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TW-4000A KENWOOD FM DUAL BANDER 
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optional voice synthesizer. 
¢ 10 Memories with Offset Recall and 
Lithium Battery Backup 
Stores frequency, band, and repeater offset. 
Memory O stores receive and transmit fre- 
quencies independently for odd repeater 
offsets, or cross-band operation. 

e Programmable Memory Scan 
Programmable to scan all memories, or 
only 2 m or 70 cm memories. Also may be 
programmed to skip channels. 

e Band Scan in Selected 1-MHz Segments 
Scans within the chosen 1-MHz segment 
(ie.. 144.000-144.995 or 440.000-440.995. 
etc.). The scanning direction may be 
reversed by pressing either the “UP” or 
“DOWN” buttons on the microphone. 

e Priority Watch Function 
Unit switches to memory 1 for 1 second 
each 10 seconds, to monitor the activity on 
the priority channel. 

¢ Common Channel Scan 
Memory 8 and 9 are alternately scanned 
every 5 seconds. Either channel may be 
recalled instantly. 

¢ Dual Digital VFO’s 
Selectable 5-kHz or 10-kHz for 2 m, and 
5-kHz or 25-kHz for 70 cm. Depress “UP” 
or “DOWN” key on the front panel for band 
change in 1-MHz steps. 

e¢ 16-Key Autopatch UP/DOWN Microphone 
(Supplied) 

e Repeater Reverse Switch 

KENWOOD’s TW-4000A FM “Dual- 
Bander” provides new versatility in VHF 
and UHF operations, uniquely combining 
2 m and 70 cm FM functions in a single 
compact package. 

2 m and 70 cm FM in a Compact Package 
Covers the 2 m band (142.000-148.995 
MHz), including certain MARS and CAP 
frequencies, plus the 70 cm FM band 
(440.000-449.995 MHz), all in a single 
compact package. Only 6-3/8 (161)W x 
2-3/8 (60)H x 8-9/16 (217)D inches (mm), 
and 4.4 lbs. (2.0 kg.). 
Large, Easy-to-Read LCD Display 
A green, multi-function back-lighted LCD 
display for better visibility. Indicates fre- 
quency, memory channel, repeater offset, 
“S” or “RF” level, VFO A/B, scan, busy, and 
“ON AIR? Dimmer switch. 
25 Watts RF Power on 2 m/70 cm. 
Hi/Lo power switch. 
Optional “Voice Synthesizer Unit” 
Installs inside the TW-4000A. Voice 
announces frequency, band, VFO A or B, 
repeater offset, and memory channel 
number. 

e Front Panel Illumination 

All mode “Dual-Bander” 
~ jela ized tuning. Split (cross) fre- 

quency operation possible. F. 
LOCK switch provided. 

¢ 10 memories include band and 
frequency data, backed up by 
internal batteries (not supplied). 
Battery life exceeds one year. 
Memories 9 and 10 for priority 

ES instant recall. 

e Band scan, with selectable 0.5, 
1, 3, 5, and 10-MHz scan 
bandwidth. 

2 m & 70 cm all mode, 
dual digital VFO’s, 
10 memories, scan, 
IF shift... 

e USB, LSB, CW, 
covering the 2 m band (144.000- 
148.000 MHz) and the middle 
70 cm band (430.000-440.000 e¢ Memory scan selectable for all 
MHz). UP/DOWN band switch. memories, or 2 m or 70 cm only. 

e Dual digital VFO’s with normal/ ¢ IF shift circuit rejects adjacent 
tight drag switch. VFO steps in _ interference. 
20-Hz, 200-Hz, 5-kHz, or ¢ High sensitivity and wide 
12.5-kHz, plus “FM CH” channel- dynamic range e 7-digit 

SK TS-780, 

2m & 70 cm in single compact package, LCD, 25 W, 

fluorescent tube digital display 
° 10 watt RF output e 2 m +600- 
kHz TX offset switch with reverse 
switch ¢ Tone switch for optional 
TU-4C two frequency tone 

e High Performance Receiver/Transmitter 
GaAs FET RF amplifiers on both 2 m and 
70 cm, high performance MCF’s in the Ist 
IF section, provide high receive sensitivity 
and excellent dynamic range. The high reli- 
ability RF power modules assure clean and 
dependable transmissions on either band. 

° Rugged Die-cast Chassis 
e Optional Two-Frequency CTCSS Encoder 
Easily mounted inside the radio, allows DIP 
switch programming of two different tone 
frequencies, for 2 m and 70 cm. 

e “BEEPER” sounds through speaker. 
e Easy-to-Install mobile mount 
TW-4000A accessories: 
e VS-1 Voice Synthesizer 
¢ TU-4C Two-Frequency Programmable 
CTCSS Encoder 

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

More information on the TW-4000A and 
TS-780 is available from all authorized 
dealers of Trio-Kenwood Communications, 
1111 West Walnut Street, Compton, 
California 90220. 

KENWOOD 
... Pacesetter in amateur radio 

encoder unit e VOX and ‘semi 
break-in CW built-in e FM center} 
tune meter e Noise blanker for 
SSB, CW. 

Subject to FCC approval 



COMMUNICATIONS 

POWER 

“Now hear this”...digital display, 
easy tuning 
The R-600 is an affordably priced, high 
performance general coverage communica- 
tions receiver covering 150 kHz to 30 MHz in 
30 bands. Use of PLL synthesized circuitry 
provides maximum ease of operation. 
R-60¢ > 
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e150 kHz to 30 MHz continuous coverage, 
AM, SSB, or CW. 

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

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

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

“Small talk”...IF shift, 
Processor, N/W switch, 
affordable. 
A compact, all solid-state HF 
SSB/CW transceiver for mobile 
or fixed base station, covering 
3.5 to 29.7 MHz. 

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

MopeL R-GOD 

strong signals. 

standard scale. 

cable kit. 

Speaker. 

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

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

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

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

¢ RF Attenuator allows 20 dB attenuation of 

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

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

¢ Optional 13.8 VDC operation, using DCK-1 

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

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

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

MIC--CAR 

e RF attenuator, built-in. 

e Effective noise blanker. 

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

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

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

High performance, easy tuning, 
digital display 

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

* Covers 200 kHz to 30 MHz. 
¢ 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. 
e RF step attenuator. 
¢ Three IF filters for optimum AM, SSB, CW. 
¢ Effective noise blanker. ¢ Tone control. 
¢ Built-in 4-inch speaker. ¢ Dimmer switch. 
e Wire and coax antenna terminals. 
* Voltage selector for 100, 120, 220, and 240 
VAC. Operates on 13.8 VDC with optional 
DCK-1 kit. 

Optional DFC-230 Digital 
Frequency Controller 
Frequency control in 20-Hz 
steps with UP/DOWN micro- 
phone (supplied with DFC-230). 
Four memories and digital 
display. (Also operates with 
TS-120S, TS530S, and 
TS-830S.) 

Optional accessories: 

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

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

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

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

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut, Compton, California 90220 
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You ve got to 
get a Santec 
to get it right! 
Compare Santec to anything you like, and you'll see — you've got to get 
a Santec to get: Ei memory channels which store standard repeater / 
offsets for instant recall H-less than 10 ma drain in receive to conserve 
power while you're monitoring @ extremely wide power options of 0.1 
W, 1.0 W or even 3.5 W for varying conditions Il an accurate 24 hour 
clock for instant reference Il and a full two year extended service plan 
which no one else will match. ee 

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

61 xA68 x 49 Size (mm) 68 x 170 x 47 66 x 168 x 40 

Weight with Batt. 600 gm 720 gm 540 gm 
Readout LCD (full 6 digits) LCD (4 digits) LCD (4 digits) 

Memory Channels 10 7% 10 10 

Memory of Offsets YES NO NO 

Memory Backup YES, Capacitance ” Yes, Lithium Batt. Yes, Lithium Batt. 

Scan (mem. & band) || YES / Yes = Yes 
Search Mode YES e NO NO 

Step Size 5-100 kHz” 5 or 10 kHz only Any 5kHz multiple 
Battery Quick Change Pack 

500 ma;hr, 9.6 V 

142-148.995 Tx 
(149.995 optional) 
142-149.995 Rx 

Quick Change Pack Slide-on Pack 
450 ma-hr, 10.8 V 400 ma-hr, 8.4 V 

143.5-148.495 TwRx | 143.9-148.995 TWRX | Frequency Coverage 

Power (max) 3.5 W High 2:5 W High 2.5 W High 
4.0 W. Med. 
0.1 W Low 0.2 W Low .3 W Low (approx.) 

Priority y YES (in Mem/Scan) Yes (Priority Ch.) NO 

Clock / || Yes : Ne) Ne) 
Computer Current 

Saver YES (<10 ma) NO (20 ma) NO (27 ma) 
Display 6 Digits + Mem. # 4 Digits + Mem. # 4 Digits + Mem. # 

New! Affordable Price! See your Authorized Santec Dealer for details. 

Competitors’ specifications were obtained 
from published specifications sheets, and they 
are subject to change without notifi cation He 

/Santec or Encomm, Inc. 
SPX DPX~ FREQ CLK 

Shown with optional 

SM-3 speaker 

microphone. 

Accessories for SANTEC Handheld Radios 
jp eASckwise from upper left: z 

: Leather Case (ST-LC) Export orders invited. 

Base Charger & Power Supply (ST-5BC) All stated specifications are subject to change without notice or obligation. 
Remote Speaker (MS-50S) 
Mobile Charger (ST-MC) % ts Encomm, Inc. Please send me more AUSMTELSe about: = Speaker Microphone (SM-3) 9000 erie 6 [The ST-144/,. 

The ST-144 uP is approved under FCC Part 15 Suite 800 ElAuthorized: SANTEC Dealers 
Plano TX 75074 

SANTEC | = 
©1982, Encomm, Inc. ADDRESS 

2000 Avenue G, Suite 800, Plano, Texas 75074 
Phone (214) 423-0024 + TLX 79-4783 ENCOMM DAL city STATE. “ZIP 

Repairs, Parts & Service Available [are]. 24 YOU MAY SEND A DUPLICATE OF THIS FORM. 
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ak Ferra Biac AN EDITORIAL 

ii looks as though the ARRL is going out 
of its way to prove that the old adage is 
true; you know, the one that says “‘if you 
don’t learn from history, you’re bound to 
repeat it.’’ During the CB growth and 
boom, CBers became the official pariahs, 

and Newington’s evangelical approach 
to converting them to amateur radio was 
far less than inviting. Alienation and dam- 
nation do nothing to win friends and influ- 
ence people. We lost a ‘‘handle’’ (pardon 
the pun) on quite a number of prospective 
new amateurs. It truly became a case of 
“Us against Them’’ and ‘‘Us’’ didn’t 
come out looking any too good. 

At the last board meeting, the ARRL 
“proposed that no applicant be afforded 
Full ARRL Membership unless their li- 
cense class shall have required Morse 
Code as a requirement.’ | guess that this 
is a preparatory admission that the code- 
free license is probably going to go 
through, and that if it does, ‘‘We’ll show 

them.’ I’m sure that this potential second 
generation of ‘‘Second Class Citizens’’ 
will rush out to join the League, too. 

While | don’t think that anyone really 
expects the same numbers of people to 
flock to this new license, /f and/or when 
the license class goes into effect, the net 
result will be that the ARRL will then rep- 
resent a smaller and smaller percentage 
of all licensed amateur radio operators. 
Now they represent about 20% of all li- 
censed amateurs, and it is foreseeable 
that that number can drop to 5 to 10%. 
The shrinking coterie that now exists 
could create an opening for a competing 
national organization a year or so down 
the road. 

The wagons have truly been drawn ina 
circle. However, it appears that only the 
Indians are winning the battles. It seems 
foolish to create another ‘“‘Little Big 
Horn’’ that in no way will help either ama- 
teur radio or the ARRL. 

| hope that the ARRL sees fit to mellow 
their attitude this time, while there is time. 
The proposal is in committee at this writ- 
ing. Hopefully they will decide to shelve 
this idea. 

Travels With CQ 
Compared to Dayton, the Birming- 

Hamfest is quiet... almost anything else 
is. While the economy is not exactly thriv- 
ing in the Birmingham area, the spirit is 
high and the folks are just as enthusias- 
tic. We did get the usual weekend rain, 
but the fleamarket for this one was in- 
doors and air conditioned, so there was 
no inconvenience or discomfort in perus- 
ing the wares. As usual, there were plenty 
of bargains to be had. Dave Ingram was 
there, and | did get a chance to see Karl 

Thurber, too. CQ was well represented at 

this one. 

The following Friday Dick and | were 
supposed to leave for the Rochester 
Hamfest. | say supposed to because in 
the typical last-minute rush we arrived at 
LaGuardia Airport only to realize that our 
plane was to leave from Kennedy. After a 
wild cab ride to Kennedy (right out of a 
movie chase scene) we found out that we 
could get on the plane, but our luggage 
and cartons couldn’t; they wouldn’t get 

there until the next afternoon, way too 
late for the one-day event. I’m sorry that 
we didn’t make it, as | understand from 
the folks who got there that it was a very 
good show. We’ll make better plans for 
next year and allow more time. That Sun- 
day Dick and | were at the LIMARC flea- 
market out on Long Island. This flea- 
market has grown steadily over the years 
and now attracts quite a few commercial 
exhibitors. 

Somewhere between the LIMARC flea- 
market and the Dallas HamCom came 
the news that Wayne had sold out. A Cali- 
fornia-based publisher of computer mag- 
azines reportedly bought Wayne Green 
Enterprises for between 16 and60 million 
dollars, depending on who you talk to. Ei- 
ther way it’s a lot of money. What will hap- 
pen to 73, which has not been as popular 
or profitable lately, is anybody's guess. 

The Dallas HamCom was bigger than 
ever. | did get to spend an extra day in 
Dallas, as | arrived on the Thursday be- 
fore the show. | know that Texas likes to 
do everything big, but it’s hard to recon- 
cile that Dallas has bigger highways and 
far more traffic problems than we do in 
New York. On that Thursday | went to visit 
the home of Encomm, Inc. They market 
the Santec HTs, the Welz line, and now 
the KDK amateur transceivers. | had 
lunch with Encomm’s President, Tom 
Gentry, K5VOU. He’s also one of the 

guiding forces behind HamCom and its 
growth over the last six years. Later that 
afternoon | went over to Texas Towers. 
Gerald Williamson, KSGW, has built up a 
nice business over the past few years. 
He’s as pleasant and easy going in per- 
son as he was to the customers who were 
calling in while | was there. We had dinner 
later that evening and talked about home- 
brewing and the upcoming show. 

The next morning | went over to see the 
gang at AGL Electronics. | saw Gordon 
Fogg, N5AU. His antenna farm was on 
our cover a year or so ago—the cover 
with the great sunset and all of those tow- 
ers. | also talked with Bob Alexander, 
W5AH, who works at AGL. Bob has an ar- 

ticle coming up next month on a neat 30 
meter update for the FT-901. 

| then had a quick hour in the sun at the 
hotel pool before | went to pick up Dick 
and Jack at the airport. With Dallas traffic 
that meant a 4% hour round-trip ride. We 
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had a good time as usual that weekend at 
HamCom. There were more commercial 
exhibitors this year, and the fleamarket 

appeared to be twice the size of last 
year’s. It was a very busy show for all. 

Sunday Jack left for New York and 
Dick and | flew to Chicago for the Con- 
sumer Electronics Show (CES). If you can 
picture a show that is about five times the 
size of Dayton that has exhibits which run 
into the hundreds of thousands of dollars, 
then you might have an idea of CES. It 
was a mind-boggling day of seeing what 
will be available to the public next year. 

Next week I'll be off to Washington, 
D.C. for the amateur radio luncheon at 
AFCEA. Then on the 17th we leave for the 
Atlanta Hamfest. I’ll report on both of 
these events next month. | can say, 

though, that after six months of traveling 
this year | have noticed a definite upward 
trend in the economy and in the spirit of 
those who attend shows. I’d like to be 
able to say that the whole country is thriv- 
ing, but obviously | can’t. However, | think 
that the worst is over and that the rebuild- 
ing efforts will take a little while to filter 
throughout the land. All of the signs and 
the will and determination for a recovery 
are there. 

Errata 
The first promotional issues of our 

Spanish edition, CQ Radio Amateur, ar- 

rived, and they look great. Many of our au- 
thors and columnists can now see what 
their articles look like in Spanish, and 
they can also amaze their friends by tell- 
ing them that they are bilingual (a hidden 
talent). Although the focus for this maga- 
zine will be Spain and South and Central 
America, copies will also be available 
here in the U.S. 

Allin all it’s been a very busy month for 
CQ and for amateur radio in general. By 
next month we should know whether 
there will be four amateur radio maga- 
zines or three, so you’ re all free to specu- 
late on that one. These certainly are ex- 
citing times. |’d also like to leave you with 
the reminder that Dr. Owen Garriott, 
W5LEL, is set to operate from the mobile 

as STS-9 Spacelab lifts off on September 
30th. Don’t ask me what countries or 
counties this will count for, but it is con- 
ceivable that Owen could work WAZ, 
DXCC, and USA-CA all on 2 meters. There 
should be complete details in most of the 
magazines in September. 

As summer begins to draw to a close, 

be good to yourself and amateur radio by 
getting out there to support your local 
radio club and hamfest. Your participa- 
tion does make a difference. 

73, Alan, K2EEK 

Say You Saw ItInCQ 



New Para-Sleeve Design 
The Explorer 14 is a new antenna design we call PARA-SLEEVE which uses an 
“open-sleeve”’ dipole optimized for maximum bandwidth and directivity. Here is the 
concept. A central dipole, driven directly by the transmission line, has a /2 wave 
resonance on the lowest operating frequency. Two shorter sleeve elements, tightly 
coupled to the central dipole, modify its impedance to create a /2 wave resonance 
to the highest operating frequency. This para-sleeve system is expanded by the ad- 
dition of 15 meter traps and 20 meter element tips. A revolutionary new concept 
for HF tribanders. So unique, we've applied for a patent. 

Broadband Performance 
The Explorer 14 will load solid state tranceivers to maximum output with VSWR below 
2:1, eliminating the need for an antenna tuner. You'll have edge to edge broadband 

performance on 20, 15 and 10 meters with gain and front-to-back ratio competitive 
to giant tribanders that cost twice as much or more. You’ll be able to work stations 
you cannot even hear with a dipole antenna. And, the Explorer 14 handles max- 
imum continuous legal power with a respectable safety margin. 

Short Boom Save Space and Money 
If your space or budget was too limited for a long boom tribander, chances are the 
Explorer 14 will fit both. The boom is only 14’ (4.3m) long and the turning radius 
requires only 17'3” (5.3 m). The compactness of the Explorer 14 reduces its overall 
weight and windload surface so you can mount it on a roof tripod, a mast or a tower. 
For Example, the Hy-Gain CD-45Il rotator and HG52 tower are a perfect match for 
the Explorer 14. This saves you the cost of an extra heavy duty rotator and tower. 

