconds is sent at 20 w.p.m., this allowing 
but a brief interval between the end of 
one station’s transmission and the start 
of the next station's. Following station 
identification, a signal stepped down 
each time in power is sent for about 9 
seconds, starting with 100 watts and 
backing down to 0.1 watt, ending with the 
signature of the station back at 100 watts. 
The ‘‘Q” in the QST station identifier will 
be within a small fraction of a second of 
the WWYV signal at the assigned beacon 
time. The 9 second signals are: 

100 watts aera (9 sec. dash) 
10 watts —— 

lewatt. eerene = — 

0.1 watt .... 
100 watts SK 4U1UN/B 

This is a do-it-yourself ionospheric obser- 
vation system, and the 9 second dash is 
enough to check different antenna sys- 
tems. A quick check of conditions can be 
made by checking signals in various di- 
rections and checking their signal 
strength as they step-down power. Re- 
ports are requested, and Al Lotze, W6RQ, 
is looking for reports from those making 
extensive observations, as well as volun- 
teers to observe in various parts of the 
world. 

The beacons early this year were eith- 
er in place or due shortly at, with their 
transmitting time: 

00:00 4U1UN/B United Nations, New York 
00:01 K6OPO/B Stanford University, Calif. 
00:02 KH6O0/B_ Honolulu Community 

College, Hawaii 
00:03 JA2IGY Tokyo, Japan 
00:04 4X6TU/B Tel Aviv Univ., Israel 
00:05 OH2B Espoo, Finland 
00:06 CT3B Madeira Islands 
00:07 ZS6DN/B Transvaal, South Africa 

Other stations will be added, and possibly 
the keying sequence will be changed 
when other stations start up. Further in- 
formation on the 20 meter beacons or 
questions about the DX Foundation can 
be directed to the home office: Northern 
California DX Foundation, Box 2368, 
Stanford University, Calif. 94305. 

SP, Poland 
With the problems developing in re- 

cent years, the number of SP stations 
dropped almost out of sight, except fora 
few club stations that were intermittently 
heard. Early this year reports of some 
c.w. stations being heard were noted, 
and hopes were voiced that there would 
be an early return to operation by the 
amateurs in Poland. 
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A note from Marek Czarnecki, SP9UO, 
in downtown Przystajn notes that the SP- 
QSL Bureau for all practical purposes 
has been QRT, and that those looking for 
a QSL that might increase in rarity unless 
things ease a bit should consider going 
direct. 

SP9UO, ex-SR9UO, can be reachedat: 
Marek Czarnecki, 41-141 Przystajn, ul 
Czestochowska 136, Poland. Marek 
promises 100 percent QSLing. 

Some Short DX Notes 
Tom Christian, VR6TC, was in the 

Queen’s New Year’s Honors List this 
year. Newspaper accounts were quick to 
note that one of his ancestors was flout- 
ing the British authority some years back. 
However, DXers remember that Tom is 
the one who has been primarily respon- 
sible for Pitcairn contacts over the years. 

YI1BGD has been showing on the long 
path into the states usually after 1300Z 
and somewhere below 14,250 kHz. The 
station also shows at times down in c.w. 
country around 14,025 kHz after 1400Z, 

also on the long path. QSLs can go to: Sci- 
entific Radio Center, Box 5864, Baghdad, 
although itis also reported that W1FZ has 
been given as a QSL route. 

The Canadian Amateur Radio Federa- 
tion has asked their Department of Com- 
munications to authorize a CY prefix for 
use in the period May 17 to July 25th to 
mark World Communications Year. Vic 
Clark, W4KFC, has been appointed by 
President Reagan to the U.S. Council for 
World Communications Year '83. Also 
serving on the WCY 83 commission is Un- 
der Secretary of State Bill Schneider, 
K2TT. 

Last fall, Mark Nelson, AA6DX, and 

Ted, KN6Q, were out in the Pacific on 
Christmas Island operating in late No- 
vember through the CQ WW Test signing 
T32AM and T32AL. They ran up over 
8000 QSO’s during the stay, 3160 of 
which were during the CQ Test when they 
signed the T32AL call. QSL’s go to: Al 
Berg, WB7SIC, Box 25088, Portland, Ore- 

gon 97225. 
Early this year there was a burst of Ar- 

gentine action in some of the Antarctic 
areas and in the Palmer Peninsula. 
LU5ZA and LU1ZA were on the South 
Orkneys, LU1ZC was on the South Shet- 
lands, and LU1ZR and LU1ZB were in the 
Palmer Peninsula area of Antarctica. 
QSL’s for LU5ZA go to: LU2A, P.O. Box 
100, 1428 Buenos Aires, Argentina. The 
operation at LU5ZA on Laurie Island had 
LU8EKC and LU3MDO as the operators. 

Elsewhere in the Palmer Peninsula 
area, LU1ZR was on Dundee Island and 
LU1ZB was on Observatorio Island in the 
same area. LU1ZC was on Deception Is- 
land in the South Shetlands, and LU1ZA 
was on Laurie Island in the South Ork- 
neys. These four QSL to: SARA LU2CN, 
Malabia 3029, 1425 Buenos Aires, Argen- 
tina. Work three LU-Z stations and send 
list with dates, bands, and 10 IRC’s to Ra- 
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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. 

2377 YU2DX = 1605 N2AC 1240. .K6ZDL 989... EASIE 793 WDS9IIC 
2330 FORM = 1584 DJ7CX = 1216 4Z4DX 980 KC8CC 793 . DK2BL 
2223 YU4HA 1542 N4NO 1207 DA2DC 942 N4IB 787 ... JAQFAI 
2153 K6JG 1505........SM7TV 1200 W8RSW_ 921 YU2CBK 769 EA1JO 
2112 W2NC 1493 W8CNL_ 1198 JH1VRQ 900 KA3A 765 AI8M 
2078 K6XP = 1448 YU7AW 1185 K8LUG 893 JA1KRU 757 AJ6O 
2061 K2VV 1419 W9FD 1170 SM3EVR 865 WB8ZRL 752 VE2FOU 
2019 VE3GCO 1415 AA4AIB —- 1149 YU1OBA 854 KO8T 741 N8BJQ 
1940 N4MM 1370 IGSF 1145 N6AW 849 YUIDZ.) 127 K7CU 
1882 YU7BCD = 1346 KF20 1142 N6JM 826 K2QF 722 W6OUL 
1832 W4BQY 1307 WOSFU 1129....... W7CB 825 G4FAM 700 KJ7N 
1798 WSDWQ_ 1292 K9BG 1124 DJ2UU 822 G3ZRH 700 KC8JH 
1718 W7LLC = 1283 WA1JMP 1051 KL7AF 820 K7AGJ 700 11ZQD 
1707 PAOSNG = 1282 N6FX 1021 WBILC 814 WIE 658 K9TI 
1689 KSUR = 1269 PA2ZTMS 1018........ I2MQP 805 YU2CQ 642 K8HF 
1674 N6JV 1262 INSANE 1005....... LA7JO 800 W6YMH_ 630 OE1KJW 
1619 N9AF 

2244 FORM 1437 K5UR 1109 PY3BXW 949 G4CHP 750 WB8ZRL 
2039 ZV 1422 OZ5EV 1108 . W4BQY 938 KC8CC 743 PY40D 
1986 WAMU 1410 IOMBX 1107 F2MO 922 TG4NX 739 VK6YL 
1855 K6JG 1405 WOYDB 1060 DJ7CX 920 N2AC 703 W3GXK 
1845 .K6XP 1403 WSDWQ_ 1044 W2CC_ 851 I8KCI 668 DK4AP 
1832 K2POA 1300 N2SS 1037 OE2EGL 850 WA2FKF 652 KB2DE 
1739 K2VV 1275 I6ZJC 1018 I2MQP 850 KL7AF 650 OE8MOK 
1735 N4MM_ 1266 WA4QMQ_ 1017 CT1UA 833 TG9GI 640 11POR 
1700 N6éCWw 1201 AA4AI8. 1009 W2NC 828 WRIZ 611 JH5FQO 
1667 ZL3NS 1201 WD8MGQ 1005 ZP5RS_ 809 K8LJG 607 KC8YM 
1609 I4ZSQ_ 1190 YU7AW — 1003 WA4OIB 809 W8ILC 606 W8RSW 
1583 ISYRK 189) 7s. HP1JC 993 NGEX> 800)... samaaee AC2J 605 KBOC 
1551 » IBKDB 11340 3.2.2. N4NO 990 KC4OV 768...... W6LQC_ 603 1OSGF 
1523 YU7BCD) 1113... KF2O0 981 W6YMV 756 N4IB 602 WOULU 
1462 . PAOSNG 

clk te a W8RSW 1516. K6XP 1312 WS9FD_ 1056 N6FX 726 KA3A 
1883 . ...W2NC 1447 W3ARK 1258 VO1AW 965 JEIJKL 682 JASMG 
ST .W8KPL 1426. N2AC 1225 DJ7CX 930 N4YB_ 660 VE2FOU 
1639......WA2HZR-  1413....... W4BQY 1136 YU7AW 861 KSLJG 646 AGS5C 
1636... N6JV 1412... W9DWQ_ 1127 W1WLW 853 DJ3LR 645 EA1JO 
16062... 5.5. KOJG: =1406— G2GM_ 1122 |6SF 827 1YRL 618 G4FAM 
1599 . ... ON4QX 1356 . ....N4MM 1104 YU3NP 804 KF20 616 . WBILC 
1575. SIOIEIKONR) AISK Caw ck Gk VK4SS_ 1102 VE7CNE 801 KL7AF 600.... OE1KJW 
1558 Pre KONNGR I S2Onm. «: KSUR 1077 K6ZDL 750 DJ1YH 
1524 . YU7BCD 1324 N4NO 1069 LZ1XL 731 AAGAIB 

dio Club Argentina, C C 97, 1000 Buenos 
Aires, Argentina, and you will get a spe- 
cial award. You probably already know it, 
but the ‘‘Z’’ in the Argentine suffixes de- 
notes an antarctic station. 

The Kansas City DX Club has elected 
officers to lead them through the wilder- 
ness months ahead. Jim Walker, KBOX, is 

the new leader; John Chass, WQJLC, Vice 
Pres; Mike Crabtree, ABO@X, Honorable 

Secretary; and Bill Henderson, KOVBU, 

Treasurer. 
Far from the banks of the Missouri, the 

Radio Club of Polynesia has also fielded a 
1983 slate of officers to direct the action 
in the Society Group. President is FO8IK; 
Vice-Pres. FO8EW; Treasurers FOS8HI 
and FO8HL; Secretary FO8IK; and Tech 
Advisor FO8IQ. Along with the new slate 
comes a bit of advice on FO8-QSLing. 

Cards sent via the Radio Club in Tahiti 
are handed out to members at the meet- 
ings held monthly. Unless the FO@ station 
tells you to use the Tahiti Bureau, you had 
best get an address. The FO@ usually indi- 
cates a visitor, and the cards are not for- 

warded once they leave Polynesia. Ross 
Forbes, WB6GFu, who frequently visits 
down that way signing FOOFB, usually 
tries to pick up all the unclaimed FOO 
| cards and bring them back stateside for 

possible delivery. This helps, but is neith- 
er sure nor guaranteed. What is guaran- 
teed is that there will be action during the 
Bastille Day celebration July 14th. 

The new address of the F@ QSL Bureau 
is: Radio Club of French Polynesia, B.P 
5006, Pirae, Island of Tahiti, French Poly- 
nesia. This is also good for correspon- 
dence and a possible scouting area for 
visiting DX types. 

The Colvins were expected to open 
from A7 Qatar in mid-January after the 
operation from Abu Ail in December. In 
41 hours of operation some 4000 QSO’s 
were run upon 5 bands, this including the 
10 MHz band. In addition to Lloydand Iris, 
Christian Dumong, FOECV, and Jean 
Michel Gabouriaud, F6GBQ, were opera- 
tors on this trip. All QSL’s go to: YASME, 
Box 2025, Castro Valley, Calif. 94546. 

Ask some just what ‘‘time’’ might be 
and you might get a reply that time is 
when they take the lists for the rare DX. 
Just mention that premise and you will 
get an argument. Some may think DXers 
are single-issue single-minded amateurs. 
This is not true. DXers always show two 
dimensions—one on either side of any 
argument or issue. But that’s why we’ve 
turned down this path. We’re concerned 
with the time between work on the col- 
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umn and when it shows in print. We get in- 
teresting items which sometimes are af- 
ter deadlines. 

Material must be on hand three months 
before the magazine cover date. If you 
are headed out for a big record-breaking 
run in the October CQ WW Contest, we 
have to have the information by the first 
week in July. Even if it is only tentative, we 
want to know. 

Time brings changes. Some countries 
which not too long ago were like local DX 
are getting hard to find. Times change, 
DX changes, and local governments 
change. In EL Liberia there was a 
‘freeze’ put on radio communications 
last year, and though local efforts to qual- 
ify new amateurs have gone ahead, li- 
censes have not. In 1981 efforts brought 
six new and eager amateurs who passed 
their license tests, and applications were 
sent to the communications ministry. 
They are still there along with another 
group filed in 1982. Once EL’s were thick 
on all bands. At least it is remembered 
that way. Many were tied in with business 
at the Firestone rubber plantations. In 
other places, Afghanistan, Cambodia, 
Vietnam, Libya, and some others were 
not difficult to find. A lot of the African 
countries were on the air, although some 
were easier to catch than others. Some 
thought that the conditions would last for- 
ever. They didn’t. 

Sometimes one thinks that action from 
a country will go on forever. Should 
Father Moran not be available as he has 

for years, or should Father Dave Reddy 
not be on from Easter Island, things could 
get difficult. All this again brings up 
“time.’’ Always remember: Work ’em 
now, worry later. Maybe you won’t have 
to worry at all. 

KL7IHP should be on from VS6 Hong 
Kong during the WPX Contest. Dick was 
looking to open March 26th and operate 
through April 2nd signing KL7IHP/VS6 
with extended periods of operating every- 
day during that period. Granada stations 
started signing the J37 prefix early this 
year, this replacing the former J3 prefix 
with the suffixes remaining the same. 
KG4CD should be active from Guan- 
tanamo for the rest of this year. He says 
he will work c.w./s.s.b. from 160 to 10. 
QSL to Dick Sands, Box 585, FBPO, Nor- 
folk, Va. 23593. 

FG7AR/FS7’s address in the 1983 Call- 
book has produced cards. Seems there is 
also a QSL manager, although this may 
mean a wait. W9LNZ has found that he is 
not alone in looking for a handle for 
4W1AA QSL's for back in 1963. QSL in- 
formation was to VS9AD, and anyone 
with information will be welcomed. 

V3DX in the ’82 CQS.S.B. Test did 15K 
QSO’s in 12 days of operating. They work- 
ed everything from 6 meters to 160. They 
are still smiling at the fun they had. One 
can get the feeling of being desirable 
when operating from a DX spot. Everyone 
listening treasures every word you Say. 
OE2DYL has the new second edition of 

.his ‘DX Nets Around the World.” The first 

pNNAS Ss. 

EA HOPS cialis 
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edition was well received. If you would 
like more information, drop a note to: 
Dieter Konrad, OE2DYL, Bessarabierstr 
39, A-5020, Salzburg, Austria. 
W4KA says that the recent operation 

of W8OK/VE2 is good for WAZ Zone 2. 
This operation was 80 km north of the 
village of Matagami in Quebec. 

In the past but not quite correct depart- 
ment, in the November 1982 issue of CQ, 
the callsign listed as VK3DHJ on page 
112 in the caption of the group on Mellish 
Reef should have been VK3DHT. Sorry 
about that. 

There has been talk that a 9V1 group is 
aiming for a Spratly operation this spring. 
Planning seems to be well along. Having 
come this far, and again realizing that DX 
is always interesting and there are still 
more DX items to come next month, all 

we can Say is ‘‘keep listening!’’ 

QSL Information 
First a couple of updates—a euphe- 

mism useful when one has to correct 
what has gone before: 4S7AJG goes to 
K9AUJ, not to K9AJG; FO8GM goes direct 

(see below), not to WB6GFu. 
George Glendinning, VK4KGG, Box 

1004, Mackay, Queensland 4740, Aus- 

tralia, has stood up to volunteer as a QSL 
Manager for a DX station. 

