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“DX-traordinary”... 
superior dynamic range, 
auto. antenna tuner, 

QSK, dual NB, 2 VFO’s, 
general coverage receiver. 

A superlative, high-performance, 
all solid-state HF transceiver, 
that covers all Amateur HF 
bands, and incorporates a 150 
kHz to 30 MHz general coverage 
receiver having an excellent 
dynamic range. 
mea gang 
19-9509 

° 160-10 Meters, with 150 kHz-30 
MHz general coverage receiver. 
Covers all Amateur frequencies, 
plus WARC, on SSB, CW, FSK, 
and AM. UP conversion digital 
PLL circuit. 

° Excellent receiver dynamic 
range. Typical two-tone dynamic 
range, 100 dB (20 meters, 50-kHz 
spacing, 500 Hz CW bandwidth). 

> All solid-state 28 volt operated 
final amplifier. Lowest IM distor- 
tion. Power input 250 W on 

OF: 

Dyna-“mite”... 
miniaturized, 
5 memories, memory/ 
band scan. 
The TR-7730 is an incredibly 
compact, reasonably priced, 25 
watt, 2 meter FM mobile trans- 
ceiver, with five memories, 
memory scan, automatic band 
scan, plus other convenient 
operating features. It is avail- 
able with a 16-key autopatch 
UP/DOWN microphone, (MC-46), 
or with a basic UP/DOWN 
microphone. 

Dimensions: 5-3/4 W x 2H x 
7-3/4 D, inches. Weighs 3.3 Ibs. 
Extended frequency coverage, 
143.900-148.995 MHz, in 5 or 
10-kHz steps. 

POWER/ VOL 

SSB/CW/FSK, 80 W on AM. 
SWR/ Power meter. 

» Available with AT-930 automatic 
antenna tuner built-in, or as an 
option. Covers 80-10 meters, 
including WARC bands. 

CW full break-in. CMOS logic IC, 
plus reed relay. Switchable to 
semi break-in. 
Dual digital VFO’s, 10-Hz steps, 
includes band information. 
Eight memory channels. Stores 
frequency and band data. 
Internal battery memory back- 
up, est. 1 yr. life. (Battery not 
Kenwood supplied.) 
Dual mode noise blanker. NB-1, 
with threshold control, for 
“pulse” noise. NB-2 for 
“woodpecker? 

25 watts RF output power, with 
HI/LOW power switch. 
Five memories. Simplex or 
repeater operation, with trans- 
mit offset switch. The 5th 
memory stores receive and 
transmit frequencies indepen- 
dently, for non-standard splits. 
Memory back-up terminal on 
rear panel. 
Memory scan, plus automatic 
band scan. Locks on busy 
channel, resumes when signals 
disappear, or when scan 
switch is pressed. Scan HOLD 

SQUELCH 
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SSB IF slope tuning, allows 
independent adjustment of the 
low and/or high frequency 
slopes of the IF passband. 

CW VBT and pitch control. VBT 
tunes out interfering signals. CW 
pitch control shifts IF pass-band 
and beat frequency. “Narrow- 
Wide” filter switch. 

Tuneable, peak-type audio 
filter for CW. 

AC power supply built-in. 

Fluorescent tube digital display. 
with digitalized sub-scale, in 
20-kHz steps. 

» RF speech processor. 

One year limited warranty. 

or PTT switch on microphone 
cancels scan. 
UP/DOWN manual scan on 
microphone, either version. 
Four digit LED frequency 
display. 
S/RF bar meter. LED indicators 
for BUSY, ON-AIR, REPEATER 
operation. 
Tone switch for internal tone 
encoder (not Kenwood supplied). 
Offset switch +600 kHz, or 
simplex. Fifth memory for non- 
standard offset. 

Optional Accessories: 
e MC-46 16-key autopatch UP/ 
DOWN microphone. 

e SP-40 Compact mobile speaker. 
¢ KPS-7 Fixed station 
power supply. 

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

MEMORY CH 
2-48 Bee 4, 

SSB monitor circuit. 

Optional Accessories: 

¢ AT-930 Auto. antenna tuner. 

e SP-930 External speaker with 
selectable audio filters. 

e YG-455C-1 (500 Hz) or 
YG-455CN-1 (250 Hz) plug-in 
CW filters for 455 kHz IF. 

e YK-88C-1 (500 Hz) CW plug-in 
filter for 8.83 MHz IF. 

e YK-88A-1 (6 kHz) AM plug-in 
filter for 8.83 MHz IF. 

¢ SO-1 commercial grade TCXO. 
¢ MC-60A deluxe desk micro- 
phone, 8-pin, with pre-amplifier, 
UP/DOWN switches. 

Synthesized 70-cm FM 
mobile rig 

Covers 440-450 MHz, in 
25-kHz steps, with two VFOs. 
Transmit offset switch for 
+5 MHz. Non-standard 
offset uses fifth memory. 

>» HI/LOW power switch se- 
lects 10 or 1 watt RF output. 
Similar to TR-7730 in other 
features, including five 
memories, memory scan, 
automatic band scan, UP/ 
DOWN manual scan, four 
digit display, S/RF bar 
meter, LED indicators, tone 
switch, and same optional 
accessories. 
Basic UP/DOWN micro- 
phone supplied with unit. 



Now hear this”...digital display, 
asy tuning 
he R-600 is an affordably priced, high 
erformance general coverage communica- 
ons receiver covering 150 kHz to 30 MHz in 
0 bands. Use of PLL synthesized circuitry 
rovides maximum ease of operation. 
Sn GT URES: 

150 kHz 0 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. 

Moose R-GOO 

»| The R-1000 high performance communica- 

Communications type noise blanker elimi- 
nates “pulse-type” noise. 
RF Attenuator allows 20 dB attenuation of 
strong signals. 
Tone control. e Front mounted speaker. 

> “S” meter, with 1 to 5 SINPO “S” scale, plus 
standard scale. 
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 
cable kit. 

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

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

e HS-6, HS-5, HS-4 Headphones. 
¢ HC-10 Digital World Clock. 
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arrow-wide filter switch 

IF shift tunes out interfering 

Narrow/wide filter selector 
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BE TRANSCEIVER 

RIT/XIT front panel control 
allows independent fine-tuning 
of receive or transmit 

High performance, easy tuning, 
digital display 

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. 
>» 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. 
Three IF filters for optimum AM, SSB, CW. 
Effective noise blanker. ¢ Tone control. 
Built-in 4-inch speaker. ¢ Dimmer switch. 
Wire and coax antenna terminals. 
Voltage selector for 100, 120, 220, and 240 
VAC. Operates on 13.8 VDC with optional 
DCK-] kit. 

The TS-660 “QUAD BANDER” 
covers 6, 10, 12, 15 meters. 

FM, SSB (USB), CW, and AM 
Dual digital VFO’s 
Digital display 
IF shift built-in 
5 memories with memory scan 
UP/DOWN microphone 

he TS-530S SSB/CW 
‘ansceiver covers 160-10 meters 
sing the latest, most advanced 
ircuit technology, yet at an 
ffordable price. 

160-10 meters, LSB, USB, CW, all 
amateur frequencies, including 
new 10, 18, and 24 MHz bands. 
Receives WWV on 10 MHz. 
Built-in digital display (six digits, 
fluorescent tubes), with 
analog dial. 

switch for CW and/or SSB. 
Built-in speech processor, for 
increased talk power. 
Wide receiver dynamic range, 
with greater immunity to 
overload. 
Two 6146B’s in final, allows 
220W PEP/180 W DC input 
on all bands. 
Advanced single-conversion 
PLL, for better stability, improved 
spurious characteristics. 

Adjustable noise-blanker, with 
front panel threshold control. 

frequencies. 

Optional accessories: 
¢ SP-230 external speaker with 
selectable audio filters. 

¢ VFO-240 remote analog VFO. 
¢ VFO-230 remote digital VFO. 
¢ AT-230 antenna tuner/SWR/ 
power meter. 

¢ MC-50 desk microphone 
¢ KB-1 deluxe VFO knob. 
* YK-88C (500 Hz) or YK-88CN 
(270 Hz) CW filter. 

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

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

All-mode squelch 
Noise blanker 
CW semi break-in/sidetone 
10 W on SSB, CW, FM; 
4 W on AM. 

Optional accessories: 
¢ PS-20 power supply 
¢ VOX-4 speech processor/VOX 
¢ SP-120 External speaker 
¢ MB-100 Mobile mount 
¢ YK-88C, YK-88CN CW filters 
¢ YK-88A AM filter. 



It's time for you to get the best of the excite- 
ment of full-feature synthesized handheld op- 
erations, and SANTEC/ nology hands you the 
uP-to-the-minute radio whose time has come. 
Here are just four great reasons why you should 
SANTEC uP: 

i Memory channels store standard repeater 
offsets or simplex. Easily programmed and in- 
stantly recalled, each memory frequency comes 
uP with its own offset (plus or minus 600 KHz) or 
in the simplex mode as originally entered. 3 

i Less than 10 ma drain in receive means more 
standby time for SANTEC owners. The ST-144/P 
saves its power. 

lf High power output when you need it. You 
can choose to transmit at 0.1W, 1.0W, or even 
3.5W (all nominal), and your SANTEC can reach 
out through all types of operating conditions. 

i Outstandingly good warranty and service. 
Your SANTEC comes with the back uP that 
doesn’t back down in 90 days: a full two year | 
extended service period, which no one else can ¢ 
match, in addition to the regular 90 day limited 
warranty for parts and labor. 

ST-144 /pP 

ares sete 

When it’s time to compare features and value, 
nothing else stands uP with SANTEC. Now that 
it’s time for you to get the best, it’s time to 
SANTEC uP. 
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Base Charger & Power Supply (ST-5BC) All stated specifications are subject to:change without notice or obligation. 
Remote Speaker (MS-50S) 

Ss Die Charger (STNG) Encomm, Inc. Please send me inf ti bout peaker Microphone (SM-1 . more information about: 
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_The ST-144/P is approved under FCC Part 15. Suite 800 CJ Authorized SANTEC Dealers 
Plano TX 75074 
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Amateur’s Journal 

ON THE COVER: Ralph amdursky, W2DFS, enjoys 
the wonderful world of RTTY. In this shot by Milt Mann, 
W9PRH, we can see Ralph not only reading the mail, but 
generating a reply via video. It’s a far cry from the green 
keys days. 
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Zero Bias 
AN EDITORIAL 

B, the time you read this, a lot of things 
will have occurred, some of which are 

only good bets as of now. First, the Presi- 
dent did sign the RFI Bill (on Sept. 13), en- 
abling the FCC to set and enforce stan- 
dards. Although our own Ted Cohen, 
N4XX, will heap praise on the League and 
others for bringing this about (and de- 
servedly so), let us not forget that Ted was 
a lone voice some ten or so years ago 
calling out for such legislation, and it was 
he who helped start the whole thing. 
Thanks, Ted. 

The rumored move towards an ease- 
ment for our use of 10 MHz may happen. 
The volunteer examiner program for am- 
ateur licensing may also be closer to frui- 
tion. We should keep in mind that this will 
not and should not be looked upon asa re- 
placement for the FCC. The concept of 
limits and enforcement for our service go 
beyond the scope of a volunteer pro- 
gram. Also keep in mind that although we 
are using the term volunteer, there prob- 
ably will be some sort of fee schedule to 
pay for supplies, test materials, and, yes, 
even the so-called volunteers them- 
selves. This most likely will be true for the 
various groups gearing up to handle 
exams and also for the ARRL. After all, 
they can’t be expected to subsidize this 
aspect of amateur radio, too. 

As we close in on 1983, we should see 
movement towards the code-free i- 
cense. My September editorial still says it 
like it is, and the open Technician Class is 
still the prime choice. Despite some obvi- 
ous intellectual objections, the Techni- 
cian Class offers the self-fulfilling prom- 
ise that attracts circular reasoning. 

My question in that September editori- 
al concerned the code privileges already 
enjoyed by holders of the pre-Code-Free 
Technician license. The circular reason- 
ists offer that these Technician Class li- 
cense holders would not lose a thing. 
First, through demonstration they have 
earned their right to use c.w. The new 
Code-Free license would pose no prob- 
lem, neither for enforcement nor testing, 
if Techs chose to operate c.w. The logic is 
simple. International regulation only stip- 
ulates a ‘‘knowledge’’ of the code; no 
speeds are mentioned. By using c.w., the 
licensee is demonstrating his or her 
knowledge, and the stipulation is satis- 

fied. It is self-fulfilling and very neat. That, 
in a nutshell, shot down part of my Sep- 
tember comments on how it legally could 
be done. 

On The Road, Sort Of 

On Saturday, September 11, Dick and| 
drove down to Gaithersburg, Maryland, 

for the big bash there. Well, it turned out 

to be a comedy of errors. The hotel lost 
our magazine for starters. Oh, they were 
there all right, but they just couldn’t be lo- 
cated. It’s just that various factions within 
the hotel kept moving them from depart- 
ment to department and from various 
meeting rooms to other meeting rooms, 
so we always seemed an hour behind 
them. There was an overnight snafu in ta- 
bles at the commercial exhibits which left 
us with no choice other than not to exhib- 
it. It was unfortunate, and | expect that 

things will be better next year. 
However, not having to be at our booth 

did give Dick and me ample time to wan- 
der through the fleamarket for a change. 
We spent a couple of hours going through 
all the aisles of ‘‘great stuff’ and picking 
up a great many bargains to bring home. 
There was indeed a large turnout for the 
fleamarket, with new cars and pickup 
trucks arriving all morning. We didn’t stay 
the entire day, but we did have a good 
time for the few hours we spent there. 

CQ WW DX C.W. Contest 
and 30 Meters 

At this writing, there has been some 

apparent movement towards getting a 
special easement for U.S. amateurs to 
have use of the new 10 MHz band. By the 
time this issue of CQ reaches the news- 
stands and subscribers, some sort of ac- 
tion should have been taken. Regardless 
of the outcome, for the purposes of the 
1982 CQ World Wide DX C.W. Contest, 
contacts made on 30 meters will not 
count. Only the traditional h.f. amateur 
bands (160, 80, 40, 20, 15, and 10 meters) 
which are available to a// amateur radio 
operators in the world will be considered. 

Free United States 
Frequency Allocation Chart 

There aren’t too many things offered 
these days absolutely free. Well, we have 
one free offer that doesn’t need box tops, 
coupons, or minimum purchase. Varian 
Associates (that’s Eimac to most of us) is 
offering a 15” 21” fold-out wall chart 
featuring a ledger guide plus color and 
line coding for easy reference. The fre- 
quency chart shows all frequency alloca- 
tions from 3 kHz through 300 GHz and 
would look very impressive on the wall of 
your shack. To get your free copy write to 
Varian Associates, Electron Device 
Group Marketing, 301 Industrial Way, 
San Carlos, CA 94070. 

Price Increase 

So what else is new? The price for 
everything seems to be going up these 

days, but we’ve worked to keep this in- 
crease at a minimum. Starting in January 
1983, the new prices for a subscription to 
CQ will be: 

U.S.A. Canada/Mexico Foreign 

1 Year $16.00 $18.00 $20.00 

2Years $29.00 $33.00 $37.00 
3 Years $42.00 $48.00 $54.00 

This will still make CQ the best magazine 
buy in the amateur market. 

Another increase will be instituted in 
the price for our USA-CA Special Honors 
Plaque. Starting in January, the price will 
increase from $35.00 to $40.00. This is to 
offset the increase to us from our suppli- 
er. Check the Awards Column next month, 
as W2GT will have more to say about it. 

CQ Reviews 

This month exemplifies how much we 
have been keeping John Schultz busy. 
Through his efforts we are pleased to pre- 
sent two major reviews of amateur equip- 
ment. Both the HAL System II and the 
Rockwell-Collins KWM-380 represent 
new directions in the development of am- 
ateur radio equipment. 

We have also been assigning reviews 
to several other very competent review- 
ers so that in the months to come you can 
get a handle on what’s available in the 
amateur marketplace, how it works, and 

how well it works. While ‘‘CQ Reviews’’ is 
certainly not a new feature for CQ, itis an 
area that we are expanding. 

Heading Towards 1983 
As the year’s end closes in and as | 

check the calendar for 1982, it becomes 

very evident that we have indeed been on 
the road quite a bit. By year’s end CQ will 
have been represented at about 22 ham- 
fests and trade shows, plus several visits 
to amateur manufacturers. As of this writ- 
ing in mid-September, there are still 
about eight trips to go. The response so 
far to ‘Travels With CQ”’ has been over- 
whelmingly positive. Of course, there are 
a few bored readers who don’t think the 
travels are as interesting as Wayne’s ex- 
Otic visits, but the purposes are a bit dif- 
ferent. My purpose is to let you know that 
there is a tremendous amount of amateur 
activity out there, some of which is right 
in your own backyard. It is also to encour- 
age you to get out of the shack for a few 
hours and meet other amateurs face to 
face. It’s a show of support for local clubs 
and organizations, and it’s a chance to 
see and touch the latest amateur equip- 
ment. Most of all, it’s really a lot of fun. 

Come on out next time. 
73, Alan, K2EEK 
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A NEW DIMENSION IN PERFORMANGE 

e U.S. Made e Competitive Price « All Solid State e 12V DC e SWR Protected e 
e Broadband ¢ No Tune Up e Full Break-in CW e 150 Watts PEP, SSB or CW Input « 

e High Dynamic Range e Excellent Sensitivity/Selectivity « Digital Readout e 
¢ 160-10 Meters Plus WARC Bands and MARS Coverage*e 

Front panel switching allows independent MODE and optional 
crystal filter selection. 

A passive double balanced mixer is employed in the receiver 
front end. This stage is preceeded by a low noise high dynamic 
range bipolar rf amplifier to provide good, strong signal perfor- 
mance and weak signal sensitivity. 

Accurate digital readout of operating carrier frequency is 
displayed to 100 Hz. 

A rugged, solid-state PA provides continuous duty in SSB and 
CW modes. A pooling. fan (FA7) is available for more deman- 
ding duty cycles, such as SSTV or RTTY. The PA also features 
very low harmonic and spurious output. 

VOX GAIN, VOX DELAY, VOX disable, QSK, selectable AGC 
time constants, RIT and noise blanker selection are front 
panel controlled for ease of operation. 

The TRS is designed with modular construction techniques for 

GENERAL 

Frequency Coverage: 1.8-2.0*, 3.5-4.0, 7.0-7.5, 
10.0-10.5, 14.0-14.5, 18.0-18.5*, 21.0-21.5, 
24.5-25.0*, 28.0-28.5*, 28.5-29.0, 29.0-29.7* MHz. 
("With accessory range crystal). 

Modes of Operation: Usb, Lsb, Cw. 

Frequency Stability: Less than 1 kHz drift first 
hour. Less than 150 Hz per hour drift after first 
hour. Less than 100 Hz change fora + 10% line 
voltage change. 

Readout Accuracy: + 10 ppm + 100 Hz. 

Power Requirements: 13.6 V-dc regulated, 2 A. 
12 to 16 V-de unregulated, 0.8 V rms maximum 
ripple, 15 A. 

Dimensions: 
Depth: 12.5 in (31.75 cm), excluding knobs and 
connectors. 
Width: 13.6 in. (84.6 cm). 
Height: 4.6 in. (11.7 cm) excluding feet. 

Weight: 14 Ib. (6.35 kg) 

Model 7021 SL300 CW Filter 

Model 7022 SL500 CW Filter 

Model 7027 SL1000 RTTY Filter 
Model 7023 SL1800 RTTY Filter 

R.L. DRAKE COMPANY DRAKE 

easy accessibility and service. 

TRANSMITTER 

Power Input (Nominal): 150 Watts, PEP or Cw. 

Load Impedance: 50 ohms. 

sputous and Harmonic Output: Greater than 40 
down. 

Intermodulation Distortion: Greater than 30 dB 
below PEP. 

Carrier Suppression: Greater than 50 dB. 

Undesired Sideband Suppression: Greater than 
60 dB at 1 kHz. 

Duty Cycle: 
Ssb, Cw: 100%. 
Lock Key (w/o FA7 Fan): 30%, 5 minutes max- 
imum transmit. 

Lock Key (w/FA7 Fan): 100%. 

Microphone Input: High Impedance. 

Cw Keying: Instantaneous full break-in, ad- 
justable delay. 

ACCESSORIES AVAILABLE 

Model 7026 SL4000 AM Filter 

Model 7024 SL6000 AM Filter 

Model 1570 PS75 AC Power Supply 

Model 1545 RV75 Synthesized Remote VFO 

RECEIVER 
Sensitivity: Less than 0.5 uV for 10 dB S+N/N 
except less than 1.0 uV, 1.8-2.0 MHz. 

Selectivity: 2.3 kHz minimum at —6 dB. 4.1 kHz 
maximum at —60 dB (1.8:1 shape factor). 

Ultimate Selectivity: Greater than — 95 dB. 

Agc: Less than 5 dB output variation for 100 dB 
input signal change, referenced to agc 
threshold. 

Intermodulation: (20 kHz or greater spacing) /n- 
tercept Point: Greater than 0 dBm. Two-Tone 
Dynamic Range: Greater than 85 dB. 

I-f Frequency: 5.645 MHz. 

|-f Rejection: 50 dB, minimum. 

Image Rejection: 60 dB, minimum below 14 
MHz. 50 dB, minimum above 14 MHz. 

Audio Output: 2 watts, minimum @ less than 
10% THD (4 ohm load). 

Spurious Response: Greater than 60 dB down. 
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Model 1531 MS7 Speaker 

Model 1507 CW75 Keyer 

Model 1558 NB5 Noise Blanker 

Model 7077 Microphone 

540 Richard St., Miamisburg, Ohio 45342. USA 
Phone: (613) 866-2421 © Telex: 288-017 



PERFECT 9 
ANTENNA ¢ 
FOR 
10-15-20 METERS 

VERTICAL 

OMNI-GAIN 

HALFWAVE 
END FED 

NO RADIALS 
NO REFLECTED 
POWER 

- BROADBAND 

FIXED OR 
PORTABLE 

REMOTE TUNING 

2KWPEP 
UPS SHIPPABLE 

R3 may be the perfect 
antenna for condominiums, 

apartments, small lots or any 

limited space situation. It isa - 
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 lft | 
.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 03108 USA 

_ TELEX 953050 
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Our Reacers Say Fa 

A PRB To Be Proud Of 

Editor, CQ: 
| very much admire the way your Pri- 

vate Radio Bureau treats the amateur ra- 
dio community. By stark contrast, our 
home office takes little or no notice of in- 
dividual amateurs and only concerns it- 
self with what the RSGB says. 

As the RSGB conducts all its meetings 
with the home office in secret, no one 
knows, apart from the committee mem- 
bers, what they are up to. By contrast, 
you have an open system which is much 
more responsive to individual radio ama- 
teurs who want to make a contribution. | 
trust you are proud of it. 

lan Abel, G3ZHI 
Yorkshire, England 

The One for the DXer 

Editor, CQ: 
How right you are! | do not want to 

miss out on any CQ’s. | love your awards 
program, your photos of other amateurs, 
and your great departments. | own CQ 
WAZ award No. 10 for 40 meter SSB, and 
am trying to delay the completion of 5B 
WAZ. Don’t want it to end! How about 5B 
WAZ all on phone or CW? 

Antenna articles also appeal to me. All 
in all, yours is the best magazine for the 

active DXer. No doubtatall. | get only CQ. 
No others, not even the local publication. 

Derek Duffy, ZL1BOQ 
Auckland, New Zealand 

WAG6AUD A Definite Plus 

Editor, CQ: 
After having been out of the hobby fora 

while, it is good to be back, and also good 
to see your magazine again. | started 
reading it in the 50’s, when | first became 
serious about getting my license, and it 
was a joy then, as it is now. Those were 
the days when Danny Weil of Yasme was 
in evidence, and Wayne Green was 
young, brilliant, and witty... my, howtime 
does fly. 

My greatest motivation for subscribing 
now, in addition to the other quality fea- 
tures you provide (for me, primarily DX 
and contests), is the fact that you are now 
the only place where one can read Hugh 
Cassidy, WA6AUD. Do not let him resign, 
and keep up the great work. You are a 
most reasoned voice in the QRM of ama- 
teur radio literati. 

Donald J. Bussear, K6UJS 
Vallejo, CA 

<7 

Thanks for Novice Column 

Editor, CQ: 
Just a note to thank Bill Welsh, 

W6DDB, for all the great information in 
his Novice Column. It has sure helped me 
a lot. | was a ham back in the thirties, but 

due to the service and college, | lost my li- 
cense. So, after retiring here | decided to 

get back to hamming and got my Novice 
license. As | do not know any hams here, 
his column has been invaluable to me as 
to operating procedure, etc. Keep up the 
good work. | was torn between QST and 
CQ, but W6DDB’s articles persuaded me 
to subscribe to CQ. 

Tris C. Milne, KA4NRM 
Vero Beach, FL 32960 

Support Those Conventions 
Editor, CQ: 

On behalf of the 1982 California Inter- 
national DX Convention Committee and 
the Southern California DX Club, | wish to 
thank you for your support of this year’s 
convention. Your donation was signifi- 
cant in making the event such a complete 
success. 

The DX column and other related arti- 
cles in your magazine are very interest- 
ing monthly reading for all DXers. Thanks 
again for the two subscriptions and your 
convention support. 

Jim Stevenson, KM6B 

President 
Southern California DX Club 

Corrections on Resume Scan 
for the IC-255A 

Editor, CQ: 
Just received the July issue of CQ. |am 

quite pleased with your treatment of my 
article on Resume Scan for the IC-255A 
(page 48). 

However, several errors did creep into 

the fig. 2 drawing of the circuit board lay- 
out. The bottom side of the circuit board 
does not show a hole drilled for pin 13 of 
U1 which connects to the collector of Q2 
and the lead to plug 2, pin 4. Also, on the 
bottom side of the circuit board pads for 
pins 5 and 6, U1 and the lead to pin 6 on 
accessory socket should be connected. 
In addition, pin 13 of U2 should be con- 

nected to one end of C1 instead of pin 14 
as shown. There is also no hole shown for 
connecting one end of R1 to pin 2 of U4. 
The top side of circuit board, fig. 2, and 
the schematic, fig. 1, are both correct. 

George E. Black, WAOYJX 

Adrian, MO 



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

At Collins, we know serious 
settle for less than professional performance. 
So we build every KWM-380 to commercial 
rather than amateur standards. For example, 
our PC boards are connected by ribbon cables 
with gold-plated pinfield connectors. The boards 
themselves are all glass epoxy, and virtually 

unaffected by temperature and humidity which 
cause intermittents in the more commonly 
used phenolic boards. 

very 
24-hour burn-in, then is aligned and tested to 
meet or exceed every spec on the data sheet. 
Which makes us very confident’ about warrant- 
ing your KWM-380 for one full year. 

The result is a radio with superior perform- 
ance and lasting quality, not front-panel glitter. 

Frequency stability is just one example of its 
beauty: typically, drift is as low as 10-12 Hz per 
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. 
See the KWM-380 at your nearest authorized 

dealer. Collins Telecommunications Products 
Division, Defense Electronics Operations, 

1 Rockwell International, Cedar Rapids, IA 
52498. Phone (319) 395-5963. Telex: 464-435. 

aN Rockwell International 

.. where science gets downto business 

CIRCLE 50 ON READER SERVICE CARD 



' For Contesters, 
DX’ers, Handicapped 

: pra and General 

| Operators: = 

| The Most Advanced 
| Antenna Control 
| Available... 
| ™@ The Only 

terized Unit 
E a Mes ly Talking 

The Only Scanning 

| The 

SEE 

_ Pro-Search seeks out a 
pre-programmed heading, plus 
| stores various common head- 
| ings and automatically scans 
_ for those rare multipliers, 
giving the operator hands-free 

and more time for 
t ti 

ee Current Heading SE cere 

_DXers: _ Display 5 ammiable Sauer, is NOW. 

_ Pro-Search loads in short path K | and Memory eye lable lor most : 

_and long path headings and Last sezaing Display Functions cE 
with the touch of a button, the and Visual Confirmation 

_ system works between both of Computer Instructions 
headings. Plus you have all of 
| the other features of the Pro- 
Search to aid you in catching present antenna 

that rare DX station. control system and 
! connect ours. 

etlandiganbed Geer els: Somemodifications 
Pro-Search offers ease of are necessary 

- operation...control the entire depending on type of 

system with just one touch. A rotor. 

talk loop...vocally calls out the T 
headings, allowing blind opera- © Order: 
tors to accurately program and 1-800-325-. 4016 

hear their headings. 1-314- 304.787 (Missouri) 

aGeneral Purpese: Operators: : Or write: : 

Pro-Search has numerous Pros ch El Banca” 

Pre-set beam headings for A Division of Wurdack and 
SCEDS, VHR WORK, and many poeuclales, ee 
ode eure nese ings can Suite 305° 2 
ibe rea jisplaying the issot 
plese t directions with LEDS. oi LOU Missout 63131 
'Pro-Search also displays and : “Patent Pending 
stores the last station worked, 
which can be reca!led by the 
‘Auto-Locate system with the 
touch of a button. 
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offer performance and versatility 
for those who demand the ultimate! 

° CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full 
receive coverage. The optional AUX7 provides O to 1.5 MHz 
receive plus transmit coverage of 1.8 to 30 MHz, for future 
Amateur bands, MARS, Embassy, Government or Commercial 
frequencies (proper authorization required). 

© Full Passband Tuning (PBT) enhances use of high rejection 
8-pole crystal filters. 

New! Both 2.3 kHz ssb and 500 Hz cw crystal filters, and 9 
kHz a-m selectivity are standard, plus provisions for two 

additional filters. These 8-pole crystal filters in conjunction 
with careful mechanical /electrical design result in realizable 
ultimate rejection in excess of 100 dB. 

New! The very effective NB7 Noise Blanker is now standard. 

New! Built in lightning protection avoids damage to solid-state 
components from lightning induced transients. 

New! Mic audio available on rear panel to facilitate phone patch 
connection. 

© State-of-the-art design combining solid-state PA, 
up-conversion, high-level double balanced 1st mixer and 
frequency synthesis provided a no tune-up, broadband, high 

dynamic range transceiver. 

¢ FREQUENCY FLEXIBILITY. The TR7A/R7A combination 
offers the operator, particularly the DX’er or Contester, fre- 
quency control agility not available in any other system. The 
“Twins” offer the only system capable of no-compromise 
DSR (Dual Simultaneous Receive). Most transceivers allow 
some external receiver control, but the “Twins” provide 
instant transfer of transmit frequency control to the R7A 
VFO. The operator can listen to either or both receiver's 
audio, and instantly determine his transmitting frequency by 

Specifications, availability and prites subject to change without Notice or obligation. 

See your Drake dealer or write 

DRAKE for additional information. 

° CONTINUOUS NO COMPROMISE 0 to 30 MHz 
frequency coverage. ; 

° Full passband tuning (PBT). 

New! NB7A Noise Blanker supplied as standard. 

° State-of-the-Art features of the TR7A, plus added 
flexibility with a low noise 10 dB rf amplifier. 

New! Standard ultimate selectivity choices include the 

supplied 2.3 kHz ssb and 500 Hz cw crystal filters, and 

9 kHz a-m selectivity. Capability for three accessory 

crystal filters plus the two supplied, including 300 Hz, 
1.8 kHz, 4 kHz, and 6 kHz. The 4 kHz filter, when used 

with the R7A’'s Synchro-Phase a-m detector, provides 

a-m reception with greater frequency response within a 

narrower bandwidth than conventional a-m detection, 

and sideband selection to minimize interference potential. 

° Front panel pushbutton control-of rf preamp, a-m/ssb 

detector, speaker ON/OFF switch, i-f notch filter, 
reference-derived calibrator signal, three agc release 
times (plus AGC OFF), integral 150 MHz frequency 

counter / digital readout for external use, and Receiver 
Incremental Tuning (RIT). 

appropriate use of the TR7A’s RCT control (Receiver 
Controlled Transmit). DSR is implemented by mixing the two 
audio signals in the R7A 

e ALTERNATE ANTENNA CAPABILITY. The R7A’s Antenna 
Power Splitter enhances the DSR feature by allowing the use 
of an additional antenna (ALTERNATE) besides the MAIN 
antenna connected to the TR7A (the transmitting antenna). 
All possible splits between the two antennas and the two 
system receivers are possible. 

New RV75 Synthesized VFO 
TRS and 7-Line Xevrs/Revrs _ 

uency Synthesized for crystal-controlled 
ity ¢ VRTO (Variable Rate Tuning Oscillator”) 

-adjusts tuning rate as function of tuning speed. 
- © Resolution to 10 Hz ¢ Three programmable fixed — 

juencies for MARS, etc. Split or Transceive — 
ion with main transceiver PTO or RV75 

R. L. DRAKE COMPANY - 540 Richard Street, Miamisburg, Ohio 45342 e Phone (513) 866-2421 ° Telex 288-017. * Patent pending 
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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 

N/A 

N/A 

or HF antennas with booms over 
26' (8 m) use HDR3OO or our 
industrial R3501. 

Full details at better Amateur dealers or write: 

TELEX hy-gain 
TELEX COMMUNICATIONS, INC. 

9600 Aldnch Ave. So., Minneapots. MN $5420 U.S.A, 
Europe: Le Bonaparte-Office 711, Centre Affaires Pans-Nord, $3153 Le Blanc-Mesnil, France. 
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APRERO Ese c see 
@ Photovoltaic Seminar - On November 4th at 
7:30 p.m. at the Dearborn Hyatt Regency, 
Dearborn, Michigan, Encon Corp. in conjunc- 
tion with Solarex Corp. will provide a free pho- 
tovoltaic (electricity from the sun) seminar: a 
talk on its history, production of solar cells, 

and applications. It will be an informative and 
educational seminar for all those who attend. 
For further information, contact Encon Corp. 
27584 Schoolcraft, Livonia, MI 48150, or call 

313-261-4130. 
@ Foothills ARC Annual Swap & Shop - On No- 
vember 6th, the Foothills ARC will hold their 

Swap & Shop at St. Bruno Church, South 
Greensburg, Pennsylvania. For more informa- 
tion, contact Mario Carrerra, W3TTN, or write 
to P.O. Box 236, Greensburg, PA 15601. 
@ R.F. Hill ARC Hamfest - The R.F. Hill ARC will 
hold its 6th annual hamfest on November 7th 
in the Sellersville National Guard Armory, Sell- 
ersville, Pennsylvania. Doors open at 7 a.m. 
for sellers and 8 a.m. for buyers. Talk-in on 

28/88 and 52. For further information, contact 
R.F. Hill ARC, Box 29, Colmar, PA 18915. 
@ Cabarrus ARC Hamfest - The Cabarrus ARS 
will hold its annual hamfest on November 7th 

from 9 a.m. to 5 p.m. at the Concord Boys’ 
Club, Spring Street, Concord, North Carolina. 
Admission is $2.50 in advance, $3.00 at the 
door. Prizes, bingo, speakers, forums, refresh- 

ments. Flea market tables are $4.00, table 
space $2.50. Talk-in on 146.655. For tickets 
and space reservations, contact CARS, P.O. 

Box 1290, Concord, NC 28025. 
@ Selma ARC Swapfest - This annual event will 
be held on November 7th from 9 a.m. to3 p.m. 
at the Selma Convention Center, Dallas Ave. 
and Washington St., Selma, Alabama. Tables 
$3.00. Talk-in on 146.52. For more informa- 
tion, contact SARC, P.O. Box 211, Selma, AL 
36701. 
@ ABC-TV Washington Engineering Group On The 
Air - The ABC-TV Washington Engineering 
Group, celebrating the first year of operation 
from the network's new Washington news bur- 
eau, will be on the air Saturday, November 

13th for 8 hours from 1400Z to 2200Z on the 
following frequencies (+5 kHz): s.s.b. 7.245, 
14.285: and onc.w. for Novice and Technician 
contacts on 7.125 listening at 45 minutes past 
each hour. KB7ZZ/3 will also be on 145.190 
f.m. (W3DOS/R) throughout the operation peri- 
od. Special events QSLs via business-size 
$.a.s.e. to Steve Malis, KA4ORL, 2520 Heath- 
cliff Lane, Reston, VA 20091. 

@ Sandusky Radio Experimental League QSO Party - 
The 50th anniversary of the Sandusky (Ohio) 
Radio Experimental League, Inc. will be ob- 
served and celebrated with a QSO party on 
Saturday and Sunday, November 13-14. 
Members of the club will operate on five ama- 

teur bands using the club call, W8LBZ. Oper- 
ating times will be 1800 UTC Saturday, No- 
vember 13, until 1800 UTC Sunday, November 
14. Frequencies will be: Novice 28150 and 
7125; c.w. 3740, 7040, 14040, 21040, and 
28040; phone 3910, 7265, 14280, 21360, and 
28600. All frequencies will be +10 kHz. All 

amateurs worldwide are invited to participate. 
A special QSL card/certificate will be sent to 
all who send their QSL card to the QSL Manag- 
er, W8LBZ, 2909 West Perkins Ave., Sandus- 
ky, OH 44870. 
@ N8COY, Gaylord, Michigan - The Tri County 

Wireless Group will mini-DX to the 45th paral- 
lel, halfway between the Equator and the 

North Pole, on phone 3.925, 7.250, 14.300, 
21.375, 28.550, November 13-14, 1400Z- 
0600Z. Certificate for QSL to N8COY (s.a.s.e.). 
@ Fort Wayne Hamfest - The 10th annual Fort 
Wayne Hamfest will be held on November 
14th. Sponsored by the Allen County Amateur 
Radio Technical Society, Inc. (AC-ARTS), it will 
be held at the Allen County Memorial Colise- 
um. Admission: $3.00 at the door, $2.50 ad- 
vance, children under age 11 free. Regular ta- 
bles $6.00, premium tables $20.00. Parking 
fee $1.00. Doors open to the general public at 
8:00 a.m. Vendor set-up starts at 5:00 a.m. For 
further ticket or table information, contact 
Becky Skinner, KA9GWE, 9720 Pinto Lane, 

Fort Wayne, IN 46804. 

@ Trinidad and Tobago QSO Party -The 9Y4 QSO 
Party has been organized by the Trinidad and 
Tobago ARS, Inc. to commemorate 20 years of 

independence, 5 years as a republic, and 50 
years of amateur radio. Contest period: 0000 
UTC Saturday to 2359 UTC Sunday, Novem- 
ber 20-21. Bands: 10 through 160, s.s.b./c.w., 
satellites. Exchange: the usual 5 and 6 figure 
serial number signal report plus a progressive 
3 digit number starting with 001. Awards: cer- 
tificate will be awarded to any station working 

5 or more 9Y4 or 9Y5O stations. Logs: date/ 
time in UTC, station worked, number sent, and 
number received; copy of log. Send $2.00 or 
equivalent in IRC’s for award to TTARS, P.O. 
Box 1167, Port of Spain, Trinidad, West Indies. 
@ Massillon ARC Auctionfest ’82 -This event will 
be held on November 21st at the Nazir Grotto 
Hall, 6th and Dueber Ave. S.W., Canton, Ohio. 

Doors open at 7 a.m. for setup, 8 a.m. for oth- 
ers; auction starts at 11 a.m. Advance tickets 
$2.50, $3.00 at the door. Talk-in on 146.52. For 
tickets or tables, contact Steve Nevel, 

WD8MIlJ, 1864 Massachusetts Ave. S.E., Mas- 
sillon, OH 44646. 
@ Greensboro Hamfest - This second annual 
hamfest will be held on November 27-28 at 
the National Guard Armory, Greensboro, 
North Carolina. Sponsored by the Greensboro 
ARC, hours are 9-5 on November 27, 9-3 on 
the 28th. Tables and tailgating available. Tick- 
ets are $4.00, $3.00 preregistration by No- 
vember 12th (s.a.s.e.). Talk-in on 145.25, 
19/79, 52. For more details, contact Russ 
Brandt, KE4KL, 1301 Dayton St., Greensboro, 
NC 27407. 

@ Bethlehem, Connecticut, Special Event -W1FHP 

Hen House Gang will operate a Christmas 
Special Event from the ‘‘Little Town of Bethle- 
hem” from November 28th through January 
3rd on 10, 15, and 40, general portion of the 
bands. Special QSL for an s.a.s.e. to the Call 
Book address. 
@ Radio Central ARC Ham-Central -This event will 
be held on November 28th at Temple Isaiah, 
1404 Stony Brook Road, Stony Brook, Long Is- 
land, New York. Flea market, W2LH lecture, 
WA2UEC slide show, and more. Doors open at 
7:30 a.m. for sellers, 8:30 general admission. 
Tables $5.00 each, half tables $3.00. Admis- 
sion $2.00, XYL’s and children free. Talk-in on 
WA2UEC 144.550/145.150 and 146.52. For 
more information and reservations, contact 
KA2EQW, 80 7th St., Bohemia, NY 11716 (516- 
589-2557); or K2RGZ, 3 Haven Ct., Lake 
Grove, NY 11755 (516-981-2709). 
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Hy-Gain broadband vertical 
antennas load the new auto-tune solid 

state rigs, require minimal space and provide 
low angle radiation without the expense 

or the problems of support structures. 

18AVT/WBS (80-10 meters) The most successful vertical antenna 
of all and for good reasons. Broadband performance covers the 
40, 20, 15 and 10 meter bands in their entirety. Automatic 5 band 
switching isaccomplished by mechanically superior, highly efficient 
factory tuned Hy-Q traps with large coils for consistent perform- 
ance at 2:1 or lower VSWR on 40-10 meter band edges; band- 
width on 80 meters is approximately 40 kHz with VSWR below 2:1. 
A factory tuned matching network for 50 ohms impedance is dc 
grounded for lightning protection and reduced precipitation static. 
The mechanical integrity of this antenna is so stable that perform- 

ance does not change with the weather. The 18AVT withstands 
winds to 80 mph (128 km/h) without guying. All stainless steel 
hardware is included. 

80 Meters 

40 Meters 

14AVQ/WBS (40-10 meters) Offers very similar construction and 
the same excellent broadband performance as 18AVT over the 
entire 40, 20, 15 and 10 meter bands; automatic band switching 
with mechanically superior large-coil Hy-Q traps and very low 
angle radiation pattern. The smaller, low visibility size also makes 
the 14AVQ very suitable for roof mounting. The optional 14RMQ 
roof mounting kit includes base plate, mast and radial/guy wires. 
All antenna hardware is stainless steel. 

20 Meters 
18 HTS (80-10 meters. 160 meters with optional loading coil) The 
superb reliability of the 18 HTS is manifest in installations now 
over 20 years old. And, with the improvements we made over the 

years, the 18HTS is now better than ever. Automatic band selec- 
tion is achieved through a unique stub decoupling system which 
effectively isolates various sections of the antenna so that an 
electrical 4% wavelength (or odd multiple 4 wavelength) exists on 
all bands. For example, outstanding broadband performance on 

20, 15 and 10 meters is achieved with an extended % wave colli- 
near. On 80 meters bandwidth is approximately 250 kHz at 2:1 
VSWR. With the optional base loading coil exceptional performance 
is also provided at 160 meters. The galvanized tower requires no 
guying and withstands winds to 100 mph (160 km/h). A special 
hinged base allows complete assembly at ground level and permits 
easy raising and lowering. Includes stainless steel hardware. rine = {HH 
WARC kits to be available. i i 

em 

== 

HF Vertical Antenna SWR Curves 
SS 

us 

a ES 

15 Meters 
ae 

Other Hy-Gain vertical multiband antennas are available though ecrasrag ie 08 ‘seared: 

not shown here. The 12AVQS (20, 15, 10 meter) is similar to 18AVT 
above but with VSWR of 1.5:1 or less on all bands. The 18VS (80- 
10 meter) comes with a base loading coil and may be installed ona 
short mast driven into the ground. All include stainless steel 
hardware. 

SSeS PHASE FOR GAIN TT 

Dx Any two identical Hy-Gain verticals can be phased for g B 

excellent gain and directivity. A great system for beam g H H 
performance on 40, 80 and 160 meters or for 10, 15 and re) A 

BS 20 meters where space is limited. Send for our free i 

technical report “Phased Verticals”. LU le 

g 

Lanes : 7 ¢ go: # 

Dad Hy-Gain Verticals that work the world SLH8L  SBMW/LAV8} SBMW/OAVEL 

at better Amateur Dealers. 

18 AVT/WBS 25’ (7.6 m) 14AVQ/WBS 18' (5.5 m) TELEX. fuy-gain. 
TELEX COMMUNICATIONS, INC. 

9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S.A. 
Europe: Le Bonaparte—Office 711, Centre Affaires Paris-Nord, 93153 Le Blanc-Mesnil, France. 

18 HTS 50 (15.2 m) 

\; ED / aX 
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NEVER BEFORE... KLM/Tri Ex 
NEVER AGAIN! KT-34A 

4 ELEMENT TRIBANDER 
REGULAR $389.95 

KT-34XA 
6 ELEMENT TRIBANDER 

REGULAR $569.95 

CALL FOR OTHER KLM PRICES. 

TRIEXW51 TOWER . 

sees aes | TRIEX W51 TOWER 
w/KLM KT-34XA 

TRI EX W651, 51’ TOWER 

REGULAR $829 

LIMITED TIME ONLY... 
LIMITED QUANTITY 

ACT! ae") PRICES ARE FOB CALIF. EXCEPT FOR CERTAIN 

TS-830S COMBINATIONS. PLEASE INQUIRE. 

vatsy 

VY HANDHELDS 

ET p ALPHA §| WRG aveuiriers \o/ VAEZSU 
AVAILABLE 

ALL ALPHA 
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A CQ EXCLUSIVE 

CQ Interviews: 

Mr. Edward J. Minkel 

Managing Director 
Federal Communications Commission 

Edward J. Minkel is a native of Staten Is- 
land, New York. He received his BS de- 
gree from Manhattan College, New York, 
N.Y., and an MS degree in System Man- 
agement from the University of Southern 
California in 1972. 

A veteran of World War II, Korea, and 
Vietnam, Minkel entered the Army as a 
Private and retired from the U.S. Army 
Signal Corps in July 1976 with the rank of 
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Colonel. He headed the Department of 
the Army Spectrum Management Divi- 
sion prior to his retirement. 

In 1976 he managed the Chicago re- 
gional office of the FCC’s Safety and Spe- 
cial Radio Services Bureau (now the Pri- 
vate Radio Bureau—ed.), and he was 
named head of that Bureau’s Land Mo- 
bile Spectrum Management Division in 
1977. In 1979, however, he moved to the 
National Oceanic and Atmospheric Ad- 
ministration, National Weather Service 
Communications Division, serving as 
Deputy Division Chief until 1987. 

In May 1981, Minkel joined the new 
Chairman of the Federal Communica- 
tions Commission, Mark S. Fowler, as the 

Chairman's Advisor for Management. On 
October 19, 1981, Minkel became the 
Managing Director of the FCC’s new Of- 
fice of the Managing Director. 

Ed resides in Annandale, Va., with his 

wife, Catherine. Their favorite hobbies 
are hiking, water skiing, photography, 
and duplicate bridge. 

We take great pride in presenting this 
exclusive CQ interview with Mr. Edward 
J. Minkel, Managing Director, FCC. 
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CQ: Ed, what does the Managing Director 
of the FCC do? 
Minkel: As Managing Director, | serve as 
the Commission's chief operating and ex- 
ecutive officer. My position was estab- 
lished last October (1981—ed.) by the 
Commission on the recommendation of 
Chairman#Fowler to provide a strong, 
central focus of management authority 
and accountability. 

My position was 
established to provide a 
strong, central focus of 
management authority and 
accountability. 

In the simplest terms possible, | assist 
the Chairman in carrying out his adminis- 
trative and executive responsibilities as 
head of the Agency. Also, | have a leader- 
ship role in relation to the Commission’s 
bureaus and staff offices with respect to 
all management and administrative mat- 
ters. That’s it in a nutshell. 

CQ: How about some specifics? 
Minkel: In carrying out this broad man- 
date, | formulate and administer the Com- 
mission’s management and administra- 
tive policies and programs. This includes 
areas such as data automation, person- 
nel management, labor relations, man- 

agement analysis, budgeting and finan- 
cial management, procurement, securi- 

ty, and all of the other management pro- 
grams and administrative support ser- 
vices required to run the FCC. | should 
also add that, under the direction of the 

Defense Commissioner, | am responsible 
for coordinating and directing the de- 
fense preparedness and emergency 
communications activities of the FCC. 
This includes the Emergency Broadcast 
System, the common carrier priority res- 
toration system for leased intercity pri- 
vate lines, and a host of emergency com- 
munications plans for various groups of 
FCC licensees, including, of course, the 
amateur service. 

CQ: What's your highest priority task? 
Minkel: Ted, my highest priority task is to 
develop and implement the Commis- 
sion’s new Management-by-Objectives 
(MBO) System which was introduced by 
Chairman Fowler. Our MBO system is 
performance oriented. It provides a com- 
prehensive mechanism for managing all 
of our activities, and it establishes priori- 

ties in a period of rising costs and declin- 
ing resources. It is the keystone of Chair- 
man Fowler’s and my efforts to improve 
Commission operations and to make bet- 
ter use of our staff and other resources. 

CQ: What is your background in amateur 
radio or its related activities? 
Minkel: My involvement in amateur activi- 
ties started in 1951 when | was a radio of- 
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ficer with the First Army Headquarters. 
The functioning radio station was located 
at Fort Woodsworth on Staten Island, 
New York. | was a MARS director, and 
one of my first jobs was to recruit ama- 
teur operators into MARS. We had, in my 
opinion, an outstanding eight-state emer- 
gency radio network. This net also includ- 
ed intra- and inter-state networks and an 
interface with the Civil Defense Head- 
quarters. It was really a great experience. 
Later, in 1952, | was transferred to Korea, 
and when conditions there became sta- 
ble, | started a MARS station in order to 
develop a phone patch system. | did the 
same type work in Vietnam, Hawaii, and 
Libya. 

CQ: Whatis your involvement with the am- 
ateur service today? 
Minkel: Although | am not presently a li- 
censed amateur, | am still very interested 
in the activities of amateurs. As the Com- 
mission’s alternate Defense Coordina- 
tor, I’m involved with both the Federal 
Emergency Management Agency (FEMA) 
and the National Industry Advisory Com- 
mittee (NIAC). Specifically, insofar as the 
amateur service is concerned, the NIAC 
has an Amateur Radio Service Subcom- 
mittee. As | recall, this Subcommittee in 
1979 approved and recommended to the 
Commission an Amateur Radio Commun- 
ications Emergency Plan known as The 
Amateur Radio Service Plan for the Sup- 
port of Local Government During Emer- 
gencies—the so-called Tacoma Plan. 
This plan was again reviewed by the Ex- 
ecutive Committee of the full NIAC, ap- 
proved, and unanimously recommended 
to the Commission as a prototype that 
could be used for communities nation- 
wide to tailor to their specific needs for 
use during emergencies. FEMA and the 
National Weather Service (NWS) concur- 
red with this Plan, and are actively sup- 

porting its implementation at both the Na- 
tional and Regional levels. 

CQ: How do you personally feel about am- 
ateur emergency communications? 
Minkel: As you know, amateur operators 
have a long history of assisting their com- 
munity and country during emergencies. 
| feel that a simple, concise emergency 
plan developed at the local level cangoa 
long way toward assisting local officials 
and amateurs to preplan for possible 
emergencies, with the probable saving of 
life and property. 

CQ: Is there a good understanding of the 
amateur service today among the Chair- 
man and the Commissioners? 
Minkel: Ted, | can assure you that the 

Chairman and each Commissioner have 
a very good understanding of the ama- 
teur service and are fully aware of cur- 
rent amateur concerns. You can thank 
Jim McKinney (Chief, PRB—ed.), Dick 
Smith (Chief, FOB—ed.), and their staff 
members for their involvement with the 

Thomas P. Campbell, Associate Manag- 
ing Director—Operations, FCC. (Photo 

courtesy Reni Newsphotos, Inc.) 

Chairman and with each Commissioner 
on amateur proceedings. 

CQ: To what extent have the Administra- 
tion’s budget cuts affected the Commis- 
sion’s ability to administer matters per- 
taining to the amateur service? 
Minkel: The cuts have had some impact, 
primarily in providing amateurs with ser- 
vices such as preparing and administer- 
ing operator examinations, and monitor- 

ing for violations. Fortunately, these cuts 
are coming at a time when legislation ap- 
pears to be forthcoming which will permit 
the FCC to accept the voluntary services 
of amateur operators to do this work. 

CQ: Ed, the amateur service, as defined in 
Part 97 of the Commission’s Rules, has a 

number of purposes (for example, to fos- 
ter experimentation, to provide emergen- 
cy communications, and so forth). Yet, to 
many, amateurs are seen by and large as 
“communicators.’’ Does the Commis- 
sion favor the concept of amateurs as 
communicators, or does it hold a more 

“back to basics’’ philosophy with respect 
to our service? 

| see a place for 
communicators, 
experimenters, and every 
possible combination of 
the two. 

Minkel: The amateur service, as | am sure 
you are aware, is international in scope. It 
is recognized by practically every coun- 
try in the world as defined in the Interna- 
tional Radio Regulations: ‘‘A service of 
self-training, inter-communications and 

technical investigations carried on by... 
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Alan R. McKie, Deputy Managing Direc- 
tor, FCC. (Photo courtesy Reni News- 

photos, Inc.) 

persons interested in radio technique 
solely with a personal aim and without pe- 
cuniary interest.’’ Here in the United 
States, the FCC Rules elaborate further 
on the basis and purpose of the Amateur 
Radio Service in Section 97.1. Within 
these concepts, | see a place for com- 
municators, experimenters, and every 
possible combination of the two. Further- 
more, | haven't seen or heard anything 
which would lead me to believe that the 
Commission favors one interest over the 
other. 

It appears to me that 
amateur radio does very 
well indeed in the 
international arena. 

CQ: How do you think a strong amateur 
service best serves the interests of the 
United States? 
Minkel: In many ways. For instance, some 
of the finest engineers | have been asso- 

ciated with over the years have told me 
their career choice was_ influenced 
through their amateur radio activities as 
a youth. | see that the recent ARRL sur- 
vey indicates over half of the amateurs 
working in a related field reported that 
amateur radio was useful to them. Anoth- 
er way that | feel that amateur radio fills a 
need is in emergency communications. 
As Chairman Fowler pointed out in his in- 
terview with you (CQ, March 1982—ed.), 
the very presence of amateur radio oper- 
ators in practically every inhabited area 
of the world—amateurs who are ready, 
willing, and able to communicate when a 
disaster knocks out normal means of 
communications—is a wonderful re- 
source to have at hand. 
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As the demand for 
spectrum increases, you 
can continue to strengthen 
your position by making the 
best possible use of your 
existing allocations. 

CQ: What should the amateur service do 
that it is not now doing to strengthen its 
position vis-a-vis frequency allocations? 
Minkel: From the success of the amateur 
radio service at the 1979 WARC, it ap- 
pears to me that amateur radio does very 
well indeed in the international arena. 
One must always keep in mind that all 
segments of the radio spectrum are con- 
tinually sought by various potential users. 
That means that every radio service, in- 
cluding the amateur service, must be 
able to respond effectively to charges of 
non-efficient use. Such charges could be 
founded upon claims of failure to use 
spectrum-saving modulation schemes, 
for example. As the demand for spectrum 
increases, you can continue to strengthen 
your position by making the best possible 
use of your existing allocations. 

CQ: How about the domestic situation? 
Minkel: On the domestic scene, | would 
recommend that hams keep in mind that 
many of their allocations throughout the 
frequency spectrum were authorized on 
a shared basis. In most cases this came 
about because it was felt that amateur ra- 
dio would be compatible with the primary 
users’ operations. Therefore, | think it is 
clear that hams should strive to continue 
to make such arrangements work well. 

CQ: The complaint has been made that 
the Commission is dragging its feet on im- 
plementing WARC-79 decisions. With 
specific reference to the new amateur 
band at 10 MHz, just what are the options 
the Commission can exercise at a time 
when the Senate has yet to ratify the 
WARC-79 Treaty? 
Minkel: Until the U.S. ratifies the 1979 
WARC Treaty, the Commission feels it 
would not be appropriate to authorize op- 
eration on the new 10 MHz band. As you 
know, we testified back in May along with 
State, NTIA, DOD, Motorola, and the 
ARRL that we support an early ratifica- 
tion. We are, of course, now preparing 
some basic strategy, which may include 
rulemaking, while we await ratification. 

Until the U.S. ratifies the 
1979 WARC decisions, the 
Commission feels it would 
not be appropriate to 
authorize operation on the 
new 10 MHz band. 

CQ: Do amateurs have a legitimate con- 
cern with respect to the delay in the 
granting of 10 MHz privileges, or are we 
making a ‘‘mountain out of a mole hill’’? 
Minkel: Of course, amateurs have a legiti- 

mate concern with this frequency band; it 
directly relates to them. But | also want to 
point out that they are not the only service 
that is affected since a spectrum reallo- 
cation would be involved. | assure you 
and the amateurs that all services will be 
fully represented in this matter, and that 
the Commission will seek an equitable so- 
lution. 

CQ: Sen. Schmidt has recommended 
against ratifying the WARC-79 Treaty un- 
til the ITU has had a chance to review its 
administrative procedures at the ITU 
Plenipotentiary Conference and until the 
U.S. has had an opportunity to evaluate 
any changes made. What is the Commis- 
sion’s position on Sen. Schmidt's stand 
against ratification? 

The Commission believes 
that holding up the 
(WARC-79) ratification 
denies... hams the 
benefits and protection 
of the provisions of the 
Final Acts. 

Minkel: Senator Schmidt's evaluation is 
correct in that we should not approach 
each international conference on an iso- 
lated basis. However, the Plenipotentiary 
Conference will not deal directly with fre- 
quency allocation issues as did WARC-79, 
but rather, it will concern itself mainly 

with administrative and organizational 
matters. In the past, conferences dealing 
with frequency allocation matters have 
been linked directly to other conferences 
dealing with similar subject matters; for 
example, ratification of the 1977 Broad- 

cast Satellite WARC was delayed so that 
it could be considered with ratification of 
WARC-79. As such, Ted, the Commission 

believes that holding up the ratification 
denies users such as yourself and other 
hams the benefits and protection of the 
provisions of the Final Acts of WARC-79. 
Given the tenuous linkage between ratifi- 
cation of the Final Acts of WARC-79 and 
the potential outcome of the Plenipoten- 
tiary Conference, it would appear that we 
would be unduly penalizing U.S. users, 
while having very little impact, if any, on 
the ITU member administrations, should 

ratification action be deferred. 

CQ: Ed, for some time, operators ina num- 
ber of telecommunication services have 
complained about the Soviet Union’s 
over-the-horizon (OTH) high-frequency 
radar systems (the so-called ‘‘Wood- 
peckers’’—ed.). What actions has the 
FCC taken—either directly with the So- 
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The ultimate in communications 
Theta 90006 ee the ae Theta 9000E 

provides complete transceive cap- 
ability of CW (Morse Code), RTTY 

(Baudot), and ASCII. A full computer RS232 interface, 
cassette tape storage port, selective calling feature 
with answer-back, light pen graphics, printer inter- 
face and word processing software are all standard. 

Seven large 256 character memories are backed up 
with battery power so there is no need to reload infor- 
mation with each use. Memories may also be parti- 
tioned providing up to 29 separate storage locations. 
A type-ahead buffer of 3120 characters makes it easy 
to compose your response while still receiving. 
Operator controlled scrolling permits review of up to 
10,720 previously received characters. Line length is 
selectable at 40 or 80 characters, your choice, and all 
mode and speed indicators are 
displayed on the screen for in- 
stant status recognition. The 
9000E has 3 tone groups and 3 
shifts which are all keyboard 
selected. 

You won’t buy any other communications terminal 
once you have studied all the advanced operating 
convenience built into the Drake Theta 9000E. It’s 
complete. 

plied. 

The Drake Theta 550 is a compact 
receive-only communications terminal 
and is designed to demodulate and 
display the three most popular over- 

the-air modes of data communications: CW (Morse 
Code), RTTY (Baudot), and ASCII. Any standard TV 
monitor can be used. 

A full-featurecd microprocessor controlled unit, the 
Drake Theta 550 has selective calling, battery 
backed-up memory, audio monitor, and informative 
L.E.D. tuning indicators. There is also interfacing to 
permit the addition of a dot matrix printer for ‘“‘hard”’ 
copy and a keyer paddle input to permit CW 
transmission with full iambic operation. 

CW automatically tracks over a speed range of 5 to 
50 words per minute and RTTY modes offer nine 
selectable standard speeds of transmission. 12 volts 
DC is required. 

This unit is ideal for shortwave listeners and hams 
who have been missing the increasing volume of 
data communications over the air. 

LA7 Line Amplifier 
Line output, input levels as low as 15 mV rms (47 kilohm) will result in an output of 
1 mW nominal into a 600 ohm balanced line. Output level adjustable by internal pre- 
set level control. Interfaces low level audio to RTTY terminal unit or phone line that 
requires a 600 ohm balanced/unbalanced input. One 36” phono to phono cable sup- 
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Re VIEWS: 
The HAL System Il 

RTTY/Morse Communications Terminal 

(CT-2100 Terminal, KB-2100 Keyboard, 
and Video Monitor) 

Ad itthough | have been around radiotel- 
etype equipment for many years in my 
professional engineering life, | could nev- 
er warm up to the equipment as a radio 
amateur. Everything about RTTY seemed 
to impress me as being a mechanical en- 
gineer’s delight and an electrical engi- 
neer’s nightmare. Well, of course, all that 
has changed drastically. RTTY is now fi- 
nally electronic thanks to equipment 
such as that pioneered by HAL Communi- 
cations. The purpose of this article is to 
review a very sophisticated RTTY/Morse 
communications terminal composed of 
HAL components, but to approach the 
subject from the viewpoint of the average 
amateur in terms of system description, 
while giving some meaningful subjective 
and objective equipment comments use- 
ful to those already ‘‘into’’ RTTY. For the 
amateur who enjoys c.w. and who might 
have been toying with the idea of getting 
into RTTY, | suggest that electronic RTTY 
will pose the same pleasant surprise to 
him as many of us encountered years ago 
when manual keys gave way to electron- 
ic keyers. 

But, first, a short digression on an im- 
portant definition. In RTTY, the word 
‘terminal’ has conventionally meant the 
device that prints or displays the received 
signals, while perhaps also allowing one 
to type or otherwise send a transmitted 
message. Terminals could be either re- 
ceive only or send/receive, such as the 
famous, old mechanical monsters: the 
Teletype Corp. Model 15 and 28 ma- 
chines. However, | suggest that a newer 
definition be used, in that the ‘‘terminal’’ 
designate the entire electronic ‘‘ball of 
wax’’ that is needed to interface with a 
transceiver or a separate receiver/trans- 

mitter to provide electronic RTTY/Morse 
operation. Many amateurs seem to be al- 
most unconsciously adopting this defini- 
tion in conversation anyway. As shown in 
fig. 1, a terminal could then be as simple 
as possible or as elaborate as one wants 
to make it. For basic receive-only opera- 
tion, a demodulator and a video monitor 

*c/o CQ Magazine 
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Fig. 1- Some of the functional blocks that might go into a modern-day Morse-RTTY 
communications terminal. 

or page printer would suffice. For 
send/receive operation, at least a key- 
board also has to be added. As one wants 
to make a terminal more elaborate, one 
could add features such as electronic 
message storage or even a computer for 
complete programmed control of the 
terminal. 

The HAL System II RTTY/Morse Com- 
munications Terminal basically consists 
of three units: the Model CT-2100 Com- 
munications Terminal, the Model KB-2100 
Keyboard, and the Model ESM-914 Video 
Monitor. These three units are sufficient 
to provide complete send/receive opera- 
tion for RTTY and Morse and contain 
some very sophisticated features. 