Superior Construction 
The Explorer 14 includes passivated stainless steel hardware and heavy gauge, 

we pre-formed element and mast brackets. High grade 6063-1832 thick wall swaged 
oS aluminum tubing is used throughout. A BN86 balun is included and a new Beta 

: ww Multi-Match provides DC ground to reduce lightning hazard and precipita- 
~ tion static. It’s a rugged, easily assembled antenna that survives winds 
SS to 100 mph (160 km/h). 

PG Quad Band Option 
> You can add a fourth band, either 30 meters or 40 

. meters to the Explorer 14 with the QK-710 
kit. A kit that attaches to the central 

dipole and is easily adjusted for 
either 30 meters (WARC) or 

Se 40 meters at minimal SS 

ae 
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Lew McCoy, WIICP, is among the most 
authoritative writers in amateur radio. For 
over 30 years he served on the ARRL 
technical staff with his last position as 
assistant senior technical editor. Present- 
ly he is the technical writer for CQ 
magazine. Here is what he had to say 
about the Explorer 14: 

“In my opinion, with Explorer 14, Hy-Gain produced a truly 
high gain, high performance antenna in a small package. 
The ‘‘para-sleeve”’ design provides the amateur a whole 
new ball game, particularly in the area of broadbanding. 
| was really surprised when | actually verified the gain, front- 
to-back and bandwidth during my recent visit to the Hy- 
Gain labs and antenna range in Lincoln, Nebraska. The 
Explorer 14 is a winner.” 

Specifications: 
Electrical 

Frequencies of operation: 20M 1 A 

Under 2:1 VSWR (MHz) 14.0-14.35 21.0-21.45 28.0-29.7 

Maximum F/B Radio (dB) 27 27 21 
Maximum Gain (dB) ME 7.5 8.0 8.0 
Maximum Power Maximum Legal 

DC Ground 

Feed point and balun 

TELEX huy-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. 

Boom Length 
Turning Radius. . 
Net Weight 
Wind Surface Area 

141%" (4.3 m) 
17'3" (5.3 m) 

43 Ibs. (19.5 kg) 
7.5 sq. ft. (.69m2 ) 



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 

2 KW PEP 

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 

© 
cus 

CORPORATION 

THE ANTENNA COMPANY 
P.O. Box 4680 . 
Manchester NH 03108 USA 
TELEX 953050 | ‘ 
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Our Reaclers Say 

An Answer To The Ultimate Question 
Editor, CQ: 

Since you ask, ‘‘What has happened to 
the thrill of communicating with another 
person across the miles, oceans, or con- 
tinents?’’ (DX Column, CQ, June 1983), | 
thought | would take a few moments and 
attempt an answer. It’s my answer—per- 
sonal for me—and | am sure that | proba- 
bly only represent a small minority of 
“‘hamdom.”’ 

Let me see. . . . | remember well the 
first time | drove an automobile. What a 
thrill! Now boring. | remember well the 
first time | opened a mike professionally 
as a disc jockey! That stage of my career 
has long since passed. | remember the 
first time | broke 80 on the golf course. | 
was 16 years old. A great thrill. And it still 
would be today if | could do it, but | can’t. 
However, the challenger is still there. | 
guess it is likely that it is the challenge 
that maintains my interest rather than 
past accomplishments. | remain proud of 
the accomplishments, but they are rele- 
gated to mementos for the scrapbooks. 

| don’t exactly remember the first QSO. 
It took months to get the old surplus gear 
to ‘‘put out.’ Finally, someone a few 
miles away answered to report my fog- 
horn note. The first DX contact was Cana- 
da on 80 meters. | still have the logs, and 
still enjoy pouring back through them 
from time to time. Since 1954 I’ve been 
off the.air (ham bands) more than on due 
to career, family, etc. But that old DX bug 

was never far from thought. And now a 
few years down the road at 317 countries 
I’m just as addicted as ever. 

Now to take a shot at answering your 
question—for me. Sorry, but the thrill of 
communicating with another person 
(your italics) across the miles is long 
gone. I’ve done it thousands of times. 
They’ re doing it now with half a watt. The 
kids have grown up with all the things we 
considered marvels. They are no longer 
thrilled with it, nor am |. Granted, many 

enjoy a good ole ragchew. Frankly, most 
are boring. But I'll also admit that many 
are interesting. | hear them often, but 

99% of the time | feel no compulsion to 
join; | just enjoy listening. There have 
been many hundreds of days when the rig 
was on for an hour or two, or three, with 
nothing in the log to show for it. Just lis- 
tening. I’ve always enjoyed listening 
more than talking. I’ve enjoyed code 
more than phone. Personal tastes. 

| really wrote this letter to express my 
opinion that | wish the ARRL would add 

some countries instead of deleting at 
every opportunity. | don’t want my life- 
long (almost) goals to be accomplished. | 
want to keep chasing (DX) just like | did 
when | was 17. | don’t think an ARRL DX 
Advisory Committee member should be 
allowed to vote on a deletion if he already 
has that country confirmed. Let’s go back 
to the 200 mile shore rule. Let’s add some 
incentive to maintain the interest of thou- 
sands of DXers. 

It’s only a game. It’s only a hobby. It’s 
not my career. It’s not my family. It’s not 
my only hobby. | would miss it, but | sure 
could give it up (as many do, from bore- 
dom). 

C’mon guys. The reason | got into ham 
radio was to have fun. | didn’t get into it to 
build and tinker (although that appeals to 
many). | didn’t get into it to ragchew (as 
that appeals to many). | got into ham radio 
because | had a burning desire to oper- 
ate. | became, in the early days, a DJ rath- 
er than an engineer (although | had a first 
phone at 16) for the same reason. | could 
tinker to my heart’s content without a li- 
cense. The license was required only to 
operate. The kids (and adults) did not pick 
up on CB to tinker; they wanted to oper- 
ate, to ragchew, to work DX. Let’s get 
some fun back in. Let’s get some chal- 
lenge back in. 

But so much for the soapbox. So much 
for my one and only letter to the editor— 
ever. For my personal taste, CQ is by far 
the best magazine. It has many more fea- 
tures about operating, and the best DX 
column by far. WA6AUD is one of the fin- 
est writers ever to grace a periodical. 

Ron Brandon, N4AH (ex-W4DUQ) 
Spartanburg, SC 

P.S.: What about the ultimate award for 
band-countries starting at 1000? | could 
never hope to ever ‘‘get them all.’’ And 
for goodness sake, make it retroactive. 
Don’t deny the old timers what they work- 
ed so hard for. 

QRP Brings Them In 
Editor, CQ: 

| just wanted to drop you a line to tell 
you how much | enjoyed your magazine 
the past two months (May and Juné 1983 
issues) with the QRP articles. | enjoyed 
them so much that at the Dayton Ham- 
vention | signed up for a subscription. 
Keep up the good work. 

Charles W. Eglhaut, KASDFK 
Greensburg, PA 

Say You SawitinCQ 



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

At Collins, we te ery k 
settle for less than professional DerOT ance 24-hour burn- -in, 1, then i is aligned and tested to 
So we build every KWM-380 to commercial meet or exceed every spec on the data sheet. 
rather than amateur standards. For example, Which makes us very confident’ about warrant- 
our PC boards are connected by ribbon cables —_ ing your KWM-380 for one full year. 
with gold-plated pinfield connectors. The boards The result is a radio with superior perfor m- 
themselves are all glass epoxy, and virtually 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, 

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

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

..where science gets downto businee 
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Dual-p rpose power 
amplifiers for 
HT and XCVR! 

@1-10 Watts Input 
@ All-mode operation 

@5 year warranty 

model: 

BIOI6 (2 meters) 
IW In = 35W Out 
2W In = 9OW Out 
10OW In = 16OW Out 
with RX preamp! 

$279.95 

C106 (220 MHz) | 
1W In = 15W Out 
2W In = 30W Out 
10W In = 6OW Out 
with RX preamp! 

$199.95 

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

$319.95 

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

P.O. Box 1393 
¥y, CA 95020 

(408) 847-1857 

made in U.S.A. 

AMR DEMRCEAG 

@ Elmer of the Year Award - The Northern New 
Jersey QCWA Chapter is accepting nomina- 
tions for this year’s Elmer Award. The awardis 
given to the amateur in northern New Jersey 
who has done the most to pass on his or her 
knowledge to the next generation of ama- 
teurs. Nominations may be made by any li- 
censed amateur who resides in northern NJ. 
Each nomination must be accompanied by a 
500 or less word statement about the nomi- 
nee, and nominations must be received on or 
before Sept. 1, 1983. Send nominations to 
Gordon S. Gregory, N2IN, 8 Winding Way, 
Denville, NJ 07834 (phone 201-627-4426.). 
@ VHF Conference Call for Papers - Papers are in- 
vited for the 29th Annual VHF Conference 
sponsored by the Electrical Engineering Dept. 
of Western Michigan University. Paper synop- 
ses are due for selection by August 15th and fi- 
nal papers are due October 1st. Reports may 
cover the design, construction, and testing of 
VHF equipment, plus related areas such as 
propagation, RTTY, satellites, and more. Pa- 
pers should be sent to Dr. Cassius Hessel- 
berth, W8FLH, Chairman, Dept. of Electrical 
Engineering, Western Michigan University, 
Kalamazoo, MI 49008. 
© VE3VM from the Welland Canal - The Niagara 
Peninsula Radio Club will be on the air from the 
Welland Canal using the call VE3VM weekends 
in July and August on 7.050-7.095 and 7.225- 
7.295 s.s.b. Send QSL (with s.a.s.e.) to Box 
692, St. Catherines, Ontario, Canada L2R 6Y3. 
@ KF2T from Oyster Creek, NJ - The Jersey Shore 
ARS will operate KF2T from the Oyster Creek 
(NJ) Nuclear Generating Station August 6-7 
from 1800-1800Z. Phone: 3930, 7230, 14260, 
21260, and 28560 kHz. CW/Novice: 30 kHz up 
from lower band edges. VHF: 146.58. RTTY: 
3640, 7085, 14085. QSL to JSARS, 619 17th 
Ave., South Belmar, NJ 07719 (s.a.s.e. for 
commemorative QSL). 
© Special Event from Mackinac Island, MI - From 
1500-2300Z August 13th the Tri-County Wire- 
less Group will operate N8COY from the 
Grand Hotel’s ‘‘Longest Porch in the World’’ 
s.s.b. on 7.280, 14.280, 21.380, 28.580, and 
f.m. 147.480. QSL with s.a.s.e. to N8COY (DX- 
ers via Bureau). 
@ K2JD Special Event - The Rochester ARA will 
operate using the call K2JD from Camp Good 
Days and Special Times, Camp Onanda, NY, 
on August 27-28 between 11 a.m. and 5 p.m. 
Phone: 80 meters 3900-3925 MHz, 40 meters 
7230-7250, 15 meters 21350-21375. CW: 80 
meters 3525-3550, 40 meters 7025-7050, 15 

meters 21025-21075. Also 2 meter FM. For 
certificate send s.a.s.e. and QSL to RARA, 
P.O. Box 1388, Rochester, NY 14603. 
@ Little House on the Prairie Commemorative - This 
Special Event station will be on the air from Au- 
gust 27th to September 4th using the calls 
WAQ@CED and WA@AUU on 10-80 meters on 
the low end of the General and Novice bands. 
Certificate for a QSL and $2.00 to above calls. 

@ The following hamfests, etc., are slated for 

August: 
July 23-24, Charleston Hamfest, Charleston, SC. 

Phone 803-747-2324. 
Aug. 5-7, ARRL Rocky Mountain Div. Convention 

and WIMU Hamfest, Jackson, WY. Phone 

WB7AMP at 307-382-9032, or N7COA at 
307-875-5324. 

Aug. 7, South Hills Brasspounders and Modulators 
Hamfest, Pittsburgh, PA. Contact Andrew L. 
Pato, 1433 Schauffler Dr., W. Homestead, 
PA 15120. 

Aug. 12-14, Austin Summerfest ’83, Austin, TX. 
Contact Austin Summerfest '83, P.O. Box 
13473, Austin, TX 78711. 

Aug. 13, Lake Erie International Hamfest, Dunkirk, 
NY. Contact Lake Erie Hamfest, P.O. Box 
455, Dunkirk, NY 14048. 

Aug. 13-14, Radio Club of Tacoma Hamfair, Taco- 
ma, WA. Contact Grace Teitzel, AD7S, 701 
S. 120th, Tacoma, WA 98444, or phone 206- 
564-8347. 

Aug. 14, Hamfesters Radio Club Hamfest, Willow 
Springs, IL. Contact NSAMY, 10220 S. 86th 
Ct., Palos Hills, IL 60465. 

Aug. 14, Central Kentucky ARRL Hamfest, George- 
town, KY. Contact Bluegrass Radio Club, 
Inc., P.O. Box 4411, Lexington, KY 40504. 

Aug. 19-21, ARRL Pacific Div. Convention, Reno, 
NV. Contact Wide Area Data Group, Inc., 
P.O. Box 3132, Sparks, NV 89432-3132, 
phone 702-358-6303. 

Aug. 20, Tioga County (PA) ARC Hamfest, Bloss- 
burg, PA. Contact Tioga County ARC, P.O. 
Box 56, Mansfield, PA 16933. 

Aug. 20-21, Huntsville Hamfest, Huntsville, AL. 
Contact Huntsville Hamfest, 2804 S. Me- 
morial Parkway, Huntsville, AL 35801. 

Aug. 21, Chicago Area Computer Hobbyists Ex- 
change and Chicago ARC Swapfest, River Grove, 
IL. Call CARC at 312-545-3622. 

Aug. 21, Warren Hamfest, Warren, OH. Contact 
KA8GGD, WARA, P.O. Box 809, Warren, 
OH 44482. 

Aug. 21, New Delmarva Hamfest, Gloryland Park, 
south of Wilmington, DE. Contact Stephen 
J. Momot, K3HBP, 14 Balsam Rd., Wilming- 
ton, DE 19804 (s.a.s.e.). 

Aug. 21, Tippecanoe ARA Hamfest, Lafayette, IN. 
Contact Lafayette Hamfest, Route 1, Box 
63, West Point, IN 47992. 

Aug. 21, Finger Lakes Hamfest, Trumansburg 
Fairgrounds, NW of Ithaca, NY. Contact 
W2CFP, 866 Ridge Rd., Lansing, NY 14882. 

Aug. 27-28, Montgomery (AL) Hamfest, Mont- 
gomery, AL. Contact Hamfest Committee, 
2141 Edinburgh Dr., Montgomery, AL 
36116. 

Aug. 28, Five County Swap-n-Shop, Flint, MI. 
Contact KU8H, 1204 Overland Dr., Lennon, 
MI 48449. 

Aug. 28, Marshall County ARC Hamfest, Argos, IN. 
Contact Marshall County ARC, Box 151, Ply- 
mouth, IN 46563. 

Aug. 28, Lebanon Hamfest, Lebanon, TN. Con- 
tact Morris Duke, W4WXQ, 210 Disspayne 
Dr., Donelson, TN 37214. 

Aug. 28, St. Charles ARC Hamfest, Wentzville, 
MO. Contact SCARC Hamfest, P.O. Box 
1429, St. Charles, MO 63301. 

Aug. 28, Central PA Repeater Assoc. Hamfest/Com- 
puterfest, Hershey Park, PA. Contact 
WB3DNA, 6140 Chambers Hill Rd., Harris- 

burg, PA 17111. 
Aug. 28, Bluefield Hamfest 88, Brush Fork Ar- 

mory, north of Bluefield, WV. Contact Don 
Williams, WA4K, 412 Ridgeway Dr., Blue- 
field, WV 24605. 

Say You Saw ItinCQ 



The KEM Spotlight on: 
—“S0y 000 000 000 5% O0y 0 0 0 0 0 ety eee —- 

@ ee @ ry: © ©6060 060080 C8 00 eo 
-@@8 o@ ® 

The new pacesetter 

for tribander performance 

See your 
144-148-13LB KLM dealer 

Maximum gain, 

across the whole band 

| 
Broadbanded 
hi-performance | Verticals 

coo coe so © cece c0e, , 

For the new age 

of satellite DX 

Why wait? 

Get on 
30 meters (10 MHz) 

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

for details. 

The ultimate H.F. monobanders 

“BIG STICKERS” 

Plus much, much more! 
Write for a complete catalog 

KLM P. O. Box 816, Margaa Hill, CA 6037. 

(408). 779-7363 



DUAL DRIVE TRIBANDERS 
e 20, 15 and 10 meters © Wideband. Low SWR. No tuner needed ® Exclusive phased dual 

drive gives higher gain © Exclusive coaxial capacitors have lower losses, higher Q ® Trans- 

mitter power is radiated not lost in the traps © Full power low loss balun. Gives improved 
beam pattern. 

PAD: 

AVABSES 

HB-33SP 
i 

TE-35ASP 

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 HB9CV 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 MNz. Drive impedance is 50 ohms and maximum element length 27’. They accomodate masts 
from 1% to 2” diameter, withstand 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. 

AX-210N TE-214W HB35T HB-33SP HB-43SP SSL-218 MLA-4 $Q007 $Q22 $Qé1 

Band 144Mhz 144Mhz = 14/21/28Mhz_ = 14/21/28Mhz = 14/21/28/Mhz 144Mhz = 3.5/7/14/21/28Mhz_ 432Mhz 144Mhz 50Mhz 

Element 10x2 14x2 4/5/5 3 4 9x2 1 2x2 2x2 2 

Gain 14.6dB 22.5dB = 10/13/12.5dB__8.5/8.5/10dB ~—_10/10/11dB 16.5dB = 16dB 16dB 12dB 
F/B Ratio 26dB 24dB 23dB 20dB 22dB 22.5dB = 20dB 20dB 20dB 
V.S.W.R. 15 1.3 1.5 1.5 15 1.5 Leer 1:5, 1.5 1.5 
Power R 500Wpep 1KWpep 2KWpep 2KWpep 2KWpep 1KWpep 250Wpep 250Wpep 250Wpep 250Wpep 

Impedance 500hm 50ohm 50ohm 500hm 50ohm 50ohm 50ohm 500hm 50ohm 500hm 

Element L 1.07m 1.02m 8.4m 8.0m 8.0m 1.02m 1.8mx4 0.17m 0.57m 1.8/1.5m 
Boom L 3.5m 5.7/2m 7.5m 4.0m 6.0m 3.5m 2.9m 0.54m 2.0m 1.8m 

Turning Radius 1.79m 2..79m 5.56m 4.59m 5.08m 2.02m - 0.43m 1.00m 0.90m 
Wind Surface Area 0.23m? 0.60m? 0.75m? 0.46m? 0.62m? 0.32m? 0.05m? 0.03m? 0.15m2 0.22m? 