Stuart Farmer, W2NW, has been re- 

ceiving QSL’s for CE1VES and wonders 
why the largess. Doc has not worked c.w. 
for some years. DX is no longer his cup of 
tea, and there is a nagging feeling that 
CE1VES might be a bootlegger named 
Slim. Most of the cards are from Europe 
with a lot of UA's. 

Here, with a bit of help from W9LNZ, is 

the QSL information. 
C31NP to A3BN 
DL2CG/YV5 to DJ Bureau 
FCBGSE to French Bureau 
FKBAE to FEEWK 
FMBGA to N6ZV 
FO8J0 to W6GO 
FPBJA to KP2A 
GD4BLG to DL4FF 
GD4CGV to FL7FH 
G5ACI/AA to YASME 
HH2JR to KA5V 
HH2VP to W1FJ 
HLOTP to N6TP 
H44R to H44SH 
H44SH to ADIE 
IRBVMB to ISOVMB 
JW5VA to LA7JO 
K6PVM/PJ5 to XE2PG 
OE2VDL/3D6 to OE2DYL 
PJ7VL to W2BBK 
PYBCW to PY7ZZ 
T30DB to G8LGB 
T32AF to WH6AIF 
T32AL to WB7SIC 
T32AM to WB7SIC 
T32AK to W9RCJ 
V3CQ to WA6VNR 
V3DX to N6ADI 
V3JY to KA7EST 
VP2MLQ to KC2LQ 
VP5XX to WBOTIY 

5W1EE to WGOUL 
6Y5IC to G3XTJ 
7P8CI to KA3CDE 
TP8CL to SMSGOJ 
8P6PC to NZAWM 
807BQ to K9AU 
8R1Y to 8R1B 
SY4IH to WB3AKI 

8Y50LL to K2QIE 
FRBGGL/G to P.B. 386, St. 
Pierre, Reunion Island 
M1V to P.B. 1, Republic of San 
Marino 

$83H to P.O. 14 (Ayliff) 4850, 
Republic of Transkei 

TL8ER to P.B. 1503, Bangui, 
Central African Republic 

H44SH to Box 258, Honiara, 
Solomon Islands 
LU3ZA to LU2A B/P 100, 1428 
Buenos Aires, Argentina 

LU1ZA/ZB/ZC/Z2K to SARA, 
Malabia 3029, 1425 Buenos 
Aires, Argentina 

WH2HCV to P.O. F.Y Agana, 
Guam 96910 
YSIGMV to P.O. 1557, San 
Salvador, El Salvador 
ZK2RS to Box 37, Niue Island 
Z21G0 to P.O.B. 39, Coull Dr., 
Mt. Pleasant, Marare, Zim- 
babwe VP8AD | ie ZD7AL to Box 25, St. Helena 
Island VP8SB to G4DMA 

vagGp is KABMKY SBALY to Box 375, Warri, Ni- 

K3U0C/YV4 to K3UOC init : 
VKBCW/HI/MD to N3DT Perec 3037, Nai- 

Tench a 8P6QK to P.B. 167, Bridgeport, 
Barbados 

5T5T0 to FEBUM 
5V7NW to AK3F 8R1J to P.O. Box 10767, Guy- 

ana 

73, Cass, WA6AUD 
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HOW CAN | INTERCEPT 
SMUGGLERS? SECRET 
SATELLITES? RESCUE 
MISSIONS? SIGNALS 
FROM SPACE? 

WHAT IS THE TRUTH 
ABOUT ANTENNAS? 
TUNERS? PREAMPLIFIERS? 

HOW CAN | CHOOSE THE BEST 
RECEIVER? ANTENNA? 

WHAT ARE THE LAWS REGARD- 
ING LISTENING IN? 

UNCOVER LISTENING 
EXCITEMENT YOU 
NEVER THOUGHT 
POSSIBLE! 

For your FREE COPY of 

MONITORING TIMES-- 

CALL NOW! Toll-free 

1-800/438-8155 
(cont. US except NC). 
Others dial 1-704/837-2216 

or write to 

Grove Enterprises, Dept.K , 140 Dog Branch Road 

Brasstown, NC 28902 
CIRCLE 58 ON READER SERVICE CARD 

| / BITTEN BY THE ATV BUG? 
‘&H Let P.C. put you on the air 

and SAVE! 

Complete System price 
$249.00 SAVE $13.00 

TXA5-4 Exciter/Modulator...... $89.00 ppd. 
Wired and tested module designed to drive PAS 10 watt 
linear amplifier. The 100 MHz crystal design keeps har- 
monics out of two meters for talk back. Video modulator 
is a full 8 MHz for computer graphics and color. Re- 
quires 13.8 VDC reg. @ 70 ma. 80 mw output power 
Tuned with crystal on 439.25. 434 or 426.25 MHz 
Dual frequency model available........ $115.00 ppd. 

PAS 10 Watt ATV Power Amplifier . $89.00 ppd. 
The PADS will put out 10 watts RMS power on sync tips 
when driven with 80 mw by the TXA5 exciter. 50 ohms 
in and out plus bandwidth fer the whole band with good 
linearity for color and sound. .iequires 13.8 VDC reg. @ 
3.amps 

FMAS Audio Subcarrier Generator . $29.00 ppd. 
Puts audio on your camera video just as broadcast does 
at 4.5 MHz Puts out 1 V p-p to drive TXA5. Requires 
low Z mike, 150 to 600 2 and 12 to 18 VDC @ 25 ma 
Works with any transmitter with 5 MHz video band- 
width 

TVC-2 ATV Downconverter.......... 
Stripline MRF 901 preamp and double balanced mixer 
digs out the weak ones and resists intermod and over- 
load. Connects between UHF antenna and TV set. Qut- 
put channels 2 or 3. Varicap tuner 420 to 450 MHz 
Requires 12 to 18 VDC @ 20 ma 
Supersensitive TVC 2L with NE64535 preamp 
PORE Acton co ne ce eres $69.00 ppd. 

Call or write for our complete catalog of specifications, station setup diagrams, 
and optional accessories which include: antennas, modulators, test generators, 
cameras and much, much more. See Ch. 14 1983 ARRL Handbook. 

TERMS: VISA or MASTERCARD by telephone or mail, or check or money order by 
mail. All prices are delivered in USA. Allow three weeks after order for delivery. 

(213) 447-4565 Charge card orders only 

“See Us At Dayton, Booth #71” 

P.C. ELECTRONICS 23522 Paxson Lane, 
Tom W6ORG_ Maryann WB6YSS Arcadia, California 91006 Co. 9520 Chesapeake Dr., #60 

CIRCLE 94 ON READER SERVICE CARD 
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a monthly feature by 

GEORGE JACOBS, W3ASK 

THE SCIENCE OF PREDICTING RADIO CONDITIONS 

Gienerally good shortwave propaga- 
tion conditions can be expected during 
April. The effects of equinoctial propaga- 
tion should continue through much of the 
month, to the advantage of DX openings 
between the USA and the southern hem- 
isphere. 

A seasonal decrease is expected in 
generally east-west DX openings on 10 
meters, but the band should continue to 
remain open to many areas of the world 
during the daylight hours. Optimum DX 
during the daylight hours is expected on 
715 meters, with openings possible to 
most areas of the world. Peak DX condi- 
tions are forecast for 20 meters for an 
hour or two after local sunrise, and again 
during the afternoon hours. Daytime 
openings on 10, 15, and 20 meters should 

follow the sun. Signals should peak be- 
fore noon in the quadrant extending from 
the northeast to the southeast. Openings 
towards the north and south should maxi- 
mize during the afternoon hours, and sig- 
nals toward the sector from the south- 
east to the northwest should peak during 
the late afternoon and sunset periods. 

During the hours of darkness expect 
some 75 meter openings towards the 
south and west until as late as midnight. 
Twenty meters is expected to remain 
open to many areas of the world during 
the night. Forty and 80 meters should 
continue to produce good DX openings 
from shortly after sundown, through the 
hours of darkness, and into the sunrise 
period. Some DX may also be possible on 
160 meters during this same period. 

As thunder storm centers move further 
towards the north during April, a seasonal 
increase in the atmospheric noise or stat- 
ic level is expected during the month. 
This should be most noticeable on the 40, 
80, and 760 meter bands, but may also be 
bothersome on the other bands as well. 

For short-skip openings during April, 
use the 40 and 80 meter bands during the 
day for distances less than 250 miles, and 
80 and 160 meters at night. For distances 
between 250 and 750 miles, try 40 me- 
ters during the day, and 80 and 160 at 
night. Twenty meters should be optimum 
for daytime openings between distances 
of 750 and 1300 miles, with 40 and 80 me- 
ters best during the period of darkness. 

For openings beyond 1300 miles, try 20 
and 75 meters during the day, with 40 and 
80 meters expected to be optimum at 
night. Some good openings may also be 
possible on 20 meters during the night. 

11307 Clara Street, Silver Spring, MD 
20902 
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LAST MINUTE FORECAST 

Day-to-Day Conditions Expected for April 1983 

Expected Signal Quality 

Propagation Index........ (4) (3) (2) (1) 

Above Normal: 4, 7, 19, 26 A A B c 

High Normal: 3, 6, 8, 18, 20, 

24-25, 27 A B c c-D 

Low Normal: 2, 5, 10, 14-17, 

21, 23, 28, 30 AB B-C C-D D-E 

Below Normal: 1, 9, 11, 13, 

22, 29 BC CD D-E E 

Disturbed: 12 C-E D-E 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—Falr 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 S3, and with considerable fading and nolse. 

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. 

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 falr-to-poor (C-D) on April 1st, good-to-fair 

(B-C) on the 2nd, good (B) on the 3rd, excellent (A) on 

the 4th, etc. 
For updated information, subscribe to bi-weekly MAIL- 

A-PROP, David D. Meisel, Editor, 54 Westview Crescent, 

Geneseo, NY 14454. 

The DX Propagation Charts in this 
month’s column contain DX propagation 
predictions for each amateur band be- 
tween 6 and 760 meters for the period 
April 15 through June 15, 1983. Begin- 
ning this month and continuing through the 
summer and fall months, the times shown 
in the charts will be given in local daylight 
time (EDT, CDT, MDT, and PDT). For de- 
tailed predictions of short-skip openings 
between distances of 50 and 2300 miles, 
see the Short-Skip Propagation Charts 
which appeared in last month’s column. 

N 

Solar Cycle Activity 
Monthly mean solar activity increased 

significantly during December 1982. The 
Royal Observatory of Belgium, the world’s 
official keeper of sunspot records, re- 
ports a mean level of 126.4 for the month. 
This is the highest mean level observed 
since March 1982. It results in a smooth- 
ed sunspot number of 117.2 centered on 
June 1982. The present cycle continues 
to decline at a slow, but steady pace. A 
smoothed sunspot level of approximately 
90 is expected during April 1983. 

V.H.F. lonospheric Conditions 
With steadily decreasing solar activity 

| and seasonal changes in ionospheric 
propagation, very little F-layer 6 meter 
propagation is expected during April, but 
some may be possible between the USA 
and the southern hemisphere. The best 
times for such 6 meter openings are 
shown in the charts with an asterisk. 

Sporadic-E produced short-skip open- 
ings begin a seasonal increase during 
April. Some openings should be possible 
on 6 meters during the month over dis- 
tances ranging between approximately 
750 and 1300 miles. When the skip is be- 
yond 1100 miles on 6 meters, check for 

sporadic-E openings on 2 meters. An oc- 
casional 2 meter ionospheric opening 
may be possible during April. While spor- 
adic-E openings may occur at any time of 
the day or night, there is a tendency for 
them to peak between 8 a.m. and noon 
and again between 6 and 9 p.m., local 
daylight time. 

Widespread auroral activity often oc- 
curs during April. This can produce in- 
tensely ionized regions which are capa- 
ble of reflecting 6 and 2 meter signals 
over distances up to approximately 1300 
miles. Check for likely auroral activity on 
the v.h.f. bands on those days shown as 
Below Normal or Disturbed in the Last 
Minute Forecast, which appears at the 
beginning of this column. 

There is a good chance for some mete- 
or-scatter openings on the v.h.f. bands 
during April 19-22. This is the time that 
the Lyrids meteor shower is expected to 
appear. Amaximum of 15 large-sized me- 
teors may enter the earth’s atmosphere 
hourly during this shower. 

Some trans-equatorial (TE) ionospher- 
ic openings between the southern areas 
of the USA and South America may be 
possible during April. The best time to 
check for TE openings on 6 meters is be- 
tween 8 and 11 p.m. local time. A rare 
opening on 2 meters may also be possi- 
ble this month. At best, expect very weak 
signals with strong flutter fading. 

Shortwave Propagation Handbook 
The revised 2nd edition of the popular 

Shortwave Propagation Handbook, by 
George Jacobs, W3ASK, and Theodore J. 
Cohen, N4XX, contains up-to-date sun- 
spot and solar data and additional predic- 
tion charts. It is written in simple, under- 
standable language and is intended to be 
read and used by radio amateurs, short- 
wave listeners, and all others who make 
use of the shortwave radio spectrum. See 
CQ’s Book Shop on p. 92. 

73, George, W3ASK 

Say You Saw It InCQ 



SN 

HOW TO USE THE DX 
PROPAGATION CHARTS 

1. Use Chart appropriate 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 and0 
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 column of the Charts. An * indicates the best time 
to listen for 160 meter openings. 

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. wetc. Appropriate daylight time is used, not 
GMT. T convert 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 c.w., or 1 kw, p.e.p. 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 
teference levels, the propagation index will increase by 
one level for each 10dB 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. 

DIGITAL DISPLAY 
30 DAY FREE TRIAL 

YAESU 
HEATH 
DRAKE 
COLLINS 
KENWOOD 

DIGITAL FREQUENCY DISPLAYS, WORK ON REC., OFFSET & TRANSM.. 

3/8" RED LED’S READ DOWN TO 10 Hz, 1 3/8” HIGH X 4 1/2" W.. 
NO RADIO MOD‘S -- PLUG INTO EXISTING JACKS ON THE RADIOS!! 

FT101 series, FT301,F17,1S520S,1S820, 100MXA,HF200A - $110.00 

75S, KWM2,32S, FTDX100,401,560,570, SB100-102 & 
300-303, ALL HAVE A POWER CUBE AND OFF SWITCH. $130.00 

DOZENS OF OTHER MODELS AVAILABLE -- WRITE FOR MORE DETAILS, 

30M KITS & MORE 
ALL WARC BANDS PLUS MOST OF THE GENERAL COVERAGE BANDS WITH 
YOUR FT101 series, TS520 series & 75S cine!!! UNBELIEVEABLE 
YOU SAY --- WELL, WRITE FOR INFORMATION PRICES ON OUR NEW 
LINE OF GENERAL COVERAGE SYNTHESIZERS. YOU’L BE SURPRISED! ! 
NEW 30 METER BAND!! -- GRANDKIT FT101 SERIES KITS GIVE 10- 
MHZ OPERATION ON THE EXISTING WWV/JJY POSITION. 
ALL INFORMATION, WIRE AND PARTS REQUIRED, PosTPAID.- $15,00 

GRANDKITS FOR MANY OF THE RADIOS WE MAKE DISPLAYS FOR: WRITE. 

HANDIE OWNERS !! 
HANDHELD PORTABLE RADIOS ---TOP QUALITY COWHIDE “QUICKDRAW” 
BELT HOLSTER, YOUR RADIO SNUG AND SECURE ON YOUR HIP-READY 
FOR IMMEDIATE WITHDRAWL AND USE, YOU WILL BE DELIGHTED!! 
SPECIFY MAKE & MODEL RADIO, BLACK/BROWN LEATHER. ___ §30 09 

ALSO AVAILABLE -- FINALLY!!! A CAR DOOR OR DASH BRACKET!!! ! 
HOLDS YOUR HANDHELD RADIO. YOU'L LOVE IT. NO MORE FUMBLING 

ON THE DASH OR SEAT. NO TOOLS. SPECIFY MODEL, 

SUPERCHARGER REVITALIZES YOUR DEAD HANDHELD IMMEDIATELY!!! 
PLUG IT IN AND FINISH THAT QSO. FULL CHARGE IN SIX HOURS. 
WON’T OVERCHARGE, SIMILAR TO QST ARTICLE OF DECEMBER LAST, 

COMES WITH A/C AND D/C POWER CORDS. READY TO GO. --- $70.00 

300 MHz DIVIDE BY TEN PRESCALERS, ASSEMBLED AND TESTED ON A 
CIRCUIT BOARD, JUST NEED FIVE VOLTS TO OPERATE. ADD 
TEN DOLLARS FOR A PREAMP, WRITE FOR MORE INFO. 