The heart of the system is the CT-2100 
Communications Terminal. Although la- 
beled a terminal, it is more aptly looked at 
as a microprocessor-controlled package 
that demodulates and converts various 
transmission modes, generates various 
transmission codes, provides for inter- 
face with various external display and in- 
put devices, provides send/receive con- 
trol, and provides audio monitoring of the 
signals coming into or leaving the unit. 

Table | lists the specifications for the 
unit. They will tell quite a bit to those al- 
ready involved in RTTY operation, but 
they may seem a bit overwhelming to oth- 
ers. So, rather than comment on all of the 
specifications, first a description will be 

given of how the CT-2100 can be placed 
into operation for various modes of oper- 
ation. After understanding this, one can 

then go back to the specifications to geta 
better feel for the advanced capabilities 
of the unit. 

The basic interface wiring for the 
CT-2100 with a transceiver is shown in 
fig. 2. All of the connectors on the 
CT-2100, except to the keyboard, utilize 
standard phono connectors. If one want- 
ed to visualize the CT-2100 being put into 
operation for receive-only purposes for 
the moment, the keyboard connection 
and those to the c.w. key, Microphone In, 

and PTT can mentally be eliminated, the 
point being to emphasize that although 
the CT-2100 has a host of interconnec- 
tion possibilities, only a few basic ones 
are necessary to get the unit operating. 

C.W. Operation 
Looking at the front panel of the 

CT-2100, one can see that the push but- 
tons are grouped into functional areas, 
such as for Data, Display, TX/RX Control, 
etc. Once all of the buttons have been 
preset, there is not much one has to do in 
operation. For instance, once the unit has 
been set up for c.w. operation, one would 
see appearing on the video monitor a 
status line that among other things dis- 
plays ‘‘MORSE.’’ When tuning-in a c.w. 
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The HAL System I! gear being put through its paces at DJOAT (W4FA). 

signal, one adjusts the receiver tuning so 
the c.w. LED in the Tuning Indicator block 
on the CT-2100 flashes in sync with the 
desired c.w. signal. The CT-2100 uses a 
heterodyne phase-lock-loop detection 
circuit for c.w. which has a center fre- 
quency of 800 Hz and will lock on to a 
keyed tone of that frequency and track it 
over about a + 100 Hz range. 

QT. 

SPEAKER 

YY 

ANTENNA 
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TRANSCEIVER 

The center frequency can be internally 
adjusted from 600 to 1200 Hz, and adjust- 
ment might be needed with some trans- 
ceivers when using very sharp c.w. Lf. fil- 

ters, such that, for example, a 700 Hz 

tone only instead of an 800 Hz tone is pro- 
duced during c.w. reception. One can 
check that lock is achieved by using the 
input/output button in the Monitor block of 
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Fig. 2- Basic interface wiring of CT-2100 for use with a transceiver. 
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the unit. Selecting ‘input’ one hears the 
received signal, and selecting ‘‘output”’ 
one hears the regenerated c.w. signal 
from the CT-2100. There are no speed ad- 
justments on receive since the unit auto- 
matically tracks from 1 to 100 w.p.m. 
speeds and recognizes all letters and 
numbers in Continental Morse plus all 
common punctuation signs and group- 
ings such as AR, BT, KN, etc. The tuning 
is fairly sharp, and it does require prac- 
tice to tune-in a c.w. station quickly, but it 
can be done. However, for extremely 
short c.w. transmissions one will usually 
find that the decoder we have program- 
med in our brains will react much faster. 

Once the signal is tuned in, the decod- 
ed characters will appear on the video 
monitor starting at the bottom of the 
screen. Each line of received text as it is 
completed scrolls smoothly upward to 
make space for the next new line. It’s 
really quite nice to see a good c.w. signal 
displayed, but on the other hand, a sloppy 
fist will produce a more than sloppy look- 
ing copy on the screen. This is because 
the computer in the CT-2100 ‘‘prints ’em 
as it hears 'em.’’ The computer will sense 
longer than normal pauses between let- 
ters as spaces and put a space on the 
screen, and if a station runs words to- 
gether, the unit will display them as one 
word. At slow c.w. speeds one’s brain 
can decode Morse faster than the CT- 
2100, but as speed increases, it is acom- 
pletely different story. The CT-2100 will 
merrily run along and decode high-speed 
c.w. that is an aural blur to one’s ears. 

KB2100 
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DS3100ASR: 

@ True ASK capabilities @ 200 line display storage @ 150 lines re- 
ceive ® 50 lines transmit @ Baudot, ASCII, and Morse Codes @ 45 
to 9600 baud RTTY @ 5 to 175 WPM CW ® WORD, LINE, and 
CONTINUOUS modes @ SYNC idle (‘‘diddle”) @ Unshift on space 
(USOS) @ WRU answerback ® Selective call printer control (SEL- 
CAL) @ Serial ASCII printer output for received text in any code @ 
Four keyboard controlled accessory switches @ RS232 or loop 
RTTY I/O @ 10 user-programmable HERE IS messages @ EAROM 
non-volatile storage of 4 HERE IS messages and operating conditions 
® On-screen status indicators @ Custom labeled 3-legend keytops 
for non-confusing control operations @ Built-in 12 inch P31 display 
@ 120/240V, 50/60 HzAC @ 13.5” x 20.5” x 15.25” @ 60 lbs. 
(two cartons) 

HAL COMMUN 
RTTY & CW 

MSO3100: 

@ Inserts into DS3100 @ Adds “electron- 
ic mail box” to DS3100 @ Extends 
DS3100 storage by 32K @ Works with all 
codes, Baudot, ASCII, or CW @ User- 
programmable call-up code @ May be 
used with‘KOS to switch TX and RX 
on/off @ Inserts CWID when required @ 
Sends user “HELP” and “RYRY” and 
“QBF” test messages when requested @ 
Lists directory contents, size, and date 
created @ Allows password for delete or 
read protection of files @ Use for brag 
tapes as well as for message storage @ 

Commands include: “.DIR .SDIR .READ 
.WRITE .ENDFILE .HELP .SEND .FILE- 
HELP .KY1ON .KY1OFF .KY2ON 
.KY2OFF .PRINTON .PRINTOFF .QBF 
-RYS .DELETE .EXIT” @ Factory instal- 
lation only 

PORTABLE RTTY and CW 
The HAL CWR6850 brings a new dimension to amateur RTTY opera- 
tion - PORTABILITY! Even though the size is small, the features are 
many: 

CWR6850: 

PROFESSIONAL SYSTEM! 
The DS3100ASR Terminal and ST6000 Demodulator are the choice of 
professional RTTY operators the world over. Some of the advanced fea- 
tures offered by this equipment are: 

ST6000: 

@ Super RTTY demodulator @ Perfect companion to DS31C 
“dream station” @ All three standard RTTY shifts (170-425-850 
® Receive and Transmit circuitry © Transmit tones crystal contre 
© Transmit CW ID - 100 Hz shift down in frequency @ Availabl 
“high” or “low” tones (High tones recommended for United Sta 
2125 Hz mark) @ Wide bandwidth limiter for superior signal cap 
@ FM or AM operation ® Multipole active filter front-end @ Ac 
filter discriminator @ Active low pass filter @ Synthesized tran 
tone outputs @ ATC (automatic tone threshold control) @ DTH 
cision threshold hysteresis) ® RS232, MIL188, CMOS, and cur 
loop I/O @ Built-in 175 VDC, 60 ma neutral loop supply @ M 
control relay for autostart © Antispace @ Built-in tuning osciliosc 
@ 120/240V, 50/60 Hz AC @ Table or Rack cabinet (sp¢ 
which) @ 3.5” x 9” x 17” @ 15 lbs. 

® Built-in display screen and demodulators @5” 
green CRT display @32 character display lines 
@4 pages of display @6 user-programmable 
HERE IS messages @ Internal RTTY demodulator 

for both “high” and “low” RTTY tones, three shifts 
each (170-425-850) @Baudot or ASCII baud 

rates of 45 to 300 baud @ Morse code send and 

receive 3 to 40 wpm ®@ Parallel ASCII printer out- 
put for received text @ Separate,small keyboard 
® Tape input/output connections @ Requires 12 
VDC, 1.8 Amperes @12.75” x 11.75” x 5” 
(CWR6850); 13.75” x 2” x 7.25” (Keyboard) 
® 20 Ibs, including keyboard 

LOW COST AND COMPACT! 
The DS2050KSR is a time-proven RTTY terminal, combining the best of the 
popular HAL DS2000 and ST5000. Some of the DS2050 features are: 

DS2050KSR: 

® One cabinet for keyboard, display generator, and 
demodulator @ Full 72 character line by 24 line screen 
@ 2 programmable HERE IS messages @ Built-in 
RTTY demodulator for two shifts (170 or 850 Hz) @ 

Send and receive Baudot RTTY at 45 to 100 baud and 
ASCII RTTY at 110 to 300 baud @ Send CWat 5 to 
100 wpm ® Receive CW (with MR2000 option) from 
Sto 100 wpm @ RTTY CW IDis built-in @ KOS (Key- 

board operated switch) @ Full current loop interface 
for send and receive RTTY loop (external loop supply 
required) @ SYNC idle @ USOS ® WORD mode @ 
Bright-dim video to distinguish TX and RX text @ 
120/240V, 50/60 Hz AC @ 14.1” x 8.8” x 4.7” 
®@ 18]bs © Two-tone tan cabinet @ External TV mon- 
itor required (HAL KG12 or ESM914 recommended). 
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TIONS CORP. 
UIPMENT 

COMMUNICATIONS TERMINAL 
The CT2100 and KB2100 make up a very versatile and convenient 
RTTY and CW communications terminal. The CT2100 offers capa- 
bilities available in no other single-unit RTTY system. Some of these 

CT2100 & KB2100: 

@ KSK or split-screen operation @ Large or 
small character video @ 72 or 36 character display lines @ 

24 lines per display page @ 2 pages of 72 character per line display or 4 pages of 
character lines ® 12 line split screen transmit pretype buffer @ 2 user-programmable HERE IS 
2ssages ®@ Very large brag tape storage in MSG2100 (2K characters) @ 4 Built-in RTTY demodula- 
's ® “High” tone RTTY (170-425-850 shift) @ “Low” tone RTTY (170-425-850 shift) @ 103 Mo- 
m RTTY (1070-1270 Hz; to 300 baud) @ 202 Modem RTTY (1200-2200 Hz; to 1200 baud) @ 
iudot, ASCII, or Morse code @ 45 to 1200 baud Baudot or ASCIIRTTY @ 5-100 WPM CW @ 
ystal controlled synthesized transmit tones match receive filters © RS232, Loop, or audio I/O in- 

face @ Tape in/out connections ® KOS (keyboard operated switch) for auto TX/RX @ HDX or 
)X @ Transmit data from loop device (paper tape distributor, etc.) @ Small separate keyboard with 
xible cord for comfortable lap operation @ On-screen status line and tuning indicator @ Serial 
3CIl printer output to print all received text @ 120/240V, 50/60 Hz AC @ 16.75” x 3.625” x 
1.375”; 19 lbs (CT2100) @ 14” x 2.375” x 7”; 7 lbs (KB2100) © Two-tone gray cabinet with 
lor front panel graphics @ External monitor required - HAL KG-12 or ESM914 recommended. 

SWL - 
Now you can also enjoy shortwave listening to RTTY and Morse 
code transmissions with a unit designed for that purpose. The 
CWR6700 offers many advance features, previously available 
only in more expensive transmit-receive terminals. Some of 
these features are: 

features are: 

RS2100 - NEW RTTY 
TUNING SCOPE: 

@ Matches CT2100 cabinet @ 
Gives crossed-ellipse type of 
RTTY tuning indication for 
CT2100 @ Also includes built-in 
175 VDC, 60 ma current loop 

supply ® Connects directly to CT2100 rear panel @ Also may be used with these 
other HAL products: DS2050, DS2000, ST5000, CWR685, CWR6850, 
CWR670, CWR6700, and ST5 or ST6 (with modification) @ One inch green phos- 
phor CRT @ Front panel positon, focus, and intensity controls ® 120/240V, 
50/60 Hz AC @ 3.5” x 8.25” x 10.156” @ 12 lbs. 

MSG2100 - Message Storage ROM Option: 

@ Installs in CT2100 @ Stores 7 - 256 character and 1 - 192 character “brag-tape” 
orreply messages @ Also stores contents of both HERE IS messages @ Non-volatile 
storage is not lost when power is turned off @ Type 2716 EPROM programmed by 
HAL or by anyone with EPROM programmer @ Have several made - one for home, 
one for field day, etc. @ Coding forms included with each CT2100 - KB2100 
system. 

RTTY and CW, TOO! 

CWR6700: 

®@ Receive ASCII, Baudot, or Morse code trans- 
missions and see the decoded characters on the 

TV monitor screen @RTTY speeds from 45 to 300 baud 
(60, 66, 75, 100, and 300 wpm) @ CW speeds from 4 to 50 

wpm ® Unshift on space (UOS) for Baudot reception @ Parallel 

ASCII printer output @Printer prints received 
ASCII, Baudot, or Morse signals ® Requires ex- 

ternal TV monitor (HAL KG12 or ESM914 rec- 
ommended) @Runs on 12 VDC, 0.8 Ampere 
@8” x 2.85” x 12.6” @8 lbs 

RTTY DEMODULATORS: 
HAL has long been a leader in the RTTY demodulator mar- 
ket. Our first two demodulator products, the ST5K and 
ST6K, are still in use all over the world and are still available 
on special order from HAL Communications (kit form only). 
The ST6000, as mentioned above, is a “standard of compari- 
son” for performance and reliability. The ST5000 is a simpli- 
fied version of the ST6000, particularly suited for limited 
budget installations where high performance is still a re- 
quirement. Some of the ST5000 features are: 
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ST5000: 
®@ Two shifts - 170 and 850 Hz (others available on custom order) @ Internal 
175 VDC, 60 macurrent loop supply @ Motor control autostart with motor relay 
and outlet @ Built-in AFSK transmit tone generator with narrow-shift CW ID 
® Meter tuning indicator with provision for external tuning scope (RS2100 rec- 
ommended) @2.75” x 8” x 12” @9|bs shipping @ Two-tone blue and beige 
cabinet. 

HAL COMMUNICATIONS, YOUR RTTY COMPANY: 
HAL Communications Corp. 
P.O. Box 365 
Urbana, Illinois 61801 
(217) 367-7373 

Since 1969, we have been designing and selling RTTY equipment for ama- 
teur and commercial use. We can claim many firsts in this business, in- 
cluding the first amateur video display of RTTY (RVD1001 and RVD1002) 
and the first commercial electronic amateur Baudot keyboard (DKB2010). 
The HAL people are proud of the equipment they sell and have a lot of ex- 
perience in interfacing many types of equipment for RTTY and CW. Yes, 
RTTY can be confusing, but we’ll be glad to help you if you give us a call. 

NY 
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PEREORMER 
Top performance, easy installation, 4 band 

operation, and moderate price are yours 

with Cushcraft’s new A4, 4 element beam. 

A4 operates on 10-15-20 meters. A74 add-on 

kit expands operation to either 40 meters or 

the new 30 meter WARC band. New engi- 

neering gives better performance through 

improved trap design with fewer parts, less 

installed weight and greater strength. You 

too can experience exciting DX contacts with 

A4 available through dealers worldwide. 

st 

» “Tused your new Ad during the 1981 Phone ARRL DX contest. 

It was dynamite!! In 24 hours I had worked 99 countries. After 

48 hours my total was 125. The A74 add-on kit allowed me to 

work 28 countries on 40 meters alone. It added new versatility 

to my 40 meter activity. By the end of 48 hours I had worked 

almost 1500 contacts with 285 multipliers: Thank you for mak- 

ing my operating more fun.” ART HAMBLETON, KILL. 
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CORPORATION 

THE ANTENNA COMPANY 
| 48 Perimeter Road, P.O. Box 4680 

*Logs to be verified : Manchester. NH 03108 
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INPUT/OUTPUT: 

Audio 
Input: 

Audio 
Output: 

RS232 1/0: 

Loop |/0: 

ASCII 
Printer: 

Video to 
Monitor: 

0.5 V p-p, 4-600 ohm audio 
800 Hz for Morse receive 
1000-3000 Hz for RTTY 
XMIT OUT = — 32 dBm (20 mV nom), 600 ohms (adj.) 
TAPE OUT = — 32 dBm (20 mV nom), 600 ohms (adj.) 
MON OUT = adj. to 2 Watts, 4-8 ohms 
All harmonics below 9th are attenuated >30 dB 

Standard RS232 data interface levels; 
Mark = —5to —15 VDC 

Space = +5to +15 VDC 
Standard current loop; 
Voltage = 200 VDC maximum 
Current = 18 to 120 mA 
Mark = Loop current on 
Space = Loop current off 
Loop referenced to chassis ground at the CT-2100; External loop power 
supply required; data may be transmitted from external loop device. 
Serial, RS232-C, 300 baud ASCII printer output; all received and transmit- 
ted text may be printed on the ASCII printer, regardless of code, up to the 
data rate of the printer itself. 

RS170 standard composite video output; 1.0 V p-p, 72 ohms, 6.1 MHz 
bandwidth. 

DATA CODES AND RATES: 

Baudot 
Code: 

ASCII Code: 

RTTY Data 

Rates: 
Morse Code: 

103 Modem: 

202 Modem: 

DISPLAY 

Video: 

Screen: 

Page 
Memory: 
Split Screen: 

Characters: 

U.S. Standard 5-level International Telegraphic Alphabet No. 2 Baudot 
Code with 1 unit start and 1.5 unit stop bit. (Interchange of BELL and’ 
available on export units for CCITT 2.) 

American National Standard Code for Information Interchange (ASCII) as 
defined by ANSI Standard X3.4-1968. 8 unit code with 1 unit start pulse; 2 
unit stop pulse for 110 baud and lower rates; one unit stop pulse for 150 

baud and higher rates. Full 128 character set may be transmitted and re- 
ceived; 8th data bit (‘‘parity bit’’) set to space condition. 
Baudot or ASCII codes may be transmitted and received at 45, 50, 57, 74, 
100, 110, 150, 300, 600, and 1200 baud. 
Continental Morse Code including all letters, numbers, period, comma, 
colon, semi-colon, dash, apostrophe, parenthesis, quote, question mark, 
and AA, AR, AS, BT, KN, SK, and error prosigns. Receive speed 
automatically tracks from 1 to 100 w.p.m. speeds; transmit speed may be 
set for 1 to 100 w.p.m. in 1 w.p.m. increments. 

Mark = 1270 Hz 
Space = 1070 Hz 
CWalDs=1870:Hz 
Mark = 1200 Hz 
Space = 2200 Hz 
C.W.|ID = 1100 Hz 

Standard RS170, 1.0 V p-p, 72 ohm composite video; 6.1 MHz (72 
character lines) or 3 MHz BW (36 character lines). 
24 lines of 72 or 36 characters per line; top line may be used to display 
terminal status or for programming of HERE IS messages; vertical tuning 
bar in upper left margin indicates RTTY tuning. 
48 lines of 72 characters per line (2 pages); or 96 lines of 36 characters 
per line (4 pages). 
Bottom 12 lines of page 2 (page 4 in 36 character line mode) devoted to 
pre-typing of transmit text. Cursor may be repositioned in four directions 
for full editing. Available only when KB-2100 is used; text may be typed 
while receiving. 
Full upper and lower case letters, all numbers and punctuation of the 

ASCII character set, special graphic symbols for ASCII control codes; 
5 x7 dot matrix with half-dot shift; full lower case descenders. 

TX/RX CONTROL: 

HDX/FDX: 

LED: 

Operate terminal in either half-duplex (HDX) or full-duplex (FDX) modes; 
HDX gives screen display of typed text and local ‘‘echo”’ as it is transmit- 

ted; typed text is not displayed, and there is no local ‘‘echo"’ in FDX mode. 
Six LED indicators show MARK, SPACE, RTTY center tuning (+/+), 
Morse center tuning (C.W.), audio input overload (OVLD), and KOS on-off 
status. 

MESSAGE STORAGE: 

With 
KB-2100: 
With 
KB-2100 
and 

MGS-2100: 

Two user-programmable HERE-IS messages, each 32 characters long, 

volatile. 
2041 character non-volatile EPROM storage may be divided in up to seven 
255 character messages, one 192 character message, and two 32 char- 

acter HERE-IS messages. EPROMs are factory or dealer programmed and 
are socketed so that several different EPROMs may be interchanged by 
the user. 

Table I- CT-2100 condensed specifications. 

Say You Saw ItInCQ 

The heart of the system is the CT-2100 
communications terminal. It measures 

about 1642"x4"x 10%". 

A look inside the CT-2100. It is a complex 
but very neatly constructed unit. Basical- 
ly, there are two large PC boards. The top 
one, which can be seen, contains some 
optical message EPROM 's on the left. 

The Display block on the CT-2100 does 
several interesting things. It allows for the 
selection of a 72 character per line mode 
or a 36 character mode. The page in use 
appears on the status line on the display. 
When text is received (or typed in from a 
keyboard), it starts on the high numbered 
page and works up from the bottom line 
on the screen. When the bottom line 
reaches the top of the page, it is dumped 
over into the bottom line of the next lower 
numbered page. It moves up again on 
that page and then is transferred to the 
next lower page, if one is available, or 
dumped and lost. By a pushbutton one 
can recall any page not being displayed. 
One can also choose reverse video if de- 
sired. That is, instead of black characters 
on the screen, it will produce white char- 
acters centered in a black field. 

When transmitting c.w., one does have 
to choose a transmission speed. The In- 
crease/Decrease buttons on the CT-2100 
allow setting the speed in 1 w.p.m. incre- 
ments from 1 to 100 w.p.m. The speed se- 
lected is shown on the status line on the 
monitor. This line will also display a nota- 
tion such as ‘‘WT = 4”’ to indicate the se- 
lected weight of the transmitted Morse. 
Nine different weights can be selected by 
keyboard commands. Fig. 3 is an inter- 
esting display of the selectable weight 
feature. One can transmit c.w. either us- 
ing a continuous mode or aword mode. In 
the continuous mode, characters are im- 
mediately transmitted as one types them 
into the keyboard. In the word mode, a 
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word is not transmitted until the next 
word is started (unless one presses a New 
Line key to end a transmission). Thus, one 
can type several lines of text, and de- 
pending upon how fast one types and the 
transmission speed chosen, one might 
easily get several lines ahead of the text 
being transmitted. 

The typed characters automatically 
appear on the screen in reverse video. As 
the characters are transmitted, a cursor 

moves across the screen. There is a Rub 
Out key which allows for text editing of 
antransmitted characters. Each depres- 
sion of the key backs up the display one 
character, and one can insert a correc- 

tion before transmission. One can also 
use all of the ‘‘pages’’ available to pre- 
type text for later transmission for a total 
of 48 lines of 72 characters each—a total 
of 3,456 characters. However, one can 
only do one thing at a time using the full 
“page’’ capacity—either compose key- 
board text or receive text on the screen. 

A special feature of the CT-2100 is a 
split-screen display mode. When select- 
ed, one half of the screen displays re- 
ceived characters, while simultaneously 

one can pretype-in characters to be 
transmitted on the other half of the 
screen. The received text is in normal 
video, while the pretyped text is in re- 
verse video, so it is very easy to separate 
them. An arrow also appears at mid- 
screen. Up to 12 lines can be pretyped 
(stored for transmission), and, of course, 

as soon as transmission starts, one can 
type-in additional characters. 

The CT-2100 has transistor switches 
incorporated which can be used to direct- 
ly key any positive or negative voltage 
keying circuit in a transceiver. 

RTTY Operation 
In general terms, RTTY reception and 

transmission are very similar to that de- 
scribed for c.w., but one has to make a 
few ‘‘decisions’’ before operation can 
start. The CT-2100 provides for the selec- 
tion of a very wide range of RTTY shifts, 
data rates, and audio tone pairs (for feed- 
ing into the microphone input of an s.s.b. 
transmitter). Three shifts are available: 
850, 425, and 170 Hz. Data rates or 
speeds can be selected for 45 baud (60 
w.p.m.), 50 baud (66 w.p.m.), 57 baud (75 
w.p.m.), 74 baud (100 w.p.m.), etc., on up 
in steps to 1200 baud! So-called high 
tones (Mark= 2125 Hz; Space = 2295, 
2550, or 2975 Hz) or low tones (Mark = 
1275 Hz; Space = 1445, 1700, or 2125 
Hz) or ‘‘modem’’ tones (discussed later) 
can be selected. Of course, all of this ver- 
satility should not become confusing. 
When turned on, the CT-2100 will auto- 
matically set itself to 45 baud, and if one 
then selects 170 Hz shift, normal polarity, 

and high tones, one is then ready to go for 
most h.f. RTTY work on the amateur 
bands. Reception of commercial RTTY 
stations will usually require trying at least 
the other shifts and some higher speeds. 
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Fig. 3- The CT-2100 allows the ‘‘weight’’ of transmitted Morse to be set with digital pre- 
cision to any one of eight steps. 

The speed to which the CT-2100 is set will 
be displayed on the status line on the 
monitor. 

The tuning aids available for RTTY re- 
ception include, as for c.w., audio tone 
comparison between the audio in/out on 
the CT-2100, so one can hear that mark 
and space signals are within the filter 
passbands and are being regenerated. 
Also, there is a three LED display for 
Mark, +/+, and Space. When proper 
tuning is achieved, the +/+ LED glows 
steadily, while the other two flicker. In ad- 

dition, there is a tuning bar on the moni- 
tor. The vertical length of the tuning bar 
will vary as one tunes an incoming signal 
through the mark and space filter. Cor- 
rect tuning occurs when the length 
changes little between mark and space 
conditions. An optional tuning aid can be 
used if one has an X-Y oscilloscope. The 
CT-2100 has rear-panel Mark and Space 
outputs so one can achieve a crossed el- 
lipse indication on the scope. 

Transmission can be direct from the 
keyboard using the word mode, or one 
can precompose all available ‘‘pages”’ 
while not receiving or use the split-screen 
mode to simultaneously receive while 
pretyping a half page (various types of 
memory messages available from the 
keyboard or externally are discussed lat- 
er). A word wrap-around feature (also ef- 
fective on receive) prevents splitting of a 
word at the end of a line. If one over-types 
a word, all of that word (back to the last 
space) is transferred to the next upcom- 
ing line. 

Two additional features on RTTY are 
an Idle (or ‘‘diddile) mode and a KOS 
mode. The Idle feature, when selected, 
inserts a continuous stream of non- 
printing characters during pauses in typ- 
ing, thus helping the receiving station 
maintain sync. The KOS (Keyboard 
Operated Switch) is the RTTY equivalent 
of s.s.b. VOX to avoid manual transit- 
receive switching. 

Since current FCC regulations require 
a c.w. identification before and after 
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The KB-2100 keyboard. It plugs directly 
into the CT-2100. 

Looking inside the KB-2100, one notes 
again the very clean, professional con- 

struction typical of the units. 

RTTY transmission, this feature is also in- 
cluded in the CT-2100. Current regula- 
tions also provide only for the use of the 
45, 50, 57, and 74 baud rates when the 
Baudot RTTY code is used. 

ASCII Operation 
The CT-2100 will receive and transmit 

the full unabridged 128 ASCII code set 
(upper and lower case, symbols, control 
codes, etc.) at all of the baud rates previ- 
ously listed, although 110 baud is com- 
monly used on the h.f. bands. ASCII oper- 
ation is essentially the same as that de- 
scribed above for regular RTTY, with all 
the features of word wrap-around, word 

Say You Saw It In CQ 



MI ANTENNA 
TUNERS wn 

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. 

TRANSMITTER 
SOe CS 

SENS IPOWER 

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 

MFJ-900 

°A9?%, 
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. 

MFJ-984 VERSA TUNER IV 

MF J-984 

e | $329°° $10) 
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. 

INDUC TANCE ANTENNA 

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 
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 

inductor for 

1000V 

MFJ-949B VERSA TUNER II 

MFJ-949B 

139%, 
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 wattmeter (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 

MF J-989 

1 $329°5, 
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. 
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Ham Radio’s most popular 

antenna tuner. Improved, too. 

$8 95 
(+ $4) 

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, 9408, 
945, 944, $3.00. 

MFJ-962 VERSA TUNER III 

MFJ-962 

$229°5 $10) 

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. 

= order or for your nearest dealer 

CALL TOLL FREE 

Se eu scce La 
For tech. info., order or repair status, or calls 
outside continental U.S. and inside Miss., call 
601-323-5869. 
¢ All MFJ products unconditionally guaranteed for 

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

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

Write for FREE catalog, over 80 products 

ME. ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 



mode, pre-loading full pages or split- 
screen operation, Idle character, and 

KOS being available when normal half- 
duplex operation is used. However, full 
duplex (simultaneous send/receive) is 
also available in ASCII, and then the pre- 
ceding features are not available. Char- 
acters are transmitted as they are typed 
and are not displayed. This mode is 
sometimes used between a terminal and 
a computer, with the computer providing 
an echo of the transmitted text (which will 
appear on the monitor) to verify data ac- 
ceptance. The CT-2100 may be interfac- 
ed to other ASCII equipment through the 
four available tone pair demodulators/de- 
modulators, ‘‘RS232”’ data interface lev- 

el in/out connections, and RTTY Loop 

connections (noted below). An output is 
also provided for a serial ASCII data print- 
er. All received and transmitted data of 
the CT-2100 is outputed to the printer re- 
gardless of the code or data rate used up 
to 300 baud. The output provides a code 
and speed conversion, allowing printing 
of Morse, Baudot, or ASCII data on the 
same printer. 

Additional Features 

The CT-2100 has Tape In/Out connec- 
tions for an audio tape recorder for re- 
cording and/or playing back messages in 
any mode. Messages can be made up 
from the keyboard or recorded as they 
are transmitted, and, of course, canbe as 
long as the tape will accommodate. 
Transmitted tape text is reprocessed by 

the regenerator circuits in the CT-2100 
for a clean output. Recorded received 
data is also reprocessed for a clean re- 
cording. 

An RTTY Loop connection provides for 
interface with conventional, mechanical 

TTY machines. There is no speed or code 
conversion associated with this output 
(e.g., if 45 baud is selected for the moni- 
tor, the loop output will be 45 baud). Data 
may also be transmitted from a loop con- 
nected device such as a tape reader (TD) 
unit. 

The ‘‘modem’’ tones incorporated (so- 
called 103 or 202 standard) are the same 
as those used for phone-line computer 
data transfer. They will allow transmis- 
sion of high data rates using v.h.f. AFSK 
techniques. 

Fig. 4 indicates the connection to the 
CT-2100 if practically all possible exter- 
nal devices were used. Cable salad, any- 

one? 

KB-2100 Keyboard 
This keyboard connects to the CT- 

2100 through a single coiled telephone- 
type cable. It has 59 keys arranged 
similar to those on a standard typewriter 
with extra control keys (colored black). 
The standard alphabet, numbers, and 
punctuation keys are used in all modes 
just as one would use them on a typewrit- 

er, except that only ASCII transmission 
provides for upper and lower case. To 
type some of the special commands in 
ASCII such as DLE (Data Link Escape), 

KB2100 

one would type CTRL-P. For RTTY Baudot 
to send #, one would type SHIFT-3. For 
Morse, some of the prosigns are not ob- 
vious from the keyboard. For instance, to 
send AR, one depresses the @ key. The 
keys have an automatic repeat feature. 
Any key combination held down for more 
than % second will repeat at 7 charac- 
ters per second. 

There is a host of functions associated 
with the control keys, but only a few high- 
lights will be mentioned. The IDENT key 
will always produce a Morse output 
which is the same as that programmed in- 
to one of the two HERE IS keys. These lat- 
ter keys transmit two different user pro- 
grammed (by keyboard entry) messages, 
each being up to 32 characters in length. 
Using the HERE IS keys, the messages 
are transmitted in any selected mode. 
The message storage is volatile unless an 
optional message EPROM is installed. 

The NEW LINE key selects the next line 
for typing for Morse, and generates ‘‘car- 
riage return - line feed - letters’ for Bau- 
dot and ‘‘carriage return - line feed’ for 
ASCII, thus saving many individual key 
depressions in the latter two modes. The 
RUB OUT key, as explained previously, al- 
lows editing of errors made while typing. 
The BRK key produces key-down condi- 
tions in Morse or a continuous space in 
Baudot and ASCII. Special use is made of 
the CTRL and SHIFT-CTRL keys with the top 
row of number keys. Just a few examples: 

CTRL-1 produces the split-screen option. 
CTRL-5 affects the Morse weight options. 

Loot Powar 
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Fig. 4— The extremely versatile interface possibilities for the CT-2100 are shown by this diagram. 
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You’ve Got Terrestrial Interference... 

We’ve Got Filters! 
The concrete under your new earth station isn’t hard yet, but 

you've got trouble already—unwanted microwave signals are 
destroying your picture. Your customer is throwing tantrums, and 
you have two choices: Tear it down and eat the installation costs, 
or filter it. 

tem, © Toy We can help. Call us and we'll send you MTV/82, which tells 
© HaagS Bang" Ons mn how to eliminate terrestrial interference on earth stations and lists a 

complete line of filters designed and tested for this purpose. 
Created for effective use by novice and experienced earth station 
operators alike, MTV/82 explains each type of interference, 
describes the symptoms and recommends specific filters to solve 
your specific problems. 

@ microwave & IF bandpass filters 
e /F traps 

Products include: © waveguide adapters 
® power dividers 
® coax adapters 
® specials! 

Call or write today and we'll also send you FG/82, “Earth Sta- 
tions & Terrestrial Interference: A Filtering Guide for the Installing 
Dealer.” 

in = ¢ 6743 Kinne St., East Syracuse, NY 13057 
Toll Free 1-800-448-1666 TWX 710-541-0493 

MicROWAVE riltes COMPANY, iNc. NY/HIJAK/Canada (Collect) 315-437-3953 

CIRCLE 88 ON READER SERVICE CARD 

Introducing our Latest Model — NOVAX II 

SIMPLEX / DUPLEX 

AUTOPATCH 

AMATEUR MICROWAVE TV SYSTEMS 

M-21 SYSTEM FEATURES 

55db System Gain 

36” Parobolic Antenna 

Microwave Downconverter 

enclosed in aluminum 

die-cast case 

SPECIAL PRICE $179.95 

REGULAR PRICE $199.95 

NOVAX I 

NOW TWO MODELS TO ae 
SERVE YOU BETTER NoVax 

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 

T-1 SYSTEM FEATURES 

Over 35db System gain 

22” Parabolic Antenna 

Microwave Downconverter 

enclosed in probe 

SPECIAL PRICE $129.95 

REGULAR PRICE $144.95 
backyard or poolside — Automatically ... Easy installation. Transceivers, 
featuring solid state switching, offer best results ... Available interfaced 
with an ICOM 22U. 

M-21 & T-1 Systems © 3 min. Call duration timer 

come complete with: © Up to 45 sec. activity timer YES 
Attractive Power Supply © Single digit Access Control NO 

5 ° ey ®@ DTMF (Touch Tone)* phone connection YES 

ae RG-59 60 %o fi Foil © 4 digit Access Control YES 

3’ RG-59 Jumper © Toll Restrict YES 
_ © LED Digital Display YES 

£ © Vinyl covered alum. case size 10" x 8" x 1%" 

SRS has other microwave systems, kits, boards, and SiDiSa INT ICSeTEN ERSTE: WE 

components available. Complete Satellite receiving ® Rotary Dial System (incl. Last digit dial) YES—“‘Option””—$49.95 
systems from $2195.00. Send for FREE catalog. Dealer ® Ring Back (reverse autopatch) “Option” | YES—$39.95; Kit $29.95 | YES—Wired—$39.95 

Inquires invited. SRS P.O. Box 50 East Detroit, MI 48021 © Price Kit;$169.95/wired $219.95] Wired only $279.95 
. N.Y.S. Res. add . Sales T: SHIPPING ADD $3.50 in U.S.A. (313) 791-5551. Visa & Master Card Accepted. —ee are 

To order, send URRENT: 
check, money VELOPMENT Box 162 - Tudman Rd. 

oer Oty ee ORPORATION Westmoreland, N.Y. 13490 
AND VISA ACCEPTED (formerly R.W.D. Inc.) Phone 315-829-2785 
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CTRL-7 turns the CT-2100 transmit text 
on/off. 
CTRL-8 produces 36 RY’s. 
CTRL-9 produces the complete THE 
QUICK BROWN FOX JUMPS OVER THE 
LAZY DOG’S BACK 0123456789 test 
message. 
CTRL-0 produces a string of four CQ char- 
acters. 

The sequence SHIFT-CTRL-1 to 8 pre- 
pares for transmission one of the eight 
messages which can be programmed in- 
to the optional HAL MSG-2100 message 
storage EPROM. The ROM (a 2716) can 
take 256 characters in each of the first 
seven message blocks and 192 in the 
eighth block. Blocks can be combined if 
desired for longer messages. If you buy 
the EPROM from HAL, they or a dealer 
will program it for you according to the 
text you supply (it can also be reprogram- 
med when desired). 

The KB-2100 keyboard, because of the 
coding used, is the only one that can be 
used with the CT-2100. 

Video Monitor 

A high-quality video monitor that has a 
video bandwidth of at least 8 MHz and 
preferably 12 MHz should be used with 
the CT-2100. The green phosper display 
screens are preferred since they are very 
easy on the eyes as compared to harsh 
black-and-white displays. The monitor 
used for these tests was the Model 
DV3100, the normal companion monitor 
for the more expensive HAL DS3100 ASR 
(supplied by HAL because of the 220 v/50 
Hz power | have in Germany). However, 
the Model KG-12/N monitor is recom- 
mended by HAL for use with the CT-2100. 
This monitor is available from your HAL 
dealer for several power voltage and fre- 
quency combinations (KG-12/NU for 120 
v/60 Hz; KG-12/NE for 220 v/50 Hz). 

To give a good display of the 72 char- 
acter lines, a monitor such as the KG-12/ 
NU will provide the sharpest display. But, 
even as HAL admits in their literature, 
some good-quality black-and-white TV 
sets can easily be modified to serve as a 
video monitor. Some horizontal/vertical 
size adjustments will probably be neces- 
sary so one can see all four corners of the 
raster, and a means has to be provided to 

couple the CT-2100 video output to the in- 
put of the first video amplifier stage in the 
set. The literature for the CT-2100 pro- 
vides details on how to accomplish this. 

Construction and the Manual 

HAL is acommercial equipment manu- 
facturer, and this is reflected in the con- 
struction of their System II units. Rugged 
steel or aluminum material wrap-around 
cabinets are used. The lettering on the 
keys and controls is outstandingly clear 
and sharp (the CT-2100 has groupings of 
red and blue buttons with white lettering 
on a gray background). If one starts to 
take equipment covers off (see photos), 
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The video monitor is housed in a well- 

shielded cabinet. 

A look inside the ESM-914 video monitor. 
The a.c. supply is on the right, and the 
rest of the circuitry is on a large PC board. 

one will find very neatly laid out, double- 
sided PC boards. There is a generous use 
of connectors between various boards 
and between other components so that 
any board/major component can be re- 
moved for servicing. All of the units, by 
the way, can be internally changed over 
for 110/220 or 50/60 Hz operation. 

The manual supplied with the CT-2100 
runs some 87 pages, and it is all opera- 
tion/adjustment information and not ser- 
vicing data (that is ina separate manual). 
However, HAL has organized the manual 
quite realistically. The first main chapter, 
“Simple Hook-Up for the Eager and Impa- 
tient,”’ gives one just enough information 
to get the units interconnected and on the 
air. Then, after one gets over the initial 
fascination or seeing how the units work, 

one can read detailed chapters which 
thoroughly explain all the features. Varia- 
tions in hook-ups are covered, plus how 
to use a TV set as a monitor, r.f.-induced 
problems, user adjustable controls, self- 
programming of an optional 2716 
EPROM (if you have the equipment), etc. 
A one-year warranty applies to the units, 
subject to the usual conditions of no mis- 
use, abuse, etc., by the owner. 

Operational Tests 
There was just no way that a bench 

check could be made of all the shift/tone/ 
speed combinations available in the fil- 
ters, demodulators, and modulators in 

the CT-2100. The specialized test equip- 
ment necessary was not available. How- 
ever, what could be checked with regard 
to levels and the tone frequencies for 
various shifts was done. The levels all 
came out to within 5% of those specified, 
and the tone frequencies to within + 2 Hz 
(the latter to be expected since they are 
all crystal derived). The lower baud rates 
which could be checked were exactly 
correct (e.g., 45 baud). 

On-the-air operation was, of course, 
the most fun, and the gear performed ex- 
cellently. It took quite a few hours to geta 
feel for all the capabilities of the units, 
and | still feel | have missed learning a few 
features. Initial operation was on c.w., 
which ranged in satisfaction from poor 
(when encountering a very sloppy fist, 
which made the monitor display alphabet 
soup) to excellent (when QSO’ing with a 
station using keyboard generated c.w.). 
But, operation quickly shifted to RTTY 
where one could really have a bit of fun 
using all the automated and message- 
storage features of the units. The text, 
displays, and RTTY pictures that one can 
generate (especially using an ancillary 
audio tape unit) are up to one’s imagina- 
tion. Many QSO’s with excellent reports 
were had with European amateurs in the 
14.075-14.100 MHz range. 

ASCII operation was not tried while us- 
ing the gear in the European area. How- 
ever, there is no reason why it would not 
perform perfectly. 

| can only advance two cosmetic criti- 
cisms. The LED display gets confusing at 
times. It would help to have the c.w. one 
blanked out on RTTY and the RTTY ones 
blanked out on c.w. (I used tape). The 
“bell” tone burst makes one jump out of a 
chair. Some will say that such is its pur- 
pose, but |’d trade it for a simulated gong- 
type sound. 

General Comments 

If you have read this far, it should be 
apparent that HAL’s System II is very so- 
phisticated. It is also not inexpensive. So, 
if one is interested in this type of equip- 
ment, one has to consider the quality, ver- 
satility, interface possibilities, expansion 
capabilities, non-obsolescence features, 

etc., of such equipment versus a less ex- 
pensive, simpler approach. It’s up to you. 

If one has just started to become inter- 
ested in RTTY and/or ASCII, two free 

pamphlets from HAL (Box 365, Urbana, 
Ill. 61801) might be of interest: ‘‘Ques- 
tions About RTTY”’ and ‘‘ASCII, Baudot 
and the Radio Amateur.”’ Both are excel- 
lently written and do not attempt to ‘‘pro- 
mote’’ HAL gear to the exclusion of just 
giving the reader a clear idea of what 
electronic RTTY and data transmission 
are all about. 
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ORDER BEFORE DEC. 15th 
AND GET A FREE GIFT! 

LOW OHM METER 
MODULE, DM-10 

Measures resistance from 10 milli0hms to 20 Ohms. Now you can measure resistance 
down to 10 millihms with this low cost, easy to use DVM module. Check coil resistance, 
transformers, relays, chokes, printed circuit board copper paths and ground cables. 
Special zero balance control nulls out input cable resistance to insure accurate readings. 
Your DVM has to be set to 2V range during operation. 

— Resistance range 10 
millidhms to 20 Ohms 

— Zero Calibration control 
— Battery powered (push 

to read battery saver 
Circuit). Requires 9 Volt 
Battery (not included) 

— Size 6.25''x3.75"x2”" 
— Incl. Model 336 Test 

Clips 

BM-18 LOW OHM METER MODULE 

me fi ne 
BEE Gianna FESA 18 MESA 

8 CHANNEL SCOPE MULTIPLEXER, DM-12 
Convert your single channel scope into a 4 or 8 channel instrument; just connect the DM-12, 8 
channel scope multiplexer to your scope, clip the 8 input probes to the signals you want to view 
Simple, easy, fast—can handle logic level TTL signals from DC to 3MHz. Features separate spacing 
and trace amplitude controls and selectable sampling rate—all to insure easy clear scope display. 

S-CHARME 
SCOPE MSLEPLERER co 5 ET 

#RLSE Litt 
NPET. AMEUITNRE ‘SPACING BUTP SI -- 

ss z ) & 
/ a5 a Li ay 

INPBE HELE 

thet 

COMPLETELY 
ASSEMBLED 
AND TESTED! 
READY TO USE! 

‘SEMPLE BATE 

CHANNELS — 8 TTL compatible input channels (1 TTL load per channel) can drive 50 Ohm 
scope cable. 

— Maximum full screen amplitude 1.6 Volts adjustable. 
— Trace amplitude and spacing controls. 

— 4 or 8 channel selector switch. 
— 8 color coded input cable, 24’’ long with insulated alligator clips. 
— External 9 VDC power supply included (Model MMAC-2). 

AT ONCE! 

— Size 6.25" x 3.75" x 2” 
— BNC Output Cable Accessory (Model PSA-2 add $14.95). 

PORTABLE SELF-CONTAINED 
CIRCUIT DESIGNER, OM-5 

Contains 8 LEDs and 8 logic switches. 
— Control switches and buffered LED logic indicators 
— Plug your ICs into solderless breadboards, tie in power and ground, connect 

eS MEAT =a i} Ww 

EE Also available in eps swAhes ae ster NE 

4 LEDs and 4 logic _ seit-powered, in compact, 

wotel DH-SA — Gatew chs cet Apeeus 
or AC powered providing FREE Gl FT! 

economical bench use or 
convenient portable use. 
Available in two models. 

*§9” 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE © SPECIAL ENDS DEC. 30th 

FOR FASTER 
SERVICE 
USE YOUR 
CREDIT CARD. 

l, 

*Batteries not included 

1- 

— 2V Output 
— Accuracy better than 5% 
— Push to read range (button) from 1 pF to 20,000 uF 
— Zero Calibration control 
— In one easy to use, self-contained package 
— Battery powered, with “push to read” battery saver 

— Size 6.25" x 3.75" x 2” 
— Includes Model 336 Test Clips 

aacaia Uicecraizs 
44 KENDALL STREET 

NEW HAVEN, CT. 06512 

800-243-6953 

A fully assembled and tested triple benchtop power supply. 
Includes fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp and —5V to 
—15V @ 0.5 Amp—all supplies 

LOW COST CAPACITANCE 
METER MODULE, DM-8 

plete and ready for use in a durable 
(8" x 6’ x 3%"’) metal case. 

Connect this high quality low cost 
Capacitance Meter Module, DM-8 to 
your digital Volt Meter and turnit into 
a Digital Capacitance Meter—the 
Low Cost Way! 

COMPLETELY 
ASSEMBLED 
AND TESTED! 
READY TO USE! 

19° 
LOW COST HIGH 

FREQUENCY COUNTER 

circuit (QV batteries not included) 

SSSR IEE 

MODEL NO. DM-7 
The Albia Model DM-7, 8 Digit High Frequency COMPLETELY 
Counter is easy to use, switch selectable time ASSEMBLED 
base input by a single BNC, nothing to build! PRE-CALIBRATED 

— 5 Hz to 550 MHz PRE-TESTED 
— 8 big easy-to-read .43’’ high intensity LED 

display 

— Crystal (£3 ppm @ 25 C) controlled 0.1 or 
1.0 sec. gate times 

— Convenient benchtop size (7x10''x3") dur- 
able attractive case 
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Packet communications are the new buzz words in 

amateur radio. K4YV takes some of the mystery away by 
giving us a clear, concise overview of packet 
communications and how it can be used in amateur radio. 

Packet Communications In 

The Amateur Radio Service 

Portions of this article have been extract- 
ed by permission from Packet Switching: 
Tomorrow's Communications Today, by 
Roy Daniel Rosner, Lifetime Learning 
Publications, Belmont, California 94002. 

The many contributions of amateur 
radio operators and experimenters are 
well known in the fields of electronics and 
communications. In much the same vein, 
computer hobbyists are making major 
strides in the application of low-cost com- 
puter hardware to a variety of popular 
and practical applications. It is estimated 
that at present there are between ten and 
twenty active computer amateurs in the 
United States for every active amateur 
radio enthusiast. Among youngsters in 
grades seven to twelve, amateur comput- 
ing is one of the most rapidly growing in- 
terests, and formal programs both inside 
and outside of the school systems are 
found throughout the country. 

As in any field, the exchange of infor- 
mation among enthusiasts is a major ele- 
ment in the enjoyment of the hobby. For 
those interested in home computers, that 
exchange is often implemented using the 
computers themselves by linking them 
together using telephone lines, either di- 
rectly to each other or to shared storage 
facilities (mailboxes) in a central comput- 
er. In essence, electronic communica- 
tion among hobby computers is nothing 
more than a nationwide RTTY network 
using dial-up telephone lines rather than 
r.f. communication. 

One of the major advances over the 
past decade in communications among 
computer devices is known as packet 
switching, or packet communications. Packet 
switching networks allow the communi- 
cations facility—whether it is a telephone 
line, an r.f. link, or a satellite channel—to 

be used with the utmost efficiency and to 
serve the greatest number of possible 
users. The many amateur radio enthusi- 
asts who have also developed an interest 

*12001 Turf Lane, Reston, VA 22091 
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BY ROY DANIEL ROSNER’, K4YV 

THE SECRET 
FORMULA IS 

E=MC2 

Fig. 1- A packet switched network used for voice communications. 

in home computing are beginning to 
translate this new technology to the ama- 
teur services in a variety of applications. 
Packet radio operations on v.h.f. repeat- 
ers are already operational in many met- 
ropolitan areas, and packet operation 
over the Phase III AMSAT satellites is be- 
ing planned. Future applications of pack- 
et operations are virtually unlimited, both 
in commercial services as well as inama- 
teur radio. 

What Is Packet Communications? 

Packet communications derives from 
the recognition that communications be- 
tween individuals, or between an individ- 
ual and a remote computer which con- 
tains useful information, occurs in short 
bursts of transmission separated by rela- 
tively long intervals of time during which 
the computers and the humans think. It is 
thus very inefficient to tie up a two-way 
(full duplex) communication circuit, dedi- 
cated to a single pair of users, during the 
entire course of any extended period 
of intercommunication. Information is 
stored (buffered) temporarily at each end 
of the circuit to form a packet of data (in 
most systems containing up to 128 char- 
acters) and is then sent in a single burst 
over the transmission facility. During idle 
periods in the use of the circuit by one 

user, the capacity is available for use by 
any of a number of other users. 

While most present application of 
packet communications is for the ex- 
change of computer-based data, packet 
switching was originally conceived as a 
voice communications technique for the 
purpose of achieving protection from in- 
terception or wiretapping. These ideas, 
developed at the RAND Corporation in 
the early 1960s, started with the notion of 
breaking a voice conversation between 
two parties into short, separate pieces 
(packets) as depicted in fig. 1. At each 
switch, the pieces of a call would be mix- 
ed with pieces of other calls and sent 
piece by piece over several different 
routes to the destination. Only at the des- 
tination would it be possible to collect all 
of the pieces and, after reassembling 
them in proper order, make the voice in- 
telligible. If the wires were tapped any- 
where in the network, or if communica- 
tions between two radio relay points were 
intercepted, all that would be heard is the 
garble of dozens of interleaved bits and 
pieces of many conversations. Although 
these ideas were published in 1964, the 
technology was not really available to 
perform the complex processing, rout- 
ing, and control functions required to im- 
plement this concept in a large-scale 
communications network. 
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Fig. 2- Basic operation of a packet switched network. Movement of a three packet 
message from User A to User B. 

The practical application of packet 
communications came later in the de- 
cade, when, in 1969, the Advanced Re- 
search Projects Agency (ARPA) of the 
U.S. Department of Defense developed a 
nationwide data communications net- 
work to tie together many of the large- 
scale computers being used in a wide va- 
riety of research programs throughout 
the country. Packet operation was chos- 
en to achieve good utilization and sharing 
of the very costly 50,000 bit per second 
telephone lines needed to tie the comput- 
er facilities together. What evolved was 
not only a nationwide networking capabil- 
ity, but an entirely new way of communi- 
cating among ‘‘intelligent’’ computer de- 
vices. 

An Example of a 
Packet Network Operation 

The concept of packet switching is 
based on the ability of modern high- 
speed digital computers to act on trans- 
mitted information so as to-divide the 
calls, messages, or transactions into 

pieces called packets. Packets move 
around the network from relay point to re- 
lay point on a ‘‘hold-and-forward”’ basis, 
where each relay point holds a copy of 
each packet in temporary storage until 
the next relay point is sure that ithas been 
received properly by the next relay point 
or by the destination user. This form of 
operation permits the network to achieve 
low overhead for short messages and 
eliminates the call setup time, which is re- 
quired in conventional circuit-based tele- 
phone networks. 

Because all communications are brok- 
en down into similar component pieces 
known as packets, long messages and 
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short messages can move through the 
network with a minimum of mutual inter- 
ference with each other. By moving 
through the network in (nearly) real time, 
the relay points can adapt their operation 
quickly in response to changing traffic 
patterns or failure of part of the network. 
These capabilities can be seen by looking 
at an example of what might be a typical 
packet network operation. 

Fig. 2 illustrates a portion of a hypo- 
thetical packet switched network. User A 
is a subscriber attached to Switch 1, and 

User B is a Subscriber attached to Switch 

3. As an example, we shall trace the flow 
of a three packet long message from User 
A to User B, focusing on Switches (relay 
points) 1, 2, 3, and 4. It is important to re- 
member, however, that many other pack- 
ets flowing among other users are simul- 
taneously moving through the network. 

The flow of the message is initiated by 
the transmission of Packet 1 between 
User A and Switch 1. Depending upon the 
exact implementation, this first packet 
may simply be a new message request, 
or may be the first block of user data. 
When Switch 1 fully receives the first 
packet, it, following a set of routing rules, 
transmits the first packet toward the des- 
tination by sending it via Switch 2. In the 
meantime, Packet 2 is moving from User A 
into Switch 1. During this time the condi- 
tions in the network change. For in- 
stance, a large amount of traffic from 
Switch 5 arrives at Switch 2, which 

causes the routing rules to change. As a 
result, the second packet of the mes- 
sage, arriving at Switch 1 soon after the 

first packet, is routed via Switch 4. The 
third packet of the message, arriving at 
Switch 1 soon after the second, is similar- 
ly routed via Switch 4. 

After being received correctly by 
Switch 4, the second packet is transmit- 
ted to the destination switch, Switch 3. 
But, during that transmission an error oc- 
curs. When Switch 3 receives Packet 2, 
the error-detection mechanism is able to 
detect the error and requests a retrans- 
mission of Packet 2. While this is occur- 
ring, Packet 3 has been transmitted im- 
mediately behind the first and errored 
copy of Packet 2. As a result, the second 
(correct) copy of Packet 2 is received at 
Switch 3 after Packet 3. If we look at the 
network from the perspective of Switch 3, 
first Packet 1 is received, then Packet 3, 
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and finally Packet 2. If Switch 3 delivered 
the packets to the destination (that is, to 
User B) in the same order that they arrived 
at Switch 3, User B would receive the 
packets in a different order than they en- 
tered the network. 

Furthermore, by other interplays of the 
interswitch protocols, error control 
mechanisms, and packet flow control 
mechanisms, it is possible to completely 
lose packets as well as to create dupli- 
cate packets. In order to protect against 
several types of network-introduced er- 
rors, the network has to contain a certain 
amount of redundant overhead informa- 
tion, which has to be transmitted through 
the network in order for the switches to 
properly handle the transmission and de- 
livery of a call or message. 

Packet Operation 
in the Amateur Service 

While this previous description was 
based on terrestrial lines between dis- 
crete switching relay points, the transla- 
tion of the packet technology to radio 
channels is quite straightforward. In fig. 3 
we see the typical v.h.f. repeater situa- 
tion, where stations can communicate 
with each other via a repeater installation 
which is centrally located and is visible 
because of its height over a large geo- 
graphic area. However, instead of letting 
users gain control of the repeater chan- 
nel for a long period of time, users are 
permitted to transmit only discrete length 
data signals via the repeater. 

Transmission would be similar to any 
RTTY type of transmission, using either 
audio or r.f. frequency shift keying (FSk), 
but the data code used would probably be 
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Fig. 3- Packet operation over a terrestrial v.h.f. repeater. 

eight bit per character ASCII rather than 
Baudot, and the data characters would 
be buffered in the computer terminal de- 
vice and sent continuously until the maxi- 

mum allowable packet length was reach- 
ed. The beginning of each packet trans- 
mitted would contain a packet header, 
the standardized information which 
would contain the destination address, 
source address, and any other control 
and routing information necessary to get 
the packet to the proper destination. In 
amateur use, the addresses need be 
nothing more than the station call letters, 
since all call letters are unique. However, 

a geographic code, like a city, might be 
appended to allow the packets to be rout- 
ed to the repeater station closest to the 
ultimate destination user. 

Many different techniques for sharing 
the repeater channel are available. A 
class of such techniques, known as Carri- 
er Sense Multiple Access (CSMA), re- 
‘quires that each user monitor the chan- 
nel and transmit only when the channel is 
observed to be vacant. The major prob- 
lem with CSMA is that at the transition be- 
tween a busy channel and a vacant one 
(that is, just as a given user finished his 
transmission), everybody who has been 
waiting would likely begin at the same 
time as soon as the channel apparently 
becomes vacant. To overcome this, sta- 
tions either have to monitor for such si- 
multaneous operation (collision detec- 
tion) or have to wait a random length of 
time before transmitting when the chan- 
nel becomes available. 

Another key element of packet opera- 
tion is the use of standardized error de- 
tection mechanisms to ensure that infor- 
mation transmitted is accurate upon re- 

ceipt. These error control mechanisms, 
based on the mathematical structure of 
the sequence of bits in the packet, pro- 
vide with very little additional information 
the ability for the receiver to tell with 
more than 99% reliability if the received 
packet is error free. 

Using publicly available software or 
hardware to make this check one packet 
at a time, the prospect of essentially er- 
ror-free message transmission on an in- 
tercontinental basis over h.f. amateur 
bands is possible. Thus, an RTTY contact 
between two amateurs thousands of 
miles apart would not use continuous 
transmission as is presently done, but 
would buffer the RTTY characters into a 
packet processor, group the characters, 
and append the error check code. At the 
receive end, the error check would be 
used to determine the accuracy of the re- 
ceived data before displaying it on the 
screen or printing it. Errored transmis- 
sions would automatically be repeated 
under the control of the terminal device. 
The terminal devices operate rapidly by 
comparison to the h.f. transmission 
speeds; the operation would essentially 
be invisible to the operators. 

Another very exciting possibility for 
amateur packet operations is over the 
next-generation amateur satellites. Oper- 
ating at either v.h.f. or u.h.f., data speeds 
as high as 4800 bits per second could be 
used, which means that packets with 
even several lines of data would last only 
a fraction of a second on the channel. 

In fig. 4 we see a typical satellite situa- 
tion with each user able to access the sat- 
ellite directly. In this figure we hypothe- 
size a synchronous satellite (at an alti- 
tude of 22,300 miles), but the situation is 
similar for a high-orbit nonsynchronous 
satellite. For example, AMSAT’s Phase II| 
satellites are planned to reach an apogee 
of more than 20,000 miles above the 
northern hemisphere. Because of the 
high altitude, the propagation delay to the 
satellite means that the information on 
the present receive channel is not very 
accurate. Since the receive channel is 
about one-quarter second behind (de- 
layed) relative to the transmitter channel, 
the fact that the channel sounds free now 
does not necessarily mean that it is really 
vacant. However, if we restrain our pack- 
et lengths to be less than the round-trip 
delay to the satellite, we have the ability 
to transmit a packet, turn off our transmit- 
ters, and then listen to the channel to see 
if we can hear our own packet correctly. 
If our packet does not collide with any 
other user’s packet, we should be able to 
hear our own packet soon after we trans- 
mit it. This permits both the satellite up- 
link and downlink to operate on the same 
frequency, with the satellite repeater 
merely retransmitting the packet on the 
same frequency on which it was received. 
If cross-band repeaters are used, which is 
the present situation on amateur satel- 
lites, then the users are able to simultane- 
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Fig. 4— Packet operation over a high-altitude satellite channel. 

Fig. 5- System block diagram—packet operation over satellite 
and terrestrial links. 

ously transmit and receive, which permits 
the user to immediately detect if a collision 
between his packet and some other user’s 
packet is occurring. 

Packet operation over satellites has 
the potential of accommodating a very 
large number of users over a single satel- 
lite channel using relatively simple equip- 
ment. Since transmissions take place in 
very short bursts, the transmitters do not 
require the ability to maintain high aver- 
age power over a sustained period. 
Short, high-power transmission bursts 
separated by relatively long idle periods 
means that the sustained average power 
of the transmitters is quite low. Since 
user information is buffered and sent at 
high speed over the common data chan- 
nel, many user messages can be accom- 
modated over a relatively short time, 
making the capacity of the channel avail- 
able to many essentially simultaneous 
users. 

Equipment and Software Needs 
This article is not intended to be a 

“how to’’ construction project. It is de- 
signed to give you some insight into the 
new technology of packet communica- 
tions and outline some of its potential ap- 
plications in the amateur services. In the 
relatively near future, itis most likely to be 
used by amateur operators who are also 
fairly experienced in the application of 
home computing systems to communica- 
tions functions. 

The key components in achieving ama- 

40 @® CQ @ November 1982 

Synchronous satellite za) 

Transceiver 

Modem/(TU) 

Microprocessor 

controller 

a\L ele 

display unit 

teur packet communications are illustrat- 
ed in fig. 5. AS can be seen, the only 
unique unit is the microprocessor con- 
troller. The transceiver is any amateur 
transmitter/receiver capable of FSK op- 
eration. The modem, or transmit unit 
(TU), merely converts the d.c. pulses of 
the microprocessor output into the suit- 
able tones or signals to modulate the 
transmitter and to convert the receiver 
signals back to d.c. pulses for the micro- 
processor. The TTY could be a standard, 
five-level electromechanical transmitter/ 
printer unit, or one of the newer electron- 

ic versions. The heart of the system, how- 
ever, is the microprocessor, which 
through a combination of hardware and 
software rapidly buffers the characters 
coming from the TTY, forms packets, ap- 
pends the packet header (address) infor- 
mation to the packet, appends the error 
check bits, commands the transmitter 
on, and transmits the packet, all within a 

fraction of a second. On receive, the re- 
verse process takes place: the micropro- 

cessor buffers the received packets, 
checks for errors, and then plays the in- 
formation out on the receiver printer or 
display screen. 

A set of international standards has 
been developed by the CCITT for opera- 
tion of packet networks.' Known as 
CCITT X.25, these standards are far more 
complex than is necessary for amateur 
operation. However, anumber of devices 
are becoming available which do the 
packetizing process in a single chip de- 

High altitude satellite 

(such as AMSAT phase III) 

Direct VHF link 

Transceiver 

Modem/(TU) 

Microprocessor 

controller 

Modem/(TU) 

Microprocessor 

controller 

TTY or 

display unit 

TRY for 

display unit 

vice consistent with the standards. It 
eventually may become cost effective for 
amateur operation to use a subset of the 
CCITT standards because of the availa- 
bility of such devices. In the meantime, lo- 

cal implementation of packet radio ama- 
teur operation has evolved, with each 
group defining its own packet structure 
and channel protocol. 

Additional Information 

The amount of information presently 
available on packet operation is fairly lim- 
ited. The following references, however, 
will help you get started in the exciting 
field, especially if you are already involv- 
ed in microcomputer hobby activities and/ 
or amateur RTTY operation. 

Borden, D.W., and P.L. Rinaldo. ‘‘The 

Making of an Amateur Packet Radio Net- 
work,’’ QST, Vol. LXV, No. 10, October 
1981, pp. 28-30.- 

Magnuski, H. ‘‘First Packet Repeater 
Operational in U.S.,’”’ QST, Vol. LXV, No. 
4, April 1981, p. 27. 

Rouleau, R., and |. Hadgson. Packet 

Radio, 1981, Tab Books, Inc., Blue Ridge 
Summit, Pa. 17214. 