Wind Load (EIA Std.80MPH) —_23.0kg 59.5kg 75.0kg 46.0kg 62.0kg 32.0kg 5.2kg 3.0kg 15.0kg 22.0kg 
Weight 4.6kg 13.7kg 24.4kg 14.1kg 19.4kg 8.6kg 3.7kg 2.1kg 3.1kg 4.7kg 

TET ANTENNA AVAILABLE FROM YOUR AREA DISTRIBUTORS: 
959 t9 90 TRONICS oe SYSTEMS oo si70°" tunan seecrnonics 

(513)376-2700 @ 2775 Kurtz Street, Suite 11 - San Diego, CA 92110-3171 
SULIRONICS ILYNAR Telephone (619) 299-9740 

15 Sexton Dr., Xenia, Ohio 45385 Ctronics ; it N eels WB6NMT 
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CLEANLINESS... 
a unique CORSAIR virtue 
Cleanliness in the TEN-TEC CORSAIR means unusual spectral purity of both 
received and transmitted signals. 

In Receive mode, even with the rf. preamp in operation, the 3rd order 
intercept (at 20 kHz tone spacing) is +5 dBm. With the preamplifier off, the 3rd 
order intercept rises to a superlative +18 dBm and remains constant even at 3 
to 6 kHz away from the pass-band. 

In Transmit mode, if you look at the output of the CORSAIR on a spec- 
trum analyzer, you note an‘almost complete absence of phase noise—a phe- 
nomenon which plagues most PLL transceivers. At 20 kHz from the carrier, the 
generated phase noise in the CORSAIR is a spectacular — 148 dBc/Hz, and at 
1 kHz it is —132 dBc/Hz.* 

This breakthrough in circuit design, using proven crystal mixed oscillators 
with the latest USA solid state technology, is setting new standards of cleanli- 
ness and purity of signals. All of which means enhanced reception with less 
fatigue, lower noise floor, no overloading and more DX worked. And your sig- 
nal will be a bit easier to read under adverse conditions. Compare. 

Other virtues of the CORSAIR include: 
@ All solid state, broadband design @ All 9 hf bands @ Triple conversion re- 
ceiver with 0.25 pV sensitivity on all bands and better than 90 dB dynamic 
range @-Variable bandwidth plus Passband tuning @ Dual range, Triple mode, 
Offset tuning @ Variable Notch filter ¢ Built-in Speech Processor © Built-in 
Noise Blanker @ 200 W input, 100% duty cycle @ Dual-speed QSK (full or 
semi) @ Many operating conveniences including headphone attenuator, cw sig- 
nal spotter, 5-function meter, WWV reception, adjustable ALC threshold 
lighted status indicators, selectable AGC, adjustable pitch and volume of side- 
tone, complete interfacing. @ Full accessory line including remote VFO, keyers, 
microphones, power supplies, antenna tuners, ssb and cw filters. @ Reliable 
American manufacture and service, fully warranted. 

See CORSAIR at your TEN-TEC dealer, or write for full details. 
TEN-TEC, Inc., Sevierville, TN 37862 

*Specifications measured by independent laboratory 



KE NWOOD SPECIALS! 

TS-930S w/Antenna Tuner 

1)-SP-930 SPKR. Reg. $2029 Value | +R.9500/ 
2)-MC-60A MIC. TR-3500 

3)-YK-88C-1 FILTER. A $230.00 SAVING 

TS-430S 
Check our low prices and don't 

forget Free Shipment UPS (Brown). 

ALL ETo ALPHA MIL-SPEC 1030 » PP sgral/ore. 

KIM 

General coverage: 10kHz-30MHz. 

Power output: 150W PEP. 

Bullt-in. AC/DC, speaker, 

RF clipping, Pre-IF adjustable 

noise blanker. Synthesized 

J passband tuning. IF notch filter. 

“Ask for details. Seven digit readout. Much more. 

@/VAESU 
KT-34A . 

W-51 i 
KT-34XA 

: Se HAND-HELDS 
PRICES ARE FOB CALIF. 

ic- 740 wil CS. LM-470D — and all 
PLEASE INQUIRE 4 YAESU ITEMS 

EX-238 Power Supply 

Plus AAIRASS 
B-3016 REG.$239.95 B-108 REG. $1 

LIMITED TIME ONLY 

B-1016 REG.$279.95 B-23S REG. $89.95 

FT-708R 

79.95 

FT-980 

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

ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN. 

THERE ARE SOME EXCEPTIONS IN ALPHA, TRI-EX AND KLM 

FREE . 
PHONE 

9:30AM to 5:30PM PACIFIC TIME. 

MONDAY THROUGH SATURDAY 
CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LIS 

2620 W. La Palma, 999 Howard Ave., 

Between Disneyland & Knott's Berry Farm 

Se OAKLAND, CA 94609 SAN DIEGO, CA 92123 

2811 Telegraph |Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 

Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Blvd. 

Prices. specifications, descriptions subject to change without n E resi 

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

TED STORES. al a DS i 

ANAHEIM, CA 92801 BURLINGAME. CA 94010 
(415) 342-5757 

(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F. Airport. 

ae 
VAN NUYS, CA 91401 a 

6265 Sepulveda Blvd., (213) 988-2212 

San Diego Fwy at Victory Biva. 

nts BAIA add sales tax. 



A broadband antenna for 80 meters 
tugged at my curiosity after the 1982 
Dayton Hamvention. It was a dipole an- 
tenna sold by Snyder Antenna Corp. that 
exhibited a v.s.w.r. curve with two dips— 
a double resonance within the same 
band. Upon returning home and leafing 
through the pages of the just-arrived April 
"82 IEEE Antennas and Propagation 
Newsletter, | spotted a familiar v.s.w.r. 
curve. An antenna for military satellite 
communications had the same double- 
resonance V.s.w.r. curve as the 80 meter 
dipole. After closer examination of the ar- 
ticle,’ which explained various types of 
v.h.f. and u.h.f. antennas developed by 
the Aerospace Corporation, | told myself 
that the antenna with the double reso- 
nance may not use the same method in 
obtaining its broadband performance, 
but it was certainly worth further investi- 
gation. The v.h.f. antenna was an open- 
sleeve dipole in front of a plane reflector. 

| sent for the report listed as a refer- 
ence in the article. Interestingly, this re- 
port was dated January 15, 1973. That 
would mean that this antenna had been 
around for awhile, yet | had never read 
anything about an open-sleeve dipole. 

The first thing that came to my mind 
when | saw the term open-sleeve dipole 
was the conventional sleeve dipole 
where you strip the insulation off the end 
of a length of coaxial cable. Then you fold 
a % wavelength of braid back upon the 
cable to forma center-fed Y2-wavelength 
dipole. | knew that this antenna doesn’t 
work well unless the ratio between the 
folded-back shield and the coaxial shield 
is increased. This is the basis for the 
sleeve decoupling system used on many 
v.h.f. antennas. | thought that this was 

*3451 Dudley, Lincoln, NE 68503 
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When an idea germinates, it’s still theory until you 
actually get to try it out. WB@DGF took the idea and 
went with it through research, modeling, and testing. 

The Open-Sleeve Antenna 
Development of the Open-Sleeve Dipole and 
Open- -Sleeve Monopole for H.F. and V.H.F. 

Amateur Applications 

BY ROGER A. COX*, WBO@DGF 

Modeling antennas need not be all that 
complicated. Here is a version of the 
open-sleeve antenna as modeled by the 

author, WB@DGF. 

probably not the same as the open-sleeve 
dipole. 

Upon inquiry, I was told that a sleeve 
antenna can take another form. | was 
also told to go look in a book entitled VHF 
Techniques.? This was a fairly old book, 
being published in 1947. Consequently, it 
was not in my collection of antenna 
books. Luckily | was able to borrow it from 
acolleague so that | could find out what a 
sleeve antenna was. 

The book’s definition of a sleeve anten- 
na is as follows: — 

“An electromagnetic radiator is termed a 
sleeve antenna when it incorporates a tubu- 
lar conductor, i.e., sleeve, of which the ex- 
terior is used as a radiating element and the 
interior as the outer conductor of the coaxi- 
al transmission line that feeds the antenna.”’ 

So far this sounds like the familiar 
sleeve decoupler. Reading on: ‘‘The 
length of the sleeve may be any portion of 
the total length of the antenna.” This 
seemed totally different from the %4-wave- 
length sleeve decoupler. The book went 
on to describe various forms of the sleeve 
monopole as shown in figs. 1 and 2. 

Continuing from the book: 

“It will be noticed that each of these has 
been shown to possess a sleeve with the in- 
ner diameter substantially less than the out- 

er. In each case a crosshatched region be- 
tween the walls of the sleeve is shown. It is 
evident, from consideration of the struc- 
tures, that the performance of the antennas 
will in no way depend upon whether the 
crosshatched regions are empty or are fill- 
ed with metal, since they are separated 
from all fields by continuous metal sur- 
faces. This matter has been brought out to 
distinguish the sleeve antenna as defined 
here from the type of antenna shown in fig- 
ure 3, which also involves a ‘‘sleeve’’ ele- 
ment but which differs in that the sleeve is 
used as a choke and the space correspond- 
ing to the crosshatched regions of figure 2 
must be empty in order that the choking ef- 
fect take place. Antennas of this latter type 
are usually forms of center-fed cylindrical 
dipoles, and the purpose of the sleeve is 
merely to permit feeding them with coaxial 
transmission line.”’ 

Now | knew the difference between the 
two types of sleeve antennas. The book 
also went on to describe how the sleeve 
dipole evolved from the sleeve mono- 
pole. Some of these are shown in fig.-4. 

The impedance of the sleeve dipole (or 



Fig. 1- Sleeve-stub antennas with uni- 
form cross section. 

(A) (B) 

Fig. 2- Sleeve-stub antennas with non- 
uniform cross section. 

3 

(Cc) 

sleeve monopole) can be optimized with 
the use of tapered elements, as shown in 
fig. 4 (C), (D), and (E). Also, the radiation 
pattern can be controlled by the maxi- 
mum length of the dipole. As shown in fig. 
5, | could not allow the maximum length 
(2L) to exceed 1.0 wavelength at a given 
frequency without introducing major 
sidelobes into the radiation pattern. 

Although the book made a very good 
argument for an antenna that exhibits 
rugged mechanical construction and fa- 
vorable broadband characteristics, | 
could not justify to myself using this type 
of antenna in anything other than certain 
v.h.f. or u.h.f. antennas. It would be a very 
bulky antenna on any frequency less than 
100 MHz, and tuning the antenna by 
changing the sleeve taper or diameter 
ratio would be a very time-consuming 
process. 

The Open-Sleeve Antenna 
Luckily the Aerospace Corporation re- 

port? arrived before | lost interest in the 
design; and upon reading it, | was amaz- 
ed at the simplicity and flexibility of the 
construction. 

The basic design of an open-sleeve di- 
pole consists of a conventional center- 
fed dipole with two shorter parasitic 
sleeve elements closely spaced on both 
sides and parallel to the center-fed di- 
pole. The length of the center-fed dipole 
corresponds to a half wavelength ata fre- 
quency f1, and the lengths of the sleeves 
correspond to half wavelengths at a high- 
er frequency, {2. As shown before in the 
conventional coaxial sleeve dipole, the 
ratio of f2 to f1 cannot exceed 2:1 without 
creating significant sidelobes. Typical 
spacing between the sleeve elements 
and the central dipole is on the order of 
4-12 times the diameter of the elements. 
A comparison of the v.s.w.r. response of 
a typical open-sleeve dipole with that of a 
conventional cylindrical dipole of the 
same dimension is given in fig. 6. 

| could easily see the noticeable in- 
crease in bandwidth obtained by this de- 
sign. The report states that an open-sleeve 
dipole can be operated over a bandwidth 
of 1.8:1 as compared with an operating 
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Fig. 3— Center-fed coaxial 

dipole. 

Fig. 4- Evolution of sleeve-dipole anten- 
nas from sleeve-monopole antennas. 

L=.4375r L=.375r 

= .75r L=.81250 

Conventional cylindrical 

dipole (without sleeves) 

VSWR 

Open-sleeve dipole 

1 
200 250 300 350 400 

Frequency, MHz 

Fig. 6- V.s.w.r. response of an open- 
sleeve dipole and a conventional dipole. 

bandwidth of 1.25:1 for a conventional 

cylindrical dipole. 
What this means is that a cylindrical di- 

pole that was constructed to cover 100 to 
125 MHz could, with the addition of the 
appropriate sleeve elements, be made to 
cover 100 to 180 MHz instead. Pattern, 
gain, and impedance variations would be 
similar to those of the cylindrical dipole 
alone, but only over a much wider fre- 
quency range. 

The possibilities of various broadband 
v.h.f. and u.h.f. antennas were tremen- 
dous. | could now cover 88-158 MHz, 
138-248 MHz, 225-405 MHz, and 450- 
810 MHz, each as a separate broadband 
antenna. But these incredible band- 
widths could also be achieved by very 
large diameter cylindrical monopoles 
and structures such as discones. What | 
needed to do was to take a look at the 
physical size of the antenna structures 
and compare them. 

Size vs Bandwidth 
Various open-sleeve dipole arrange- 

ments have been described by H.E. King 
and J.L. Wong.4 From the information 
presented in their article, | could see that 
| would need dipole element diameters of 
at least 1.125 inches in order to cover 
225-400 MHz under 2.5:1 v.s.w.r. Overall 
dimensions of the antenna would be 
5.125 inches wide, 1.125 inches thick, 
and 20.375 inches long. Scaling this an- & de> 

= 5625 iS; L=.625r 

L=.875r 

Fig. 5- The measured field patterns of a 
sleeve dipole. (Note: 1 = 0.5L, D = 0.25L, 

= .9375h 

d = 0.5D.) 

>| d r= 

| 

h 
= die 

Ss <—— D —>1 

Zo 

7. 

Fig. 7- An open-sleeve monopole. 
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MR ANTENNA 
TUNERS unas 

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

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. 

Ee 

MFJ-900 VERSA TUNER 
es 

MFJ-900 

$AQ95 
4 9 (+ $4) 

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. 

Pscschan=4) 

MFJ-984 VERSA TUNER IV 

MF J-984 

+329). 
Up to 3 KW PEP and it matches any feedline, 

1.8-30 MHz, coax, balanced or random. 

10 amp. RF ammeter assures max. power at 

min. SWR. SWR/Wattmeter, for./ref., 2000/200W. 
18 position dual inductor, ceramic switch. 
7 pos. ant. switch. 250 pf 6KV cap. 5x14x14”. 
300 watt dummy load. 4:1 ferrite balun. 

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

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

Flexible antenna switch selects 2 coax lines, 
direct or through tuner, random wire/balanced line, 
or tuner bypass for dummy load. 

12 position efficient airwound inductor for 
lower losses, more watts out. 

Built-in 4:1 balun for balanced lines. 1000V 
capacitor spacing. 

Works with all solid state or tube rigs. 

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

MFJ-949B VERSA TUNER II 

MFJ-949B 

oF $4 3925 
: (+ $4) 

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

randoms, balanced lines, up to 300W output, 
solid-state or tubes. 

Tunes out SWR on dipoles, vees, long wires, 

verticals, whips, beams, quads. 

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

MFJ-989 

*32925, 
New smaller size matches new smaller rigs — 

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

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

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

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

ward/reflected power. 2 ranges (200 & 2000W). 
6 position ant. switch. Al. cabinet. Tilt bail. 

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, 940B, 
945, 944, $3.00. 

MFJ-962 VERSA TUNER Ill 

MFJ-962 

+2297. 
Run up to 1.5 KW PEP, match any feed line 

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

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

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

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

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

To order or for your nearest dealer 

CALL TOLL FREE s Lavvual Ss | 

SS) 500-647-1800 = 
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 
REARS Ye PEE RET EE ET] 
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WILSON ANTENNAS ARE BACK... 

AND 

SY33 

[S THE MANUFACTURER 
ADD 30 AND 40 METERS TO YOUR 
TRI-BAND WITH THE NEW 33-6 MK 

AMATEUR NET $99:06 $84.15 
Now you can have the capabilities of 30 
meter and 40 meter operation on the Sys- 
tem 36 and System 33. Using the same 
type high quality traps, the new addition 
will offer 200 kHz of bandwidth at less 
than 2:1 SWR. The new 33-6 MK will fit 
your present SY36 or SY33, and using the 
same single feed line. 

WV-1A 
4 BAND TRAP VERTICAL 

(10 - 40 METERS) 
AMATEUR NET 

$99:00, $84.15 
No bandswitching 
necessary with this 
vertical. An excellent 

Dr low cost DX antenna with 
an electrical quarter 

3 Element 
10, 15, 20 Meters 

AMATEUR NET 
$282:00: $239.70 

Band MHz: 14-21-28 Longest element: 27'a" 4TH OF JULY wavelength on each band Maximum power input: legal limit | Turning radius: 15'9” Vt iati Gain (dBd): upto8dB Maximum mastdiameter: 2” 0.D. pba sh ee oh ae eclaton VSWR atresonance: 1.3:1 Surface area: 5.7 sq. ft, arge Card pacar y Impedance: 50 ohms Wind loading at 80 mph: 114 Ibs. or Cashiers Check provides low SWR and 
exceptionally flat 

| response across the full 
| width of each band. 

F/B ratio: up to20dB Assembled weight (approx.): 37 Ibs. 

Boom (0.D. x length): 2”x14'4” Shipping weight (approx.): 42 Ibs. 
No. elements: 3 Direct 52 ohm feed 

no balun required 

Maximum wind survival: 

with orders 

earn free freight 
Continental U.S.A. 

AMATEUR NET 

$328.95 

Featured are 
large diameter High-Q 
traps which will maintain 
resonant points with 
varying temperatures and 
humidity. 

SY36 
6 Element 

10, 15, 20 Meters 
Easily assembled, the 
WV-1A is supplied with a 
base mount bracket 
to attach to vent pipe or 
to a mast driven in the 
ground. 