IC2A/AT/E SERVICE MANUALS 8x12 WITH LARGER DIAGRAMS. $12.00 

ALL ITEMS POSTPAID, CANADIANS ADD 20% AND ORDER FROM B.C!! 
30 DAY MONEY BACK ON DISPLAYS, SYNTHESIZERS, CHARGERS AND 
PRESCALERS, YOU PAY RETURN POSTAGE. CASHIERS CHECK OR N.0. 

GRAND SYSTEMS 
BOX 3377. BLAINE, WASH. © 98230 
BOX 3254 LANGLEY, BC CAN. V3A4R6 

(604) 530 4551 

P.O. 
P.O. 
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April 15 - June 15, 1983 
Time Zone: EDT (24-Hour Time) 

EASTERN USA T0: 
10 15 20 40/80 
Meters Meters Meters __ Meters 

Western & 10-13 (1) 
Central 13-17 2 
Europe & 17-18 (1 
North 
Africa 

Northern 10-15 (1) (2) | 19-20 (1) 
Europe & 15-17 (2) 20-23 (2 
European 17-18 (1) 23-01 (1 
uss 20-23 (1)* 

Eastern 14-17 (1) 
Mediter- 22-00 (2 
ranean & 00-01 4 
Middle East 21-23 (1)* 

Western 07-74 (1) 
Africa 

10-11 (1) Te, 

(1) 
10-13 (1)** 

Eastern & 16-17 (1) 
Central 17-19 a 22-00 (1 
Africa 19-21 (1 

pRE Porta-Tenna 
VHF/UHF Telescopic 1/4 & 5/8 

Wavelength Antennas for 
Hand-Held Transceivers & 

Test Equipment 

1/4 WAVELENGTH 

Model No. Freq. MHz Description Price 

196-200 144-148 5/16-32 stud w/spring $5.95 
196-204 Z BNC connector w/spring 7.95 
196-214 BNC connector 6.95 
196-224 144-UP BNC conn. adj. angle 7.95 
196-814 220-225 BNC connector 6.95 

5/8 WAVELENGTH 
144-148 5/16-32 for HT-220 191-200 

191-201 
191-210 < 

$22.95 
1/4-32 stud 22.95 
5/16-32 for old TEMPO 22.95 

191-214 nf BNC connector 19.95 
191-219 i“ PL-259 w/M-359 adpt. 22.95 
191-810 220-225 5/16-32 for old TEMPO 22.95 

191-814 a BNC connector 19.95 
191-940 440-450 5/16-32 for HT-220 22.95 
191-941 ‘ 1/4-32 stud 22.95 
191-944 i BNC connector 19.95 

Largest Selection of Telescopic 
Antennas. Write for info. Price are 
postpaid via UPS to 48 States. For air 
delivery via UPS Blue add $1.50. 
Florida add 5% sales tax. Payment by 
M.O. or Cashiers Check only. 

RF PRODUCTS 
P.O. Box 33, Rockledge, FL 32955, U.S.A. 

(305) 631-0775 
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REASONS WHY 
KNOWLEDGEABLE 
AMATEUR RADIO 
OPERATORS CHOOSE 

flexible, 
electrically 
transparent 
Phillystran*® 

1. non-absorption and no 
re- radiation of radio signals. 

2.no need to compute non- 
resonant lengths. 

3. complete elimination of RFI 
associated with steel guys. 

4. substantial reduction in 
guy-installation time. 

5. no more cutting of steel 
cable to install insulators 
and cable clamps. 

6. no more handling of steel 
cable; and no “fish hook”’ 
frayed ends to snag your 
hands. 

7. non-corroding and 
maintenance-free. 

8. high strength combined 
with lightweight, non- 
stretch and inherent 
flexibility. 

9. a neater, more aesthetically 
pleasing tower appearance. 

10. substantial reduction in ice 
loading. 

FIELD PROVEN: More than 450 
commercial radio & TV towers 
have been guyed with Phillystran. 

Pourable resin provides convenient, 
highly efficient terminations. 

TECHNICAL LITERATURE 
AVAILABLE. Call/write 

DP? Y 

P.O. Box 454 @ 20 Commerce Drive, 

Montgomeryville, PA 18936 
Telephone: (215) 855-8450 

Telex 84-6342 Cable: Philres MMLL 

DISTRIBUTORSHIPS AVAILABLE 
to qualified suppliers of 
amateur-radio equipment 

CIRCLE 38 ON READER SERVICE CARD 
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Southern 10-11 (1) 12-14 (1) “ Eastern & 14-16 (1) 13-15 (1) 
Africa 11-13 (2) - 22-00 (2) Central 16-18 (2) 

13-14 (1) 00-02 (1 Africa 18-19 (1) 
22-01 (1)* 

Southern 14-16 (1 
Africa 

10-11 (1 3 
13-14 (1 

Central & 
South Asia 

19-21 (1) 05-07 (1) 
19-21 (1) 

Central & 
South Asia 

18-21 (1) 06-08 a 

Southeast 18-21 (1) 
Asia 

Southeast 18-20 (1) 
Asia 

Far East 18-20 (1) 

Far East 17-18 0 

15-17 (1) 

sod me REE acitic 
02-07 (1)" | & New 

Zealand 

Australasia 03-05 (1) ee 
05-07 (2) 

wih 
Australasia 

(1) 
04-06 (1)* 

Caribbean, 19-20 (1) 15-18 i ee 
Central 
America & 
Northern 
cour tes of 

tu! U 

emerica Caribbean, | 09-12 (1 19-21 (1 
Central z 12-14 ee 
America 

Peru, Bolivia, Northern 03-05 (2) 
Paraguay, 21-04 Countries of Prat chi, o40e (| Soutn renting America 
Uruguay 03-04 (2)* 

ane 04-06 (1)* 
Peru, Bolivia, 07-08 ( 
Paraguay, 08-11 (2) 
ibn 5 ale 11-14 (1 

McMurdo 16-18 (1) | 2001 (1) | Argentina 
Sound, 18-20 i O105 2) Uruguay 
Antarctica 

16-18 
18-19 

McMurdo 
Sound, 
Antarctica 

18-20 (1) 2 
Time Zones: CDT & MDT 

(24-Hour Time) 
CENTRAL USA TO: 

10 15 20 
Meters 

40/80 
Meters Meters _ Meters 

Western & | 11-15 (1 19-21 (1 : 
Southern 1216 2123 Time Zone: PDT 

re 2 

North Africa 00-01 ( (24-Hour Time) 

WESTERN USA TO: 

Northern & 14-16 (1) 01-07 (1) | 19-21 (1) 
Central 07-09 (2) | 21-23 (2) 
Europe & 09-14 (1) | 23-01 (1) 10 15 20 40/80 
foe 14-19 (2) Meters Meters Meters Meters 

USS 19-23 (3) Western & | 09-12(1) | 06-11 iD) 01-07 g 20-21 (1) 
23-01 (2) Southern 16-17 (1) | 11-14 (2) | 07-10 (2) | 21-23 (2) 

Eastern 15-18 (1) 13-15 (1) | 20-00 (1) Europe & 14-16 (3) 23-00 (1) 
Mediter- North Africa 16-17 A 21-23 (1)* 
ranean & 17-18 (1 
Middle East 

Central & 14-16 (1) | 11-14 (1) 19-23 (1) 
Western 10-12 (1 rear } 20-21 (1 Northern 14-16 21-22 (1)° 
Africa 12-14 (2) 15-17 (2) | 21-23 (2) Europe & ga 

14-17 (3 reset Te 
17-18 (2) 21-23 (1)* | USS! 
18-19 (1) 
10-12 (1)** 

22-23 1) 

Eastern NIL 09-11 (1) | 07-08 it) 20-23 (1) 
Mediter- 11-15 (2) | 08-10 (2) 
ranean & 15-19 (1) | 10-13 (1) 
Middle East 19-21 B 13-15 (2) 

21-22 (1) | 15-17 (3 
17-20 (2) 
20-22 (3 
22-23 (2 
23-03 (1) 

Western 10-14 (1) 08-12 f 02-06 (1) | 20-23 (1) 
Africa van 12-15 (2) | 06-08 (2 

17-19 (1 15-17 (3) | 08-15 (1 
17-19 (4) | 15-17 (2 
19-20 (3) | 17-18 (3) 
20-21 p 18-22 (4) 
21-22 (1) | 22-00 (3) 

00-02 (2) 

Eastern & 15-18 (1) 11-15 (1) | 19-22 (1) 
Central 15-17 (2) 
Africa ps : 

Southern 09-11 (1) a i 19-20 (1) 
Africa oe "3 

20-22 (1)* 

Central & 17-18 (} 05-08 (1) 
South Asia | 18-19 (2) 

19-20 (1) 

Southeast 13-16 (1) 04-07 (1) 
Asia 05-06 (1)* 

(2) 
21-23 fh 

Fereest 1 iea7 08.07 (3 
17-19 (3) 07-08 (1) 
19-20 (1) 03-06 (1)* 
15-18 (1)** 

South 11-13 (1) 4 
Pacific 13-15 (2) 00-02 (2) 
& New 
Zealand 

Australasia 

Caribbean, 
Central 
America & 
Northern 
Countries of 
South 
America 

Peru, Bolivia, 
Paraguay, 
Brazil, Chile, 
Argentina & 
Uruguay 

ene [S50 [eeu Bee Bee und, 18-1 

pe BB 8| Bag | eae 
22-00 (1) Rots 07-08 (1 

05-07 A 

“Indicates best times to listen for 80 Meter openings. 

Openings on 160 Meters are also likely to occur during 
those times when 80 Meter openings are shown with a 
Propagation Index of (2), or higher. 

**Indicates best times to listen for F-2 layer openings on 6 
Meters. 
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CES INTRODUCES THE 
NEW 510SA “SMART PATCH” 

The State of the Art Simplex Interconnect 
Communications Electronics Specialties introduces the CES 510SA 

“Smart” Simplex Autopatch, with many important new features never 

available before: ¢ Three digit control codes with user programming. 

¢ A sophisticated toll restrict provides positive long distance. lock out: © 

¢ Time-out and COR activity timers with warning beeps and digital pro- 

gramming. e Rotary or DTMF dialing. © Phone line in-use detector prevents 
interrupting a call in progress, and sends unique CW sequence. e Phone ring: 

detection logic enables unique CW sequence. ¢ Digital programming of the sample 
rate and width, and noise gate sensitivity control, for easy interfacing with most radios. 

Simple and direct connections to radio. 

Options available: ¢ Smart CW identifier with unique CW messages for each patch function. 

¢ FCC type accepted phone line coupler. ¢ Special tone squelch kit to operate patch through 
repeaters. 

[PSGES HS )] POWER NOISE 

The 510SA—the newest advance in interconnect technology, from the innovators at: 

‘Communications Electronics Specialties, Inc. 
Post Office Box 507 ¢ Winter Park, Florida 32790 ; 
(305) 645-0474 « Toll-free (for orders only): (800) 327-9956 
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fold-over’’ Towers offer 
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a monthly feature by 

BILL WELSH, W6DDB RiO@wvice 
“HOW TO” FOR THE NEWCOMER TO AMATEUR RADIO 

Electric Shock 

The information in this column was 
gleaned from courses | have taken, plus 
printed publications produced by the 
Navy, American Red Cross, and U.S. 
Public Health Service. This is not an arti- 
cle by an expert on the subject of electric 
shock; it is simply a case of one amateur 
trying to share with other amateurs avery 
limited amount of knowledge about a vi- 
tally important subject. If reading this col- 
umn causes you to be more careful when 
working on electrical and electronic de- 
vices, | have attained my objective. 

Most of the people who are killed by 
electric shock are knowledgeable in elec- 
tric theory; they know the dangers related 
to working on energized circuits, but their 
familiarity causes carelessness. Ama- 
teur radio operators fall into this cate- 
gory, and too many of us are injured or 
killed every year. My personal close calls 
have taught me to take extra precautions 
when | am repairing equipment with ex- 
perienced amateurs around, because 
they too often take unnecessary and fool- 
ish chances. | will not let anyone else 
come near any gear while it is energized 
and | am working on it; they have come 
close to killing me once too often! 

Body Resistance and Current Flow 
As most amateurs know, it is the elec- 

tric current flowing through a person 
which causes injury or death. Naturally, it 
takes a voltage to create the current 
through the portion of a person across 
the electricity source. The resultant cur- 
rent flow depends upon the voltage 
across the person and the resistance of 
the portion of the person across this po- 
tential. The resistance path through the 
person depends on the points of contact 
and the skin condition. If the accidental 
contacts are made between two close 
points on the body (such as between two 
fingers on the same hand), the resistance 
path will be much lower than if the two 
contact points are further apart (such as 
between a hand and a foot). If the skin is 
soft or moist at the contact points the re- 
sistance is lower than it would be if the 
skin were callused or dry. As we all know, 

the higher the resistance between the 
contact points, the lower the current, and 
vice versa. 

Skin condition is a major factor in de- 
termining the resistance path through the 
victim. Basically, skin condition varies 

2814 Empire Ave., Burbank, CA 91504 
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Anita L. McCormick, KA8KGI, operates from Huntington, West Virginia. She was the 
only West Virginia Novice to submit an entry in the 1982 ARRL Novice Roundup Con- 
test. She is a freelance artist, so she designed her own QSL (confirmation) card (right). 
Anita has been active on the air for about three years. She has contacted amateurs in 
43 states and 15 countries using a Heathkit HW-8 (3 watt) transceiver and a trap dipole 
antenna. Anita holds the Rag Chewers Club certificate. A few of her more memorable 
contacts have been the WWI! submarine USS Cod (K8KRG special event), the Smith- 
sonian Institute (NN3SI), and the Pentagon Amateur Radio Club (K4AF). Anita is also a 

shortwave listener. 

from about 1000 ohms (for moist, uncal- 
lused skin) to around 50,000 ohms (for 
dry, callused skin) at each contact point. 
It is interesting to note that people are 
(unfortunately) pretty good conductors 
internally. We average about 100 ohms ; 
from ear to ear and around 500 ohms 
from hand to foot, ignoring skin contact 

resistance. Since a current of just 10 mil- 
liamperes is enough to cause pain anda 
current of 100 milliamperes can cause 
death, it is obvious that one has to be 

stupid to take chances with electrical 
shocks. If you want to determine your re- 
sistance between any two points (Such as 
from one hand to the other), wet the two 

contact points in a saline (salt water) solu- 
tion to simulate human sweat and mea- 
sure the resultant resistance with the 
ohmmeter prods held firmly against 
these contact points. | have found that 
the hand-to-hand resistance values of 
students varies a lot, and that women 
generally have lower electrical resis- 
tance than men. I’ve also noticed that 

older people have higher resistance, 
probably due to more calluses. 

Physioligical Effects of Electric 
Currents Flowing Through the Body 

Currents of 2 to 8 milliamperes (ma) 
can produce a barely noticeable to a mild 
sensation of electrical shock. Currents in 
excess of 10 ma can produce painful 
shock. Breathing becomes difficult at 
currents as low as 20 ma, and it can 
cease completely at 75 ma. The heart 

goes into ventricular fibrillation (uncon- 
trolled contractions of the heart’s ventri- 
cles) at current levels around 100 ma. If 
the current exceeds 200 ma, the muscu- 
lar contractions of the heart are so se- 
vere that the heart is clamped (stopped) 
during the shock. This clamping action 
stops the heart from going into ventricu- 
lar fibrillation, increasing the victim’s 
chances to be saved. Although currents 
above 200 ma cause severe burns at the 
body contact points (plus unconscious- 
ness), they do not usually prove fatal if the 
victim is immediately revived with artifi- 
cial respiration. 

Extreme Danger of 
Low-Voltage Shocks 

As detailed in the previous paragraph, 
victims of high-current shocks can be re- 
suscitated. Until one studies the effects 
of electric shocks, it is reasonable to as- 
sume that the victim is much more likely 
to be killed by a higher voltage/current 
than by a lower one; however, this is not 
true. It is true that the severity of the 
shock increases as the current increases 
and that current is proportional to the 
value of the voltage accidentally con- 
nected through part of the victim’s body. 
The clamping action of the heart serves 
to protect the victim above 200 ma, but 
this natural safeguard does not function 
in the range between 100 and 200 ma, 
which means that a victim is much more 
likely to be killed by lower voltage shocks 
involving lower current flows in this 100 
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to 200 ma range. Low-voltage/current 
shocks are not only as dangerous as 
high-voltage/current shocks, but they 
can be more dangerous. People have 
been electrocuted by contact with volt- 
ages as low as 24 volts, and common 115 
volt house power has killed more people 
than some wars. Almost any electrical 
device can produce a shock which can 
kill a person if certain conditions exist. 