Rosner, R.D. Packet Switching: Tomor- 

row’s Communications Today, 1982, 
Lifetime Learning Publications, Belmont, 

Calif. 94002. 

‘Comite Consultatif International Tele- 
grafique et Telephonique, which in Eng- 
lish is the International Telegraph and Tel- 
ephone Consultative Committee. ical 
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©.: RTTY hobby has grown a lot in the 
past ten years, and we have added many 
features and terms that, while they cer- 
tainly expand the usefulness of our equip- 
ment, also generate a certain amount of 
confusion. One of the most confusing 
RTTY concepts for both newcomers and 
old-time RTTY operators is this business 
of RTTY tones: ‘‘high,”’ ‘‘low,’’ ‘‘modem,”’ 
and “‘IARU”’ tones. 

Why Use Tones? 
Many of the early amateur radio RTTY 

techniques were adapted from existing 
standards developed for commercial 
printing telegraph systems. The use of 
audio tones and the frequency of the 
tones evolved from existing commercial 
standards. The RTTY data from the key- 
board is actually a series of pulses of cur- 
rent or voltage. The ‘‘standard’’ Baudot 
teleprinter hook-up uses a 60 milliampere 
current loop, the Mark or ‘‘rest’’ machine 
condition being with current on and the 
Space condition with current off (some- 
what ‘‘upside down’ from what you 
might think). On a telephone line, this in- 
formation can be transmitted simply by 
opening and closing a series circuit. A 
printer’s selector magnets are connect- 
ed atthe other endand the RTTY circuit is 
complete. However, when long lines are 
used, it is much more convenient to send 

a.c. signals over the telegraph lines be- 
cause of the relative simplicity of a.c. am- 
plifiers as compared to d.c. amplifiers. 
Therefore, most long-distance RTTY cir- 
cuits use two different audio tones to rep- 
resent the Mark and Space RTTY condi- 
tions. Early amateur RTTY operators 
used this same tone technique for v.h.f. 
RTTY communications. A typical RTTY 
pulse waveform and a frequency dia- 
gram of the audio tones used are shown 
in figs. 1(A) and (B). 

When we transmit RTTY on v.h.f., we 
use these tones to directly modulate the 
f.m. or a.m. transmitter to produce the F2 
or A2 type emission. (F2 emission is audio 
tone modulation of a frequency modulat- 
ed signal; A2 is audio tone modulation of 
an amplitude modulated signal.) Two dif- 
ferent audio tone frequencies are used to 
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If you’re satisfied with just learning buzz words, keep on going. 
If you would like to actually and quite painlessly learn what these 
words mean, then read K9GWT’s informative article on RTTY tones. 
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What Are They and What Do They Mean? 
BY BILL HENRY*, K9OGWT 
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Fig. 1- A visualization of Audio Frequency Shift Keying (AFSK) and Frequency Shift 
Keying (FSK) RTTY. See text for details. 
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| represent the RTTY mark and space con- 
ditions; the difference between them is 
called the ‘‘RTTY Shift Frequency’’ (Shift 
for short). This technique is commonly 
called AFSK (Audio Frequency Shift Key- 
ing). Notice that you need two electronic 
interfaces to the v.h.f. station: (1) a tone 
encoder (audio oscillator) that converts 
the transmit mark and space pulses into 
mark and space audio tones, and (2) a 
tone demodulator that converts the mark 
and space tone frequencies back into 
keying pulses which drive the RTTY print- 
er. The combination of the transmit tone 
encoder and receive tone decoder is of- 
ten called an RTTY demodulator, tuning unit 
(TU), or Modem (computer term for modu- 
lator-demodulator). Frequency diagrams 
for typical 51 MHza.m. andf.m. RTTY sig- 
nals are shown in figs. 1(C) and (D). 

RTTY operation on the high frequen- 
cies (below 30 MHz) is done in a slightly 
different manner. We are allowed to use 
only type F1 FSK (Frequency Shift Keying) 
for RTTY transmission on the lower fre- 
quencies. (F1 emission is the direct shift- 
ing of the radio carrier frequency by the 
RTTY data.) The reason for this restric- 
tion is to minimize the bandwidth required 
by each station in this crowded section of 
the spectrum. The FSK RTTY signal is 
transmitted so that the mark condition 
corresponds to one radio frequency and 
the space to a lower radio frequency. 
Note that only one radio signal, at either 
the mark or space frequency, is transmit- 
ted at a time. 

To receive this RTTY signal we use a 
communications receiver with a b.f.o. 
(beat frequency oscillator) and adjust the 
frequency dial so that two different audio 
tones are produced, one for the mark 
pulse and the other for the space pulse. 
An RTTY demodulator is then used to re- 
cover the RTTY data pulses from the 
tones, just like for v.h.f. AFSK operation. 
Note that because we are using the b.f.o. 
on the receiver, the audio tone frequency 
produced at the receiver speaker can be 
controlled simply by turning the receiver 
frequency dial. Any number of different 
mark and space tone frequency pairs 
may be chosen for reception; however, 
they will all differ in frequency by the 

same amount—the original difference 
between the transmitted mark and space 
radio frequency. This frequency differ- 
ence is called the RTTY Shift Frequency, or 
Shift for short (as in the previous discus- 
sion of v.h.f. AFSK operation). A frequen- 
cy diagram of a 14.100 MHz FSK signal is 
shown in fig. 1(E). Note that none of the di- 
agrams in fig. 1 present the full frequency 
spectra; the sidebands caused by the dig- 
ital switching between the mark and 
space are omitted for clarity. 

From the previous discussion, you can 
see that there are some similarities and 
differences between v.h.f. and h.f. ama- 
teur RTTY operation. Obviously, since 
both require use of a receive tone demod- 
ulation unit, it is desirable to be able to 
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use the same unit for reception of both 
v.h.f. and h.f. RTTY signals. Note that al- 
though the tone frequencies produced by 
the h.f. receiver can be set to most any 
convenient frequency by adjusting the 
tuning, the v.h.f. receiver does not have 

this capability. Since F2 or A2 modulation 
is used for v.h.f. AFSK, the receiver de- 
modulator frequencies must match the 
tones transmitted. Therefore, if we are to 
use the same demodulator for v.h.f. and 
h.f., we would want to choose a unit that 

is compatible with the tones used by oth- 
er stations. Here is where the ‘‘great high 
versus low tone controversy’ starts, and 
we will discuss it in greater detail shortly. 
First, however, we need to consider just 

how h.f. FSK RTTY is generated. 

Transmitting H.F. FSK RTTY 
As we discussed above, our h.f. ama- 

teur RTTY must be transmitted using type 
F1 emission, frequency shift keying 
(FSK). The classic way of generating the 
FSK RTTY signal is simply to use a circuit 
that directly shifts the transmitter carrier 
frequency as the RTTY pulses change be- 
tween mark and space conditions. In 

fact, this is the way we generated RTTY 
for years, and it is still used in some com- 
mercial amateur transceivers (e.g., the 

TS820 and IC720). This technique is call- 
ed direct FSK and will give very pure FSK 
RTTY emissions. A simple ‘‘direct FSK”’ 
transmitter system is shown in fig. 2(A). 

However, there are a number of prob- 
lems with this technique that may not be 
convenient for many of us. For example, 
if the transmitter or transceiver does not 
include a direct FSK input connection, it 
will be necessary to add a frequency 
shifting circuit. Most of us are under- 
standably reluctant to modify our new ra- 
dio, particularly when a modification to 
the oscillator circuits could degrade the 
frequency stability of the entire unit. Also, 
changing the frequency shift to be trans- 
mitted involves further changes in both 
home-brew and commercial direct FSK 
circuits. For example, one commercial 
radio requires that you remove 37 
screws, get out the counter, adjust a trim- 
mer, change a jumper, put the screws 
back, and hope nothing has changed! 

A second technique which is much 
simpler for the operator to hook-up and 
use may be used to generate h.f. FSK 
RTTY. This technique makes use of the 
|.s.b. (lower sideband) mode of the trans- 
mitter and the same transmit RTTY tone 
encoder used for v.h.f. AFSK. This pro- 
cedure has become quite popular and 
has a number of strong advantages, as 
well as some potential problem areas to 
watch out for. The technique works as 
follows: 

(1) Separate audio tone frequencies 
are generated with an AFSK oscillator to 
represent the transmit mark and space 
pulse conditions. 

Compare the 

AUTO-START 
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$169.95 buys a terminal unit kit with the features you need most 

for enjoyable RTTY. Our 3-stage active input filters, built-in AFSK 

and 60 mA loop supply make the TU-170 a great buy regardless 

of the rig or printer you prefer. 

Sound interesting? Call or write for details about our full line of 

RTTY equipment backed by a complete factory support 

Flesher Corporation 
P.O. Box 976 Topeka, KS 66601 913°234°0O198 
Distributors in Canada and Australia 
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Fig. 2— Methods of generating an FSK RTTY signal. 

(2) The audio tone signal is coupled in- 
to the microphone or phone patch input 
of an |.s.b. transmitter. 

(3) The balanced modulator stage of 
the transmitter generates a double-side- 
band, suppressed carrier signal. 

(4) A bandpass filter stage in the trans- 
mitter selects only the lower of the two 
sidebands and further suppresses the 
Carrier. 

(5) The heterodyne oscillator and mix- 
er circuits convert the I.s.b./FSK RTTY 
signal to the desired band and output ra- 
dio frequency. 

Since the lower sideband was chosen, 

the lower audio tone frequency input 
(v.h.f. AFSK mark) will produce the higher 
radio frequency output signal (h.f. FSK 
mark). Thus, the two h.f. and v.h.f. tone 
standards are made compatible. The indi- 
rect FSK transmitter system is shown in 
fig. 2(B). 

Because we are using a transmitter 
designed for one service (voice s.s.b.) for 
something completely different (RTTY 
FSk), there are a number of precautions 
that should be observed. Foremost 
among these is the consideration of the 
100% duty cycle nature of RTTY. In voice, the 
average transmitter power is only 50 % of 
the peak power developed while talking— 
called ‘50% duty cycle.’’ For RTTY, 
however, we have a strong carrier on the 
air for the entire time we are transmit- 
ting—‘‘100% duty cycle.’’ Therefore, we 
need to be very heat conscious when us- 
ing s.s.b. equipment for RTTY. Often, a fi- 
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nal amplifier stage designed for many 
watts of output in voice service should be 
considerably derated for RTTY service. 
Particularly if the transmitter uses tubes 
‘not specifically designed for transmitter 
service (so-called ‘‘TV sweep-tubes,”’ for 
example), we should decrease the output 
power from the normal voice or c.w. 

values. Also, if a very strong audio signal 
is introduced into the I.s.b. transmitter, 
‘splatter’ will result. This may not be a 
very serious problem for voice opera- 
tions, but for RTTY, many spurious RTTY 

signals will be generated, a// of which are 
illegal! Finally, consider the high-gain 

audio input of most transmitters: if the 
wires to the mike jack are not properly 
grounded or shielded, 60 or 120 Hz 
‘“‘hum’’ can be introduced and another 
spurious RTTY signal will be the result! 
These considerations are really just com- 
mon sense, and most s.s.b. transmitters 
can be used for h.f. RTTY if these precau- 
tions are observed. 

The technique of using audio tones 
with an h.f. s.s.b. transmitter results in an 
r.f. output that is a true F1, FSK emission, 
undistinguishable from a signal generat- 
ed by shifting the transmitter oscillator 

frequency. | recommend we call this tech- 
nique indirect FSK to reflect the fact that 
tones and s.s.b. techniques are used to 
generate the FSK signal. This technique 
is not FSK as it has been mistakenly call- 
ed. AFSK is what we use for v.h.f. RTTY! 

If all of this seems complicated, wait. It 
gets even deeper! To further add to the 

confusion, there are now several audio 
tone frequency standards that may be 
used. In fact, there is one standard in uni- 

versal use by amateurs in the United 
States (high tones) and quite a different 
standard used by amateurs elsewhere in 
the world (low tones). Also, computer op- 
erators now use entirely different tone 
frequencies for phone-line and r.f. data 
communications. The differences and 
uses of these tone frequency standards 
are discussed below. 

Low Tones or High Tones? 
The high tones (for higher frequency 

audio tones) are really the traditional 
standard U.S. RTTY tones used since the 
early days of amateur RTTY. The low tones 
are the IARU international standard used 
extensively in most other countries of the 
world. When receiving (or transmitting) 
on the h.f. bands (3-30 MHz), either set of 
tones will work since you tune the receiv- 
er to produce the desired beat note fre- 
quency. However, when AFSK modula- 
tion is added to an f.m. or a.m. signal, you 
must be prepared to receive the same 
tone frequencies as those used by the 
transmitting station; the a.m. or f.m. re- 
ceiver does not use a b.f.o. to produce 
the audio tone. 

In the United States, the long-standing 
v.h.f. AFSK tone standard has been to 
use the high tones (2125 Hz mark and 
2295, 2550, or 2975 Hz space). To be 
compatible with other U.S. v.h.f. RTTY 
stations, you must use a high-tone de- 
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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. 

e A sophisticated toll restrict provides positive long distance lock out. 
e Time-out and COR activity timers with warning beeps and digital pro- 

gramming. ¢ Rotary or DTMF dialing. ¢ Phone line in-use detector prevents 

interrupting a call in progress, and sends unique CW sequence. ¢ 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. 

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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ARCO Solar” 
Power sysiems 
end radio 
mumbo jumbo. 

Sif. 

Up in remote, high altitude areas, 2-way radio 
communications can turn into mumbo jumbo—or die out 
completely—without a steady source of telecommunications 

power. 

Diesel generators are often cumbersome and require 

constant maintenance. Thermal-electric converters burn 

expensive propane. Wind-generated systems can ice up on 

mountain tops. 

The solution is photovoltaic power. 

Charles Osterloh knows. A systems engineer for Automation 
and Electronics, Inc. of Casper, Wyoming, one of the region’s 
major electrical contractors, Osterloh did the installation work 

on several shared 2-way radio repeaters in the state’s Green 

Mountain region. 

All the repeaters are powered entirely by ARCO Solar 

photovoltaic power systems. 

“The ARCO Solar systems have provided reliable energy for 

two years now,” reports Osterloh. The photovoltaic powered 

repeaters pick up signals from cars and trucks and transmit 

them to distant receivers. Extending the range of 
communications. Keeping people safely in touch. 

So, if you want to keep up your communications, just contact 

the ARCO Solar distributor nearest you. 

DENVER 
C.W. Electronic Sales 
(303) 832-1111 

LOS ANGELES 
Henry Radio 
(213) 820-1234 

DALLAS 
Hutton Companies 
Dallas (214) 484-0580 
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modulator! In Europe, in particular, the 
reverse standard is developing; the IARU 
low tone (1275 Hz mark and 1445, 1700, 
or 2125 Hz space, depending upon the 
shift chosen) is the standard to be ob- 
served. The two systems are basically in- 
compatible for v.h.f. AFSK operation! 
Due to low-pass filter parameters, use of 
data rates greater than 150 baud is not 
recommended when ‘‘high’’ or ‘‘low”’ 
tone demodulator combinations are used. 
Frequency relationships between ‘‘high’”’ 
and ‘‘low”’ tones are shown in fig. 3. 

Each tone set has its advantages and 
disadvantages. Some of the considera- 
tions for each tone set are as follows: 

High Tones (Mark = 2125 Hz) 
Advantages: 

1. High tones are the U.S. v.h.f. AFSK 
standard. Their use is required for com- 
patability when operating v.h.f. AFSK in 
the U.S. A high tone demodulator may be 
used for both v.h.f. and h.f. use in the 
United States. 

2. When tones are connected to the 
audio input of an h.f. |.s.b. transmitter, 

there may be less problems with spurious 
signals when high tones are used rather 
than low tones. Since the tone frequen- 
cies are high, harmonics and distortion 
products that may be caused by overdriv- 
ing the transmitter input occur at audio 
frequencies beyond the audio passband 
of the transmitter, and therefore should 
not be transmitted. The rejection of the 
frequency components of the unwanted 
sideband will also be greater for high 
tones than for low tones. 

Disadvantages: 
1. The relatively high audio frequen- 

cies used in the high tone set may not fall 
within the audio frequency response of 
the receiver or transmitter. In general, 

the standard amateur shift, 170 Hz, will 
pass most current receivers and trans- 
mitters (the Collins S-Line is an excep- 
tion). However, a few pieces of equip- 
ment will pass the tones for both receiv- 
ing and transmitting 425 or 850 shift with 
high tones (the Drake TR-7 is an excep- 
tion). The use of high tone demodulators 
for h.f. RTTY is therefore restricted to 
transmission of just 170 shift, and only re- 
ceivers incorporating either a variable 
b.f.0. or passband tuning will receive all 
three shifts. 

2. High tones are not the IARU stan- 
dard and will not be compatible with v.h.f. 
AFSK in many countries of the world. 

Low Tones (Mark = 1275 Hz) 
Advantages: 

1. Low tones are the IARU internation- 
al standard, and their use assures com- 
patibility with v.h.f. AFSK operations in 
many areas of the world. 

2. Low tones can be used with virtually 
alls.s.b. receivers and transmitters for all 
three standard shifts. Variable b.f.o. or 
passband tuning features are not re- 
quired to assure good reception of 425 
and 850 Hz shift stations. 
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Fig. 3— Low and high tones. 

Disadvantages: 
1. Low tones are not compatible with 

existing U.S. v.h.f. AFSK operations. 
Since there is a great deal of high tone 
AFSK equipment already in use in the 
United States and neighboring countries, 
it is unreasonable to expect that the U.S. 
standard will shift to low tones. 

2. When low tones are used with an 
l.s.o. transmitter to generate F1 RTTY 
emissions, there is a strong probability 
that overdriving the transmitter audio and 
modulator stages will result in spurious 
harmonics and mixer products that will 
be radiated. Of course, these problems 
will not occur if the audio drive level is 
properly set. 

Although you may develop your own 
personal preferences, | recommend that 
you consider the following operating con- 
ditions as a starting point: 

In the United States 
Use high tones for all v.h.f. AFSK ama- 

teur communications and for normal 170 
Hz shift h.f. operation. Use low tones 
when receiving h.f. commercial RTTY 
stations unless you have a receiver witha 
variable-pitch b.f.o. or with i.f. passband 
tuning. The exception applies to use of 
the older Collins S-Line equipment: use 
low tones for all h.f. operations, amateur 
or commercial. 

In Europe (and all other areas where IARU stan- 
dards apply): 

Use low tones exclusively for both v.h.f. 
AFSK and h.f. operations. The only ex- 
ception would be when you communi- 
cate with another v.h.f. AFSK station who 
is using high tones. 

Modem Tones 

With the increasing popularity of per- 
sonal computing, more and more ama- 
teur radio operators are combining the 
two hobbies and using their radios to ex- 
change computer ideas and programs. 
Recent U.S. FCC approval of amateur 
use of the ASCII computer code has cer- 
tainly encouraged this growing section of 
our RTTY hobby, particularly among v.h.f.- 
f.m. RTTY repeater users. Some of us 
have used the ‘‘standard’”’ high tones of 

2125/2295 Hz for 110 and 300 baud 
ASCII communications and 2125/2975 
Hz for up to 1200 baud ASCII. If the de- 
modulator low-pass filters are readjusted 
(and they must be on practically all good- 
quality h.f./v.h.f. demodulators), these 
tone pairs work well for ASCII. 

However, commercial standards al- 
ready exist for ASCII communications on 
telephone circuits. These tone standards 
are particularly attractive for amateur 
use since modems can often be obtained 
from surplus sources for low cost or can 
be built with a minimum number of parts 
from diagrams published in semiconduc- 
tor manuals. Since these tones are not 
the same as those we have used for 45 
baud Baudot for years, there is often little 
interference caused between users of 
ASCII and Baudot. Sometimes the same 
v.h.f. repeater can be used simultaneous- 
ly for both applications! For these rea- 
sons there is a growing popularity in the 
use of two commercial data set stan- 
dards for v.h.f. amateur operation: the 
Bell 103 Modem and the Bell 202 Modem 
standards. 

The 103 Modem is used for telephone 
line data communications at data rates 
up to 300 baud. The modems that are sold 
include both transmit tone generation 
and receive tone demodulation circuitry. 
Control circuitry is also included to permit 
automatic send-receive control or 
“‘handshaking’’ between two data termi- 
nals; a touch-tone dialing circuit some- 
times is also included. The 103 Modem is 
designed for full duplex (FDX) operation, 
meaning that data or text may be receiv- 
ed and printed even while you are typing 
and transmitting data. Our amateur com- 
munications are usually carried out using 
half duplex (HDX); we take turns talking or 
exchanging data. 

Because the 103 Modem operates in 
FDX, two sets of tones are used for data 
transfer between data terminals, one set 
for each direction of data flow. Since any 
terminal on the telephone circuit can 
start or originate a data connection, a 
convention has been established to keep 
track of what set of tones is used with 
each terminal. The terminal or station 
that places the initial ‘‘call’’ is called the 
originate station; the receiving terminal is 
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called the answer station. The “‘originate”’ 
and ‘“‘answer’’ modes are set in each 
mod-em by control signals at the begin- 
ning of the data connection, and these 
modes remain in this condition for the 
duration of the exchange. However, after 
the call has been completed and the con- 
nection broken (‘‘hang-up’”’ the line), the 
second station may now place a call to 
another terminal. Since it is now the origi- 
nating station, its modem will select the 

originate tone sets for use. The tone fre- 
quencies used in 103 Modems are: 

Originate Mode 
Transmit data: 1270 Hz mark, 1070 Hz 

space 
Receive data: 2225 Hz mark, 2025 Hz 

space 

Answer Mode 
Transmit data: 2225 Hz mark, 2025 Hz 

space 
Receive data: 1270 Hz mark, 1070 Hz 

space 

Notice that the transmit tones of one sta- 
tion correspond to the receive tones of 
the other station, assuring simultaneous 
data flow in both directions (full duplex). 

Amateur radio communications are 
generally conducted using half-duplex 
communications. Also, when we are 

transmitting, we prefer to transmit the 
same set of tones that we use when re- 
ceiving. It is recommended that ama- 
teurs use the originate-transmit mode set of 

Every Active Amateur Should 
Have A Copy Of The FCC Part #97 
Regulations In Their Shack!! 

Receive A Three Ring Hard Cover 
Binder And All Current FCC Part 

#97 Regulations—Plus 
Bi-Monthly Revisions Mailed First 

Class For One Year. 

Only $9.95 
(Post Paid—USA & Possessions) 

BASH EDUCATIONAL 
SERVICES, INC. 

P.O. Box 2115, San Leandro, CA 94577 
(415) 352-5420 
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103 Modem tones for v.h.f. ASCII trans- 
missions (1270 Hz mark, 1070 Hz space). 
These tones agree with the above com- 
mercial standards and are sufficiently 
removed from the standard Baudot tones 
(2125 Hz and 2295 Hz) to prevent inter- 
ference. A frequency diagram of the 103 
Modem is shown in fig. 4. 

The 202 Modem is used for data trans- 
mission at rates up to 1200 baud. The 202 
Modem is a half-duplex device, and there- 
fore only one set of tone frequencies is 
commonly used: 1200 Hz for mark and 
2200 Hz for space. Here again, these 
tones are different from those used by 
amateur Baudot stations. The 1200 baud 
data rate is certainly attractive when a 
large amount of data must be sent and 
the communications channel has little 
noise (typical v.h.f.-f.m. situation). How- 
ever, the tone frequencies of 2125/2295 
Hz and 1200/2200 Hz are not easily sepa- 
rated, and it probably is not feasible to 

use the two simultaneously on the same 
channel as may be done with 1270/1070 
and 2125/2295 Hz tone pairs. A frequen- 
cy diagram of the 202 Modem is shown in 
fig. 5. 

Since the major application for use of 
1200 baud data exchange will probably 
be over v.h.f.-f.m. links, signal-to-noise ra- 
tios will generally be quite good and high- 
performance demodulation circuitry is 
not needed. A good phase-lock-loop cir- 
cuit will give very satisfactory perform- 
ance at 300 or 1200 baud over an f.m. 
communications link. Often, a satisfac- 
tory demodulator can be constructed 
from diagrams given in a manufacturer's 
application notes and may involve only 
one or two integrated circuits. Such cir- 
cuits are available for the 565 PLLIC, the 

6860 IC, and the XR-2211 IC, forexample. 

Recommended Standards 

for Amateur RTTY Tones 
Based on the previous discussions of 

the features and reasons for the various 
RTTY tone frequencies used, the follow- 

! ing standards are recommended: 

H.F. RTTY (Mark = higher radio frequency) 
U.S.A.: 
2125 Hz mark, 2295 Hz space—45 

through 110 baud (ASCII or Baudot) 
2125 Hz mark, 2550 Hz space—110 

through 300 baud (ASCII) 
C.W. ID = 2025 Hz (all shifts) 
Europe: 
1275 Hz mark, 1445 Hz space—45 

through 110 baud (ASCII or Baudot) 
1275 Hz mark, 1700 Hz space—110 

through 300 baud (ASCIl) 
C.W. ID = 1175 Hz (all shifts) 

V.H.F. RTTY: 
U.S.A.: 
2125 Hz mark, 2295 Hz space—45 to 74 

baud Baudot 
C.W.ID = 2025 Hz 
1270 Hz mark, 1070 Hz space—110 to 

300 baud ASCII 
C.W.|ID = 1370 Hz 
1200 Hz mark, 2200 Hz space—300 to 

1200 baud ASCII 
C.W. ID = 1100 Hz 
Europe: 
1275 Hz mark, 1445 Hz space—45 to 

100 baud Baudot 

C.W.ID = 1175 Hz 
1270 Hz mark, 1070 Hz space—110 to 

300 baud ASCII 
C.W.ID = 1370 Hz 
1200 Hz mark, 2200 Hz space—300 to 

1200 baud ASCII 
C.W.ID = 1100 Hz 

As our small section of the amateur 
hobby continues to grow, it is important 
that we establish some compatible stan- 
dards so that we may continue to com- 
municate with each other. V.h.f. repeater 
groups in particular are presently isolat- 
ed groups who may choose their own 
standards with little concern about tech- 
niques and procedures used elsewhere. 
However, this isolation is probably short- 
lived, particularly if current trends for re- 
peater linking and satellite development 
continue. A little preplanning and agree- 
ment now can prevent a very big compat- 
ibility problem later when the hobby has 
grown and these techniques are in use. 
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ANTENNA SYSTEMS/ TOWER HARDWARE 

ef 
BUTTERNUT 
ELECTRONICS CO. 
® Designed to operate on all 
Amateur Bands at “FULL” 
Legal Power Input. 
@ Automatic Band Switch- 
ing (80/10 meters). 
® Automatic Band Switch- 
ing (160/10 meters) with op- 
tional model TBR-160 HD. 
@ IN STOCK for IMMEDI- 
ATE DELIVERY & LOOK at 
very SPECIAL PRICES... 
@ New Model HF6V $129.00 
@® New Model TBR-160HD 
(High Power 160 meter Base 
Resonator). 
Model RMK-11 (roof mount 
kit with multiband radial kit) 
$39.00. 
Model STR-2 (Stub Tuned 
Radial Kit) $20.00. 

This Month Only: 
Delivery Anywhere In The 
Continental USA At No 
Additional Cost. 

HELD OVER by Popular Demand 

UNARCO-ROHN 

Self Supporting 
Towers — 

On Sale! 

Freight Prepaid 

These rugged beauties are being offered at Big Dis- 
counts and - we are shipping them freight prepaid! 
Look over the specifications and pick the unit most 
suited for your needs, then - Call us to place your order 
with Mastercard/Visa or write and include your check 

for quick shipment - Freight Prepaid! 

And — Save even more — include antenna and rotor 
of your choice with the order and we will ship them 

along freight prepaid also! Hows that for good old 
fashioned savings? 

BUTTERNUT 

HF6V 
TBR 160HD 
RM KIT 
STR KIT 

CUSHC RAFT 
40-2CD 2-El. “Broad Band’’ 40 mtr. Beam 
A3 3-El. Triband Beam 
A4 4-El. Triband Beam 
A743/A744 40 mtr. Add-on Kit for A3/A4 Antenna 
R3 New Motor Tuned 20/15/10 mtr. Vertical. . 
AV5 80-10 mtr. Trap Vertical 
20-3CD 3-El. 20 mtr. 
20-4CD 4-El. 20 mtr. 
15-3CD 3-El. 15 mtr. 
15-4CD 4-El. 15 mtr. 
10-3CD 3-El. 10 mt. 
10-4CD 4-El. 10 mtr. 
AS0-5 5-El. 
424B 
214B 
214FB 
228FB 
32-19 
220B 
ARX2B 
ARX450B 
A147-20T 
A144-10T 
A144-20T 
A432-20T 
A14T-MB Dual Antenna Mounting Assembly 
MANY OTHER CUSHCRAFT ANTENNAS IN STOCK — CALL! 

HYGAIN 
V2s 
THSMK2S 
TH7DXS 
TH3MK3S 
TH3JRS 
TH2MK3S 
HY-QUAD 
402BAS 
205BAS 
155BAS 
105BAS 
204BAS 
203BAS 
153BAS 
103BAS 
DB1015AS 
64BS 
66BS 
18HTS 
18AVT/WBS 
214 
2BD0 

19-El. 2 mtr. “Super Boomer” 
17-El. 220 MHz “Boomer” 
2 mtr. “Ringo Ranger II” 
450 Mhz “Ringo Ranger II” 
2 mtr. Vert. & Horiz. 10-El. Beam 

3-El. Triband Beam... . 
2-El. Triband Beam... . 
2-El. Triband Quad 
2-El. 40 mtr. Beam 
5-El. 20 mtr. ‘‘Long John’. . 
5-El. 15 mtr. ‘‘Long John’: . 
5-El 10 mtr. ‘‘Long John’’. . 
4-El. 20 mtr. Beam 
3-El. 20 mtr. Beam... . 
3-El. 15 mtr. Beam... 
3-El. 10 mtr. Beam... . 
3-El. 10/15 mtr. Beam. 
4-El. 6 mtr. Beam 
6-El. 6 mtr. ‘Long John’. 
80-10 mtr. Hy-Tower Vertical. 
80-10 mtr. Trap Vertical... . 
14-El. 2 mtr. Beam 
80/40 mtr. Trap Dipole 

5BDQ 80-10 mtr. Trap Dipole. 
BN86 80-10 mtr. KW Balun 

HUSTLER 
3TBA 
48TV 
SBTV 

New 3-El. Triband Beam 
40-10 mtr. Vertical 
80-10 mtr. Vertical 

G6-144B 2 mtr. Base Vertical. 
G7-144 2 mtr. Base Vertical 
HF Mobile Resonators (STD 400 Watt) 

BUMPER MOUNTS, SPRINGS, FOLDING MASTS IN STOCK 
KLM CALL! 

KT34A 4-El. Tribander 
KT34XA 6-El. Tribander 
7.2-1 40 mtr. Rotatable Dipole 
7.2-2 2-El. 40 mtr. Beam 
7.2-3 3-El. 40 mtr. Beam 
7.0-7.3-4A  4-El. 40 mtr. Beam 
144-148-13LB 13-El. 2 mtr. Long Boomer 
432-16LB 16-El. 432 Mhz. Long Boomer 
144-150-16C 16-El. 2 mtr. Circular Pol. Beam 
420-450-18C 18-El. 435 MHz. Circular Pol. Beam 
CALL FOR OUR LOW PRICES ON OTHER KLM PRODUCTS! 

MINI PRODUCTS 
HQ-1 Mini-Quad Compact 20/15/10 mtr. Antenna 

MOSLEY 
CL-33 
TA-33 

TA-33 Jr. 

$-402 

3-El. Triband Beam 

3-El. Triband Beam 

3-El. Triband Beam 

2-El. 40 mtr. Beam 

ROTORS & CABLES 
Alliance HD73 (10.7 sq. ft. Rating) 

Alliance U100 (For small beams & Oscar Elev. Rotor)... . 
Ham 4 (15 sq. ft. Rating) 
Tailtwister (20 sq. ft. Rating) 
HYGAIN HDR-300 (Most HD. Rotor for BIG Arrays) 
8 COND (2-#18 GA/6-#22 GA) Rotor Cable 

H.D. 8 COND (2-416GA./6-418GA.) Rotor Cable . 
$0.19/ft. 

- $0.36/ft. 

COAXIAL CABLE & CONNECTORS 
RG213/U (95% shield - non-contaminating jacket). . . $0.29/ft. 
RG8X (95% shield-non contaminating jacket) 
RG11/U (75 OHM - 95% shield) 
%" Aluminum Hardline w/poly jacket 
’%" Copper Hardline w/poly jacket 
%" Alum. H.L. Conn (UHF or N - Male or Female). . . 
%" Copper H.L. Conn (UHF or N - Male or Female). . 
Amphenol Silver Plate PL259 
Amphenol Nickel Plate PL259 
Amphenol N Type Male Conn For RG213/U 

HYGAIN CRANKUPS 
HG37SS 37 ft. Self Supporting 
HG52SS 52 ft. Self Supporting 
HG54HD Heavy Duty 54 Ft Self Supporting 
HG70HD Heavy Duty 70 Ft. Self Supporting 
HG5OMT2 50 ft. Side Supported 

ALL HYGAIN TOWERS FRE!GHT PAID! CALL FOR PACKAGE QUOTE 
ON TOWER, ANTENNA & ROTOR—FREIGHT PAID. 

ROHN TOWERS 
206-$32.00 
HBX32 
HDBX32 
HBX40 
HDBX40 
HBX48 
HDBX48 
HBX56 
FK2548 
FK2558 
FK2568 
FK4544 

» $15.00 
» $22.00 

25G-$41.50 45G-$93.50 
32 ft. Free Standing (rated 10 sq. ft.) . . . .$169 
32 ft. Free Standing (rated 18 sq. ft.) .. . $189 
40 ft. Free Standing (rated 10 sq. ft.) . . . .$229 
40 ft. Free Standing (rated 18 sq. ft.) . . . .$259 
48 ft. Free Standing (rated 10 sq. ft.) .. . .$289 
48 ft. Free Standing (rated 18 sq. ft) .. . .$319 
56 ft. Free Standing (rated 10 sq. ft.) .. . .$349 
48 ft. 25G Foldover Tower 
58 ft. 25G Foldover Tower 
68 ft. 25G Foldover Tower 
44 ft. 45G Foldover Tower 

FK4554 54 ft. 45G Foldover Tower 
FK4564 64. ft 45G Foldover Tower 
Foldover Towers Freight Paid-10% Higher West of Rockies. 

ALL ROHN ACCESSORIES IN STOCK — CALL! 

GALVANIZED STEEL TWR. HARDWARE 
3/16” EHS Guywire (3990 Ibs.). . . $12/100 ft. $111/1000 ft. 

1/4” EHS Guywire (6000 Ibs.) . . . $15/100 ft. $139/1000 ft. 
5/32” 7 x 7 Aircraft Cable (2700 Ibs.)......... $11/100 ft. 
3/16” CCM Cable Clamp (3/16” or 5/32” Cable) 
1/4” CCM Cable Clamp (1/4” Cable) 
1/4” TH Thimble (fits all sizes) 
3/8 EE (3/8” Eye & Eye Turnbuckle) 
3/8 EJ (3/8” Eye & Jaw Turnbuckle) 
1/2 EE (1/2” Eye & Eye Turnbuckle) 
1/2 ES (1/2" Eye & Jaw Turnbuckle) 
3/16” Preformed Guy Grip 
1/4” Preformed Guy Grip 
6” Diam - 4 ft. Long Earth Screw Anchor 
2" Diam - 10 ft. Long Heavy Duty Steel Mast 

500D Guy Insulator (5/32” or 3/16” Cable) 
502 Guy Insulator (1/4” Cable) 
5/8” Diam - 8 ft. Copper Clad Ground Rod w/clamp. . 

ANTENNA WIRE & ACCESSORIES 
14 Ga. Solid Copperweld (Multiples of 50 ft.)...... $5/50 ft. 

14 Ga. Stranded Copper (Multiples of 50 ft.) ...... $5/50 ft. 

14 Ga. Stranded Copper (70 ft. coil) 

14 Ga. Stranded Copper (140 ft. Coil) 

18 Ga. Copperweld (1/4 mile spool) 

. $11. ‘00 

450 OHM H.D. Low Loss Ladder Line........... $ 1G/ft. 

TEXAS TOWERS 
A DIVISION OF TEXAS RF DISTRIBUTORS, INC. 

1108 SUMMIT AVE., SUITE 4 — PLANO, TEXAS 75074 

Mon.-Fri.: 8:30 a.m.-5:30 p.m. Saturday: 9:00 a.m.- 1:00 p.m. 

TELEPHONE: (214) 422-7306 
ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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COMMODORE VIC-20 
a full featured color computer 
The personal computer price barrier has been shattered! But while the price is low, the 
number of features is high on the Commodore VIC-20. It has built-in BASIC language 
and 5K of RAM (expandable to 32K), full typewriter style keyboard, high resolution 
graphics, sound, color, and a wide range of add-on accessories. Keyboard features 64 
ASCII character set, upper and lower case alphabet, numerics, and business/calcula- 
tion symbols. Sound capability: 4 tone generators, covering 5 octaves including a 
“white noise” generator. Screen display: 22 characters wide by 23 lines deep; 8 
character colors generated directly from the keyboard. Program line length: 838 
characters. Built-in RF modulator. A great tool for the imaginative amateur! 

2 Kantronics 
VEC wowees aspects 

maxantronic.,, ort 22S uae 

The InterFace 
RITY-CW-P Terminal Unit 

HZKantronics 

; EBRI IE 

Kantronics Hamsoft for VIC-20 

Kantronics The Interface 
A complete transceiver to computer 
modem capable of decoding and 
transmitting Morse code and all the nec- 
cessary AFSK tones for RTTY, CW, ID, 
and ASCII. Active 2295 Hz filter for RTTY 
and 750 tz filter for CW. Requires 8-15V 
DC 150 ma adaptor. 

List Price 189.95 

470.95 223 175 Shipping & handling 

Enables VIC-20 to function in conjunction 
with The Interface. Program board allows 
for split screen display, scrolling receive 
display, 1024 character type ahead buf- 
fer, CW ID during RTTY/ASCIl, printer 
compatibility, plus other features. 

Item No. KANVIC20 
49 mS) 5 Add 1.36 shipping & handling 

commodore 

$178 
List Price 299.95 
Item No. COMVIC20 
Add 3.50 shipping & handling 

att 
aioe? 

aot WORLD 
_ PRESS SERVICES 
Dp FREQUENCIES ant Worldwide Radio: Teletype 

News Stations: Transmitting 
in English 24 Hours a day 

World Press 
Services a 
RTTY 
Frequencies i 
Publication lists all radio teletype services 
around the world. A true storehouse of in- 
formation for the RTTY-specilaized 
amateur or SWL. Information  well- 
organized. 

Item No. BOORTTY 
7 a 9 5 Add 1.36 shipping & handling 

master .card 

a) 

MAIL ORDERS: P.O.BOX 11347 B’HAM AL 35202 © ADDRESS: 3131 4TH AVE SO. B’HAM AL 35233 
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10 FOOT PARABOLIC 

List Price 4015.00 
Item No. MISSY19 Shipped Freight Collect 

What the system will do: 
You can receive up to 60 channels of TV direct from 
satellites to your home receiver. Movies, sporting events, 
religious programs, other TV stations and much more. 

What the system includes: 
1. 10 ft. fiberglass dish made of reflective metal bonded 
with fiberglass. Weather-resistant and_ virtually 
maintenance-free. Comes in 4 sections. 
2. Polar mount complete with azimuth and elevation cranks 
for easy satellite-to-satellite adjustment. 
3. LNA mount complete with rotor for turning LNA from 
horizontal to vertical polarity. 
4. KLM Sky Eye IV satellite receiver. Consists of two 
pieces, receiver and downconverter. Features video inver- 
sion, AFC defeat, slide rule tuning and latest single- 
conversion electronics. 
5. Avantek 4215 low noise amplifier: A 120 degree un- 
cooled LNA. Takes the weak signals reflected.by the dish 
and amplifies them to a point where they can be converted 
to a TV picture. Uses GaAs FET transistors for maximum 
performance and powered up the coax line. Urethane 
coated for weather proofing. 
6. Chaparral feed horn: Provides 0.5 dB gain improvement 
over conventional rectangular horns. Virtually eliminates 
system noise. 
Note: Customer provides all cables that run from 
downconverter outside to receiver inside (approx. cost 
$80). Customer can use conventional TV set tuned to 
channel 3 or 4. With optional modulator. 

2 4 39 8 10 12 16 i610 

mnnr a= O 

Zax SE 

‘*Build a Personal 
Earth Station for 
Worldwide Satellite 
TV Reception”’ 
At last, complete guide to 
satellite TV! Learn to design, 
operate, build and maintain 
your system. Includes 
chapters on broadcasting, 
antenna principles, available 
equipment plus much more. 

Item No. BOOTAB1409 
Add 1.36 shipping & handling 

‘Satellite Television 
Handbook and 
Buyer’s Guide’’ 
This book enables users to get 
the most Satellite TV system 
for the money. Covers pro- 
gramming information, 
technical data, installation, and 
a list of available equipment. In- 
cludes glossary of satellite ter- 
minology, satellite locator map, 
photographs throughout. 86 
pages. Order yours today! 

9g 95 Item No. BOOGLOSAT 
5 Add 1.36 shipping & handling 

SATELLITE 
TELEVISION 
HANDBOOK 

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY 
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“Our Keys Unlock 
the World” 

The Brass Racer-Iambic, 

a truly distinctive new design 

of iambic paddle; crafted 
from solid brass and 

mounted on a base 
of polished hardwood. 

Beautiful to look at; 

beautiful to operate. 

The paddle tension is 
adjustable to the oper- 
 ator’s likes with a 

twist of our unique 
tensioning system. Just 

set it and forget it. A life- 
time of smooth, easy oper- 

ation. Experience the pride 

of owning a Vibroplex. 

The Brass Racer-EK-1, 

look carefully, you may not 

notice that this paddle is 

also a keyer. Built into 

the base is a fully 

iambic, dot-dash 

insertion, and 

adjustable speed 

control keyer using 

the Curtis 8044 chip. 

Nearly invisible but a 

convenient, spacesaving, 

portable keyer/paddle 

unit. Vibroplex quality 

throughout. 

“we're not good because we're old; we're old because we're good” 

IBROPLE 
“the oldest name in amateur radio” 

We still make’em. Ask for our catalog of the Old Timer’s favorite, ‘The Bug.” 

Write for our free brochure and see the latest from Vibroplex at your favorite dealer. 

P.O. Box 7230 « 476 Fore Street Portland, Maine 04112 (207) 775-7710 
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number your contacts 1 through 50, etc. 
Include the call of the station worked, IN- 
DX Island name, band, mode, date, and 
GMT. 

Do not send QSL cards! Have your list 
verified by two amateurs or !ocal radio 
club officials. Confirmation of each con- 
tact must be in the applicant’s posses- 
sion and must be confirmed by verifying 
signatures. 

Send your verified list of contacts with 
$4.00 in U.S. funds and a 4" x9” busi- 
ness-size, self-addressed, stamped en- 
velope to the following address (foreign 
stations may substitute the fee by enclos- 
ing twelve (12) IRCs: Whidbey Island DX 
Club, 2665 North Busby Road, Oak Har- 
bor, Washington 98277. 

eee Fi 
ted The Distinctive 

W 
29 MHz Club 

10 Meter FM Award. 

Ten Meter FM Awards: Sponsored by the 
North Whidbey Island Repeater Associa- 
tion (NWIRA). 

Basic information: All contacts, to be 
valid, must be made onor after January 1, 

1981. Crossmode contacts do not count. 
Contacts must be two-way 10 meter FM. 
Special endorsements include All Mobile, 
All Simplex, Single Frequency accom- 
plishments, and contacts made within a 
single day, week, month, or year. 

Do not send QSL cards! Forward your 
list of contacts showing the date, time, 

and frequency of each QSO and provide 
a brief station description. Send your list 
of contacts along with the fee of $4.00 for 
each award to the attention of: Ten Meter 
FM Awards Program, 2665 North Busby 
Road, Oak Harbor, Washington 98277. 

Worked All Districts Award: To qualify, 
applicants must work one (1) 10 meter 
FM station in each of the ten (10) U.S. Call 
Districts. 

Worked All States Award: Applicants 
must work a minimum of fifty (60) states 
on 10 meter FM. 

Centurion Award: This award requires 
the applicant to work a minimum of 100 
stations on 10 meter FM. 

DX Decade Award: Applicants must 
work a minimum of ten (10) DX stations 
outside the 50 U.S. states and Canada on 
10 meter FM. 

North American Award: To qualify, ap- 
plicants must work all ten (10) U.S. Call 
Districts, a minimum of six (6) Canadian 
Provinces and/or Territories, and at least 
four (4) DX countries within the North 

Say You SawIitInCQ 

USA-CA Honor Roll 
3000 KL7HFQ = 531 EA2IA 732 

WBOLOU 419 I2PHN 532 I2PHN 733 
KK5SP 420 KK5P 533 KKSP 734 
WAQEZT = 421 WAQEZT = 534 WAQEZT 735 
KM4W 422 KA2CNG = 535 KM4W 736 

KM4W 536 
2500 500 

KQUQV 476 1500 JA2TK 1749 
WBOLOU 477 WBOLOU 596 WBOLOU_ 1750 
WB1GOO 478 WB1GOO_ 597 WB1GOO 1751 
I2PHN 479 I2PHN 598 DJ8TJ 1752 
KK5P 480 KK5P 599 I2PHN 1753 
WASEZT 481 WAGEZT 600 KK5P 1754 
KM4W 482 KM4W 601 12YJO 1755 

WAQEZT 1756 
2000 1000 JAIWPX 1757 

WBOLOU 529 WBOLOU 730 W4YDL 1758 
WB1GOO_ 530 WBiGOO 731 KM4W 1759 

American Continent (other than the U.S. 
and Canada) on 10 meter FM. 

Note: Members of the NWIRA monitor 
29.600 MHz and also the area repeater 
on 29.640 MHz. (An 1800 Hz tone is re- 
quired to access.) 

Specialty Communications Achievement 
Award—Class A-1: Sponsored by the edi- 
tors of 73 Magazine, this award is dedi- 
cated to amateurs worldwide who take 
pride in active participation in the field of 
specialty communications. 

To be eligible for this award, some very 
rigid requirements must be met. All con- 
tacts must be made on or after January 1, 

1980. Only communications via SSTV, 

RTTY, EME (Earth-Moon-Earth), and/or 

OSCAR will be recognized for award 
credit. Contacts may be made using any 
mode authorized in your country. Appli- 
cants must be cautioned, however, that 
mixed-mode contacts are not valid. 

SPECIALTY 

COMMUNICATIONS 

ACHIEVEMENT 

AWARD 

eet J 

Specialty Communications Achievement 
Award. 

To qualify, applicants must work a min- 
imum of 10 DX countries from the Work- 
ed The World (WTW) DX Listing. Special 
recognition will be made for those ex- 
ceeding the 10-country minimum. 

To apply, the applicant must prepare a 
list of claimed contacts in call-sign prefix 
order. Include the date and time in GMT, 

the band and mode of operation, and a 
signed declaration as to the type and de- 
scription of equipment and antenna sys- 
tem utilized to make your contacts. 

Do not send QSL cards! Have your list 
verified by two amateurs, a local club se- 
cretary, or anotary public. The award fee 
is $4.00 or 12 IRCs to: Bill Gosney, KE7C, 
73 Awards Editor, 2665 North Busby 
Road, Oak Harbor, Whidbey Island, Wash- 
ington 98277. 

Specialty Communications Achievement 
Award—Class A: Sponsored by the editors 
of 73 Magazine. 

Dual-purpose power 
amplifiers for 
HT and XCVRI 

@1-10 Watts Input 
® All-mode operation 

@5 year warranty 

model: 

BIO16 (2 meters) 
1W In = 35W Out 
2W In = 9OW Out 
1OW In = 16OW Out 
with RX preamp! 

$279.95 

C106 (220 MHz) 
1W In = 15W Out 
2W In = 30W Out 
1OW In = 6OW Out 
with RX preamp! 

$199.95 

DIOIO (430-450 MHz) 
1W In = 2OW Out 
2W In = 45W Out 
1OW In = 1OOW Out 

$319.95 

There’s more, and 
WAITT/SWR Meters, too! 
See your nearest Dealer 

< 
RO P.O. Box 1393 

oF Gilroy, CA 95020 
(408) 847-1857 

made in U.S.A. 
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7201 N.W. 12th Street 

Miami, Florida 338162 
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I1C-740 Extensive Versatility for the Serious 
Operator. The most advanced solidstate HF base station 
on the amateur market. Features of the IC-740 receiver 

include variable width and continously adjustable noise 

blanker, continuous, adjustable speed AGC, adjustable IF 
shift and variable passband tuning. The !C-740 allows 

maximum transmit flexibility with front panel adjustment | 

of VOX gain and VOX delay along with ICOM’s unique 
synthesized three speed tuning. 

TONNA 

Nos especializamos en exportacion a 
sur America. Los mejores precios, ser- 
vicio, calidad, y garantia. 2 minutes del 
Aeropuerto. 

Para mas informacion Ilame gratis. 
1-800-327-3364 

from REIMS, FRANCE 

20421 
21 Ele. - 432/ 
435 MHz 

18 dB 

20116 
16 Ele. - 144/ 
146 MHz 
16. 5. dB 

4X23 Ele. 
1296 MHz 

G:23.5 dB iso 
1C-2AT 
ICOM's popular 2 meter, 800 

channel, compact, handheld 

transceiver with Touchtone® 

built-in. Comes standard with 

BP3 (250 mAh) battery, wall 
charger, belt clip, flexible 

antenna. A wide variety of 

batteries and accessories 

availble 

CallN &G 
for Price Quote 

CallN&G 

for Price Quote 

(Dade) 1-305-592-9685 
Call Toli Free on our National Wats Line 1 -800-327-3364 (Broward) 1-305-763-8170 

70 @ CQ @ November 1982 
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To be eligible for this award, all con- 
tacts must be made onor after January 1, 
1980. In addition, only communications 
via SSTV, RTTY, EME, and/or OSCAR sat- 

ellites will be recognized for this award. 
Contacts between stations on OSCAR or 
EME may be made using any authorized 
mode allowed in your country. Applicants 
are cautioned that mixed-mode contacts 
are not valid. 

To qualify, applicants must work and 
confirm contact with each of the 50 U.S. 
states. There are no band requirements, 
but specific band accomplishments will 
be recognized if requested at the time of 
application. 

To apply, applicant must prepare a list 
of claimed contacts in alphabetical order 
by state. Include the date and time in 
GMT, the band and mode of operation, 
and a signed declaration of the type and 
description of equipment and antenna 
system utilized. 

Do not send QSL cards! Have your list 
verified by two amateurs, a local radio 
club secretary, or a notary public. En- 
close award fee of $4.00 or 12 IRCs to: 
Bill Gosney, KE7C (same address as 
above). 

73 Magozine 
Awards Program 

worked all 

Worked All USA Award. 

Worked All USA Award: Also sponsored by 
the editors of 73 Magazine, this award is 
available to licensed amateurs through- 
out the world. To be valid, all contacts 
must be made on or after January 1, 
1979. There are no band or mode restric- 
tions, but single-band and single-mode 
accomplishments will be recognized. 

To qualify, applicants must work each 
f the 50 U.S. states within the same cal- 
ndar year (January 1 through December 
1). Annual endorsements will be award- 
d to applicants who can verify their 
aims. 
To apply, prepare a list of claimed con- 

tacts in alphabetical order by state, be- 
ginning with Alabama. List the state, sta- 
tion call sign, date and time in GMT, and 

band and mode of operation. 
Do not send QSL cards! Have your list 

verified by two amateurs, a local radio 

club secretary, or a notary public. The fee 
for the basic award is $4.00 or 12 IRCs; 
endorsements are $2.00 or 6 IRCs to Bill 
Gosney, KE7C. 

9OWwWOdO0O 
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The Federacion de Clubes de Radioaficiona- 
dos de Chile (FEDERACHI): This club spon- 
sors three nice awards that are available 
to licensed amateurs and s.w.l.'s. 

Send GCR list (showing station, date, 
time, band, and mode) certified by any of- 
ficial Radio Club in the applicant’s coun- 
try. Send 10 IRCs to cover postage. Mail 
to: Award Manager—FEDERACHI, P.O. 
Box 2545, Concepcion, Chile. 

All Band CE Award (ABCE): Prove com- 
munications with at least one CE station 
on each of the 80, 40, 20, 15, and 10 me- 
ter bands. Chilean bordering countries 
must confirm 3 QSOs per band. 

Special Special Event Station 

MAY FLOWER II 

Mayflower I! Award. 

LIAMS 
ees RADIO SALES: 

CRYSTALS 
IN STOCK! 2-METER ARRL Plan - Standard, Split-Splits and Sub Band 

HEATHKIT - HW-2021 ONLY 
TEMPO FMH, FMH2, FMH5 

HY-GAIN 3806 
e YAESU FT-202 

WILSON - 1402, 1405, MKII, MKIV ¢ 
ICOM - 1C21,21A,22,22A, 215 
DRAKE - TR22,22C,33C,72 
KENWOOD - TR2200,7200 SEARS 
MIDLAND - 13-500.13-505,13-520 PACE MX, PALM 
REGENCY - HRT2,HR2,2A,2B,212,312 (No Sub band 
STANDARD - 146,826, C118 (No Sub Band) 

220 Mhz. Pairs (ARRL Bandplan) 

MIDLAND CLEGG COBRA 

13-509 FM-76 200 

CLEGG MK Ill e 

We Can Special Order Non Stocking Crystals 
For Amateur-Built Radios Not Listed Above 

Unconditionally Guarantees : 

Its Two-Meter and 220 Mhz. Bomar 

IN STOCK! 

ALL ARRL STANDARD PAIRS AND 20 KHZ SPLITS 
(Beginning with 222.02T-223.62R and every 40 khz up PLUS most 20 khz Splits) 

Same Price! 
Allow 3-4 Wks. 

100 CE Award: Prove communications | 
with 100 CE stations in the same mode. 

50 MHz CE Award: Prove communica- 
tions with 3 CE districts on the 6 meter 
band. (Many thanks to Roberto Ibieta B., 
CESCNT, for this data and the wonderful 
booklet with all the interesting informa- 
tion on amateur radio in Chile.) 

Mayflower Il Award: Sponsored by the 
Whitman Amateur Radio Club and issued 
for contacts with the special events sta- 
tion on Thanksgiving which will operate at 
the historic site at the Plimoth Plantation 
(America’s Hometown), depicting life in 
the 17th century Plimoth Colonies. Partic- 
ipating operators last year (hopefully 
again this year) were Ray, W1TC, whose 
call was used; Bob, KA1BLW; Arnie, 
KA1BYS; Mike, WA1FSD; Ed, KA1CZS: 
and Jim, WB1CNM. Bob, KA1BBU, and 
Don, N1BVZ, stopped in to lend a helping 
hand. Don, WB1CAI, came in the rain to 
help on the antenna setup. This year they 
hope to have multi-station sites from Ply- 
mouth Rock, The Mayflower II, and the 
Plimoth Plantation. QSL to: The Whitman 
Amateur Radio Club, P.O. Box 48, Pine 

Street, Whitman, Massachusetts 02382. 
(Thanks to Bob, KA1BBU, for this data). 

73, Ed, W2GT 

We Stock Over 1135 DIFFERENT 

Pairs (ARRL Bandplan ONLY) 

(146 mhz-Lo-in. Hi-out) (147 mhz-Hi-in, Lo-out) 

0 0 50¢ for 3 or More Prs. 

PAIR NO Bank Cards 

IN-STOCK CRYSTALS 
SHIPPED WITHIN 24-HRS. 

SPECIAL ORDERS (4-Weeks Del.) 

Fixed Crystals for All-Mode & HF . $7.00 ea. 
Yaesu FT-127 (220 MHZ) - $10.50 pr. 

Aircraft Scanner Freqs. . ...6.00 ea. 
Scanner (other than Regency 2-M) 4.00 ea. 

WILLIAMS 
RADIO SALES 
WAYNE C. WILLIAMS, K4MOB 

600 LAKEDALE RD., COLFAX, N.C. 27235 

(919) 993-5881 6-10 PM EDT 
(Recorder picks up 4th ring Other Times) 

Plus 35¢ shipping 

Per Order of 1-2 Prs., 

II(No Sub Band) 

ICOM-IC230 
SPLIT-SPLITS 
5 CRYSTALS 
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$1 

Vv 

Radio equipment 

not included 

Also Available . 

Floor Space: 51” Wide by 30” Deep 

$199.50 

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

Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 

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

4384 KEYSTONE AVENUE e CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870 

ae at last. a 

84.50 S-F RADIO DESK 

iewing comfort and ease of operation. 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

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

-—— DEALER INQUIRIES INVITED __ 

S-f Amateur Radio Jervices 
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— a monthly feature by 

Ce aay a> B ECS DAVE INGRAM, K4TWJ 

A LOOK AT THE WORLD AROUND US 

Video Cloaker? 

There are a number of aspects in video technology that are 
rather fascinating to consider from an open-minded point of 
view. | personally believe we have only begun to realize the 
many capabilities of this area, and future developments may 
prove quite astounding. Light, for example, is electromagnetic 
radiation the same as radio waves, differing only in frequency. 
The visible light spectrum of red to violet encompasses a range 
of 700 to 400 millimicrons (a small portion of a millimeter). Mi- 
crowaves are also electromagnetic energy, but they encom- 
pass lower frequencies (such as 3 cm for 10 GHz, 15mm for 24 

GHz, etc.). 
Almost every amateur is familiar with the superheterodyne, 

or downconversion, principle used in receiver front ends, re- 
peaters, etc. An incoming high frequency is converted to an in- 
termediate frequency, processed, and in the case of micro- 
wave relay systems, converted back up in frequency for re- 
transmission. A ‘‘light repeater system’’ employing similar fre- 
quency conversion techniques could thus prove interesting. 

Assuming the light spectrum of red through violet was linear- 
ly converted to an equivalent microwave spectrum, transmit- 
ted approximately 30 feet, and then up-converted to its original 
light frequencies, the conversion device (and associated items 
within its 30 foot microwave area) would be visible only from its 
‘non-active’ sides. Progressing a step further, let's assume 
that these linear frequency translations could be accomplish- 
ed simultaneously in 8, 16, 32, 64, or 128 directions (think pixel 
theory, if you like). Suddenly everything in the ‘‘conversion 
area’’ is replaced with views appearing on its opposite side. 
Are such ‘‘cloaking devices’ possible? Indeed, we're only one 
step away from this concept at the present time, and video-ori- 
ented amateurs are ideally situated to set the pioneering pace 
in this frontier. Any takers? 

New Scan Converter Announced 

Anew digital scan converter has been introduced to the am- 
ateur population: the Videoscan 1000, by Microcraft Corpora- 
tion, P.O. Box 513, Thiensville, Wisconsin 53092. A prototype of 
this unit was demonstrated at the Dayton '82 Convention by Dr. 
George Steber, WB9LVI, and the response was quite favorable 
(this unit was dubbed the MSC1000). We understand a number 
of these scan converters have already been sold, so you might 
keep an eye out for their views to appear on 20 and 10 meters 
SSTV during the near future. 

The Videoscan 1000 can store two conventional SSTV pic- 
tures (up to 128 lines by 256 pixels by 64 shades of gray), and 
boasts a total memory capacity of 384,000 bits (yes, larger 
memory scan converters are becoming a popular trend). This 
seems a rather attractive feature, since it permits using one 
memory for viewing and storing incoming views in the ‘‘normal 
SSTV manner,” while an in-shack view can be stored in the oth- 
er memory for subsequent transmission. The dual memories 
can also be used in a number of additional ways if desired 
(store two received pictures, store two transmit pictures, etc.). 
High-resolution SSTV can be accomplished by a front-panel 
switch which combines the 1000’s two memories to achieve 
256 line by 256 pixel by 64 shades of gray pictures. Another 
‘split mode”’ allows simultaneous display of four lower resolu- 
tion 128 by 128 SSTV pictures. Bravo! The 1000’s scan modes 

*Eastwood Village No. 1201 So., Rt. 11 Box 499, Birmingham, 

AL 35210 
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The new Videoscan 1000 dual-memory digital scan converter. 
This unit is capable of either 128 by 256 by 64 or 256 by 256 by 

64 SSTV resolution. (Additional details in text.) 

SSTV view of Dr. George Steber, WB9LVI, and his XYL as dis- 
played in high-resolution mode (256 by 256 by 64) on his new 

Videoscan 1000 unit. 

are 8.5 seconds (conventional SSTV), 17 seconds (high-resolu- 
tion SSTV), and 34 seconds (extra-high-resolution SSTV). A 
comparison of obtainable definition is included in this month's 
column. Bear in mind that a certain amount of resolution is lost 
in both photographic and magazine printing processes. 

The rising popularity of Single Frame Color SSTV (25 second 
technique) will, we suspect, inspire Steber to instigate a com- 
parable mod for the 1000. Since the unit has sufficient memory 
and microprocessor control is included, this change should be 

relatively simple. The Videoscan 1000 is priced comparable to 
the Robot 400. 

256 Lines for Robots 

The rising popularity of high-resolution SSTV coupled with 
requests for black-and-white compatible viewing of Single 
Frame Color (25 second pictures) has generated renewed in- 
terest in the 256-line modification for Robot 400’s. We've there- 
fore included that mod in this month’s column (fig. 1) with 

Say You Saw It InCQ 



FORCE 0. IT BRE AMS, TT MEE DEO 
REPLACING AMT RAY 

REP AIRING A CAR BA ROS 
THE EM AST CEM TSS 

AEE TORR. DROPPED WHILE 
~~ UNDERMERTH Tc 

THE GEDAIRMAN WILL “EVER NAVE SEE™ 4 

WHE 5 SRIEM APO LADS IS DEMS 
REP ALRIRA™ [7 WELL. We 

a ee MAM TIME TE ae HO 
METHING TOS om NHS mS 627 

EVERTAODY SHOULD BELIEVE i SOMETHING —i BELIEVE 
“LL HAVE ANOTHER DREWK 

wae ae 
Was ae = ae 

EVERYONE HAS A SCHEME FOR GETTING RICH THAT wa 
NOT WER 

(ANY HIERARCHY, FAC IMOIVIOLLAL RISES TO ey 
| LeveL OF peComPre: E. AMD THEN REMAINS THERE 

af, rr MRP ABB. 2% * Xs 
ame AT. FO A ae 

sgn as e _ vee ah ‘y 

tT JAP 

ii AUER HAVE BE 8 7 $e separ wo BREE A 2 

Sees 4 ABCKER APPLIANCE Ga DL MATOATER Bom rey 
* MEAN hw) SORE PERPECT: ©. 

THINK ATS A poate ey + Biss made THRE TF 
& ae BIA LF ey MT or et ee 

Petar as BTS h RES ENE. it WM Ty) OL 
PLL AYE ACR A Care 

RE 6 SURTEN THAT EVES 4 PRE. et a. BE EEE 
RLS, WU Me ET 

ERPEVORE BAR A ACP ME SOR CET TIT) CM THAT wins 

APT ORAM. CALs LVILMIAL RSLS 13 Hom Cre 
| URS OF INEM Teor ares a We AI Thi oe 

Comparison of AG SouneD versus conventional-resolution SSTV. The view on the left is 256 by 256 by 64 detail. On the right 

is 128 by 128 by 64 view. 

thanks to Sam, WA7MOV, and Howard, KD6HF, for the details. 
During normal operation (128-line mode), the 1K width con- 

trol is routed through S1A to the p.c. board’s edge finger No. 
34. During 256-line operations, the 1K width controlis placed in 
series with the ‘‘256 width control’ (10K) and routed through 
S1A to edge finger No. 34. A 1 mFd tantalum capacitor is also 
switched into the circuit by S1B. Since the 256 width control 
can be adjusted to display three (slightly elongated) pictures 
across the screen, it can be set to this position for black-and- 
white viewing of 25 second color pictures. If you use the Inter- 
face Systems 400/3000A tri-memory color-modified Robot 
400, the 256 mod can be used for displaying all three pictures 
side by side and for setting color balance. 