SPECIFICATIONS 
e 19’ total height 
e Self supporting—no guys 
required 

e Weight— 14 Ibs. 
e Input impedance: 500 
¢ Power-handling capability: 
Legal Limit 

° Two High-Q traps with large 
diameter coils 

e Low angle radiation 
e Omnidirectional 
performance 

° Taper swaged alumin 
Band MHz................ 14-21-28 == ~— Longest Element:......... 2962” e 9 um 
Maximum powerinput...... legal limit Turning radius............ 191” 3 ae) tic band itchi 
Gain (dBd)................ up to9dB Maximum mast diameter... 2” O.D. utomatic ban switc Ing 
VSWR atresonance........ 1.421 Surface area.............. 8.6 sq. ft. ¢ Mast bracket furnished 
Impedance............... 50 ohms Wind loading at 80 mph..... 215 Ibs. ¢ SWR: 1.1:1 or less on all 
FIB ratio................. up to 20 dB Assembled weight (approx.). 53 Ibs. bands 
Boom (0.D. x length)....... 2” x 24'2%2" Shipping weight (approx.). . . 62 Ibs. 
No. elements............. 6 Maximum wind survival. .... 100 mph CALL US FOR THE 

DEALER CLOSEST TO YOU 
Maco Manufacturing Co. 4091 Viscount, Memphis, Tennessee 38118 

Division of Majestic Communications, Inc. "°°" "™ peso Catt 
CIRCLE 97 ON READER SERVICE CARD 



oe Dia id= ee 

Mp=317-3, 

Hy=Ha= 10,25” 

VSWR 

1.0 
100 

Di2=1",d=.156" 

M2 = 15", Hi = H2 = 10” 

Frequency, MHz 
10’ 

Fig. 8- V.s.w.r. curve of the 195 and 260 MHz modeled antenna. A variation in construction using ¥ inch O.D. tubing and 2 inch 

tenna structure by 1.6 so that the lowest 
frequency is 140 MHz gives overall di- 
mensions of 8.2 inches wide, 1.8 inches 
thick, and 32.6 inches long. This would 
permit coverage from 140 MHz to 249 
MHz under 2.5:1 v.s.w.r. 
A broadband antenna presented by 

Dave Geiser, WA2ANU, in December 
1978 QST and the ARRL Antenna Book® is 
the discone for 144, 220, and 420 MHz. 
Although it has a higher cutoff frequency, 
the lowest frequency, which determines 
the maximum dimensions, is 140 MHz. 
For comparison, its overall dimensions 

are 22.563 inches in diameter by 20 
inches tall. Although the discone covers a 
much broader frequency range, the open- 
sleeve dipole, because of its long, slen- 
der geometry, should lend itself more 
readily as a driven element in more com- 
plex antenna structures such as Yagis 
and corner reflectors. In fact, Telex Com- 
munications, Inc. has applied for a patent 
on the use of open-sleeve dipole ele- 
ments in Yagi-Uda arrays. They also have 
a product called the Explorer 14, which 
utilizes this application in a triband Yagi 
beam. 

The Open-Sleeve Monopole 
Although the studies of the open- 

sleeve antenna by King and Wong con- 
centrated on applications of the open- 
sleeve dipole at v.h.f. and u.h.f., the earli- 
est studies of the open sleeve by H.B. 
Barkley in June 1955 dealt with the open- 
sleeve monopole.® Barkley’s MSEE thesis 
for the U.S. Naval Postgraduate School 
contains the results of an investigation in- 
to the properties of the open-sleeve mon- 
opole. 

The open-sleeve monopole had previ- 
ously been patented by Dr. J.T. Bolljahn 
of Stanford Research Institute and was 
issued patent no. 2,505,751 in May of 
1950. During the fall of 1954 it was sug- 
gested to Mr. Barkley that the open- 
sleeve antenna would be a possible sub- 
ject of investigation for an 11-week indus- 
trial tour with Stanford Research Institute 
from January through March 1955. Bark- 
ley’s paper contains the results of this in- 
vestigation. 

The basic principles of the open-sleeve 
monopole are the same as those of the 
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separation is also shown. 

VSWR 

Frequency, MHz Vv; 
VSWR 

a 
Hi = H2 = 12.000" 

Di = D2 = 1.25” 

| TH 

420 430 440 450 460 
— 10” Pe 

M = 19.875” 

Element O.D. = di = d2 = 0.156” 

1.0 (— 
“130 140 150 160 “ 200 

Frequency, MHz 

Fig. 9- A third variation of the test antenna. This version tunes 2, 1%, and % meters. 

open-sleeve dipole. The form of the open- 
sleeve monopole is shown in fig. 7. 

The longer central driven element con- 
trols the low-frequency resonance, and 
the shorter sleeve elements control the 
high-frequency resonance. The diameter 
of the elements controls the maximum 

| 2 : 

PAL Radio Communications 
210 51ST STREET SW - CANTON, OHIO 44706 - (216) 484-3353 

° B&W Coax Switches #595 $29.95 
¢ B&W Dipoles and Coils 

e Kantronics Code Tapes, Interfaces, Software 

¢ Mosley Antennas 

° Telex Hy-Gain Antennas TH7DXX S $369.95 

e Telex CDE Ham IV Rotor $193.50 

e Close-Out Stock Cushcraft Antennas 214FB $67.50, 214B $67.50 

CALL FOR PRICES Hours 10:00 AM to 6:00 PM. 
All Quotes Plus Freight. And At Good Savings! 

210 220 230 

v.S.w.r. between the two resonances. In 
all cases sleeve elements are grounded. 

Tests on the V.H.F. 

Open-Sleeve Monopole 
| constructed three v.h.f. models of the 

GD gexantronics 

ME 
TELEX. huy-gain 

MFJ Products 

1224 Computer Interface NEW 

1212 CW Computer Interface. . .$84.90 

1200 CW Interface $59.95 1020 Indoor Active Antenna. .. .$67.95 

CIRCLE 55 ON READER SERVICE CARD 17 
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Same for all three curves 
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Frequency, MHz 
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for all examples (D1, D2 measured center-to-center) 

Fig. 10- The v.s.w.r. curves for three different configurations using the same sleeve 
length of 97.5 inches. 
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KEY: 
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e L1=L2= 109.5” Di =D2=6" 
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dg = 1.25” > 0.875” 

Fig. 11- The effect of lengthening the sleeve elements while maintaining a constant 
spacing and relatively constant element diameter. 
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Fr) 1.5 
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Frequency, MHz 

Fig. 12- The results of a model using a central dipole resonant near 14.3 MHz. 

open-sleeve monopole to test. The rt | 
model consisted of a 15 inch length of 
5/32 inch O.D. brass tubing soldered to 
the pin of a type ‘‘N’’ chassis connector. 
The connector was attached to a flat cop- 
per sheet that measured 10 feet square. 
Its Y%-wave resonance occurred at 195 
MHz. Two 10 inch lengths of the same 
tubing were soldered to the copper sheet 
at a separation of 1 inch from the central 
element. The resultant antenna showed 
resonances at 195 and at 260 MHz with 
v.s.w.r. less than 2:1 from 180 to 272 
MHz. The v.s.w.r. is shown in fig. 8. Anoth- 
er model using 2 inch O.D. tubing and 2 
inch separation is also shown in fig. 8. A 
third model tuned for the 2, 1%, and % 
meter amateur bands is shown in fig. 9. 
The antenna behaves as a quarter-wave 
with low-angle radiation on 2 and 1% 
meters. However, the %-wave reso- 

nance is used at 436 MHz with resulting 
high-angle radiation. If the central mono- 
pole is tuned higher in the 2 meter band, 
the % meter v.s.w.r. will be better within 
the 440-450 MHz region. 

H.F. Open-Sleeve Applications 
The broadband potentials of the v.h.f. 

or u.h.f. open-sleeve antenna are obvi- 
ous. Not so obvious is its potential for 
broadband or multiband use at h.f. (3-30 
MHz). 

In the investigation by King and Wong 
it was found that larger diameter ele- 
ments enhanced the broadband charac- 
teristics of the open sleeve by lowering 
the maximum v.s.w.r. between the reson- 
ance of the longer driven element and the 
resonance of the shorter sleeve ele- 
ments. With a ratio of the element diame- 
ter to the maximum length of the dipole 
(d/l) at 0.055, the maximum v.s.w.r. be- 
tween resonances was 2.5:1. With a ratio 
of d/l at 0.017, the maximum v.s.w.r. be- 

tween resonances was 4:1. | assumed 
that even smaller ratios would give even 
higher values of midband v.s.w.r. | also 
assumed that the two separate reso- 
nances would remain intact, each with a 
bandwidth typical of the element diame- 
ter used. 

My first h.f. models of the open-sleeve 
antenna were open-sleeve dipoles in the 
transition region between h.f. and v.h.f. 
My central dipole was a center-fed dipole 
element mounted on a metallic boom, fed 

with a BN-86 balun, and resonant near 29 

MHz. The sleeve elements were chosen 
so that the 2:1 frequency range would not 
be exceeded. 

Fig. 10 shows curves of three different 
configurations using the same sleeve 
length of 97.5 inches. The sleeve ele- 
ments were of a constant diameter, 
whereas the driven central element used 
tubing which tapered from 1.25 inches at 
the center to 0.875 inches at the tips. The 
different configurations of the sleeves did 
not have a noticeable effect on the 
v.S.w.r. at 29 MHz. 

Fig. 11 shows the effect of lengthening 
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Fig. 13- Diagram of an foes ee The plot shows the v.s.w.r. of two con- 
figurations using a central monopole resonant near 14 MHz. 

the sleeve elements while maintaining a 
constant spacing and relatively constant 
sleeve-element diameter. As one can 
easily see, the v.s.w.r. curves merge to- 
gether as the sleeve lengths approach 
that of the central element. This could al- 
low multibanding of frequencies too 
closely spaced for conventional traps. 
This could also be used to broadband h.f. 
antennas where low v.s.w.r. iS required 
over a frequency range too broad for con- 
ventional dipole elements. 

Fig. 12 shows the results of a model us- 
ing a central dipole resonant near 14.3 
MHz. The sleeve lengths were chosen at 
random using the 2:1 criteria established 
earlier. A slightly shorter sleeve length 
should make a perfect 20 and 10 meter 
antenna, whereas longer sleeve ele- 
ments could make 20/12, 20/15, or 20/17 
meter multiband antennas. 

Although | have not tried lower fre- 
quencies, it should be possible to make 
open-sleeve antennas for the 40/20, 
40/30, 30/20, 30/15, 30/17, 80/40, and 
160/80 meter bands. Unique triband con- 
figurations should work on 40/30/15, 

40/20/15, or 40/17/15 using the central di- 
pole as 3 half waves on 15 meters. 

The open-sleeve monopole was also 
modeled on h.f. Fig. 13 shows the v.s.w.r. 
of 2 configurations using a central mono- 
pole resonant near 14 MHz. One configu- 
ration used sleeve elements resonant at 
25 MHz (12 meters). It also had %4-wave 
resonances near 41 and 76 MHz. The oth- 
er model used sleeve elements resonant 
at 29 MHz, with corresponding “%-wave 
resonances near 41 and 100 MHz. The 
h.f. open-sleeve monopoles were ground 
mounted with 8 radials, each 12 feet long, 

buried slightly below ground level. 

Summary 
Even though the open-sleeve antenna 

has been in existence since the early 50s, 

| feel as though | have discovered an en- 
tirely new and exciting antenna. In a way 
itis new to the amateur community. Why, 

in over 30 years of existence, no amateur 
has put its simplicity and broadband cap- 
abilities to work, | do not know. But | do 
know that with the current popularity of 
broadband no-tune transceivers, a new 
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broadband antenna will not be over- 
looked for long. 
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f25 Porta-Tenna 
VHF/UHF Telescopic 1/4 & 5/8 

Wavelength Antennas for 
Hand-Held Transceivers & 

Test Equipment 

1/44 WAVELENGTH 

Freq. MHz 

144-148 

Model No. 

196-200 
196-204 
196-214 
196-224 
196-814 

Description Price 

5/16-32 stud w/spring $5.95 
BNC connector w/spring 7.95 

a BNC connector 6.95 
144-UP BNC conn. adj. angle 7.95 
220-225 BNC connector 6.95 

5/8 WAVELENGTH 

144- “148 5/16-32 for HT-220 
1/4-32 stud 
5/16-32 for old TEMPO 
BNC connector 
PL-259 w/M-359 adpt. 
5/16-32 for old TEMPO 
BNC connector 
5/16-32 for HT-220 
1/4-32 stud 

BNC connector 

191-200 
191-201 
191-210 id 
191-214 iG 
191-219 a 
191-810 
191-814 
191-940 
191-941 
191-944 

$22.95 
22.95 
22.95 
19.95 
22.95 
22.95 
19.95 
22.95 
22.95 
19.95 

220-225 

440-450 

Largest Selection of Telescopic 
Antennas. Write for info. Price are 
postpaid via UPS to 48 States. For air 
delivery via UPS Blue add $1.50. 
Florida add 5% sales tax. Payment by 
M.O. or Cashiers Check only. 

RF PRODUCTS 
P.O. Box 33, Rockledge, FL 32955, U.S.A. 

(305) 631-0775 
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Some of you may recognize this antenna as being one 

manufactured by Barker & Williamson. No, it’s not a 

rip-off of their design. W3JIP is the Chief Engineer for 

B&W, and it’s their way of showing you how to roll your 

own, plus teach you a bit about how it works. 

Parallel Verticals 
A Broadband Antenna Covering 

Six Bands Without Traps 

B. fig. 1, a 25 foot vertical made up of 
three separate elements is shown. The 
antenna is resonant on 80, 40, 30, 20, 15, 

and 10 meters with low s.w.r., and does 
not have any traps in it, only one loading 
coil. The bandwidth is unusually broad on 
all bands from 7 MHz on up. 

Parallel dipoles have been successful- 
ly used in the past to get multiband opera- 
tion without traps, but parallel verticals 
have not been widely used by amateurs. 
They make a very effective antenna. By 
clustering three vertical elements into a 
triangle, a sturdy, tower-like structure is 
produced. The antenna in fig. 1 is built 
from '% inch steel electrical tubing, EMT, 
held in place by insulator rings cut from 
PVC pipe. Both of these are readily avail- 
able and not expensive. The absence of 
any traps in the antenna makes it easy to 
build and tune. 

Operation 
Each of the three elements is resonant 

on two bands. The 40 meter quarter wave 
is top-loaded by. three capacity loops 
which shorten its length down to 25 feet. 
It is also a %-wavelength radiator on 15 
meters. The 30 meter element also works 
on its third harmonic, 10 meters. The 80 
meter element has a large loading coil lo- 
cated at the top of a quarter wave for 20 
meters. This coil acts as a high-imped- 
ance choke on 14 MHz, cutting it off from 

the rest of the antenna on 20 meters. This 
gives the same result that a trap would 
do, but no capacitor is used with the coil, 

and the inductive reactance of the coil, 
3000 ohms, is high enough to effectively 

*3379 Papermill Rd., Huntingdon Valley, 
PA 19006 ; 
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Fig. 1- The six-band vertical uses no 
traps. Instead there are three separate 
elements, each resonant on two bands. 

The capacity ‘‘hats’’ keep the height to 
25 feet. 

separate the quarter-wave base section 
from the rest of the antenna. This coil is 
also enough to inductively load the 25 

foot element so that it resonates in the 
75-80 meter band. Top capacity is used 
on this element also, giving it a fairly wide 
bandwidth—about 75 kHz at the 2:1 
s.w.f. points—considering its restricted 
height. 

The harmonic operation of an antenna 
is not a routine matter if a low s.w.r. is de- 
sired. If a half-wave dipole is cut for 7.1 
MHz, the third harmonic resonance will 

not occur at 21.3 MHz; it rather will be 

well above the 15 meter band. This is be- 
cause the end of the antenna has capac- 
ity-to-free space, which makes the anten- 
na electrically longer than its physical 
length. The antenna is really shorter than 
a half wavelength. On its third harmonic, 

the end quarter waves are shortened by 
the end capacity, but the inner wave- 
length is not. You have to raise the fre- 
quency to get three shorter half waves to 
resonate on this antenna. 

In order to get 15 meters to resonate 
on this vertical, where the end capacity 
effect is greater, some extra side capaci- 
ty is added one third of the way up the an- 
tenna. This lengthens the part of the an- 
tenna where the inner two quarter waves 
have a voltage loop, and lowers the reso- 
nant frequency down into the 15 meter 
band. Two side capacity loops are used 
on the 40 and 15 meter elements and only 
one on the 30 and 10 meter elements. 

Capacity loading to shorten an anten- 
na has a big advantage over inductive 
loading: it doesn’t reduce the bandwidth. 
In this antenna, the three parallel ele- 
ments together with the loops at the sides 
and top make a very thick effective rad- 
iator, and the resulting bandwidths are 
very. broad. 
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Fig. 2- Hose clamps are used to hold 
three lengths of steel EMT tubing togeth- 
er so that holes for attaching them to the 
insulating rings can be drilled in the prop- 
er places. The holes need to be in the 
same plane in a single tube and at the 

same height on all three tubes. 

Tuning 
The 75 meter antenna can be tuned by 

spreading the two capacity loops at the 
top. With the two together, resonance is 
near 4 MHz, and when they are spread 
apart, the antenna tunes just below 3.8 
MHz. For 80 meter operation, add some 
wire straight up. With two more feet to the 
height of the element it tunes to about 3.6 
MHz. 

With the dimensions given in fig. 8, the 
20 meter element is tuned to the top of 
the band. It can be lowered in frequency 
by adding a few inches to the wire be- 
tween the coax connector and the ele- 
ment, or witha small capacity rod about a 
foot long attached to the top of the 20 
meter section at the insulating ring just 
below the coil. This is visible in fig 1. 
Bending this rod outward lowers the fre- 
quency on 20. Thirty meters can be tuned 
similarly. 

Forty, fifteen, and ten meters are so 
broad that you won’t need to adjust for 
different ground conditions or your favor- 
ite part of a band. The side loops can be 
pushed together on 15 meters or the sin- 
gle one folded in on 10, if you do want a 
tuning adjustment. 

Construction 
The % inch EMT is available from 

hardware and discount stores, but an 

electrical distributor will have it at a bet- 
ter price. Nine 10 foot lengths are need- 
ed. With some care match up three lengths 
that will be side-by-side in the antenna so 
that the antenna will be straight when as- 
sembled. If the differences in length are 
more than an eighth of an inch, equalize 
them with a hacksaw. The lengths need- 
ed are shown in fig. 8, as well as the loca- 
tion of the holes to be drilled in the tubing. 
All the holes are ¥%, inch in diameter. The 
insulating rings are 30 inches apart and 

Fig. 4— The base insulator with the 
SO-239 coax connector mounted on it 
and wires connecting to the elements. 
The bolt below is for a ground connection 
and the radials. A shallow hole can be dug 
for the base to sit in, or the base can siton 

level ground. 

15 inches from the ends of the EMT tubes, 
except at the base. 

The holes in the EMT must be parallel 
to one another in each length of tubing. 
To help in laying them out correctly, strap 
three lengths together with two 1% inch 
hose clamps, as shown in fig. 2. This will 
hold them in place and prevent them from 
rotating while you measure, mark, and 
center punch for the holes to be drilled. A 
rubber band wrapped around the tubes 
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Fig. 3- The lengths of EMT are bolted to the insulating rings with 4, inch (#10-24) bolts. 
The loading coil for 80 meters is wound on a thick-walled PVC pipe which is a good fit 
over the ¥ inch EMT. Notice that the coil connections are not made to the antenna by 
the through bolts that bolt the form to the tubing, but rather are made by separate self- 

tapping screws into the steel for a positive electrical contact. 

45/5” 
65 turns, 

#14 magnet wire 

Fig. 5- Dimensions and hole locations 
for the 80 meter coil and form. The coil is 

% inch PVC pipe, schedule 80. 

will help locate holes in the same place 
on all three tubes. 

The insulating rings, 2 inches long, are 
cut from 4 inch PVC pipe, schedule 40. 
This is available from plumbing and swim- 
ming-pool suppliers. The base insulator is 
4 inches long. Three %, inch holes are 
spaced equally around each ring. Mea- 
sure and lay out these with some care so 
that the elements will be straight after 
they are bolted to the rings. See figs. 3 
and 4. 