Aiding the Victim 
Since you have no simple way of know- 

ing the amount of current that flowed 
through a victim of electrical shock, you 
have no way of knowing the victim's ex- 
act condition. If the victim is still ‘‘hung 
up’ on the source of voltage, immediate- 
ly free him/her without endangering your- 
self. If it is easy to turn off power switches 
or to pull a plug out of the power recep- 
tacle, do it! Do anything that will immedi- 
ately stop the electric shock. If you can’t 
turn off power quickly or safely, use any 
available non-conducting item (such as a 
blanket, pillow, throw rug, or drape) to pull 
the victim free. The important thing is to 
free the victim from the source of electric 
shock as quickly as possible, but without 
endangering yourself. The victim’s resis- 
tance path decreases as the current flow 
continues, making it possible for lethal 
currents (100-200 ma) to develop in 
cases in which the original current value 
was not in the lethal range. Speed is es- 
sential, but you must not endanger your- 
self while freeing the victim; otherwise, 
there may be two victims with no one left 
to provide aid! 

If the victim is unconscious and has 
stopped breathing, begin artificial respi- 
ration as soon as he/she has been freed 
from the source of electric shock.: It 
sometimes only takes a few minutes to 
revive a victim, but it has been known to 
take as much as eight hours of artificial 
respiration (resuscitation) to revive vic- 
tims of electrical shock. The victim may 
have no pulse and may develop a condi- 
tion similar to rigor mortis, but these con- 
ditions can be just manisfestations of 
shock, and the victim still can be revived 
by continued resuscitation. The best ad- 
vice is to keep up the artificial respiration 
until a medical authority tells you the vic- 
tim is dead. Victims of high-voltage/cur- 
rent shocks respond to artificial respira- 
tion faster than those who have been sub- 
jected to low-voltage/current shocks. 
Have patience and do not give up; treat 
the victim as you would want to be helped 
if you were the victim. 

| advise you to take first aid training to 
learn the proper modern resuscitation 
techniques. Your local Red Cross Chap- 
ter probably offers these courses, includ- 
ing the more desirable CardioPulmonary 
Resuscitation (CPR) techniques. Have 
someone in your family attend the course 
with you to learn resuscitation tech- 
niques. The older resuscitation tech- 
niques are not even close to being as ef- 
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STEP UP TO TELREX 
Professionally Engineered Antenna Systems 

Only Telrex provides ! 

* 
Easy assembly (within 2 hrs) 
100 mph wind rating. 
Heavy wall tubing. 

* 

* 

* 

* 

By the only test that means anything ... on the air comparison 
.. Telrex Tri-Bands continue to support the fact that they are 
designed to out-perform all competition ... as they have for 
over 3 decades, Here’s why ... Telrex uses a unique trap design 
employing Hi-Q 7500 V ceramic condensers, 3 optimum-tuned 

Stainless Steel electrical hardware. 
Exceptional Gain and F/B ratio. 

YOUR PRICE $445.00 
Value $535.00 

MasterCard 

reflectors to provide maximum gain and true F/B Tri-Band ean 
performance. 

A FEW OF THE WORLD'S FINEST ! 

MODEL Description GAIN Value PRICE 
5 2M1528C =. 2 Meter 15 element (17 DBD) 160.00: 131.00 

10M523 10 Meter 5element(13DBD) 342.00 285.00 
T 10M636 10 Meter 6 element (14.6 DBD) 745.00 625.00 

15M532 15 Meter Selement(13DBD) 545.00 455.00 
= 15M845 15 Meter 8element(15DBD) 1120:00 925.00 

a 20M536 20 Meter 5element (12DBD) 645.00 535.00 
& 20M646 20 Meter 6 element (14DBD) 1130.00 945.00 

40M214 40 Meter 2 element (5.6DBD) 740.00 615.00 ea 40M329 40 Meter 3 element (12 DBD) 1139.00 950.00 
TB4EC 10,15,20M Tr-Band (5.5 DBP) 252.00 205.00 

T TB5ES 10,15,20M Tri-Band (8.5 DBD) 398.00 330.00 
TB6EM 10,15,20M Tri-Band (10 DBD) 735.00 565.00 

THE QUALITY COMPANY 
Phone ... 201-775-7252 (nights, weekends, holidays and leave your address) or write 
Telrex - P.O. Box 879, Asbury Park, N.J. 07712., for 
Telrex UHF, VHF, HF Antenna, 

SS 

and Rotator Catalog. 
your free copy of the latest 

ANTENNAS DESIGNED TO LAST! 

Communications Antennas Since 1921 
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fective as the modern ones. You must be 
particularly careful not to harm a child 
you are trying to revive. 

Precautions 

When it comes to electric shock, an 
ounce of prevention is worth much more 
than a pound of cure. Anyone who is not 
careful around electric circuits may not 
get the opportunity to make the same 
mistake a second time! Worse yet, your 
lack of caution may injure or kill someone 
else. Work cautiously when installing and 
repairing any electrical or electronic ap- 
paratus. Do not work alone, and make a 
conscious effort to fight complacency 
based on knowledge, because it is often 
the experienced amateur who exposes 
herself/himself to unnecessary risks. 

Take the extra time to turn off power or 
to pull the power plug before making a 
risky measurement. Don’t work on live 
equipment when you are tired. Learn to 
keep one hand in a pocket while taking 
measurements; do not rest it against any- 
thing. Do not work on powered equip- 
ment while wearing wet clothes or when 

write for 
FREE catalogue 

~< KABCSR 
MIKE O'LAUGHLIN 

P.0. BOX 7575-C 

Mail Check or 
Money Order to: 

FULL—COLOR—QSL—CARD 

Box 7575-C, North Kansas City, MO. 64116 
e 

“Rusprint 

you are sweaty; it is particularly danger- | 
ous to be wearing wet shoes and socks. 
Take your time and think out each move 
before doing anything on live gear. Keep 
the area (bench, desk, table, floor, etc.) 
clear and move slowly around powered | 
gear. Do not lunge after falling tools or 
test equipment. If you have to turn gear 
over to work on it, take the time to brace it 
so that it can’t tip over. | personally recall 
injuries which happened when amateurs 
tried to prevent a piece of equipment 
from tipping over. It is perfectly normal to 
want to prevent equipment damage, but 
you must condition yourself to accept ! 
equipment damage rather than to risk 
your life. Naturally, you should follow all 

the common-sense safety precautions 
such as grounding equipment (including | 
power tools), discharging capacitors, and } 
eliminating any possibility that electrical 
power could be applied inadvertently. 

Station Considerations 

Remember that children are curious. 
Tape all exposed terminals to make your 
station safe for prying fingers. Many a 

e Printed in Full Color 

e Imprint in Red Ink 

e Size 3%” x 5%” 
© 12 Point Glossy Stock 

e Standard Report Form 

on Back Side 

200 Cards $20.00 
(Only $5.00 per additional 100) 
Order No.412 

Credit Card Order Hotline: 
1-800-531-7373 
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Apple Il 
Slow- 
Scan TV 

COMMEISOFT 

PhotoCaster... 
A feature packed system 
to take, store, transmit and 
receive color and black- 
and-white photos with 
your Apple Il computer. 

Pc-100 (Disk software, I/O board, 
manual, demo tape)......... $499.95 

PC-101 (Above plus Panasonic 
TV camera, RGB filter 
ACCESSONY) hevescecetsceeee cesses $749.95 

e 15-day money back trial 
on factory oraers. 

e Write or call for details. 

Visa and MC orders accepted. Add $5 
(PC100) or $10 (PC-101) for shipping and 
handling. CA res. add applicable sales tax. 
Dealer inquiries welcome. 

Apple Il TM Apple Computer, Inc. 
PhotoCaster TM COMMSOFT, Inc. 

665 Maybell Ave., Palo Alto, 
CA 94306 ° (415) 493-2184 
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wife and child has been hurt by exposed 
external wiring used to power antenna 
changeover relays and other station ac- 
cessories. Even a simple error such as 
connecting the wrong lead to the base of 
your handkey or bug can create a hazard 
with some gear. Make sure the base is at- 
tached to the barrel (ground) of the plug. 

The location and installation of anten- 
nas and associated transmission lines is 
of primary importance in determining just 
how safe (or dangerous) your station is to 
your family and yourself. Too many ama- 
teurs suffer damage to their homes, plus 
injury to their families and themselves, 
due to antennas, towers, and transmis- 
sion lines falling down and coming in con- 
tact with electric power lines. Be sure to 
erect a completely safe antenna installa- 
tion for your station. Borrow a copy of the 
National Electrical Code book from your 
local public library and read it. You may 
be surprised to learn that it contains infor- 
mation which applies specifically to ama- 
teur radio stations. Remember to estab- 
lish a really effective electrical ground 
system for your station and tie each piece 
of equipment to ground. Do not be naive 
enough to believe that your station is ade- 
quately grounded just because it is con- 
nected to your water pipe; electric power 
ground, gas pipes, or a ground stake; you 
may not live to learn from your mistake! 

S.W.L. Club List 
The Association of North American Ra- 

dio Clubs (ANARC) serves as a clearing- 
house for information about Canadian 
and American s.w.|. clubs that are mem- 
bers of ANARC, which includes most of 

the major ones. If you want a copy of the 
recently updated ANARC club list, you 
can request it from the ANARC Publisher, 
1500 Bunbury Drive, Whittier, California 

90601. Americans requesting this infor- 
mation should enclosed 25¢, plus the us- 
ual self-addressed and stamped enve- 
lope (#10 s.a.s.e.); Canadians should en- 
close 50¢ in mint stamps, and all others 
should include three International Reply 
Coupons (IRC’s) with their requests. This 
ANARC list shows areas of interest, annu- 
al dues, and sample bulletin costs for lis- 
teners’ clubs. 

Terry Colgan, WO5GWC, is the Execu- 

tive Secretary of ANARC. He advises that 
a single copy of the ANARC newsletter is 
available to anyone who requests it. As 
usual, it is a good practice to enclose an 
s.a.s.e. or IRC’s when requesting such 
material. 

The May through October 1982 Novice 
columns contain an in-depth introduction 
to shortwave listening. Letters continue 
to be received from people who have 
read part (or all) of the s.w.l. article. If you 
have an interest in supplementing your 
amateur radio operating activity with’ 
some shortwave listening, | urge you to 
read the s.w.|. article printed in the indi- 
cated CQ issues. 



World of ideas 
a monthly feature by 

DAVE INGRAM, K4TWJ 

A LOOK AT THE WORLD AROUND US 

L. ast month’s column carried a ‘‘work- 
ing introduction’ to OSCAR satellite com- 
munications. We hope you found that in- 
troductory information useful in achiev- 
ing a few QSO’s via OSCAR 8 or via one of 
the RS satellites. Maybe you were fortun- 
ate enough to contact one of the RS robot 
operators. Hopefully, you also tuned in 
the AMSAT Net and now have all the late- 
breaking news on this month's projected 
launch of OSCAR Phase IIIb (April 21, 
1983). The international AMSAT Net, 
you'll recall, is conducted on 14,282 kHz 

at 1900 GMT Sundays. As launch time for 
the new OSCAR approaches, the Net 
probably will finalize plans for direct on- 
the-air coverage and coordination of the 
event. We encourage you to tune in the 
excitement, but emphasize that you 
please listen and refrain from transmit- 
ting. Activity probably will be hectic, but 
the gang does a great job of keeping 
everyone informed. You surely will not 
want to miss following the action of this 
historic event. 

If you’re new to the amateur satellite 
game, your operations thus far have prob- 
ably been less than optimum. Antennas 
may be conventional Yagi’s, orbital cal- 
culations may be slightly inaccurate, 
etc., giving noticeable room for improve- 
ment and better returns. (The Project 
OSCAR calendar mentioned last month 
will set you split-second accurate on spe- 
cific passes, so that’s one hurdle over- 

come.) 
The signal emanating from a conven- 

tional Yagi doesn’t ‘‘roll’’ with a satellite 
slowly tumbling in space; consequently, 
slow and deep fades will be noticed as 
signal polarities change. A circularly po- 
larized antenna, such as the popular 
“twist’”’ or ‘‘crossed Yagi’s’’ (and their 
associated phasing harness), reduces 
such fades by causing the transmitted 
signal to spiral similar to a rifle bullet. 
Through hardwiring or coax switching of 
the phasing harness, either right-hand 
circular (clockwise) or left-hand circular 
(counterclockwise) signal rotation can be 
achieved. Coax switching is preferable, 
as it allows immediate selection of 
“RHCP” or ‘‘LHCP”’ to match a particu- 
lar satellite and operation mode. OSCAR 
8, for example, uses ‘‘LHCP’’ on 2 meters 
for uplinking, while ‘‘RHCP’’ is expected 

*Eastwood Village No. 1201 So., Rt. 11, 
Box 499, Birmingham, AL 35210 
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OSCAR Satellites—Conclusion 

The KLM 420-450 18-element circular 
polarized antenna for 70 cm should prove 
an outstanding performer for OSCAR 8 

and Phase I///b operations. 

to be used for Phase Illb’s 2 meter down- 
link. Selectable polarity is thus vital for 
amateurs using both modes of satellite 
operations (amateurs interested in a sin- 
gle mode of satellite operation can, how- 
ever, mount prephased harnesses out- 
doors on the ‘‘twist’’). Essentially, a phas- 
ing harness consists of two transmission 
lines (one % wavelength longer than the 
other) which cause horizontal and verti- 
cal antenna elements to radiate approxi- 
mately 90 degrees out of phase. Installa- 
tion is simple, but be sure to carefully cut 
cable ends, use high-quality connectors 
(type N or BNC), and weatherproof every- 
thing securely. 

Stepping Up OSCAR Activities 
Although mode ‘‘A’”’ satellite activities 

have served as an introduction to space 
communications for several years, their 

operations leave substantial room for im- 
provement. In addition to terrestrial inter- 
ference within mode ‘A’ frequency 
ranges, the ionosphere often plays havoc 
with 10 meter downlink signals. The obvi- 
ous solution here involves ‘‘moving up”’ 
in both satellite operations and in operat- 
ing frequency. The most logical way of in- 
stigating that progression involves add- 
ing a 70 cm transceiver, antenna, and (in 
the case of Phase IIIb) a linear amplifier. 
When used in conjunction with an all- 
mode 2 meter transceiver as suggested 
last month, one can thus operate OSCAR 
8 or Phase II] and be fairly well situated 
for future SYNCART satellites. A mating 
70 cm/435 MHz ‘‘twist’’ antenna will also 
be required, and if mode ‘‘J’’ operations 
are planned, a mode ‘‘J”’ cavity filter is 
heavily suggested. (These 2 meter, third 
harmonic filters are available from Henry 
Radio, Spectrum International, etc., or 
you can make your own from information 

Close-up view of feedpoint on KLM 420- 
450, showing optional CS2_ circular 
switcher. Only one feedline is required: 

coax relay is inside shielded box. 

Here’s ICOM’s recently introduced IC- 
490A, an all-mode, 10 watt transceiver 
covering 430 to 440 MHz. The unit can be 
used for receiving OSCAR 8 mode ‘‘J,”’ 
and when combined with a 50 or 100 watt 
amplifier and 10 dB gain antenna, will 
provide a good uplink signal for OSCAR 
Phase III mode B. Another Phase II! capa- 
bility, mode ‘‘L,’’ can also be received on 

435 MHz. 

presented in recent ARRL handbooks.) 
You're probably bubbling over with en- 
thusiasm at this point, so let’s take a clos- 
er look at the requirements for getting ac- 
tive on mode ‘‘J.”’ 

OSCAR 8 Mode J 
Assuming you've acquired all-mode 

transceivers and twist antennas for 144 
and 435 MHz, your move toward mode 
“J” (and future Phase III) is almost com- 
plete. As illustrated in fig. 1, the antennas 
are mounted at each end of a crossboom 
which is center-fitted with an Alliance 
U100 (or equivalent ‘‘through boom’’ 
mounting capability) rotor. A home-fabri- 
cated boom-to-mast plate is then used for 
securing that lashup to a vertical mast, 

which is rotated by a second rotor. In 
order to maintain balance and symmetry 
of the satellite array, we suggest mount- 
ing a counterweight ‘‘behind” the 435 
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R-X Noise Bridge 

Learn the truth about your 
your antenna. 