Next Generation Scan Converter Evolving 
A new form of digital scan converter is beginning to take 

shape on the far horizon: a unit boasting extensive memory and 
unlimited capabilities. Now don’t interpret this in any way as a 
decline in interest in existing Slow Scan equipment. Those 
units will be popular for many years, and their operational SSTV 
parameters will remain the accepted standard. As we’ve men- 
tioned in previous columns, there are two groups of Slow Scan- 
ners: the operators and the technical innovators. The latter 

<> Capper Com Corp. > 
POULTNEY, VT. 05764 802-287-4055 

NE WE LIKE TO WIND COILS—TRY US 

W MATCHING TRANSFORMERS FOR 
HOMEBUILT TUNED INPUTS 

Many other interesting coil kits inour NEW LIST SC. You 
must send a stamped envelope to receive our coil kit list. 

Please send all reader inquiries directly. 

FREE! FREE! FREE! FREE! FREE! ai 

EE! FREE! FREE! FREE! FREE 
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33 

Robot 400 edge connector 1K 

Pins 33 and 34 

34 

ImF 
TANTALUM 

256 

Fig. 1- Robot 400’s 256 line modification. 

group leads the way to future concepts and designs which may 
or may not be followed by commercial manufacturers. 

First views of the projected new unit come from, appropri- 
ately enough, Dr. Robert Suding, WOLMD. (Robert designed 
the first digital scan converter approximately ten years ago.) 
Realizing a state-of-the-art system should be capable of storing 
multiple pictures of several formats, this ‘‘monster’’ features a 

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 
accessory) 

e 15-day money back trial 
on factory orders. 

© 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. 

COMMESSOFT 
665 Maybell Ave., Palo Alto, 

CA 94306 ¢ (415) 493.7434 
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million bit memory controlled by one or two Z80A-based micro- 
processors. The system’s operational parameters are project- 
ed to include both black-and-white and color SSTV (three infor- 
mational formats of each), Medium Scan, or Half Fast TV (no 
pun intended!), Telidon-type graphic images (computer graph- 
ic images transmitted ina checksum manner to guarantee per- 
fect copy), Independent Sideband adaptivity (a return of this 
concept would be welcomed), plus the capability of future 
mode modification via internal microprocessor direction and 
plug-in boards. 

Rather than storing one, two, or three pictures in memory, 
the system can store up to eight pictures (128 by 128 by 64 for- 
mat) in its page-access-type memory. The microprocessor 
can, however, ‘‘rearrange’’ memory planes to store one full- 
color picture consisting of three frames of 256 by 256 by 16 in- 
formation. The list of features continues, but from the above 
you get an idea of ‘‘Super System '83.”’ This system is in devel- 
opmental stages as this column is being written. It uses 146 
IC’s, a5 volt, 5 ampere, and + 12 volt power supply, plus other 
paraphenalia (including printed circuit boards) which tallies to 
near $750. It should be rather obvious that a home construc- 
tion project of this magnitude isn’t ideally suited for light-heart- 
ed or weekend builders! The project coordinator is Bill West- 
brook, VE3EKA. We suspect that Bill will be ‘‘bogged down” 
with the development aspects until Dayton ’83. Possibly, the 
digital scan conversion will experience a real tenth anniversary 
celebration! 

Fast Scan TV Goodies 

Have you become active on Fast Scan TV yet, or are you 
waiting for more inspiration? If our recent CQ columns (de- 
scriptions of growing ATV activity and applications, and Tom 
O’Hara, W6ORG’s superb video tape [VHS format] on ATV) 
haven't piqued your curiosity, maybe the following new items 
will stir your interest. 

FAST= 
=SCAN CY 

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 

$399 

| — 

t ATY TRANSMITTER / CONV 

Ess 66, 66;- 
To—1 

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 DO WNCONVERTER 
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- 
vice setups, demos, and getting a buddy 

interested. Just add an antenna and a TV nae 

set tuned to CH. 2, 3, or 4 and plug in to 117 
volts.a.c. $89.00 TVC-4 

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. 

P.C. ELECTRONICS. 2522 Paxson Lane, 
Tom W6ORG Maryann WB6YSS Arcadia, California 91006 
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PC Electronics of Arcadia, California, recently introduced an 
ATV receiving downconverter for 1215 to 1300 MHz and mat- 
ing QRP transmitters for 420 or 1215 to 1300 MHz operation. 
These inexpensive units make fairly good ATV setups for short- 
range communications (typical range is 5 miles; best DX thus 
far is 40 miles). The downconverter is similar in concept to pop- 
ular MDS (2100 MHz) units; it is mast mounted and mated with 

a ‘‘cigar-type’’ antenna such as PC Electronics’ 18 dB gain 
1296LY loop Yagi. Coax cable is used for directing power from 
an indoor supply/tuner while passing signals to the viewing TV 
set (channel 7 or 8 output). The downconverter is also grand for 
full duplex ATV repeater setups (your own FSTV repeater for 
less than $100 when mated with the 420 MHz QRP transmitter 
and a surplus TV set; a power amplifier can be added later). 
W6ORG suggests at least 5 feet vertical separation between 
1296 and 434 MHz antennas, plus a third harmonic filter when 
using a 10 watt transmitter for 484 MHz. Due to foliage adsorp- 
tion, the 1296 antenna should receive ‘‘top priority” on the tow- 
er or mast. 

The 1296 MHz transmitter is a little gem; r.f. output is 1 or 2 
milliwatts, and it may be powered by a 9 volt battery. The tiny 
unit can be placed inside a camera for ‘‘wireless”’ operations 
(grand for relaying remote views back to the main setup), or for 
ATV mobile experiments. Cost of the QRP transmitters is $15 
each. The downconverter is approximately $22 (shipping cost 
additional). 

Here is the ‘‘full blown”’ setup of Mike Freitag, N9CRN, in Bur- 

bank, Illinois. Capabilities include FSTV, SSTV, and OSCAR. 
N9CRN is also set up for FSTV air mobile. 

Wrap Up 
Before concluding this month’s column, gang, we would like 

to remind you of the Space Shuttle SSTV coverage slated for 
October 29 and 30. (This flight was originally scheduled for No- 
vember, but the date was moved up.) We suggest checking 
with the Saturday SSTV Net (1800 GMT) and Thursday SSTV 
Net (2350 GMT) right away to avoid missing the action (14,230 
kHz). SSTV coverage will be via WS5RRR, the Johnson Space 
Flight Center Amateur Radio Club station. Activity should com- 
mence with shuttle launch. 

The station photo in this month’s column comes from Mike 
Freitag, N9CRN, of Burbank, Illinois. Mike operates both Slow 

Scan and Fast Scan TV plus OSCAR satellites with a pile of 
high-performance gear. Somewhere in his photo are a Ken- 
wood TS830, ICOM 451 and 251, plus numerous ATV goodies 
of various types. Mike also passed along some notes on up- 
coming events, but didn’t allow enough lead time before col- 
umn deadline. 

Remember, gang, this video column will continue only as 

long as your interest and support are reflected. Amateur video 
needs a voicing medium; stand up and be noticed. Drop us a 
note on your activites, etc., and include a photo if possible. 
Let’s share our video enthusiasm! 

73, Dave, K4TWJ 

Say You Saw It InCQ 



THE WORD IS OUT 
The word is out... The SSI] & SSII1 5/8 

wave ant’s exhibit 9db gain over a 
short tuned rubber duck and 3db when 
collapsed toa 1/4 wave. In fact, the SSil 
& SSIlIl are the only 5/8 wave 'HT ant’s 
that will collapse to a matched 1/4 
wave..and both the RD2S 2 meter and 
the RD220S 220mhz short duck was 
equal to or exceeded the erp of all 
standard 2 meter and 220 mhz ducks 
tested. The tuned loading coil/spring is 
soldered to machined end caps not 
swedged...There are no ticky tacked 
capacitors or leadsin a Super Stick Il or 
Il ]oading coils to break. The telescopic 
section may be replaced for only $5.00. 
There are no short cuts in designing 
and building HT ant’s to achieve max- 

The gain of the SSII & SSIII is speci- 
fied in db at a 1/4 wave and 5/8 wave 
over a short rubber duck. These gain 
figures have been obtained from ex- 
tensive field strength readings. They 
are not represented as gain over 
a dipole or 1/4 wave ground plane. 
Now yee know why the word is 
out... The Super Stick I! & SSIll 
plus the RD2S 2 meter or 
RD220S 220mhz short ducks. 
Gives your HT maximum 
erp for those long hauls. 
Order today and take 
advantage of the 1 
cent rubber duck sale. 
(Please specify 
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FM 
Wireless 

Mike 

Range—up to 300 ft. 
FM Audio 
XTAL Controlled 
Simple Hook-up 
Reliable years of service 

Super Stick II & Ill 
2 meter + 220 mhz 5/8 wave/ 1/4 wave H.T. antennas 

connector type and 
frequency when © 
ordering.) 

imum power transfer and erp. 

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 
you spell mike cord tangle relief (Remote- 
G tke) Order today for your mike cord 
relief. 

WORKS ON ANY RADIO—MOBIL OR BASE 

REMOTE-O.wige 

oe * 

Discount Ham Radio 
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First place winner, ‘The Railroad,’’ by Jean Carter, KA6HJK, of Buena Park, CA. 

Here are the winners of the 1981 Worldwide RTTY Art 
Contest. Perhaps you'd like to try your hand at RTTY art in 
the 1982 contest. 

WHE WORLDWIDE BITY ART CONTEST 

F.. the past three years the Southern 
Counties Amateur Teleprinter Society 
(SCATS) has sponsored a Worldwide 
RTTY Art Contest. The RTTY Art Contest 
goes back over many years, but in 1979 
SCATS volunteered to accept responsi- 
bility of sponsorship. Last year SCATS re- 
ceived several letters from European am- 
ateurs requesting the contest rules be 
amended to a line width of 68 spaces for 
the pictures. U.S. and Canadian ama- 
teurs have used 72 spaces in construct- 
ing artwork for RTTY; however, the RTTY 

Art Contest committee agreed to change 
the rules to require a maximum 68-space 
line and consequently received many 
more entries from Europe. This resulted 
in a very popular contest for all amateurs 
interested in RTTY art. 

All art entries must be generated by 
hand and cannot be generated by com- 
puter. SCATS has improved the contest 
each year, and with more publicity than in 

*5772 Garden Grove Bivd., #415, West- 
minster, CA 92683 
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BY HUGH WASHBURN *, WA6GIEX 

past years, the 1982 Worldwide RTTY Art 
Contest should attract even greater num- 
bers of hams around the world who are in- 
terested in RTTY art. 

SCATS has announced that hand- 
some, 9” x 12” wood and brass plaques 
engraved with winners’ names have 
been forwarded to the following 1981 
contestants. First place went to Jean Car- 
ter, KA6HUK, of Buena Park, CA, for her 
entry ‘‘The Railroad.’’ This was Jean’s 
first year as a ham, her first entry in an 
RTTY art contest, and her first prize! Sec- 
ond place was earned by Alfred La Vorg- 
na, WA2OQuJ, of Hicksville, NY, for ‘A 

Prize in Every Box.” Third place was se- 
cured by Charles Pike, K3YUH, Monaca, 
PA, for his entry ‘‘What’s Up Doc.”’ There 
was a tie for Honorable Mention, with 
both receiving plaques: Bent Pedersen, 
OZ5RT, Copenhagen, Denmark, placed 
for ‘‘Freddy Fender,’ and Richard Camp, 
WA7NGN, Las Vegas, NV, got the nod for 
“The Wild Horse.’ 

Entries in the Worldwide RTTY Art Con- 
test are judged on originality of subject 
matter, excellence of technique in pro- 
ducing the art and formatting the tape, 

appearance of the art when viewed from 
a distance, and suitability for publication. 
The SCATS contest chairman, Norm 
Koch, K6ZDL, is a well-known, avid RTTY 

art collector (and CQ’s WPX Award chair- 
man) who spends much time relaying 
RTTY pix to hams on all bands. Norm was 
most enthusiastic about the response to 
the 1981 RTTY Art Contest, and he is an- 

ticipating an even greater 1982 contest. 
SCATS is located in Southern Califor- 

nia, primarily in the Los Angeles and 
Orange County areas, but it encom- 
passes RTTY membership from quite a 
large surrounding region. SCATS would 
like to urge all RTTY enthusiasts to try 
RTTY art if you never have. Many new- 
comers to this aspect of the ham hobby 
have been winners in this annual contest. 
Now is a good time to start practicing, as 
SCATS will begin accepting entries in the 
1982 Worldwide RTTY Art Contest after 
September 1, 1982. Complete rules and 
other pertinent information about the 

1982 contest will be published prior to 
contest time. SCATS is looking forward to © 
seeing your RTTY art entry in 1982. Don't. 
disappoint this enthusiastic RTTY club! 
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Second place, ‘‘A Prize in Every Box,’’ by 
Alfred La Vorgna, WA20Qu, Hicksville, NY. 
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In a tie for Honorable Mention, ‘‘The Wild 
Horse,”’ by Richard Camp, WA7VGN, Las 

Vegas, NV. 
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Third place, ‘“‘What’s Up Doc,” by 

Charles L. Pike, K3YUH, Monaca, PA. 
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Also in a tie for Honorable Mention, 
“Freddy Fender,’’ by Bent Pedersen, 

OZ5RT, Copenhagen, Denmark. 
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Don’t Be Left Out in the Cold 
with the Russian Woodpecker 

GET A 
MOSCOW 
MUFFLER” 
Another first: from AEA. The 
Woodpecker Blanker, WB-1 really 
works. This unit effectively blanks the 
pulsing interference of the Russian 
Woodpecker. Two versions are 
available, the WB-1 for use with com- 
munication receivers and WB-1C for 
use with all popular transceivers. 

This extremely useful accessory is 
designed for direct insertion between 
your receiver (or transceiver) and the 
antenna. It is both MORE EFFECTIVE 
than |.F. type blankers and requires 
NO MODIFICATIONS to your receiver! 
The unit operates from a 13 VDC +2 
VDC power source at less than 575 
mA. (AEA AC wall unit AC-1_ will 
operate the blanker.) 

The blanker works well on both CW 
and SSB modes that are being in- 
terfered with by a woodpecker. Con- 
trols on the front panel include; four 
push button switches, a synchronize 
control and a width control The WB-1 
also features a low-noise untuned 
broadbanded 6 db gain pre-amp which 
can be selected with or without the 
blanker enabled. The WB-1C uses the 
same circuitry but includes a carrier 
operated relay (COR). This provides 
protection to the receiver section dur- 
ing transmissions from the attached 
transceiver. 

For more details, write for our latest catalog or 
visit your favorite dealer. 

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 

Brings you the 
Breakthrough! 
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Amftenmmas 
DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 

a monthly feature by 

KARL T. THURBER, JR., W8FX 

Antenna Accessories For The Hamshack: Part Il 

Opening last month with the premise that 
it takes a great deal more than just the an- 
tenna and transmitter to radiate a re- 

spectable signal, columnist W8FX con- 
tinues with Part II of his multiple-column 
discussion of antenna accessories with 
several additional items of interest: the 
wattmeter and the s.w.r. bridge. 

—K2EEK 

Luast month's column was the ‘‘open- 
ing shot’’ in a series of columns dealing 
with the myriad antenna and r.f. acces- 
sories available for use in the hamshack. 
In that column, we covered the dummy 
load and the r.f. ammeter. In this column, 
we continue with a discussion of two re- 
lated, in-line instruments: the wattmeter 
and the s.w.r. bridge. Let’s look at the for- 
mer instrument first. 

The Wattmeter 
Practically all amateurs would like to 

know precisely whether or not their trans- 
ceiver is ‘‘putting out r.f.’’ as it should. 
The only way to be certain of perfor- 
mance is to monitor the transmitter’s out- 
put: a drop in r.f. power output is a sign 
that something has gone wrong in the 
transmitter. The in-line r.f. wattmeter, 
connected in series with the transmis- 
sion line feeding the antenna, provides a 
continuous reading of power output; the 
wattmeter samples a minute amount of 

the r.f. energy fed to the antenna system 
to indicate the transmitter’s r.f. output 
power. Since the antenna provides a load 
for the wattmeter, changes in antenna 
characteristics are also indicated by the 
meter, particularly if the wattmeter is 
capable of measuring reflected power 
and/or s.w.r. 

Some transmitters provide a built-in in- 
dication of relative power output. While 
such a provision is useful, you will un- 
doubtedly want to have a better indica- 
tion of actua/ power output to detect loss 
of performance over a period of time. In 
view of this, a calibrated h.f. wattmeter is 

a handy accessory. In practice, the for- 
ward-power reading type of wattmeter is 
often combined with a reflected-power 
reading device, which enables you to 
check on antenna and transmission line 
characteristics as well. Going a step fur- 
ther, the s.w.r. bridge is often combined 
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One of several of the convenient to use 
Daiwa ‘‘cross-needle”’ s.w.r. meters is 
shown here. The 1 kW h.f. unit shown 
here, the CN-720, has two big advan- 
tages over conventional devices: there is 
no need to calibrate or adjust forward 
power readings while reading s.w.r., and 
both forward and reflected power are dis- 
played on the same meter using two dif- 
ferent needles. Other units available cov- 
er 1.8 MHz to 2.3 GHz. (Photo courtesy 

J.W. Miller Div. of Bell Industries) 

with the r.f. wattmeter in a natural duo. 
Before getting too far ahead of ourselves, 
however, let’s examine the plain-and- 
simple wattmeter. 

The r.f. wattmeter is a measuring de- 
vice that indicates the radio frequency 
power in the transmission line in terms of 
watts (named after the English scientist 
James Watt). Most of these devices are, 
in fact, d.c. voltmeters connected across 
a known load which is the same as the 
transmitter’s output impedance. Thus, 
while the meter itself may, in fact, be 

reading voltage, using the Ohm’s Law re- 
lationship between the indicated voltage 
and the load impedance, usually 50 to 75 
ohms, the meter may be calibrated to 
read directly in watts. 

The r.f. wattmeter is an exceptionally 
handy hamshack instrument, since it di- 
rectly reads the actual transmitter power 
output without resorting to inconvenient 
and tiresome calculations. You can read- 
ily see if you are getting the proper effi- 
ciency from your transmitter by compar- 
ing the input power readings of the final 
amplifier stage (voltage times current) 
with the r.f. wattmeter output readings. 
Typically, you’ll find that efficiency is 
around 60 to 75 percent, depending on 
the type or class of r.f. power amplifier in 
your equipment and the frequency band 
used. 

This instrument is usually purchased 
factory made, although it is certainly pos- 
sible to construct a wattmeter in the ham- 
shack, and there are construction arti- 

cles and kits available. In selecting a 
commercial wattmeter, there are several 
things to look for. 

One important selection factor is pow- 
er handling capacity. Look for a unit that 
is capable of handling at least 1 kW; you'll 
often find that such instruments are not 
much more expensive than lower power 
units. However, you may wish to consider 
the use of a low-power device (even a CB- 
type ‘‘cheapie’’) if you’re interested in 
QRP (low-power) operation, since flea- 
power r.f. run through a high-power unit 
may require the use of a magnifying glass 
to detect meter needle movement! Apos- 
sible compromise is the purchase of a so- 
called ‘‘adaptable’’ wattmeter of the type 
having interchangeable elements or 
‘‘slugs’’ capable of handling various pow- 
er levels. These slugs are available to 
handle both varying power levels and dif- 
ferent frequency bands, thus allowing a 
single wattmeter to serve on h.f., v.h.f., 

and u.h.f. bands over a wide range of 
power levels. 

Frequency of operation is an equally 
important consideration in wattmeter se- 
lection, since highly erratic readings are 
possible if the meter is incapable of oper- 
ation ona given band or frequency range. 
For general h.f. work, the wattmeter 
should have an accuracy rating of plus or 
minus 5 percent or better, up to 30 MHz; 
sometimes a little accuracy must be sa- 
crificed for v.h.f. and u.h.f. operation, un- 
less one is willing to pay dearly for a high- 
precision instrument. As mentioned, in- 
terchangeable slugs can allow a single 
meter to serve all-band requirements. 
Still, in many instances it is desirable to 

leave the meter in-line at all times, so it 

may be wise to purchase a separate v.h.f. 
oru.h.f. unit to avoid the inconvenience of 
constantly connecting and disconnect- 
ing the all-purpose meter when shifting 
transmitters and/or bands. Surprisingly, 
some inexpensive CB wattmeters (and 
s.w.r. bridges, as well) give good ac- 
counts of themselves on the higher 
bands, at least through 2 meters. 

Most wattmeters are designed to mea- 
sure average power. This somewhat lim- 
iting feature is of no real consequence if 
the meter will be used primarily for trans- 
mitter and/or antenna tuneup using a 
steady carrier, or if your primary modes 
are c.w., RTTY, a.m., or f.m. However, if 

you wish to measure your transmitter’s 
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Heath IM-4190 bidirectional watitmeter is 
designed for v.h.f. use. Unit handles up to 
300 watts forward power and measures 
reflected power to 30 watts. Note Type-N 
connectors on side panels. (Photo cour- 

tesy Heath Company) 

s.s.b. output, a peak-envelope-power 
(PEP) reading wattmeter is highly desir- 
able from the standpoint of both accur- 
acy and convenience of reading. Ameter 
so equipped to read PEP has an addition- 
al internal ‘‘time constant’’ circuit that 
can be switched-in by flicking a front-pan- 
el knob. This added circuitry allows the in- 
strument to sample the PEP energy from 
the transmitter by feeding a constant- 
voltage source to the meter. This latter 
voltage allows the meter to register and 
hold for display the maximum power the 
transmitter is generating on voice peaks. 
A drawback of the PEP wattmeter, for 
some, is that this type of meter requires 
an external power source—either bat- 
teries or a.c. power—to run the device, 

making it somewhat less suitable than 
simpler wattmeters for continuous output 
monitoring. 

Following current trends, even the r.f. 
wattmeter has been ‘‘digitized.’’ Such 
digital-display units are impressive in ap- 
pearance and convenient to use, al- 
though the flashing LED displays are an- 
noying to some. These devices have not 
seen the widespread manufacture and 
use as have digital-display transmitters 
and transceivers, however. Cost is a con- 
sideration, and most amateurs appreci- 
ate the value of digital frequency display 
on a transmitter or transceiver, but are 
not willing to pay several times the cost of 
a common analog-type meter for one 
which works digitally. However, as the 
forward push of technology reduces 
prices, it is likely that digital wattmeters 
will become much more common. A par- 
ticularly fruitful area for development 
would be that of the combination wattme- 
ter/s.w.r. bridge, where both power and 
s.w.r. would be computed automatically 
and directly displayed for the operator. 

The dual-reading wattmeter is a popu- 
lar variation of the basic wattmeter; it 
makes sense to be able to measure pow- 

Brings you the 

er in both the forward and reverse direc- 
tions. Simpler versions make use of a sin- 
gle meter display with a switch being 
used to convert from forward- to reverse- 
reading functions. More sophisticated 
meters (‘‘dual-meter’’ wattmeters) are 
particularly useful, in that one meter of 
the instrument continually displays for- 
ward power (as does the conventional 
wattmeter), while the other meter regis- 
ters reflected power, either expressed in 
watts or as S.w.r. (depending on the par- 
ticular model meter). In either case, it is 
now a versatile s.w.r. bridge as well, all in 
one handy package. 

Monitoring transmitter power output 
with a dual-reading meter is especially at- 
tractive for two reasons: (1) a constant 
check of forward power is provided, with 

any deterioration in transmitter power 
output becoming immediately visible; 
and (2) antenna performance reduction 
in terms of degraded s.w.r. is readily ap- 
parent to the operator. 

At this point, we're ready to turn to the 
s.w.r. bridge. 

The S.W.R. Bridge 
The s.w.r. bridge is known by a number 

of names, including the s.w.r. indicator or 

meter, Monimatch, and Micromatch. 
Some devices are designed to read for- 
ward and reflected power in watts (see 
previous discussion), while others read 
the s.w.r. figure directly or merely show 

~ ANTENNA FOR YOUR NEX 
VHF OR UHF BASE 

_ STATION INSTALLATION 
_ FOR AEA ANTENNAS 

- OR OTHER AEA PRODUCTS, 
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ORDER INFORMATION 
Orders: 1-800-336-4799 
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CRWAKO, seececte. 
VES OELUNE HOWE Rs seNitey : 

4 t Yeas 

666 6 
SENSOR 

rus 
AANGE Move ‘Sensirwry 

MFJ Model 825 illustrated here is a flexi- 
ble, multi-sensor s.w.r./peak reading watt- 
eter for h.f., v.A.f, or QRP transmitters 
and transceivers. The three specialized 
sensors can be plugged in simultaneous- 
ly, a front-panel switch selects which rig 

to monitor. H.f. sensor handles 2000 
watts to 30 MHz; v.h.f. sensor handles 

200 watts to 175 MHz. QRP sensor is for 
20-watt (or less) operation to 30 MHz. 
(Photo courtesy MFJ Enterprises, Inc.) 

when a matched antenna condition is 
reached by indicating minimum reflected 
energy on a meter. 

While the s.w.r. bridge comes in a vari- 
ety of styles, sizes, and price classes, 
each is designed to serve a similar pur- 
pose: to help the operator determine the 
condition of his antenna system, to deter- 

mine how good or bad the match is be- 

es, 

i | 

180-1 44 
1$0-220 
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ORDER TOLL FREE 
1-800-336-4799 
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[ tween transmitter, transmission line, and 
antenna. Without getting buried in the 
math, the s.w.r. bridge measures the 
ratio of forward to reflected voltage in the 
antenna system. This relationship de- 
pends upon the impedance of the equip- 
ment, transmission line, and antenna. In 

a perfectly matched system, there is said 

to exist an s.w.r. of ‘1 to 1"’ (sometimes 
written ‘'1:1’’). As an example, when you 
connect your transmitter to one end of a 
75-ohm transmission line and a load ex- 
actly equal to the transmission line impe- 
dance to the other end, like a known 

75-ohm dummy load, there exists a per- 

fect match between the elements of the 
system, and the s.w.r. is 1:1. 

However, if you mismatch the line and 
load, such as when using a mistuned or 
nonresonant antenna, part of the power 

is usually wasted in the mismatch that re- 
sults. The s.w.r. bridge helps you to know 
when and to what degree this mismatch 
is a problem. Factors causing ‘‘high’’ 
S.w.r. (usually more than 2:1 or 3:1) are 
many, out they usually relate to the anten- 
na being out of tune, in too close proximi- 
ty to other objects, or improperly match- 
ed to the feedline. In some cases, the 
problem may be caused by the transmis- 

NOW YOU 
CAN HAVE 

BOTH! 
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sion line itself, as a result of shorts and 
open circuits or faulty insulation. Regard- 
less of the cause, the s.w.r. meter signals 
a warning that all is not well with the 
system, with investigation warranted. 

As in the case of the wattmeter, there 
are several kinds of s.w.r. bridges. For ex- 

ample, there are those which measure 
relative s.w.r. only, so that one must con- 
sult a special chart in order to derive the 
actual s.w.r. on the antenna system. For- 
tunately, this kind is rapidly disappearing; 
most meters sold today allow one to di- 
rectly measure S.w.r. as indicated on the 
meter face itself. 

Most modern s.w.r. instruments are 
high-power units, although not all will 
handle full amateur power. As with 

wattmeters, some inexpensive CB s.w.r. 

bridges will handle high power levels and 
will do a fairly decent job even at 2 me- 
ters, So you need not necessarily assume 
that you must spend a great deal of mon- 
ey for a decent product. However, some 
early experimenter-type s.w.r. bridges 
could handle but a few watts, so they had 
to be carefully protected against regular 
power levels; this meant that they had to 
be removed for regular operation and re- 
installed in the transmission line when- 
ever it was desired to take s.w.r. read- 
ings. Obviously, this type of bridge should 
be avoided. 

The dual-reading wattmeter, either of 

the dual- or single-meter type, can be put 
to good effect in s.w.r. measurement, es- 
pecially for the purposes of antenna tune- 
up. There is a real advantage to being 
able to observe both forward and reflect- 
ed power simultaneously when making 
adjustments in order to be able to note 
the various interlocking effects of trans- 
mitter and antenna or antenna tuner ad- 
justment. 

In addition, several new types of s.w.r. 
display have been introduced in the past 
few years, such as the ‘‘cross-needle”’ 
scheme offered by Daiwa, in which for- 
ward as well as reflected power, in addi- 
tion to s.w.r., are displayed simultaneous- 
ly ona single meter face using two indica- 

tor needles. Other novel display presen- 
tations include the automatic computing 
digital s.w.r. meter pioneered by Elec- 
tronic Research Corp. of Virginia, and the 

interesting dual light-bar s.w.r. meter by 
Palomar Engineers, which automatically 
computes and displays both power and 
s.w.r. on 2-inch vertical light columns. 
Also, the special s.w.r.-sensing circuitry 
contained in the automatic antenna tun- 
ers by J.W. Miller and Daiwa provides 
controlled feedback for motorized tuner 
control adjustment, greatly minimizing 
the need for ‘operator intervention’’ 
when changing bands and/or changing 
frequency within a band. 

A few points in using the s.w.r. bridge 
are in order. Remember that no matter 
what adjustments you make to the trans- 
mitter, they will have no effect on the 
match as long as you keep the transmit- 
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ter frequency constant. And, if you use an 
antenna coupler or transmatch, no mat- 
ter what adjustments you make to the 
coupler, you can’t affect the match at the 
antenna. Only adjusting the antenna it- 
self, and not the coupler or the transmis- 

sion line length, can change this. Having 
the s.w.r. bridge connected between 
coupler and transmitter only discloses 
the s.w.r. existing on this link, not on the 
entire antenna system. It’s easy to see 
that the biggest application for the s.w.r. 
bridge lies in facilitating initial adjust- 
ments to an antenna system. While the 
physical placement of the s.w.r. bridge in 
the transmission line may cause some er- 
rors or inconsistencies in adjustment ac- 
curacy, as can the existence of harmon- 

ics in the r.f. presented to the bridge, 
there is little competition for convenience 
from other instruments for making these 
necessary adjustments and for ‘‘keeping 
tabs’’ on them once made. 

To this point, we've assumed that co- 
axial cable was being used to feed the an- 
tenna, and that it is the s.w.r. on the coax 

that is to be measured. This is the usual 
case, due to the popularity and conveni- 
ence of coax over other transmission 
lines. However, when using a multiband 
antenna fed with low-loss open wire line 
or twinlead, or a single-wire antenna, it’s 
a different story. The s.w.r. of the antenna 
isn't all that important, and it would be the 
s.w.r. on the coaxial link from the antenna 
tuner to the transmitter that would nor- 
mally be measured, in any case. How- 
ever, if one does want to measure s.w.r. 

on parallel-conductor lines, it is possible 
to approximately determine the s.w.r. by 
routing the line through a balun coil trans- 
former and measuring the s.w.r. ona reg- 
ular coax s.w.r. bridge—an indirect pro- 
cedure, but one which works fairly well. 
Alternately, a simple ‘‘twin-lamp’”’ reflec- 
tometer (presented in early handbooks 
and described in fig. 1) or a parallel-line 
reflectometer could be constructed.' 

Another point about the s.w.r. bridge: if 
you own a high-power unit, leave it in the 
transmission line at all times in order to 
provide a quick indication of malfunction 
in the antenna or a drop in transmitter 
power output; such problems will show 
up quickly. The slight, continuous loss of 
power which occurs in the bridge circuit 
-won’t be noticed. Note, too, that for most 
purposes ans.w.r. of between 2:1 and 3:1 
is acceptable. Recognize that it is usually 
impossible to obtain and maintain a per- 
fect 1:1 across a band; there are plenty of 
variables that go into antenna construc- 
tion and adjustment that may preclude at- 
taining a perfectly flat s.w.r. even at an- 
tenna resonance—things such as dew, 

rainfall, ice, and aging of the system can 
throw s.w.r. off slightly. 

Finally, while we have discussed the 

‘Brown, Fred, W6HPH. ‘‘A Reflectometer 

for Twin-Lead,’’ QST, October 1980. 
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cantare Twinlead approximately 2’ aE | 

Twinlead to 

antenna 

Twinlead from 

transmitter 

See note 

Forward Reverse 

NOTE: 

Two-foot length of twinlead, with No. 47 dial lamp terminating each end, and taped to main 

transmission line. If capacitive coupling causes a ‘‘neon-like’’ glow in the bulbs, a connection 

between the loop and one wire of the feedline may be required. 

Perhaps the world’s simplest s.w.r. indicator? A popular device in the 50s, in the 
heyday of twinlead transmission lines, was the so-called ‘‘twin-lamp’’ reflectometer 
shown above. It was, in fact, an inexpensive and easily constructed s.w.r. device that 
could give a rough, seat-of-the-pants indication of standing waves on popular 300-ohm 
transmission line. 

The device was little more than two dial lamps (usually No. 47’s), a short piece of 
twinlead, and a bit of Scotch tape. The two lamps were inductively coupled to the line 
so that the ‘‘forward power”’ bulb glowed brilliantly, while the antenna was adjusted so 
that the ‘‘reverse power’ bulb was dim or fully extinguished. This condition would indi- 
cate that reflected waves were nil—in other words, that s.w.r. was at or near 1:1. That 
was all there was to this early s.w.r. indicator that cost less than $1 to build. 

Interestingly, as coaxial cable came into favor in the 1960s, the twin-lamp dimmed 
out as a major item of hamshack ‘‘test equipment.” Still, there were several ingenious 
designs which appeared in the various radio magazines of the era for coax twin-lamps. 
The major problem, of course, was to get inside the coax without ruining it. For obvious 
reasons, the coax-type twin-lamp didn’t go over big, but there are probably a few hun- 
dred hams still using the twinlead-type indicator with link-coupled final amplifiers and 
folded dipole antennas who swear by this s.w.r. indicator. 

Fig. 1- Twin-lamp reflectometer. 
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The Faxs Are Clear — on our full size (18-1/2" 
wide) recorders. Free Fax Guide 
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TELETYPE 
RTTY MACHINES, PARTS, SUPPLIES 

ATLANTIC SURPLUS SALES (212) 372 0349 
3730 NAUTILUS AVE BROOKLYN. NY 11224 
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(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 

IC-290A 7 $1099.00 
$549.00 IC-2AT 

$269.50 

Ss om 

Visit or Call: LeRoy Koder, WD@CZO 

G & K AMATEUR SUPPLY 
2920 East 9th Street, Des Moines, lowa 50316 515-262-1745 

CIRCLE 62 ON READER SERVICE CARD 

November1982 @® CQ @ 



ELECTRICITY 
From The Sun 

For Amateur Radio 

Photovoltaic Syecie: 
Components, Hardware 

and Accessories. 
For Home, Clubs 

and Repeater Stations. 
Dealer Inquiry Invited 

Send $3.50 for Catalog to: 

ENCON CORPORATION 
Dept. A 27584 Schoolcraft 

Livonia, MI 48150 
(313) 261-4130 
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“CHOICE OF THE DX KINGS” 

the CUBE X 

UN IBERGLASS 
QUAD K ITS 

2 ELEMENT— ooey 
3 BAND $ 18995 

KIT SPECIAL 
FOB Calif. 

CONTENTS 

8 Fiberglass Arms, 1 pc. White 13 ft. 
2 End Spiders (1 pc. castings) 
1 Boom/Mast Coupler, 2” to 2” 
16 Wraplock Spreader Arm Clamps 
1 CUBEX QUAD Instruction Manual 
(Boom and wire not included) 

MK Ill 2 EL COMPLETE “PRE-TUNED” 
QUAD ONLY $239.95 

2-3-4 ormore element Quads available. Send 30¢ (cash or 
stamps) for complete set of catalog sheets, specs & prices 

CUBEX COMPANY 
P.O. Box 732A, Altadena, California 91001 

Phone: (213) 798-8106 or 449-5925 

YOU CAN’T SAY “QUAD” BETTER THAN “CUBEX” 

CIRCLE 91 ON READER SERVICE CARD 

@ November 1982 
a 

ae | 
OFF 

Palomar Engineers M82 il 

Interesting new meter by Palomar Engi- 
neers computes s.w.r. automatically and 
displays it on a light bar; a second light 
bar displays power. The M-827 s.w.r. me- 
ter has a frequency range of 1-30 MHz; 
power ranges are 20, 200, and 2000 
watts. The s.w.r. scale provided is 10:1 
and has a logarithmic response. (Photo 

courtesy Palomar Engineers) 

Interesting multi-function device, origi- 
nally designed for CB use, can have appli- 
cation in the hamshack. Unit shown here 
includes a monitor scope, 50 MHz fre- 
quency counter, peak-reading watime- 
ter, and s.w.r. bridge. (Photo courtesy 

Wawasee Electronics) 

wattmeter and the s.w.r. bridge as sepa- 
rate, discrete instruments, it often makes 

sense to combine these instruments with 
other multi-purpose r.f. devices, such as 

dummy loads and antenna couplers or 
transmatches. The former combination 
may have limited application (except for 
test-bench power measurement), but the 
latter combination is a real help in con- 
venient antenna coupler adjustment in 
the average hamshack. 

This month, the Antennas Column has 

featured two important in-line instru- 
ments: the wattmeter and the s.w.r. 
bridge. Next month, we will continue with 
a discussion of other in-line antenna and 
r.f. accessories. See you then. 

73, Karl, W8FX 
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Correction 
In the August 1982 Antennas Column, 

we described the SPC transmatch on 
page 51. Infig.2, weshowedC1 asa fixed 
capacitor, while, in fact, it should be a 

variable capacitor. Our hats are off to 
W1EFB for bringing this to our attention. 

Antenna of the Month: 
The Lance Johnson Engineering 
GP-1 Ground Plane Buss 

It is well known that a good ground ra- 
dial system is a virtual ‘‘must’’ for effi- 
cient operation of a ground-mounted h.f. 
vertical antenna system. Unfortunately, a 
problem develops when one attempts to 
connect a large number of radials to the 
base of the antenna. The GP-1 (for 
‘‘groundplane-one’’) was developed as a 
convenient, 24-point cast ‘‘alumaloy”’ 
disk buss that allows one to neatly and ef- 
ficiently connect a large number of radi- 
als to the base of the vertical. The disk at- 
taches by means of three heavy bolts to 
masts up to 2 inches in diameter and has 
a large opening for feedline routing. The 
10-inch diameter, “%-inch thick buss will 

fit inside popular tower sections; 24 large 
bolts are provided for aradial connection. 

Although designed primarily for per- 
manent fixed-station operation, the unit 

also has possibilities for quick set-up/take- 
down field day and portable operation. 

The Lance Johnson Engineering GP-1 
ground plane buss. (Photo courtesy 
Lance Johnson Engineering, P.O. Box 

7363, Kansas City, MO 64116) 



WE BACK EVERYTHING 
WE SELL WITH OUR 
PERSONAL GUARANTEE 

PRICES F.0.B. 
HOUSTON 5 

PRICES SUBJECT TO 
CHANGE WITHOUT 
NOTICE 

ITEMS SUBJECT TO 

MADISON 
PRIOR SALE 

BASIC MORSE 
‘ e\ CODE TRAINER 
Wes =i), AEA MODEL BT-1 
uo $79.95 
aur | 

Learn the Morse code using 
the latest accepted methodol- 
ogy shown to bring students 
with no Morse code knowl- 
edge up to 20 WPM in the 
shortest time possible. There 
are no tapes to wear out or 

break. The unit can be operat- 
ed as easily as a four function 
calculator and operates from 
a12 VDC source capable of 20 
mA. Optional Model AC-2 wall 
adaptor available for $9.95. 
NICAD battery powered unit 
model BT-1P with charger 

$99.95. 

Keyer Trainer 

MORSE PROFICIENCY 
TRAINER AND KEYER 

AEA Model KT-2 
$99.95 

For the amateur or profes- 
sional CW _ operators who 
want to improve their Morse 
skills, the KT-2 is the most ec- 
onomical computerized keyer 
and trainer choice. This train- 
er incorporates the AEA prov- 
en method of automatic speed 
increase (by slowly decreas- 
ing the spacing between char- 
acters) for increasing the 
speed of an operator already 
familiar with the code. This 
compact trainer also offers a 
full feature (non-memory) key- 
er that will key any popular 
transmitter. The KT-2 oper- 
ates from 12 VDC at about 20 
mA. AEA model AC-2 wall 
adaptor is available for $9.95. 

All Keyers Operate From 12 VDC. 
12 VDC Power Supply Model 
AC-1, $14.95. Model AC-2 For Use 
With All AEA Keyers $9.95. 

713-658-0268 

Electronics Supply 

MORSE eBAUDOT eASCII CODE READER/CONVERTER 
AEA Model MBA-RC 

$469.95 
For unparalleled flexibility, the MBA-RC offers Morse, 

Baudot and ASCII code ready and conversion in amanner 
never before offered. 

First, the MBA-RC can act as a stand alone reader with 
a large 32 character display. You may also output what is 
being read on the display (Any MBA code) to your ASCII or 
Baudot printer at any of the popular speeds. The MBA-RC 
utilizes two powerful pre-programmed microcomputers 
(self-contained). No programming knowledge is neces- 
sary. 

For transmission purposes, the MBA-RC will accept 
any MBA (Morse, Baudot, or ASCII) coded input and con- 
vert it to any of the acceptable outputs. Or, it can simply Be 

STOP RF SPILLOVER WITH be used for speed conversions within the same code 
mode. THE AMAZING AEA ISOPOLET™ 

You can send into the MBA-RC with a Morse key or key- oPole Model 144 
er and the MBA-RC will provide an AFSK two tone output isgeate Model 144 Jr... reece 
Baudot TTY signal to your transmitter. Or, you can type IsoPole Model 220... . . .$39.95 
into the MBA-RC from your Baudot TTY keyboard and the 
MBA-RC will key your transmitter on CW at any speed be- 
tween 3 and 99 WPM. 

The MBA-RC operates from 12 VDC at approximately 

IsoPole Model 220 Jr... .$29.95 

(Mast not supplied) 

ISOPOLE 
440 

$69.95 
MORSE eBAUDOT 

ASCII 

CODE READER 
AEA Model 
MBA-RO 

$299.95 

Don’t be one of the many poor CW fists on the air. The 
MBA-RO is most useful for cleaning up your fist through 
periodic or constant monitoring of your out-going CW 
transmissions. It is also particularly useful for monitor- 
ing high speed keyboard stations that so many of us can- 
not copy in our head. 

Best of all, you can copy all the new RTTY activity that 
is going on. The MBA-RO is fully portable. Just plug it into 
the speaker output of your receiver and plug your speaker 
into the MBA-RO. The large 32 character blue display 
makes for easy armchair copy with no eyestrain. No ex- 
ternal computer or special programming skills are neces- 
sary, the MBA-RO microcomputer is pre-programmed. 

The MBA-RO operates from 12 VDC at approximately 
500 mA. The model AC-1 wall adaptor for the MBA-RO is 
available for $14.95. 

* CALL FOR QUOTES 

CW Op’s 

Choose 

FA 
Products 

1508 McKINNEY 
HOUSTON, TEXAS 77010 
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Results Of The 1982 
Sprimg BARIG RITY Contest 

Single Operator Section Single Operator Section Single Operator Section Multiple Operator Section 
No. Call Points Total No. Call Points ‘Total No. Call Points Total 1. G3ZRS 513,540 270 

Sign QS0’s Sign QS0's Sign QS0's 2. LZ1KDP 505,310 321 1. WS3EKT 668,196 373 41. SMS5FUG 135,998 139 81. Y55ZF 63,036 67 3. OH2AA 431,600 314 2 EABRU 518,560 343. 42. N7AKQ 133,200 152 82. EA3BLQ 54932 80 4. G3UUP 299936 216 3. W3FV 504,648 276 43. I6YPK 129,808 115 83. LA2lJ 54,060 39 5. I4JXE 282,906 193 4. G3HJC 462,870 221 44. ~DL8QP = 126,208 +=: 96-—Ss «4. SC VEZAXO. = «52.700 55.~Ss«6.~Ss HASKBM_ 206,500-175 St I2OLW 462,384 336 45. WOLHS 118,720 104 85. Y55ZA 50,560 59 is GW6GW 191,216 162 6. 11TXD 430,560 272 46. W7MI 116,208 96 86. VK2BQS 50,524 51 8. OH2TI 188,784 = 130 7. SM6ASD 405,958 261 47. WB2WZX 115,960 100 87. G4EEV 49,436 49 ie) PY2QV 180,320 128 8. W4CQI 400,044 242 48. WOHAH 110,772 98 88. SL3ZR 49,062 55 10. KB9DM 176,652 162 9. I2WEG 384,948 252 49. JR6EAG 106,288 92 89. K2JN 46,400 40 11. OK3KII 130,530 109 10. WB3CCZ 376,516 218 50. WAGUFY 106,036 102 90. W4MWP 45,820 38 12. OK3RJB 105,000 90 11. WalUC 361,460 229° «51. ~DLSMBI 104,728 =83.—S 9.“ VE7DLX = 45,120.61 13. K8ZOA/4 82,062 77 12. GM3ZXL 358,848 203 52. GW3EHN 104,340 102 92. I5A7zx 42,950 75 14. OK3KYR 57,460 49 13. GI4AHP 354,106 253. 53. G4NJW 102,648 «= 79-Ss«93.«WBEBPA 39.474. 47,—Ss«W15.-OK3KGI «56,160 «56 14. K2UVV 338,800 199 54. OK2BJT 102,100 85 94 JAI1DSI 39,440 36 16. PAONYM 51,680 52 15.  I8JRA 327,600 203 55. K4VDM 101,920 76 95. W7CBY 38,280 52 17. KC4AAA 13,200 28 16. ONS5WG 325,908 220 56. YO3AC 98,980 122 96 FOCE 37,700 30 18. Y32ZF 7,826 23 17. VK2SG 325,240 229° 57. KB2VO 98,328 76 97. WA7YDP 37,432 34 19. OK3RMW = 4,312 20 18. WBSHBR 287,492 233 58. PAQKFF 98,120 103 98. W2KHQ 36400 40 19. DK1BX 286,304 196 59. yYo2IS 92,460 82 99. DK5WJ 31.350 27 ine ees ae 20. DJEJC 264,350 199 60. JA2VFW 91,296 95 100. VESLNT 29870 43 otro late AOU Coco 21. YU7AM 261,744 214 61. KQBJ 89,408 84 101. W6IWO 28,800 40 K7BV, PAQKST. ON4UN, SM6KST. 22. N8AKF 238,084 158 62. 9M2CR 89,100 78 102. OZ7XE 26,880 52 Y25DL, YS58YF, Y61UF, ZS2DD. 23. W6JOX 234,788 182 63. TI2DO 82,840 98 103. VE3BPM 25,200 26 9M2MW, and BRS 30694. 24. YB2BLI 231,616 148 64. WA3ZKZ 82,150 79 104. SM2EKN 23,280 37 , 25. W3KV 231,246 149 65. SVIMO 82,008 142 105. G3RDG 21,926 37 
26. YVSBBW 226,576 214 66. WA6WGL 79,636 66 106. KD4OM 15,150 21 SWL Section 27. OZ9GA 222,400 158 67. VEIAIT 77,400 92 107. DLIYBU 13,328 36 No. Name/Call Points QS0’s 28. K6WZ 220,740 165 68. VE7NP 75,850 65 108. Y53VA 11,120 41 1. OK1-12880 282,534 187 29. VO1EE 212,240 204 69. DUJ9IR 75,522 65 109. SM6CAL 10,920 24 (Czech) 30. EI3CN 202,350 165 70. ON7EU 75,180 63 110. VE4ADQ 10,400 25 2. Y2-10521/0 130,052 98 31. KOJH/4 = 202,104 12771. ~VE3CYX = ==70,984 110 111. HA7TS 7,700 35 (DM) 32. KL7HDS 197,208 266 72. GI4KQA 70,522 73 112. G3KQS 6,920 10 3. Y2-6346/K 95,256 76 33. JR2TZL 194,560 140 73. VE2Q0 70,110 51 113. JA7ML 5,000 0 4. NL4483 91,276 121 34. WB3HAZ 190,568 114 74. G4IPZ 69,776 88 114. VK2EG 4,220 6 (PAO) 35. PP7GV 186,024 152 75. DFOXI 69,264 80 115. WA4LQZ 2,760 6 5. J.Matthews 63,680 60 36. SM6AEN 172,800 122 76. WB4UBD 69,256 59 116. F3PI 2,220 7 (USA) 37. ZS2AB 172,492. 179 += 77. ~Y33U0 68,292 65 117. ZS6AOG 1,266 3 6. Y2-8861/0 61,100 57 38. VK2NM 155,038 116 78, AK2H 68,040 62 118. W8TCO 1,000 5 (DM) 39. I2JIN 148,050 151 79. SM7BGE 67,640 78 
40. PT2BW 139,748 107 80. SM6AAY 63,376 68 

e 20, 15 and 10 meters ° Wideband. Low SWR. No tuner needed 
° Exclusive phased dual drive gives higher gain ° Exclusive coax- 
ial capacitors have lower losses, higher Q © Transmitter power is 
radiated not lost in the traps ° Full power low loss balun. Gives 
improved beam pattern 
TET Antenna Systems presents three full size trap multiband beams to meet every 
amateur need. 5 element, 4 element, and 3 element models all with the exclusive TET 
dual phased drive. This famous drive system originated with HBQCV and was perfected 
by JA3MP. When you buy TET dual drive you know you have the best. It has more gain 
- just like adding another parasitic element. And wide bandwidth so you can use your 
solid-state transceiver on both phone and CW without a tuner. 

Only the highest quality materials are used throughout. All aluminum tubing is 6061-T6 
alloy. Stainless steel fasteners are provided for all electrical connections. Tubing is cut 
and predrilled to precision tolerances for easy one afternoon assembly. Light weight 
and low wind area designs permit use of simpler support structures. 
All models feature full 3 Kw PEP power handling, VSWR typical 1.5 or less across all of 
20, 15 and, on 10 meters, from 28.0 to 29.2 MHz. Drive impedance is 50 ohms and 
maximum element length 27’. They accomodate masts from 1% to 2” diameter, with- 
stand winds to 100 mph and are furnished complete with a low loss balun that easily 
withstands full rated power. For gain and front-to-back ratio specifications write or call 
the factory. 

HB35T HB43SP HB33SP 
Boom Length:........... QAR A My ee AS sts ere ore cated 13°2” 
Turn Radius:........... OP AO te Fae ae eee TGs Das. eos als ee oa 15? 
Wind Area Ft?:............ OM asecrat et Eee Crm he Mee eae 4.7 
Windloadlbs.@ 80mph:.... 160.............. ARS 2 screen cee ge a 102 
BoomiDiasiye 25,2, ate tae AD eG cet a 2 ee gee ae 1-5/8” 
WeightslbS: 2... .7.025.- 5 Ope en eei e he, SS ioe waa nen Peeeae 27 
3rd cl: Pa ae ee eae gO 02908 oe cae ohn S2OR9O. ccc ue $174.75 

+ shipping + shipping + shipping 
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BY MAIL: 
TET Antenna Systems fiver) 
1924-E W. Mission Road a 
Escondido, CA 92025 == 

BY PHONE: 714-743-7025 

HB43SP ~ 

Send for free catalog describing these dual 
drive beams, our VHF Swiss quads, roof- 
mount towers, elevation rotators and more. 

Don't wait any longer to start working rare 
DX. Order your dual-drive beam today! 

SWL Section 
No. Name/Call Points QS0's 
7. Y2-0742/F 3,000 10 

(DM) 
8. Y2-12501/I 1,550 11 

(DM) 

The log from NL5184 could not be in- 
cluded due to incomplete logging infor- 
mation. 

A total of 158 logs were received for 
the 1982 Contest, and a total of 20 new 
Quarter Century Awards will be issued 
as a direct result of the Contest. 

During the Contest period, RTTY ac- 
tivity took place from the following 
countries: Alaska, Antarctica, Antigua, 
Argentina, Australia, Austria, Balearic 

Islands, Belgium, Brazil, Bulgaria, Bu- 
rundi, Canada, Canary Islands, Cay- 
man Island, Ceylon, Channel Isles, 
Chile, Czechoslovakia, Denmark, Ec- 
uador, Eire, England, Estonia, Euro- 
USSR, France, French Guyana, French 
Morocco, German Democratic Repub- 
lic, German Federal Republic, Greece, 
Guantanamo Bay, Hong Kong, Hun- 
gary, Iceland, Indonesia, Italy, Ivory 
Coast, Japan, Kuwait, Latvia, Malaysia, 
Malta, Mellila (North Africa), Mexico, 
Netherlands, New Caledonia, New- 
foundland, New Zealand, Nicaragua, 
Norfolk Island, Northern Ireland, 

Oman, Philippines, Portugal, Romania, 
Sardinia, Scotland, Singapore, South 
Africa, Spain, Sweden, Switzerland, 

United States of America, Vanuatu, 
Venezuela, Wales, Yugoslavia, Yukon 
Territory (N.W.T.). 
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~ Call Us For Our Low Prices 
On ICOM 730, IC-2AT, IC-3AT, 

IC-4AT And YAESU FT-708 

= : Oy 

YAESU FT-102 soni 
yAESU CUBIC 

» FRG-7700 Canes 

Listen to foreign broadcasts with the All 
New Yaesu FRG-7700. Call JUN’S For Your 
Very Special Price. 

160 E. Pla a 

Ronc Jlowada } 

FL-2 MULTI-MODE == 
AUDIO FILTER = 
Installs in speaker 
line. Provides 
independently ad- 
justable Lo-Pass 
and Hi-Pass cutoff 
frequencies between 200-3500 Hz in CW mode. 
Shape factor apx. 1.4:1 on a 5:50 db scale. 
Peak/notch mode provides up to 45 db action. 

Kee KH 
FILTER MODEL FL SATELLITE 

TELEVISION 
SYSTEMS 

WE WILL NOT BE UNDERSOLD!! 
ASP — ce i Complete Systems, Antennas, 
liane lS: ceases Sieur 52 Receivers, LNA's & Accessories 

CALL US TODAY! 

812-238-1456 

- hoosier 

AUTOMATIC FF. SPEECH PROCESSOR 

Installs in MIC 
line. RF clipping i 
with speech shaping from 0 to 30 db in 6 db 
steps. Frequency response 400-3400 Hz + 3 /$ 95 

dbs. Total harmonic distortion at 1 KHz, at 30 © 

db clip level — 1/2%. Accepts Hi or Lo im- 
pedence MICs. 

¢ ALL DATONG: Technical 

PRODUCTS CARRY Products 
A90 DAY WARRANTY ff Corp. 

electronics 
“Nation’s Largest Total Communications Distributor” 

P.O. BOX 3300 e TERRE HAUTE, INDIANA 47803 
¢ VISA-MASTERCARD 877 S. Adams Road © P.O. Box 62 
WELCOME Birmingham, MI 48012 

- Phone (313) 644-5698 
CIRCLE 93 ON READER SERVICE CARD 

CIRCLE 134 ON READER SERVICE CARD 

87 



CABLE TV 
CONVERTERS 

DESCRAMBLERS 

BUY DIRECT & SAVE 

36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 

$88.00 

AMATEUR MICROWAVE 
ANTENNA 

© 26 DB Gain 

e Advanced Down Converter 
© Complete-Ready to Install 

$119.00 

LINDSEY JET | WIRELESS 
THE ULTIMATE CABLE T.V. CONVERTER 

58 CHANNEL INFRARED 
REMOTE CONTROL 
COMPLETLY 
PROGRAMMABLE 

$169.00 

Send $1 for Complete Catalog 
VISA ¢ MASTERCARD e COD 

oirect VIDEO saLes 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL TOLL FREE 
1-800-626-5533 

CIRCLE 22 ON READER SERVICE CARD 

MOBILE TOWERS 
by ALUMA 

FOR MOBILE VAN, 
TRUCK OR TRAILERS. 

| USE FOR COMMUNICATION OR 
CHECK YOUR SIGNALS. 

HIGHEST QUALITY 
ALUMINUM & STEEL 

© TELESCOPING crank-ups to 100 ft 

e TILT-OVER MODELS 
Easy to install. Low Prices. 

EXCELLENT FOR 
HAM COMMUNICATIONS 

b erie 
a 8 

SAM Pat Oe 

r bs wat FS 

Mobile Truck Type 

Mobile Van Type 

4] Over 36 types 

aluminum and 

steel towers made- 
specials designed 

Ar-H | and made— write 
LU for details. 

1604 

i 
iB 

ALUMA TOWER COMPANY 
BOX 2806CQ 

VERO BEACH, FLA. 32960 
(305) 567-3423 TELEX 80-3405 

CIRCLE 98 ON READER SERVICE CARD 
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1982 CQ WW WPX 
C.W. Contest 

High-Claimed Scores 

2,430 
2,380 

ZY5XFR 
WA6DBC 
9K2BE 

736,186 
287,280 
226,592 

WBSDDI 
KO7G 

The following are early-bird C.W. 
high-claimed scores. These are raw 
scores subject to WPX Contest Com- 
mittee verification. 1.8 MHz 

YU4YA 
OK3CWQ 
W8LRL 
KSNA/2 
K5UR 

25,488 
5,632 
1,000 
360 
144 

KP4EQF 
VC3BMV 
YU3VM 
K1XA 
JASJCC 
N4ZZ 
KUSI 
KK9A 
K5VY 
KC9T 
Al1D 
JJ3KMH 
JHOLFE 
YU3EO 
SMSCMP 

189,015 
992,718 
946,036 
594,206 
592.017 
529,968 
463,752 
462,430 
420,389 
347,574 
309,150 
305,064 
271,740 
258,093 
245,597 

WORLDWIDE 
SINGLE OPERATOR 

ALL BAND 
HK3A 
KC1F 
KAR 
JGIILF 
OZ1LO 
9J2NO 
VC3lY 
FROGGL 
AL7H 
6YSHN 
W3GM 
PY2TXW 
KL7RA 
JH3CXL 
YU7AF 
VE3JTQ 
K9BG 
ABOl 
SMODJZ 
Al1S 
KBOG 
NE6I 
K4BAl 
KI3C 
N8BJQ 
K6RU 
AG8W 

3,542,401 
1,711,843 
1,585,649 
1,347,750 
1,236,492 
1,167,805 
1,016,785 
1,014,543 
971,537 
881,300 
771,096 
728,734 
723,840 
639,450 
607,012 
572,904 
497,688 
470,239 
459,378 
424,710 
399,112 
323,408 
299,754 
217,580 
185,449 
157,815 
146,700 

MULTI-SINGLE 
4,219,007 
2,386,590 
1,500,606 
1,159,216 
1,146,495 
1,074,632 
878,494 
865,317 
828,160 
632,710 

MULTI-MULTI 
2,880,400 
2,677,610 
1,831,890 
947,646 
795,264 

NP4A 
N4WW 
KNSH 
K8NZ 
K8ND 
KYSP 
OH1AF 
JA3YKC 
JF1YPF 
LA4O 

HAQRE 
G3SxXw 
W6BIP 
G3TXF 
NC6U 
VC3CRD 
KG4W 
OK1TN 
OZ2JZ 
W8UVZ 
WDSIIX 
AAIM 
NI6G 
KL7AF 

335,920 
303,252 
285,760 
235,662 
220,584 
195,696 
159,200 
156,480 
143,560 
124,226 
117,040 
112,412 
102,720 
101,640 

JA3Y BF 
K4CG 
KQ8M 
JA2Y EF 
WA8TBQ 

QRPp 
SM5CCT/7 AB 
EASACL 
W5VGX 
JR6LJO 
G3VMY 
4X6NDE 
JA6VZB 
WA4FBH 
YU3TMJ 
JAINLX 
VK2DXP 
W8ILC 

190,820 
139,965 
83,166 
6,208 
2,006 

772,304 
54,912 
23,290 
29,756 
12,960 
10,530 
10,240 

28 MHz 3.5 MHz 
YUSFAA 
OH3XS 
OH6E! 
ONSWL 
VC3KZ 
N6PE 
CX8DT 
K4JLD/3 
KJOl 

134,190 
128,100 
37,638 
27,456 
25,900 
15,162 
13,860 
5,824 
3,072 

PY1BOA 
YU2CQ 
G3UKS 
N6MU 
JHOBBA 

218,120 
159,120 
97,601 
13,530 
10,032 ; fee 

(NOTE: Queries pertaining to the 
WPX Contest should be sent to 
either Bernie Welch, W8IMZ, or 
Steve Bolia, N8BUQ.) 

21 MHz 
5Z4CS 2,015,995 

1,387,042 ZY3CFD 

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 SKW peak 

* 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 
3.5-30 mHz 14-30 mHz, with hardware for 2’ boom 

EBENCHER ING. 
CIRCLE 47 ON READER SERVICE CARD 

Available from your 
dealer. In U.S.A. add 
$2.00 handling 

333 W. Lake St., Chicago, IL 60606 
(312) 263-1808 

Say You Saw It InCQ 



SWD-1 VIDEO CONVERTER 
FOR CABLE TV 

The SWD-1 Video Converter is uti- 

aN lized on cable TV systems to re- 

BX 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- 

nels normally. Simple to assemble—less than 30 

minutes. Pre-tuned. Input/output Channel 3. Impedance 

75 ohms. 117VAC. 

SWD-1 Video Converter Kit 

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 
easy as pushing buttons.. 

. Simple Simon Video Stabilizer, 

4. 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. 

VS-125 Video Stabilizer, wired 
out ...not being able to use more than one function 

ata time. 

The Affordable Video 

Control Center 

Excellent in isolation and no loss 

routing system. Simple Simons VSB- 

300 Video Switching Box enables 

you to bring a variety of video components 

together for easy viewing/dubbing. Also you gain the ability to record 

one channel while viewing another. Unit includes two F-type quick 

connector ended cables. 

VSB-300 Video Switching Box, wired 

Bambi lets you enjoy using your video equipment the 

way it should be ... electronically and on line at the 

push of a button. 

$1 2995 Model 
BEVS-1 Wired 

BAMBI s=—=— 
ELECTRON 

‘VIDEO SWITCH ANY PAY VER GAME AUX OIC 

© Not A Kit 

@1.9-2.5 GHz © 38%" Long 

@ 23dB Average Gain © Commercial Grade 

® Die Cast Waterproof Housing with 4%" x 242" 

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 - 2.5GHz* 
Designed for Simple Simon by former Japanese CQ 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 Mode Switch, Frequency Control and 

LED Indicator. 

Model KSPS-1A Assembled Power Supply 

CIAL MAE-2, KSDC-KIT and 

KSPS-1A for Only, 

Regular price if ordered separately $82.85 

— CO-AX CABLES ARE NOT INCLUDED — 

ANTENNA 
AMPLIFIER 

Revolutionary New HYBRID IC Broadband Amplifiers 
Model ALL-1 12dB Gain 

50 MHz - 900 MHz Model ALL-2 35¢B 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 
SOE REFLECTOR YAGI ANTENNA 

$34.95 
44.95 

ALL-1 Wired/Tested w/pwr supply 
ALL-2 Wired/Tested w/pwr supply 

STVA-3 Yagi Antenna, 14.508 Gain, Selectable 75 or 300 ohm 

Channel 60-80. 

STVA-4 Yagi Antenna, 14.5dB Gain, Selectable 75 or 300 ohm 

Channel 44-52 

RG-59/U 75 ohmLowLossCoax Cable... $.12p/ft.  F-59CoaxConnector. . . 