Details of the coil for the 20 and 80 me- 
ter element are given in fig. 5. The thick- 
walled schedule 80 PVC pipe for the coil 
form is harder to find than schedule 40 
pipe, but it is worth phoning around for 
since it is a good fit around 2 inch EMT. 
The % inch schedule 40 pipe can be used 
if necessary. 

The base insulator in fig. 4 has a % inch 
hole drilled in it for the SO-239 coax con- 
nector. File a flat on the outside of the in- 
sulator so that the connector will lie flat 
against it. Solder three wires to the inside 
of the connector to run to the base of the 
elements. The connector will also need 
weatherproofing. 

The 10 foot lengths of antenna can be 
built anywhere, but the final joining of the 
sections will need a smooth, level sur- 
face. | suggest assembling everything 
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Fig. 6- The EMT compression couplings 
in place ready to join two sections of the 
antenna together. A split ring will be trap- 
ped between the sleeve and the large nut 
and forced into the EMT, actually cutting 
grooves into it. A very strong joint results. 

loosely at first, both the couplings and the 
nuts and bolts. This will permit some 
twisting and adjusting of the elements to 
get them straight. 

The compression couplings are easy 
to use if they are disassembled and the 
nuts and split inner rings put onto the two 
EMT pipes to be joined, as in fig. 6. The 
pipe ends then slide easily into the cou- 
pling sleeve. Remove any cutting burr 
first. For final tightening of the joints, use 
large wrenches or arc joint pliers and 
tighten with a lot of force. The compres- 
sion couplings are very strong. They are 
subject to compression and tension in 
the antenna and do not have to resist 

much bending. Such short sleeves could 
not provide much stiffness. 

With the top of the assembled antenna 
on a chair or stepladder, the top loops 
can be installed (see fig. 7). The top insu- 
lators are made from a ¥% inch PVC slip- 
cap and a 4 inch length of % inch PVC 
SDR pipe. This type (SDR) has thinner 
walls than the schedule 40 pipe and is 
used because it makes a good fit over 12 
inch EMT. Place the cap over the pipe 
and drill a %, inch hole near the edge of 
the cap. When the bolt that holds the top 
loops in place is tightened, the cap and 
pipe flatten to make a tight grip on the ele- 
ment. Make sure the bolt isn’t touching 
the element; it should be an inch or so 
above it. 

The capacity loops are all the same 
size, each made from a6 foot length of #9 
galvanized steel wire. This is a hardware 
item that is sold in 50 foot rolls for clothes- 
line and dog runs. It is difficult to cut. If 
your pliers won’t cut through, make as 
deep a notch as you can and then bend 
the wire sharply at the notch and it will 
break there. The loops are held to the an- 
tenna elements by the %, inch bolts that 
hold the EMT to the insulator rings. Bend 
eyes (small rings) into the ends of the 
loops that will fit around the ¥, inch bolts. 
The longer 2 inch bolts and washers are 
used where the loops attach. 

The EMT and the #9 wire have a good 
galvanized coating and should last for 
many years. Places where that coating 

Fig. 7- An insulator cap that supports 
the capacity loops at the top of the anten- 
na. This one, with three loops bolted to it, 
is on the 40 meter element. The % inch 
PVC pipe is a good fit over the EMT, pro- 
vided it is the thin-walled type, SDR. The 
ends of the #9 wire loops have been bent 
into small circles to fit over the ¥%, inch 
bolts, and washers have been used under 

the bolt head and the nut. 

Compression coupling Quantity _-Metetlal 
for 2” EMT 90 ft. Ye"EMT, electrical tubing in 10 ft. lengths 

6 Compression couplings for /% EMT 
26 1%" long, #10-24 bolts, with nuts and lockwashers 

E Ouse 8 2” long, #10-24 bolts, with nuts and lockwashers 
- —— ie 2 ft. 4" PVC pipe, Schedule 40 - 

ae = : a 3 10in. %” PVC pipe, Schedule 80 
ie A 10 in Y2" PVC pipe, SDR 

6” 2 ¥2" PVC slip caps 
Sanit 1 SO-239 coaxial cable connector 

A All holes “Ae 40 ft. #14 copper magnet wire 
2'6" 560 ft wire for radials, any 
Y 16 washers, 4." 

hk 2 1%” hose clamps 
2'6" 5 solder lugs, for #14 wire, %,” hole 
_¥ 50 ft. #9 galvanized steel wire 

13” 1 qt. plastic roof coating 

3 Table I- Parts for the six-band vertical. 

2'6" 

»| 
A 

2! 6” 

4'9" Fig. 8— Location of the holes to be drilled in the EMT. All of the 
holes are 4, inch and pass through both walls of the tubing. The 
drilling will go better if you have a new, sharp, good-quality, 

high-speed drill bit. lee 
80, 20 40, 15 30, 10 
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SWR 

10.0 10.1 

SWR 

14.0 14.1 

21.0 21.1 

28.0 28.5 

78: <4 >> 

69- 

Fig. 10- A set of radials for the six-band 
vertical. The radials for 30 and 40 meters 
are also resonant on 10 and 15, so only 
four wires are needed in each ‘‘leg’’ of 
the radials. If you don’t have the room to 
run them out straight, bend them and 
wind them around your property. Any 
type of wire may be used for the radials, 
and they can be buried or laid on top of 
the ground. If insulated wire is used, the 
four-in-one leg can be twisted together as 
shown above. The ones shown Straight 
are just to indicate the lengths to use. 

has been lost, such as holes or cuts, will 
need protection. | recommend coating 
each nut and bolt and coupling with an 
undercoating or a roof-patching com- 
pound. These adhere to metal and stay 
somewhat flexible and waterproof. Coax- 
Seal® is also a good choice for a sealant. 

Radials 
Avertical antenna fed at a current loop 

must have a good ground system to work 
against. Four radials, each with four 
wires, as shown in fig. 10, will do an ade- 
quate job, but a larger radial system will 
do even better. Aim for a good system, 
with 50 to 100 wires, and put out a good 
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20m 

10m 

15m 
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MHz 

Fig. 9- S.w.r. curves for the six-band vertical. 

low-angle signal that will work DX. Con- 
sult an antenna handbook for a discus- 
sion of radials. Fig. 9 shows the s.w.r. 
curves for the six-band vertical when 
used with a proper radial system. 

tenn 

Guys 
The antenna may be supported by a 

tree or the side of a house with good re- 
sults. The best installation, however, will 
be in the clear away from interfering ob- 
jects. It will need guying, just below the 
coil, as shown in fig. 1. Quarter inch or 
larger nylon or polypropylene rope is 
good and will not require insulators. 
Watch out for nylon stretching, especially 
in wet weather. Phillystran guy cable, of 
course, would be ideal. If you must use 
wire guys, install insulators every few 

feet, especially near the antenna. 
The complete antenna weighs about 

40 pounds and can readily be put up by a 
large person. By butting the base against 
a tree or building, you can simply walk it 
up to a vertical position and carry it up- 
right to the installation point. If a helper 
isn’t available to tie the guys, you can se- 
cure two guys and raise it against them 
by lifting and pulling the base in under the 
rest of the antenna. Once all the guys are 
tied, the vertical can be raised and low- 
ered for adjustments quite easily this way 
without loosening the guy ropes. 

Several of the features shown in this 
antenna are the subject of a patent appli- 
cation. Amateurs are welcome to build 
the vertical for their own use, but manu- 
facturers are cautioned that all rights un- 
der the Patent Code will be strictly enforc- 
ed. A complete antenna is available from 
Barker & Williamson, 10 Canal St., Bris- 
tol, PA 19007. See their ad in this issue. 

Stage 
porecilist® 
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OTR EVIEW 5: 
The Flesher TU-170A 
RITY Terminal Unit 

IML...) years ago when | was working 
at the ARRL, | was assigned the job of 

building a terminal for transmitting and 
receiving RTTY. The unit | built was a tube 
job, and it was very cumbersome to say 
the least. What with computers and solid- 
state devices, amateur radio RTTY has 

come a long way since then. The Flesher 
TU-170A RTTY terminal unit described in 
this review is an outstanding example of 
these advances. Compared to that early 
tube version of mine, the TU-170A is 
about one-quarter the size and does 
about ten times as much. The TU-170A is 
available in either kit or wired form. | 
elected to wire the kit version. 
Among the amateurs who use comput- 

ers in conjunction with their amateur sta- 
tions, |particularly for RTTY work, the 
Flesher name is quite popular and their 
units are in wide use. This is not to imply 
that the unit described here cannot be 
used with any TTY unit. It can. It is just 
that this reviewer became familiar with 
the Flesher products through other ama- 
teurs using computers—particularly TRS- 
80’s®. (And, incidentally, my testing of 
the TU-170A involved the use of a TRS- 
80® Model |.) 

Constructing the Kit 
The TU-170A kit that | wired consisted 

of the main board and chassis, two plug- 
in filter units, a plug-in demodulator 
board, and an AFSK board. There are sep- 

arate manuals for the different boards, 
five in all. That may sound like a lot, but it 
isn’t. There is a manual for the main 
board and cabinet, another for each of 
the filters, one for the demodulator, and 
the other for the AFSK board. All the con- 
struction books are extremely clear and 
use the conventional, step-by-step, 
check-off wiring procedure. Nothing is 
left to guesswork, and a neophyte can 
easily wire the project correctly. | must 

*Technical Consultant, CQ, 200 Idaho 
St., Silver City, NM 88061 
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This is a front-panel view of the TU-170A. At bottom left is the power switch, followed 
by the standby/operate, the send/receive, the reverse send, and reverse receive 

switches. At the upper right are the LED indicators described in the text. 

admit that as clear as the manual is, | 
goofed. | wired in one diode backwards, 

and it took about an hour of troubleshoot- 
ing to find it! 

Wiring time for the complete unit, main 
board and others, was about five or six 
hours. Board and component quality is 
excellent and | have nothing but praise 
for the kit—with the possible exception of 
the circuit diagram. It takes a little study- 
ing to follow the diagram simply because 
the unit is in sections (main board and 
plug-in units). It would be nice to have one 
complete diagram rather than to trace 
the multi-terminal connectors. However, 
| suppose this is a technical writer’s criti- 
cism more than anything else. As | said, it 
is an excellent kit, and the construction 
manuals are very clear. 

Circuit Description 
The TU-170A is set up so that several 

active filters can be used, depending on 

the keying shift desired. This kit was pro- 

vided with two filters: one was wired for 
2125 Hz and the other for 2295 Hz, which 
are the commonly used amateur mark/ 
space frequencies. However, the filter 
boards can be set up when wired for oth- 
er frequency shifts. The frequencies in- 
clude 2125, 2295, 2550, and 2975 Hz. 
Each of the active filters consists of three 
stages of two-pole, active bandpass fil- 
ters. Each stage is a low-gain low-Q 
stage, which wnen cascaded with the 

other two stages results in a very highly 
stable, high-Q filter. 

The first filter stage consists of one half 
a dual op amp, the second filter using the 
second half of the op amp. Another half of 
a dual op amp is used for the third filter 
stage. Each filter stage is peaked inde- 
pendently by a potentiometer. 

On the filter board tuned to 2295 or 
1445 Hz, an additional phase shift net- 
work is formed by an RC network. This 
network provides additional delay of the 
signal passing through the filter to pro- 
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The interior view of the TU unit clearly shows the plug-in boards. At right is the demoa- 
ulator board, next at the left are the filter boards, and near the far wall is the AFSK 
board. At the lower right is the power transformer; next to it is the auto-start relay. 

Shown here at the bottom is the demodulator board, above it are the two filter boards, 
and at the top are the AFSK boards. 

vide proper phase relationship between 
the mark and space signals to give a prop- 
er plus-shaped oscilloscope pattern 
which may be used for tuning. 

The Demodulator Board 
The TU-170A Demodulator consists of 

a discriminator stage, low-pass filter sec- 
tion, signal-balance restorer circuit, slic- 
er and mark hold circuit. The output of the 
discriminator circuit is a pulsating d.c. 
voltage of a polarity determined by the 
dominant filter signals (mark or space). 
Output from the discriminator is fed to an 
active low-pass filter, one using an op 
amp. Filter output is then fed to the signal 
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balance restorer. This circuit essentially: 
corrects for any signal level differences 
between the mark and space filter out- 
puts. The output of the signal balance re- 
storer provides a bias voltage which will 
center the output levels of the low-pass 
filter at the input of the slicer. The slicer 
stage, utilizing an op amp, is a positive 
feedback- or hysteresis-type slicer. As 
such, it has a dead band which is deter- 
mined by the ratio of two resistors and will 
only change state when the input voltage 
exceeds the hysteresis level. This circuit 
prevents low-level signal fluctuation from 
generating erroneous output signals. 
Also, a mark/hold circuit returns the TU 
output to the mark state any time a space 

TEXAS 
TOWERS 

A DIVISION OF TEXAS RF DISTRIBUTORS, Ih 

1108 SUMMIT AVE., SUITE 4 
PLANO, TEXAS 75074 

Mon.-Fri.: 8:30 a.m.-5:30 p.m. 

Suturday: 9:00 a.m.- 1:00 p.m. 

TELEPHONE: (214) 422-7306 

CIRCLE 25 ON READER SERVICE CARD 



signal is longer than the normal space 
pulse width should be. 

Audio Frequency Shift 
| Keyer Board (AFSK) 

The TU-170A AFSK board utilizes a 
crystal-controlled oscillator, a program- 
mable frequency divider, and a band- 
pass filter which provides a sinusoidal 
audio frequency output in the range from 
2000-3000 Hz (Hi-Tones). For a time base, 
a 5.508 MHz crystal oscillator is used. 
The oscillator is connected to the input of 
programmable dividers—three 40193’s. 
The output of the last divider is a symme- 
trical square wave which is connected to 

« 

BUTTERNUT. 
ELECTRONICS 

K 

« 

a low-pass filter designed to have a flat 
response in the range of 2000-3000 Hz 
(Hi-Tones). 

Main Circuit-Board Details 
The main circuit-board logic consists 

of the input and output circuits necessary 
to interface the various plug-in circuit 
boards just described to the front-panel 
controls and peripheral equipment. 

There are various inputs to the main 
board. The KEY-IN input switches the 
AFSK to the downshift CW ID frequency 
when the TU is in the transmit mode. This 
is a TTL compatible input. 

AFSKIN-TTL input signal causes the 
AFSK to switch between mark and space 

Model HF6V-Completely 
automatic bandswitching 
80 through 10 plus 30 
meters. Outperforms all 
4- and 5-band “trap” 
verticals of comparable 
size. Thousands in use 
worldwide since Decem- 
ber 81! 160 meter option 
available now; retrofit kits 
for remaining WARC bands 
coming soon. Height: 26 
ft/7.8 meters; guying not 
required in most instal- 
lations. 

Model 2MCV “Trombone” ™ 
—omnidirectional collinear 
gain vertical for 2 meters 
having the same gain as 
“double-5/84” types, but 
the patented “trombone” 
phasing section allows the 
radiator to remain unhroken 
by insulators for maximum 
strength in high winds. No 
coils “plumber’s delight” 
construction and adjustable 
gamma match for complete 
D.C. grounding and lowest 
possible SWR. Height: 9.8 
ft/2.98 meters. 

Model 2MCV-5 
mS “Super-Trombone”™ 

we { — Same advanced 
features as_ the 
basic 2MCV but a 

full wavelength taller with 
additional ‘“‘Trombone’’™ 
phasing section for add- 
itional gain. Height: 15.75 
ft/4.8 meters. 

All BUTTERNUT ANTEN - 
NAS use stainless steel 
hardware and are guaran- 
teed for a full year. For 
further information on 
these and other BUTTER- 
NUT products write for our 
FREE CATALOG! 

BUTTERNUT ELECTRONICS 

405 EAST MARKET ST. LOCKHART, TX 78644 

Please send all reader inquiries directly. 
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frequencies when the TU is in transmit. 
AFSKIN-TTL is TTL compatible. 

AFSKIN-RS input also provides the de- 
termination of the mark or space output 
frequencies when the TU is in the trans- 
mit mode. This signal is connected 
through an IC and is wired OR’ed with the 
AFSKIN-TTL signal. 

SEND-N controls the operating mode 
of the TU. The SEND N line is left open or 
held at +5 volts when the TU is in the re- 
ceive mode. When SEND-N is pulled down 
oratalowTTLlevel, the TU is switched to 
the send mode. 

RECEIVE AUDIO input signal is the sig- 
nal from the receiver audio output circuit 
which contains the audio-frequency-shift- 
ed TTY signal. Minimum audio input level 
must be 100 millivolts. 

RDA (Receive Data Available) output 
indicates the presence of an output sig- 
nal from the mark filter. 

DMOUT-TTL output is derived from the 
demodulator circuit-board output. 
DMODOUT—RS is a demodulator out- 

put that is a bi-polar signal. 
SCOPE MARK and SCOPE SPACE are 

also available outputs. 

Front-Panel Displays 
As with any TU, one of the primary con- 

cerns of the RTTY operator is ‘‘How easy 
isit to tune-ina TTY signal?” With the tun- 
ing indicators on the TU-170A | found it 
extremely simple to tune-in signals cor- 
rectly. First, there is a 10-segment LED 
bar-graph signal indicator which displays 
the output level of the filters. Also, there 

are two LEDs for the mark and space sig- 
nal. (In the SEND mode, these LEDs indi- 
cate the presence of mark and space sig- 
nals on the AFSK input.) It is easy to tune- 
in signals with these indicators. 

There is a power indicator to show 
when the unit is turned on or off. Addition- 
ally, there is a SEND LED that shows 
when the TU isin the send mode, and last, 
there is an RDA LED which indicates 
when a signal is present and the autostart 
relay is on. 

Additional Details 
The TU-170A is packaged in a gray 

metal case 7%2"x3"x10". It has its 
own a.c. supply, 120 v.a.c. at 5 watts. The 
main connector on the back of the case is 
a chassis-mount DB25 (female). And (I 
consider it a nice touch) Flesher includes 
a DB25 male connector in the kit so one 
doesn’t have to go berserk trying to find 
the suitable connector. 

In my setup | used the TU-170A in con- 
junction with the Crown ROM-116 and the 
TRS-80®. My exciter (transceiver) is a 
Drake TR4CW. The Drake drives a 1 kw 
amplifier. The combination worked very 
well and the TU-170A was faultless. Used 
in conjunction with the ROM-116, the sys- 
tem was everything | could ask for. 

The TU-170A is made by Flesher Corp., 
507 Jackson, Topeka, Kansas 66603. 
The price is $189.95 kit, $289.95 wired. 
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We’re proud toannounce 
the birth of FOUR fabulous new 
VHF and UHF amplifiers 

Henry Radio has taken a giant step Phe doa! combining 
the most advanced technology (including imac’s new 
3CX800A7 power triode) with Henry’s traditional quality. 