Find its resonant fequency. 

Adjust it to your operat- 
ing frequency quickly and 
easily. 

If there is one place in your station where 

you cannot risk uncertain results it is in 

your antenna. 

The Palomar Engineers 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. All this in one measurement 
reading. And it works just as well with 

ham-band-only receivers as with general 
coverage equipment because it gives 

perfect null readings even when the 
antenna is not resonant. It gives 

resistance and reactance readings on 

dipoles, inverted Vees, quads, beams, 

multiband trap dipoles and verticals. No 

station is complete without this up-to- 

date instrument. 

Why work in the dark? Your SWR meter 
or your resistance noise bridge tells only 
half the story. Get the instrument that 

really works, the Palomar Engineers R-X 
Noise Bridge. Use it to check your 
antennas from 1 to 100 MHz. And use it 
in your shack to adjust resonant frequen- 
cies of both series and parallel tuned cir- 

cuits. Works better than a dip meter and 

costs a lot less. 

The price is $59.95 in the U.S. and 
Canada. Add $3.00 shipping/handling. 

California residents add sales tax. 

Send for FREE catalog describing the 
R-X Noise Bridge and our complete 
line of SWR Meters, Preamplifiers, 
Toroids, Baluns, Tuners, VLF Conver- 
ters, Loop Antennas and Keyers. 

Palomar 
Engineers 
Box 455, Escondido, CA 92025 

Phone: (619) 747-3343 

Please send all reader inquiries directly. 
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An economical and efficient amplifier for 
OSCAR Phase III, this KLM/Mirage D24 
will produce 40 watts output on 435 MHz 

when driven with 2 watts of r.f. 

2 meter “‘twist”’ 
Through- boom 

rotor 

(elevation) 

/ 

Z 
7 

4 
Za 

/ 7 Counterweight (and 

ong a preamp mounting 

area) 

Azimuth rotor 

Support mast 

Fig. 1- OSCAR satellite antenna system 
for use on mode ‘‘J,”’ ‘‘B,”’ and “‘L.”’ Dual 
rotors give both azimuth and elevation 
movements. A mode ‘‘J”’ filter and 435 
MHz preamp can be mounted in the 
counterweight area and bypassed with 
coax switches during mode ‘‘B”’ trans- 
missions. These items must be weather- 
proofed and mounted in a suitably insu- 

lated enclosure. 

MHz antenna. This area is also ideal for : 

locating the mode ‘‘J”’ filter, 435 MHz re- 
ceiving preamp, and coax switches (for 
bypassing the preamp during transmit, 
and for switching circular polarizations 
between modes of operation). 

Since only one of the two all-mode 
transceivers will be transmitting at a 
time, both units probably can be powered 
from the same 12 volt supply. If a ques- 
tion on that capability arises, simply add 
the ‘‘receive current’’ of one rig to the 
“transmit current’ of the other rig and 
compare with the 12 volt supply’s capa- 
bility. Placing a couple of small ferrite 
beads over each unit’s power cord ‘‘TVI 
filter style’ should eliminate any extrane- 
ous coupling. One final word: Mode ‘‘J’’ is 
doing great these days, and QRM is nil. 
Join the fun! 

Phase III: A New World Opens 
Assuming everything has progressed 

according to plans and projections as of 
this column's writing (early days of 1983), 
the first Phase III OSCAR should be wing- 
ing its way into orbit on April 21, 1983. 
This is not just another amateur satellite; 

indeed, this spacecraft represents a true 
revolution in and to amateur communica- 
tions. What makes this satellite so differ- 

70cm “twist | 

ent from previous ‘‘birds’’? This space- 
craft’s highly eliptical orbit and broad- 
band transponder will permit all properly 
equipped amateurs in the northern hem- 
isphere to reliably and predictably com- 
municate on a 10 to 12 hour basis each 
day. This has the impact ofanewband... 
a band in which one can communicate 
with,-for example, amateurs in Japan and 
England, plus friends in other states or 
adjacent cities, all in the same roundta- 
ble QSO! Since this satellite will seem to 
appear nearly stationary during the previ- 
ously mentioned 10 hour periods, beam 
antenna positionings will be simplified to 
small movements each hour or so and 
“beacon transmitters” will relay informa- 
tion to almost half the world. 

Getting this new super satellite (equiv- 
alent in sophistication to all previous 
OSCARs combined) stabilized in ‘‘final or- 
bit’? and checked out, and then getting in- 
itial activities settled down will probably 
take a few months. Each new OSCAR sat- 
ellite has experienced similar entangle- 
ments. Ill-informed newcomers clamor to 
join the confusion... err... action, and 
QRM mounts. Following that brief period 
of adjustment, activity settles down to an 
enjoyable and useful stage. We thus sug- 
gest only monitoring activity on the new 
satellite with your 435 MHz transceiver 
and enjoying mode ‘‘J’’ on OSCAR 8 a 
few months more. Phase IIIb is predicted 
to live a very long and productive life. 
Let’s welcome it accordingly. (See fig. 2.) 

A Glimpse Ahead: Phase IV 
While Phase II] OSCAR activities are 

now getting underway, plans are also be- 
ing made for the next generation of ama- 
teur satellites. As presently planned, 
these OSCARs will be SYNCART pack- 
ages placed in geostationary orbit on 
three separately positioned space plat- 
forms. This means the satellites will ap- 
pear stationary at fixed points, this elimi- 
nating any antenna tracking movements. 
Since each satellite will be capable of 
“‘seeing’’ almost one third of the world, 
amateur communications will be similar. 

The major aspect of these unique 

The perfect ‘‘final touch”’ for a top-of-the- 
line OSCAR Phase III setup: a 10 watt in- 
put/100 watt output linear amplifier. This 
D1010 model (available through KLM 
Electronics and dealers) operates from 

13.8 v.d.c. at 20 amperes. 
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AGL Electronics _ is 
North Texas’ AUTHOR- 
IZED Dealer for over 70 product lines. 
Call us for your station needs. From 
Rubber Ducks to 80 meter beams, 
Handhelds to HF Transcievers, we have 
it and can help. Call Bill, K5FUV, 
Gordon, N5AU, and Mike, KG5F for 
advice on our products, while Gary, 
KM5X gets it out the door and on its 
way to you, and Bob, W5AH, stands by 
for the occasional warranty service. We 
also do service on most amateur and 
commercial rigs as well. 

AEA 

CK-2 Contest Keyer 
MN2 Morsematic . 
MBA-RO Reader 
MBS-RC Reader-Sender .... 
Moscow Muffler 

Woodpecker Blanker for Transceivers 
Other AEA products In stock. Call. 

ASTRON POWER SUPPLIES 
RS7 A5 amp cont-7 amp ICAS 
RS20 A 16 amp cont-20 amp ICAS . 
RS20 M above w/meter 
RS35 A 25 amp cont-35 ICAS 
RS35 M above w/meter 
RS50 A 37 amp cont-50 ICAS 

BENCHER 
BY-1 Key Paddles 
BY-2 Keyer Paddles, Chrome 

Other Bencher products. Call 

ETO ALPHA 
76 A 2-8874 tubes for 2 KW 
76 PA 3-8874 tubes-runs cooler . . 
76 CA 3-8874 tbs-hprcil XFMR 
374 A 2-8874 tbs-broad band 
78 3-8874 tbs-broad band .. . 
77 DX 1-8877 tb-runs real cool . 

We'll play the sam 
everyone else does on Alphas. 

HAL COMMUNICATIONS 
CT2100 RTTY TERMINAL 
KB2100 Keyboard for Above ... 
CWR 6850 Telerdr. Terminal 

CWR-6850 Telereader -- $849.00 

IMPORTANT, PLEASE READ 
Sorry, we can't accept personal checks for mail orders, and 
don’t ship COD. 

Remember, our prices are subject to the whims of the people 
who make the stuff, and are subject to change at any time, 
without notice or obligation. Best to call and confirm before 
ordering. 

We're a little understaffed, so please CALL, do not write, for 
quotes. We can provide much, much faster service over the 
telephone. 

CALLING AND CAN’T GET THROUGH? 
Keep trying, ‘cause the phone company’s infinite wisdom 
requires that we have more phone lines than people to answer 
them. The WATS line won't give you a busy signal either, so 
try again later. We're here. By the way, we can't answer the 
WATS on Saturday due to the local store traffic. 

TEXANS AND VISITORS: 
We're open until noon on Saturdays just for you. We're in 
Keystone Park Shopping Center, off Central Expressway, just 
across from Texas Instruments. Look for the two towers on 
top of the building. 

e¥w* 
SPECIAL!!! 

Rohn 256 

Rohn 45G 
$40.50/section 
$91.90/section 

The Serial Number 
Memory Keyer 

SPECIAL! 

( yy FT-102 

Yaesu’s newest high performance 

HF Transceiver. 

No Tune-Up with 2-8874 Tubes 

FT-230 now with 

TT MIC 

NEW!! Matching FT-730 
450mhz Transceiver Available Soon! 

CALL TODAY 1-800-527-3418 
In TEXAS — Call 1-214-699-1081 

or visit us at 13929 North Central Expressway, Suite 419 ¢ Dallas, Texas 75243 
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AGL: Electronics 
Special 

IC 740 160-10m HF XCVR . . 
IC 720 A/PS15 combo 
IC 25 A 2m XCVR/w TT mic 
IC 251 A 2m all mode 

with PS-15 — $1255 

MIRAGE COMMUNICATIONS 
B23 2 in 30 out Talkie Power 
B108 10 in 80 out 2m Amp 
B1016 10 in 160 out 2m AMP 
B3016 30 in 160 out 2m AMP 
0101N 10 in 100 out 450 mhz Amp 
MP1 meter 
MP2 meter 

VOCOM PRODUCTS 
5/8 wave 2m HT ant 

YAESU ELECTRONICS 
FT102 new 160-10 XCVR. 3 6146's! 

$ CALL! ! 
FT902 DM 160-10 XCVR 

HF Mobile we Sell. . .$ Call 
Aptly named, because 

itis Number One. . .$ Call 
FT208 R 2 m handheld 
FT708 R 450 mhz handheld . . 
FT230 R 2m 25 wt mini xcvr . 
FT480 R 2 mall mode . . 
FT780 R 430 mhz all mode... . 
FT290 R 2 m portable all mode 

Complete Yaesu line with 
Accessories normally in stock. 

NEW!! COMMUNICATIONS PRODUCTS 
824-6 SIMPLEX AUTO PATCH 

$675.00 

HAL CT-2100 
with Keyboard $830.00 

Kesey 

ANTENNA AND TOWER NEEDS? 
We have plenty of each to serve you. Call for 
pricing on Hy Gain, Cushcraft, KLM, and Telrex 
Antennas, and for Rohn and Hy Gain towers. 



— Beacon (145.990) 

— Special service channel 

— Special service channel 

435.040 145.960 

Use SSB only NOTE 

Inverting bandpass 

435.080 145.920 

435.100 — - 145.900 } CW or SSB in this range 

435.120 145.880 
NOTE 

Use CW only All frequencies are approximate 

145.840 

— Special service channel 

435.160 

— Special service channel 

— Beacon (145.812) 

UPLINK DOWNLINK 

Fig. 2— Projected bandplan for OSCAR Phase I//b due for launch this month. Frequen- 
cies shown are for mode ‘‘B,”’ and are approximate until system calibration and 
launch. A similar arrangement of bandpass will be used for mode ‘‘L,’’ except uplink 

will center on 1261 MHz and output will center on 435 MHz. 

DOWNLINK 

436.0 
UPLINK 

1260.0 
OSCARs, however, will be realized when 

authorization for earth-interlinking any 
two SYNCARTs is acquired. Amateurs 
with suitable equipment will then be able 
to reliably and predictably communicate 
worldwide 24 hours a day. An example of 
the proposed transponder bandpass is 
shown in fig. 3. Specific communications 
directions can be selected according to 

CABLE TV 
CONVERTERS 

VIDEO 
ACCESSORIES 

BUY DIRECT & SAVE 

40 CHANNEL 
CONVERTER 

$38 Regular $69 

Advanced Solid State design and ciruitry 

allows you to receive mid & super 

band channels. Restores programming 

to Video Recorders. 

36 CHANNEL 
—) REMOTE CONTROL 

1 CABLE CONVERTER 
$88.00 

DIAMOND D-56 WIRELESS 
THE ULTIMATE CABLE T.V. 
CONVERTER 

56 CHANNEL 
INFRARED 

REMOTE CONTROL 
$139.00 

1260.4 
w 
2 
° 
N 
ca 

1260.7 

1261.0 436.9 

NOTE: 

Frequencies are tentative not actual. 

All frequencies in MHz 

Fig. 3- Example of the proposed trans- 
ponder bandpasses for the Phase IV 
SYNCART amateur satellites (tentatively 
dubbed mode ‘‘M”’). Note use of inverting 
bandpass. Information courtesy AMSAT 
and Orbit magazine. (Have you joined 

AMSAT yet?) 

frequencies used, while ground-based 

relays can employ identical ‘‘reverse- 
mode M’”’ transponders. If, for example, 
an amateur in the U.S. desired to com- 
municate with Australia or areas to his 
west, he would uplink in the 1260.7 to 

1261.0 MHz range. If this amateur want- 
ed to communicate with Africa or Europe, 

he would uplink in the 1260.1 to 1260.4 
MHz range. Ground-based transponder 
stations would receive downlinks and 
transpose them to associated frequency 
uplinks for intro-satellite linking, as re- 
quired. 

Trying to put all this in a ‘‘nutshell de- 

scription” is, to say the least, difficult. 
One thing is vividly apparent, however: A 
completely new era of amateur space- 
age communications is forming on our 
not-too-distant horizon. This will be ama- 
teur radio at its best, especially when 

Send $1 for Complete Catalog 
VISA e MASTERCARD e 

pirect VIDEO sa_es 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 

1-812-282-4766 
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supplemented with another item also in 
the planning stages at this very time: a 
moon-based linear transponder/repeater. 

Your Turn 

You'll never know what you’re missing 
until you check it out for yourself. Seri- 
ously! An amateur who never operates 
anything but, for example, 20 s.s.b. can 
spend all his time there and enjoy it. If that 
same amateur begins operating 30 c.w., 
OSCAR, RTTY, and blends in some 
s.w.l.’ing, his same amount of operating 
time is multiplied and enjoyed tenfold. 
(This is the area where solid state, broad- 
band rigs with dual v.f.o.’s and memories 
prove their worth, but that’s a story for an- 
other month in this column.) 

OSCAR Satellites—Addendum 

A couple of days after mailing this col- 
umn to the CQ offices, things began to 
boom in the commercial equipment area 
(didn’t we tell you Phase III wasn’t just an- 
other satellite?). A summary of happen- 
ings are thus included. , 

Yaesu announced their FT-726R tri- 
band OSCAR transceiver, a unit capable 
of operation on 29, 144, 220, and/or 440 

MHz as configured by its owner. The ba- 
sic unit is a 2 meter all-mode transceiver. 
Modules for full duplex and desired bands 
are simply plugged in to awaiting slots. 
The unit runs 10 watts output, has built-in 
a.c. supply, speech processor, i.f. shift, 
variable bandwidth, and frequency/mode 

memories. Price range is tentatively $800 
to $1400, depending on the configura- 
tion. The size of the FT-726R is slightly 
smaller than that of the FT-102. 

Ten-Tec announced that they are 
ready to produce a model 2510 satellite 
station when Phase III attains orbit. This 
unit consists of a 435 MHz, 10 watts.s.b./ 
c.w. transmitter and a 145 MHz to 28 
MHz receiving converter. The unit looks 
similar to the Argosy h.f. rig. Price is 
around $500 dollars. 

Kenwood is also gearing up for Phase 
Ill; their unit appears to be the TS480. At 
first glance, it reminds me of the TS700 

series. The literature we studied was writ- 
ten in Japanese. Sorry about that. 

Remember, gang, that operation via sat- 
ellite wouldn’t be possible without AMSAT. 
Your donations keep things working. 

Coming Attractions 
Next month we’ re off to another popu- 

lar and ‘“‘hot’’ area of amateur interest: 
RTTY operating and monitoring with the 
new and exciting units available at rela- 
tively low prices. This includes home 
computers with RTTY/ASCII/Morse inter- 
faces, RTTY readers (copy news bulletins 
right in your hand!), and those self-con- 
tained reader/converters which allow 
you to transmit and receive RTTY with 
only a hand key—no keyboard or clatter- 
ing printer. Don’t miss it! 