MT-1 Special UHF 75-300 ohm Matching Transformer . 

$ .39 ea. 

$1.45 ea. 

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/outout selection without 

refering to charts. Functions selected through 

the keyboard are immediately displayed on 

Check the quality of Bambi against that of 

much higher priced competition. All solid 

state electronic switching provides low atten- 

uation (3dB), wide frequency response (40- 

890 MHz), and excellent isolation between 

signal sources (each I/O section individually 

sheilded for 65dB min. isolation). 

Bambi's Specifications: 
Input/Output Impedance 

Signal Loss 
Noise 
Input Return Loss 
Isolation 
Power Req. 
Dimensions 

© Weight 

75 ohm 

3dB +1dB 
4dB +1dB 
12dB min, 
65dB min. 

117VAC 60 Hz, 2W 

10% W x 6% D x 3% H 
4% Ibs 

the 18 LED status indicators. 

7+11 SWD PARTS 
MITSUMI 
VARACTOR 

UHF TUNER 
Model UES-AS6F 

$24.95 
Freq. Range UHF470 - 889MHz 

Antenna Input 75 ohms 

Channels 14-83 Output Channel 3 

KIT PART 
NO NO 

VT1-SW 

CB1-SW 

TP7-SW 

FR35-SW 

PT1-SW 

PP2-SW 

$S14-SW 

CES-SW 

CC33-SW 

CT-SW 

L4-SW 

ICS-SW 

SR-SW 

14 MISC-SW 

When Ordering All Items, (1 thru 14), Total Price 

1VT1-PWD 

2CB1-PWD 

DESCRIPTION 3TP11-PWD 

Varactor UHF Tuner, Model UES-A56F 

Printed Circuit Board, Pre-Drilled 

P.C.B. Potentiometers, 1-20K, 1-1K, and 

5-10K ohms, 7-pieces 
Resistor Kit, % Watt, 5% Carbon Film, 32-4 pieces... 

Power Transformer, PRI-117VAC, SEC-24VAC, 
250ma.... 
Panel Mount Potentiometers and Knobs, 1-1KBT 
and 1-5KAT w/Switch . 

IC's 7-pes, Diodes hats, Renlaos Dp -pes 

Heat Sink 1-piece b 

Electrolytic Capacitor Kit, 9-pieces . 

Ceramic Disk Capacitor Kit, 50 W.V., 33-pieces.... 

Varible Ceramic Trimmer Capacitor Kit, 

5-65pfd, 6-pieces . 

Coil Kit, 18mhs 2-pieces, 22h 1-piece frewcurd 

inductors) and 1 137-12 Ferrite Torroid 

Core with 3 ft. of #26 wire 

\.C. Sockets, Tin inlay, 8-pin 5-pieces 

and 14-pin 2-pieces . . 

Speaker, 4x6’ Oval and Berncred 

Wood Enclosure : 

Misc. Parts Kit Includes fiacivare (6/32, 8/32 
Nuts, & Bolts), Hookup Wire, Ant. Terms, DPDT 
Ant. Switch, Fuse, Fuseholder, etc. . . 

4FR-31-PWD 

5PT1-PWD 

6PP2-PWD 

7SS17-PWD 

8CE14-PWD 

9CC20-PWD 

10CT5-PWD 

11L5-PWD 

12ICS-PWD 

13SR-PWD 

SIMPLE SIMON ELECTRONIC KITS,” Inc. 
3871 S. Valley View, Suite 12, Dept. C, Las Vegas, NV 89103 

NEED 6 OR MORE OF AN ITEM? 

WRITE FOR 
QUANTITY DISCOUNTS 

Outside Nevada Call: 

in Nevada cai: 702-871-2892 

1-800-782-3716 

14MISC-PWD 

15 15MC16-PWD 

INTRODUCING OUR 
7+11 PWD 
PARTS KITS 

DESCRIPTION 

Varactor UHF Tuner, Model UES-AS6F 

Printed Circuit Board, Pre-drilled 

PCB Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K, 

1-1K, and 1-50k. (11 pieces) . . . 

Resistor Kit, “%W, 5% 29-pcs, % W 2-pcs 

Power Transformer, PRI-117VAC, SEC-24VAC 

PRICE 
$24.95 

Panel Mount Potentiometers and Knobs, 1-1KBT 

and 1-5KAT with switch 

IC's 7-pcs, Diodes 4-pcs, Regulators 2-pcs 

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, .22,2hs 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-pcs 

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 

DPDT Ant. Switch, Fuse, Fuseholder, etc. 

Mylar Capacitors, 14-pcs and Silver 

Mica Capacitors 2-pieces 

14.95 

When Ordering All Items, (1-15), Total Price 

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. 



Comtest Calendar 
NEWS/VIEWS OF ON-THE-AIR COMPETITION 

| keep stressing the fact that announce- 
ments of coming events must be re- 
ceived at least three months prior to the 
date of the event to be included in the cur- 
rent issue of the Calendar. 

The RTTY Art Contest announcement, 

Sept. 1st to Nov. 30th, was received 
much too late to include in past issues. 

The best | can do is to tell you where to 
send your entries. Those of you who par- 
ticipated last year know what it’s all 
about, or you can write to Mae Washburn, 
WA6LNH, 5772 Garden Grove Blvd., 

SP415, Westminster, CA 92683 for de- 

tails. Entries must be mailed no later than 
Nov. 30th to RTTY Art Contest, c/o Norm 
Koch, K6ZDL, P.O. Box 1351, Torrance, 
CA 90505. 

As stated in this month's Calendar un- 
der CQ WW DX Contest, a new Trophy 
has been added to this year’s C.W. Con- 
test: a memorial plaque for Dick Spence- 
ley, KV4AA. His untimely death on July 
30th has left a big void in the c.w. bands 
during a contest, and especially on 20 
meters, where he daily made the Virgin 
Islands available to stations all over the 
world. 

The first memorial plaque is being do- 
nated by a group of his close friends. Fu- 
ture annual awards will be made from a 
fund established for that purpose. Contri- 
butions to this fund can be sent to me, 
Frank Anzalone (KV4AA Memorial Fund), 
and they will be deposited in escrow for 
that purpose. Modest contributions are 
invited. 

At the time of Dick’s death, the Guin- 
ness people were still procrastinating 
over whether or not they were going to in- 
clude Dick’s record of 195,000 QSO’s in 
a 6-year period in their Book of World 
Records. It’s beyond me how they can ex- 
clude a world-established hobby like am- 
ateur radio, but include, among others, a 

record of a guy who stood in line for 55 
days to buy the first ticket to a sporting 
event. 

Perhaps a flood of letters (make it QSL 
cards) as suggested by G3KFE in Short 
Wave Magazine would light the fire to 
make them aware of amateur radio. 
Write to Guinness Superlatives Ltd., Att.: 
Mr. Colin Smith, 2 Cecil Court, London 

Road, Enfield, England EN2 6Du. Might | 
also suggest that other claims of amateur 
radio records be sent to the above ad- 
dress. They do require documentation 
with your claim. 

14 Sherwood Road, Stamford, CT 06905 

90 @®© CQ @ November 1982 

Calendar of Events 

* Nov. 3-4 | YLRL Anniv. Phone Party 
Nov. 6-7. ARRLC.W. Sweepstakes 
Nov. 6-7 Int. Police Assn. Contest 

tT Nov. 7 Czechoslovakian Contest 
Nov. 7 “Corona’’ 10 Meter RTTY 
Nov. 13-14 European RTTY Contest 
Nov. 13-14 Delaware QSO Party 
Nov. 13-15 CQ-WE Telco. Contest 
Nov. 13-15 North Carolina QSO Party 
Nov. 20-21 ARRL Phone Sweepstakes 
Nov. 27-28 CQ WW DX C.W. Contest 
Dec. 3-5 ARRL 160 Meter Contest 
Dec. 4-6 Telco. Pioneers QSO Party 
Dec. 11-12 ARRL 10 Meter Contest 
Jan. 15 WCY Activity Contest 
Jan. 15 Hunting Lions Party 

Jan. 28-30 CQ WW 160 M. C.W. Contest 
Jan. 29-30 White Rose SWL Contest 

* Covered last month. 
t Not official. 

Thanks to KSVWW, we are able to in- 

clude the results of the 1981 USSR CQ-M 
Contest in this issue. Must say that | am ; 
surprised at the large number of entries 
from the U.S. 

A final reminder: Deadline for material 
for the February issue is November 15th, 
and December 15th for the March issue. 
Again, | request that material be sent to 
my home address. 

73 for this time, Frank, W1WY 

ARRL Sweepstakes 
C.W.: Nov. 6-8 Phone: Nov. 20-22 

Starts: 2100Z Sat. Ends: 0300Z Mon. 

This is the 49th running of the Sweep- 
stakes, making it the oldest domestic 

competition going. It really stirs up a lot of 
activity. 

Operation is limited to stations in ARRL 
sections, which also include the West In- 
dies section (KP4, KV4, etc.) and U.S. 
possessions in the Pacific. 

Operation is also limited to 24 out of 
the 30-hour contest period. Times off may 
not be less than 30 minutes and must be 
clearly indicated in your log. 

In order to minimize QRM to non-con- 
testers, itis recommended that operation 
be confined to certain portions of the 
bands. It is suggested that you check 
QST for details. 

There are several other regulations, in- 
cluding a cross-check sheet if you make 
200 or more contacts. A large S.a.s.e. will 
get you the '‘SS Package’’ and Operating 
Aid #6 with enough log and summary 

a monthly feature by 

FRANK ANZALONE, WiWY 

sheets for an average outing (37¢ in post- 
age). 

Exchange: QSO no., power class, call, 
last two digits of year first licensed, and 
your ARRL section. 

Stations using 200 watts or less are 
classed as ‘‘A’’ and over 200 watts as 
“B.”’ The same station may be worked 
once only regardless of the band. 

Scoring: Each completed QSO is worth 
2 points. The multiplier is derived from 
the number of ARRL sections, plus VE8, 
worked (maximum of 74). 

Awards: The usual certificates will be 
awarded in each class and mode for sin- 
gle operators in each section, and multi- 
operator stations in each division. 

Logs must be received no later than 
Dec. 31st and go to: ARRL Communica- 
tions Dept., 225 Main Street, Newington, 
CT 06111. 

Int. Police Assn. Contest 
Sat. Nov. 6 and Sun. Nov. 7 
Three UTC periods each day 

0000-0300, 0700-1000, 1400-1800 

The German section of the Internation- 
al Police Assn. is sponsoring this year’s 
contest. It is open to all: IPA members, 
non-members, and s.w.I.'s. 

Exchange: RS(T) and QSO number. 
Members will identify by including IPA in 
their reports. U.S. members will also in- 
clude a two-letter state identity (57(9)001 
IPA VA). 

Scoring: Contacts on 10, 15, and 20 

count 4 points. On 40 and 80, 2 points, but 
8 points if it’s a DX station. 

Multiplier: Number of IPA countries and 
U.S. states worked on each band. A coun- 
try or state is counted for QSO or multipli-' 
er only if the station worked is an IPA 
member. Non-member contacts are 
worth 1 point, but have no multiplier 
value. The same station can be worked 
once on each band for QSO and multipli- 
er credit. 

Final Score: Total QSO points from all 
bands times the sum of the multiplier 
from each band. 

Frequencies: C.W.—3575, 7025, 14075, 
21075, 28075. S.S.B.—3650, 7075, 
14295, 21295, 28650. DX—3775 to 3800. 
(U.S. on 40 and 80?) 

Awards: Certificates as well as other 
special awards, including the Sherlock 
Holmes Award and Trophy, are available 

for IPA members, non-members, and 
s.W.L.’S. 

Stateside stations may get additional 
information by sending a large s.a.s.e. to: 
Thomas D. Jenkins, WA8VDC, 4828 Elm, 
Newport, MI 48166. 

Say You Saw It InCQ 



ou won't find as much 
2]] thought out program- 
ing, circuitry, and features 
iywhere, at any price! The 
TR-6800 combines the 
sst of both worlds, an easy 
use video system for 
W/RTTY/SSTV with auto- 
atic station control and a 
and-alone computer with 
‘:pandable memory & full 
struction set in Motorola 
ssembly language. Add the 
ASIC language option 
ickage and you'll have the 
iique combination of an 
=] proof computer and 
timate RTTY/CW HAM station. And don’t forget “easy to 

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

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

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

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

ATR-6800 vs ACT-1 

line location. 

MICROLOG 
INNOVATORS IN DIGITAL COMMUNICATION 

AMATEQR 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. 
e 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. e SYNC-LOCK MODE for 
improved ASCII operation. © RECORDER INTERFACE 
FOR “BRAG-TAPE” or recording off-the-air. e CODE 
CONVERTED Printer output 
e SSTV/GRAPHICS transmit. ¢ 
Computer grade keyboard. 

in Baudot or ASCII. 
FULL 63 KEY 

MICROLOG 

- 

eee 

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 

UTS 
eaker Audio 100mv min. 
ital TTL, Keyer, Hand Key 
S232 + 12V, 330 Ohm Source 

JTPUT 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. 
2 Change Over ATR — Relay +30V @ 2 ampN.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 

)SCELLANEOUS CONNECTIONS ’ 

3 + 12VDC, 330 Ohm Source Impedance, Negative Mark 

*SK Tones, Range 
*SK Tones, Level 
ow Scan 

32. 
inter Driver ATR — «Hi-speed RS-232 upto 2400 Baud 

*Slo-speed Baudot & ASCII Floating 
Relay for Current Loop Switching 

ACT-1 — * Slo-speed Baudot & ASCII Transistor 
Switch + 40VDC @ 100 ma. 

* Optional Hi-speed ASCII RS232 @ 
2400 Baud. 

ipe Recorder Mike = 100 mv Audio 
3rag Tape” Speaker = 200 mv Audio 
sope Horizontal and Vertical Outputs to Scope for RTTY 

Tuning Aid 
orse Speed Tracking Automatic or Speed Lock 

DEO OUTPUT 
Volt Peak to Peak, Negative Sync Composite Video (American Standard) 

uropean standard available upon request. 

IDEO FORMAT : 
ormal 24 lines, 40 characters per line 
20m 12 lines, 20 characters per line 
lack on White or 
/hite on Black Keyboard selectable c 
isplay Split Screen Any location Line 0 (Off) to Line 20, Keyboard 

selectable - 

STV 3 lines, 6 characters per line + graphics 

EST MESSAGES: Quick Brown Fox and RYRY's in Baudot, U°U" in ASCII, 

VV in Morse. 

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

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

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” 

Send entire contents of text buffer 

CIRCLE 12 ON READER SERVICE CARD 

Buffer 

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: 
ID: 

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 

Basic 
Tape Interface Store Programs on Audio Cassette 

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

MECHANICAL 
ATR-6800: 
Size 144%4"W x 12%"D x 4"H 
Weight 15 Ib. 
ACT-1: 
Size 17.8 W x 3H x 9.5D 
Weight 7 Ib. 
ATR-6800 & ACT-1: 
Color Beige Top, Black Base 
Material 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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2 METER 90 WATT OUTPUT 
AMPLIFIER WITH 18 DB GAIN PREAMP 

Model SOF. $4 3Q QH* 
FOR ONLY 

PLUS SHIPPING FACTORY DIRECT 

FREQUENCY range 144 - 148 MHz 
OPERATION FM or SSB (completely linear) Class AB1 

RF DRIVE 1 to 30 watts 

KEYING RF activated with high quality relays 

SSB operation built in delay 
POWER REQUIREMENTS typical 10 watts drive, 13 amps at 13.8 VOC 

IDLE current 20 mills 
MOBILE or FIXED operation 
PREAMP 18DB gain minimum 
NOISE FIGURE less than 1.5 DB 
PREAMP KEYING independent — separately RF activated relays 

CONSTRUCTION wrap around aluminum heat sink 2 pieces 

360 degrees cooling 
SIZE 7"(w) x 6”(d) x 3”(h) — WEIGHT 3 Ibs. 9 ozs. 
IMMEDIATE SHIPMENT 

SPECIAL OFFER $9 

Matching Power Supply PLUS SHIPPING 
15 AMP SUPPLY wt. 13 lbs. size 8”(w) x 5”(h) x 6”(d) 

IMMEDIATE SHIPMENT 
ALL PARTS AND LABOR WARRANTED ONE FULL YEAR 

VJSOPL Amplifier $139.95 plus $3.00 shipping 

VJ15 POWER Supply $99.95 plus $7.00 shipping 

“Prices USA only 

V-J 
POWER UP # 

123456789 10 
POWER INPUT IN WATTS 

POWER CHART 

VISA, MASTER CHARGE, M.O. or C.0.D. © PHONE (713) 477-0134 
Hours: 7 AM-3 PM Monday through Friday 

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506 
SERVING THE ELECTRONICS INDUSTRY SINCE 1965 
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ompletely. o 
ent nd rc 

New compact 24-piece kit of electronic tools 
for engineers, scientists, technicians, 
students, executives. Includes 7 sizes 
screwdrivers, adjustable wrench, 2 pair 
pliers, wire stripper, knife, alignment tool, 
stainless rule, hex-key set, scissors, 2 flex- 
ible files, burnisher, miniature soldering 
iron, solder aid, coil of solder and desolder- 
ing braid. Highest quality padded zipper 
case, 6 x 9 x 1%” inside. Satisfaction 
guaranteed. Send check, company purchase 
order or charge Visa or Mastercharge. We 
pay the shipping charges. 

JTK-6 Tool Kit 

Page after page of 
hard-to-find precision 
tools. Also contains 
complete line of tool 
kits and tool cases. 
Send for your free 
copy today! 

JENSEN TOOLS INC. 
7815 So. 46th Street 

Phoenix, Arizona 85040 
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Logs go to: Anton Kohten, DK5JA, P.O. 
Box 40 01 63, 4152 Kempen 1, West Ger- 
many. Mailing deadline is Dec. 31st. 

Czechoslovakian Contest 
0000Z to 2400Z Sunday, Nov. 7 

The Czechs are looking for more state- 
side participation. A better effort by their 
publicity department would help. The fol- 
lowing rules are a copy of last year’s and 
are not official. 

Use all bands, 1.8 through 28 MHz, 
phone and c.w. The same station may be 
worked once only on each band, either 
phone or c.w., for QSO and multiplier 
credit. 

Classes: Single operator, both single 
and all band, multi-operator all band only. 
Club stations are considered multi-opera- 

tor. 
Exchange: RS(T) plus two figures indi- 

cating your ITU zone. 
Scoring: One point per QSO; 3 points if 

it's with a Czech station. Multiply total 
QSO points by sum of ITU zones worked 
on each band for your final score. (Own 
country may be worked for multiplier 
credit but no QSO points.) 

Awards: Certificates to the top-scoring 
station in each class in each country. 

The ‘‘100 OK”’ and ‘‘S6S’’ awards are 
available for contest contacts in lieu of 
QSL cards. Include a written application 
with your log. 

Use a separate log sheet for each 
band, include a summary sheet showing 
the scoring, and the usual signed decla- 
ration that all rules and regulations have 

been observed. 
Mailing deadline for all entries is Dec. 

31st to: Central Radio Club, P.O. Box 69, 
113 27 Prague 1, Czechoslovakia. 

1981 Czech. Contest Results 

All Band: W1END 10764, WB2TKD 1417, 
W2XQ 825. 
14 MHz: N4OL 17045. 
21 MHz: K2FE 1015, W1OPu 160. 
28 MHz: N2IT 2431, WA3DMH 510, 
WDS8IDD 268. 

DARC ‘‘Corona’’ 10 Meter RTTY 

1100Z to 1700Z Sunday, Nov. 7 

This is the last of a series of contests 
held by the DARC to increase RTTY activ- 
ity on the 10 meter band. The other three 

were held in March, May, and Septem- 

ber. Complete rules were given in the 

May Calendar, and the latest WAE coun- 

try list is in the August issue. 
Mailing deadline for entries is within 30 

days after the contest to: Klaus Zielski, 

DF7FB, P.O. Box 1147, D-6455 Erlensee, 

West Germany. 

CQ-WE Telco. Contest 

4400-0500Z, Sat.—Mon., Nov. 13-15 

Sponsored by the Bell System Ama- 

teur Radio Group, this activity is open to 

This past June, Bernie, W8IMZ, and | took 
a trip to Newington and had a most enjoy- 
able and productive afternoon with some 
of the ARRL Headquarters staff: John 
Lindholm, W1XX, Don Search, W3ASD, 
Bill Jennings, K1WJ, and Dave Sumner, 
K1ZZ, the new General Manager. Dave 

took time out from his very busy schedule 
to pose for this photo. That’s W8IMZ on 
the left, K1ZZ, and me, on the right. 

This is David Immel, OA8CP, operating 
OA8V, winner of the World QRPp Trophy 
in the 1981 WPX C.W. Contest. (The Ne- 
vada A.R.A. was the donor of the trophy.) 

present and retired employees of Bell, 
Western Electric, AT&T, and subsidiaries 
of AT&T. 

No details were given, but you can con- 
tact your local interwork coordinator for 
logs and rules, or write to: Steve Wheat- 

ley, WN8GUE, c/o Bell Labs., 2525 
Shadeland Ave., P.O. Box 1008, Indiana- 
polis, IN 46206. 

European RTTY Contest 
0000Z Sat. to 2400Z Sun., Nov. 13-14 

Rules for the WAEDC RTTY Contest 
are the same as for the European c.w. 
and phone contests held in August and 
September. Complete rules were in the 
August issue, and since they are quite 
long, they will not be repeated here. 
There is one main difference, however. In 
the RTTY Contest, exchanges are not lim- 
ited to between Europeans and non-Euro- 
peans. Contacts between stations on oth- 
er continents as well as on one’s own 
continent are also permitted, but not be- 
tween stations in the same country. 

The multiplier is counted according to 
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the ARRL and the WAE country lists (see 
August issue). In addition, each call area 
in JA, PY, VE/VO, VK, W/K, ZL, ZS, and 
UAQ-0 will be considered as a multiplier. 
The multiplier point per band is the same 
as shown for the c.w. and phone con- 
tests, except for countries within one’s 
own continent. These are counted as one 
per band only, regardless of the band. 

Certificates will be awarded to the win- 
ners in each class and each country. 
Continental leaders will be awarded the 
WAEDC plaque. 

It is suggested that you use the official 
DARC log forms. Alarge s.a.s.e. (IRC’s) to 
the address below will get you a supply. 

Mailing deadline for logs is Dec. 15th 
and they go to: Klaus K. Zielski, DF7FB, 
P.O. Box 1147, D-6455 Erlensee, West 
Germany. 

Delaware QSO Party 
1700Z Sat. to 2300Z Sun., Nov. 13-14 

The Delaware A.R.C. is again sponsor- 
ing this party with rules the same as they 
have been for the past couple of years. 

Stations may be worked once per each 
band and each mode for QSO and multi- 
plier credit. 

Exchange: QSO no., RS(T), and QTH. 
County for DE stations; ARRL section or 
country for others. 

Scoring: DE stations score 1 point for 
each QSO. Multiply total by number of 
ARRL sections and DX countries worked. 

Others get 5 points for each DE con- 
tact. Multiply total by the number of DE 
counties worked on each band and on 
each mode (maximum of 36 multipliers 
possible). There are three DE counties: 
Kent, New Castle, and Sussex. 

Frequencies: C.W.—1805, 3560, 7060, 
14060, 21060, 28160. S.S.B.—1815, 
3975, 7275, 14325, 21425, 28650. Nov- 
ice—3710, 7120, 21120, 28160. 

Awards: Appropriate awards will be 
given to the top scorers. In addition, cer- 
tificates will be awarded to all stations 
working all three Delaware counties. In- 
clude two 20¢ stamps and an address la- 
bel with your application for the WDEL 
award. 

Mailing deadline for all entries is Dec. 
17th to: Charles Sculley, AE3H, 103 E. 
Van Buren Ave., New Castle, DE 19720. 
Include an s.a.s.e. for the results. 

North Carolina QSO Party 
Two Periods GMT 

1700 Sat. Nov. 13 to 0200 Sun. Nov. 14 

1200 Sun. Nov. 14 to 0100 Mon. Nov. 15 

This year’s party is again being spon- 

sored by the Alamance A.R.C. 
The same station may be contacted 

once on each band and each mode. 
Exchange: Signal report and QTH. 

County for N.C.; ARRL section for all 

others. 
Scoring: For N.C.—One point per QSO. 

Multiply total by sum of ARRL sections 
worked. 

November1982 @ CQ @ 93 



TUBES, SEMICONDUCTORS, IC’S 
DIODES AT SUPER LOW PRICES 

IN DEPTH INVENTORY 
EIMAC, SYLVANIA, GE, CETRON 

4CX250B/7203 ..... 
4CX1000A/8168 . . 
4PR60C/8252W... 

TWNOILVN 

@© mm =] neg sna © 

Full line of Sylvania ECG Replacement 
Semiconductors Always in Stock. 
All Major Manufacturers Factory Boxed, 
Hard To Get Receiving Tubes At Dis- 
count Prices. 

Minimum Order $25.00. Allow $3.00 For 
UPS Charges. Out of Town, Please Call 
Toll Free: 800-221-5802 and Ask For 

TRANSLETERONIC 
an IN 

1365 39th STREET, BROOKLYN, N.Y. 11218 
Tel. 212-633-2800 TWX 710-585-2460 ALPHA NYK. 
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1981 USSR CQ-M Contest U.S.A. & N. America Results 
Single Opr. K9TUS 3,249 
All Band WDSIIC 3,120 

KOCS 2,646 
K1KI 197,946 K9TI 2,592 
K5KLA 66,792 WB9MSV 2,332 

WB4TDH 64,960 WA3DMH 2,208 
K4WJR 37,800 KS4G 2,160 
W2FG 36,512 WB3HAZ 2,142 

K3FD 33,062 K8PYD 1,806 

W5RBO 31,728 N9AAP 1,638 
W9RE 29,800 N4KE 1,500 
K1MEM 22,605 N3RL 1,365 
KA5W 21,840 K8AQM 1,241 

N2UN 17,484 K8HF 1,215 
N4KG 14,344 WIBL 1,188 
K6NA 14,070 WI1OPJ di25) 

N8BJQ 12,502 WIFJ 1,125 
K2SX 12,218 W6UQF 1,080 

AAGAA 12,006 AAG6EE 594 
W1DA 11,760 KSXY 495 
WA4OML 10,890 WBOUXI 486 
K4CNW 9,576 KD6EO 378 
W4YN 8,584 K8IAI 341 

WA2VUY 7,743. WBSYKD 252 
K8EF 6,831  WE6PPI 80 
W3ARK 5,850 WB9OBX 60 
WAZECI 5,120 WA4CPR/KL7 72 

KA7FRS 4,158 
K5JG 3,888 21 MHz 
K7NW 3,588 W6BSY 5,628 
WA4QMQ 3,549 W3DCN 1,092 
W6SWM 3,400 WD5JMC 567 

Out of state—Two points for each N.C. 
contact. Multiply total by N.C. counties 
worked (maximum of 100). A bonus of 25 
points can be added to your score if you 
work the club station, K4EG. 

Frequencies: Phone—3980, 7280, 
14280, 21380, 28580. C.W.—60 kHz up 
from lower band edge. Novice—20 kHz 
up from lower edge of Novice bands. 

Awards: The top scorer in and out of 
state will receive a 1983 Call Book of his 
choice. Certificates to the winners in 
each ARRL section. 

Include a summary sheet with your log 
and the usual signed declaration, and a 
large s.a.s.e. if you want a copy of the re- 
sults. 

Mailing deadline is Dec. 13th to: F.R. 
Ashley, WB4M, 2731 Blanche Drive, Burl- 
ington, NC 27215. 

CQ World Wide DX Contest 
Phone: Oct. 30-31 C.W.: Nov. 27-28 

0000Z Saturday to 2400Z Sunday 

As indicated the past two months, 
there have been no changes made in the 
rules used in previous years. A few modi- 
fications that have no bearing on the 
scoring were explained last month. 

We have, however, added a new and 
unusual award that was not included in 
the list of awards: a memorial plaque for 
Dick Spenceley, KV4AA, to the Single Op- 
erator in the C.W. Contest who makes the 
highest total of QSO’s on all bands. This 
award is being donated by a group of 
friends who had a schedule with Dick 
every morning on 14270 kHz. We recog- 
nize the fact that our skeds were on 
s.s.b., but Dick’s first love was c.w., and 
running up a record number of contacts 
was his operating goal. 

Deadline for mailing your phone logs is 
Dec. 1st, and Jan. 15th for the c.w. en- 

K6VL 561 KA6LTJ 99 
WDSHKQ 460 WD6EWG 90 
KQ4M 390 KB30Q 90 
WB9TBU S12 
KA3R 288 7 MHz 
N5FG 278: K1ZZ 13,224 

14 MHz K1BNQ 975 
W4VQ 42,144 
AA4NC 40,293 3.5 MHz 
K5KG 19,142 WOZV 2 

WENVZ 11397 au opr 
KOLP 4.446 K7SV 199,251 
N3KR 2.295 N40L 155,714 

KC4UG 1716 KB5FU 34,320 
WA4YUU 1518 WD8CRY 17,664 
K1KOB 1.440 NL7P 43,904 

WB4UBD 15305, 
W4KMS 1,092 All Band 
WS5IYR 759 VO1AW 4,864 

WB4FKM 612 VE1EP 2,805 

KA1PF 528 VE3GWM VA125 

WB3DNA 459 VESEVK 858 
WB5MJK 432 J73PP 1,728 
WONB 392 XE10X 14,640 

K7LAY 360 
WD9AEU 336 14 MHz 
WA7JUJ 336 HP1AC 744 
KC8A 252 XE1TIS 150 
K5GS 195 
W4GIO 180 21 MHz 
KB8KW 165 VO1AAI1 486 

tries. An extension will be given if condi- 
tions justify. The request for an extension 
must be made in writing to the respective 
directors (K3EST for phone and N6AR for 
c.w.) and reasons for the request must be 
included. 

Phone logs this year should be sent to: 
Bob Cox, K3EST, 6548 Spring Valley 
Drive, Alexandria, VA 22312. 

C.W. logs go to Larry Brockman, 
N6AR, 7164 Rock Ridge Terrace, Canoga 
Park, CA 91307. 

Of course, logs can also be sent to the 
home office: CQ Magazine, 76 North 
Broadway, Hicksville, NY 11801. Be sure 
to indicate Phone or C.W. on the enve- 
lope. 

1982 B.A.R.T.G. Contest 
North America Results 

W3EKT 668,196 VE2QO 70,110 

W3FV 504,648 WB4UBD 69,256 

Ww4CQI 400,044 AK2H 68,040 

WB3CCZ 376,516 VE2AXO 52,700 

W2IUC 361,460 K2JN 46,400 

K2UVV 338,800 W4MWP 45,820 
WB5HBR 287,492 VE7DLX 45,120 

N8AKF 238,084 WB6BPA 39,474 

W6JOX 234,788 W7CBY 38,280 

W3KV 231,246 WA7YDP 37,432 

K6WZ 220,740 W2KHQ 36,400 

VO1EE 212,240 VE3LNT 29,870 

KQJH/4 202,104 W6IWO 28,800 

KL7HDS 197,208 VE3BPM 25,200 

WB3HAZ 190,568 KD40M 15,150 

N7AKQ 133,200 VE4ADQ 10,400 

WOLHS 118,720 WA4LQZ 2,760 

W7MI 116,208 W8TCO 1,000 
WB2WZX 115,960 

WOHAH 110,772 i 

WA6UFY 106,036 Multi Opr. 
K4VDM 101,920 KB9DM 176,652 

KB2VO 98,328 K8ZOA/4 82,062 

KOBJ 89,408 KC4AAA 13,200 
TI2DO 82,840 
WA3ZKZ 82,150 

WA6WGL 79,636 Outofa total of 148 en- 
VE1AIT 77,400 tries, W3EKT and W3FV 

VE7NP 75,850 placed #1 and #8, re- 
VE38CYX 70,984 spectively, worldwide. 
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= Barry Electronics Corp. 
WE SHIP WorRLDwibe. WORLD WIDE AMATEUR RADIO SINCE 1950 

Your one source for all Radio Equipment! 
Land-Mobile H/T 

Kitty Says: We Will Not Be Under- eee Minton 
sold! For BEST VALUES Call: 212- “icomic-mi2 (marine) sayreg 
925-7000. We Are The Hottest Li’ ICH12WT-1200,ST-7/T | 
Ham House In Town. For Orders ST-144/UP 
Only Please Call: 1-800-221-2683. 

YAESU 

FT-208R 
FT-708R 

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

CES-Simplex Autopatch 510-SA Will Patch FM 

Transceiver To Your Telephone. Great For 

Telephone Calls From Mobile To Base. Simple 

KANTRONICS To Use - $319.95. 

Mini-Reader Field Day rr DENTRON 
Code Tapes In Stock E@ICOM) 1c.n70, 1c-720A, 10-730, Brapitiers! 

1C-740, IC-25A, IC-251A, IC-2KL, IC-451A, 
IC-290H, IC-45A 

Tuners & 
Transceivers In 
Stock 

MIRAGE 
| B-23, B-1016, 
/C-22 C-106, 
! D-24, D-1010 

BIRD L-15, Earth Satellite Receiver ESR-24 -Q4 
Wattmeters & Digital Multimeter Model #8550-$95.00 fy 

‘Elements 
TEN-TEC 

Omni “C’’ F Amplifier & 

RF > 5IBMHT Gain 
Antennas IN STOCK 

HY-GAIN 
EIMAC TOWERS 
3-500Z ANTENNAS 
572B, 6JS6C & ROTORS 
12BYZA, 4-400A ' 
6146 

AEA 144 MHz, Ss : MURCH 
AEA 440 MHz 2 Se Model UT2000B 
ANTENNAS ROBOT Slow Scan TV 400 & 800 

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

A 5 LARGEST STOCKING HAM DEALER : IRTILEX-“Spring St. Station” 

New York City’s compLete REPAIR LAB ON PREMISES Suny: EM reest Staley > 
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000. : 
: WE STOCK: KLM ANTENNAS, UHF & VHF AMPLIFIERS, 
TOP TRADES GIVEN ON YOUR USED EQUIPMENT. ** Aqui HENRY AMPLIFIERS , BIRD WATTMETER, HY-GAIN, LARSEN, 

Se Habla SHURE, KDK-2015R, TURNER, ASTATIC, VOCOM, VHF ENG., 
MFJ, KANTRONICS, AVANTI, CORDLESS TELEPHONES, STORE HOURS: MONI/FRI - 9 AM to 5:30 PM, 

THURS. TILL 7:30 PM, SAT 10 AM to 3 PM. Espanol’? = pocket SCANNERS, NYE, BENCHER, VIBROPLEX, ALPHA. 
AUTHORIZED DISTS. MCKAY DYMEK FOR WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
SHORTWAVE ANTENNAS & RECEIVERS. DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED. 

Amateur Radio Courses Given On Our Premises 
Export Orders Shipped Immediately. 



ICOM) 
The World System IC-R70 

Pass Band Tuning 
Notch Filter 

CW-RTTY Wide/Narrow 

Computer Compatible 
Fully Synthesized 

Noise Blanker Wide/Narrow 

Frequency Coverage — 100KHz to 30MHz 
Receiving Modes — AM - SSB - CW - RTTY (FM optional) 
I.F. Frequency — 1st 7OMHz, 2nd 9MHz, 3rd 455KHz 
Dynamic Range — 100 db at 500Hz B.W. Selectivity — SSB-CW-RTTY — 2.3KHz 
Audio Output — 3 watts 8 ohms 10% distortion CW-N RTTY N — 500Hz 
Power Supply — AC 117-220V 50/60Hz 25 watts AM — 6KHz - 3KHz PBT 

DC 13.8V + 15% 10 watts FM (optional) — 15KHz a, Size — 11.25” w, 4.33"h, 10.86’'d, 16.25 |b. wt. f ; Uta. ff 
Gin 

Tentative Pricing Less Than $750.00. Call for quote and order information. eS 

eas 

Sensitivity — SSB-CW-RTTY — .16uV for 10 db S/N 
(1.6-30MHz) AM — .5uV 

Optional FM — .32uV (12 db sinad) 

mmm |Electronic 546 Mill Street Sun'Mon sea. ~—s«; UPS Not Included ees EEB| Equipment Vienna, Virginia 22180 Tue -Weds -Fri 10 am-5 pm (Outside VA) FEB 

Bank (703) 938-3350 ae Henan = Uae oe 800-368-3270 | iam 
CIRCLE 17 ON READER SERWG@E CARD 

COAX SWITCHES 
from Barker & Williamson, Inc. 

Model 593 
e Single Pole 3 

Position with 

grounding of all 
unused positions 

Crosstalk (mea- 

sured at 30 MHz) is -45db between ad- 
jacent outlets and 60 db between alter- 
nate outlets 

$19.95 

STAR VIEW MODEL 12K 

* Complete System 

¢ Easy to Install 

¢ Reasonably Priced 

° UPS Shippable Model 594 
© 2 Pole 2 Position 

Weight 125 Pounds 

¢ More than 100 
Channels Accessible 

THE STAR VIEW 12K SYSTEM KIT CONTAINS: 
°12 Foot Antenna 
¢ Azimuth Elevation Mount 
¢ 24 Channel Receiver 
©120° Low Noise Amplifier $ 2 59 5 00 
°Feed Horn Ls 
¢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 COM MUNICATIONS, INC. ‘Subsidiary of Craig Corp. 
Route 3, Box 103G f Call 800-643-0102 
Pocahontas, Arkansas 72455 or 501-647-2291 

CIRCLE 131 ON READER SERVICE CARD 
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Crosstalk 45db 
(measured at 30 
MHz) 

$22.00 

Specifications for both switches 

© Power 1 KW-2 KW PEP 

© Impedance 50-75 ohms 

e VSWR 1.2:1 up to 150 MHz 

¢ Dimensions 134" high, 5” wide, 3” deep 
© Weight 1 Ib. 

¢ Mount Wallordesk gua 

aa B 

Available at your B&W dealer 

Barker & Williamson, Inc. 
10 Canal St. Bristol, Pa. 19007 
Telephone: (215) 788-5581 

CIRCLE 81 ON READER SERVICE CARD 
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ARRL Publications/Supply Order 
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 

BASIC BOOK OF HAM RADIO An over- 
view of the radio amateur’s world in lay- 
man’s terms. $4.95 

ARRL CODE KIT Two 60 min. cassettes 
and booklet to get you from 5 to 13 
wpm quickly! $8.00 

ARRL ELECTRONICS DATA BOOK re- 
ference guide of charts, tables, & cir- 
cuits. $4.00 US, $4.50 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 Complete manual of fm and 
repeater operation and equipment de- 
sign. $5.00 US, $5.50 Elsewhere 

HIRAM PERCY MAXIM A biography 

$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 

RADIO FREQUENCY INTERFERENCE 
Solutions to a real problem that faces 
every radio amateur. $3.00 US, 

$3.50 Elsewhere 

REPEATER DIRECTORY 1982 edi- 
tion. listing of U.S. and Canadian re- 
peaters $2.00 US, 

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- 

CODE KIT. 

and 16 page text. 

DECALS 

CLOTH PATCHES (washable) 

ooo 

Diamond Patch 

30 minutes of 15 wpm and 30 minutes 
of 20 wpm on one standard cassette. 

*Same as the tapes provided in the 

1 HOLA CQ Learn to communicate with 

Spanish-speaking amateurs. Cassette 

$7.00 

Amateur Radio Emergency Service 
2/$0.50 

Amateur Radio Emergency Service 
5/$1.00 

O Member or Life Member, each 2/$0.50 

O 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 

$1.00 
Life Membership chevron for 5” League 

DIO AMATEUR Easy to build projects Diamond Patch $1.25 
from QST. Vol. 1 $3.00 US, O Rubber Stamp $2.00 

$3.50 Elsewhere MEMBERSHIP PINS 
C1 Membership $2.50 

RSGB PUBLICATIONS O League Official $2.50 
3) BO eee ee COMMUNICATIONS Title 

. in one paper- 
back volume, 778 pages $22.00 OI MSMEGorBe CHARM $2.50 

O VHF - UHF MANUAL $17.50 a League Official $2.50 
O AMATEUR RADIO TECHNIQUES Title ‘ 

$12.50 " a 
CO TEST EQUIPMENT for the RADIO ae gins teat a A 

AMATEUR $11.00 af 3 
HF ANTENNAS for all LOCATIONS reel rE nee aime are 

$12.00 0 Replacement for Life Members $2.50 

LIFE MEMBERSHIP PLAQUE (for re- 

TerARnE Aree placement-allow 8 wks. delivery) $25.00 
3’x5' cloth flag $21.00 

3 Pin $2.50 LOG BOOKS 
ire i Ye x 11 Spiral $1.75 US 

License Plate $5.00 8 2.50 El h 2 
Cloth Patch $5.00 ic $2.50 Elsewhere 

BINDERS O Mini Log 4 x 6 $1.00 US$1.50 Elsewhere 
O 3- V; 1 sheet 

CO) 6% x9% (US and Canadaonly) $6.00 Sag sca ro et AS 
O 8% x11(US and Canada only) $7.00 MAPS 

0 L/C/F CALCULATOR Slide-rule type O US Call Area: Full color showing call 

BUMPER STICKERS 

CODE PRACTICE TAPES 
0 30 minutes of 5 wpm and 30 minutes 

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 

of 7.5 wpm on one standard cas- 
sette.* 

O 30 minutes of 10 wpm and 30 minutes 
of 13 wpm on one standard cas- 
sette.* 

RICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 3-4 WEEKS FOR DELIVERY. 

Ship postpaid to: 

areas, ARRL division/sectioh boundar- 
ies and time zones $3.00 

O 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 

SMITH CHARTS® 
Standard (set of 5 sheets) $1.00 
Expanded (set of 5 sheets) $1.00 

O ANTENNA PATTERN WORKSHEETS 
100 8%2x11 sheets $3.00 

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 Pa 

CITY STATE/PROV. ZIP/PC 

Total Enclosed (or charge to MC, VISA or Chargex) $ 

VISA or Chargex No. Expires 

Mastercard Expires 

Bank No. 

Have you fully completed your order form? Is your check (which must be drawn ona U.S. bank) signed or charge number indicated? 

THE AMERICAN RADIO RELAY LEAGUE 

225 MAIN ST., NEWINGTON, CT 06111 CQ-B 



Mewice 
a monthly feature by 

BILL WELSH, W6DDB 

“HOW TO” FOR THE NEWCOMER TO AMATEUR RADIO 

What To Do When You Hear A Radio Call For Help 

The code distress call is SOS. The voice 
distress call is MAYDAY. MAYDAY is an 
anglicized derivation of the French word 
M’aidez, which means ‘‘help me.”’ Dis- 
tress calls have absolute worldwide prior- 
ity over all other types of transmissions. 
There have been several instances 
wherein distress calls have been heard 
on the amateur bands. Twice | have been 
the initial amateur to answer distress 
calls, and any active amateur is apt to be 
such a coordinating station at any time. It 
is essential that you know what to do if 
you hear a distress call. | wrote the origi- 
nal version of this article while working at 
RMCA Coastal Harbor Radio Station WBL 
(Buffalo, New York) more than three de- 
cades ago. There is very little difference 
between the two articles, of course, since 

the requirements have not changed 
much during the intervening 30 years. 
However, | have deleted references to 

East Coast telephone numbers and re- 
placed them with ones that are pertinent 
throughout our country. 

If you hear a distress call, assume that 
it is genuine; there are severe penalties 
for falsifying such transmissions and it 
very seldom occurs. In any case, it would 
be better to be fooled than to take a 
chance on not helping people in distress. 
After you get over the initial shock and 
disbelief, do not panic; the people send- 
ing the distress call (from a ship, yacht, 
tug, airplane, balloon, car, etc.) have 
enough problems without having to put 
up with a terror-stricken responding sta- 
tion. | have been the transmitting opera- 
tor in a few bad situations, and | assure 

you it was great to have my messages ac- 
cepted in a professional manner. 

The first station acknowledged by the 
station in distress is in charge of the dis- 
tress communication in conjunction with 
the station in distress. If it becomes obvi- 
ous that some other responding station 
can handle the distress traffic better (us- 
ually due to better reception conditions), 
control may be transferred if the station 
in distress agrees to the change. If you 
are the first station responding to a dis- 
tress call, obtain the following required 
information: 

(1) Name of vessel. 
(2) Civilian or military assigned call- 

sign, or airplane registration number. 

2814 Empire Ave., Burbank, CA 91504 

Dave Schwertfager, KA8PCS, of Colum- 
bus, Ohio, is one of many retread ama- 
teurs on the Novice bands, having held 
KN8AHV and K8AHV more than two de- 
cades ago. Dave credits this column with 
getting him interested in amateur radio 
again. His station includes a 40 meter di- 
pole and antenna tuner, plus the Heath 
HX-1680 and HX-1687 pair. Even though 
this is his second time as a Novice, Dave 
again suffered first contact jitters. He has 
gotten over that now and he is working 
states at a good rate. He recently con- 
tacted DK4YJ in West Germany. His 
code speed is about 13 w.p.m., and Dave 
expects to be a General by the time this 
picture is printed. He also expects to 
have the Worked All States (WAS) award 
very soon, anaccomplishment he missed 

in the 1950s. 

Note that this is not the amateur callsign 
that is probably in use. 

(3) Exact nature of the distress and im- 
minent danger. 

(4) Physical description of the vessel 
(size, color, etc.). 

(5) The number of people involved. 
(6) Summary of any injuries or deaths. 
(7) Geographic location and certainty 

of that location data (sure or unsure). 
(8) Frequencies and modes distressed 

station can and will use to supplement 
amateur band communication. 

(9) Home port (city and country, or air- 
port city and state). 

(10) Exactly what help is required. 
(11) Disaster site weather conditions. 
(12) Authority for distress traffic (usu- 

ally the master of a ship or the captain of 
an airplane). 

As soon as you have checked all of the 
preceding facts with the operator at the 
station in distress, call the appropriate 
search and rescue (SAR) organization. 
Many federal and local agencies partici- 
pate in American search and rescue ef- 
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forts, but the two most useful organiza- 
tions to contact in emergencies are the 
Air Force and Coast Guard. SAR activi- 
ties are coordinated throughout the 48 
contiguous (adjoining) states by the Air 
Force from Scott Air Force Base in Illi- 
nois, where the toll-free telephone num- 

ber is 1-800-851-3051. This number is 
only to be used for emergency calls. The 
Air Force coordinates SAR activities in 
the inland areas of our country. The 
Coast Guard coordinates SAR activities 
along our Atlantic and Pacific coastlines. 
Both Air Force and Coast Guard can (and 
will) coordinate SAR efforts among all 
federal and local facilities concerned 
with each emergency situation. 

The Coast Guard has divided the Atlan- 
tic and Pacific regions into sub-regions 
and sectors, each of which has rescue 
coordination centers (RCC’s) that are re- 
sponsible for dispatching SAR personnel 
and equipment. The telephone numbers 
of the subregions/sectors are as follows: 

Inland Region (USAF) 48 continuous states 
Scott AFB, Illinois 

(emergency only) 
Atlantic Maritime Region (USCG) 

Boston Sub-region 
Cleveland Sub-region 

(Great Lakes) 
Miami Sub-region 

New Orleans Sub-region 
New York Sub-region 
Norfolk Sub-region 
St. Louis Sub-region 

(Mississippi, Ohio, 
and Missouri Rivers) 

W. Atlantic Sub-region 
Pacific Maritime Region (USCG) 

Central Pacific Sub-region 
Eastern Pacific Sub-region 

1-800-851-3051 

617-223-3644 

216-293-3984 
305-350-5611 
504-682-6225 
212-668-7055 
804-398-3231 

314-425-4614 
212-668-7055 

808-546-7109 
415-556-5500 

Long Beach Sector 213-590-2225 
San Francisco Sector 415-556-5500 
Seattle Sector 206-299-5886 

907-586-7340 

The preceding SAR centers have ex- 
cellent communication capabilities be- 
tween themselves. If you are not sure 

which group has jurisdiction over an 
emergency situation, just call the closest 
group and they will provide help. It is an 
excellent idea to look up the telephone 
numbers of Air Force and/or Coast Guard 
facilities listed in your local telephone di- 
rectories. Simply look under ‘‘U.S. Gov- 
ernment’’ and remember that the Coast 
Guard is now part of the Department of 
Transportation. | hope you will make a 
copy of this article and keep it in your 
shack for use in the event of an emergen- 
cy. It is good to add telephone numbers of 
your local USAF/USCG facilities to this 
emergency aid. 

Northern Pacific Sub-region 

Say You Saw ItInCQ 



Donald R. Smith, WO8KQF, lives in Iron 
River, Michigan, in the upper Michigan 
peninsula. He has been a Novice about 
four years and he hopes to upgrade soon. 
As the picture shows, he operates a 
Heath HW-16 transceiver. His antenna 

system includes an 80 meter dipole and 
an inverted Vee for 40 and 15 meters. 
Most of his contacts have been made on 
15 meters, where he has worked ama- 
teurs in 45 states, plus a few foreign 

countries. Don is an RCC (Rag Chewer’s 
Club) member. 

If your telephone is not in your station, 
it helps to have a dependable person han- 
dle the telephone calls while you main- 
tain a careful listening watch for possible 
additional calls from the station in dis- 
tress. Pass USCG/USAF responses di- 
rectly to the station in distress to reas- 
sure them that their plight is known and 
help is on the way. 

| live in southern California. In our area, 

we may hear yachts in need of help. They 
are usually not in distress, but they are in 

trouble. Most of their problems can be 

Nineteen-year-old Sharon Hendricks, 

KA2NLB, of Milford, New Jersey, is a 

freshman at Drew University. Sharon’s 
boyfriend, Rob Magro, KA2EGO, helped 
her get started in amateur radio. Her sta- 
tion includes a Ten-Tec 509 Argonaut 
transceiver and a vertical antenna. She 
usually operates on the 10 or 15 meter 
Novice band, where she has enjoyed 

about 200 contacts. Sharon’s QSL card 
shows a Koala bear, which is her favorite 
animal. If she keeps her present callsign 
when she upgrades her class of license, 
she intends to use KA2-New-Lady-Broad- 
caster as her phonetic identification. 

Say You Saw It InCQ 

rectified by dispatching a USCG vessel to 
the scene. In this area, USCG vessels 
can be contacted at the following loca- 
tions using the indicated telephone num- 
bers: 

Alamitos Bay Pt. Evans 213-598-5338 
Marina del Rey Pt. Bridge 213-823-2300 
Newport Beach Pt. Divide 714-673-0420 
Oceanside Pt. Hobart 714-722-3838 
Santa Barbara Pt. Judith 805-966-3093 

The USCG telephone numbers in south- 
ern California are as follows: 

Long Beach 213-590-2225 
Oxnard 805-985-9822 
San Diego 714-293-5894 

Do not interfere with emergency com: : 
munications in progress. No matter how : 
much one wants to help, interference is : 
still interference. If the emergency traffic : 
is being handled satisfactorily, leave 
them alone and just listen. Remember 
that amateurs interfering with distress 
traffic from the Titanic almost ended the 
amateur radio service. In addition to 
knowing how to transmit, good operators 
know when to listen without transmitting. 

It is common to have radio and TV sta- 
tions, plus newspapers, call requesting 
information about a disaster. If you have 
an aide at your station, that person 
should provide as much help as possible, 
since distress traffic is not subject to the 
Secrecy of Communications Act, and 
amateur radio can use all the good publi- 
city it can get. However, handling possi- 
ble additional distress traffic is your first 
responsibility. Do not leave the operating 
position (or turn receiver output down) to 
answer such calls. Publicity is far less im- 
portant than lives. 

Captain James H. Costich is the Chief 
of the Search and Rescue Branch in the 
Eleventh USCG District. The closing par- 
agraph of aletter he recently sent to me is 
worth sharing with you. He wrote: ‘‘Ama- 
teur radio operators are a valuable re- 
source to those of us in the search and 
rescue business. They have been directly 
responsible for saving many lives by pro- 
viding timely and accurate information to 
rescue facilities. We in the Coast Guard 
appreciate your interest and continued 
service.”’ 

Amateur Radio Wall Calendar 

Large wall calendars are scarce. Con- 
sequently, an amateur radio club has ob- 
tained a supply of 13.5” x 19.5” calen- 
dars which have room to write in events 
of importance, such as contests and club 
meetings. Amateur radio is printed in 
large letters on the top half of each sheet. 
Send a self-addressed mailing label and 
$3.25 to W6LS, 2814 Empire Ave., Bur- 
bank, CA 91504 for each calendar you 
want sent to friends, 
yourself. Payment may be in the form of 
U.S.A. cash/postage, IRC’s, money or- 
der, or check made payable to W6LS. The 
price includes U.S.A. mailing costs. Each 
calendar is sealed in its own mailing 
wrapper. This is a great surprise gift item! 

relatives, and/or j 

Amateur Radio Philately Club 
Mathias Bjerrang, LASNM, and Laci 

Bakos, YU7CB, are starting the Ham- 

Stamps Club for amateur radio operators 
and shortwave listeners who are also 
stamp collectors. The dues rate is $5.00 
(or 15 IRC’s) per year. Members are as- 
signed numbers which consist of their 
country prefix followed by a sequential 
number. As an example, ARRL President 

Vic Clark, W4KFC, was the first American 

to join the Ham-Stamps Club and his num- 
ber is W1. Dues, news, and inquiries 
should be mailed to Ham-Stamps Club, 

Box 210, 9401 Harstad, Norway. 

Ham-Stamps Magazine will be issued 
quarterly. The May 1982 issue is reported 
to include an article called ‘‘Amateur Ra- 
dio Stamps,”’ by Vic Clark. This article in- 
cludes a list of amateur radio stamps is- 
sued up to 1981. Alist of members will be 
published in an issue of Ham-Stamps. 
The club magazine includes an advertis- 
ing section for the use of members. Ads 
cost $2.00 (6 IRC’s) for up to 20 words, 
and $1.00 (3 IRC’s) more for each addi- 
tional 5 words (or any part thereof). The 
magazine is in English, since this is the 
universally accepted language for radio. 

If you decide to join the Ham-Stamps 
Club, you are asked to include some in- 
formation about your background and in- 
terests in both hobbies, plus information 
about yourself. My wife (Marie, W6JEP) 
just submitted her application, and she 
looks forward to having code contacts 
with many stamp collectors. 

On-the-air contacts between Ham- 
Stamps Club members are being encour- 
aged, and it is expected that a net (or 
nets) will be established to provide per- 
sonal contacts and rapid dissemination 
of news items. Radio contacts will be sup- 
plemented by letters, since stamps and 
information will also be exchanged. 

Be an FCC LICENSED 
Electronic Technician © 

—— ee 
_ RADIO TELEPHONE Earn up to $600 a Week & More! 

NS costly school — The Original FCC Tests- i. 
| Answers exam manual that prepares you at 
home for FCC General Radiotelephone License. 
Newly revised multiple-choice exams cover all (7 2:2- sus 
areas tested on the actual FCC Govt exam! 
No pre id. $12.95 comman paidiMonayoaeeGusren cue Post. pRODUCTIONS 
Dept.C P.O. Box 26348, San Francisco, CA 94126 

Please send all reader inquiries directly. 

S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERS ™ 
Plug-in, solid state tube replacements 

¢ S-line performance—solid state! 
e 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 
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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: 2.0 vs 
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. 

OPTIONAL CONNECTIONS 

Fox Tango filters for RX and TX; Fox Tango for RX - 

Kenwood for TX; FT for RX - switch-select FT or K 
for TX; switch-select FT or K for RX/TX. 

INTRODUCTORY PRICE: (Complete Kit)...$150 

Includes Matched Pair of Fox Tango Filters, 
all needed cables and parts, detailed 

instructions. 
Shipping $3 (Air $5). FL Sales Tax 5% 

ONE YEAR WARRANTY 
GO FOX-TANGO - TO BE SURE! 

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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KDK Makes 
2 meter FM sim le and easy 

SPECIAL SALE 

$ 2 6 i) ee 
FM2030 microphone 

- ADDITIONAL LINES 
oAEA  CUSHCRAFT @ MIRAGE 
ALLIANCE ¢ DAIWA © RF POWER LABS 

@ HUSTLER ROBO 
© HY-GAIN 
© ICOM. 
 JANEL 

e BENCHER © KANTRONICS 
e BUTTERNUT eKDK 

¢ KENWOOD 
MF) 

© VAN GORDON 
¢ VOCOM 
¢ YAESU 

x Cutis 

Midwest's Only Yn asty 
/ ICOM Service Center 
= 2900 N.W. Vivion Rd Se) 
Ry Kasas City, mo 64150 ‘CU 

(816) 741-8118 

“CALL TOLL FREE” 

1800:821-7323 
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SHOCASE 

Guild Radio Rack 

New for hams is the Guild Radio Rack. 
The Guild Rack comes in beautifully fin- 
ished solid ash, and no assembly is re- 
quired. The rack comfortably holds Ken- 
wood’s TS830S/VFO230/SP230 or TS820 
series, and any similar rigs. Exact mea- 
surements are 16% "W x 14%"H x 12%"D, 
(top compartments) 7%4”W xX6"H, (bot- 
tom compartment) 15%"Wx7"H. It is 
also fully vented. The Guild Radio Rack 
has a suggested retail of $59.95. For 
more information, contact Guild Radio 

Rack, 225 West Grand St., Elizabeth, NJ 
07202, or circle number 103 on the read- 
er service card. 

ICOM IC-740 
The IC-740 is a versatile transceiver, 

having the most asked-for features in an 
h.f. base station. Front panel or top con- 
trols allow access to all operating func- 
tions. Adjustable receiver parameters 
are: r.f. preamp, r.f. gain, noise blanker 
(width and level) i.f. shift, pass band tun- 
ing, crystal filter in/out, notch filter, AGC 
(time constant and on/off), squelch, tone, 

| and audio gain. Transmitter controls are 
mic gain, VOX, compressor, and power 
(10-100 watts). The IC-740 includes ca- 
pability of operating in the f.m. mode. 

The frequency synthesis network in- 
cludes dual VFO’s with three tuning 
rates, split operation, and memory. Ana- 
log control of frequency is with the incre- 
mental tuning on either TX, RX, or both. 
There is full metering of receive signal 
strength, transmit relative r.f. output, 
compressor level, ALC and collector cur- 

rent plus a built-in s.w.r. meter. For more 
information, contact lcom America, Inc., 

2112 116th Ave. NE, Bellevue, WA 98004, 
or circle number 102 on the reader ser- 
vice card. 

Wayne R&D Antenna Coupler 
The Wayne antenna coupler replaces 

the center insulator of a balanced h.f. an- 
tenna system. It contains a high-quality 
air balun, tapped inductor, and a variable 

capacitor. The coupler is housed in a dur- 
able ABS plastic box with a removable lid 
for inspection and servicing. The strain 
insulator is made of tough Delrin plastic. 

a) WAVES 
ANT. ANT. 

B-T-L 
ANTENNA 
COUPLER 

BALUN 

& 

Wo nooee 

With the aid of graphs in the instruction 
booklet and an s.w.r. meter, the user can 

easily and quickly design a matching net- 
work to match the low impedance of his 
wire beam or the high impedance of his 
loop antennas. Using the network as a T 
or an L, the Wayne B-T-L antenna coupler 
will match a wide range of impedances 
from 1.8 to 30 MHz. The insertion loss is 
not more than — 0.006 dB, 1.8-25 MHz, 

and minimal through 30 MHz. The intro- 
ductory price is $49.95. For more infor- 
mation, contact Wayne Research & De- 
velopment, P.O. Box 75144, Houston, TX 
77234, or circle number 105 on the read- 
er service card. 



DGM Electronics 
RT-1100 Receive Terminal | 
DGM Electronics has just introduced 

the RT-1100 Receive Terminal for Bau- 
dot, ASCII, and Morse. The RT-1100 con- | 
verts the audio from your receiver, de- 
codes it, and displays the words on a 
video monitor or TV set (using r.f. modula- 
tor). The RT-1100 incorporates an active 
filter demodulator with scope tuning out- 
puts. It will copy 170, 425, 850 Hz shift 
RTTY signals at speeds of 60, 66, 75, 100 

w.p.m. on Baudot and 110 baud on ASCII. 
The unit will copy 6-60 wpm Morse sig- 

nals using automatic or manual speed 
tracking. The RT-1100 has a parallel 

ASCII printer output for hard copy. The 

video output provides 16 lines of 32 char- 
acters per line with 2 pages. The second 
page is stored in memory and can be re- 
called by using the page 1-2 switch on the 
front panel. 

The unit has a built-in 110 VAC power 

supply and is housed in an attractive 
3”x10"x10" case with brushed, an- 
odized front and rear panels. The cover is 
a gray wrinkle finish. The unit comes with 
a one year warranty on parts and labor. 
For more information, contact DGM Elec- 
tronics, Inc., 787 Briar Lane, Beloit, WI 
53511, or circle number 106 on the read- 
er service card. 

MY COMPETITION KNOWS ME. ..YOU SHOULD TOO!!! 

HAL’S SHOPPER’S GUIDE 
*HMR Il 

OWN CONVERTERS 
Buy Your First @ $149.95 ea. 
Buy Two @ $139.95 ea. 

\, Buy Three or More @ $129.95 ea. 
: Frequency Range - 2100 MHz to 2600 MHz 

Power Requirements - 117 VAC 60 cps 
Shipping Weight - 8 Ibs. 
Complete System Ready To Install 

*Ham Microwave Receiving System 

FREQUENCY COUNTERS 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEED- 
ED TO MAKE YOUR COUNTER COMPLETE. HAL-600A 7-DIGIT 
COUNTER WITH FREQUENCY RANGE OF ZERO TO 600 MHz. 
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE 
FOR HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION. TIME 
BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE 
AVAILABLE. ACCURACY + .001%, UTILIZES 10-MHz CRYSTAL 5 
PPM. COMPLETE KIT. 

HAL-300A 7-DIGIT COUNTER (SIMILAR TO HAL-600A) WITH FRE- 
QUENCY RANGE OF ZERO TO 300 MHz. COMPLETE KIT. 

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 
50 MHz OR BETTER. AUTOMATIC DECIMAL POINT, ZERO SUPPRES- 
SION UPON DEMAND. FEATURES TWO INPUTS: ONE FOR LOW 
FREQUENCY INPUT, AND ONE ON PANEL FOR USE WITH ANY IN- 
TERNALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PRO- 
VISIONS HAVE ALREADY BEEN MADE. 1.0 SEC AND .1 SEC TIME 
GATES. ACCURACY + .001%. UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT 

HAL/79 Clock Kit FREE with every Counter 
Plus A FREE In-Line RF Probe. 

_  PRE-SCALER KITS 
HAL3OOPRE .. 