Ve the 2002-A e e e abright new rework of our 
popular 2002 2 meter amplifier. It uses the new Eimac 
3CX800A7. The RF chassis uses a % wave length strip line 
design for an extremely reliable approach. It provides 2000 
watts input for SSB and 1000 watts input for CW. Because 
this tube is rated at an unheard of 15dB gain, only about 25 
watts drive is required for full output. The 2002-A. ..$1095.00 

2. the 2004-A is identical to the 2002A except 
that it is set up for the 430 to 450 MHz band. This amplifier 
will use a 2 wave Strip line and offer all of the same specifica- 
tions as the 2002A. This will replace our limited production 
2004. The 2004-A. . .$1295.00 

3. the 1 002-A is a 2 meter amplifier with the 
same design as the 2002A, except using one 8874 tube for % 
power specifications. The 1002A is rated at 600 watts PEP 
output and 300 watts continuous carrier output. It employs 

the same strip line design as the 2002A. The 1002- 
A...$795.00 

4. the 1004-A e e e ahalf power version of the 
2004A - using again the 8874. The 1004A will cover the 430 to 
450 MHz band using a % wave strip line design. 
The 1004-A...$895.00. 

The Henry 2002-A (Special) and the 1002-A (Special) for any 
frequency between 50 and 500 MHz, full and half power respectively, 
are available for non-amateur laboratory, scientific or 

communications use. 
These exciting new Henry amplifiers will also be available in FCC 
type accepted models for commercial two-way FM communications. 
These amplifiers join a unique line of high power commercial, 
industrial and scientific amplifiers and transmitters for communica- 
tions, plasma-generation; nuclear magnetic resonance, heating and 
other special applications. Let us know what your requirements are. 

We're here to help both in the U.S.A. and throughout the world. 

IKD-5... 1200 watt 
desk model $695 
2KD CLASSIC . 2000 
watt desk model. We 
challenge you to find a 
better desk model for 
even a thousand dollars 
more. $980 

a The 2K CLASSIC 
DC een The latest and best 

version of the console 

that made the name “2-K” famous around the world. $1295. 

The 2K CLASSIC “X” We can’t think of any way to make this 
magnificent 2000 watt amplifier better. Rugged... durable... the 
last amplifier you may ever need to buy. $1795. 
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2050 S. Bundy Dr., Los Angeles, CA 90025 
931 N. Euclid, Anaheim, CA 92801 
Butler, Missouri 64730 

Prices subject to change without notice 

The 3K CLASSIC uses the superb 
Eimac 8877 tube. More than 13 db gain. 
We believe the 3K to be the finest amateur 
linear available anywhere. $2695 

The 3K CLASSIC “X” version 
available for export and military 
customers only. $2895. 

The 4K ULTRA A general coverage, 
general purpose amplifier for commercial, 
military, scientific and export customers. 
Not for sale to amateurs in the U.S.A. 
$4500 

2K Classic 

TOLL FREE ORDER NUMBER: (800) 421-6631 
For all states except California. 
Calif. residents please call collect on our regular numbers. 

(213) 820-1234 
(714) 772-9200 
(816) 679-3127 
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K4JZB reports on his “V” beam experiments and shows 
us how to roll our own. 

Development and Construction 
of ““V”’ Beam Antennas 

The antennas to be described here are 
often mistaken to be log-periodic anten- 
nas. They are not. They are ‘‘V”’ anten- 
nas, Y2-wavelength ‘'V’s’’ both parasitic 
and driven. | have been using them for 
over 10 years. | also have a three-ele- 
ment tribander, plus four-element mono- 
banders for 14 and 21 MHz. 

| started off first by bending the anten- 
na elements forward 40° to determine if 
the reported 3 to 5 dB additional gain ac- 
tually could be realized. The first antenna 
was a two-element antenna with both ele- 
ments of equal length (fig. 1). This proved 
two things: (1) that front-to-back ratio 
could be obtained, and (2) that good for- 
ward gain could be achieved. They both 
were justified in this design. 

Next | lengthened one element by 5% 
(fig. 2). This proved to be very beneficial 
and will out-perform three-element Yagi 
beams. These antennas were used on 21 
MHz s.s.b. and were evaluated on short 
haul (1,000 miles), medium haul (3,000 
miles), and long haul (10,000 miles plus). 
They were tested at heights from 5 to 50 
feet and with output powers from 60 to 
600 watts p.e.p. 

| then built a three-element broadband 
antenna for 28 MHz (fig. 3). It was install- 
ed 24 feet up and aimed due west. With 
only 60 watts p.e.p. output, | was able to 
work VK’s when they were only hearing 
west coast stations. 

On January 27, 1982 | got caught with 
my antennas down when Martha, 3C@AC, 

came on. With the aid of my wife, the an- 
tenna shown in fig. 2 was hauled up on 
the roof and installed on the tower 24 feet 
up. | pointed it toward Africa and got 
3CQAC on the first call through a terrific 
pile-up. This all took place in a half-hour 
period. 

The next antenna to be described in 
this series is a four-element one. It has 
three driven elements plus a reflector on 
21 MHz. It has been up since February at 
a height of 50 feet and has done a terrific 
job. | have had many inquiries about it 
from stations |’ve worked all over the 

P.O. Box 232, Land O'Lakes, FL 33539 
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BY ROBERT F. ZIMMER*, K4JZB 

The 4-element vers 

2S ees 

ion with 4 foot spacing between DE1, DE2, and DE3, 12 AB gain. 
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Table I- Element lengths. 

Ground 

to boom ~ 

No. 12 wire 

DE RG8U 267" 

Fig. 1- This was constructed to test the 
theory of ‘‘V’’ beam operation. It proved 

forward gain and front-to-back ratio. 

world. | get reports of S-9 plus 10-20, to 
even pegging the ‘‘S’’ meter, to being the 
only ‘‘W”’ coming through. 

When the elements are formed into a 
“VV there are two problems to be solved: 
the element mounting plates and the join- 
ing of the two halves of the tubing. The 
photographs show the method used to 
mount the elements to the boom. The au- 
tomotive muffler clamps used to mount 
the plates to the boom are painted to re- 
tard rust, so it is necessary to use an alu- 
minum strap to ground the plates to the 
boom. 

| have never been able to bend tubing 
with ordinary tools found in a home work- 
shop, so | just put the tubing in a vise and 
flatten the center. This also makes it very 
easy to drill and fasten at the center to the 
bracket. The elements can be made from 
almost any size aluminum tubing avail- 
able at a local hardware store. They all 
seem to stock from 2 to 1% inch sizes in 
lengths of 6 and 8 feet and are of the 
thickness necessary for telescoping. 

Ground 

to boom ~ 

No. 12 wire 

284” 

DE RG8U 267" 

Fig. 2- This is a very good beam with 
6.64 dBi gain. The front-to-back ratio is 

about 25 dB on 27 MHz. 

Ground 

to boom ~ 

No. 12 wire 

188" 

RG8U 
Fig. 3- The design shown in this diagram 
was used on 10 meters with 7.92 dB over 

the entire phone band. 
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Pee BAND LENGTH ELEMENT | CAPACITY 

Te Pane |e [wos | 
Pe fae |e [ar 
Table III- Dimensions of Gamma matches. 

Ground 

to boom ~ 
/ 40° 

REFL 
5A” 

RG8U 

Fig. 4— This configuration is in use at 
present at K4JZB. It has a gain of 12 dB. 

Ground 

to boom ~ 

REFL 284" 
5%" 

DIR 252" 

Fig. 5— Revised spacing results in 16 dB 
gain and sharper horizontal beam width. 
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See note 1 sz 

See note 2 

NOTES: 

1. These holes depend on boom size and size of clamps. 

2. These holes, diameter and spacing depend on element size and clamps. 

Fig. 6- Element-to-boom plate for 10 and 15 meters. Use two angle plates back to 
back as per the photos. For 20 meters use the stronger method as per the photos. 

| have used 1 to % to % inch tubing for 
10 and 15 meter beams, as well as % to 
¥% to%inch, andalso % to% to % inch, all 

with equal success. For 20 meter beams 
one or two sizes larger are recommend- 
ed. To fasten one size into another, | use 

stainless steel automotive hose clamps 
and slit the tubing end 1 inch long with 
two cuts at 90° to each other. 

The booms used here are aluminum 
tubing 1% and 1% inches in diameter. | 
picked up the tubing as surplus after 

NOTE: 

All holes are 3/3”, 

Fig. 7- Use the same angle plate for feedline support. It 
mounts at a right angle to the element plate. 

World War II, and they have been used 
and reused since that time. For the short- 
er booms TV masting can be used very ef- 
fectively. 

One nice thing about these antennas is 
that they take a shorter boom. The anten- 
nas shown in figs. 3 and 4 were also used 
with spacing between driven elements 
(DE) of 2 feet as shown in fig. 5. These 
would have a boom length in fig. 3 of 4 
feet and in fig. 4 of 9% feet. This would 
make a very compact beam for 10 and 15 
meters. 

| could not ascertain any great differ- 
ence between the 2 foot or 4 foot spac- 
ing. The main thing to watch for is to have 
each adjoining element out of phase to 
the other. This is necessary to have the 
gain additive. | recommend the 4 foot re- 
flector spacing for 10 meters, 51% foot 
spacing for 15 meters, and 8 foot spacing 
for 20 meters. 

The element mounting plates (use two 
together) are used and inverted as per 
the photographs. The feedline between 
elements is No. 12 copper wire. This is 
preferred over coax cable. The only pre- 
caution is to be sure that the center of 
each element is well grounded to the 
boom. 

The antenna in fig. 6 has an added di- 

a —" I 

BIEt AG 

Fig. 8- The 10 and 15 meter boom-to-mast mounting plate for 
2 inch boom diameter and 2 inch mast diameter. 

Fig. 9- The 20 meter 
boom-to-mast mounting 
plate for 2 inch diameter 

boom and mast. 

All holes are 3/s'”, 

| te 
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MISSOURI «cau tou Free” 
RADIO CENTER 1800-821-7323 

CHAMPAGNE RTTY/CW 
on a Beer Budget 

Brings you the 
Breakthrough! 

ee UOLr 

Bro 1s 

CP-I Computer Pateh™ Interface 
The AEA Model CP-1 Computer Patch™ interface will let you discover the fastest growing 
segment of Amateur Radio: computerized RTTY and CW operation. 

When used with the appropriate software package (see your dealer), the CP-1 will patch 
most of the popular personal computers to your transceiver for a complete full-feature 
RTTY/CW station. No computer programming skills are necessary. The CP-1 was 
designed with the RTTY neophyte in mind, but its sophisticated circuitry and features will 
appeal to the most experienced RTTY operator. 

The CP-1 offers variable shift capability in addition to fixed 170 Hz dual channel filtering. 
Auto threshold plus pre and post limiter filters allow for good copy under fading and weak 
signal conditions. 

Transmitter AFSK tones are generated by a clean, stable function generator. Plus (+) and 
minus (-) output jacks are also provided for CW keying of your transmitter. An optional 
low cost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied 
by a 117 VAC wall adaptor included with the CP-1. 

CIRCLE 133 ON READER SERVICE CARD 

2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-81 18 
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Element mounting brackets used on 10 
and 15 meter beams. 

rector which sharpens the beam width 
and greatly increases the gain. With the 
antenna pointed at VK land, the ZL sta- 
tions cannot be heard. The direction must 
be changed 8° south of west to bring 
them in, and the VK’s are lost at that time. 

The mail| received from my first article 
in the January 1983 issue of CQ indicates 
that more information is needed about 
the construction and adjustment of Gam- 
ma matches. | trust the following informa- 
tion will be helpful. 

| have used many different Gamma 
matches over the years. The one used 
now is made from % inch aluminum tub- 
ing, spaced 4 inches from element, short- 
ed at far end to the driven element. Into 
the center is slid RG-8U coax which has 
the outer covering and shield braid re- 
moved. This makes a fine capacitor which 
seems to hold up very well in all climates. 

Here the bracket is assembled and ready 
to go on a boom. 

——----—— 

Brackets used on 20 meters are much 
heavier due to larger and longer ele- 
ments. They are each 172 inches long. 

Note the double construction. This is the bottom view. 

To adjust the Gamma, | vary the short- 
ing bar first to get the lowest s.w.r., and 
then vary the coax capacitor to lower the 
s.w.r. even further. When it has reached 
1.5 to 1 or lower, | stop, as more time 

spent here does not seem to pay. When 
multiple driven elements are used, Gam- 

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! 

$184.50 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

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

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

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

... at last... 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

$9 
-—_— DEALER INQUIRIES INVITED__.- 

S-f Amateur Radio Jervices 

CIRCLE 70 ON READER SERVICE CARD 
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ma matches must be adjusted as a 
group—i.e., each one must be the same. 

Each antenna has a critical angle of ra- 
diation, and at that angle the gain is maxi- 
mum. At other angles the antenna will not 
exhibit its full gain. 

| have found from use that multiple 
driven elements have a lower angle of ra- 
diation than parasitic beams. This is evi- 
dent in the ‘‘W8JK”’ and ‘‘ZL Special” 
beams. The driven beams show their 
higher gain over longer paths. Also, the 
driven beams work more effectively at 
low heights. | have never found a Yagi 
that would work very well at heights of 
less than 40 feet, while the driven ‘‘V”’ an- 
tennas have proved to work well at 12 and 
14 feet above ground. This is a bonus for 
those who do not have a 50 to 70 foot tow- 
er, as a lower-priced structure will work. 

From on-the-air use | have concluded 
that tilting the elements forward 40° re- 
sults ina 1 db additional gain per element. 
Adding more driven elements adds 2.64 
db per element. | have figured the gain of 
each antenna many times over a long pe- 
riod of time and at various distances, and 
| have included this information in the 
drawings. ical 
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TS430S FILTER DEAL 
For superior performance at lower cost, use top- 
tated 8-pole Fox Tango crystal filters to fill the 
optional spots in your rig. For example, our 1800 
Hz FT2808 equivalent of the YK88SN has a 60/ 
6 dB shape factor of 1.7 compared with 2.0, a 
price of $55 vs $63, and squarer shoulders at the 
top with steeper skirts all the way down to more 
than — 80 dB! 
For more pleasant SSB audio use our 2100Hz 
bandwidth FT2809. For CW, the FT2802 400Hz 
unit is better than the YK88C, while the 250Hz 
FT2801 is sharper than the YK88CN. The more 
you buy, the more you save! But don’t buy an AM 
filter, not even ours. 

BIGGER IS BETTER! 
Fox Tango filters are better because of this dis- 
crete crystal (not monolithic) construction. This 
makes them slightly larger than YK filters so 
they are patched into the circuit with short 
lengths of coax. Installation is easy—no drill- 
ing or circuit changes. Order with confidence. 

INTRODUCTORY PRICES—Complete Kit 
Any ONEtilten 3 43 sin. oT $55 
Any TWOfilters...... $100 (Save $70) 
Any THREE filters. . . .$145 (Save $20) 

Includes all needed cables, parts, detailed in- 
structions. Specify the type(s) desired: 

SSB—FT2808 (1800Hz); FT2809 (2100Hz) 
CW—FT2801 (250Hz); FT2802 (400Hz) 

Shipping $3 per order; ($5 air). FLSales Tax5%. 

ONE YEAR WARRANTY 
GO FOX-TANGO—TO BE SURE! 

F, a> Order by Mail or Telephone. 
i AUTHORIZED EUROPEAN AGENTS 

Scandinavia: MICROTEC, Makedien 26, 

3200 Sandefjord, NORWAY 

Other: INGOIMPEX, Postfach 24 49; 

D-8070, Ingolstadt, W. GERMANY 

FOX TANGO CORPORATION 

+ 

Box 15944 C, W. Palm Beach, FL 33416 
| (305) 683-9587 
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C-1000-DW 
$337.59 

Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLES 

Prices start at $169.92 
e9 Models to choose from 
eLarge, 42” H X 57” WX 30” D 
eStrong grove-construction 

¢ Mar-resistant wood grain finish 

eOptions, drawers & face plate 

°For ham or home computer 

eVisa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P.O. Box 5103 Tacoma. WA. 98405 

(206) 272 0713 

CIRCLE 59 ON READER SERVICE CARD 
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The Antenna Bank 
6460 H General Green Way 

Alexandria, VA 22312 
703-569-1200 

Hy—-Gain 
TH7OXS 7? element triband --- 376.00 
THOMK2S 5 element triband --- 309.00 
THIMKSS 3 element triband --- 215.00 
TH3UrS 3 element triband --- 1546.00 
{SAVT 5 band trap vertical - 87.50 
14VQ 4 band trap vertical - 51.00 
2S 2 meter colinear ------- 38.00 

Hy-Gain Crank-up Towers 
-5OMT2 50’ side supported - 754.00 

H6-5255 52’ self-supporting - 923.00 

Hustler 
5BTV 5 band trap vertical -- 
67-144 2 meter colinear ----- 97.00 
MO-1,M0-2 HF mobile masts --- 18.50 
RH-10,RM-15 HF resonators --- 9.00 
er *HE resonator ---------- 12.00 
RM-40 HF resonator 
RN-75,80 HF resonators ------ 14.75 

Rohn Towers. 

een w ew ene 

256 10’ stacking section --- 41.00 
FAGC2 3,4 top sections ------ 33. 
456 {0 stacking sections -- 93.75 
45AG2,3,4 top sections ------ 104.75 
HDEX4S °49’ self-supporting - 314.00 
FK2548 48’ foldover -------- 794.00 

Diawa 
(5-201 2 way coax switch --— 
CS-40! 4 way coax switch ---- 
(N-520 HF SHR/Power meter --- 59.00 
CN-620B HF/VHF SWR/Power ---- 
CN-7208 HEAHF SUR/Power ---- 150. 00 

Mini-Products 
HG-1 Mini-Quad 6,10,15, an n- 127.6 

Cushcraft 
4 4 element triband beam -- 224.50 
A3 3 element triband beam -- 172.90 
R3 Gain triband vertical --- 224.50 
a : band trap vertical ---- 88.50 

4 band trap vertical --— 81.50 
mB, FB 14 element 2m beam -- 468.00 
Al47-11 {i element 2m beam -- 37.50 

Rotors 
TX 'Tailtwister" 20 sq ft -- 244.00 
HAN-IV) 15/7.5 sq ft -------- 195.0 
CO-4511 8.5/5 sq 102.75 
HD-73 Dual speed 10.7 sq ft - 99.00 
U-100 Approx. 3 sq ft ------- 42.00 

MF J 
MFJ-900 200 W Versa Tuner --- 
MFJ-941C 300 W Versa Tuner -- 
MFJ-949B 300 W Versa Tuner -- 117.55 

RG-213/u Hil spec 7) mnleld - ,20/ft 
R6-8/u 954 shiel 24/¥t 
RG-8/X aMini-" 9, shield — .12/4t 

ORDERS ONLY: 800-336-8473 
ALL others call: 703-938-1400 

NO COD - We ship UPS 
Allow two weeks for delivery 
Shipping cost NOT included 

We reserve the right to limit 
quanities - We accept VISA & MC 
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O's 
What do you want from a Ham 
magazine? News. Entertainment. 
Interviews. Projects. Reviews. !In- 
formation. Great Reading. 