73, Dave, K4TWJ 
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Its Hard To Be Humble When You're 
Number One On 2 Meters! 

The best selling and per- 
forming 2 meter FM rig 
in the USA, gives you more 
for your money. BEENEES ae 
25 watts, Touchtone® | “eX 
mike, 10 memories 
with built-in memory 
retention, scanning 

priority channel, sub-audible 
tone module built-in . 
and much, much more! 

Call or write for brochure. 

__ MagessssssssesS 

ORDER NOW DIRECT 
CALL TOLL FREE 

800-251-4141 
This number for ORDERS ONLY! 

FM2030 
ORDER DIRECT ult at your dealer! INCLUDES Tone Pad Microphone and all accessories. DISTRIBUTED BY: Shipping: $5.00 Eastern U.S.A. $7.50 Western U.S.A, $ 309 

Central & South American orders: , - 

PHONE: (305) 592-7016 Mail Order —- COD — Bank Cards Sen (QB) 
Company reserves the right to change nS 

KDK DISTRIBUTING Co, INC. and prices without notice. 

762 S. GALLATIN RD. (MADISON SQUARE SHOPPING CTR.) — MADISON, TN 37115 — PHONE (615) 865-7949 — TL 327 
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THE AMPLIFIER CHOSEN BY IDXF 
The Amp Supply LA-1000 was chosen by the International DX Foundation as the amplifier to be 

used in 1983 expeditions. The first DX-peditions with the LA-1000 were Heard Island and Napal. 

Heard Island’s forbidding and desolate sheer black cliffs tower above the sea, layered alternately 

with black rock and glacial ice. The terrain is rugged and demanding, certainly not for the timid. 

The amateurs on this expedition needed amplifiers that were equally as rugged, dependable, and 
powerful. 

you 
Ve 

Mik 

Now you can own the LA-1000 and discover why it is so popular The perfect companion for the LA-1000 is the AT-1200 antenna 
with DX-peditions. It’s a compact, (22 pounds) portable kilowatt tuner. It covers 1.8 - 30 MHz, features an antenna selector switch, 
featuring its own solid-state power supply and QSK full break-in. and built-in SWR bridge. The AT-1200 will match just about any 
In addition, the LA-1000 covers the new WARC bands, and uses antenna impedance to a 50 OHM resistive load, and has a power 
four inexpensive 6MJ6 tubes in the final. capability of 700 watts average continuous duty, 1200 watts PEP. 

One of the best features of the LA-1000 is the price. At $349.50 
you'll love it when you buy it, you’ll love it when you use it, and 
you'll love it if ee ever a Order direct from A a 

LA-1000 *349 Amp Supply AT-1200 °149 
P.O. Box 421 

es) Twinsburg, Ohio 44087 Postpaid in 
216-425-2010 Continental U.S. 
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Every Ham Should Have A 

Subscription To Part 97 Of 

The FCC Regulations In 

Their Shack!! 

Your Subscription Includes A 3-Ring 

Hard Cover Binder & All Current Part 

97 Regs — PLUS Revisions Will Be 

Mailed To You Via 1st Class Mail At 

The End Of Every Even Numbered 

Month For 7 Year. 

Only $9.95 
(Post Paid - USA & Possessions) 

This'll make an excellent gift for your club! 

BASH EDUCATIONAL 
SERVICES, INC. 
525 Estudillo Ave. - Suite B 

San Leandro, CA 94577 

Telephone (415) 352-5420 
Visa and MasterCard are welcomed! 
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FREE TO CQ SUBSCRIBERS 

Advertising Rates: Non-commercial ads are 10 cents per word including abbreviations 

and addresses. Commercial and organization ads are 35 cents per word. Minimum 

charge $1.00. No ad (non subscriber) will be printed unless accompanied by full remit- 

tance. Non-Commercial ads free to CQ subscribers (maximum 3 lines per month). All 

ads 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- 

YAESU 
FT-208R | 
FT-708R 

@ re 

Call Us On Our 800 Numbers For Our Specials! ‘‘Aqui Se Habla Espanol’’ 
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YAESU FT-102 e-IIRIe 

dence and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801. 

CHESS-AMATEUR RADIO organization now forming. Details, 
SASE. CARI, Box 682, Cologne, NJ 08213. 

PRE-1946 TELEVISION SETS wanted for substantial cash. 
Finder's fee paid for leads. Also interested in spinning disc, 
mirror in-the-lid, early color sets, 9AP4 picture tubes. Arnold 
Chase, 9 Rushleigh Road, West Hartford, Conn. 06117. Phone 
(203) 521-5280. 

COMPUTERS & AMATEUR RADIO is the newest magazine for 
Amateurs interested in the future of Ham Radio with comput- 
ers. Subscribe today: 1 year (6 issues) only $6.00. Send to 
CAR, 1202 E. 23rd Street, Lawrence, Kansas 66044. 

COLOR COMPUTER OWNERS: RS232 Expansion Cable. 
Hook up CW interface and printer or modem. $20. Spectrum 
Projects, 93-15 86 Drive, Woodhaven, NY 11421. Free Color 
Computer Catalogue. 

YOU'RE CORDIALLY INVITED to join the Senior Citizens Am- 
ateur Radio Society, an informative, constructive, and benefi- 
cial organization. Send $1 & SASE for Newsletter & particu- 
lars to: SCARS, 449 Old 76 Road, Brooktondale, NY 14817. 

QSLs WITH CLASS! Unbeatable quality, reasonable price. 
Samples $1.00 refundable. QSLs Unlimited, P.O. Box 27553, 
Atlanta, GA 30327. 

QSL CARDS: $12.50/500, ppd. 400-illustration catalogue free. 
Bowman, 743 Harvard, St. Louis, MO 63130. 

INTERNATIONAL DIRECTORY OF AWARDS listing over 1000 
certificates, some applications, $8.00. W5IJU, 2618 McGreg- 
or Blvd., Fernandina Beach, FL 32034. 

IF YOU'RE FED UP with trying to pass one of the FCC written 
exams, then you need the most accurate test guide in the 
country: THE FINAL EXAM. If code tests are a problem, then 
get either the 5, 13, or 20 w.p.m. version of THE FINAL 
EXAM’'S FINAL CODE COURSE. If ordering direct from the 
publisher, please add $2.25 per book and $2.00 per tape for 
4st Class Mail. The Novice book is $4.95 and the General/ 
Technician, Advanced, or the Extra Class editions are $9.95 
each. The code tapes are also $9.95 each. Get the best—get 
THE FINAL EXAM! Free catalog upon request. Bash Educa- 
tional Services, Inc., P.O. Box 2115, San Leandro, CA 94577, 
415-352-5420. 

CHASSIS & CABINET KITS: SASE K3IWK. 

MARCONI WIRELESS TELEGRAPH CO.: Authentic 1914, en- 
graved stock certificate. Invest in an historical document suit- 
able for framing. $29. Satisfaction Guaranteed. Write for free 
information. Tarlen, Box 7554, N. Kansas City, MO 64116. 

GROUND RADIALS WORK: Solve your vertical antenna radial 
problems with the fantastic ground plane one (GP-1). A 10" di- 
ameter, 24-point cast aluminum buss that fits any 2” diameter 
or smaller mast. Radial problems solved for only $24.95. Send 
an SASE for photos and brochure. Lance Johnson Engineer- 
ing, P.O. Box 7363, Kansas City, MO 64116. 

CW IS EASY: Pass the Extra code exam with SYSTEM EXTRA, 
a one-hour cassette tape with one side of random code anda 
second side with six FCC QSO’s (20 WPM). Included are FCC 
type examinations to test your skill. $6.50 postpaid. SYSTEM 
GENERAL (13 wpm) consists of two cassettes, ten FCC 
QSO/exams, and more text. $12.25 postpaid. Lance Johnson 
Engineering, P.O. Box 7363, Kansas City, MO 64116. 

Call Us For Our Low Prices 
On ICOM 730, IC-2AT, IC-3AT, 

IC-4AT And YAESU FT-708 

YAESU 
FRG-7700 \ 

Listen to foreign broadcasts with the All 

New Yaesu FRG-7700 or ICOM IC R70. Call 

for special prices. 
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ICOM IC-730 

ICOM 
2-AT 
3-AT 
4-AT 

ICOM IC R70 
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Flustier.. ~~ ™ 
Magia big a <, = 
The Rugged, Reliable 10, 15, and 20-Meter 
Yagi You’ve Been Waiting for Is Now 
Available. 
This exciting new tribander sets the pace for dependable performance 
with its two in one trap design — and the solid construction you‘ve come to 
expect from Hustler. In fact, its durable design is partially based on 
concepts used in the time-tested and world-renowned Hustler 4-Band Trap 
Vertical. 

The 3-TBA is the smallest full-featured tribander available today. It 
offers excellent front to back ratio and SWR at resonance. Plus, it is 
engineered to provide the widest possible bandwidths with superior 
power handling capacity. 

A special heavy-duty saddle prevents mechanical distortion. Although 
light enough to ship UPS, and enable use of smaller, less expensive rotors, 
the 3-TBA can manage windloads up to 100 MPH! Its turning radius is only 
14 feet. 

Allin all, you can’t surpass the Hustler 3-TBA for top triband quality: Hustler 
— still the standard of performance. 

10M 

2.0 PH Cw. 2.0 
1.5 E x Zs F 1.5 
1.0 1.0 
"28.0 285 29.0 29.5 30.0 

‘For more information on this 
and other fine Hustler amateur 
radio products, contact: 

Specifications: 

Sinem GQUSPLER + F/B Ratio 28dB - (20M) 
¢ Power Rating 1KW at Antenna 2) 
* Boom Length tepss Longest Element ign 3275 North “B” Avenue 
* Turning Radius 44'2-4/2" _.. Kissimmee, Florida 32741 
* Wind Surface 5.7 Sq. Feet 
¢ Wind Survival 100 MPH 
Weight | AO Ibs. an MARMATRON company: 
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TRIO-KENWOOD R-2000 

TRIO-KENWOOD TS-430S 

For your super special price 

Call Toll Free: 

800-638-4486 

Laurel Plaza-Rte 198 
Laurel, MD 20810 

In MD. Call: 792-0600 

CIRCLE 99 ON READER SERVICE CARD 

The Antenna Bank 
6460 H General Green Way 

Alexandria, VA 22312 
703-569-1200 

H»y—-Gain 
TH7DXS 7 element triband --- 376.00 
THSMK2S 5 element triband --- 309.00 
THAKSS 3 element triband --- 215.00 
TH3UrS 3 element triband --- 156.00 
1SAVT 5 band trap vertical - 87.50 
{4AVQ 4 band trap vertical - 31.00 
25 2 meter colinear ------- 38.00 

Hy-Gain Crank-up Towers 
HG-SOMT2 50’ side supported - 754.00 
H6-5255 52’ self-supporting - 923.00 

Hustler 
5BTV 5 band trap vertical -- 100.00 
67-144 2 meter colinear ----- #7 .00 
MO-1 ,MO-2 HF mobile masts --- 18.50 
RM-10,RM-15 HF resonators --- 9.00 
RM-20 HF resonator ---------- 12,00 
RM-40 HF resonator ---------- 13.00 
RM-75,80 HF resonators ------ 14.75 

Rohn Towers. 
256 10’ stacking section --- 41.00 
ZAGCZ 3,4 top sections ------ 33.50 
456 10’ stacking sections -- 93.75 
45A62,3,4 top sections ------ 104.75 
HDBX48 48’ self-supporting - 314.00 
FK2548 48’ foldover ------- - 794.00 

Diawa 
CS-201 2 way coax switch ---- 20.00 
(5-401 4 way coax switch ---- 62.00 
CN-520 HF SHR/Power meter --- 57.00 
CN-620B HF/VHF SWR/Power ---- 107.00 
CN-720B HFAVHF SWR/Power ---- 150.00 

Mini-Products 
HO-1 Mini-Guad 6,10,15,20 m - 127.9 

Cushcraft 
A4 4 element triband beam -- 224.50 
A3 3 element triband beam -- 172.50 
R3_ Gain triband vertical --- 224.56 
AV5 5 band trap vertical ---- 88.50 
AV4 4 band trap vertical --—- 81.50 
214B,FB 14 element 2m beam -- 68.00 
Al47-11 11 element 2m beam -- 37.50 

Rotors 
T2X "Tailtwister" 20 sq ft -- 244.00 
HAM-IV) 15/7.5 sq ft -------- 195.00 
CO-4511 8.5/5 sq tt -------- 102.75 
HD-73 Dual speed 10.7 sq ft - 989.00 
U-100 Approx, 3 sq ft ------- 42.00 

MF J 
MFJ-900 200 W Versa Tuner --- 41.95 
MFJ-941C 300 W Versa Tuner -- 77.55 
MFJ-949B8 300 W Versa Tuner -- 117.55 

_ Coax. 
RG-213/u Milspec 954 shield - .28/¢t 
R6-8/u 954 shield ----------- .24/ft 
RG-8/X “Mini-8" 954 shield —- .12/ft 

ORDERS ONLY: 800-336-8473 
ALL others calls 703-569-1200 

NO COD - We ship UPS 
Allow two weeks for delivery 
Shipping cost NOT included 

We reserve the right to limit 
quanities - We accept VISA & MC 
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COLORFUL QSL's: Including Day-Glows and Woodgrains. 
Samples 50¢ (refundable with order). Specialty Printing, Dept. 
C, Box 361, Duquesne, PA 15110. 

EMBROIDERED EMBLEMS, your design, low minimum. Em- 
blems, Dept. 10, Littleton, NH 03561, phone 1-603-444-3423. 

SEND SASE for parts and equipment lists. P.O. #7057, Nor- 
folk, VA 23509. 

3CX/4CX POWER TUBES and microwave tubes wanted. P.O. 
Box 4755, Mesa, AZ 85201. 

WANTED: WESTERX or WESTERN ELECTRIC tubes, micro- 
phones, mixers, amps, tweeters, drivers, speakers, horns, 
others. Tel: 213/576-2642, David Yo, P.O. Box 832, Monterey 
Park, CA 91754. 

QSL SAMPLES 25¢. Samcards, 48 Monte Carlo Dr., Pitts- 
burgh, PA 15239. 

QSLs & RUBBER STAMPS—Top Quality! Card Samples and 
Stamp Information 50¢. Ebbert Graphics D-2, Box 70, Wester- 
ville, OH 43081. 

SCHEMATICS: Old radios, phonographs, tape recorders, am- 
plifiers and TV's. For prices, send brand name, model No., 
SASE. Scaramella, P.O. Box 1, Woonsocket, RI 02895-0001. 

YOU'RE CORDIALLY INVITED to join the Senior Citizens Am- 
ateur Radio Society, an informative, constructive, and benefi- 
cial organization. Send $1 and SASE for Newsletter and par- 
ticulars to: SCARS, 449 Old 76 Road, Brooktondale, NY 
14817. 

NEW KID on block: For QSL free samples write Kings Grove 
Press, Box 9, Ellerslie, MD 21529. Also custom printing—in- 
structions included. Stamp appreciated. 

ATLAS RADIO REPAIR SERVICE: Specializing in the 180, 210, 
and 215. Ninety Day Written Guarantee—Parts and Labor. 
A.R.R.S., 1320 Grand, San Marcos, CA 92069. Phone (619) 
744-0720. 

HALLICRAFTERS Service Manuals, Amateur and SWL. Write 
for prices. Specify model numbers desired. Ardco Electron- 
ics, P.O. Box 95, Dept. C, Berwyn, IL 60402. 

QSL ECONOMY: 1000 for $13. S.A.S.E. for samples. W4TG, 
Drawer F, Gray, GA 31032. 

QUADS, * dB QUADS * 2, 3 & 4 elements, complete kits, 
fiberglass spreaders, components, wire. 3 first class stamps 
for complete brochure. db + Enterprises, Box 24, Pine Valley, 
NY 14872. 

HELP! English amateur library needs back issues of CQ 
magazine, no matter how old but in fair condition. Willing to 
pay freight. G3YMM, 9 Cloister Road, North Acton, London 
WS England. 