(Pre-drilled G10 board and all components) 

HAL 300 A/PR 

HAL600PRE . 
(Pre-drilled G10 board and all components) 

HAL 600 A/PRE ' 
(Same as above but with preamp) 

HAL 1GHz PRE-SCALER VHF & UHF INPUT AND 
OUTPUT DIVIDES BY 1000. OPERATES ON A SINGLE 
5V SUPPLY PRE-BUILT & TESTED 

ACCUKEYER 
ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF 
THE VERY POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIB- 
ED BY JAMES GARRETT, IN QST MAGAZINE AND THE 1975 RADIO 
AMATEURS HANDBOOK. $16.95 
ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY 
KIT PROVIDES A SIMPLE, LOW COST METHOD OF ADDING 
MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER. WHILE 
DESIGNED FOR DIRECT ATTACHMENT TO THE ABOVE AC- 
CUKEYER, IT CAN ALSO BE ATTACHED TO ANY STANDARD AC- 
CUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95 

CIRCLE 36 ON READER SERVICE CARD 
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Eg HAL 2304 MHz Down Converters 
(freq. range 2000MHz/2500MHz) 

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) 
Models 2 & 3 w/coax fittings and w/weather-proofed die cast housings. 
Basic power supply 
Power supply kit for above with case 

HAL 79 FOUR-DIGIT SPECIAL—$7.95. OPERATES ON 
12-VOLT AC (NOT SUPPLIED). PROVISIONS FOR DC 
AND ALARM OPERATION 

6-DIGIT CLOCK © 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC 
BOARDS, 1 CLOCK CHIP, 6 FND READOUTS, 13 TRANSISTORS, 3 
CAPS, 9 RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES 
AND INSTRUCTIONS. 
DON’T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA. 
PRICED AT 

CLOCK CASE Available and will fit any one of the above clocks. 
Regular Price. . .$6.50 But Only $4.50 when bought with clock 

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use. 
Operates on 12-volt AC or DC, and has its own 60-Hz time base on the 
board. Complete with all electronic components and two-piece, pre- 
drilled PC boards. Board size 4” x 3”. Complete with speaker and 
switches. If operated on DC, there is nothing more to buy.* 
PRICED AT H 
Twelve-volt AC line cord for those who wish to operate the clock 
from 110-volt AC, with purchase of either of above clocks. . .$2.95 

“Fits clock case advertised above. 

TOUCH TONE DECODER KIT. 
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED 
THRU AND SOLDER FLOWED G-10 PC BOARD, 7-567’s, 2-7402, AND 
ALL ELECTRONIC COMPONENTS. BOARD MEASURES 312 x 512 
INCHES. HAS 12 LINES OUT. ONLY $39.95 
DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new 
ICM 7206 chip. Provides both VISUAL AND AUDIO indications! 
Comes with its own two-tone anodized aluminum cabinet. Measures 
only 2% x 3%". Complete with Touch-Tone pad, board, crystal, chip 
and all necessary components to finish the kit. 
PRICED AT 

HAL 567-12 single line in, 12 lines out, complete with 2-sided plated- 
through G-10 board and all components. Uses seven 567’s and three 
7402's. PRICED AT 
HAL 567-16 single line in, 16 lines out, complete with 2-sided plated- 
through G-10 board and all components; includes 22-pin edge connec- 
tor. Uses eight 567’s and four 7402's. (See construction article in April 

1981 Radio & Electronics for complete writeup.) PRICED AT $69.95 

Ea BE 

SEND SASE FOR FREE FLYER 
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= 

SHIPPING INFORMATION ORDERS OVER $25.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. 
ON ORDERS LESS THAN $25.00 PLEASE INCLUDE ADDITIONAL $2.00 FOR HANDLING AND MAILING CHARGES. 

“HAL” HAROLD C.NOWLAND W8ZXH 



NOVEMBER VALUES 
Information and Virginia Orders: (703) 643-1063 

Call for Quotes = = 13646 Jefferson Davis Highway, Woodbridge, Virginia 22191 
Dealer Inquiries Invited (oa) (ncn Store Hours: M-W-F 12 noon—8 p.m.; T-Th-S 10 a.m.—4 p.m. 

TEN-TEC SPECIALS SUPER SPECIALS ANTENNAS 
515 Argonaut HF XCVR..... . : .. 399.95 | ROTORS AVANTI AP 151.3G 2m On-glass Antenna...... 

= / a ee ae ne 525 Argosy HF XCVR ; 2. 499195 ALLIANCE HD73 a ; SEEN ee Neo Mone 
546 Omni-C HF XCVR 1069.00 CDE Ham IV.. ; a MOSLEY HF ANT. : 
Complete Line of Filters and Accessories in Stock i MINIQUAD HQ-1 rien’ Beene i f ; - 

. — CALL FOR QUOTE — AZDEN PCS 300 Hand-held. . SUPER STICK II 8/8 2m Antenna 
W..- ; ICOM TRANSCEIVERS AND ACCESSORIES MENA OS Sane lake BUTTERNUT HF6V 10-80m Vertical... 

HR 20u7c0 400 eas a CALL | SANTEC HY-GAIN ANTENNAS.........CALL FOR QUOTES 
VHF/UHF —2A/2AT, 3AT, 4AT, 258... CALL | !44up 2m Hand-held... . o Most antennas now with stainless hardware. 

4 = - P ff MIRAGE VHF/UHF AMPLIFIERS/METERS CALL | eee ee Re HY-GAIN ANTENNA/TOWER oer ...CALL 
VOCOM ANTENNAS /2m AMPLIFIERS Vv A 2. 30 CUSHCRAFT (Other antennas in stock) 

8 H Id A iggg | 'b82V 2m Amphiier, 2 in, 30 out... . A4 New Tnband Beam 10-15-20m. .. EON OU Ne HL20U 440-450 MHz Amplifier, 2 1n, 20 out A3 New Triband Beam 10.18.20. 
2 watts in, 25 watts out 2m Amplifier aeeog 95 V A 2710 60 out : 
200 mW in, 28 watts out 2m Amplifier 82.95 ee mphiher, 2/10 in, | Palas AV3 New 10-18-20m Vertical................. 

De Samaras ee ARX-2B New Ringo Ranger 2m... pkg oe aes fer. . Seee 5 * c 
ie es coe oe me a = | KDK FM 2030 25-watt FM XCVR.... P A32-19 2m '‘Boomer’' DX Beam............... 

220B.220 MHz" ‘Boomer’ a)... nan ac sss neh een ‘ 
ASTRON POWER SUPPLIES (13.8 VDC) RESETS So ener ey 214B “Jr. Boomer" 144-146 MHz, SSB......... RS-7A 5 amps continuous, 7 amp ICS. . 48.60 214FB “'Jr. Boomer" 144.5-148 MHz, FM........ RS-12A 9 amps continuous, 12 amps ICS. ..... .68.35 BIG DISCOUNTS Al47-1 Piieieeent Drier peatedy cae Me bat RS-20A 16 amps continuous, 20 amps ICS 87.20 KENWOOD, ICOM, YAESU KLM ANTENNAS (Other antennas in stock) 
RS-20M same as RS-20A + meters... . Uveeiy AMERITRON HF AMPLIFIERS KT34A 4-element Tnband Beam............. ae ste pon ICS eae — Call for quotes — KT34XA 6-element Triband Beam. is same as = +A > ‘ 

144-148-13LB 2m 13-el t with Balun. VS-35M 25 amp continuous, adjust volt & amp. . 171.00 DAIWA/MCM/J.W. MILLER ihivictiee LE rene Ones 
VS-20M 16 amp continuous, adjust volt & amp. . 124.00 CN-520/CN-540 SWR/Watt Meters... 59.95/69.95 420-450-14 420-480 MHz 14-element Besa ; : 

MFJ PRODUCTS (Call! for other MF] items) | CNW-418/CNW-518 Ant Tuners. . 169.95/279.95 420-450-18C 420-480 MHz 18-element for Oscar .88.70 
989 New 3-kW Antenna Tuner 3 287.75 CNA-2002 Auto 25-kW Ant Tuner. . 399.95 432-16LB 16-element 430-434 MHz Beam/Balun .60.70 
962 1.5-kW Tuner switch/meter 5 5 189.95 CABLE BY SAXTON 
949B 300-watt Deluxe Tuner... 122.00 | “RG2I3MilSpec..........0-.. 000-0. -26c/ft Bae Te ibs ere 
941C 300-watt Tuner switch/meter ag 79.95 RG8/U Foam 95% Shield. : 24c/tt 4-BTV 10-40m Vertical oa lie 
940 300 watt Tuner switch/meter 69.70 8-wire Rotor 2 #18, 6 #22 ane 16c/ft BTBANeWwO1600nIneam ee : 

7828 Dual Tunabie SSB /CW Filter og | MimB eee: lec/ft | HP MOBILERESONATORS Pah ionab ie eo Sica ~ | TELEX HEADSETS /HEADPHONES 10 and 15 meter. nee BENCHER PADDLES Black/Chrome... .34.95/42.95 | ¢1210/C1320 Headphones............ .28.98/40.95 | 20 meters. Rien ee AEA KEYERS, READERS, ANTENNAS. .....CALL | PRO COM 200 Headset/Dual Imp Mic... 8105 | 40 metersi.c... escacees se MM-2, CK-2, KT-2, MBA/RO, MBA/RC, Isopoles PRO COM 300 It/wt Headset/Dual Imp Mic....73.95 | 7S§meters.................... 

Send stamp for a flyer. Terms: Prices do not include ORDER TOLL FREE 1-800-336-4799 22th slice S028 RE count for prepaid orders (cashier's check or money 
(Orders Only, Please) order). COD fee $2.00 per order. Prices subject to 

change without notice or obligation. No personal 
checks accepted. Returns subject to 10% restocking fee. 

Order Hours: M-F 11 a.m. to 7 p.m.; Saturday 10 a.m. to 4 p.m. 
Bonus: 2% Discount for Prepaid Mail Orders (Cashiers Check or Money Order) 
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> CUSTOM TRANSFORMERS «= 
a HEAVY-DUTY i 

THE 2-METER TEXAS TAIL TWISTER is a unity- 
jain, horizontally and vertically-polarized antenna 
or 2-meter, all-mode operation. It is completely 
hand crafted and polished, and comes with a 
30-day money-back guarantee. 
* Maximum power 
* Bandwidth COLLINS KWS-1 Plate Transformer. 

COLLINS PM-2 Power Transformer......... 

DENTRON MLA 2500 Power Transformer... .........0 00sec ec eu cece aeues $135.00 
DRAKE L4B Plate Transformer. ........ 0c cece ccc cece cece ceeecucesaes $165.00 

* Matching system Gamma 
* Size eae se eeeee+ +20 20 x 20 inches 
* Center frequency Ba ete 
* Suggested mouting Hustler, Hy-Gain or similar mast. or 20-inch length 

of 3/8” threaded rod to match standard magnetic mount. 
note: mount has 5/8” dia. hole and tightening screws for mast or rod. 

“lnputimpedancessc..<0sc. een ok ee ee eee eee 50 ohms, nominal 
$59.95 + postage 

THE 2-METER SQUARE is a unity-gain, horizontally polarized antenna 
yy for 2-meter, all-mode mobile operation. It is completely hand crafted 

and polished, and comes with a 30-day money-back guarantee. 

HEATH HA-10 Warrior Plate Transformer. .... 20.00.0000 cece cece eeceseaees $130.00 
HEATH SB-220 Plate Transformer... 20.0... 00sec ccc ccc cuceacucuceaeuns 

* Maximum power 1K’ 
* Bandwidth. . . VSWR less than 2:1 (50 ohms) from 144 to 147.3 MHz. 

note: depending on vehicle and mounting. 
Meter Unity with respect to a dipole antenna 

* Matching system 

Square 
(adjustable) 

* Suggested mouting Hustler, 
Hy-Gain or similar mast. or 20-inch 

length of 3/8" threaded rod to 
match standard magnetic mount. 

* Input impedance . .50 ohms, nominal 

$34.95 + postage 

Texas residents, please add appropriate sales tax. 

Call or write for our prices on the JWL QUADS, DELTA 
LOOPS, and QUAGIS for 50, 144, 432 and 1296 MHz 
...coming soon! 

Please ask about custom-made antennas to your de- 
Sign. ..available by special quotation. 

ALL TRANSFORMERS AND CHOKES GUARANTEED FOR 12 MONTHS 
Many others also available. Write for free list or quote on any custom transformer, choke, 

or saturable reactor. 

DETER W. DAHL CO. 
4007 Fort Bivd., El Paso, Texas 79930 Telephone (915) 566-5365 

ELECTRONICS 
RICHARD A. EARL (Dick) WB5JWL. 
Gordon Burke (Gordy) KDSNQ 
9138 Western Drive 
Houston, Texas 77080 
PHONE: (713) 464-7720 
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K8BG comes up with a most intriguing project for our 
RTTY special. All of you TRS-80® owners can now enjoy 
the benefits of RTTY at a touch. 

THE COMDLETE TROeB0* 
RTTY OYOreWw 

i have been fooling around with RTTY 
and ASCII teletype programs for the past 
few years. Most had been built around 
the Macrotronics M80 board. It seemed 
that it would be worthwhile to try to use 
the RS232 board instead, since this 
board takes care of timing, UART func- 
tions, and things such as parity with hard- 
ware, and in a fashion that frees the pro- 
gram from virtually all time-dependent 
chores. On the other hand, the RS232 
output is hardly RTTY-loop compatible, 
and the board does not permit 45.5 baud 
(60 w.p.m.) speed. 

Thus, | set out to build an RS232 to loop 
interface, modify the RS232 board for 
45.5 baud, and write a program that 
would handle Baudot as well as ASCII 
codes, provide split screen, disk, or tape 
\/o, SELCAL and autostart-like operation, 
as well as a few other bells and whistles. 

*712 Hillside Drive, Carlisle, PA 17013 

To TU 

“Standby” 

Control 

Pin 20 : 
RS232 To transmitter 

PTT 

Printer 

Loop 

BY BUZZ GORSKY*, K8BG 

Interface 
RTTY terminal units come with all sorts 

of interfacing capabilities, but all intend- 
ed for ‘‘old-fashioned’’ machine-type 
RTTY operate with a high current loop. 
Therefore, the circuit shown in fig. 1 is for 
interfacing with such a loop. If one has a 
TU that is already RS232 compatible, 
then much of this circuit is not required. 
For systems that are TTL compatible, 
then the 1488 and 1489 chips and per- 
haps some inverters will be all that is re- 
quired for the data interface. 

The circuit shown provides for keying 
the loop by having the TD information 
(RS232 connector pin 2) toggle a 2N2222 
which powers the diode in an NE28 optoi- 
solator which controls a high-voltage 
switching transistor such as the ECG157 
which in turn controls the loop. The 
1N4001 diode is for protection. Minus 12 
volts equals mark and so holds the loop 
closed. Plus 12 volts from the RS232 will 
open the loop indicating space. To re- 

positive 

1N4001 

RS2020 

Sylvania ECG157 or 

similar NPN Hi volt 

Loop 

negative 

ceive data, another NE28, the diode of 

which is in the loop, provides coupling. 
When loop current is flowing, the transis- 
tor conducts, and this in turn provides a 
high input at the terminals of one of the 
drivers of a 1488, causing the 188’s out- 
put to equal — 12. The situation is revers- 
ed when the loop current is not flowing. 
The capacitors shown are all for despik- 
ing, and the values are not critical. 

The interface also takes the signal 
from pin 20 of the RS232 connector and 
controls two 2N2222’s to provide for the 
control of two PTT functions. | use these 
to turn on the transmitter and switch the 
TU between send and receive. A jumper 
from pin 4 to pin 22 is required so that 
software will be able to control the speed 
modification on the RS232 board. 

One easily could eliminate the 1488 
from this circuit and use an op-amp. The 
variety is shown here to give some ideas 
for whatever your particular situation 
may require. 

Fig. 1- An RS232 to loop interface. All transistors are 2N2222 or similar (inexpensive) NPN switching devices. Capacitor values 

are in mFd and are not critical. The 1488 probably could be replace 

be connected to RS232 Pin 22 to have software toggle correctly between 60 w.p.m. and other speeds. 

Say You Saw ItInCQ 

d bya 741 op-amp with appropriate biasing. RS232 Pin 4 must 
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+5v. +5v. +5v. 

+5v. 

OVE 
O 

+5v. 

connections made on the RS232 board. A will toggle the 74157 when used with the 
software and when RS232 cable Pins 4 and 22 are connected together. The trace be- 
tween BRG (baud rate generator) Pin3 and UART Pin 17 must be cut, as must the trace 
between BRG Pin 17 and UART Pin 40. BE VERY CAREFUL: the RS232 is a double- 
sided board, and a part of each of these traces is on each side. The easiest place to cut 
each trace is on the segment on the bottom of the board. Be sure to PROPERLY identi- 
fy the trace before you cut so you do not damage any adjacent traces. Do the cut away 
from any components so that nothing will be damaged when you solder wires for the B, 
C, D, and E leads to the counters. The counter pair functions as a counter to count 

down the 153.6 kHz rate from the BRG (programmed via software for 9600 baud) to 
make the UART function at 45.5 baud for 60 w.p.m. Baudot teletype. The inverter is a 
7404. Use about 0.1 to 0.05 mFd bypass from + 5 v to ground on the circuit board. The 

layout is not critical and can easily be built on perfboard. 

Speed Modification 

The baud rate generator (BRG) pro- 
vides the UART chip with a clock rate 
equal to 16 times the required baud rate. 
The BRG is programmed from software 
to obtain the clock rate by counting down 
the signal from a crystal. There is no 
BRG-programmable setting for 45.5 
baud. The modification shown in fig. 2 
provides a divide by N circuit for use with 
60 w.p.m. teletype. The BRG is program- 
med from software for 9600 baud, and 
when this rate is divided down, the proper 
signal results. | could not verify the count- 
down number mathematically, but the 
circuit shown provides proper timing. The 
two 74161’s get their signal from the 
BRG, and their output is switched to the 
UART by the 74157. The 74157 is toggled 
by the signal from pin 10 of U2 on the 
RS232 board. This signal in turn will be 
controlled by software when there is a 
jumper between pins 4 and 22 on the con- 
nector. 

To power this board, +5, +12, —12, 
and ground were all brought out from the 
RS&232 to the PCB fingers which mate 
with the connector on the expansion box. 
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© UART Pin 40 

© BRG Pin 17 

© UART Pin 17 

© BRG Pin3 

© U2 Pin 10 

Fig. 2- This circuit goes in the expansion box with the RS232 board. A through E are 

! 

Since many leads are not used, there are 
a number to choose from. Besides bring- 
ing the power out to the PCB fingers, one 
must also provide jumpers for the appro- 
priate leads in the little box located along 
the RS232 cable. After the work is done, 

be sure to verify that the correct voltages 
are at the correct places so that no chips 
get fried. 

The mod also requires cutting the 
trace between BRG pin 3 and UART pin 
17, as well as the trace between BRG pin 
17 and UART pin 40. This permits the 157 
to switch the UART input from the BRG to 
the 161’s. Be very careful when cutting 
these traces. Be sure to verify that you 
have the right ones before doing any- 
thing, and then double check to be sure. | 
found that the cuts were easiest to make 
on long segments of the traces on the 
bottom of the board where there are no 
close-by components. Use an ohmmeter 
to be sure that the cut is complete, as the 
clock modification obviously will not work 

ifthe UART is getting BRG signals directly 
at the same time it is getting a slower sig- 
nal from the added circuit. j 

Each of these circuits can be built on : 

perfboard following standard TTL prac- 
tices. A 0.05 mFd bypass from the +5 
supply on each board seems warranted. 
Otherwise, nothing in the design is partic- 
ularly critical. 

The Program 
If you are seriously interested in this 

approach to RTTY, and have read this far 
contemplating figs. 1 and 2, then it’s time 
to discuss the program. The program as 
presented by the author and the associat- 
ed description are much too long to be 
presented on these pages. There are 33 
manuscript pages for the program alone, 
plus numerous pages of description. 

CQ will make available the complete 
program and description at a cost of 
$2.50 postpaid. While it is very long and 
elaborate, you will see from the following 
section on operation that it is extremely 
easy to use. K8BG is to be lauded for the 
amount of work that went into this proj- 
ect. —K2EEK 

Operation 
Use of the program is fairly straightfor- 

ward (once you are used to it!). The sys- 
tem must, of course, be interfaced with 

an RTTY TU, and the modification must 
be installed for 60 w.p.m. RTTY. Before 
running the program, the user should use 
the TIME HH:MM:S§S command to set the 
real time clock and the CLOCK command 
to turn it on. Then run the program from 
DOS by typing the program file specifica- 
tion. The screen will then display a series 
of questions. Responding to these will set 
the UART and BRG according to the user’s 
wishes. It is not necessary to hit enter for 
any of these questions. Once the pro- 
gram is running, you can hit CLEAR at any 
time to go to the ‘‘SWITCH’’ mode and se- 

Hit R 
Hit S 
Hit B 

to enter RECEIVE 
to enter SEND 
to enter BREAK (send text and leave 
buffer) 

Hit C to send CW identification 
Hit D to return to DOS (exit program) 
Hit | to re-Initialize the BRG and UART 

Hit M to send a Message (then hit 1, 2, 3, 
or 4) 1 =CQ; 2=personal; 3 = test; 
Aas 

Hit P to obtain one of the following special 
functions 

Hit W for WRU operation 
Hit S to Send text from buffer 
Hit R to store Received text 
Hit A for Autostart operation 
Hit K to Keep (save) a file on disk 
Hit L to Load a file to disk 
Hit | to Input data from tape 
Hit O to Output data to tape 
Hit C to Clear the machine and restore nor- 

mal operation 

Table |- Function selection chart. Simply 
hitting the appropriate key designates the 

function. 
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lect another function. The letters for the 
functions are shown in Table | and should 
all be relatively self-explanatory. The 
CLEAR function in PIX will restore the pro- 
gram to fresh status after any of the PIX 
routines have been used, and will re-initi- 
ate everything. 

While the program is running, hitting a 
shift @ will begin sending both received 
and transmitted text to the printer. Hitting 
the shift @ again will stop the process. 
You must be sure that your parallel port 
printer is both on and ready to accept text 
when you initiate this function, since if the 
program finds that the printer is unavail- 
able, it will begin storing text in a small 
buffer area. If the printer never comes on 
line, then the program will begin chewing 
itself up while saving text. 

| have found the program to be reason- 
ably glitch-free. As with any TRS-80 Mod- 
el | program running in an r.f. environ- 
ment, strange things will sometimes oc- 

cur. When something does happen, it is 
probably best to turn the computer off, 
then on again, and start from scratch. | 
should also mention that the routines 
which send text that has been loaded 
from disk or tape ignore line feeds and 
send a CR and an LF whenever a CR is en- 
countered in the text. Thus, the routines 

as written will not work with pictures that | 
expect overline printing. It should not be 
terribly difficult to change this if desired, 
but as you will see, this program just kept 
growing and growing, and | had to stop 
somewhere! | hope anyone who uses the | 
system will enjoy it as much as | do. I’m 
always interested in comments. 

| owe a special thanks to Dave, 

WB8TMR, who gave me the idea that this | 
task could be done, provided drawings of 
the interface and clock mods that he was 
using, and shared some of his own soft- 
ware. Many of the good ideas in this sys- 
tem are his. Thanks also to Pat, W8GRG, 
who always seems to have good solu- 
tions to my insoluble hardware problems. 

Call or Send for Free 

SINTEC 
ELECTRONIC PARTS CATALOG 

i Thousands of 
Quality 

Components 
No Mail Orces 

“Seconds”! : i 

Call Toll Free 

800-526-5960 
NJ Residents call 201-996-4093 

Sintec, Drawer Q, 
Milford, NJ 08848 
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HAL COMMUNICATIONS 

,SUPER SALE! 
CT2100 and KB2100 

List Price: $1020 
Save $141! 

Both Units Only $879 

Sfandard 12” Green Screen Monitor $111 
High-Resolution Green Screen Monitor $169 

CWR6850 List Price: $995 

Complete Unit with Keyboard 

on Sale at $869! 

CWR6700 
Receive Only Telereader 

List Price: $495 Sale Price: $439! 

DS3100ASR 

List Price: $2195 Sale Price: $1799! 
MSO3100 Option Only $333 
When Purchased With DS3100! (List Price: $595) 

ST6000 Deluxe Demod Keyer 
List Price: $749 Sale Price: $649! 

Save Over $750 On Complete System! 

DS2050KSR 
Compact RTTY System Complete With 
Keyboard, Demod, Loop Supply 

List Price: $649 

Sale Price: $569! Save: $80 

Optional 12” Green Screen Monitor $111 
12” High-Resolution Green Screen Monitor $169 

Auxiliary Equipment 
ST5000 Demodulator/Keyer 
ST6000 Deluxe Demodulator/Keyer (Recommended for DS3100) 

RS 2100 2” Scope w/Loop gh 

BMC 12AUl 12" Monitor: eee oe no eee em Sale eee cy aoa ee he eee S189... 

BMC 12EU 12” High-Resolution Monitor 
C-1DS3100/ST6000 Cable Kit 
C-2 CT2100/DS2050/CWR6850 Cable Kit 
OKI-DATA 82A Printer 

256 Character Buffer 
2K Character Buffer 

TEXAS TOWERS 
DIV. OF TEXAS RF DISTRIBUTORS INC. 

1108 Summit Ave., Suite 4 / Plano, Texas 75074 
Mon.-Fri: Sa aan! -5:30 p.m. Sat. 9a.m.-1 p.m. : 

gece TELEPHONE: (214) 422-7306 
ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

CIRCLE 99 ON READER SERVICE CARD 105 



datelimne... 

Washington, D.G. 

a regular feature by 

THEODORE J. COHEN, N4XX 

FE sewnere in this issue, readers will 

find an in-depth interview with the Manag- 
ing Director of the Federal Communica- 
tions Commission, Mr. Edward J. Minkel. 
In the interview, CQ explores the job of 
the Managing Director, the relationship 
of the Director to other key officials within 
the Commission, and the Director’s per- 
ceptions of the amateur service. Also 
presented are the Director’s views on 
topics such as WARC-79 ratification, am- 
ateur access to the new 10 MHz band, 
and interference from the Russian 
“‘woodpeckers.”’ 

For an inside view of a relatively un- 
known, but important, position within the 

Commission—and of the man who serves 
in this position—don’t miss this month's 
exclusive interview with Edward J. Minkel. 

RFI Complaints to Commission 
Continue to Run High 

According to Jeffrey Young, Field Op- 
erations Bureau, FCC, RFI complaints to 
the Commission in the period April-June 
1982, inclusive, totaled 17,306. This is 

down from the 21,073 complaints report- 

ed during the same period a year earlier, 
but is still high enough to cause the Com- 
mission concern. The possibility exists 
that closure of several FCC field offices 
around the country earlier this year may 
have made it more difficult for people 
with complaints to contact the Commis- 
sion directly and to acquire information 
on the Commission’s reporting proced- 
ures. However, this is only conjecture at 
this point. 

As in previous reports of this type, so- 
called television interference (TVI) ac- 
counted for 13,722 RFI cases (or 79% of 

the cases reported!). For the most part, 
TVI was related to CB operations (9516 
cases), although amateurs were appar- 
ently involved in 614 cases. 

Amateurs, in all, were cited in 901 RFI 
cases during the quarter, while CB opera- 
tions accounted for ten times as many 
complaints (10,739 reported cases). 

Finally, complaints from amateurs 
about interference caused by other ama- 
teurs totaled 255. This number indicates 
that such interference is still a serious 

8603 Conover Place, Alexandria, VA 
22308 
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CQ Interviews Edward J. Minkel, Managing Director, FCC 

problem and one which must be addres- 
sed by the amateur service. 

ARRL Pursues Abandonment 
of Amateur Frequencies 
by Cable Operators 

Pursuant to Minute 73 of the July 1982 
ARRL Board Meeting, your Washington 
Editor predicts that the ARRL will seek a 
prohibition on cable operations in fre- 
quency bands assigned to the amateur 
service. 

In Minute 73, the Board unanimously 
voted to go on record as viewing ‘‘with 
deep concern the serious and growing in- 
cidence of unresolved cases of radio fre- 
quency interference arising to and from 
cable television systems operating in 
non-compliance with Federal regulations 
...’’ The Board went on to instruct the RFI 
Task Group, together with the ARRL’s 
staff and its legal counsel ‘'.. . to press 
for development of appropriate correc- 
tive measures by CATV interests at both 
the national and local levels...” 

In response to Board Minute 73, it is 
anticipated that the League, in the matter 

of RM-4040 (Amendments of Part 76 of 
the Commission's Rules to Preclude Ca- 
ble Television [CATV] Operation on Fre- 
quencies Assigned to the Amateur Radio 
Service), will argue that current systems 
do not employ sufficient means to ensure 
system integrity. In addition, the ARRL 
will note that while the National Cable Tel- 
evision Association (NCTA) has mounted 
a strong effort to resolve unilaterally 
CATV RFI problems involving amateur 
operations, the Association cannot re- 
quire its members to take action. 

Of greatest concern to the amateur 
community are leaky cable systems op- 
erating on cable channels ‘‘E’’ (144 MHz 
amateur band) and ‘'K’’ (220 MHz ama- 
teur band). This is so because operations 
on both of these bands by amateurs rep- 
resent a substantial investment in the 
type of equipment and training needed to 
respond in times of civil emergencies. 
And unlike the CATV industry—which 
can easily move its channel ‘‘E”’ and ‘‘K”’ 
operations to 30 or more other chan- 
nels—amateurs must continue to oper- 
ate in the bands now assigned to them. 
Comments on RM-4040 were due 1 

September 1982. Reviews of these com- 
ments, and on reply comments, should 
be taking place as this is read. 

! thorized on a case-by-case basis, will be 

Nongovernment Spread-Spectrum 
Radiolocation Authorized 
in 420-435 MHz Band 

The Commission has authorized radio- 
location activities by nongovernment sta- 
tions in both coastal and inland areas of 
the 48 contiguous states and Alaska in 
the 420-435 MHz band. Stations will be 
authorized to use spread-spectrum tech- 
nology, with a minimum bandwidth of 10 
MHz and a maximum bandwidth of 15 
MHz specified. Transmitter power will be 
limited to 50 watts. 

The FCC’s action expands the authori- 
zation of nongovernment radiolocation 
operations to the interior of the U.S. so as 
to permit the use of such systems for agri- 
culture, forestry, aerial surveying, and 
other activities. (Previously, these opera- 
tions were limited to continental shore- 
line areas.) 

Licensed operations, which will be au- 

on a secondary basis. This means that 
the radiolocation operations must not 
cause interference to the priority users of 
the frequency segment used. In the 420- 
435 MHz band, government radioloca- 
tion operations and operations in the am- 
ateur service are considered ‘‘priority 
uses.” 

Stations authorized to use spread- 
spectrum radiolocation systems will be 
required to transmit a built-in manufac- 
turer’s identifier as part of their signal. In 
most cases, this identifier will be the ini- 
tials of the manufacturer. This scheme 
will allow government users, amateurs, 
and the Commission to readily identify 
spread-spectrum operations which may 
be causing harmful interference to priori- 
ty users of the 420-435 MHz band. How- 
ever, theoretical and experimental data 
acquired by the Commission suggest that 
the potential for interference is low. 

For more information on this action, 
readers are encouraged to contact Sam 
Tropea, FCC, 1919 M St. N.W., Washing- 
ton, D.C. 20554 (telephone 202-653-8167). 

U.S. Amateur Service 
Experiencing Significant Growth 

A recent study by John Johnston, 
Chief, Personal Radio Branch, Private 
Radio Bureau, FCC, indicates that the 
U.S. amateur service is in the midst of the 
biggest growth period ever experienced. 
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Hustle re 
Tribander <h~ 
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 10 

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. 

Allinall, you can’t surpass the Hustler 3-TBA for top tritband quality: Hustler 

— still the standard of performance. 

5 

eel 1.0 
28.0 28.5 29.0 29.5 30.0 

1.0 
21.0 21.1 21.2 21.3 21.4 21.5 

For more information on this 
and other fine Hustler amateur 
radio products, contact: 

‘Specifications: 

¢ Gain 8dB 

« Boom Length 14! cess 
» LongestElement —24’9” 3275 North “B” Avenue 
* Turning Radius 44'2-4/2!" - Kissimmee, Florida 32741 

¢ Wind Surface 5.7 Sq. Feet 
e Wind Survival 100MPH 

¢ Weight 40, Ibs. an AAIMATRON. company 

"+ F/BRatio - 28d - (20M) GUSILER 
* Power Rating 4KW at Antenna 2) 



Capable of communication rates to 300 baud, the 

TU-300 is designed specifically for modern high- 
speed and standard RTTY applications. The 

TU-300 operates with standard microcompu- 

ter, TTY and radio equipment and is 

TIL and RS 232-C compatible. Con- 
trollable by remote, this next gen- 

eration terminal unit with inno- 

vative modular design pro- 
vides more than six times the 

% conventional amateur data 
transmission rate using 

present radio and com- 

puter equipment. 

Featuring three fre- 
quency shifts, the 

TU-300 is the 
only 300 baud 

terminal unit 

offered in easy 

to construct kit 
or wired. 

DEALERS! Flesher Corporation is seeking qualified dealers for the US and 
international markets. For complete dealer information, call or write TODAY! 

300 baud communications rate bar graph tuning and LED function indicators 
autostart motor control with AC outlet mark-hold and selective fading compensation 
remote operation 3 shifts (17OHz standard - other shifts extra) 
crystal AFSK with downshift CW ID (optional) oscilloscope tuning outputs 

high quality commercial construction easy to tune multipole active filters 
modular design with steel case for RF shielding TTL and RS 232-C compatible 1/0's 
Indicator type push-button switches optional 20 and 6Oma optically isolated loop supply 
separate send and receive “reverse shift” controls simple kit construction - no instruments needed for alignment 

with AFSK installed 

For more information about the TU-300, contact: F 
C3 Flesher Corporation 

507 Jackson + P.O. Box 976 + Topeka. Kansas 66601 

913-234-0198 + Telex 437125 
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The growth, which began in mid 1974, 
has brought the total number of amateurs 
in this country to over 403,000. 

According to Johnston, U.S. amateurs 
numbered about 87,000 in 1950. With the 

introduction of the Novice class license 
and with growth in the number of ama- 
teurs holding Technician and General 
class licenses, the service experienced 

steady growth throughout the ’50s and 
early ‘60s, reaching a level of about 
260,000 licensees in 1963. For 10 or 12 

years thereafter, the U.S. amateur ser- 
vice remained relatively steady, reaching 
a peak of 264,374 licensees in 1971. 

Some have attributed the lack of growth 
during the ’60s to the creation of ‘‘incen- 
tive licensing.’’ Others cite the imposition 
of license fees by the FCC as the cause. 

Regardless, following a decline to 
253,357 amateurs in 1973, the service 
launched into the greatest period of 
growth ever experienced. Today, U.S. 
amateurs number 403,295! And the num- 

ber is still going up. 
Growth in the ’70s is attributed to the 

availability of 2 meter equipment and re- 
peaters, and to the ‘‘conversion’’ of 

CBers to amateurs. However, with the 
popularity of CB now on the decline, it is 
difficult to explain the continued growth 
we are experiencing. 

Whatever the reasons for the growth, 
however, it is obvious that reports of ama- 
teur radio’s impending death are greatly 
exaggerated. 

Likelihood of Additional Cuts 
in FCC Staff Considered Low 

According to statements made by the 
FCC’s Managing Director, Edward Min- 
kel, at the 28 July 1982 meeting of the 
Commissioners, the likelihood of further 
reductions in force (RIFs) in FY83 (begin- 
ning 1 October 1982) is ‘‘low.”’ While the 
Budget for FY83 which the President sub- 
mitted to Congress late last year recom- 
mended severe cuts in FCC funds, it does 
not appear that such cuts will go through. 
Rather, the Commission now anticipates 

receiving $79.6 million, about $2.5 million 

less than what it currently needs to main- 
tain its operations. Regardless, Commis- 
sion personnel believe that cost-cutting 
measures should eliminate the need for 
further RIFs. 

The situation also looks ‘‘tight’’ for 
FY84. In the Commission’s FY84 Budget, 
which went to the Office of Management 
and Budget (OMB) in September 1982, 
the Commission requested that some of 
the positions it had anticipated losing in 
FY83 be restored. If the positions are not 
lost in FY83, however, there is little likeli- 

hood that an increase in staff would be 
approved for FY84. And if no positions 
are eliminated in FY84, then staff levels 
would remain close to FY83 levels. 

A spokesman for the Commission was 
quick to note, however, that even if staff 
levels remain about the same over the 
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next two years, there is no assurance that 
the number of personnel assigned to any 
given bureau would remain unchanged. 
New programs having high priority within 
the Commission (e.g., low-power TV and 
cellular radio) may require reallocation of 
internal resources so as to meet Commis- 
sion needs. 

Initial SRI-UoSAT Effort Fails to 
Correct Satellite’s Problems 

According to a recent AMSAT Satellite 
Report, the UO-9 satellite did not respond 
to commands directed to it from the SRI 
transmitter. However, several good 
tracking runs were made with SRI’s 46 
meter (150 foot) dish, indicating that sys- 
tem ‘‘bugs”’ have been eliminated. 

The negative results in correcting the 
satellite's control problem using 70 cm 
signals are thought to be partially attribut- 
able to the fact that UoSAT’s 2 meter 
command receiver has precedence over 
the 70 cm command receiver. Readers 
will recall that both command receivers 
are being desensitized by the simultane- 
ous operation of UO-9’s 2 meter and 70 
cm transmitters. As such, the 2 meter 
control receiver is ‘‘locked up,’’ and it is 
overriding any commands received by 
the 70 cm control receiver. 

The next major effort will involve com- 
mand attempts on 2 meters. Accordingly, 
the SRI installation was, at this writing, 

being reconfigured to use on 2 meters. 

House Approves ‘‘Radio Marti’’ 
for Cuba Broadcasts 

As reported in The Washington Post, 

the House voted to build a government 

radio station in Florida to broadcast what 
Rep. Edward J. Derwinski (R-IL) called ‘‘a 
message of truth to the people of Cuba.” 

The bill to create the station, which will 

operate as ‘‘Radio Marti,’ passed de- 
spite the possibility that Cuba will retali- 
ate by jamming the broadcasts. If this oc- 
curs, it is possible that the Cuban jam- 
ming signals will interfere with commer- 
cial broadcast station operation in the 
U.S. 

The new station would be located in 
the Florida Keys, and its operation would 
be overseen by the Board for Internation- 
al Broadcasting. The Board is also re- 
sponsible for the operation of Radio Free 
Europe and Radio Liberty. 

The House rejected several amend- 
ments to the bill creating Radio Marti. 
One would have required the station to 
broadcast in the shortwave band rather 
than the a.m. band. During debate, how- 
ever, it was noted that operation in the 
shortwave band would preclude a signifi- 
cant portion of Cuba’s population from 
receiving the station’s signals. 

The Radio Marti bill has now been sent 
to the Senate. 

The CQ staff joins your Washington Ea- 
itor in extending congratulations to Dr. 
William Schneider, K2TT, who was nomi- 

nated for the position of Under Secretary 
of State for Security Assistance, Science 
and Technology, Department of State. 

Your Washington Editor extends his 
appreciation to Dr. Michael J. Marcus, 
Technical Analyist, Office of Science and 

Technology, FCC, for his contributions to 
this month’s column. 

From Cocos-Keeling to Qatar, 
the world has discovered 

The DX EDGE 
Now in use in over 50 countries 

and on major DXpeditions 

Keep up with the leaders. Use it for all bands. You get: Instant long path and 
Gray Line predictions; Instant sunrise and sunset times anywhere in the world; Easy-to- 

follow instructions. Unique double projection map lets you see both long and short 

paths between any 2 QTHs. Large size: Map, showing zones and prefixes, 12” x 434"; 12 

slides, one for each month, 6%" x 434” each. Slide rule format. Durable plastic. 
Price: $14.95 ppd. in U.S., Canada, Mexico; $16.00 in N-Y.; $18.95 in all other countries, air 

mail. U.S. funds only. Please make check or m.o. payable to The DX EDGE and mail to: 

The DX EDGE, P.O. Box 834, Madison Square Sin., New York, N.Y. 10159 
An information flyer is available free of charge. A product of Xantek, Inc. © Xantek, Inc. 1982 

Please send all reader inquiries directly. 
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NEWS OF COMMUNICATIONS AROUND THE WORLD 

November’s sky is chill and drear, . 
November’s leaf is red and sere, 
November brings DX to cheer, 
The CQ World-Wide Test is near. 

BXditter awhile most DXers realize that 
the world of DX is not solid and unchang- 
ing, but rather is a scene whose perspec- 
tive is constantly shifting. The values, the 
needs, and the DXers themselves change. 
Last week one of the locals was up the hill 
to sit and talk of the year coming to an 
end. He wanted to talk of things that per- 
haps we often think of but seldom speak. 

We had been staying indoors because 
of gray skies and a bit of early rain. There 
had been enough rain in the last couple of 
weeks to turn the hillsides from their sum- 
mer brown to a vivid green. The first 
thought was that the local was coming by 
to check on the upcoming C.W. Test, he 
being loud over the years in his judgment 
that the only good amateur was one who 
worked c.w. exclusively. His thinking was 
one thing that never changed. 

However, he had come to talk of other 
things. ‘‘Maybe | never stopped to think of 
it before,’ he said, ‘‘but it does seem that 

during this last year we lost a lot of good 
DXers—fellows who really have stood 
out over the years. And somehow | have 
to wonder if DXing will ever be the same.”’ 

We had also thought about the 
changes. We had talked with Jesse Bie- 
berman, W3KT, at Visalia in May, anda 

couple of months later he was gone. 
Though there had been a number of 
years in between, Jesse was still not rec- 
onciled to comments made about cross- 
mode contacts for the C.W. DXCC Award. 
Along about that time we also learned 
about General Kam Chotikul, HS1WR, 
who was known to just about every DXer 
who tarried in Bangkok in recent years. 
Back in the 70’s Kam hosted a SEANET 
Convention in Bangkok, and some who 
attended have never been the same. 

We had to sit for awhile and think of 
what the years have changed. It always 
happens. Then the local picked up the 
talk again. ‘‘It’s Dick Spenceley that | was 
thinking about,’’ he told us. ‘‘l remember 

him back in the early 50’s when he took 
over the CQ DX Column from Herb Beck- 
er. For along time | followed KV4AA’s ad- 
vice, and | still remember him from that 

picture with his pipe in his mouth at the 
head of the column. Back in those days it 
seemed that almost all DXers sat around 
smoking pipes. What was it? | was just 

77 Coleman Dr., San Rafael, CA 94901 
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Here are a couple of the DX types at the 
California International this spring. On the 
left, Hugh Cassidy, WA6AUD, sometimes 

remembered for the West Coast DX 
Bulletin, sometimes found inCQ. On the 
right is Albert Mueller, HB9BGN, who 

edits the DX Bulletin for the HB9 
amateurs. (Photo via HB9MX) 

getting started seriously then, anda DXer 
in those days always seemed to be eight 
feet tall.’’ 

Some time back we had gained the 
feeling that all newly minted DX types 
tend to consider those who were there 
before as giants to wonder at and their 
DXCC totals as almost unattainable. But 
times change. Even DX changes. 

It has been said elsewhere that DXers, 
perhaps as no others, tend to revere all 

who came before them and to scorn any 
who came after. But the years bring 
changes, and new giants will come to 
carry on for those who fade into memo- 
ries of the past. But we thought of Dave 
Baker, W6WX, one of our own DX giants 

of other decades, and how we still re- 
member him so vividly. A DXer, a gentle- 
man, intelligent, considerate, and one we 
always will remember. Even years after 
he was gone, we only had to mention his 
name in print to get a note from some dis- 
tant QTH from another who remembered 
“Red.’’ We mentioned this to the local. 

“What is it?’’ the local asked. ‘‘Is DX- 
ing amemory of the other days? | remem- 
ber Jim Lawson, W2PV, with his always- 

good signal. And way back when | made a 
little two-tube radio receiver from a dia- 
gram in Hugo Gernsbach’s Short Wave 
Radio book, | found W2EQS on 160. Lat- 
er, when | got a license, he was my first 

contact.’’ The local stopped, staring outa 
window at the clouds. ‘‘Tell me some- 
thing,’ he continued. ‘‘After all these 
years have amateur radio and DxXing 
turned to formless echoes and faded 
laughter?” 

We had no answer for that. The local 
spoke of the days of DX giants, but we 
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also knew that there are giants with us to- 
day, and though we may miss and regret 
those who are no longer with us, there 
are still those of mighty accomplish- 
ments whose calls and names will long be 
noted and remembered. We remember 
when once in a contest an operator at a 
club station in downtown Moscow came 
back to us by name. Work DX long 
enough and you will have memories. 
Know DxXers and you will know the best. 
Every man sees his own kind of beauty; 
every DXer knows his own giants. 

“It has been a long year,’’ we agreed 
with the local, ‘‘and a year marked by the 
loss of many prominent ones we knew in 
other years. But let us look not with an old 
man’s jealousy, but with some pride that 
we knew some of the best DXers to come 
down the pike. And there are others 
about us and more to come.”’ 

We got agreement on that and soon 
turned to talk of the coming CQ Dx Test. 
Finally he rose to go. In a final comment 
he said: ‘‘Years ago | was told that you 
live as long as someone remembers you, 
and that you are dead when you are for- 
gotten. | think that is right, and we will 
long be remembering KV4AA, WS3KT, 
W2PV, and W2EQS. A long time!”’ 

“And W6WX,” we added, ‘‘and 
HS1WR and W8HMI. And always a lot 
more, but DXing goes on. It always has.”’ 

Phone Band Expansion 

There has been some attention direct- 
ed at the expansion of the U.S. phone 
sub-bands for some time. At the July 
meeting of the ARRL Board, recommen- 
dations were made on phone allocation 
changes in the 10-80 meter bands. 

Currently, the matter is being studied 
at the FCC level in a docket. The recom- 
mended changes coming from the ARRL 
Board meeting are as follows, these be- 
ing proposals for changes in the current 
U.S. phone sub-bands. 

80 meters 
3750 to 3775 kHz Extra Class only 
3775 to 3850 kHz Extra and Advanced Class 
3850 to 4000 kHz Extra, Advanced, and Gen- 

eral Class 

40 meters 
No changes proposed by ARRL 

20 meters 
14150 to 14175 kHz Extra Class only 
14175 to 14225 kHz Extra, Advanced Class 
14225 to 14350 kHz Extra, Advanced, and 

General Class 

15 meters 

21200 to 21225 kHz Extra Classs only 
21225 to 21300 kHz Extra, Advanced Class 
.21300 to 21450 kHz Extra, Advanced, and 

General Class 
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The WPX Program 

Mixed 
OA Foseeie eae WA6CQW CIES Re rete G3ZRH 
99 ren a stats DL2VK/ST3 O98 ie sassy, Snierens DF6AT 
996 Meena DLOIB 

S.S.B. 
USO Bur Gai ae EA3BOX DONT Qtek eset sce YBOACL 
IS16 Se Sa ee KA8JHD LOM Brtptetas tt mdi WA4VSL 

C. W. 
CANS siesta OZ6KS 2161 ins eres VP2VFI 
AGO einek sav cas G3YMC G2 ian Cie tate YU3TVQ 

WPNX 
NOs te ea ate KA6HTC. Pi Racecar oa KA1HJK 

Endorsements 
Mixed: 450 VE2PD, DLOIB, G3ZRH. 500 DLOIB, G3ZRH. 

550 DLOIB, G3ZRH. 600 DK6FT, DLOIB, G3ZRH, 
K8HF. 650 G3ZRH. 700 G3ZRH. 750 G2ZRH. 850 
Wennee: 900 WB4RUA. 1600 N6AF. 2050 

S.S.B.: 350 EA3BOX, YBQ@ACL. 400 G3UKH, G4GED, 
_.VE2PD, YBOACL. 450 VE2PD, YBOACL. 500 

YBOACL. 650 VK6YL. 700 VK6YL. 750 XE1XF, 
W3GXK. 950 W7KOI. 1000 W7KOI. 1250 K9BG. 

CW.: 350 WB4FKM, DL-G27/1830850, G3YMC, 
K2BLA, YU3TVQ. 400 YU3TVQ, DL-G27/1830850. 
450 DL-G27/1830850, SMSDAC, YU3TVQ. 500 
VY3TVQ. 550 YU3TVQ. 600 WA3GNW, YU3TVQ. 
750 O6ICD, W8ILC. 800 W8ILC. 850 UB5WK, 
WBILC. 900 SM6AYM, WB8ILC. 950 W8ILC. 1000 
WBILC. 1050 SM5CMP. 1100 SMSCMP. 1150 
SM5CMP. 1200 SMSCMP. 1650 WA2HZR. 

10 meters: VE2PD, G3ZRH, W8ILC. 
15 meters: G3ZRH, K8HF, W8ILC. 
20 meters: WBILC. 
40 meters: G3ZRH, WBILC. 
80 meters: G3ZRH, WSILC. 

160 meters: K8HF, G3YMC, G3ZRH. 

Asia: XE1XF, G3ZRH, W8ILC.  - 
Africa: VK6YL, W4ZYQ, W8ILC. 
Europe: SM5DAC, WA2CNF, G3ZRH, WSILC. 
No. America: | VE2PD, VP2VFI, W8ILC. 
So. America: WS8ILC. 
Oceania: VK6YL, W8ILC. 

Award of Excellence: W8ILC 

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 
WPxX Awards, P.O. Box 1351, Torrance, CA 90505-0351 U.S.A. 

10 meters 
28300 to 29700 kHz Extra, Advanced, and 

General Class 

All of these are matters already being 
directed to the FCC’s attention. FCC 
Docket 82-83 is directed towards the ex- 
pansion of the h.f. phone sub-bands. The 
last significant changes in the phone sub- 
bands came over a decade ago when 
there was some expansion due to the 
adoption of the ‘‘Incentive Licensing’’ 
proposal. Over the years, back almost a 
half-century when U.S. sub-bands were 
established in an effort to bring some or- 
der to the modes used in various parts of 
the amateur frequencies, the trend has 
been for the U.S. to open up the phone 
portions of the bands. Some feel that this 
trend is likely to continue in Docket 82-83. 

Heard Island 

With Christmas and the New Year 
starting to loom closer and closer, the 
long-patient and Deserving DXer is look- 
ing beyond these holidays to the expect- 
ed Great Days of Heard Island. It should 
not be long. 

Heard Island is located at 53°10’S and 
73°23'E. All things being relative, Am- 
sterdam is located at 52°22’N and Berlin 
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at 52°30'N. Here in the States, Juneau 
and Fairbanks are closer to the pole than 
Heard, Juneau being more than 58°N 
and Fairbanks over 64°N. But as Heard 
Island hardly qualifies as an outpost for 
Club Mediterranean, one has to look at 
other factors for the weather. 

Cape Agulas at the tip of Africa is 34°S; 
Cape Horn at the tip of South America is 
56 °S. Thus, the winds in the Great South- 
ern Ocean have little to slow them as they 
roar out of the west and into the east—no 
land mass to slow or warm them. The 
northerly limit of drift ice out of Antarctica 
is about 35 °S in the Heard area. It is hard- 
ly a hospitable area. 

The Heard expedition will depart Free- 
mantle in western Australia in early Janu- 
ary. Stops will be made at Amsterdam 
and St. Paul Island heading west, then 

southerly for a stop at Kerguelen Island, 
200 miles from Heard. 

The first amateur operation from Heard 
Island came in 1947 when Alan Campbell- 
Drury signed VK3ACD/Heard. Still active 
as VK3CD, Alan was on Heard for 15 
months with the Australian Antarctic Re- 
search Expedition. Working c.w., he put 
out 4 watts. Rather than filling the de- 
mand for Heard Island, it stimulated the 
demand for what has been a consistently 
rare DXCC counter. 

While the Northern California DX 
Foundation and the International DX 
Foundation have both pledged assis- 
tance, the costs of the effort are far from 
covered, and the VK6 DX Chasers Club is 

anxiously looking for some voluntary as- 
sistance from DXers who want to see a 
successful effort. Three DX operators 
are in the crew aimed at Heard Island, 

and the six-week stay should clean up 
much, if not all, of the demand for this 
one. Gordon Nichols, VK6XI, is the Radio 
Component Liaison for the effort, and 
communications can be directed to him 
at VK6 DX Chasers, 6 Briar Place, Fern- 

dale 6155, West Australia. As the date for 
departure nears, their knuckles get a bit 
whiter each day as they work on their fi- 
nancing problems. 

Licenses have been issued for the ex- 
pedition. WK@HI and VK@CW are already 
on hand, with a third callsign expected. 
There should be little doubt as to what 
callsign will be heard on A1. The Wireless 
Institute of Australia (WIA) is acting as the 
trustee for all monies received. 

Like Christmas, Heard Island is com- 
ing. And as a majority of the Deserving 
DXers already know, if you wait long 
enough almost everything you want or 
need will come by. The only trouble with 
that thinking is that sometimes it is an un- 
ending wait. But Heard is near! Listen 
from the housetops in the dawn! 

World Communication Year 1983 

As every right-thinking DXer knows, a 
year ago the United Nations General As- 
sembly adopted a resolution proclaiming 
1983 ‘‘World Communications Year— 

look here 
1-713-658-0268 | 
ICOM !C740 

1C701 (New) 

IC490A 

IC3AT/IC4AT 269.00 ea. 

YAESU FT230R 299.00 

FT1 2395.00 

FT208R/FT708R 

FRG7700 
DRAKE TR5 

1450.00 

1400.00 

1095.00 

TR7730/TTM 
Tote ‘n Talk Cordless 

Base/Telephone 

NEW Signal/One Milspec Soon 

Permitron Wireless Burglar Alarm 

3 Remotes 

W6TOG Kits 

Demo TS530S 

Alpha 78AF 

(Hi Serial No.)........ 2795.00 

Kantronics Interface 

Minireader 

Santec HT1200 

+ Batt/cord 

Belden 99258, RG8X ... 

8214, RG8 foam 

8267, RG213 

8448, Rotor 

9405, HD Rotor 

AEA MBARO 

19¢/ ft. 

36C/ ft. 
43C/ft. 

27C/ ft. 
45¢C/ft. 

Butternut HF6V 

Saxton 450 OHM 

Openwire Line 20C/ ft. 
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MASTERCARD VISA 
All prices fob Houston except where indicated. Prices 

subject to change without notice, all items guaranteed. 
Some items subject prior sale. Texas residents add 6% 
tax. Please add sufficient postage, balance collect. 

MAISON 
Electronics Supply 

~ 1508 McKinney. 
-Houston, Texas 77010 
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The WAZ Program 

10 Meter Phone 

Sep OE2SXL 213: erase oe WEEDP. 
Che oe Aen Cac ee YBOWR 

15 Meter Phone 

N4PN TAO) EG orton: . JA1DCO 
WAR areas < aenee JA4GDN 

20 Meter Phone 

.. YSIGMV AIS), aes Ste VESKIK 
a feet eee Pa erg W8KBZ 

10 Meter C.W. 

SOKA hE teeunes JH8IVO AOS asta ett sa 

Liha coat GM3YTS 095 ae nas deme ee N6AW 
Th. Ogee oa at eee WAOTKJ LOLS M2 hago opm gai N8Ill 

20 Meter C.W. 

HOS. cateone Aone oe K9PQG 

S.S.B. 

SARE eer tent 2k AF2L S420 kor es ct PY1DUB 
SATS ee we JA7JT O42 1 os arr cn. JA7BWT 
SAN AG oF Pie Pers 2 W4XC bel: Vr ee ee DL8PY 
BAN Gee oso, WB2MMB BAO Se itt CEQAE 
BANG seers 2 aps WB6QPG Ly ye a OKiNL 
BATE. tian. tse DK5AD 

All Phone 

teh keith Mae W5ERY 

Applications and reprints of the latest rules may be obtained 
by sending a self addressed stamped envelope (37 cents) size 
4% X 9¥ to the WAZ Manager, Leo Haijsman, W4KA, 1044 
S.E. 43 Street, Cape Coral, Florida 33904. Applicants forward- 
ing QSL cards either direct to the WAZ manager or toa check 
point should include sufficient postage for safe return of their 
QSL cards. The processing fee for allC.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. 

Development of Communications Infra- 
structures.’’ The Potomac Valley Radio 
Club is moving to make sure no kilocycle 
is left untuned in the amateur bands dur- 
ing this WCY-1983, and they have an- 
nounced an ‘‘amateur radio operating 
activity’’ (contest) during the 24-hour per- 
iod starting at 0001 UTC Saturday, Janu- 
ary 15, 1983. 

All licensed radio amateurs worldwide 
are eligible to participate. Amateur bands 
from 1.8 MHz to 276 GHz can be used, 
but the new bands at 10, 18, and 24 MHz 

are excluded. There will be single and 
multi-op categories. Both categories are 
mixed-mode, but only stations using one 
transmitter will be eligible for an award. 

Scoring will require knowledge of the 
three ITU Regions as well as the 75 ITU 
Zones for Broadcasting. The first is easy 
to learn; the latter is a bit difficult. As the 
exchange is a combination of the Zone 
and Region (W1AAA would be 208 in an 
exchange), having the full table of 
Zone/Region by callsign prefix will be an 
invaluable aid. You can get this easily. All 
you dois sendans.a.s.e. ors.a.e. and IRC 
to Potomac Valley Radio Club, PB 337, 
Crownsville, Maryland 21032, and ask for 
their Amateur Radio Activity Package, 

Dept. WCY-83. As this is looking like a 
worldwide 24-hour DX effort, get all the 
rules and information sheets early. 

Slide Shows 

As there is sometimes a feeling that a 
true-blue DXer lives for little else than DX 
and Dxing, the International DX Founda- 

tion has something that may help feed the 
inner man found deép within any of the 
Deserving—slide shows of past DXpedi- 
tions! They have available 1978, Camp- 

bell Island, ZL4LR/A; 1980, Sabah/East 
Malaysia, 9M6MU; 1980, Brunei, VS500/ 

VS5GM/VS5KV; and 1981, Desecheo, 
KP2A/D. 

Drop them. a line if you would like to 
know more about any of these. Specify 
the date needed plus a couple of alter- 
nates. Send your query to IDXF, Box 117, 
Manahawkin, New Jersey 08050. There 
willbe more shows available in the future, 

so it may be timely to get into their circuit. 

VP2-Montserrat 
One of the joys of being a DXer ina DX 

spot is to have a chance to talk with visit- 
ing DX types. Even more exhilarating is to 
visit the local post office and note how the 
incoming QSLs. have accumulated for 
past operations but are seldom, if ever, 
picked up. Alex Kasevich, VP2MM, wor- 
ries about this condition, more so be- 
cause Montserrat does not have a QSL 
Bureau. The Montserrat Radio Club 
would like to make arrangements to have 
the cards forwarded. One problem is, 

however, that in most instances it is not 

known where the cards can be sent, nor 

is there postage available to handle the 
forwarding. Currently there are cards on 
hand for: 

VP2MH VP2MCK VP2MFM 
VP2MAI VP2MDB MP2MGT 
VP2MAJ VP2MEV VP2MSW 
VP2MCL VP2MP VP2MNQ 
VP2MDK VP2MAY VP2MFW 
VP2ML VP2MBU VP2MGS 
VP2MAK VP2MDG VP2MSG 
VP2MBA VP2MFC VP2MMP 
VP2MCW VP2MFL VP2MFZ 
VP2MDS VP2MGQ VP2MJW 
VP2MS VP2MKV VP2MPV 
VP2MAP VP2MPB VP2MMR 

Drop a line to the Montserrat Radio Soci- 
ety, POB 448, Plymouth, Montserrat, West 
Indies (Leeward), and if your call is listed 
above for a past VP2M operation, they 
will advise how much it will cost for post- 
age to clear their decks. Also, any advice 
on how you want them shipped and how 
postage will be remitted will be appreci- 
ated. 

Looking over the above list might also 
explain to some why they have not receiv- 
ed a sought-after VP2M QSL. There is al- 
ways an answer to every question. The 
problem usually is how to get it together. 

Some Club Notes 

Some have expressed the opinion 
from time to time that things are not like 
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The total amateur population on Mellish 
Reef in May 1982. From the left: Franz 
Langer, DJ9ZB; EA8AK; D. Mead, VK2BJL; 
VK3DHJ; and KB7NW. Should you be 
curious, the rest of Mellish looks just like 

this but without the tent and tourists. 

they used to be. Sometimes they even 
say that they are better in the local DX 
Club. And what makes the change for the 
better? Club officers—those who give 
time and effort and worry to making 
things go. Often unrecognized and un- 
noted, we note a few here. 

In deepest Ohio there is anew DX club 
at Canton. The Stark DX Club came into 
existence when all the DXers got to talk- 
ing about how nice it would be if the local 
DxXers got together and found out what 
each knows and needs. So they organiz- 
ed. Bob Fain, KC8PX, is the President; 
John Schaffner, KB8LH, the Vice-Presi- 
dent; Howard Koelble, N8BKB, the Se- 
cretary; Richard Princehorn, N8BBB, the 
Treasurer; and Thomas _ Stratton, 
WD8PCG, the Public Relations and Mem- 
bership Director. Doing things right,they 
are even publishing a monthly bulletin. 
Any needy DXer in the Canton area can 
get more information by dropping aline to 
Tom Stratton, 3865 Westview NW, Can- 
ton, Ohio 44709. 

In El-land the Irish Society celebrated 
their Silver Jubilee Year with a large gath- 
ering at the Burlington Hotel in Dublin. 
Tom O’Connor, EI9U, is the current socie- 
ty President; Paul Martin, El2CA, the 
Vice-President; Sean Nolan, EU7CD, the 
Secretary; and Sean Cooney, E1355, the 
Treasurer. The site of Marconi’s transmit- 
ter at Clifden in Connemara was where 
El1MFT was on the air. MFT was the call- 
sign of the original transmitter. 

San Hutson, K5YY 

In his recent trip to St. Lucia and St. 
Vincent, San rolled up over 7K QSOs, his 
logs now showing 73,000 DX QSOs since 
he started looking at the far horizons 
back in 1969. During this trip 20 meters 
was given only small attention, c.w. being 
the mode used 55% of the time at the 
stops at J6 and J8. Actually, it was used 
68% of the time at St. Vincents, as there 
was a much bigger need for that mode 
from that spot. During the trip San work- 
ed 146 DXCC countries, this being his 
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5 Band WAZ 
Standings as of August 1, 1982 

All 200 zones worked: 

. ON4UN, John Devoldere (Belgium) 
K4MQG, Gary Dixon (U.S.A.) 

. SM4CAN, Kent Svensson (Sweden) 

AA6AA, 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. WOSD, Edward Gray (U.S.A.) 
13. KOZZ, 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. 12ZGC, Gianni Zillio (Italy) 
23. 4Z4DX, Dov Gavish (Israel) 
24. N4KE, Ron Blake (U.S.A.) 
25. K5UR, Rick Roderick (U.S.A.) 
26. K9Ad, Michael McGirr (U.S.A.) 
27. SM3EVR, Tord E. Julander (Sweden) 

28. LASYJ, Bjorn Hugo Ark (Norway) 
29. DL3RK, Walter Geyrhalter (W. Germany) 
30. N4W4J, 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. OH8YI, Ossi Lehvas (Finland) 
41. I4RYC, Relli Claudio (Italy) 
42. ZL1BIL, Mike Edwards (New Zealand) 

OBNAARWNS 

The top contenders for 5 Band WAZ: 

1. JASEMU, 199 6. TGONX, 198 
2. FSVU, 199 7. EA8QL, 197 

3. CTIFL, 198 8. K1MEN, 197 

4. N4RR, 198 9. K7UR, 196 

5. DL38RX, 198 

169 Stations have attained the 150 zone level 

ninth DXpedition to various places, in- 
cluding some very rare ones in Africa. 
K5YY is back on the DXAC again for a 
third term. 

CQ WW C.W. Test 
Perhaps this issue will show about the 

time of the WW S.S.B. Test, but keep in 

mind that the C.W. go-round is looming 

close, and November 27-28th, the last 

week in November, is almost at sighting 

distance. 
To send you out somewhat prepared, 

we have some of the planned efforts you 

can listen for. Keep in mind that those list- 
edare traveling far from the familiar skies 
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so they can work a few thousand or so of 
the Deserving. Some figure on working 
that many in an hour. Mark your calendar 
and be prepared to help those who have 
gone to so much trouble. 

The DXpedition to Monaco (3A) for the 
CQ WW DX Contest (C.W.) in November 
has been cancelled because the only ho- 
tel in Monte Carlo tolerating amateur ra- 
dio activity (including big antennas on 
their roof and r.f.i. problems) has holidays 
at that time. In addition, the DXpedition to 
the Isle of Man (GD), including participa- 
tion in the CW WW DX Contest S.S.B. will 
be made as announced. (Information via 
Stefan, DF7FH.) 