Is that all? 

Well, how about a WAZ Award 
Program, a Five Band WAZ Pro- 
gram, the two greatest World 
Wide DX Contests in the world, a 
DX Awards Program, two 160 

Meter DX Contests, a USA-CA 

County Awards Program, a DX 

Hall of Fame. Twelve of the 
greatest achievement and 
Operating programs in the 
Amateur Radio world today. 
All from CQ. 

CQ. MORE TRAN 
JUST ANOTHER 
MAGAZINE. IT'S 
AN INSTITUTION. 

My account number 1s 

2 Years (24 issues)...... 1 Year (12issues)....... 
Rates (check one) 

3 Years (36 issues)...... 
(C2 Years 

76 N. Broadway, Hicksville, NY 11801 

(13 Years 

The Radio Amateur's Journal Please send me CQ for (]Life 

(5 RENEWAL 

Payment Enclosed $ 

Master Charge O 

uw NEW 

Charge My Order To: col 
August1983 © CQ 



MISSOURI | 
RADIO CENTER 

@keENwoop TS-430S 

te 180 

¢ Dual VFO's 

e 8 Memories 
e All Bands 
e General Coverage 

¢ 200 Watts 

CUSHCRAFT 

¢ 1.8 to 30 MHZ 
e Super Receiver 

1-800-821-7323 
YAESU -NEW FT-77 

¢ 200 Watts 
e Selectable IF/ PBT 
Tuning 

ANTENNA SALE 

HY-GAIN TOWERS 
HG37SS 
HG52SS 
HG54HD 
HG70HD 
HGSOMTS 

A-3 
A-4 
R-3 
AV-5 
214-FB 

$ 649 
$ 919 
$1429 
$2339 
$ 749 

BUTTERNUT 

f 
e Extremely Compact e 3.5 to 30 MHZ 

¢ 200 Watts e Inexpensive 

HY-GAIN 

HF6V 
Sh 
KT34A 
KT34XA 
144-148LBA 

THSMK2sS 
TH7DXS 
TH3MK3S 
TH3JRS 
TH2MKS 
A8AVT/WS 52-19 

40-2CD LARSEN CALL AEA 18HTS 
v2s 

2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118 
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RF TRANSISTORS | 
FRESH STOCK - NOT SURPLUS 
P/N Net/ea. Matched Pr. Net/Pr. 

MRF412 $18.00 MRF412-2 $39.00 
MRF421 27.00 MRF421-2 58.00 
MRF450 12.50 MRF450-2 28.00 
MRF453 15.00 MRF453-2 33.00 
MRF453A 15.00 MRF453A-2 33.00 
MRF454 16.50 MRF454-2 36.00 
MRF454A 17.00 MRF454A-2 37.00 
MRF455 14.00 MRF455-2 31.00 
MRF455A 13.50 MRF455A-2 30.00 
MRF458 18.00 MRF458-2 39.00 
MRF492 20.00 MRF492-2 43.00 

PREMIUM MATCHED QUADS AVAILABLE 

VHF & UHF TRANSISTORS 
Type Mount Rating MHz Net/ea. 

MRF238 (s) 30W 145-175 13.00 
MRF240 (s) 40W 145-175 15.00 
MRF245 (F) 80W 130-175 27.00 
MRF247 (F) 80W 130-175 27.00 
MRF492 (F) 70W 27-50 20.00 
$D1416 (F) 80W 130-175 30.00 
$D1477 (F) 125W 130-175 37.00 
$D1441 (F) 150W 130-175 83.50 
2N6081 (s) 15W 130-175 7.75 
2N6082 (s) 25W 130-175 9.75 
2N6083 (s) 30W 130-175 9.75 
2N6084 (s) 40W 130-175 13.50 
MRF644 (F) 25W 430-470 21.50 
MRF646 (F) 45W 430-470 24.50 
MRF648 60W 430-470 . 

Technical Assistance and cross-reference 
information on CD, PT, RF, SRF & SD P/N’s; 
Call our Engineering Dept. (619) 744-0728 
WE SHIP SAME DAY C.0.D. or VISA/MC/Am.Ex. 
Minimum Order $25.00 Add $3.50 Shipping 
RF Parts Catalog Avail. OEM & Quantity Discounts 

ORDERS ONLY: 800-854-1927 

WEesTCOm 
1320 Grand Ave. San Marcos 

California 92069 (619) 744-0728 

CIRCLE 75 ON READER SERVICE CARD 
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1983 CQ WW WPX S.S.B. Contest 
High-Claimed Scores 

The following are early-bird high- 
claimed scores as of mid May 
1983. These are raw scores sub- 
ject to verification. 

U.S.A. 
SINGLE OPERATOR 

ALL BAND 

K2vv.. . .3,255,826 
KONEZ eee 1,903,995 
AIBV ces ese hae 1,863,708 
NEGlii co ee ceca 1,851,184 
KOQSM eames ee 1,807,542 

K4CG . . 1,420,826 
KQSL . 1,190,624 
WIR bee cc sence t 1,029,216 
WAOTKJ .... 1,001,784 
KE202..2 a aaecs 3 938,950 

28 MHz 

K6SViE sons. 308,460 
NNGU) cage: 303,739 
INSDAY: sccm eee 287,946 
WDOASM......... 166,413 
WOGOR sce ska ne 163,030 

21 MHz 

NO4 Fee eae 866,866 
KU BV rece epweeon ee 690,897 
WB6FCR......... 653,184 
IKVOR GS se) eect 535,952 
Kad igerciec oan 491,904 

14 MHz 

AI7B meres 162,458: 
W8LU 1,039,280 
KCOMB.......... 325,254 
WB7WOE........ 302,510 
IKON BD Bhees 20. ss eases 126,800 

7 MHz 

KOMWM/O....... . 296,468 
KR2OM nee 292,608 
KU Re eee 237,896 
AGOS... 0.5... 221,844 
IKENA ce sect cnn ee 212,544 

3.8 MHz 

KUODS: oie sects . 158,098 
KUSE 2.24 2 ee 2 97,500 
N4Ob le fe starr 97,364 
KBSEU «222 ance: 92,448 
REGU Te aceeem nee 60,048 

1.8 MHz 

WA2SPRli eee 29,524 
ABSMMe Se. each 11,800 
KGIKING@ IS: satiate ae 6,466 
WAQENY -c-onsomoe oe §,238 
KG7 Date! comena cas . 928 

MULTI-SINGLE 

In ehilmurys cae ereeee 1,845,633 
AK6A) eee rns 1,771,740 
INSGBee te 1,461,200 
IKKS Ieee en 1,149,057 
IK ROAR sisi. .s ate 750,750 

MULTI-MULTI 

ABOES. cucosehes 5,635,860 
KSEZOR eet aes 2,741,640 

QRPp 

WBILC..... AB... 204,120 
W6CN...... 21... . 88,624 
KH6CP/3 ... 14... . 84,667 

W9PNE .... AB... . 60,006 
AD2Y cede. AB.... 41,416 

DX 
SINGLE OPERATOR 

ALL BAND 

4M3AZC........ 5,549,634 
H44R oyna. 4,303,760 
IGEED ats rence 4,052,862 
SV ING irises 3,627,615 
QY4VU......... 3,264,338 
IO6NOA........ 2,794,469 
XOZING..a25 eee 2,543,550 
WUETER ee; cece 2,318,189 
PP2ZD Or 2,275,280 
PY8ZWM....... 2,156,875 

28 MHz 

PAQU ree ner 1,575,712 
PYSBABE G7 1,291,209 
EAS Zee yeecee te 1,241,080 
HUSABTH ence 1,117,611 
IC PGEI en, cee 1,115,604 

21 MHz 

OROB Herat mers 3,983,972 
SM2EKM ....... 2,721,114 
KP4EQF 2,635,512 
EU2Xe a te maneneh 921,690 
FOBEE.. ve eanne 637,518 

14 MHz 

URSORBE eee 1,053,812 
RPS ZAI ee sera 550,020 
EASDEAm. omens ee 304,722 
ACSAZ a odes. wil ne 242,592 
GM4RFE......... 137,088 

7 MHz 

FM7CD . .... 2,361,240 
CQ4NH......... 1,207,338 
AEE a2 ae ee 853,512 
NESDX..5 see aoe 814,657 
HI8GB/6.......... 489,984 

3.8 MHz 

RICHID(Cs: Mee ae 504,678 
NP4CG. ooecn cag: 406,386 
CT4KOr ee see 147,223 
OHSWS arene 145,920 
DES Meee ee 81,900 

1.8 MHz 

WS2AR Ge, eset. see 16,872 
VPA2MO Gre ws ibrare 8,190 

MULTI-SINGLE 

NETVDXA ly sien. 7,417,257 
VECOUE A eae: 6,267,891 
JGIZUY ........ 6,226,493 
XFOMDX........ 4,660,802 
SLOZGies eg ear 3,370,200 

MULTI-MULTI 

VK2WU......... 7,058,808 
VEZUN Gen ohne 1,987,980 

QRPp 

JKIQLH....21... 101,703 
JAOXBW ...AB.... 67,727 
JASCRI SF 2M mee OS, 906. 
EA2SN..... AB... . 30,240 
JF6GAS....AB.... 18,486 

Note: Queries pertaining to 
the WPX Contest should be 
sent to Steve Bolia, NSBJQ. 

Say You Saw ItInCQ 



MIVD/2 frequencies 
$84.50 Post Paid (U.S.) 

A Telrex ‘‘Balun’’ fed ‘‘Inverted-Veo’’ kit is the ideal hi-parformance inexpen- 
sive and practical to install low-frequency mono or multiple band, 52 ohm an- 
tenna system. 

Better than optimum full sized Dipole performance in an antenna which 
can be set up within the hour, needing a minimal support structure (exist- 
ing tower, house, tree, etc.). The ‘‘Inverted-Vee” produces a low-angle 
“Balanced” Omni-Directional pattern, which increases the signal to 
noise, and signal to interference ratios. Complete simplified instructions 

YOUR PRICE are provided. NO TUNERS NEEDED! 
$445.00 
Value $535.00 

Only Telrex provides! 

* Easy.assembly (within 2 hrs) 

* 100 mph wind rating. 

* Heavy wall tubing. 

* Stainless Steel electrical hardware. 

* Exceptional Gain and F/B ratio. 

By the only test that means anything . . . on the air comparison . . . Telrex Tri- 
Bands continue to support the fact that they are designed to out-perform all 
competition . . . as they have for over 3 decades. Here’s why. . . Telrex uses a 
unique trap design employing Hi-Q 7500 V ceramic condensers, 3 optimum- 
tuned reflectors to provide maximum gain and true F/B Tri-Band performance. 

40M346 
$1650.00 2MVS814 kit 
Value $1975.00 $201.00 

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! 

If top 2 Meter performance is your requirement, the 2MVS814 kit consist- 
ing of 2 ea. phased 2 Meter “Balun” fed precision tuned 8 element Arrays 
outperform even quad stacked antennas of other makes. 

A FEW OF THE WORLD’S FINEST! 
MODEL Description GAIN Value PRICE 

~ 2M1528C 2 Meter 15 element (17 DBD) 160.00 131.00 

10M523 10 Meter 5 element (13 DBD) 342.00 285.00 
10M636 10 MeterGelement (14.6DBD) 745.00 625.00 

15M532 15 Meter 5 element (13 DBD) 545.00 ae nb 
15M845 15 Meter 8 element (15DBD) 1120.00 925.0 

20M536 20 Meter 5 element (12 DBD) 645.00 535.00 
20M646 20 Meter 6 element (14DBD) 1130.00 945.00 

40M214 40 Meter 2 element (5.6 DBD) 740.00 615.00 
40M329 40 Meter 3 element (8.3 DBD) 1139.00 950.00 
40M346 40 Meter 3 element (9DBD) 1975.00 1650.00 

TB4EC 10,15, 20M Tri-Band (5.5DBD) 252.00 205.00 
TB5ES 10, 15, 20M Tri-Band (8.5DBD) 398.00 330.00 
TB6EM 10, 15, 20M Tri-Band (10 DBD) 735.00 565.00 

= ANTENNAS DESIGNED TO LAST! Phone. . . 201-775-7252 (nights, weekends, holidays and leave your ad- 
Communications Antennas Since 1921 dress) or write Telrex - P.O. Box 879, Asbury Park, N.J. 07712, for your 

free copy of the latest Telrex UNF, VHF, HF Antenna, and Rotator Catalog. 

CIRGLE 117 ON READER SERVICE CARD 
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Ingenuity and economical necessity make design 
engineers of us all. KA@MSI shows us how to make a 
gain antenna for 2 meters for under $4.00. It’s also a 
good practical exercise for making simple plumbing 
repairs around the house. 

Build A 2 Meter J-Pole 
Antenna For $3.98 

| recently found myself in the position of 
being laid off and newly upgraded, so | 
had to watch my pennies. | have only one 
2 meter rig—an old rock-bound Standard 
HT. From the shack | could hit the Denver 
area repeaters nicely, but on simplex | 
was limited to the immediate area. 

Some of the locals had built 300 ohm 
twin-lead J-pole antennas which worked 
out fairly well in portable use, and that 
gave me the idea for building a sturdier 
version. An ideal (cheap) and widely avail- 
able material for v.h.f. antenna construc- 
tion can be found in your local hardware 
store—copper do-it-yourself plumbing 
hardware. A quick exercise with my cal- 
culator gave me the dimensions for this 
antenna using 2 inch ID (% inch OD) cop- 
per tubing. 

Copper tubing and all of the assorted 
fittings can be joined together simply by 
using a small torch. A few tips are in order 
before we proceed to the actual con- 
struction. Clean all surfaces to be sold- 
ered (both inside and out) to a high shine 
with emery cloth prior to any soldering. 
Use a dab of soldering paste on the sur- 
faces to be joined, again both inside and 
out. Use solid solder, not acid or resin 

core. Heat the tubing and fitting with the 
torch until the solder flows into the joint, 
and then wipe the joint with a dry cloth (or 
fine steel wool). This makes a clean, nice, 
shiny connection, just like the pros. 

Construction 
Fig. 1 shows how the antenna should 

look upon completion. Measure the 
driven element from the center of the Tee 
fitting to the top, including the cap. This 
dimension should be 58 inches. Tuning 
and adjusting of the antenna will be done 
with the 19 inch %4X section. Again, this 
dimension includes the cap. 

The matching section is constructed of 
both brass and copper hardware. Partial- 
ly this is done to keep down electrolysis 
and for the practical reason of availabili- 

*1391 South Holly St., Denver, CO 80222 
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— ¥2"" copper cap. (All caps, els and ; 

tees are soldered with torch, paste 

and solid solder) 

1/2" 8/32 brass screw. 
6/32 nut soldered 
inside 12" cap 

¥2"" copper clamp 

and 12"' §32 brass 

screw and nut. 

Braid of coax fed 

from top of clamp, 

approximately 

23/4" from bottom 

center to top of 

clamp. 

\ y 

SOn [ 
strapped to 

Th” =f 

wa) 

5G8- X taped to center of 

crossover. Use odd %A 

~ lengths to location. 

Parts List Price 

1 Elbow $0.18 
1 Tee £35) 

3 Caps .60 
1 Pipe 10 feet 2.19 
2 Hangers alts) 
2 Brass screws V2 6-32 .24 

3 Brass nuts 6-32 24 

Total $3.98 

All hardware is copper-plumbing fixtures. The 
pipe is %" ID stock (%" OD). 

Fig. 1- The plumbing-school delight. This 
is a simple one-evening project that you 
can build for a few bucks and will put 

more punch in your signal. 

ty. Drill a hole in the cap used for the %4> 
matching section large enough to pass a 
6-32 screw. Solder one of the 6-32 nuts to 
the inside of the cap. The 6-32 screw then 
will ‘‘fine tune’ the element. 

First solder all of the caps on, followed 

by the Tee and Elbow fittings as separate 
units. Use a long table or planks with 
C-clamps to align the tubing. Make sure 
the elements are parallel and exactly 3 
inches apart (center of one tubing to 

center of the other) before soldering the 
connecting nipple into the Tee. 

The remaining 3 feet of tubing is then 
soldered into the bottom of the Tee as a 
mount. This bottom section can be hose- 
clamped to a standard 1% inch mast. 

Strip one end of the coax. Leave about 
1 inch of the foam insulation on the cen- 
ter conductor. Tin the ends of the braid 
and center conductor. Assemble the 
clamps (made from hangers). The coax is 
connected to the elements by the clamps 
in a pressure fit. The center conductor 
goes to the driven element and the braid 
to the matching section. From a center 
line at the midpoint of the Tee and Elbow, 
the top of the clamp measures 2% inches 
up. Tape the coax to the nipple (the small 
connecting piece of tubing) for support. 

Tuning 
The antenna is tuned with a field- 

strength meter and an s.w.r. meter. Slide 
the clamps slightly up and down until the 
lowest s.w.r. and highest field-strength 
reading is achieved. This may take sever- 
al tries. The 6-32 adjusting screw should 
be sticking up about ¥% inch at this point. 
After you’ve reached a happy balance, 
adjust the tuning screw for minimum 
s.w.r. If this is done at ground level, you 
may have to adjust the antenna again 
once it is at operating height. 

How Does It Work? 
In actual practice, the s.w.r. over a 

1.75 MHz range was essentially flat. The 
“action test’’ took place in my dining 
room where | compared a reference “4X 
antenna on my HT to the J pole. | calleda 
station on the other side of town on sim- 
plex first with the little whip. He reported 
my signal as S-6. Switching to the indoor J 
pole, his aural S meter registered a 40 dB 
over S-9. My field-strength meter also 
confirmed a stronger signal with the J 
pole. 

If | can abstract the apparent invest- 
ment of $.88 per dB increase, it did make 

quite a difference and was certainly well 
worth the effort. ica 

Say You Saw It InCQ 



Connect your 
computer 
to the air! 
The “AIRWAVES” that is, thru the Microlog AIR-1, a 
single board terminal unit AND operating program 
that needs no external power supply or dangling ex- 
tras to put your VIC-20 computer on CW & RTTY. And 
what a program! The famous Microlog CW decoding 
algorithms, superior computer enhanced RTTY 
detection, all the features that have made Microlog 
terminals the standard by which others are com- 
pared. Convenient plug-in jacks make connection to 
your radio a snap. On screen tuning indicator and 
audio reference tone make it easy to use. The sim- 
ple, one board design makes it inexpensive. And 
Microlog know-how makes it best! 

wi Oe ie ae 

i 

y MICROLOG 
: Ww 

MICROLOG 

There’s nothing left out with the AIR-1. Your VIC-20, 
America’s most popular computer, can team-up with 
Microlog, America’s most successful HAM terminal, 
to give you an unbeatable price and performance 
combination for RTTY & CW. If you’ve been waiting 
for the right system at the right price, or you’ve been 
disappointed with previous operating programs, 
your time is now. At $199, the complete AIR-1 is your 
answer. Join the silent revolution in RTTY/CW and 
put your VIC-20 ON-THE-AIR! See it at your local 
dealer or give us a call at Microlog Corporation, 
18713 Mooney Drive, Gaithersburg, Maryland. 
TEL (301) 258 8400. TELEX 908153. 