TRASH 80 DISCOUNTS: ***DMP 100 Printer—$314 ***DC 
Modem |—$129 ***Color Graphic Printer—$199 ***Full RS 
90 Day Warranty ***No Shipping Charges ** *Spectrum Pro- 
jects, 93-15 86th Drive, Woodhaven, NY 11421 ***Voice 
212-441-2807 *** BBS#1 212-441-3755 *** BBS#2 212- 
441-3766. 

VIC-20 PROGRAMS: Send SASE to: 17589 Birch, Romulus, MI 
48174. 

RTTY FOR SALE: 28KSR, 28 keyboard typing reperforator, 28 
self-contained TD, 34ASR, 33 KSR, 35KSR, Model 15, Model 
19, Devetron MPC-1000R, as NEW, ST-5 demodulator, 
3-speed 28RO compact printer, 28 underdome typing reper- 
forator for 28ASR, RTTY video display, 19” video monitor-TV, 
MORE! Send SASE for list and prices. Lawrence R. Pfleger, 
KOWJB, 2600 S. 14th Street, St. Cloud, MN 56301. Phone 
(612) 255-9794. 

WANTED: Early Hallicrafter ‘‘Skyriders'’’ and ‘'Super 
Skyriders”' with ‘'Silver’’ panels. Also ‘‘Skyrider Commercial” 
early transmitters such as HT-1, HT-3, HT-19, and other 
Hallicrafter gear, parts, accessories, manuals. Chuck 
Dachis, WD5EOG, The Hallicrafter Collector, 4500 Russell 
Drive, Austin, TX 78745. 

TRS-80C COLOR COMPUTER PROGRAMS and Hardware to 
send and receive Morse Code or RTTY, parallel I/O card, 
EPFROM Programmer. Frank Lyman, P.O. Box 3091, Nashua, 
NH 03061. 

STAMP COLLECTOR desires contact with radio operators 
with accumulation of overseas mail. All inquiries will be 
answered. Contact Mr. J.D. Williams, 1207 Murl St., New 
Orleans, LA 70114. 

QSL CARDS. State QSL Cards. A different design for each of 
the 50 States: Beautifully designed. Top quality printing. Free 
catalog and samples. Mail Order Express, Box 703-C, Lex- 
ington, NC 27293. 

FOREIGN QSL CARD HANGERS: 12-18 pocket plastic 
holders, size 4% x 6, $9.95. Envelopes with Call, Name, QTH, 
100-$6.95. RCO PRODUCTS, Box 7333, Kansas City, MO 
64116. 

IBM-PC SOFTWARE. Logging/Duping. 5BDXCC Data Base. 
Free Brochure. MICRO ELECTRONIC SYSTEMS, 19 Annette 
Park Drive, Bozeman, MT 59715, phone (406) 586-2582. 

WANTED: Kenwood VFO 820, must be mint. Will pay top 
dollar. John Kemp, WD4NBX, 113-A Yorkside Place, Hender- 
sonville, TN 37075, phone (615) 824-2233. 



TIME-DUAL TONE DECODER $15 
The LUM2RK decoder kit converts your receWer into a 
special receiver or control. When a user-selected time- 
tone combination is received, the output provides a relay 
control for activating speakers or other devices. 

INPUT: Audio from transcelver, scanner, etc. 
OUTPUT: SPST (N.O.) relay. 

FEATURES: Single or dual tones adjustable over the T/T 
range ° Adjustable time delay © Relay output ¢ Manual or 
auto reset © Single tone ON latching with different single 
tone reset OFF © Operates on 12VDC e Interfacing of 
multiple boards for multi-digit sequential activation 
and reset. 

APPLICATIONS: Call-up system e Repeater or commer- 
clal controls © Etc. limited only to your Imagination e 
Write for Information on the LUM2RK for your appll- 
cation. 

LJM2RK decoder kit includes all component, relay, and 
P.C. Board. ... $15 plus $1.50 shipping. 

LJM2RC enclosure kit Includes molded case, speaker, 
Input cable. . . .$5 plus $1.50 shipping. 

24 HR.-DATE LCD CLOCK $15 

actual size 

INCLUDES FREE LIFETIME BATTERY REPLACEMENT 
LCD-24 Clock. . . .$15 plus $1.50 Shipping. 

THE METHENY CORPORATION 
204 Sunrise Drive, Madison, IN 47250 
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WANTED: Copy No. 22 (1957/58) DX Bulletin of Ohio Valley 
DX Assn. (Editor Don Chesser, W4KVX). Pse airmail info to 
ZL2GX, 152 Lytton Road, Gisborne, NEW ZEALAND. 

* THRUST BEARINGS: Plans changed, no longer can use. 
2%,"and 1%" available. $45 and $40 ppd. Nick G. Lash, 458 
W. 900 S., Hebron, IN 46341. 

ELECTRONIC, TECHNICAL, miscellaneous, used books for 
sale. Send large SASE for list A-83. Joseph Holstein, N8EA, 
1515 Sashabaw, Ortonville, MI 48462. 

SAVE MONEY on Rubber Stamps. Catalog plus discount 
coupon, send 25¢. Hastings, Box 1951-C, Pine Bluff, AR 
71613. 

FOR SALE COLLINS S LINE: 75S3B Receiver, round symbol, 
solid state tubestors, 300, 500 cycle CW filters. 3283 
Transmitter, round symbol, solid state VFO. 312B4 Station 
Control & Phone Patch-Wing. 516S2 AC Power Supply, round 
symbol. Magnum 6 Speech Processor for 32S3. Just aligned 
by Collins Tech. Will ship prepaid UPS. Cashiers check. THIS 

IS TOP MERCHANDISE! Call 715-983-5706 nights. 

SELL: Drake, Heath, Robot, Swan, MFu, more. Reasonable. 
S.A.S.E. for list. Joe Bedlovies, 241 Dover St., Bridgeport, CT 
06610. 

APPLE USERS: Would you like to Receive and Transmit SSTV 
pictures made using your Apple and Video Camera in B/W or 
COLOR? How about a hard copy print-out in Color or B/W for 
that very special QSL card? Or would you just like to put the 
Pictures you have made on T-Shirts and maybe start your own 
Business? Well, then send SASE (business size) 37¢ postage 
to N7AON, 677 N. 800 E., Layton, UT 84041. Listen for me on 
14.230. 73, Tom. 

WANTED: RCA model 44 or 77 microphone, Vibroplex Blue 
Racer. John White, 55 Walden, Burnsville, MN 55337. 

QSL's: Top Quality Printing. Colors, woodgrain, glossy, etc. 
Send stamp for sample. Tom Sawyer Printing, 1676 Broad- 
way, Bethlehem, PA 18015. 

WILL TRADE OR SELL outright one Yaesu CPU-2500R with 
keyboard microphone in original carton with all data, and 2 
mobile brackets, 2 wire base stands, and one 2 meter Ringo 
antenna; tuned, in good working order for present market 
value or one general-coverage receiver with WWV and VFO of 
similar value and condition. Please call or write: Ron Rondyke, 
KA1IGH, 405 Main Street, B-I, A-104, Bridgeport, CT 06604. 
Phone 203-335-1489. 

OUTGOING DX QSL SERVICE. No membership fee. 
$.08/card. SASE for complete details. Bob Gaudio, WO8AWS, 
1613 Merrill St., Kalamazoo, MI 49008. 

CERTIFICATE for proven contacts with all ten American dis- 
tricts. SASE to W6LS, 2814 Empire, Burbank, CA 91504, 
brings data sheet. 

FOR SALE: Johnson Viking || and matching VFO, with manual, 
local pickup only. Wards Model 775 AM CB mobile 
transceiver; Penneys Model 6237 base station AM CB 
transceiver; both include manual and microphone and are in 
good condition. Ship CB rigs UPS. Karl Thurber, W8FX, 317 
Poplar Drive, Millbrook, AL 36054. 

FOR SALE: CQ/Ham Radio/QST/73 magazines @35¢ (thru 
1975) and 50¢ (1976-up) each, including shipping. W6LS, 
2814 Empire, Burbank, CA 91504. 

SELL-TRADE: 2 QRP one transistor 80-40 CW xmitters, $15 
each. CQ built |.D. timer $10. Muffin box fan $8. 555 IC timer 
checker $5. Il German old electronic tubes $20. Include 
postage. Stan, W8QKU, 2748 Meade, Detroit, MI 48212. 

ANTIQUE TUBE SALE: To liquidate estate of Lester Green. 
Many rare tubes, including two new spherical Deforest Au- 
dions, rare ANAAKA tubular audion (new), WD11's, VT1’s, 
VT2’s, etc. Entire lot to be sold to highest bidder; will not 
separate. Send s.a.s.e. for list and details to: Lew McCoy, 200 
Idaho St., Silver City, NM 88061. 

PLEREADER ovis: ee 
= ee poe cms, wes 

Yes, now you can take it 

FREE! FREE! FREE! FREE! FREE! 

EE! FREE! FREE! FREE! FREE 

with you! The new HAL 
CWR-6850 Telereader is the smallest RTTY and CW 
terminal available, complete with CRT display screen. 
Stay active with your RTTY and CW friends even 
while traveling. Some of the outstanding features of 
the CWR-6850 are: 

© Send and receive ASCII, 
©RTTY and Morse demodulators are built-in 

@RTTY speeds of 45, 50, 57, 74, 110, and 300 baud 

® High or Low RTTY tones 
© Send and receive CW at 

Baudot, and Morse code 

3 to 40 wpm 
© Built-in 5 inch green CRT display 
© Four page video screen display 
© Six programmable HERE IS messages 
© Pretype up to 15 lines of text 
® External keyboard included 
© Runs on +12 VDC @ 1.7 Amperes 
© Small size (12.75”" x 5” x 11.5”) 

Write or call for more details. See the CWR-6850 at 

your favorite HAL dealer. 

HAL COMM 

BOX 365 
URBANA, ILLINOIS 61801 

UNICATIONS CORP. 

217-367-7373 
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The New Standard... 

the ultimate LAMBIC 

PADDLE 
Modern CW technology at its 
best! Carefully engineered to 
make optimum use of today’s 
keyers, the Bencher lambic 
Paddle is a symphony of 
modern materials, design 
and workmanship. This is the 
paddle that provides the per- 

fect interface between the CW operator and 
his rig. Smooth, instantly responsive_and 
fully adjustable to suit your own touch. From 
the gold plated solid silver contacts to the 

heavy leaded steel base, it truly is the ultimate. 

At selected dealers or add $2.00 handling. 

Standard $42.95 Chrome $52.95 Gold Plated $150.00 

RIBEMCHER INC. 
333 W. Lake St., Chicago, IL 60606 CIRCLE 26 ON CARD 

Call: 216-828-2071 
Model 4381 PARAMOUN?, 

COMMUNICATIONS/ 
ELECTRONICS 

a 

For Immediate Delivery Of were 

Quality Instruments For RF Power Measurement 

Or Write To: 

PARAMOUNT COMMUNICATIONS/ELECTRONICS 
P.O. Box 506, Burnett Avenue @ Dalton, Ohio 44618 

CIRCLE 19 ON READER SERVICE CARD 

Model 43 

MFJ-494 
Keyboard 

KANTRONICS 
Mini-Terminal 

For your 
SUPER Special Price 

ICOM 1¢-740 Dan C. Britt, K4URK 4.890.941.202 

Britt’s 2-Way Radio Fales & Service 
2508 Atlanta St., Smyrna, GA 30080 

Belmont Hills Shopping Center (404) 432-800 
CIRCLE 56 ON READER SERVICE CARD 
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“CQ CONTEST”: A 100 + page operating booklet for all major 

contests with official rules, logs, entry forms, etc. $8.00 US 

postage paid from VE3GCO. 

“FREE SHIPPING” To 48 States: Icom-R70 $684.95, Yaesu 

FRG-7700 $449.95; Kenwood R-1000 $419.95, R-600 

$349.95; Sony-2001 $214.95; Panasonic RF-3100 $267.95; 
Bearcat-100 $288.49; Regency-810 $259.95; JIL SX-200 

$349.95. Cordless Phones, Frequency Directories, Radar 

Detectors, much more. Same Day Shipping w/money order. 

Stamp brings Picture Catalog. GALAXY ELECTRONICS, Box 

1202, Akron, Ohio 44309 (216-376-2402). 

REPLACE RUSTED ANTENNA BOLTS with stainless steel. 
Small quantities, free catalog. Elwick, Dept. 475, 230 Woods 
Lane, Somerdale, NJ 08083. 

WANTED TO BUY HEATHKIT Model AR-15 AM-FM radio 
receiver. Write, state price, William Ziewacz, 101 Lancer 
Court, Johnstown, Pennsylvania 15906. Telephone 
814-539-5689. 

COMMODORE 64/VIC-20 SOFTWARE: CW Morse $19.95, 
Ham Antennas $5.95, Morse Trainer $7.95 plus $2.00 ship- 
ping. MUCH MORE! FREE catalog from RAK Electronics, Box 
1585, Orange Park, Florida 32067-1585. Specify computer! 

VINTAGE RADIO AND TUBES: Several console and table 
radios from 1920s to 1950s. Some restored, restorable, and 
parts source. Tubes such as 45, 24A, 78 available. Send self- 
addressed, stamped envelope to Tom Wright, 4933 Yakima, 
Pocatello, ID 83204. 

HO$$ Thoroughbred Handicapping Tutorial Learn computer 
techniques. Five systems, 200 + page handbook, Apple Il+, 
DOS 3.3, $89 incl. tax. TOUT Co., Gordon, Pomona, CA 91766. 

WANTED: Military Surplus Radios. We need Collins 618T, 
ARC-94, ARC-102, MRC-95, HF-105, VC-102, RT- 
804A/APN-171, RT-712/ARC-105, ARC-114, ARC-115, RT- 
823/ARC-131, or FM-622, RT-857/ARC-134, or Wilcox 807A, 
RT-859/APX-72, 313V-1 Control, Antenna Couplers 490T, CU- 
1658A, CU-1669A, 490B-1, 690D-1. Top dollar paid or trade 
for new amateur gear. Write or phone Bill Slep 704-524-7519, 
Slep Electronics Company, Hwy. 441, Otto, NC 28763. 

HELP VP8PO get back on the air! Send contributions to 
“Falkland Fund’’ c/o John Harvey, W8HTM, 1504 Woodridge, 
Johnson City, TN 37601. Phone (615) 929-2925. (See July 
1982 CQ.) 

INCOME TAX WITH VIC-20: Let your VIC-20 computer help 
you with your taxes. The tax forms can be fun! TAPE #1 Form 
1040 VIC-20 (3K). TAPE #2 Form 1040 VIC-20 (16K) with 
Printer. TAPE #3 Schedule A&B VIC-20 (16K) with Printer. 
Send $12.95 for each tape to: Jerry Daugherty, 3003 Ashview 
Terrace, Louisville,KY 40217. 

ANTENNAS: Write and save. Get our quote on Cushcraft and 
Hy-Gain. Towers, antennas, rotors, and packages. RF Enter- 
prises, Route 7, St. Cloud, MN 56301. 

THE 14TH ANNUAL B*A*S*H* will be held on the Friday 
night of the Dayton Hamvention, April 29, 1983, at the Con- 
vention Center, Main and Fifth Streets. Parking in adjacent Ci- 
ty Garage. Admission is free to all. Sandwiches, snacks, and 
C.O.D. Bar available. Live entertainment for a super social 
evening. Don't miss it. Two exciting top awards, and many, 
many others. For further information, contact the Miami 
Valley FM Association, P.O. Box 263, Dayton, Ohio 45401. 

QSL CARDS. Plastic-coated QSL cards. Design your own or 
choose from catalog. Excellent quality. Low prices. Free 
catalog and samples. Mail Order Express, Box 703-C, Lex- 
ington, NC 27293. 

“SODUPS” THE ULTIMATE DUPE SHEET! A computerized 
dupe sheet for an Apple II Plus. Send SASE to RCIS Inc., 
2701-C W. 15th Street, Suite 228, Plano, Texas 75075. 

COMPUTER OWNERS: AT LAST! CWI/RTTY send/receive 
software by RAK Electronics for VIC 20. CW send/receive for 
Atari 400/800, Commodore 64, PET 2000/4000. Complete 
with schematic for simple homebrew interfaces, instructions 
and I/O connector. Will work with popular commercial inter- 
faces, also. CW $19.95, RTTY (VIC 20) $24.95, both $39.95. 
Check, Visa/MC, C.0.D. SASE for information on these and 
many other cassette programs for games, education, home, 
ham radio! AMATEUR ACCESSORIES, 6 Harvest Ct., RD 7, 
Dept. C., Flemington, NJ 08822, phone (201) 782-1551 best 
after 6 p.m. EST. 