Curacao. A full-bore magnum effort is 
being aimed at this spot in the Netherland 
Antilles, this group saying that they will 
set a new contest score in the multi-multi 
category. The callsign will be P42E, and 
they may show early—possibly as early 
as the weekend before the coritest. They 
are going loaded for QSOs. 

They will work 10 through 160. Beams 
will be up for 40/20/15/10 meters. One 
might even find multi-operation going on 
several bands at the same time. The goal 
of the group is to work every DXer on 
every band, and they will have a good 
handful of experienced operators, possi- 
bly as many as 14. 

Those in on the operation will be John 
Kanode, N4MM, Wally Eckles, W8LRL, 

Jeff Hartley, N8II, Jack Reicherts, N4RV, 

Mike Colesante, KC8C, John Laney, 

K4BAI, Bob Cox, K3EST, Ronald Bailey, 
AA4S, Joe Krone, WA2SPL, and Dave 
Hodger, AA6RX. That list only has ten 
calls and more are possible. While a good 
number of the group are out of the Poto- 
mac Valley Radio Club, there are obvious- 
ly some top DXers from other areas. QSLs 
go to WA2SPL. 

Western Samoa. A group from the cen- 
tral coastal area of California will be in 
5W1-land for the C.W.Test, arriving a 
week or so ahead to work both s.s.b. and 
c.w., but sticking to the c.w. only when 
the big C.W. Test bursts upon us. 

Included in the crew are Jessie Billon, 
WA6OET, Larry Miller, W7CB, Peter Bil- 

lon, K6JG, and Jim Robb, W6OUL. They 

not only expect to be active a week be- 
fore the test, but also about a week after- 
ward. They are planning for 10 through 
160 operation and are going loaded with 
quads, beams, and similar essentials. 
Callsigns will be SW1EE, SWIEF, 
5W1EG, and 5W1GH. These were the 
calls used in the early planning, but the 
group is seeking special 5W7 calls for the 
contest. QSLs for any of the group will be 
handled by Jim Robb, W6OUL, 501 North 
Poppy, Lompoc, Calif. 93436. S.a.s.e. or 
s.a.e./IRC is needed. If you are looking for 
them outside the contest period, check 
the YL s.s.b. frequencies. 

St. Kitts. Mike, KCOFW, and possibly 
one other operator, will be on St. Kitts for 
the CW WW C.W. Test. They will be on the 
air before the contest working both s.s.b. 

oF 

808 N. Main © Evansville, IN 47711 

AEA 
MBA-RO Reader 
MBA-RC Rev/Code Conv. Xmt 

$269.00 

MM-2 MorseMatic Ultimate Keyer 
CK-2 Contest Memory Keyer 
KT-2 Keyer/Trainer 
lsopole 144/220 MHz 
ALLIANCE 
HD73 (10.7 sq. ft.) Rotator 
U-100 Small Rotator 
ASTRON 
RS7A 5-7 Amp Power Supply 
RS12A 9-12 Amp 
RS20A 16-20 Amp 
RS20M 16-20 Amp w/meter 
RS35A 25-35 Amp 
RS35M 25-35 Amp w/meter 
AZDEN PCS 4000/300 
Most accessories in stock 
B&W Folded Dipole 80-10 meter 
BASH 
Study Guides/Tapes 
BENCHER 
BY-1 Paddle 
BY-2 Chrome Paddle 
BUTTERNUT HF6V 
CALLBOOK US/DX 
CUSHCRAFT 
A3Tribander3 EL 
A4Tribander4 EL 
214B 14EL2 Mtr Boomer 
32-19 Super Boomer 
ARX-2B Ringo Ranger Il 
DAIWA 
CN 520 1.8-60 MHz Small Mtr. 
CN 620B 1.8-150 MHz Mtr 
DRAKE 
TR7A Xevr $1439.00 
R7A Receiver 1399.00 
TR5 Xevr 695.00 
ENCOMM (SANTEC) 
ST-144/uP $285.00 
ST-440/uP call 
HAL 
CT2100 Terminal oor 00 
RS2100 Scope 
CWR 685A TeleReader 
HY-GAIN 
TH7DX7 EL Tribander 
TH3 MK3S 3 EL Tribander 
V22Mtr Vertical “Excellent” 
HAM IV Rotator 15 sq. ft. 
Tailtwister Rotator 20 sq. ft. 
Crank-up Towers 
ICOM 
720A Magnificent Xcvr! 
740 Xevr Wow! 
730 Excellent Rig! Low Price 
251A 2 Mtr All Mode 
290H 2 Mtr All Mode 
25A 2 Mtr Very Small Mobile 
2 ATI3 AT/4 AT HT’s 
IC R70 Fantastic Receiver! 
KLM 
KT34A 4 EL Tribander $309.00 
KT34XA 6 EL Tribander “Beautiful Ant.” 465.00 
KANTRONICS 
Interface 
Mini-Terminal Rev/Code Conv. Xmt 
Mini-Reader Pkg. 225.00 
LARSEN 
NLA 150MM 2 Mtr Mag. $39.00 
2 meter 2-20, 4-40 MHz call 
MFJ 
496 Keyboard $289.00 
941C Tuner Zl 
VHF Converter for 2 Mtr HT’s 

RAGE 

$ 
$19.95/18.95 

$179.00 

$165.00 
249.00 

$155.00 
239.00 
205.00 

ROHN Towers call 
SHURE 
444D Very Nice Mic! $50.00 
TEN-TEC 
Corsair new Xcvr call 
525 Argosy call 
TOKY HY. POWER 
HL32V 25W Amp $79.00 
HL82V 80W Amp 149.00 
HL160V 160W Amp 285.00 
VOCOM Amplifiers/Ants. call 

This is a partial listing. Please call for acces- 
sories and other products not listed. Prices & 
availability subject to change. 

4G 812-422-0231 
MON-FRI 9AM-6PM © SAT SAM-3PM 

Send SASE for our new & used equipment list. 
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GLB 
HIGH PERFORMANCE 

PRESELECTORS 

MODEL P50 to P500 

50 - 500 MHz 
Ultimate rejection over 80 dB 
Five large helical resonators 
Low noise 
High overload resistance 
Typical rejection figures: 

+600 kHz at 144 MHz: —30 dB 
+1.6 MHz at 220 MHz: —40 dB 
+5 MHz at 450 MHz: — 45 dB 

¢ The solution to interference, intermod and 
desens problems on repeaters 

© 12V DC operation 
¢ Dimensions only 1.6 x 2.6 x 4.75 exclud- 

ing connectors 
¢ Custom tuned to your frequency 
¢ Low cost — only $69.95 
© Allow $2.00 for shipping and handling 
We have a complete line of transmitter and receiv- 
er strips and synthesizers for Amateur and com- 
mercial use. Write or call for our free catalog. 

We welcome MasterCard or VISA 

GLB ELECTRONICS 
1952 Clinton St., Buffalo, N. Y. 14206 

1-(716) 824-7936, 9 to 4 
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The modern multi-band mobile antenna 
—switch to 10, 15, 20 or 40 meters 
without stopping to change resonators. 
Features of the Spider™ Antenna 
© The Spider™ Antenna is less than six feet high 
and the longest resonator Projects out from the 
mast 24 inches. This gives a slim pro- 
file, low height and light weight, offer- 
ing little wind resistance and \ 
eliminating the need for a 
spring mount. 

® Each resonator is tuned to 
the desired portion of the band by 
a tuning sleeve which slides over the 
outside of the resonator. 
© SWR is approximaterly 1:1 at the 
selected resonant frequency. 
® Base impedance approximately 50 
ohms, requiring no matching network. 
® Ideal for use on vans, campers, 
motor homes, travel trailers; ‘also 
in mobile home parks, apart- 
ment houses and condominiums. 

® Spider™ Antennas are not made 
on a production line; they are virtually 
custom built. 

The Spider™ Maritimer™ is the ultimate 
antenna for marine use. Constructed of non- 
magnetic stainless steel and nickel-chrome plated 
bronze, and using the regular Spider™ resonators 
and tuning sleeves. 
The Spider™ Adapter converts any mono- 
band antenna with a half inch mast into a modern 
four-band antenna at a modest price. 
For further information, Prices write or call 

MULTI- BAND ANTENNAS 
7131 OWENSMOUTH AVENUE, SUITE: 263C 

Patent 
Pending 

CANOGA PARK, CALIF. 91303 

TELEPHONE: (213) 341-5460 
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CQ DX Honor Roll 
The CQ DX Honor Roll recognizes those DXers who have submitted proof of con- 
firmation with 275 or more ACTIVE countries for the mode indicated. The ARRL 
DXCC Countries List is used as the country standard. Honor Roll listing is auto- 
matic when submitting application or endorsement for 275 or more countries. To 
remain on the CQ DX Honor Roll, annual updates are required. Honor Roll up- 
dates may be made at any time, in any number. Updates indicating ‘‘no change”’ 
will be accepted to meet the annual requirement. All updates must be accompani- 
ed by an SASE for confirmation. The fee for endorsements involving the issuance 
of a sticker is $1.00. The basic award fee is now $4 for CQ subscribers and $10.00 
for non-subscribers. Please attach your latest CQ mailing label to qualify for the 
$4.00 rate. 

K9QVB....... 298 N5DX........ 280 
WA8DXA ..... 294 W4BV........ 80 
W6SN........ 291 WB4RUA 279 
JAIGTF ...... 285 KASESircties 78 
SROs. ane 285 SM6CST...... 277 

WOIZ.... 285 W1iWLW...... 276 
SM3EVR. 284 ISOBOR erent 276 

and c.w., and will hang around until the 
following weekend for the ARRL 160 me- 
ter Test. 

Port Cartier, Quebec, Canada. VE2HQ 
will be operating in both the S.S.B and 
C.W. sections of the CQ WW DX Contest, 
multi-operator, single transmitter, porta- 

ble from Zone 2. Operators are VE2FU, 
VE2EZU, and VE2HQ, and the call used 
will be VE2HQ. QSL’s should go to 
VE2EZU via the Call Book address. 

Some Odd Notes 

Word from ex-7Q7RM is that there has 
been but one station in Malawi since 
1976 when almost all amateur gear was 
impounded except for 7Q7LW, who hap- 
pens to be a policeman. The prohibition 
on amateur radio is supposed to have 
been a “‘temporary’’ measure, but it has 
lasted close to seven years. Any 7Q7-type 
leaving the country can retrieve his gear; 
others cannot. 

Dick Wurster, S79ARB, was stateside 
in mid-summer, but should be back in 

Mahe now. He indicated that he plans to 
be active regularly. If you heard EY6F in 
the recent CQ WW S.S.B. Test, it was 
Georgia with a crew from UK5MAF mak- 
ing the trip for the Test. 

The DX Advisory Committee has been 
changed from catch-as-catch can to an 
ARRL Division format. Your local DXAC 
rep might be 

Atlantic, K3KA 
Canada, VE3QA 
Central, NIMM 
Pacific, K6SSJ 
Dakota, WOSFU 
Great Lakes, K8DB 
Hudson, W2QM 
Midwest, WOSR 

New England, W1DA 
Northwestern, K7LAY 

Roanoke, W4FRU 
Rocky Mtn, NORR 

Southeastern, N4VQ 
Southwestern, N6RJ 
West Gulf, K5DB 
Delta, KSYY 

Among the more encouraging items is 
the report that Don Riebhoff, K7ZZ, is sta- 
tioned at the U.S. Embassy in Baghdad. 
In other years Don was a signal out of 
SEASIA, was in on the Spratly effort way 
back then, and was signing XV5/XU1 and 
a few other calls in those years. Back 
then, for awhile, it was easy to work Viet- 
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nam and Cambodia, but it didn’t last. Per- 
haps he might be able to figure a way to 
make YI available in a contest, or some- 
thing similar. 

5B WAZ No. 39 
Well known to California DXers is 

Klaus Heintzenberg, DJ6RX. Klaus was a 
member of the Northern California DX 
Club while with IBM in the San Jose area. 

Winner of 5B WAZ #39, Klaus is now 
with IBM as an engineer there in Ger- 
many. He was first licensed in 1960. His 
German license is the counterpart of the 
U.S. Extra Class license. Forty-one years 
old, he is married with one son. 

Other major awards gained along the 
way are DXCC #332 for mixed modes, 5B 
DXCC #175, and 5B WAS #672. There are 
also a good handful, perhaps a bit more, 
of other awards. 

Klaus mostly uses c.w., but he is not re- 
luctant to go s.s.b. when a new country 
might be gained in that mode. He uses a 
Drake R4C with Sherwood modifications 
and filters, and Drake T4XC plus either an 

SB-200 or a 2K4. All of this on the W3RJ 
QSK system was in CQ in July 1976 and 
March 1980. 

For v.h.f. Klaus uses an FT221R with a 
homemade 4CX250 amplifier. For u.h.f. it 
is the FT780R. From DL-land, Klaus says 
it is easiest to make the QSO’s for 5B 
DXCC, next for 5B WAZ, while 5B WAS is 
hardest of all. Getting the QSL in hand is 
another story. The least difficult is getting 
cards for 5B WAS. A little harder are the 
cards for 5B DXCC, while it can be a long 
wait for cards for 5B WAZ. The last two 
cards needed came via Y22JD, and he 
helped get confirmations for Zone 23 on 
80 and Zone 19 on 15. These were for 
QSO’s made two years before. 

Klaus is a member of the Bad Kreuz- 
nach Radio Club, the Northern California 
DX Club, and the FOC. He is a life mem- 
ber of the ARRL. The local club has about 
45 members, and Klaus also belongs to 
the DARC. About 95% of his 5B WAZ was 
worked on c.w. 

Antennas include a 16-element Yagi 
on 7 meters, a 19-element Yagi plus a 
10-element circular Yagi on 2 meters, a 
3-element Yagi on 10, 3 elements on 15, 4 
elements on 20, an 18HT-with extra 10 
MHz radiator on 30, the 18HT on inverted 
Vees on 40 and 80, and the 18HT on 160. 

5B WAZ No. 41 
For those who have grown tired think- 

ing of things that should have been done 
but were never gotten around to, here is 

Claudio Relli, I4RYC. First licensed in 
1976, he already holds 5B DXCC, recent- 
ly has gained 5B WAZ #41, and thinks he 
will be after 5B WAS next. 

A resident of Bologna, Claudio is 24 
years old, an electrician, unmarried, and 
only operates s.s.b. 

Gear includes a Drake R4B and T4XB 
with a Henry 2KD5 amplifier. Antennas 

Say You SawltInCQ 

DX’ERS—GIVE YOUR VERTICAL 
A GROUND PLANE ONE! 

EVERYONE KNOWS THAT GROUND RADIALS WILL IM- 
PROVE THE PERFORMANCE OF YOUR VERTICAL ANTENNA 

. BUT WHAT A MESS THEY CAN BE! 

OUR “GP-1" ELIMINATES THE MESS BY PROVIDING A CON. $24 95 
VENIENT BUSS AT THE BASE OF YOUR VERTICAL. LETTING " 
YOU INSTALL RADIALS IN STYLE! 

POST PAID 
“CAST “ALUMALOY" CONSTRUCTION—%" THICK (BUILT USA 

LIKE A TANK) 
*EASILY MOUNTS ON MASTS UP TO 2” IN DIAMETER. 
“TWENTY FOUR LARGE BOLTS EASILY HANDLES ELABORATE 
SYSTEMS. 

*LARGE 10° BASE ALSO NESTS INSIDE POPULAR TOWER 
SECTIONS. 

*OPENING PROVIDED FOR FEEDLINE ROUTING. 
*THE GP-1 IS ALSO IDEAL FOR ROOF MOUNT INSTALLATIONS. 

LANCE JOHNSON ENGINEERING 
P.O. BOX 7363-158 

KANSAS CITY MO 64116 
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ANTECK, INC. 
STAINLESS STEEL WHIP—FIBERGLASS LOADING COIL 

— PATENT APPLIED. NO COILS TO CHANGE. 
— LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE) 

TUNE 3.2 TO 30 MHz FROM THE OPERATORS POSITION 
— FAST AND SLOW SCAN RATES 

The Model MT-1RT mobile antenna tunes 3.2 to 30 MHz inclusive. 750 watts CW, 1500 watts PEP for hams, military, 
MARS, CAP, and commercial service. Center loaded for high efficiency. Enables tuning to exact resonance to 
wanted frequency. Allows full output from solid state finals. No worry about reduced output from shut down cir- 
cuits. Output is unaffected by moisture and the elements. Tuned by a control box at the operator's position. Mast 
section contains a double action hydraulic cylinder driven by two miniature hydraulic pumps and 12 volt DC 
motors for positive control. No creeping during operation or mobile motion. Can be remoted up to 500 ft. from 
antenna. 

MT-1RT amateur net $240.00 9.00 UPS shipping in U.S. 
MT-1RTR (retro kit for all MT-1’s) $118.00 g 
MT-1 amateur net 129.95 
MT-1A (marine) stainless steel $179.95 

7.00 UPS inU'S. 
7.00 UPS nS a 
700 UPS inU'S. 

CIRCLE 75 ON READER SERVICE CARD vISA — 
Route 1, Box 415 =e 

ANTECK, INC. Hansen, Idaho 83334 208-423-4100 = 2 

club taking a 1st European in 1978, a 1st 
World in 1980 from San Marino, and 
Claudio himself taking a 1st World in 
1980. 

What does he think about DX Nets? 
Nothing much! He suspects they’ll be the 
end of amateur radio. In short, he does 
not like nets. 

How long might it take him to get his 5B 
WAS? Claudio thinks it won’t be long, as 
he is already well on the way to the next 
award he expects to attain. Look for him 
in contests anytime. 

Part of the antenna crew from the Bad 
Kreuznach Radio Club working on 
DJ6RX’s antennas. There were a dozen 
more behind the camera. High technical 
ability, a multitude of antennas, and a lot 
of DXing brought Klaus Heintzenberg, 

DJ6RX, 5B WAZ #39. 

include 6 elements on 10, 4 on 15, 4 on 
20, and 6 on 40 fixed on the states. He 
also has a couple of verticals and dipoles, 

two verticals being used on 80 meters. 
Waiting for the QSL card from Zone 19 

was the last anxious moment. Claudio 
was waiting for cards for 10 and 20 meter 
contacts. He started waiting for these 
last two in December 1981 and had to 
wait six months. 

A member of the Monte Capra DX 
Group, he finds himself with a lot of active 
DXers who score well, members of the 

First licensed in 1976, Claudio Relli, 
I4RYC, has gathered most of the major 
DXing awards, including a 1st World tro- 
phy which he won in 1980. All his anten- 
nas are home-brew h.f. monobanders all 

over the Bologna landscape. 
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-\ AMATEUR RADIO 

WORLD WIDE 

SPECIAL... Ready for immediate shipment 

CALL LETTERS HERE 5 

IKE O'LAUGHUN. 
‘ P. 0. BOX 7575 
NORTH KANSAS CITY, MO 64116 
CLAY COUNTY 

We pay the postage! 

Mail check or 

money order to: 

rr =) me) NW 

RUSPRIN I esis 
Box 7575, K.C. Mo. 64116 

PERSONALIZED 
CLOTH EMBLEM! 
This commemorative emblem is 
great for your cap, jacket, or 
wherever. Personalized with your call 

letters! One of a kind. (Allow 30 day 

delivery.) 

Order #C1 
$5.95 if ordered by itself. 
(Only $4.00 with any order of QSL’s.) 

OLD GLORY 
This full color QSL card is finely 

printed on 12 pt. coated stock. Stan- 

dard report form on back side. Im- 
print in black ink. (Includes your 
name, address and call.) Take pride in 

America! 

$20.00 per 200 cards 
(Only $5.00 per additional 100) 

Credit card order hotline 

Phone (816) 471-8230 
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MOSLEY Antennas Big Discount Price 
450 ohm ladder line, poly insulated 8e/ft 
RG-213 
RG-8U foam, 95% braid 
RG-8X foam, 95% braid. 
RG-59 mil spec. .11.5¢/ft 
RG-11U . 19¢/ft 
450 ohm ladder line 100 ft roll. $10.75 
8 conductor rotor cable 15¢/ft 
14 Ga. Stranded Copper (50ft.mult.) 8¢/ft 
12 Ga. Solid Copperweld (50ft. mult.) 8e/ft 
14 Ga. Solid Copperweld (50ft. mult.) 6e/ft 
14 Ga. Stranded Copperweld (70 ft. coil) $4.75 
14 Ga. Stranded Copperweld (140 ft. coil) $9.00 
RG-58u mil spec 
Ceramic Dogbone Insulators 
Amphenol Silver Plate PL-259 5 
W2AU'Balun 1:10r4it.. 2... 6s es enews $13.25 
VAN GORDEN 1:1 Balun 
VAN GORDEN 1:1 Center Insul 
B&W Traps 80/40m thru 10m 
B&W 375 or 376 Coax Switch 
B&W 593 Coax Switch 
B&W 595 Coax Switch 
W2AU_ AN-sulator 
DRAKE TV-3300LP 1kw low pass filter 
CDE AR-22XL 

CDE TAILTWISTER 
NYE VIKING PRODUCTS 
TELEX Head Sets 
MINI PRODUCTS Mini Quad 
MINI PRODUCTS C-4 Vert 
BUTTERNUT HF6V.. 
BUTTERNUT 2MCV. 

HUSTLER 
SHURE 444D DUAL IMP. MIC 
BENCHER PADDLES, black/chrome. . .$35.00/42.75 
LARSON LM-150-MM 
VOCOM 5/82 MTRHT ANT 
VOCOM 2!N 25 OUT 2 MTRAMP 
VOCOM 2IN 50 OUT 2 MTR AMP 
POCKET POWER $175.55 

SHIPPING CHARGES ADDITIONAL, PA RESIDENTS 
INCLUDE 6% SALES TAX MC/VISA, PREPAY BY 
CERT. CHECK OR MO AND TAKE A 2% DISCOUNT 
OFF THE ABOVE PRICES. PRICES SUBJECT TO 
CHANGE. 

PLEASE SEND FOR FLYER 

LACUE COMMUNICATIONS, 
ELECTRONICS 

102 Village St * Johnstown PA 15902 
[814] 536-5500 

HOURS MWThH 10till6 © TU&F 10 till 9 
Sat 10 till 4 
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Alaska 
Microwave Labs 

4335 E. 5TH STREET ANCHORAGE.ALASKA 99504 
(907) 338-0340 DEPT il 

CHIP CAPACITORS 
1.2, 2.2, 3.3, 4.7, 6.8, 10, 18, 22, 27, 47, 100, 120, 
180, 220, 270, 330, 390, 470, 560, 680, 820, 1K, 1.2K 
1.8K, 3.9K, 8.2K, 10K, 100K $.60 

MGF1400 NF 2.008 @ 4GHZ MAG 150B $19.00 
MGF1412 NF 0.808 @ 4GHZ MAG 18DB $85.00 
MCF 1200 NF 1.0DB @ 1GHZ. NF 2.2DB & MAG 1408 @ 
4GHZ $14.00 

COAX CONNECTORS 
BNC CHASSIS MOUNT SQUARE FLANGE $1.95 
BNC PLUG FOR RG-58 $1.95 
SMA CHASSIS MOUNT SQUARE FLANGE $6.10 
SMA CHASSIS MOUNT PLUG SQ. FLANGE $8.50 
SMA CHASSIS MOUNT STRIP-LINE TAB $6.75 
SMA PLUG FOR RG-58 $6.75 
SMA PLUG FOR RG-174 $6.75 
SMA PLUG FOR .141 SEMI RIGID $3.98 
TYPE N CHASSIS MOUNT SQUARE FLANGE $3.75 
TYPE N PLUG FOR RG-9/RG-8 $3.75 
TYPE N DOUBLE MALE $7.25 
TYPE N FOR .141 SEMI-RIGID $15.00 
TYPE N CHASSIS MOUNT PLUG SQUARE FLANGE $14.00 

_ SILVER PLATING KIT 
Will plate Copper, Brass, Bronze, Nickel, Tin, Pewter 
Gold, and most white metal alloys $36.00 

V72T-1 2.7GHZ TO 3.2GHZ MIN POWER OUT 10 MW 
TUNING VOLTAGE 0 TO 20V Vcc +15 VDC @ 60 MA $98.00 
V82T-1 SAME AS V72T-1 BUT FREQ.3.6GHZ T0 4.2GHZ $98.00 

FEED-THRU CAPACITORS 
1000 PF SOLDER TYPE 
470 PF SOLDER TYPE 

LEADLESS CERAMIC CAPACITORS 
1000 PF $.25 

NO WARRANTEE ON SEMICONDUCTORS 

OPEN AT 8 PM EST CLOSED 8PM PST 
ORDERS ARE POSTAGE PAID 
COD - VISA - MASTERCHARGE 
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CQ DX Awards Program 

$.S.B. 

1160 WA8CAE 1163 N4PN 
1161 AF7T 1164 NL7H 
1162 A4XIY 

548 W6SN 550 G3KMQ 
549 PY2FK 

S.S.B. Endorsements 

310 ZL1AGO/314 275 AB9E/290 
310 N4MM/313 275 VP9CP/286 
310 OE3WWB/312 275 KB30Q/283 
310 N6AW/311 200 WA8CAE/236 
300 N4PN/306 200 G3XxTT/216 
300 K1U0/306 150 K4KY1/150 
300 K8CMO/300 150 NL7H/179 
275 VE3IPR/294 

C.W. Endorsements 

310 K6JG/313 250 WDSIIC/250 
300 N4MM/300 250 N6UH/229 
25 W6SN/291 200 G3XTT/202 
275 SM6CST/277 200 KA3R/200 
205 K9IW/275 150 AF2L/150 
250 WA2ORX/254 

The number of active countries is now 318. The basic award 
fee for subscribers to CQ is $4. For non-subscribers, it is $10. 
In order to qualify for the reduced subscriber rate, please 
enclose your latest CQ mailing label with your application. En- 
dorsement stickers are $1.00. Updates not involving the issu- 
ance of a sticker are made free when an S.a.s.e. is enclosed 
for confirmation of total. Rules and application forms for the 
CQ DX Awards Program may be obtained by sending a busi- 
ness size, No. 10 envelope, self-addressed and stamped, to 
CQ DX Awards Manager, Billy Williams, N4UF, Box 9673, 
Jacksonville, FL 32208 U.S.A. DX stations must include extra 
postage for air-mail reply. 

QSL Information 
Anyone know anything about FG7AR/ 

FS7? Active in October 1981, QSL routes 

via W1XK, W1KX, and K8OCL have 
drawn blanks. KI8B is looking, and it looks 

more hopeless everyday. 
EP QSLs are not as common as they 

once were, but if you worked EP2EJ dur- 
ing the period from 1972 to 1977, you can 
still get one. Eber Diehl, who was EP2EJ 
back then, is now at 549 Phillips Dr., Sier- 
ra Vista, Ariz. 85635. On the same route, 
Eber has just received the call of 
PY2ZFO, and you already have the QSL 
route. 
C38LM to EA3BKZ 8U5JM to WA4VDE 
C3B8MS to EA3MS CS5SRL to Box 2763, 1119 
C38MK to EA3WZ Lisboa, Codex, Portugal 
C3BLG to EASBDW FBAGC to Box 1757, Blantyre, 
C53CC to WA4VDE Malawi 
FO8GM to WB6GFJ FRBAGC to Box 1757, Blan- 
FOB0J to W6GO tyre, Malawi 
FOBJO to KEHHD OA4DW to Box 35, Bristol, Vir- 
KH6AC to WP2ACL ginia 24203 
KK7K/I7 to KJ7N ON8XI to Box 1757, Blantyre, 
OX5RD to NSBEM Malawi 
PY2ZFO to W7AMM ZS5SP to Box 1757, Blantyre, 
W4MNG/3B8 to WA4VDE Malawi 

Volunteers! Alan Davis, KB7HM, 3917 

Burgess Rd., Salt Lake City, Utah 84118, 
is available as a QSL Manager for DX sta- 
tions. 

73, Cass, WA6AUD 

SELL HEATHKIT STATION 

SB-104, SB-604 P/S, SB-230 Linear. This trans- 
ceiver is the actual unit built and reviewed by CQ 
for the Aug. 1975 issue. All in perfect mechanical 
and electrical condition, w/500 Hz filter, noise 
blanker, all manuals and mods. $650 (firm) plus 
shipping. Write to: CQ, 76 N. Broadway, Hicks- 
ville, NY 11801, or phone 516-681-2922 during of- 

fice hours. 

Say You Saw It InCQ 



a monthly feature by 

GEORGE JACOBS, W3ASK 

Bulletin 

Since most subscribers to CQ will re- 
ceive the November issue prior to the CQ 
World Wide DX Phone Contest weekend 
of October 30-31, here is an updated 
day-to-day forecast for that weekend. 
Conditions look somewhat better than re- 
ported in last month’s column. Expect 
Low Normal conditions on October 30th, 
with periods of High Normal. The 31st 
should be mainly Low Normal, but peri- 
ods of Below Normal may also occur. See 
the Last Minute Forecast appearing in 
this column for day-to-day conditions ex- 
pected during the C.W. Contest weekend 
of November 27-28. 

The C.W. section of the 1982 CQ World 
Wide DX Contest will take place on the 
weekend of November 27-28. Special 
DX Propagation Charts for use during the 
C.W. section appeared in last month's 
column, along with valuable tips and sug- 
gestions for increasing scores. Be sure to 
refer to last month’s column if you are 
planning to participate in the C.W. sec- 
tion of this year’s Contest. Additional tips 
are contained in this month’s column. 

Sunspot Cycle Progress 
The Royal Observatory of Belgium re- 

ports a monthly mean sunspot number of 
102.6 for July 1982. This results in a 
smoothed sunspot number of 137 cen- 
tered on January 1982. The cycle con- 
tinues to decline at a very slow rate. A 
smoothed sunspot number on the order 
of 115 is predicted for November 1982. 

While solar activity during the 1982 
C.W. Contest period is expected to be 
about 25 points lower than observed dur- 
ing the same period last year, it should 
still be high enough to result in another 

great contest year, as long as nature 

doesn’t pull a surprise radio storm to mar 

conditions. 

C.W. Contest Tips 
Look for excellent DX conditions on 10, 

15, and 20 meters during most of the day- 

light hours from shortly after sunrise until 

sunset. 
From sundown to midnight, DX honors 

should be shared between 20 meters, for 

openings towards the south and west, 

and 40 meters, for openings towards the 

east, north, and south. Good DX openings 

to the same areas of the world as 40 me- 

ter openings should also be possible on 

80 and 160 meters during this period. 

11307 Clara St., Silver Spring, MD 20902 
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THE SCIENCE OF PREDICTING RADIO CONDITIONS 

LAST MINUTE FORECAST 

Day-to-Day Conditions Expected for November 1982 

Expected Signal Quality 

Propagation Index........ (4) (3) (2) (1) 

Above Normal: 2, 10, 17, 23 A A B Cc 

High Normal: 1, 3, 11, 16, 

18, 22, 27, 29 A B c c-D 

Low Normal: 4-6, 12-13, 15, 

20-21, 25-26, 28, 30 AB B-C C-D D-E 

Below Normal: 7, 9, 14, 19, 

24 BC CD D-E E 

Disturbed: None CE D-E E E 

Where expected signal quality is: A—Excellent opening, 

exceptionally strong, steady signals greater thanS9 + 

30 dB. 

B—Good opening, moderately strong signals varying be- 
tween S9 and S9 + 30 dB, with little fading or noise. 

C—Fair opening, signals between moderately strong and 

weak, varying between S3 and S9, with some fading 

and noise. 

D—Poor opening, with weak signals varying between S1 

and $3, and with considerable fading and noise. 

E—No opening expected. 

HOW TO USE THIS FORECAST 

. Find propagation index associated with particular 

band opening from Propagation Charts appearing on 

the following pages. 

= 

N With the propagation index, use the above table to find 

the expected signal quality associated with the band 
opening for any day of the month. For example, an 

opening shown in the charts with a propagation index 
of 3 will be good (B) on Nov. 1st, excellent (A) on the 

2nd, good (B) on the 3rd, good-to-fair (B-C) from the 4th 

through the 6th, etc. Conditions during the C.W. 

section of the CQ WW DX Contest are expected to be 

good on the 27th and good-to-fair on the 28th. 
For updated information, subscribe to bi-weekly MAIL- 

A-PROP, David D. Meisel, Editor, 54 Westview Crescent, 

Geneseo, NY 14454. 

Between midnight and sunrise, the 

best DX band should be 40 meters, with 

80 meters not far behind. Openings on 

both bands should be possible to most 

areas of the world, with conditions peak- 

ing towards the south and west. Some 

fairly good 20 meter openings are also ex- 

pected during this period, mainly towards 

the south and west. Be sure also to check 

the 160 meter band for DX openings. 

Propagation patterns ahould be similar to 

those observed on 80 meters, but with 

somewhat weaker signals and higher 

noise levels. 

C.W. Contest Work Plan 

The accompanying sample work chart 

for the C.W. Contest section was devised 

from the DX Propagation Charts which 

appeared in last month’s column. This 

particular example is for multi-band oper- 

ation and for a PST zone QTH. Similar 

work charts can be devised for other 

bands, for other operating conditions, 

and for other time zones. 

V.H.F. lonospheric Openings 
Solar activity is still at a high enough 

level to permit 6 meter DX openings dur- 
ing November. Conditions should peak 
towards Europe andina generally easter- 
ly direction before noon. Openings 
should improve towards Africa shortly af- 
ter noon and continue to swing in a clock- 
wise direction during the early afternoon 
hours. Expect openings towards the Ca- 
ribbean and Central and South American 
areas from late morning until shortly after 
noon. By late afternoon, start looking for 
openings towards the south and south- 
west. For the most part,.6 meter DX open- 
ings may be erratic, and the band may re- 
main open for only short periods of time. 
The best days to look for 6 meter DX 
openings are those which are expected 
to be either High or Above Normal. 

Some trans-equatorial (TE) type 6 me- 
ter propagation may also occur during 
November. The best time to check for 
such conditions is between approximate- 
ly 8 and 11 p.m. local standard time. TE 
openings favor locations in the southern 
tier states, and generally take place to 
South American countries south of the 
equator. At best, TE openings are very er- 
ratic, with weak signals subject to intense 
flutter fading. 

Two significant meteor showers are 
expected during November, which 
should result in some meteor-type ionos- 
pheric openings on the v.h.f. bands. The 
Taurids shower, which should last for a 
day or two, is expected to peak on No- 
vember ist, with a peak meteor count of 
approximately 15 an hour. A second 
shower of about the same duration and 
intensity, called Leonids, should reach 

peak intensity on November 14th. 
November is usually a month of fairly 

intense and widespread auroral activity, 
which can result in short-skip propaga- 
tion on the 6 and 2 meter bands for dis- 
tances up to approximately 1200 miles. 
Auroral activity is often associated with 
periods of radio storminess, and is most 
likely to occur on those days shown as 
Below Normal or Disturbed in the Last 
Minute Forecast, which appears at the 
beginning of this column. 

This month’s column contains short- 
skip propagation data for use between 
distances of approximately 50 and 2300 
miles, and between the states of Hawaii 
and Alaska and the continental areas of 
the United States. 

Good luck in the C.W. section of the 
1982 CQ World Wide DX Contest, and be 
sure to le me know how these special 
Contest propagation forecasts work out. 

73, George, W3ASK 
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CQ Short-Skip Propagation Charts 
November & December, 1982 

Local Standard Time at Path Mid-Point 

ALASKA 
November & December, 1982 
Openings Given In GMT# 

Band (24-Hour Time System) Pann 
(Meters) Distance From Transmitter (Miles) TO: 10 Meters 15 Meters 20 Meters Meters 

50-250 | 250-750 | 750-1300 |1300-2300 Easter trast: breieuiclnese iat loein 
ie wy Ne Oot oy osee ey 18-20 (2) | 1617 (2) | 1618 (2) | 07-11 (1)" 

11-15 (0-3) {09-11 (2.3) 20-22 (3) | 17-21 (3) | 18-21 (1) 
15-16 (0-2) 111-15 (3.4) 22-00 (2) | 21-23 (4) | 21-23 (2) 
16-18 (0-1) | 15-16 (2-4) 00-01 (1) | 23-00 (3) | 23-02 (3 16-18 (1-4) 00-01 (2) | 02-03 (2) 

18-19 (0-3) 03-05 (1) 
19-20 (0-2) Central 

cap: | | Bee | eee | eee erp 15 Nil 10 (0-1) [07 1) [07-08 (1 eae ons (1 Ga00 (o 20-00 (3) | 17-20(3) | 18-20 (1) } 13-14 (1)_ 
16-17 (0-2) | 09-10 (1-4) 109-19 (4) 00-01 (2) 20-23 (4) 20-22 (2) | 07-12 (1) 
17-18 (0-1) | 10-16 (3-4) | 19-20 (3 01-02 (1) | 23-01 (3) | 22-00 (3) 16-17 (2-4) |20-21 (1-2) 01-02 (2) | 00-02 (4) 

17-19 (1-4) ]21-00 (0-1) 0203 (1) | 02-03 (3) 19-20 (0-3) 03-04 (2) 
20-21 (0-1) H 04-06 (1) 

20 09-11 (0-1) | 07-09 (0-2) | 07-09 (2-3) [07-09 (3) ue TS to Oot (ra 09.18 (8) |oo12 (a USA 18-19 (1) | 16-17 (1) | 12-16 (1) | 02-03 (1) 
15-17 (0-1) | 11-15 (2-4) | 18-19 (3-4)'|12-15 (4-3) 19-20 (2) | 17-18 (2) | 16-18 (2) | 03-05 (2) 

15-17 (1-4) | 19-20 (2-4) | 15-21 (4) 20-21 (3) | 18:20 (3) | 18-22 (3) | 05-14 (3) 
17-18 (0-4) | 20-21 (1-4) |21-23 (3-4) 21-23 (4) | 20-01 (4) 22-02 (4) | 14-15 (2) 
18-19 (0-3) | 21-23 (1-3) |23-02 (2-3) 23-00 (3) | 01-02 (3) | 02-04 (3) | 15-16 (1), 19-20 (0-2) | 23-02 (1-2) |02-06 (1-2) 00-01 (2) | 02-03 (2) | 04-05 (2) 04-06 (1)* 
20-07 (0-1) | 02-07 (1) |06-07 (1) 01-02 (1) | 03-04 (1) | 05-07 (1) | 06-14 (2)° 

0 07-08 (0-2) | 07-08 (2-4) | 07-08 (4) ]06-07 (4-3) 116K) 08-09 (1-3) (3) | 08-09 (3-2) |07-08 (4-2) 

Te21 a) | Se19 ta)” | scas tem loose (ao HAWAII 1 47 (4. 15 (1-0) 
21-00 (1-2) | 19.21 (3-4) | 17-00 (4) [15-17 (2-0 
00-07 (oO 2100 (4 00-02 (oa 1749 43} November & December, 1982 

O08 (td loose af oe Openings Given In Hawaiian 
06-07 (1-3) Standard Time # 80 08-15 (4-3) | 08-09 (3-2) | 08-09 (2-1) [08-09 (1-0) 

15-02 (4) | 09-15 (3-1) | 09-15 (1-0) 109-15 (0) 
02-04 (3-4) | 15-18 (4-3) | 15-18 (3-1) | 15-18 (1-0) 
04-07 (2-3) | 18-04 (4) | 18-06 (4) |18-20 (4-1) 
07-08 (3-4) | 04-07 (3-4) | 06-07 (4-3) |20-05 (4) 10 15 20 40/80 

07-08 (4-3) | 07-08 (3-1) |05-06 (4-3) TO: Meters Meters Meters _ Meters 
06-07 (3-1) Eastern e 
07-08 (1) USA 06-07 (1) | 06-07 (1) | 12-14 (2) | 17-18 (1) 160 07-09 (3-2) | 07-09 (2-1) | 07-09 (1-0) |07-19 (0) 07-08 (2) | 07-09 (4) | 14-17 (4) | 18-20 (2 09-11 (2-0) | 09-17 (0) | 09-17(0) |19-21 (2-1) 08-13:(4) | 09-12 (3) | 17-21 (3) | 20-02 (3) 14-17 (1-0) | 17-19 (2-1) | 17-19 (1-0) ]21-04 (4-3) 13-14 (3) | 12-15 (4) | 21-00 (2) | 02.03 (2) 17-19 (3-2) (4) | 19-21 (4-2) |04-06 (2-1) 14-15 (2) | 15-16 (3) | 00:06 (1) }03-04 (1 19-07 (4) | 04-07 (3-2) | 21-04 (4) |06-07 (1-0) 16-16 (1) | 16-17 (2) | 06-08 (3) | 19-20 (1)* ye 17-18 (1) | 08-09 (2) | 20-01 (2) 

Time 

PST 

00-03 

03-06 

06-09 

09-12 

12-15 

15-18 

18-21 

21-00 

Band 
Meters 

20 

20 

20 

15 

10 

15 

20 

Areas To Which DX Conditions Expected To Be Optimum 

Southeast Asia, Far East, South Pacific & New Zealand, Austral- 
asia, Caribbean, Central America, Antarctica, Africa,* South 
America* 

South Pacific & New Zealand, Australasia, Caribbean, Central 
America, Southeast Asia,* Far East,* South America,* Antarctica* 

Caribbean, Central America, South America, Southeast Asia, Far 
East, South Pacific & New Zealand, Australasia, Central and 
South Asia, Europe,* Eastern Mediterranean,* Middle East,* Ant- 
arctica* 

Europe, Southeast Asia, Far East, South Pacific & New Zealand, 
Australasia, Caribbean, Central America, Western Africa, Eastern 
Mediterranean,* Middle East,* Eastern, Central & Southern Afri- 
ca,* South America* 

Africa, South Pacific & New Zealand, Australasia, Caribbean & 
Central America, South America 

Central & South Asia, Southeast Asia, Far East, South Pacific & 
New Zealand, Australasia, Caribbean & Central America, South 
America 

Southeast Asia, Far East, South Pacific & New Zealand, Carib- 
bean & Central America, South America, Central & South Asia, * 
Australasia,* Antarctica* 

Far East, South Pacific & New Zealand, Australasia, Caribbean & 
Central America, South America, Antarctica, Europe,®* Africa, * 
Southeast Asia* 

* Propagation index (2), all others (3) or (4) 

Table |- Sample multi-band contest operating schedule, western USA. 
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HOW TO USE THE SHORT-SKIP CHARTS 

1. In the Short-Skip Chart, the predicted times of openings 

can be found under the appropriate distance column of a 

particular Meter band (10 through 160 Meters) as shown in the 
left hand column of the Chart. For the Alaska and Hawaii 
Charts the predicted times of openings are found under the 
appropriate Meter band column (10 through 80 Meters) for a 

particular geographical region of the continental USA as shown 
in the left hand column of the Charts. An * indicates the best 
time to listen for 80 meter openings. 

2. The propagation index is the number that appears in () 
after the time of each predicted opening. On the Short-Skip 
Chart, where two numerals are shown within a single set of 
parenthesis, the first applies to the shorter distance for which 
the forecast is made, and the second to the greater distance. 
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) + SS between 14 and 22 days 
(2) * a “between 7 and 13 days 
(1) . nS hs 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. 

3). Times shown in the Charts are in the 24-hour system, 
where 00 is midnight; 12 is noon; 01 is 1 A.M.; 13 is 1 P.M., etc. 
On the Short-Skip Chart appropriate standard time is used at 
the path midpoint. For example on a circuit between Maine and 

Florida, the time shown would be EST, on a circuit between 
N.Y. and Texas, the time at the midpoint would be CST, etc. 
Times shown in the Hawaii Chart are in HST. To convert to 
standard time in other USA time zones add 2 hours in the PST 
zone; 4 hours in the MST zone; 3 hours in the CST zone, and 5 
hours in the EST zone. Add 10 hours to convert from HST to 
GMT. For example, when it is 12 noon in Honolulu, it is 14 or 2 
P.M. in Los Angeles; 17 or 5 P.M. in Washington, D.C.; and 22 
GMT. Time shown in the Alaska Chart is given in GMT. To 
Convert to standard time in other areas of the USA subtract 8 
hours in the PST zone; 7 hours in the MST zone; 6 hours in the 
CST zone and 5 hours in the EST zone. For example, at 20 
GMT it is 15 or 3 P.M. in N.Y.C. 

4. The Short-Skip Chart is based upon a transmitted power 
of 75 watts c.w. or 300 wattsp.e.p. on sideband; the Alaska and 
Hawaii Charts are based upon a transmitter power of 250 watts 
c.w. or 1 kw p.@.p. on sideband. A dipole antenna a quater- 
wavelength above ground is assumed for 160 and 80 meters, a 
half-wave above ground on 40 and 20 meters, and a wave- 
length above ground on 15 and 10 meters. For each 10 db gain 

above these reference levels, the propagation index will 
increase by one level for each 10dB loss, it will lower by one 
level. 

5. Propagation data cohtained in the Charts has been 
Prepared from basic data published by the Institute for Tele- 
communication Sciences of the U.S. Dept. of Commerce, 
Boulder, Colorado, 80302. 

Central | 06-07 (1)| 06. 08-13 (2) 
USA : ’ 13-14 (3) 

07-08 (1) 
08-09 (2) 
09-16 (4) 
16-17 (3 

06-07 (1) 08-10 (4) 
07-08 (2) 10-15 (3) 

15-22 (4) 
22-01 (3) 
01-04 (2) 
04-06 (1) 
06-08 (3) 

Western 
USA 

#See explanation in “How To Use Short-Skip Charts” in 
the box at the beginning of this column. 

“Indicates best time 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 
forecast rating of (2), or higher. 

Check for 6 Meter openings at times when the 10 Meter 
forecast rating is shown as (4). 

Note: The Alaska and Hawaii Propagation Charts are 
intended for distance greater than 1300 miles. 
For openings over shorter distances, use the pre- 
ceding Short-Skip Propagation Chart. 
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Ore HTany 19- 25, 1983 

Come on a ham holiday! 
Operate beachside from 
this mid-Pacific tropical 
paradise. 

$949 

$625 aes 
(per person, 

double occupancy) 

(Price subject to change.) 

Rates available from 
other cities, too! 
*7 days/6 nights at a 
shimmering seaside 
resort. 

*Operate top-line, new 
equipment. 

“Optional island tours, 
tennis, golf, snorkel- 
ing, helicopter tours, 
river cruises. 

*Authentic Hawaiian 

from 

Chicago 

luau. 

*Transportation, trans- 
fers, tips, taxes in- 
cluded. 

*Hosted by W@XI, 
KA@NAU and a pro- 
fessional Maupintour 
Tour Manager. 

*Limited space avail- 
able — reserve now 
or write for brochure. 

*XYL’s will love the 
shopping, elegant 
dining and special 
activities we've plan- 
ned. 

O Save me space! $100 per 

person deposit enclosed. 

O Send brochure. 

NAME: 

ADDRESS: 

CITY/STATE/ZIP: 

Travel arrangements by 
Maupintour Travel Service. 

Write: 
Phil Harrison, KANAU 
1701 St. Andrews Dr. 
Lawrence, KS 66044. 

Say You SawItInCQ 

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. 

AEA 
CK-2 

1-99 

500 

Soft 

Yes 

Yes 

Yes 

MM-2 
IMPORTANT KEYER AND/OR AEA AEA 

TRAINER FEATURES MM-2 KT-2 : 

Speed Range (WPM) 2-99 1-99 

Memory Capacity (Total Characters) 500 NIA 

Message Partitioning Soft N/A 

Automatic Contest Serial Number Yes NIA 

Selectable Dot and Dash Memory Yes Yes 

Independent Dot & Dash (Full) Weighting Yes Yes 

Calibrated Speed, 1 WPM Resolution Yes Yes 

Calibrated Beacon Mode Yes NA 

Repeat Message Mode Yes NA 

Front Panel Variable Monitor Frequency Yes Yes 

Message Resume After Paddle Interrupt Yes N/A 

Semi-Automatic (Bug) Mode Yes Yes 

Real-Time Memory Loading Mode Yes NA 

Automatic Word Space Memory Load Yes WIA 

Instant Start From Memory Yes NA 

Message Editing Yes NIA 

Automatic Stepped Variable Speed No No 

2 Presettable Speeds, Instant Recall No No 

Automatic Trainer Speed increase Yes Yes 

Five Letter or Random Word Length Yes Yes 

Test Mode With Answers Yes Yes 

Random Practice Mode Yes Yes 

Standard Letters, Numbers, Punctuation Yes Yes 

All Morse Characters Yes Yes 

For more information write AEA, or bet- 
ter yet see your favorite dealer for a 
demonstration. 

Software ©copyright by AEA. 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

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! 

CIRCLE 115 ON READER SERVICE CARD 
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SLINKY. 
A REAL Antenna 
in a SMALL Space 

S0-OHM COAX TO SET yp 
4-1nch diameter coil for 

optimum performance 

Main Features: 

+ Covers ALL HF ham & WARC bands 
+ Good Signal at 1/10th wavelength 
+ Full 80M dipole in 24 feet 
+ Operates from 6 to 70 feet 
+ Low SWR & full legal power 
+ BALUN kit included, needs no 

transmatch 

+ Patented helical loading 
- Great for apartments, condomin- 

iums, vacations, DXpeditions and 
emergency use 

- Used by USS. State Dept. 
+ Easy Y2-hour assembly 

Write for more information 

Money Back 
Blacksburg Group Guarantee 
Box 242 Suite 300 Complete Kit 
Blacksburg, Virginia 24060 with Instructions 
703/951-9030 - 49.95 postpaid 

(INUSA) 

Virginia residents add 4% sales tax. 

CIRCLE 113 ON READER SERVICE CARD 

FREE TO CQ SUBSCRIBERS 
Advertising Rates: Non-commercial ads are 10 cents per word including abbreviations 
and addresses. Commercial and organizati on 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. Rec 
Closing Date: The 10th day in the third mont 

ent CQ mailing label must accompany ad. 
h 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- 
dence and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801. 

| WANTED: R644/URR 20-237 MHz Receiver as offered/shown 
by Fair Radio, Dec. 79 CQ, p. 97. TJ. LeVell, Box 446, 
Lakehead, CA 96051. 

ANTENNA MAST-R unique tripod one-man installation of It. 
wt., beams, dipoles, 2 mtrs. Brochure SASE Antenna, Box 
8295, Shreveport, LA 71108. 

QSLs WITH CLASS! Unbeatable quality, reasonable price. 
Samples $1.00 refundable. QSLs Unlimited, P.O. Box 27553, 
Atlanta, GA 30327. 

MICROPHONES WANTED for broadcast historical archives; 
early GE, Westinghouse, RCA, Western Electric, Universal, 
etc. James Steele, 477 Madison Avenue (#1405/NAB), New 
York, NY 10022. 

SAFETY BELTS: Professional lineman. $30 and up. Free info. 
Avatar, WQJVF, 1147 N. Emerson, Indianapolis, IN 46219. 

SECRET SHORTWAVE FREQUENCY LIST! Listen to Air Force 
One, Strategic Air Command, Smugglers, Clandestine Radio 
Broadcasts, Spy Stations, and much more. Send $4.00 to: KM 
Enterprises, Box 25755, Seattle, WA 98125. 

MILITARY FM RADIOS, Headphones, Microphones, speak- 
ers, and more. For free catalog, send self-addressed stamped 
envelope to: H. Ancerys Communications, P.O. Box 614, Anti- 
och, CA 94509. 

WANTED: Early Hallicrafter ‘‘Skyriders” and ‘Super Skyrid- 
ers’ 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, WD5E0OG, 
The Hallicrafter Collector, 4500 Russell Drive, Austin, TX 
78745. 

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 Bivd., Fernandina Beach, FL 32034. 

AMP-LETTER: Devoted to designing, building, and operating 
Amateur Radio Amplifiers. Sample $2.00. AMP-LETTER, RR2, 
Box 39A, Thompsonville, IL 62890. 

SEND SASE for parts and equipment lists. P.O. #7057, Nor- 
folk, VA 23509. 

WANTED: MS connectors used or new, synchros, tubes, etc. 
Send list. Bill Williams, PO #7057, Norfolk, VA 23509. 

3CX/4CX POWER TUBES and microwave tubes wanted. P.O. 
Box 4755, Mesa, AZ 85201. 

HAM-AD-FEST!: Next 6 issues $2.00. WA4OSR, Box 973-C, 
Mobile, AL 36601. 

HAM RADIO FANATICS! You need THE W5Y! REPORT! 
Twice monthly award-winning insider newsletter. 24 issues 
$18.00. Sample issue SASE (2 stamps). W5YI, Box #10101-C, 
Dallas, Texas 75207. 

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. 

LYTTT17T} 

CK-2 Contest Memory Ke 
Isopole 144 2M Antenna. 
Isopole 220 Antenna 

apple" tTRs-so° 

TERMINALL is a hardware and software 
system which converts your Personal Com- 
puter into a state of the art communications 
terminal. 
© TERMINALL is easy to use. Plug into your 

receiver headphone jack and copy Morse 
code or radioteletype. Plug into your CW 

key jack and send Morse code. Attach a 
Microphone connector and send Baudot or 

ASCII RTTY using audio tones (AFSK) 
That's all there is to hooking it up 
Fantastic Morse reception. No adjustments 
are necessary to receive Morse code. It's 
fully automatic! Six stage active filter 
demodulator and auto adaptive Morse 

to save on 
Word wrap 
ignore c; 
end of line 

¢ Multiple user defined WRU functions. You 
select initiate 
quence, what 

COLTLTTTTTLT LTA TLTLTLTL TIT 

COLLINS/ROCKWELL 
55G-1 VLF Preselector for 
312B-5 Station Console/V 
DRAKE 
TR-7A XCVR 

AK. ATARI 

PS-75 P/S 15 Amp/25 Amp 
RV-75 Synthesized VFO 

ICOM 
IC-720A XCVR 
IC-730 XCVR 
1C-740 XCVR 
IC-2AT Hand Held wiTTP 2 
IC-25A 2M Mobile 25W. . 

ence, terminate se- 
t back and whether 

ode editing, diddle, 
S, user programmable 

adjustable carriage 
xed, none or auto 

mentation, break 

abilities far surpassing 
ems. And since it 
jose computer, the 
ment (your com- 

many different ap- 

MBA-RO Reader Receive Only 
MBA-RC Receive/Code Converter 
MM-2 Morsematic Ultimate Keyer 

R-7A Receiver 0-30 MHz Digital 

algorithm copies the weak and sloppy ones 
Separate RTTY and CW demodulators. 
Built in crystal controlled AFSK. CW and 
PTT keying. 60 mil loop interconnect, RS 
232 IN and OUT, hand key input and side 
tone output 
Built in parallel printer driver software allows 
hardcopy in all modes. 
Hardware clock maintains accurate time. 

plications. You get more for your money. 
Complete with 
diskette, asse’ 
and extensive 

are on cassette and 
sted hardware, 

© manual. Call or 
write for sp son TERMINALL for 
TRS-80 M Model Ill, Apple or 
ATARI 400/800 COMPUTERS. $499. 

© 15 day money rial period. One year 
parts and la arranty 

$269.00 
395.00 
- 135.00 
- -99.00 
- -35,00 

yer 

376 Coax Switch 5 Position Side SO-239 

51S-1 and KWM-380, Limited Supply 
FO, Limited Supply 

$1,439.00 
....695.00 

. » 269.00 
so all£9200 

rene209,00 
1,399.0 

$1,140.00 
. 690.00 
. 985.00 
- -235.00 
. -305.00 

Surge... 

Mise 

We accept MIC, Visa or Checks. Add shipping FOB Otto, N.C. Save 
money by ordering today at these Low Discount Prices. Mail or phone To Order 

(209) 667-2888 or 634-8888 
* Apple is a Registered Trademark of Appie inc 
TRS-80 is a Registered Trademark of Tandy Corp 
Atan is a Registered Trademark of Atan Inc. 
Shipping U.P.S. Reg. Del. $4.00 CA residents add 
6% sales tax 

CIRCLE 144 ON READER SERVICE CARD 

120 @ CQ @ November 1982 

Bill Slep 704-524-7519. 

SLEP ELECTRONICS COMPANY 
P.O. BOX 100, HWY. 441, DEPT. CQ 
OTTO, NORTH CAROLINA 28763 
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call Bill (KSFUV) or Gordon (N5AU) for your special requirements. 
can advise you on transceivers and accessories. Let Gary ( 

AGE &lectronies 
We're AGL, North Texas’ AUTHORIZED Dealer for more than 70 different product 
lines of Amateur Radio Equipment. Need antennas and towers? We got ‘um—just 

Mike (KG5F) 
M5X) box it up and send 

it your way, while Bob (W5AH) stands ready to help with your service and warranty 
needs. We like to talk radio, DX, contests, or tell jokes...Gordon’s busy learning 
some new Texas Tall Tales! 

CUSHCRAFT 

A3 3el triband beam 
A4 4el triband beam . 

A743 7-10 mhz add-on Stee 

A744 7-10 mhz add-on kit... . 
20-3CD 3el monobander 
20-4CD 4el monobander 
15-3CD 3el monobander 

214 FB FM “Jr. Boomer’ 2m .. $69.00 

ARX2B 2m “Ringo Ranger II” $35.00 
ARX450B 450 mhx“‘Rng. Rngr.”” .$35.00 

A-147-20T 20el 2m 

HY GAIN 
V2S 2m gain vertical 

TH7DX 7 el tribander 

TH2MK38S 2el tribander 
TH3JRS 3el jr. tribander 

HQ-2S 2el quad 

402BAS 2el 40m 
205BAS Sel 20m .. . 
204BAS 4el 20m... 
203BAS 3el 20m 
155BAS 5el 15m 
153BAS 3el15m... 
105BAS 5el 10m... 
103BAS 3e1 10m... arr 
DB1015AS 3el duobander. .. . 

64BS 4el 6m 
66BS Gel 6m 
18 HTS hy tower vertical .... 

18AVT/WBS 5 band vertical 
14AVQ 4 band vertical 
214 14el 2m 

2BDO 2 band dipole . 
5BDQ 5 band dipole . 

BN86 balun 

Note: Part numbers with S on the end 
denote stainless steel hardware. Some 
small quantities remain of older stock; 
call for prices. 

KLM 
KT34XA 32 ft. boom tribander.$449.00 
KT34A 16 ft. boom tribander. .$309.00 
7.2-1 40m dipole $155.00 

7.2-2 40m 2el beam. . .$289.00 
7.2-3 40m 3el beam. .$439.00 
7.2-4A 40m 4el beam. $599.00 
5el 20m “Big Sticker” mono . .$429.00 

6el 20m “Big Sticker” mono . .$610.00 

6el 15m “Big Sticker” mono . .$389.00 
Gel 10m “Big Sticker’ mono . .$225.00 
144-148-13LB 2m ‘“‘Long-Boomer’$75.00 
144-150-16C 2m circular. $95.00 
432-16LB 432mhz”LongBoomer’$59.00 
420-470-18C 450mhz circular. . $57.00 

KLM antennas may be shipped from 

California or Texas, Freight Collect. 
Most require truck shipment. Call 

for details. 

HUSTLER 
SBTV 5 band trap vertical. . . . $99.00 

Mobile antenna resonators: 

BM-1 bumper mount 

MO-1 fender mount mast ... . 
MO-2 bumper 

CGT-144 2mcolinear w/mount . 

October 

Special 
i sanrec] 

SANTEC Accessories In Stock G===J 

CHECK OUR 
SUPER PRICE 

CALL!! 

The Newest in 
Competition Grade Radios. 

FT-ONE 
Top of the Line 

It's what the 
Competition 
is trying to 

Se 

Diao 8 (OF 
sah AA S 

The NEW ICOM Transceiver 

FA. 
CK2 

The Serial Number 
Memory Keyer 

Other AEA Products Available 

AMT « 

CALLING AND 
CAN'T GET THROUGH? 

In their infinite wisdom, the phone 
people require that we have twice as 
many lines as people to answer them. 
Just be patient and try again later; we 
aren’t going belly-up any time soon. 
Also, we can't keep someone down here 
to answer the phone at night or on 
weekends, and we‘re too busy to answer 
the WATS on Saturdays. 

TEXAS FOLKS 
Please note that we’re open until noon 
on Saturdays just for you. Visitors are 
welcome, too. We're in Keystone Park 
Shopping Center, across from Texas 
Instruments. Look for us under our 
two towers. 

TELREX ANTENNAS 
WARNING: These antennas are not for 
the faint of heart. They are heavy. 

They are large. They are expensive. 

They also work. These antennas require 

truck delivery and come in large boxes. 
WT. Area 

10m523 5el 10m beam 64lb. 4.5 
10m636 6el 10m beam 85lb. 6.0 

15m532 5el 15m beam 95lb. 

15m845 Sel 15m beam 140lb. 

20m436 4el 20m beam 108Ib. 
This is a custom antenna. 

20m536 Sel 20m beam 113lb. 

20m546 Sel 20m beam nla 
This is a custom antenna. 

20m646 6el 20m beam 176\b. 

40m329 3el 40m beam 110Ib. 
40m346 3el 40m beam 177\b. 

TBSEM Sel tribander beam 49Ib. 
TB6EM Gel tribander beam = 85Ib. 

Cail for pricing — F.O.B. Dallas. 

ROHN TOWER 

25G 10 ft. section. 

45G 10 ft. section 
25AG4 top sec., req. bearing . . 

45AG4 top sec., req. bearing . . 
GA25G guy bracket with bars. . 

GA45G guy bracket with bars. . 

SB25G short base section... . 

Self Supporting Towers 

HBX56 56 ft. self support. . . .$335.00 
HDBX40 40 ft. self support . . .$249.00 
HDBX48 48 ft. self support . . .$305.00 

Our BX series towers include the base 
stubs. Beware those who charge extra 
for them. Also, freight collect from 

Dallas may save over freight pre-paid 

because of varying distances and routing. 

Drop ship or factory pick-up prices may 

be higher due to factory pricing policies. 

West Coast/Rocky Mountain prices may 

be 10% higher depending upon shipping 

point. Call for firm quote before ordering. 

ROHN FOLD-OVER TOWERS 

FK2548 48 ft. 25G foldover. . .$699.00 

FK2568 68 ft. 25G foldover. . .$869.00 
FK4544 44 ft. 45G foldover. . .$981.00 
FK4564 64 ft. 45G foldover. . $1170.00 

Freight prepaid on foldover towers. 

Sales tax may be applicable in some areas. 

West Coast/Rocky Mountain prices 10% 
higher. 

HY-GAIN CRANK-UP TOWER 

HG-52 SS 52 ft. self support. . .$874.00 
HG-54-HD 54 foot self support $1414.00 

HG-70 HD 70 foot self support. $2187.50 
Above shipped from Lincoln, NE. Sales 

tax required in some areas, freight paid 

on shipments in 48 states. Call for 
details on these and other Hy-Gain 

items. 

PHILYSTRAN GUY CABLE 
This is RF transparent, sun resistant, 

guy cable. Avoid those hours of putting 

insulators into steel cable. Enjoy the 

advantages of freedom from unwanted 

resonances that can soak up your radiated 

RF energy. 

HPTG 4000 4000 Ib. test cable . $.44/ft. 
HPTG 6700 6700 Ib. test cable . $.60/ft. 

9901LD potting head $4.99 
9902LD potting head for 6700 Ib. $5.49 
Socketfast potting compound. $9.00/pt. 

TOWER HARDWARE 

3/16” EHS steel guywire 
1/4" EHS steel guywire 
3/16” ccm cable clamp 
1/4" ccm cable clamp 
3/8 x 6" TBE&E turnbuckle. 
1/4" th thimble 
3/16" preformed guy grip 
GAS604 screw anchor 
GAR604 concrete guy anchor. . 
M200H 2” x 10’ steel mast . . . 
500D guy insulator 

502 large guy insulator 

Note: Some items too large for UPS 

shipment. Call before ordering to check 

shipment mode. 