CRIME IS NOW OUR NUMBER ONE GROWTH INDUSTRY. 
SAD, BUT TRUE. Our breakin rate in the United States per 
capita is one hundred times greater than in Japan. Thousands 
of violent crimes each year as a result of a desperate intruder 
finding the home occupied when he breaks in. Ugly crimes 
often including murder. THINK ABOUT IT. THIS IS A VERY 
SERIOUS MATTER. THIS CAN BE CONSIDERED A MAYDAY 
CALL. Protect your loved ones and perhaps install systems for 
others. Your electronic knowledge means so much to the 
safety and welfare of everyone. Order ‘INTRODUCTION TO 
SECURITY ALARM BUSINESS." Packed with information. 
$7.95 postpaid. Licensed RADIO AMATEUR PRICE $5.95 
postpaid if you submit call letters, bands worked, and Phone 
OR CW. Master Card-Visa welcomed. PLEASE DO NOT PUT 
THIS OFF. THIS COULD EVEN SAVE THE LIFE OF SOMEONE 
NEAR AND DEAR TO YOU. THE STREETS ARE FULL OF 
DESPERATE PEOPLE. SECURITY ELECTRONICS INTERNA- 
TIONAL, P.O. BOX 1456, GRAND RAPIDS, MICHIGAN 49501. 
Phone 616-455-2339 anytime. 

Say You Saw It In CQ 



WILSON ANTENNAS ARE BACK... 

AND [S THE MANUFACTURER 

SY33 
3 Element 

10, 15, 20 Meters M68 
At last the Big 6 Meter 
Yagi is back—8 
Elements on a 36/10” 
Boom... Proven 
Design and Light 
Weight (34 Ibs.) make a 
Superior 6 Meter Beam. 
Handles a full 2 KW 
PEP. Gamma fed for 

AMATEUR NET Simplicity at 50-54 MHz. 
$282.00 

Band MHz: 14-21-28 Longest element: 27'4" 

Maximum power input: legal limit Turning radius: 159% 

Gain (dbd): up to 8 dB Maximum mast diameter. 20:0 

VSWR at resonance: ese] Surface area: 5.7 sq.ft. 

Impedence: 50 ohms Wind loading at 80 mph: 114 Ibs. 

F/B ratio: up to 20 dB Assembled weight (approx.): 37 Ibs, 

Boom (O.D. x length): 2x 14’4” Shipping weight (approx.): 42 Ibs. 

No. elements: 3 Direct 52 ohm feed, no balun required 

Maximum wind survival: 100 mph 

SY36 AMATEUR NET 
6 Element $387.00 $190.00 

10, 15,20 Meters] _, 
A o M68 

Foi Ue 6 Meter Monobander 
Sa SS ; 

ZA O* ‘SS i oe SPECIFICATIONS: 
SF De SAK Frequency Coverage 50-54 MHz 

mo Dees Ze Gain 13.5 dB 
a BRON UA Be A Front To Back Ratio 26 dB 

D ee a ay Front To Side Ratio 30 dB 
La “liao A Matching Method Gamma 

So Pe a ss ae No. Elements 8 
LO fi Boom 2” To 1%" O.D. x 3610” 

oe A Longest Element 9'8” 
-Turning Radius 19/0” 
Wind Surface Area 2.4 Sq. Ft. 
Wind Load At 80 MPH 48 Lbs. 

Assembled Weight (Approx.) 34 Lbs. 
Shipping Weight (Approx.) 39 Lbs. 

Maximum power input legal limit 

Gain (dBd) 
resonance......... 1. g Urfaceianeates i whole ce ee ee eaiernte 8.6 a, ft. 

inneanne 50 of Wind loading at 80 mph bee VISIT OUR BOOTH AT DAYTON Impedance 
up to 20 dB Assembled weight (approx.) ....... 53 Ibs. 

Boom (0O.D. x length) 2” x 24' 2%" Shipping weight (approx.)......... 62 Ibs. 
6 No. elements Maximum wind survival 100 mph CALL US FOR THE 

DEALER CLOSEST TO YOU 

Maco Manufacturing Co. 4091 Viscount, Memphis, Tennessee 38118 

Division of Majestic Communications, Inc. BONO Te4 
CIRCLE 36 ON READER SERVICE CARD 
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IC-45A 440 mobile............ 
KENWOOD TS-430S .. 895.00 list - Call 
TS-930S W/AT .... "1799.00 list - Call 
BIS =A BOS Ea hte aes tua eae evennee 599.00 
TiS = 5 30S Eve escesexstetireenactois fess 599.00 

YAESU 
FT-ONE + accessories ...... 2300.00 

FMisTO2) edd ho Bey. aoe a otecderete 995.00 
DOWKEY Ant. Coax Relay........ 99.95 
BIRD meters and elements ...... Stock 

DIELECTRIC, SHERWOOD, 
CURTIS cet ait econ 10% off list 

ROCKWELL KWM_ 380 
accessories ............. 10% off list 

BELDEN RG8x (9258) ........... 19¢/ft. 
RG8u (8214) foam coax ....... 39¢/ft. 
RG213u milspec (8267)........ 46¢/ft. 
8235 300 ohm/kw twinlead ....20¢/ft. 
9405 heavy rotor cable........ 45¢/ft. 
8448 rotor cable.............. 27¢/ft. 

AMPHENOL 831SP (PL259) 
silverplatesic. 2:2. 2. tate soe ate ee 1.00 

AEA MM2 - Morsematic......... 149.00 
CK2 - Contester .............. 119.00 
MBARO - Reader............. 269.00 

BUTTERNUT HF6V ............. 125.00 
SANTEC ST144uP .............. 279.00 
ST4A Oy Pract cade sa casiee renee 309.00 

DRAKE TR7A + new RV75..... 1700.00 
BRAG es Sees, Bee 1400.00 
MURS este secesee te cesiasshenecay ote eines 699.00 

HUSTLER 5BTV heavy duty...... 125.00 
HAL ST6000 
demodulator/keyer/scope..... 649.00 

ST5000 demodulator .......... 225.00 
NYE NEW MB4 tuner w/balun . 

TRIEX W51 self-support 
towen(EOBIGA) iain. netics cee 799.00 

TRIPLETT new 50 analog VOM ...55.00 

ROBOT 800H Super Terminal 
(IMIG MtOme) re, tenderer 447.00 

KANTRONICS Interface ......... 169.99 
Software in stock 

ARRL, TAB, SAMS, RSGB, Callbook, 

. 345.00 

Rider, Gilfer publications ...... Stock 
Antique tubes 3.230256 05200 5.4u0 Call 

say agi ASticnahysnstn care 179.00 
Mena sins seas esee a diene 229.00 

We will be nappy to open ana cneck out 

any equipment you purchase .. . just ask! 

Electronics Supply 

$829.00 List 
$665.00 Madison Price 

Great Filter Options 

9 Band Coverage 
200 Watts PEP Input 
Electronic Lock 
One Memory Per Band 
Dual VFO's 

IC 45H 

440 Mobile Rig 

Madison adison’ $349.00 \ 

New 

@KENWOOD ~ TS430S 

Call Now! 

In Stock - Call for Quote 

We stock what we advertise, and much more. 

TOLL FREE - ORDERS ONLY 

1-800-231-3057 

*Call for Quotes 

1508 McKinney, Houston, Texas 77010 

All prices F.O.B. Houston except where indicated. Prices subject to 

change without notice. All items guaranteed. 
Some items subject to prior sale. 

Texas residents add sales tax. 

Please include sufficient postage, balance collect. 

713-658-0268 

CIRCLE 16 ON READER SERVICE CARD 

Advertiser’s Index 

AEA/Adyv. Elec. Applications 
AGL Electronics 

All Electronics 
Alliance Mfg. Co. 
Amateur Radio Center, Inc. 
Amp Supply 

Appliance & Equipment. 
Atlantic Surplus 
Barker & Williamson.... 
Barry Electronics 
Bash Educational Services. 

Butternut Electronics... 
CQ Book Shop 
CW Electronics 
Caddell Coil Co. 
CeCo Communications Inc. 
Comm Center 
Comm Soft 
Communications Electronics S| 
Computer Trader 
Conley Radio Supply 
Consumer Wire & Cable Co. 
Current Development 
Cushcraft Corp 
Dayton Hamvention 
Direct Video Sales 
Discount Ham Radio. . 
EGE, Inc.... 
ENCOM\M, In 
Encon, Inc.. 
Engineering Consulting. 
Fair Radio Sales 
Flesher Corp..... 
Fox Tango Corp 
G & K Amateur Supply 
Galaxy Electronics 
Gem Quad Products, Ltd. 
Goldsmith Scientific 
Grand Systems.... 
H & RCommunica' 

Ham Radio Outlet 
Ham Shack 
Heath Co... 
Henry Radio 
Hustler, Inc..... 
ICOM America, Ini 
IX Equipment 
Jasco International Inc. 

LaCue Communications. 
Larsen Electronics, Inc 
Lewis Construction 
Long's Electronics 
Lunar Electronics. 
MFJ Enterprises. . 

Madison Electronics 
Mail Order Express 
Martin Engineering 
Metheny Corp..... 
Microlog Corp..... 
Microwave Filters. 

Mosley Electronics 
Multigraphics ... 

Nemal Electron 
PC Electronics. . 
Palomar Engineers os 
Paramount Communications 
Peterson Electronics 
QSL’s by W7MPY 
RF Products 
Radio Amateur Callbook, Inc.. 
Radio World. . 

Rolin Distributors. 

S-F Amateur Radio Service 
Semiconductor Surplus 
Simple Simon Elec. Kits 
Sintec Co. 

Telex/HyGain. 
Telrex Labs... 
Tem Microwave... 

Transleteronic, Inc... 
Tuned Antenna Co... 

Universal Electronics... 
VoCom Products. 

23, 41, 47, 63, 69, 81 
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MEET THE NEW YAESU FT-102 

ALL. MOOE iyamSsuU Ht 
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The FT-102 is factory equipped for operation on all present and proposed Amateur HF 
bands. An extra AUX band position is available for special applications. Equipped for 
SSB, CW, and AM (RX), the FT-102 may be activated on FM and AM (TX) via the 
optional AM/FM-102 Module. 

The all-new receiver front end utilizes a low-distortion RF preamplifier that may be by- 
passed via a front panel switch when not needed. Maximum receiver performance is 
yours with this impressive lineup of standard features: IF Notch Filter, Audio Peak 
Filter, Variable IF Bandwidth Control, IF Shift, Variable Pulse Width Noise Blanker, 
Independent SSB and CW Audio Channels with Optimized Audio Bandwidth, and 
Front Panel Audio Tone Control. Wide/Narrow filter selection is independent of the 
Mode switch. 

The celebrated transmitter section is powered by three 6146B final tubes, for more 
consistent power output and very low distortion. An RF Speech Processor, Mic Amp 
Audio Tone Control, VOX, and an IF Monitor round out the transmitter lineup. 

Futuristic panel design and careful human engineering are the hallmarks of the 
FT-102. Convenient pop-out controls below the meters may be retracted when not in 
use, thus avoiding inadvertant mistuning. Abundant relay contacts, rear panel phono 
jacks for PTT, microphone/patch input, and other essential interface connections 
make the FT-102 extremely simple to incorporate into your station. 

SPECIFICATIONS 

TRANSMITTER 

Power Input: (1.8-25 MHz) (28-29.9 MHz) 
SSB, CW 240W DC 160W DC 
AM 80W DC 80W DC 
FM 160W DC 

RECEIVER 
Image Rejection: 

Better than 70dB from 1.8-21.5 MHz 
Better than 50dB from 24.5-29.9 MHz 

IF rejection: 
Better than 70 dB 

Selectivity (—6 dB/ —60 dB): 
SSB, CW, AM; 2.7/4.8 kHz (with no 
optional filters) 
Width adjusts continuously from 2.7 kHz 
to 500 Hz (—6 dB) 

Spurious Radiation: Better than —40 dB 

CIRCLE 48 ON READER SERVICE CARD 

The SP-102 External Speaker/Audio Filter features a large, high- 
fidelity speaker with selectable low- and high-cut audio filters. 
The front panel A-B switch allows selection of two receiver 
inputs for maximum versatility. Also available is the SP-102P 
Speaker/Patch. 

See your Authorized Yaesu Dealer today for a hands-on 
demonstration of the rig that everybody’s talking about. It’s the 
FT-102, The Transceiver of Champions! 

Price And Specifications Subject To 1082 
Change Without Notice or Obligation 

VWAESU 

The FV-102DM Synthesized External VFO tunes in 10 Hz steps. 

Keyboard entry of frequencies, UP/DOWN scanning, and 12 
memories make the FV-102DM a “must” for serious DX or 
contest work. 

The FC-102 Antenna Coupler is capable of handling 1.2KW of 
transmitter power, with an in-line wattmeter, separate SWR 
meter, and A-B input/output selection expanding your station’s 
capability. The optional FAS-1-4R allows remote selection of up 
to four antennas via one coaxial cable connected to the FC-102. 

ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007 

Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 e (513) 874-3100 



IC-R70 
The Commercial Grade Communications Receiver that 
everyone has been asking for........ at a price you can afford! 

FAST. 
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GENERAL COVERAGE 
RECEPTION AT ITS BEST 

Listen to the world of HF with the 
R70, a 100KHz to 3OMHz commercial 
rade receiver designed by ICOM 
ncorporated, the leader in advanced 
receiver design. Built from knowledge 
gained by designing receivers for 
commercial, marine, and amateur use, 
the R70 surpasses other receivers on 
the market...even receivers costing 
more than twice as much. 

Utilizing ICOM’s DFM (Direct Feed 
Mixer), the R70 is a receiver which in 
normal usage is virtually immune to 
intermodulation distortion or cross 
modulation, yet still maintains superior 
sensitivity. Whether you are a SWL 
(short wave listener), Ham (amateur 
radio operator), maritime operator or 
commercial user, the R70 provides the 
features you need. 

DESIGN 
The R70 incorporates an UP 

conversion system, venga 3 direct 
feed mixer proven to be the best 
design for minimizing interference from 
strong adjacent signals. A preamp is 
provided for noe the weakest of 
signals readable. High grade filters in 

| OFFBmON 
FM 

HAM BaGEN 

conjunction with the built-in PBT (pass 
band tuning) system and notch filter, 
provide the ultimate in interference 
rejection. Selectable AGC 
(fast/slow/ off), noise blanker (wide or 
narrow), and tone control improve 
readability under the worst conditions. 
An AGC derived squelch, operative in 
all modes, adds to operating ease. 

Dual VFO's with three tuning 
rates provide quick QSY (frequency 
change), memory for an important 
station, or by ecvale9 the VFO's 
(A=B), a digital RIT. 13.6 VDC 
operation is provided as an option, 
4147 VAC is standard. 

HAM'ING 
The R70 is an ideal general 

coverage receiver to complement any 
ham shack. Use it with your existing 
tramsmitter or transceiver to provide 
dual receiver capability. 

The R70's built-in monitor system 
lets you listen to your own transmitted 
audio and a mute input automatically 
protects the R70's receiver from your 
signal. 

An option for FM allows listening 
to the 10 meter FM activity. 

As an additional plus to ICOM IC- 
720A owners, the R70 has an optional 

interface that will allow the R70 to 
control the transmit frequency of the 
720A for the ultimate in hamming 
versatility. 

SWL'ING 
For the short wave listener, the 

readout section of the R70 gives all the 
information for logging a station to be 
returned to at a later time.. Frequency, 
mode, VFO, signal strength are all 
displayed. A dial lock prevents 
accidental loss of a signal. 

A front mounted speaker 
provides 3 watts of crisp clear audio. 
A record jack allows easy attachment 
of a tape recorder. 

ICOM SYSTEM 
Like all ICOM HF products, the 

R70 fits into the ICOM system concept 
of accessories allowing you to use 
previously purchased accessories such 
as the HP4 headphone, SP3 external 
speaker, and AH1 auto bandswitching 
antenna. 

PRICE 
Check with your local ICOM 

dealer for pricing on the R70. You will 
be amazed. 

(2) ICOM! 
The World System 

ICOM America, Inc., 2112-1 16th Ave NE, Bellevue, WA 98004 (206)454-81 55/3331 Towerwood Drive, Suite 307, Dallas, X 75234 (214)620-2780. 
All stated specifications are approximate and subject ro change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 