HY-GAIN PACKAGE #1 

Ham IV. . 

COA ..... .Coax Arms (3 Furnished) 
HG-10 .. 10 ft. steel mast 

. . Thrust Bearing 

Your Price!!1 $1,533.00 

FREIGHT PRE-PAID!!! 
May require 4 to 6 weeks delivery. 

Sales tax may be applicable in some 
states. Shipped from Lincoln, NE. 
Cashier's check or money order in 
advance required——no credit cards. 

Sorry, no substitutions on this package. 

HY-GAIN PACKAGE #2 

52 Ft. Crank-Up 

10 Ft. Mast 
Thrust Bearing 

. (3) Coax Arms 

ALL FOR ONLY $1,190!!! 
Shipped from Lincoln, NE. 

4 to 6 weeks for delivery. 
Allow 

ROTORS 

$192.00 
$247.00 

HDR300 for LARGE arrays. . .$419.00 

Alliance HD73 

CABLE 

Saxton RG213 50 ohm coax 
RG 11/U 75 ohm coax 
LDF4-50 Andrews HELIAX® 
8 cond. rotor cable 
8 condHD rotor cable (for 150+ft.) $.36 At. 
Mini 8 52 ohm small coax . . . . $.16/ft. 

Heliax ® cannot be shipped by UPS as 
it cannot be coiled tightly enough to 

conform to size restrictions without 
damage. 

. . $.31/ft. 

CONNECTORS 
Amphenol PL259 (Silver Plated)$1.25 ea 
Amphenol 82-61 typen $2.85 ea 
Andrews L44U UHF female. $17.00 ea. 
Andrews L44PUHF male. . . $17.00 ea. 

SPECIAL NOTICE 

We will be CLOSED 
the 29th and 30th of OCTOBER 
for the CQ WWSSB CONTEST 

Sorry, we can’t accept personal checks 
for mail orders, and can’t ship C.O.D. 

Due to the Yen rate, manufacturer's 
whims, increasing costs, and the 90 day 
lead time, all prices are subject to change 
without notice or obligation: they may 
go up or they may come down. 

Quantity discounts begin at 100 units, 
except for cable and tower hardware. 

PLEASE NOTE: 
All drop ship orders, Hy-Gain tower 
orders, and Rohn foldover towers re- 
quire payment by cashier’s check or 
money order in advance. We won't 
accept credit cards for those items only. 

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 

CIRCLE 97 ON READER SERVICE CARD 

(See, it’s easy and free, at least to you!) 



Dan’s Got It All! 
ICOM IC2AT 

ICOM IC-740 

HAL 
DS3100ASR 

Dan C. Britt, K4GRK 

Britt's 2-Way Radio Sales a Service 
2508 Atlanta St., Smyrna, GA 30080 

Belmont Hills Shopping Center 

MFJ-494 
Keyboard 

For your 
SUPER Special Price 

Please Call: 

1-800-241-2027 

(404) 432-8006 
CIRCLE 127 ON READER SERVICE CARD 

26 Channel CATV Converter & Remote Control 

@ Easy to Install 

e@ Works With Any TV 

@ Saves Wear On 

TV Tuner 

@ Change Channels 
25’Away 

e 90 Day Guarantee 

Mail Order SPECIAL 

$49.95 +4.25 Shipping 

VHF - Midband - Superband 

Buy 2 - We Pay Shipping @C.O.D.’s - $1.50 extra@NYS Add Tax @ DEALERS WANTED 

TAYCO COMMUNICATIONS 
R3 - 146A Narrows Ck. Rd. - Corning N.Y. 14830 - (607) 962-7313 

CIRCLE 116 ON READER SERVICE CARD 

SSB/CW/RTTY 
$84.95 

If your transceiver lacks some of the latest convenien 
both economically and effectively with the MSB-1 Au 
8-pole lo-pass filter section alone, can do for you, co 

The notch filter has both variable frequency and selectivity controls, and is very effective in removing heterodynes and SSB splatter. Notch depth is 50 dB. For peaking, there is a variable bandpass filter with both frequency and selectivity controls. Highly useful on CW, the controls can be adjusted to emphasize voice on SSB signals. This filter can be switched in or out, independently of the other filters. By the way, there is also a fixed 6 pole hi-pass filter with 300 Hz cutoff. All three tuneable filters cover 300 Hz to 3kHz. Insert the MSB-1 between your phone jack and phones or speaker. Delivers 2 watts of clean, crisp audio. Requires 12 VDC @ 300 mA. 115 VAC adaptor available @ $8.95. 

ORDER TODAY. If not completely satisfied, return within 15 days for a prompt refund (less shipping and hand ling). Add $2.50 shipping and handling. SEND TODAY for complete list of products. Dealer inquiries welcome. 

M&M ELECTRONICS, INC. 
P. O. BOX 1206/BREWTON, ALABAMA 36427/PHONE (205) 867-2496 

ces for circumventing QRM, then solve your problem 
dio Filter. You will be astounded at what the tuneable 
nsidering its incredible 48 dB/octave cutoff rate! 

CIRCLE 119 ON READER SERVICE CARD 

QSLs Quality Printed. Send a ‘Zany’ get 200 FREE. Reg. v2 
sides samples 2 stamps. DT QSL Shop, Box 9064CQ, Newark, 
NJ 07104. 

HEATHKIT SB-200 factory overhauled, HP-23, SB-600, SB630 
Console. All working, $250. WSLLU, 7614 Skyline Dr., Hous- 
ton, TX 77063. 

NOVICE ALL-AMERICAN certificate: Work a Novice in all 10 
call areas. Send list and $1. K6ASI, 25 Rudnick, Novato, CA 
94947. 

WANTED: Magazines CQ, QST, POP Electronics, 73. Also Ra- 
dio books. Lists of radio parts for sale. R.K. Tracey, 809 West- 
end Place, Moberly, MO 65270. 

RELIABLE MICROWAVE TV ANTENNAS 

2.1 to 2.6 GHz. Frequency Range 

34db System Gain (or Greater) 

$149.95 Complete System (as pictured) 
Down Converter Probe Style 

(Assembled and Tested) 

Power Supply (12V to 16V DC+) 
(Assembled and Tested) 

$ 64.95 

$ 59.95 

PETERSON 
ELECTRONICS 
4558 Auburn Blvd. 
Sacramento, CA 95841 
(916) 486-9071 

C.O.D.’s 

SPECIAL QUANTITY 

PRICING 

§) Dealers Wanted 

1 YEAR WARRANTY 
PARTS & LABOR 

CIRCLE 117 ON READER SERVICE CARD 

GO MOBILE WITH YOUR H.T.! 
Model I—Icom IC-2A/T, Etc. 

Model K-1 for TR-2500 
—slides on bottom of radio 

Model K—TR-2400; 
— powered thru battery plug 

' Model N—FT-208R 
Model T—Simple mod for Tempo 

Model Y—FT-207R, 

—fits into battery compartment 

*A unique battery eliminator* 

HANDI-TEK Regulator allows 
constant hand-held operation 

from auto DC or base supply 

with no nicad drain and 

WITHOUT RADIO MODIFICA- 
TION! $24.95 PPD in USA. CA 
add $1.50 Sales Tax. 

HANDI-TEK 

P.O. BOX 2205, LA PUENTE, CA 91746 

CIRCLE 118 ON READER SERVICE CARD 

QSL SAMPLES 25¢. Samcards, 48 Monte Carlo Dr., Pitts- 
burgh, PA 15239. 

REPLACE RUSTED ANTENNA BOLTS with stainless steel 
bolts. Small quantities, free catalog. ELWICK, Dept. 456, 230 
Woods Lane, Somerdale, NJ 08083. 

ELECTRON TUBES: Current and hard to find types. Special 
purpose, transmitting, receiving, and cathode ray tubes. 
SASE for our free list. RUTAN ELECTRONIC SALES CO., 202 
Miriam Parkway, Elmont, NY 11003. 

DRAKE SATELLITE RECEIVER with modulator installed only 
$969. Satellite and Microwave TV catalog $1.00. TEM Micro- 
wave, 22518 97th Ave. No., Corcoran, MN 55374, (612) 
498-8014. 

HEATHKIT HD-1410 keyer, LN, $52. RCW, 3534 Edison Rd., 
Cleveland, OH 44121. 

WANTED: Operating manual and schematic diagram for Na- 
tional NC300 Receiver. Willing to buy or pay copying costs. 
Tom Race, 2104 Claremont Terrace, Utica, NY 13501. 

WE WANT your innovative, working antenna and ham product 
designs for development and marketing. Jon Titus, KA4QVK, 
Box 242, Blacksburg, VA 24060, (703) 951-9030. 

DRAKE C LINE: Mint, low hours, R4C, T4XC, AC4, MS4. Looks 
new. Recent factory alignment. Frank, KBOW, 11058 Ridge 
Road, Nevada City, CA 95959. Phone 916-272-7203 days, 
916-265-3948 nites. 
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DX’ers! DX LOCATOR/LOG, TRS-80 | & III, cassette (east, 
central, or west U.S.) $7.95, your QTH $15.95. PREFIX/ 
HEADING/DISTANCE listing for your QTH, $4.95. Phone (803) 
288-7516, Stan Nafziger, WBONPH, 406 Holly Ln., Mauldin, 
SC 29662. 

COLLINS 30S1 Amplifier $1595, PM2 $75, DL1 $95, 312B4 
$175, CP-1 $150, 30L1 in Rack Mount $495. Schaaf, 807 Sun- 
beam, Oneida, WI 54155, phone 1-414-434-2938. 

ROHN TOWERS: Wholesale direct to users. All products avail- 
able. Write or call for price list. Also, we are wholesale distri- 
butors for Antenna Specialists and Regency FM radios. Hill 
Radio, P.O. Box 1405, 2503 G E Rd., Bloomington, IL 61701- 
0887, phone (309) 663-2141. 

VIC-20 SOFTWARE: RTTY, MORSE, Antenna, Morse Code, 
DXCC & WAZ files—more! RAK Electronics, Box 1585, Or- 
ange Park, Florida 32073. 

WANTED: Early issues (single duplicated sheet) Don Ches- 
ser’s DX Bulletin (June/July 1957) and later issue No. 22 (Jan. 
1958). Pse airmail. Jock, ZL2GX, 152 Lytton, Gisborne, New 
Zealand. 

SELF-STICK labels with call, name, address. 200 for $3., 500 
for $5. N1BIC, 70H Florida Hill, Ridgefield, CT 06877. Free 
postage! 

BASIC LINE PROCESSING: Move lines in basic. Also for error 
correcting. TRS-80 Model-I tape. State memory size. $7.95. 
Hamlin Software, Dept. A, 6027 West Decker Road, Luding- 
ton, MI 49431. 

FOR SALE: St-6 with AK-1 and 425 discriminator, excellent 
condition. Also 200 E Info-Tech video coverter: RTTY and CW 
reception, top condition. Claude Sweger, WSSHC, Box 1842, 
Ft. Stockton, TX 79735. 

FOR SALE: 50 ft. (+ a few feet) coax, slightly used, with coax 
connectors, $10.00 includes shipping, no C.O.D. (sorry). 
WBOYBM, 8502 N. Oketo Ave., Niles, IL 60648. S.A.S.E. for 
additional list. 

SAVE MONEY on Rubber Stamps. Catalog plus discount cou- 
pon, send 25¢. Hastings, Box 1951-C, Pine Bluff, AR 71613. 

VINTAGE RADIO AND TUBES: Several console and table ra- 
dios 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. 

SATELLITE TELEVISION! A small ad with big savings! Don't 
pay too much—call us! Communications Consultants, P.O. 
Box 5099, Fort Smith, AR 72913. Phone 501-452-3149. 

WANTED: Bird 43, Elements. Joe Adinolf, 1028 Fairview, Ojai, 
CA 93023. 

FOR SALE: TR4C near mint $425. SB-610 Scope $70. Hustler 
mob. Antennas. Write for info. Bob, K6XP, 5014 Mindora Dr., 
Torrance, CA 90505. 

FOR SALE: Complete solid state station. A tremendous buy at 
less than $750 for the newcomer or veteran. Send SASE for 
complete details. P.O. Box 25004, Lansing, MI 48909. 

500 PERSONALIZED Note Sheets with name & call, 
5%"x8'%" sheets or pads, $9.00 post paid in USA. C&R 
Print Shop, 537 3rd NE, Mason City, IA 50401. 

HEMOSTAT-LIKE HEAT SINK for PC work. Great sink for 
small areas. 5%” stainless steel straight end, $6.75; 5%” 
stainless steel curved end, $6.75; or both for $12.00 postpaid. 
Hemostat, Box 3201, Scranton, PA 18505. Please allow 3-4 
weeks for delivery. 

NEVADA: ‘'Silver State Callbook’’ over 1800 Nevada Ama- 
teurs, and repeater listings. If you need Nevada, you need this 
Callbook. $3.00 ppd. anywhere. Wide Area Data Group, P.O. 
Box 3132, Sparks, Nevada 89431, phone (702) 358-6303. 

CONTESTERS, DXCC’ers, WPX’ers: Fast machine language 
dupe program for the TRS-80 color computer. Less than 1 sec- 
ond to find a dupe with 2000 calls in memory. Handles up to 
3400 calls. Dupes by call and band, deletes, prints, searches, 
reviews, sorts, saves to tape, and loads from tape. $15.00 for 
the program and 14 page manual. For info or program write: 
Jeff Cripps, KBMX, 214 South 20th St., Battle Creek, MI 49015. 

HEATHKIT HW-101 Transceiver with HP23A power supply, 
400 Hz CW filter, Astatic mike. Excellent condition, $425. Tom 
Glaser, (507) 285-9871. 

MINT HEATHKIT HR-20 and HAMMARLUND HQ-170 Ham 
Band Receivers. Will trade both for (one) 80-10M SSB trans- 
ceiver. Send description to Bob Christie, WA2TOD, P.O. Box 
24, Queens Village Stn., Jamaica, NY 11428. 

SCOTT RADIOS of 1920’s-1930’s and any related Scott items 
wanted by serious collector. Call 1-517-323-9595. 

MOVING, MUST SELL: COLLINS 30L-1 $495, 75S-3 $350, 
32S-3/516F-2 $475, 312B-4 $165. DRAKE L-4B $715, R-4C 
$295, T-4XCIAC-4 $325. Please write Rick Roderick, KSUR, 
Rt. 2, Box 178-E, Russellville, Ark. 72801. 

HOMEBREW QUAD for under $70. See how easy quad build- 
ing can be. Send for brochure to WBOVVF, 2629 N. Elsie, Dav- 
enport, IA 52804. 

HAM-AD-FEST: Next 6 issues $2.00. WA4OSR’s RIGS & 
STUFF, Box 973-C, Mobile, AL 36601. 

Say You Saw ItinCQ 

WHY SETTLE FOR HALF THE BAND? 
Enjoy super-gain, low VSWR, and FULL COVERAGE, 144 
through 148 MHz, with less weight and windload. Dual-driven 
elements, balanced feed for a better match and clean pattern. 

Bandwidth: 

Gain: 

144-148 MHz 

15.5 dBd 

2KW 4:1 

21 Olt Yee" 

Balun: 

Boom: 

VSWR: 1.2:1 & less Windload: 1.6 sq ft 

Beamwidth: 28° 

CIRCULAR POLARIZED For 
the Phase IIIB satellite and 
terrestrial DX, ATV, and FM. 
Minimizes multipath and flut- 
ter fading. Rugged sym- 
metrical construction. 

Bandwidth: 420-450 MHz 

i 12 dBdc 

1.5:1 & less 

20 dB 

Baluns: 2KW, 4:1 (2 

Weight: 9 Ibs 

420-450-18C 

Windload: .5 sqft 

oom: 8877/1" Weight. 3.6 Ibs 

2'/1"' O.D. 

1.2 Ibs 
Boom: 

Weight: 

IDEAL for point-to-point and 
repeater control. Rear- 
mounted, vertically polariz- 
ed, compact. Continuous 
coverage, 420-470 MuHz. 
Direct coax feed suitable for 
most installations. 

420-470 MHz 

8dBd 

: 1.2:1 & less 

Beamwidth: 60° 

F/B: 20 dB, min 

Bandwidth: 

SEE YOUR KLM DEALER: 
KLM Electronics, Inc. P.O. Box 816, Morgan Hill, CA 95037 

(408) 779-7363 

CIRCLE 38 ON READER SERVICE CARD 123 



NOW YOU CAN OWN YOUR OWN 
“ONV SAFETY BELT”? 

FOR THE REMARKABLE LOW PRICE 

DON’T MISS THIS SAFETY OPPORTUNITY 

Made According to 

OSHA Specifications 

Immediate UPS Del'y 
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TOO OLD-TOO SCARED- 

TOO TIRED TO CLIMB? 

HAZE YOUR TOWER 

= Hazer follows parallel to tower 

= Ralse or lower Antenna to ground 

" Works best on self standing towers 
= Guy wire lugs provided on Hazer 
= Midway tower guy wires must 

temporarily be removed during 
operation 

® Simple & easy to install and use 

= Complete with winch, 100 ft of cable, 
hardware & Instructions 
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Za 
W2ONV 

PRESIDENT 

‘73 Bi Salou 
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 
price. 
Our “ONV Safety Belt” is fitted with two drop 
forged steel “D" rings. Onto one is spliced a3 
foot length of ¥2” 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” walst. 
Only $44.95 plus $3.00 for postage and handling. 
NJ residents add 5% sales tax. 

MARTIN ENGINEERING 
P.O. BOX 253 

BOONVILLE, MO 65233 

816-882-2734 

HAZER Il Heavy duty, aluminum, 

for Rohn 20 & 25 tower $279.95 

HAZER III Standard duty, aluminum, 

for Rohn 20 & 25 tower $199.95 

HAZER IV Heavy duty, steel, for 

Rohn 20 & 25 $249.95 
Tower, Rotator, Ant. not included 

QUALITY MICROWAVE TV SYSTEMS 

1.9 to 2.5 GHz Antennas 
Complete System (Rod Style as pictured) $124.95 

- Complete System 
(Reflector Style as pictured) 

Down Converter. Assembled & Tested 

Power Supply (12 to 18v) 

: Also Dish Style Antennas In Stock. 

$149.95 
$64.95 
$49.95 

Galaxy _ 
Electronics | 
6007 N. Gist Ave. 
Glendale, Az. 
85301 
(602) 247-1151 

COD’s. : 
Quantity Pricing 

DAY WARRANTY 
PARTS & LABOR 
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BUY! SELL! TRADE! 
COMPUTER & HAM EQUIPMENT 

[._ COMPUTER? 
T. 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 
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MAGAZINES: QST Jan. 29-Nov. 37/Oct. 45-Sept. 80/ 
Sept. 39. CQ Dec. 45-Sept. 80. RTTY Nov. 73-Nov. 77. Ham 
Radio Dec. 71-Oct. 80. 73 Jan. 68-Oct. 80/ 
Dec. 63/Jan, Feb., May, Aug. 64/July, Aug., Sept., Oct. 66/Jan. 
67. Radio Feb. 36-Dec. 40/Sept. 45-Mar. 47. All or part. J.O. 
Howes, 1402 Huron St., San Mateo, CA 94401. Make Offer. 

SELL: Dentron GLA-1000B Linear. Like New. Going QRP. 
$250 Firm. WB5GRI, 710 Persimmon, Starkville, MS 39759. 
Phone (601) 323-8796. 

QSLs & RUBBER STAMPS—Top Quality! Card Samples and 
Stamp Information 50¢. Ebbert Graphics D-2, Box 70, Wester- 
ville, OH 43081. 

HIGHEST PRICES PAID for gold-plated PCB fingers, pins, tan- 
talums, IC’s, transistors, diodes, other scrap. W6TWT, 10105 
Stern, Cupertino, CA 95014. 

WANTED: Hammarlund SPC-10 Converters in good and un- 
modified condition, preferably with original manuals. Depend- 
ing on condition, top prices will be paid. Please state condition 
and give your telephone number and when to reach you. B.J. 
Cosman, ex-W1BOA, 15 Ridge Street, Arlington, Mass. 
02174, tel. 617-272-4421 days. 

MORE ACTION—and more DX with PROPAGATION RE- 
PORTS! Monthly subscription service brings accurate, last- 
minute propagation forecasts for your area (standard) or ex- 
act QTH (custom) to major DX areas. Computer-generated 
charts are easy to read, explanation included. Arrives end of 
month for following month, no outdated forecasts. Send 
$24.00 for year standard service or $2.00 info and sample. 
MONEYBACK GUARANTEE. Foundation Publishing, Box 805, 
Merrimack, NH 03054. 

ROSS $$$$ Used Specials: Yaesu FT-901DM $800.00, 
FT301D $459.00. Icom 245 $189.90, IC-245 SSB $259.90, 
IC-701 $585.00, Kenwood TS120S $479.00, TS520 $419.00. 
Send SASE for more used specials. Closed Monday at 2:00. 
ROSS DISTRIBUTING CO., PRESTON, ID 83263, phone (208) 
852-0830. 

WANTED: 0.5 kHz (FL5305) and 1.5 kHz (FL53015) Filters for 
HY-GAIN R-1530 Receiver. Douglas J. Nyman, 7553 County 
Rd. 25, Cortez, CO 81321. 

DRAKE TWINS: T-4XB, R-4B, AC-4, MS-4. Mint condition. Ex- 
tra crystals. $500/BO You ship. Tom Browning, WA1ELQ, 
Needham, Mass. Phone 617-444-3638 after 6PM. 

WANTED: Vibroplex Zephyr bug, any bug with ship’s name on 
base. John White, 55 Walden, Burnsville, MN 55337. 

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. 

WORLDWIDE AWARDS DIRECTORY: Complete information 
on over 400 different worldwide awards, $12.95. Larry Kebel, 
KBOZP, 736 39th Street, West DesMoines, lowa 50265. 

RUBBER STAMPS: Your signature reproduced exactly. Sign 
your name on plain piece of white paper, use black ink. Send 
along with $15.00 to: Rubber Stamps (CQ), P.O. Box 254, 
Bronx, NY 10475. 

SHORTWAVE LISTENING: Join the newest SHORTWAVE 
club in North America. Sample issue for $1.75. Send $1.75 to 
American International DX Club, P.O. Box 3434, Littleton, Col- 
orado 80161 USA. 

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. 

FOR SALE: HP 608B Signal Generator 10 MHz to 400 MHz, 
$195. Tektronix 545 Scope with 53/54 plug-in, $195. With dual 
trace, $230. Jim Gunn, WA7YFU, Box 314, Panaca, NV 
89042. 

COLLINS 55G1 Tuner for 51S1 Receiver, brand new, late pro- 
duction run, $295. W9ZR, 1-414-434-2938. 

DRAKE MN-2000 $160; Webster-Chicago wire recorder $250; 
Thordarsen 3250V 300 mA CT $35; Bridge rectifier 9000V 1A 
$15; RX noise bridge $20. Wanted Icom 730. Don Bishop, 
NQEA, 561 Geneva #100, Aurora, CO 80010. Phone 
303-363-8070. 

COLLINS, 30S1 Linear, excellent condition, round emblem, 
$1695. Schaaf, 807 Sunbeam, Oneida, WI 54155. Phone 
1-414-434-2938. 

WANTED: Schematics-Rider, Sams or other early publica- 
tions. Scaramella, P.O. Box 1, Woonsocket, RI 02895-0001. 

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. 

SELL/TRADE: Three QRP 80-40 one-transistor CW transmit- 
ters. Good used tubes: 30 7C5’s, 25 7A7's, 35 2D2I's. 40 her- 
metically sealed aircraft relays. 30 toroids 88 or 44 mhy. Stan, 
W8QKU, 2748 Meade, Detroit, Mich. 48212. 

SELL Drake FS-4 synthesizer converts R4 series to general 
coverage. Claude Sweger, W5SHC, Box 1842, Ft. Stockton, 
TX 79735. 

QSL ECONOMY: 1000 for $13. S.A.S.E. for samples. W4TG, 
Drawer F, Gray, GA 31032. 
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UNIVERSAL COMMUNICATIONS 
A Division of Innovative Labs Ince. 

P.O. Box 339, Arlington, TX 76004-0339 

2300 MHz Down Converter. . . $19.95 Assembled Down Converter. . $39.95 

Variable Power Supply : Assembled Power Supply. . . . $29.95 

Cigar Antenna : Cigar Antenna 

Kit Special (order all three & save) . $49.95 Ultimate Special (above products) $79.95 

High Gain Transistor ‘ Superverter I 

Drift Modification : Selective PreAmp Kit 

KD44 Dish Antenna 

TERMS: COD, Money Order, Bank Cards _-For Information Call 

VISA 

P.O. Box 339, Arlington, TX 76004-0339 
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15 Meter Mobile CW & USB YOU WANT IT? 

START YOUR DAY ON A GOOD KEY!!! g 

WORK OTHER HAMS LIKE: XE2BGM, ZL1PQ, WE GO 

KL7JFV, EA7EU, NN3SI, DJ8RR, DLOBBC, a 

US6AK, JA3JMP, PY2-CPQ, FO8GW, KM6FF, AND YOU CAN GETIT FROM US 

WITH A SINGLE, TOLL FREE LANDLINE! 

(800) 526-0903 
(in New Jersey, (201) 469-4599) 

Get your hands on the equipment you want at New Jersey's 
largest distributor, Radios Unlimited. Order via our toll free 
number. or stop in and check out the latest models ON THE 
AIR. at one of our “Try before you buy” operating positions! 
(Remember to bring your license.) Plus. you can browse 
through our huge selection of bargains in used equipment. 
books. periodicals. parts. accessories, coax and connectors... 
even get factory-authorized repairs at our modern service 
department! 

Whatever your interests — HF. VHF. UHF. DX. Traffic. 

21.000—21.450 MHz Satellites. Slo Scan. CW. SSB. FM — we stock virtually all the 
f ee : ' products that will help you enjoy them. 

High 10W (PEP) low 2W (PEP); VFO tuning; noise blanker; 

fine-tune SB, KHz + CW off-set; digital frequency counter; CALL FOR THIS MONTH’S 

13.8V dc @ 3A, negative ground; 9.5"Lx9"W x2.5"H; SPECIAL PRICE ON: 

weight 5.7 Ibs. (2.3 kg) ; mobile mounting bracket. 5 

BY: PANASONIC® SOON—NEW ICOM 25A 
JUST SLIGHTLY AHEAD 10-160 METERS : ee 

OF OUR TIME Kantronics Mini-Reader 
Ne GCS: AMATEUR DIVISION OF MATSUSHITA ELECTRIC 

DLR. INFO & ORDER, CALL 

NCG 1275 N. GROVE ST. 
ANAHEIM, CALIF. 92806 (714) 630-4541 

NOTE: Price, specifications subject to change without notice and 

obligation. 

iS x Ra oto 1760 Easton Avenue, 
=: Somerset, NJ 08873. 

OOCUNV EL Address mail to PO Box 347 
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(ICOM) 

a NEW FROM 
ICOM... 

The 

IC-R70 
General Covera 

Receiver 

The Commercial Grade 

Communications Receiver that 

everyone has been asking for 

re at a price you can afford! 

INTRODUCTORY 
CASH PRICE $649.00 

To Change 
Call Today & Reserve Your 

New IC-R70! 
CURRENT SHORT WAVE RECEIVERS 

WELCOME ON TRADE. 

Call Today for Quote 

Send $1.00 for our Closeout Catalog 
or General Catalog. 

CONLEY 
RADIO SUPPLY 

318 N. 16th Street 
Billings, Montana 59101 

Phone: (406) 259-9554 
10 years serving amateur radio. 
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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 
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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 

PBATTERY SAVER KIT 
Model BS-1 $14.95 

No more dead batteries due to memory backup 
@ 30% less power drain when squelched 

© Simple to install, step-by-step instructions and 
parts included 

@ 4mA memory backup reduced to 500 pA 
@ 45 mA receiver drain reduced to 30 mA 
@ Improved audio fidelity and loudness 

JON YAESU 

ENGINEERING CONSULTING 
P.O. BOX 3966 DEPT. C. 

ANAHEIM, CALIFORNIA 92803 
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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 

Modulators, 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. 
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_— 
Gon 

Can... 

Master code or upgrade in a matter of days. Code Quick 
is a unique breakthrough which simplifies learning 
MorseCode. Instead of a confusing maze of dits and 
dahs, each letter will magically begin to call out its own 
name! Stop torturing yourself! Your amazing kit 
containing 5 power-packed cassettes, visual break- 
through cards and original manual is only $39.95! Send 
check or money order today to WHEELER APPLIED 
RESEARCH LAB, P.O. Box 3261, City of Industry, 
CA 91744. Ask for Code Quick #105. California 
residents add 6% sales tax. 

You can’t lose! Follow each simple step. You must 
succeed or return the kit for a total immediate refund! 
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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. 

APARTMENT HAMS: Solve your headaches with antennas, 
grounds, RFI, landlords. Every aspect of apartment/condo op- 
eration explained in HANDBOOK OF APARTMENT OPERA- 
TION by Dan Fox, W2IQD. Based on 24 year's experience. 
“Invaluable assistance’’! says QST. Get on the air and stay 
on! MONEYBACK GUARANTEE! Rush $12.50 plus $1.50 
p&h. Check, MO, VISA or MasterCard (number, expiration 
date). Foundation Publishing, Dept. C9, Box 805, Merrimack, 
NH 03054. 

FREQUENCY LIST for worldwide shortwave English Lan- 
guage broadcasts. Also included are addresses of each sta- 
tion for QSL verification. Send $2 and SASE (long) to Brian, 
P.O. Box 403595, Miami Beach, FL 33140. 

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. 

NEED MONEY. Sell Ten-Tec Argonaut 509 transceiver, 251 
power supply, and 405, 50 watt linear amplifier, manuals and 
cables. All mint condition. Sell as a complete station only. 
$350.00 prepaid or make offer. KD6BH, 629 Los Altos Dr., 
Redlands, CA 92373. 

WANTED: IC-245 SSB Adaptor. NSBMD. 

SLICES OF HAM takes a humorous look at Amateur Radio. $3 
from the author. Pete Bradley, N1ADX, Box 94, Turnpike Sta- 
tion, Shrewsbury, MA 01545. 
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MATEUR AADIO CENTER, io 
2805 N.E. 2ND. AVENUE “ESTABLISHED 1960” MIAMI 573-8383 
TLX522035VICOR MIAMI, FLORIDA 33137 FT. LAUD 524-4484 

The Oldest And Largest Stocking 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. 

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. 
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TC1500 RCA 

99g 
ee, GP41 HITACHI 

TC1109 RCA 

- Crystal Glock Oscillators. — 
é Microprocessor Crystals FOR OUR LOW, LOW PRICES 

Dealer Inquiries Invited 

Fast Delivery  —sy (212) 646-6300 (800) 221-0860 

CALL CECO’S VIDEO DEPT. 

a 800-854-4637 TELEX: 235135 

Qn California call 714-991-1580) 

CAL CRYSTAL 
, California Crystal Lab, Inc., 1142 N. Gilbert St. 

Anaheim, California 92801 (714) 991-1580 : 

CIRCLE 19 ON READER SERVICE CARD ; CIRCLE 110 ON READER SERVICE CARD 

COMMUNICATIONS, Inc. 
2115 AVENUE X, 
BROOKLYN, N.Y. 11235 
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FILTER CASCADING 

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 
TS520/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! 
ee Order by Mail or Telephone. 

cf AUTHORIZED EUROPEAN AGENTS 
T Scandinavia: MICROTEC (Norway) 

\u Other: INGOIMPEX (West Germany) 

FOX TANGO CORPORATION 
Box 15944C. W. Palm Beach. FL.33406 

Phone: (305) 683-9887 
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DEPENDABLE 

Le WEMSE 
4 BULLETIN 
= For more than 40 years we 

have been serving the amateur 

=| community with QUALITY PRODUCTS and 

““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 

GOING OUT OF 
AMATEUR BUSINESS 

SALE 

Last Day, December 31, 1982. 

Call us. If we still have what you want, 
we will beat anyone’s price & ship it, 
FREE! 

No charge cards. Cash or cash- 
ier’s checks only. 

BEN FRANKLIN 445;, n. Main 
ELECTRONICS itlsboro, KS 67063 

316-947-2269 
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WHEN IT COMES TO MORSE DECODERS, BUY THE ONE 
THAT OTHERS ARE TRYING TO IMITATE!...... TAIMD! 

But YOU compare performance and price ($199): 

-Fully self-adjusting over 2-80 WPM speeds! 
«Full CCITT character set-more than needed! 
-Both Parallel ASCII (for printer, ete.) and 
110 baud Serial ASCII outputs--no extra cost! 

~You can select audio pitch input externally. 
-Tone input uses speaker output; 70Hz filter 

-Direct input accepts keyer, switch, TTL AND 
all contact debouncing is done on-board!! 

-TAIMD is assembled, inspected and tested. 

~YOU'VE got it MADE...WE did it FOR you!!! 

-TAIMD is the most sophisticated decoder!! 
-Convenient, standard power needed is +5vdc. 
. Unmatched flexibility and reliability! 
-Designed and built like a quality instrument. 
-Owners manual included plus application notes 
«Compatible with our 'DISP' LED readout ($25). 
~Save $9 buying TAIMD and DISP together ($215) 

"We put the care in to take your worries out" 

TELECRAFT LABORATORIES and COMPANY, DEPT Cc 
BOX 1185 EAST DENNIS, MASSACHUSETTS 02641 
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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... 

“WE SERVICE WHAT WE 

AEA BUTTERNUT 
AMECO CUBIC 
ARRL CUSHCRAFT 
ASTRON DENTRON 
ANTENNA DIAWA 

SPECIALISTS DRAKE 
B&W HUSTLER 
BENCHER ICOM 
BENJAMIN JANEL 

MICHAEL KANTRONICS 
KLM 

7—__-_eeeeee——————————— 

Call or write today for free copy of our latest 
catalog/used equipment list. 

FREQUENCY METERS: TS-186D 100 mc-10gc $100; Lampkin 
105-A $25; Amphenol Mod 870 AC/DC voltmeter $50. SASE 
for list. KEKZT, 2255 Alexander, Los Osos, CA 93402. 

PICKERING KB-1 keyboard keyer $100. Clem Duval, 33727 
Brownlea, Sterling Heights, MI 48077. Phone 313-268-2467. 

NEW GE BROADCAST TUBE 4-125A in original carton. Tested 
excellent, $25. Will ship in USA. Peter Suszczynski, 27 John 
St., Struthers, OH 44471. 

WANT TO BUY at reasonable price: SM-220 with BS-8. Atlas 
200-PS. Atlas RX-110/TX-110-L. Shure 414-A. Daiwa Meter. 
TL-922. KOWTM, 532 N. Doris, Wichita, KS 67212. 

FOR SALE: BC-733-D RCVR, R-28/ARC-5 RCVR, T-23/ARC-5 
Trans. All in good condition. Call after 7 pm (203) 255-6344. 
Ask for Andy. 

QUIETUS CASSETTE NET! Recording Radio amateur anec- 
dotes weekends 0300Z, (612) 874-9561. 

HELP! DEL, ME, and RI needed on 80 CW for SBWAS. K6ARE, 
1263 Lakehurst, Livermore, CA 94550. 

WANTED: Back issues of CQ mag. July '66, March and April 
'72, also Nov. '78 thru Nov '81. Also Dec '81 Ham Radio. 
KOTVY, 6503 Lafayette Rd., Raymond, lowa 50667. 

SELL: Bird Model 72R Transfer Switch type N conn, $35. B&W 
850A with band plate, $48. All unused plus ship. W4LRR, 234 
Elden Drive N.E., Atlanta, GA 30342. 

FOR SALE: Tempo | 10-80 HF rig (blk. face), KDK 2-meter with 
T.T. Send s.a.s.e. to P.O. Box 518, Whitehouse, FL 32220. 

ANYBODY WILLING TO DONATE some printed QSLs? Will 
Pay postage. QSL Mgrs. are a pain and do they have fun? They 
spend a fortune! Gary Mitchell, P.O. Box 509, Marsh Harbor, 
Bahamas. 

DRAKE R-4B, T-4XB, MS-4, AC-4, $525. John, K8LUG, 
1-313-736-0026. 

FOR SALE: Azden PCS-2800 10-meter transceiver, in good 
condition, installed in mobile slide mount. With lithium battery 
memory backup. W8FX, Karl Thurber, 317 Poplar Drive, Mill- 
brook, AL 36054. 

FOR SALE: 3 new 23 ch. CB XCVR'S $35. ea. Also Robot Mod- 
el 70, 80, and CQ, 73, HR, QST. W4PRC (305) 434-4245. 

The Jacksonville Atari & Pet Society (JAPS) has available a 
number of program for Amateur Radio for Atari, PET, and VIC 
computers. Send SASE for ‘Ham list’ and please specify com- 
puter. JAPS, 401 Monument Rd. #171, Jacksonville, FL 
32211. 

Your Ham DOLLAR GOES 

FURTHER AT... 

‘America’s Most Reliable Amateur Radio Dealer’ 

SELL-TRADE 
New & Reconditioned 

SELLI" ——— 

MFJ 
MIRAGE 
NYE 

PALOMAR 

RADIO 
CALLBOOK 

ROHN 
TELEX-HYGAIN 

TEN-TEC 

TRIO-KENWOOD 
YAESU 

MAIL AND 
TELEPHONE 
ORDERS 

“WELCOMED” 
... They're our 

business!! 

{il aes 

CIRCLE 147 ON READER SERVICE CARD 

Ham EQuIPMENT 
Call or Write Us Today For a Quote! 

You'll Find Us to be Courteous, Knowledgeable 

and Honest 

MasterCard. — Phone — 

605-886-7314 

P.O. Box 73 
208 East Kemp 

Watertown, SD 57201 



VHF/UHF 

CONVERTERS 
FOR FULLY SYNTHESIZED 

2-METER F.M. H.T.’s 

HC-V 

Receives 154-158 
and 159- 163 
Public Service & 
Marine commun- 
ications. Includes 
NOA_ weather 
band. 

Price: $47.45 

HC-V220 

Allows coverage 
of simolex and 
repeater fre— 
quencies in the 
220 Mhz 
Amateur Ser-— 
vice. 

Price: $62.45 

HC -U2 

Provides receiver 
capability 
for urban 

460-464 emergency & 
OFF ©. business ser-— 

®@ vices in the 
UHF bands. 

480-484 Ae 

HC-U2 

—o 

£6 Price: $72.45 

All HANDI-CON Units have 

e BNC Connections 

Low loss to antenna 

Accidental transmission 
protection 

Single AAA battery 

Size- 21/4x 11/2 x 13/8 

Weight — 4 ounces 

M- SQUARED 
ENGINEERING, Inc. 

1446 LANSING AVE. 
SAN JOSE, CA. 95118 

‘Prices include shipping 
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STEP UP TO TELREX 
Professionally Engineered Antenna Systems 

“MONARCH” 10, 15, 20 Meter “Tri-Band” 
Model TB5EM/4KWP 

By the only test that means anything... 
on the air comparison ... this array con- 
tinues to outperform all competition ... 
and has for three decades. Here’s why 
«. Telrex uses a unique trap design 
employing 20 HiQ 7500 V ceramic con- 
densers per antenna. Telrex uses 3 opti- 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-Band performance. 

ONLY TELREX GIVES YOU ALL. 
THESE FEATURES... : 

* Wind survival is 100 mph. 
' — +4 KWP power rating rain or shine. 

+ Patented boxed coaxial “‘Balun’’. 
- Heavy-duty steel gusset mounting 
plate and straps. 

- 2" 0.D. reinforced aluminum boom. 
+ Large diameter, reinforced, taper 
swaged dural elements for minimum 
weight and exceptional strength! 

+ Stainless steel electrical hardware. 
- Phone and CW capability all bands! 

A Telrex “Balun” fed “Inverted-Vee” kit is the ideal hi-performance inexpensive and 
practical to install low-frequency mono or multiple band, 52 ohm antenna system. 

MIVD/2 frequencies $75.95 Post Paid (U.S.) 

Special N-type coaxial connectors, 
solid rod elements (driven thru 
the boom), tinned connecting lugs, 
and s/s electrical hardware provide 
you with peace of mind for many 

years! 

Better than optimum full sized Dipole per- 
formance m an antenna which can be set up 
within the hour, needing a minimal support 
structure. (existing tower, house tree etc.) 
The ‘‘Inverted-Vee’’ produces a low-angle 
“Balanced’’ Omni-Directional pattern, which 
increases the signal to noise, and signal to 

interferance ratios. Complete simplified 
instructions are provided. 

NO TUNERS NEEDED! © 

2MVS814 kit 

If top 2 Meter performance is your require- 
ment, the 2MVS814 kit consisting of 2 ea. 
phased 2 Meter ‘‘Balun”’ fed precision tuned 
8 element Arrays outperform even quad 
stacked antennas of other makes. 

For technical data and prices on the complete Telrex line phone 
anytime night, day or holiday and leave your call sign - we will 
respond with our latest catalog. 

Communication Antennas Since 1921 

| el r ex LABORATORIES 

P.O. Box 879 - Asbury Park, N.J. 07712 Phone 201-775-7252 
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‘THE LAST WORD IN 
READERS __= 
THE NEW 
FA. 

MBA-RO 
FEATURES: 
e 32 CHARACTERS FOR EASY HIGH SPEED COPY 
OF MORSE 

e ASCII and BAUDOT RTTY 
e NO RECEIVER MODIFICATION NECESSARY 
e INSTANT SPEED TRACKING FOR MORSE CODE 
OVER WIDE SPEED RANGE FROM 2 TO 99 WPM 

e OPERATES FROM 12 V.D.C. oe 

AEA Products, call or visit: (800) 336-8473 
Tue-Sat 

10am-4pm EST a) 
en _ | BBE] va orders (703) 938-3350 

Brings youthe |pag| 516MilStret Nw = 
Breakthrough! Vienna, Virginia 22180 cian 

ae z Authorized Dealer 
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R-4C+SHERWOOD si: 
STILL THE FINEST COMBINATION 

600 HZ LOW-LOSS ist-IF CW FILTER. Improve early-stage 
selectivity. Eliminate high-pitched leakage around 2nd-IF filters, 
Improve ultimate rejection to 140 dB. Eliminate strong signals 
overloading 2nd mixer, causing intermod and desensitization, 
CF-600/6: $80.00. New PC board relay switch kit: $45.00. 

Ist-IF SSB FILTERS. 140 dB ult. rej. CF-2K/8: $150.00 pair. 

5kHz 1st-IF FILTER. Reduces hi-pitched QRM. CF-5K/8: $80.00 

16-POLE R-4C SSB! Plug-in filter. Best skirt selectivity. 1800 
Hz, -6 dB; 2400 Hz, -60dB. CF-2K/16 (Also 1.6K/16): $135.00. 

250, 500 and 1000 Hz 8-POLE 2nd-IF PLUG-IN FILTERS. 
CF-250/8, CF-500/8 and CF-1.0K/8: $80.00. 

PC Board mod. and switching kits. Special AM filters/detector. 

Filters also for R-4 (B), R-7, TR-7, TR-4, Signal/One, Atlas. 

Add $3 shipping per order; $6 overseas air, 

Europeans: Ingoimpex, Postfach 24 49, D-8070, Ingolstadt, W. Germany. 

Sherwood Engineering Inc. 
1268 South Ogden St. 
Denver, Colo. 80210 == 

(303) 722-2257 ee 

SYNTHESIZED 
SIGNAL GENERATOR 

MODEL 
: ¢ No.8; $G100D 

MADE IN ” $349.95 
USA plus shipping 

© Covers 100 to 185 MHz in1 kHz steps with thumb- 
wheel dial ¢ Accuracy 1 part per 10 million at all fre- 
quencies ¢ Internal FM adjustable from 0 to 100 kHz 
at a 1 kHz rate ¢ Spurs and noise at least 60 dB be- 
low carrier ¢ RF output adjustable from 5-500 mV at 
50 ohms ¢ Operates on 12 Vdc @ 1/2 Amp e Avail- 
able for immediate delivery ¢ $349.95 plus shipping 
¢ Add-on Accessories available to extend freq. 
range, add infinite resolution, voice and sub-audible 
tones, AM, precision 120 dB calibrated attenuator 
° Call for details ¢ Dealers wanted worldwide. 

VANGUARD LABS 
196-23 Jamaica Ave., Hollis, NY 11423 

Phone: (212) 468-2720 
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B CALL SIGNS IN WOOD 

Chel stg hal eel teelleeleiaetaeladaal 5 

ALL NEW! 1982 EDITION 

EQUIPMENT 
DIRECTORY 

ea 

eal 1,500 products — over 100 manufac- 
=, Bg turers/distributors. Includes prices, speci- 
enh “Fx: | fications, and pictures of transceivers, 

S| * + | transmitters, receivers, antennas, tuners, 
SS a meters, keyers, plus 100's of other 

amateur radio accessories. No ham library is complete without a 
current edition of this Directory. ORDER YOUR COPY TODAY’! All 
payments must be in US currency drawn on a US Bank. Prices for 

a the 1982 Edition are as follows (includes postage & handling 
LI charges): US & Canada $8.00 (1st. Class Mail), Foreign (Air Mail) 
B $12.00. Also, a complete set of 79, 80, 81 & 82 Directories is 
B $17.00 (US & Canada — Priority Mail) and $25 (Foreign-Air Mail). 
Of Please allow 2-4 weeks for order processing & shipping time. ALL CHECK OR MONEY ORDER TO: Depi. C-11. 
IJ PRICES IN THIS AD EXPIRE ON DECEMBER 31, 1982! 

! KENGORE CORP. pepr.Q WOOD-N-THINGS 
%, 9 JAMES AVE., KENDALL PK.,N.J.08824 g 2406 W. 2nd ST. — SEDALIA. MO. 65301 

aan a ~ 
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Approximately 4'" long up to seven letters or numbers 

YOUR CALL SIGN OR NAME INDIVIDUALLY 

HANDCRAFTED FROM CALIFORNIA REDWOOD 
MAKES GREAT GIFT FOR THAT “SPECIAL” HAM. 

YOU'LL BE DELIGHTED. $5.95 EACH PREPAID, 
(MO. RESIDENTS ADD 22¢ SALES TAX). PLEASE 

PRINT CALL SIGN OR NAME DESIRED - SEND 

EQUPMENT 

GINPOLESGE- 81 PO Bow 9+Oak Lown il 60454 ; eave 
pase elee F GP -81 GINPOLE 

- Fits oll popular towers 11 O.D. to 

1+ OD legs 
Pulley Assembly 

+ Strong welded steel construction 
- Hot dipped plated 
- Dead lift tested ot 120 Ibs. 

Aluminum Pole 

Assembly 10 ft. long 
2 OD. EMT o eae Ss = eS 

Dealer Inquires lemted 

+ Will last a lifetime 

Clamp Assembly 

Two methods of 
purchasing the IX Equipment 
GINPOLE are available 
Method (1) Purchase GP 81- Kit GINPOLE 
Includes pulley and clamp assemblies 
which con easily be shipped UPS 
The customer purchases the pipe locally 
to save shipping cost. Recommended pipe 
is aluminum 1: (2 OD) electrical 
mechanical tubing, also referred to os 
1 EMT. however, a suitable substitute 
may be used 

GP B1-Kit $129 50 UPS ides 

Method (2) Purchase GP 81-1 GINPOLE 
Assembly Entire GINPOLE shipped Motor 
Freight F.O.B. Oak Lown, IL $159.50 
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ROSS $$$$ New Special Kenwood R600 $300.00, TR2500 
$287.90, Icom 2AT $234.90, 4AT $249.90, Yaesu FT-102 
$989.90, FRG-7 $239.90, NC-2 $59.90. Send SASE for more 
new specials. Closed Monday at 2:00. ROSS DISTRIBUTING 
CO., PRESTON, ID 83263, phone (208) 852-0830. 

“ELECTRONIC BONANZA" Bearcat-100 $289.49, BC-350 
$388.49. Regency-810 $274.95, R-1040 $149.95. Kenwood 
R-1000 $419.95, R-600 $344.95. Sony-2001 $298.99, 
ICF-6500 $189.95. Also complete lines for Yaesu and Pana- 
sonic. Frequency Directories, Cordless Phones, Radar De- 
tectors, CB’s, much more. FREE UPS SHIPPING in the Conti- 
nental USA. Write: GALAXY ELECTRONICS, Box 1202, 67 
Eber Ave., Akron, Ohio 44309. 

WANTED: National variable ratio dial for SW3 receiver. Pse 
airmail, Jock, ZL2GX, 152 Lytton Road, Gisborne, New Zea- 
land. 

DIGITAL FREQUENCY DISPLAYS. Converted new Yaesu 
units for FT-101 series plug into ext. VFO jack and work (no in- 
Stallation). 3/8 red LED's. $95.00 postpaid. 30-day money 
back. See 73 Magazine ad. Models for almost a!! YAESU, 
KENWOOD, HEATH, COLLINS, and DRAKE. Write for more 
information. 6-month warranty. GRAND SYSTEMS, General 
Delivery, Blaine, Washington 98230, or VE7LB Callbook. 
Phone (604) 530-4551. 

CUSTOMIZED DX BEAM HEADING PRINTOUT FOR YOUR 
QTH: Send call, name, address. $5.00 ppd. RAK Electronics, 
Box 1585, Orange Park, Florida 32073. 

FREE AD with subscription. Ham Buy, Sell, Trade, Want ADS. 
One year $4.00, 2 years $7.00. WA4OSR’s RIGS & STUFF, 
Box 973-C, Mobile, AL 36601. 

WANTED: Main tuning dial for Hallicrafters SX110 or source 
of supply. Contact WA8DJY 1-513-288-2424. 

WANTED: EICO vfo #722 and transmitter #723. Write John 
Barolet, W3BUD, 108 Elliott Court, California, MD 20619. 

FOR SALE: Heathkit M7-1 “Cheyenne” transmitter and Na- 
tional NC-109 communications receiver. Both good condition. 
Both $150. KL7QI, 536 Dunbar, Fairbanks, AK 99201. Phone 
(907) 456-5974. 

WANTED: Kenwood R-599 in good condition. Mac, W4OFS, 
RT. 1, Box 57-A, Beaverdam, VA 23015. Phone 804-449-6605. 

WANTED: Vibroplex Blue Racer (narrow one) any Vibroplex 
with ship's name on base. John White, Box 147, Mabel, MN 
55954. 

ALL BAND TRAP ANTENNAS! 
=f <> , S-- ee 

W 
PRETUNED- ASSEMBLED Zi FOR ALL MAKES: AM- 
ONLY ONE NEAT SMALL 1 ATEUR TRANSCEIVERS! 
ANTENNA FOR ALL BA- ©" GUARANTEED FOR 2000 
NDS! EXCELLENT FOR WATTS SSB INPUT FOR 
APARTMENTS! IM- NOVICE AND ALL CLASS 
PROVED DESIGN! AMATEURS! 

COMPLETE with 90 ft. RGS5S8U-52 ohm feedline, and 
PL259 connector, insulators, 30 ft. 300 Ib. test dacron end 
supports, center connector with built in lightning arrester and 
static discharge. 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 BANDS! NO BALUNS NEEDED! 

80-40-20-15-10 - - 2 trap - 104 ft. -Model 998BUC . $89.95 
40-20-15-10 -- 2 trap -- 54 ft. - Model 1001BUC .. $88.95 
20-15-10 meter.- 2 trap- 26ft. - Model 1OO7BUC. .$87.95 

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clerical- customs etc) or 
order using VISA -MASTER CARD- AMER.EXPRESS. 
Give number and ex. date. Ph 1-308-236-5333 9AM - 6PM 
week days. 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 returned in new condition! Made in 
USA. FREE INFO. AVAILABLE ONLY FROM 

WESTERN ELECTRONICS 
Dept. AC-.11 Kearney, Nebraska, 68847 
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Join Now 
QSL Forwarding Service 

Have your QSL cards forwarded effi- 
ciently and quickly on a weekly basis to 
foreign bureaus and/or QSL Mgrs. by 
First Class Mail and/or Air Mail for Only 
6¢ apiece, and at the same time have 
the opportunity to qualify for the fan- 
tastic awards listed below for the most 
QSL cards submitted to our bureau for 
forwarding by a single member within 
the stated 6 month period. There are 2 
categories: (1) Novice and Technician; 
and (2) General, Advanced, and Extra. 
Just look at the awards you can receive 
with the skill and enjoyment of QSLing. 

Dec. 1, 1982 through May 31, 1983 
a New TR7A (1 each category) 

June 1, 1983 through Nov. 30, 1983 
a New TS830S (1 each category) 

Plus separate awards at end of year 
to be announced. 

All awards will be determined by QSL/ 
DX Service and will be final. 

Send as many cards as you want when- 
ever you wish. They will be forwarded to 
the respective bureaus and/or QSL 
Mgrs. by FIRST CLASS MAIL and/or AIR 
MAIL. 

Service starts Dec. 1, 1982, and all dues 
must be received by Nov. 18, 1982. Na- 
turally, you can join at any time. All-con- 
tacts as noted on your QSL cards must 
be made on or after Dec. 1, 1982. 

All rules and regulations for the for- 

warding of your cards will be sent to 
you prior to start of service. Please do 

not send cards until you receive our in- 

structions. 

Dues for the QSL/DX Service for 1 year 
is $29.95. Make your check payable to 
QSL/DX Service. Dues will be refunded 
if minimum membership requirements 
are not met. This is an OUTGOING BUR- 

EAU ONLY, serving amateurs in the 

USA (and possessions) and Canada. 

For our Special Rates covering DXpedi- 

tion QSL Forwarding services, please 

send an SASE. (QSL cards covering DX- 

peditions do not qualify for above de- 

scribed awards program.) 

LET’S GET THOSE CARDS MOVING. 

QSL/DX SERVICE 
1340 Hamburg Tpk. 

Wayne, New Jersey 07470 

Please send all reader inquiries directly. 

SPECIAL FEATURES 

« SOLID STATE ELECTRONICALLY REGULATED. 

excessive current & continuous shorted output 

¢ CROWBAR OVER VOLTAGE on all Models except RS-4A. 

e¢ HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE 

e¢ THREE CONDUCTOR POWER CORD 

e ONE YEAR WARRANTY ¢ MADE IN USA. 

on VS-20M and VS-35M 
e Built in Speaker on RS-12S and RS-20S 

PERFORMANCE SPECIFICATIONS 

e INPUT VOLTAGE 105-125 VAC 

e OUTPUT VOLTAGE 13.8 VOC 
(Internally Adjustable. 11-15 VOC) 

e RIPPLE: Less than S5mv peak to peak (full load & low line) 

e REGULATION 

* 0.05 volts 

Shipping 
Ics We (Ibs) (amps) | 

Size (in ) 

HXWXO 
Continuous | 
Duty (amps) 

MODELS 

ASTRON POWER SUPPLIES 
@ HEAVY DUTY @ HIGH QUALITY @ RUGGED @ RELIABLE @ 

¢ FOLD-BACK CURRENT LIMITING Protects Power Supply from 

VOLT & AMP METER ON MODELS RS-12M, RS-20M & RS-35M. 

Separate Volt and Amp meters, with Voltage adjustable from 5-15 Volts 

+ 05 volts no load to full load & low line to high line 

RS SOA 

RS 35A_ RS 35M. VS 35M 

RS 20A. RS 20M. RS 20S.VS 20M 

RS 12A, RS 12M, RS 12S 

RS 10A 

3%x6%x9 RS 7A | 5 
| 4x7%4x10% RS 7B 

3%x6%x9 5 

| 
| 
| 
| 

RS-4A | 3 | 4 

“ICS — Intermittent Communication Service (50% Duty Cycle) 

Specifications: 
Format: 24 Hour Military (973A) 

12 Hour (972A) 
32.768kHz Quartz Crystal 
15 sec/month Max Error 
A single C cell will 
operate this instrument for 
over one year. 

Dimensions (nominal) 
Diameter 12 inches 
Depth 1% inches 

Military Time format wall clock 

Price $59.95 
plus $3.00 shipping 
single piece quantity 

Oscillator: 
Accuracy: 
Power Source: 

Qun jan} Jwchast Qudualhins 
Canadian distributer 
Ham Radio Atlantic 

65 E. Palatine Road 
Prospect Heights, IL 60070 

312-459-5760 
PO Box 755 
St John, NB E2L 483 
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ASTRON 
CORPORATION 
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MODEL RS-50A 

Inside View — RS-12A 

2852 Walnut — Unit E 
Tustin, CA 92680 

(714) 832-7770 

Introducing 
The Model 973A 
Military Time Format 
Wall Clock 
by Benjamin Michael 
Industries, Inc. 

By popular demand Benjamin Michael 
Industries introduces the newest addition 
to it's line of professional quality Military 
Time format clocks. The Model 973A 
features quartz accuracy and a huge 12” 
dial which allows excellent visability even 
in large rooms. This unit is perfect for 
hospitals, communications rooms, flight 
operations offices; anywhere that military 

time is required for accurate, non- 
ambiguous, logging or control. 

A unique, intelligently designed dial 
simplifies the clock face and helps 
eliminate the interpretation errors often 
associated with 24 hour clocks. Battery 
operation eliminates the need for an 
unsightly power cord and, more 
importantly, provides immunity to power 
line failures. 
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300 Watt Tuner 

Continuous coverage 160 
through 10 meters - even new 
WARC bands. 

All controls up front. No rear 
panel switches or jumpers. 

Ceramic insulation on_ all 
switches, capacitors and 
feed-through insulators. 

Tap switch for fast band 
change. 

Are solid state finals giving you 

trouble? Here is a tuner that will 

match your dipole, inverted Vee, 

random wire, vertical, mobile 

whip, yagi, quad, or balanced-line- 

fed antenna. Quickly and easily. 

Easy to operate. The front panel 

function switch selects the aux- 

iliary coax connector (use it for an 

antenna or for your dummy load), 

coax fed antenna direct, coax fed 

antenna through the tuner, single 

wire, and balanced wire antennas. 

Wide range “T” network gives low 

SWR and maximum radiation. 

Efficient, dependable. Large air 

core inductor. Heavy duty balun 

built in. 

Compact size. 8X8X4% in. All 

metal cabinet. Attractive brushed 

aluminum panel. Black pebble vi- 

nyl cover. Convenient control 

knobs. 

Model PT-407 $149.95 in the 

U.S. and Canada. Add $4.00 

shipping/handling. California 

residents add sales tax. 

MasterCard 

Free catalog on request. 

Palomar 
Engineers 

1924-F West Mission Road 

Escondido, CA 92025 

Phone (714) 747-3343 

Please send all r 432 eader inquiries directly. 
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SWR S&S& Power 

The most advanced 
automatic computing RF 
measuring instrument in 
amateur radio. 

Logarithmic SWR scale. 

Power ranges 20/200/2000 
watts. 

Frequency range 1-30 
MHz. 

Automatic. No “set” or “sensitivity” 

control. Computer sets full scale 

so SWR reading is always right. 

Complete hands-off operation. 

Light bar display. Gives instant 

response so you can see SSB power 

peaks. Much faster than old-fashioned 

panel meters. Baton switch selects 

three power ranges. 

Logarithmic SWR display. Computer 

expands the display where you need 

it so it’s easier to see, easy to use. 

Computer operated. Now an 

analog computing circuit and digital 

comparator automatically compute 

SWR regardless of power level. Frees 

you from checking zero, setting a 

“sensitivity” knob and from squinting 

at old-fashioned cross. pointer 

mechanical meters. With this new 

meter computing is done electronically 

and displayed with moving light bars. 

Individual bars for SWR and power. 

Compact, attractive. The new 

SWR & Power meter is in a 4X4X5 

inch metal case with brushed aluminum 

panel and black vinyl cover. Red light 

bars. Baton switches. For 115-v 

50/60 Hz. 

Model M-827 Automatic SWR & 
Power Meter $119.95 in the U.S. & 

Canada. Add $3 shipping/handling. 

California residents add sales tax. 

i EES 
| VISA__| 

ORDER YOURS NOW! 

Palomar 
Engineers 

1924-F West Mission Road 

Escondido, CA 92025 

Phone (714) 747-3343 

Please send all reader Inquirtes directly. 



T ” 2 3 0 IR . fey “i sheen dldl 
Sporting an all-new Liquid Crystal Display, the FT-230R is Yaesu’s high-performance answer to 
your call for a very affordable 2 meter mobile rig with an easy-to-read frequency display! 
The FT-230R combines microprocessor convenience, a sensitive receiver, a powerful yet clean 

transmitter strip, and the new dimension of LCD frequency readout. See your Authorized Yaesu 
Dealer today — and go home with your new FT-230R! 

ie STEP pats /mn/PA! 

Be. TP: 
7.32 

em FM pclae 

favorite channels. as Ae 

» Selectable synthesizer steps 6k KHz, or 10 0 kHz) 

in dial or scanning mode. Oke 

© Priority channel for. checking: ‘a tava 60 
frequency for activity while monitoring another. : S 

| --@ Unique VFO/Memory Split. mode for covering ea. Lithium memory backup battery with estimated 

| ~~ unusual repeater splits. : _ lifetime of five years. i 

| e Up/Down band scan plus memory scan for —®- Optional’ YM-49 Speaker/Mictophone - and 

| busy or clear channel. Scanning microphone -  YM-50. DTMF. Encoding Mictaphene provide 

| included in purchase price. . maximum operating versatility. 

; p “And don’t forget! Yaesu has a complete line - 

: of .VHF and UHF handheld and _ battery 

| Apiee | See ere portable transceivers using LCD display!!! 

| 2 Meters 70.cm ; : ; 

FT-290R - 2 Meters * 
SSB/CW/FM Portable 

FT-690R - 6 Meters 

USB/CW/AM/FM Portable 
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ICOM HE 
Three Choices— Three Great Radios 

IC-720A ; ae eee I . . spausaawrp ets g tuning, speech 
Listen to signals from ®) FES. enna ee ag ee gs ae compressor, 100 
around the world Ot Ares Ss ze sat S ' watts, SSB, CW, AM, 
with a 100 KHz — ucen anole @ reese: 2| RTTY (FSK), 
30 MHz receiver. Tee computer 
Talk with a 160 — rte - compatible tuning, 
10 meter transceiver f ce ; 12 volt operation, all 
— ready to go § \ features standard 
WARC 79 bands, q é except CW & AM 

narrow filters. ICOM 
system” accessories 
are available for a 
complete station. 

dual VFO’s — split 
operation. ICOM’s 
DFM (Direct Feed 
Mixer), passband 

iter, switchable CW ss! 

Optio Mire FM. Se 
automat Me | 
internal AC pow 

supply and 5 
comatinnn Iters. ICOM 

‘Sound State ALL BANDER syste 

portable/ mobile 
with ICOM’s small 

point receiver 
utilizing ICOM’s 
DFM, SSB, CW,/AM, 

~ dual VFO’s —/split 

ANT INAUT POWER 
4 Ne : 3040 020-100-1020 W 40(a8m) ‘MIC GAIN-S°RF PWR AF GAINVSRE GAIN | Ss i 

transceivers — IC-2KL autObandswitching broadbanded linear 
amplifier, AT-500 or AT-100 autobandswitching, autotuning antenna 
tuners, IC-PS15 power supply, BC-10A memory backup, ICSP3 external 
speaker, ICHP! beadphohes, IC-AHI autobandswitching mobile 
antenna, ICMB5 mobilemount and ICSMS5 desk microphone 
(condesenser type ). 

CIRCLE 135 ON READ 

ICOM America, Inc, 2412-1.46th Ave NE, Bellevue, WA 98004 (206 )454-81 55/3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780. 
All stated specifications are approximate and subject to change without notice or Obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 