Note: VIC-20 is a trademark of Commodore Electronics, Ltd. 

MICROLOG 
INNOVATORS IN DIGITAL COMMUNICATION 

CIRCLE 147 ON READER SERVICE CARD 



Here’s another neat little idea that will help you out with | 

those building projects. It’s a simple piece of test 
equipment for finding the resonance of tuned circuits 
and quarter-wave stubs. 

Build A Resonance Detector 

F inging resonance with a grid-dip os- 
cillator has always been complicated due 
to the limitations of the instrument. The 
dials tend to be small, anda wide frequen- 
cy range is packed on a small scale. 
There are usually several dips; the con- 
fusing partis trying to find out which is the 
right one. | started looking around for 
something simple and accurate to meas- 
ure tuned circuits and quarter-wave 
stubs. My Hewlett-Packard TS-510 rf. 
generator covered 10-400 MHz and had 
just enough output to drive a diode detec- 
tor with a 50 microamp meter as the indi- 
cator (fig. 1). 

This simple arrangement worked rath- 
er well, but something was needed for 
resonances below 10 MHz. The Heath 
IG-102 r.f. signal generator on the bench 
had a large dial and covered fundamen- 
tals up to 100 MHz. This unit is typical of 
these signal generators, but their output 
is limited to approximately 100 mv, not 
enough to drive a microamp meter direct- 
ly. Since the detected signal is d.c., a sim- 

ple op-amp arrangement was used to 
boost the signal enough to drive a meter. 
The diode works in the square-law region. 
In other words, twice the r.f. voltage 
across the diode results in a four-times in- 
crease across the meter; this makes res- 
onance-dips nicely sharp. 

The calibration on these signal genera- 
tors is close enough for most purposes— 
tuned circuits with variable caps or tun- 
ing slugs—but for accurate work a fre- 
quency counter is needed. 

Quarter-wave stubs presented a differ- 
ent problem. An open twin-lead stub pick- 
ed up enough low-frequency noise to pre- 
vent sharp dips at resonance. The r.f. 
coupling cap was moved to the diode side 
to block the noise, and the low ends of the 
stubs were grounded. With coax the 
shield is connected to the r.f. source and 
the center wire to the detector, a self- 

shielding arrangement. This works ex- 
tremely well even with large lengths of 
coax. Twin-lead does not have the self- 
shielding feature of coax, and large 
lengths (50 inches or longer) pick up in- 
creasingly more noise. Resonance is 

*30725 Tennessee, Roseville, MI 48066 

— 

RF input 

BY RUDOLPH E. SIX*, KA8OBL 

.3v. RMS 

Feo 
miss ace 
Fig. 1- A simple diode detector using a 50 

microamp meter as the detector. 

also influenced by nearby objects, thus 
making measurements on open-wire 
stubs more difficult and not as accurate 
as on coax. 

Construction 
Fig. 2 shows the circuit assembled ina 

shielded enclosure made from a piece of 
copper-clad board and a bathtub capaci- 
tor shell. The existing capacitor holes, 

plus 2 extra holes that were drilled, were 
enlarged to fit three 500 pF feed-through 
caps which were soldered in. The coax 
r.f. feed comes through the fourth. Vector 
spring clips (Vector T-32A-1dp) were in- 
stalled on the copper-clad board. The 
copper shield was removed from around 

the clips with a sheet-metal drill and an 
Exacto® blade. The op-amp was built on 
a small vector board with spacers. The 
whole assembly was mounted in a plastic 
case with two 9 volt batteries and power 
switch. A lot of unnecessary plugs were 
avoided by direct r.f. feed, and the output 
is a twisted pair of wires with banana 
plugs. Rather than mount an individual 
meter, | used my Simpson v.o.m. on the 
2.5 volt scale. For accurate dipping plen- 
ty of hash marks are needed, andav.o.m. 
has a lot; not only that, but it saves the ex- 

pense of an extra meter. Tuning up is sim- 
ple; with no signal applied, turn the 5K 
null pot for zero volts. Assemble the 
shield and you are ready to go. 

Tuned circuits are dipped in the con- 
ventional manner. The value of the capa- 
citor has to be known to calculate the in- 
ductance of the coil. Tuned tank circuits 
up to 2 meters are easily measured. Above 
2 meters, quarter-wave stubs should be 
used. Coax stubs below 250 MHz present 
no problems; accurate length above 250 
MHz does. With the vector spring-clip ar- 
rangement, approximately 0.2 inches 
should be added to the coax-length cal- 
culation. For u.h.f. work, a coax connec- 

tor should be mounted in place of the 
spring clips. Quarter-wave antenna stubs 

The resonance detector. It detects resonance of tuned circuits and transmission lines 

from 1-250 MHz 
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could then be checked more accurate. 
SS = with their connector. An alternative mett 

od for finding the length of a stub at the 
higher frequencies is to measure the res- 
onant frequency at a longer length. For 
instance, a coax stub for 220 MHz can be 

made by cutting one-quarter of the length 
of a stub adjusted for 55 MHz. A more ac- 
curate method would be to plot several 

500pF lengths and find the resonant frequency 
and velocity factor. The velocity of a mag- 
netic wave is slower through a transmis- 
sion line with a dielectric other than air. 
The wavelength of coax or twin-lead is al- 
ways shorter than in free space. The ratio 
of the wavelength in air versus wave- 
length in the transmission line is the ve- 
locity factor. This velocity factor is differ- 

NOTE: ent for various types of lines, and the 
1. All resistors are %w. measured value can be substantially dif- 
2. 1’ spacing vector clips. = I ferent from the published value. A plot of 

L different lengths versus frequency can 
give an accurate correlation at any fre- 
quency. cay 

Construction details. The detector diode and coupling cap are 
mounted as close as possible to the Vector pins. The enclosure 

is a bathtub capacitor shell. 

CPS5381FF ig 
cas } #] 

S 

The batteries are held in place with a dab of silicone rubber. All 
the parts are available from Radio Shack. 

L Eo) Sg 

Quarter-wave stubs. One-half inch is peeled back, the center 
wire and Shield are abruptly turned 90° and inserted. The low 
end is peeled back, the center soldered to the shield and 
grounded. The line length is the part in the vinyl sheet plus 0.2 

inch added for the instrument. 
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The Interface 
Software Available for Six Computers 

The versatility of the personal com- Hamtext™, our new program, is avail- 

puter gives you a whole new world able for the VIC-20 and Commodore 

with the Kantronics Interface™ and 64, with all the features of Hamsoft™ 

Hamsoft™ or Hamtext™. The Inter- plus the ability to save received in- 

face™ connects to any of six popular formation to disc or tape, variable 

computers with Hamsoft™ or Ham- buffer sizes, VIC printer compatibil- 

text™ giving you the ability to send ity, and much more. Our combination 

and receive CW/RTTY/ASCII. An active of hardware and software gives you 

filter and ten segment LED bargraph the system you want, with computer 

make tuning fast and easy. All pro- versatility, at a reasonable price. 

grams, except Apple, are on program 

boards that plug directly into the 

computer. 

Hamsoft™ Features Hamsoft™ Prices 

Split Screen Display : Apple Diskette 

1026 Character Type Ahead Buffer Atari Board 

10 Message Ports-255 Characters each VIC-20 Board 

Status Display TRS-80C Board 
CW-ID from Keyboard TI-99 Board 

Centronics Type Printer Compatibility ae 
CW send/receive 5-99 WPM Hamtext™ Prices 

- RTTY send/receive 60, 67, 75,100 WPM _ VIC-20 Board | 
ASCII send/receive 110, 300 Baud Commodore 64 Board 

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

Kantronics 1202 E. 23rd Street Lawrence, KS 66044 

Please send all reader inquiries directly. 
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Here’s another little task—besides beam headings, 

logging, latitude, and longitude—that your PC can do. 

You can actually use it to design an antenna. 

Writing Antenna Design Programs 
For Your Personal Computer 

Mi any amateurs have purchased a 
computer, if not for themselves then for 
their children. So why not put it to work in 
the hamshack? Besides sending and re- 
ceiving c.w. and RTTY, they are well suit- 
ed to doing mathematics. As a matter of 
fact, they take all the drudgery out of cal- 
culating the lengths of all kinds of anten- 
nas. | use my TRS-80 Color Comput- 
er® to design those antennas | told you 
about in CQ last August. 

If you are a novice at computing, you 
probably would try to buy an antenna pro- 
gram on tape. However, save your mon- 
ey; it’s really very easy to write your own 
program just the way you want it. All 
home computers use a program lan- 
guage called BASIC, which was devel- 
oped at Dartmouth College in the 1960s. 
BASIC stands for ‘‘Beginners All-purpose 
Symbolic Instruction Code,”’ and it ap- 

proximates the English language. It 
varies slightly from one brand of comput- 
er to another, but it is generally very easy 
to use. 

Aprogram written in BASIC consists of 
a bunch of numbered lines each contain- 
ing a command or statement telling the 
computer what you want it to do. These 
go into the computer’s memory to be used 
when you ‘‘run”’ the program, and may be 
saved on a cassette tape recorder for fu- 
ture use. You could start the program 
with line 1, continuing with consecutive 

line numbers to the end of the program. 
However, it is better to start at, say, line 

10 and then go to lines 20, 30, 40, etc., so 

that you can go back later and add some 
commands that you forgot earlier. 

Writing an Antenna Program 
in BASIC 

The keyboard on the computer works 
just like that of a typewriter except that it 
only prints in capital letters. At the end o1 
each line you must hit the carriage 

*P.O. Box 8, Haverhill, NH 03765 

BY PHILIP S. RAND*, WiDBM 

RETURN or ENTER key, the same as ona 
typewriter. There are, however, several 

special keys such as CLEAR, which clears 
the TV screen, BREAK, which breaks the 
running of the program, and an arrow 
pointing to the left, —, which is used as a 

back-space and eraser. 
Your computer has been programmed 

at the factory to recognize certain Eng- 
lish words aS commands and statements 
such as: NEW, RUN, LIST, PRINT, IN- 
PUT, GOTO, IF THEN, FOR NEXT, LOAD, 
SAVE, and END to name a few that we will 
use in our antenna program. In general 
they mean the same thing to the com- 
puter as they do to you. Punctuation 
marks also have special meaning to the 
computer as you will see. 

Let’s write a program in BASIC to de- 
sign a dipole antenna. We will keep it very 
simple using only six program lines. All 
programs are written using numbered 
program lines so that the computer can 
store them in memory in numerical order 
and find them when needed. We will write 
this program with widely spaced line 
numbers so that we can go back later and 
add some sophistication to the program. j| 

The first thing to do is to give the pro- 
gram aname. Therefore, type the follow- 
ing into your computer keyboard: 

30 PRINT‘’ DESIGNING DIPOLE ANTENNAS”’ 

Don’t forget to press the enter key after 
each program line. 

Next enter the frequency for which you 
are designing the antenna like this: 

50 INPUT‘' PLEASE ENTER THE 
FREQUENCY IN MHZ.’’;F 

Note the quotation marks following 
PRINT and INPUT. These tell the comput- 
er to print everything on the TV screen 
that is between them. The semicolon in 
line 50 tells the computer to assign to the 
letter F the value that you input for the fre- 
quency. The two spaces between the 
quote and the first word tell the computer 
to print that word starting two spaces 
from the left side of the screen. 

Antenna Formula 
Since the computer only knows what 

you tell it, you must now tell it how to de- 
sign a dipole. To do this, look up the for- 
mula for designing a half-wave dipole: 

L= _492 x _.95 
F 

where L = feet, and F = MHz. This for- 
mula must be changed slightly so your 
computer will know what you want it to 
do. The multiplication sign in BASIC is the 
asterisk (*) and the division sign is the 
fraction bar (/). So enter the following line 
into your program: 

130 L= 492*.95/F 

The computer now recalls the value 
that you entered for F and solves the for- 
mula for Land stores the length in feet un- 
til you request it. The next program line 
will do just that. Type: 

160 PRINT F,L 

Because there is a comma between F 
and L, the computer will print the F on the 
left side and the L on the right side of the 
TV screen. This all will happen so fast that 
you will not be able to see it unless you 
stop the program for a moment. We will 
do this with an INPUT statement. Type the 
following: 

190 INPUT‘! PRESS THE ENTER KEY 
TO CONTINUE’’;C 

Again, all between the quotation marks is 
printed on the TV screen, and the com- 

puter waits for you to enter something. 
After you have read the dipole dimen- 
sions, hit the ENTER key. The computer 

will enter a zero as the value for C, but this 
does no harm to the program, since we 
do not use the letter C in the program. 

The next and last line in our simplified 
program is to tell the computer to go back 
to the beginning and run the program 
again. Therefore, type: 

200 GOTO 30 

After entering line 200, ‘“‘list’’ the pro- 
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gram on the TV screen to see if you have 
made any typing mistakes. To do this sim- 

ply type: 

LIST 

and everything you have typed so far will 
appear on the TV in numerical order. If 
you find any errors, just retype that line 
over again and the computer will replace 
the old line with the new line when you 
press the ENTER key. Now try ‘“‘running’”’ 
the program. Type: 

RUN 

and instantly your TV screen should look 
like fig. 1. Next comply with the request 
and enter a frequency such as 3.900. 
This will appear following the ‘‘?’’ as you 
type it. Upon hitting the ENTER key, fig. 2 
will appear on the TV giving you the di- 
mensions for a 75 meter dipole. 

That’s all there is to writing a program 
in BASIC to design a dipole antenna. To 
design other types of antennas, simply 
put the correct formula into line 130 and 
change the title in line 30. 

Improving the Appearance 
of the Print-Out 

Let’s dress up the TV display a little by 
using some of the unused program lines. 
Press the ‘‘BREAK’’ key to interrupt the 
program so we can use the keyboard. 

BREAK 

Type in the following lines: 

10 CLS 
20 PRINT: PRINT: PRINT 
40 PRINT: PRINT 

Line 10 CLears the Screen at the start 
of the program, and lines 20 and 40 add 
line spaces at the top of the screen and 
between the program name and the fre- 
quency request. Let’s put a title over the 
frequency and length printout, like this: 

70 CLS: PRINT 
80 PRINT‘‘ THE LENGTH OF A DIPOLE FOR 

THIS FREQUENCY IS:”’ 
90 PRINT’ MHZ’’,‘‘ FEET’’ 

Note the comma between the MHZ and 
FEET. This will place these titles directly 
over the figures. Now try running the pro- 
gram again and it will look like fig. 3. 

Errors 
You will find the computer is very ex- 

acting and will not tolerate misspelled 
commands or statements in program 
lines or the incorrect use of punctuation 
marks. The program will halt and ‘‘? SN 
ERROR IN LINE 200” will appear on the TV. 
In case this happens, you type: 

LIST 200 

Line 200 will now be printed on the 
screen so that you can compare it with 
what was supposed to be there. Perhaps 
you find you forgot to type what line to go 
to. All you do is retype the line correctly 

DESIGNING DIPOLE ANTENNAS 
PLEASE ENTER THE FREQUENCY IN MHZ, ? 

Fig. 1- TV display of the six-line antenna 
design program waiting for the frequency 

to be entered. 

DESIGNING DIPOLE ANTENNAS 
PLEASE ENTER THE FREQUENCY IN MHZ. 
3.9 119.846154 
PRESS THE ENTER KEY TO CONTINUE ? 

? 3.9 

Fig. 2- TV display after entering the re- 
quested frequency. Note that the printing 
is all crowded at the top of the screen. 

THE LENGTH OF A DIPOLE ANTENNA FOR 
THIS FREQUENCY IS: 
MHZ. FEET 

3.9 119.846154 
PRESS THE ENTER KEY TO CONTINUE ? 

Fig. 3- The display after lines 20 and 40 
have been added to the program. 

and press ENTER. At this point line 200 
should be retyped to read: 

200 GOTO 10 

If you want to completely erase an entire 
line in the program, simply type the line 
number and press the ENTER key. Now 
LIST the program and you will find that the 
line has been eliminated. 

Decimal Places 
Who needs a frequency or antenna 

length to 6 or more decimal places? Our 
computer is only trying to be as accurate 
as possible, so let’s tell it to print the fre- 
quency to only two decimal places and 
the feet to only one decimal place. There 
are several ways to do this, but the follow- 
ing way is simple. We will use the ‘‘inte- 
ger’ function, INT(X). This changes our 
decimal number into a ‘‘whole’’ number 
by eliminating everything to the right of 
the decimal point. Type in the following 
new-program lines: 

110 F=INT(F*100) 
120 F=F/100 
140 L=INT(L*10) 
150 L=L/10 
Run the program now and you will see 

that the frequencies and feet have been 
reduced to two and one decimals respec- 
tively. You can now compare antenna 
lengths for several frequencies within an 
amateur band just by entering a series of 
frequencies, say, 50 kHz apart. But why 
go to all this bother? Let the computer do 

i it. Tell your computer to go through the 

Say You SawItInCQ 

length calculation 11 times adding 50 kHz | 
to the frequency each time and to print 
the results in two columns on your TV 
screen. Type the following program lines: 

100 FOR! = 1 to 11 
170 F = F+.05 
180 NEXT | 

Back in line 50, if you fail to enter a fre- 
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The final printout of the complete pro- 
gram is shown in these photos. 
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quency before hitting the ENTER key, you 
will be entering a ‘‘zero’’ for the frequen- 
cy. Since you cannot divide by a zero, the 
program will abort with a ‘‘?/0 ERROR IN 
LINE 50’’ appearing on the TV screen. To 
prevent this enter the following line: 

60 IF F=0 THEN GOTO 50 

Run the program now and see how you 
like designing dipoles for every 50 kHz in 
an amateur band. Great, isn’t it! Obvious- 
ly the program name needs to be chang- 
ed, so try this one: 

30 PRINT‘ TO DESIGN A DIPOLE ANTENNA 
WITH LENGTHS EVERY 50 KHZ. 
WITHIN A BAND OF 500 KHZ.”’ 

Also let’s change line 50 to read: 

50 INPUT‘‘ ENTER A FREQUENCY AT THE 
LOW END OR 50 TO 100 KHZ. 
OUTSIDE OF THE LOW END OF 
THE BAND’’;F 

Now run the completed program (see 
Table |), only entering a frequency at the 
low end of the band, such as 3.5, 6.9, 
13.9, etc. Note how easy it is now to com- 
pare antenna lengths for different parts 
of a band. Your TV displays should now 
look like those in the photos. 

If you own a computer that will do trigo- 
nometry, such as the TRS-80-C®, with Ex- 
tended Color BASIC®, you can also write 

your own program to calculate great cir- 
cle bearings and distances. Have fun! 
The first thing you know, your computer 
will be running your whole station. 

in Conclusion 

If you own a computer other than a 
TRS-80 Color, a TRS-80 Model III, or an 

IBM Personal Computer, you may have to 
make a few changes in the above pro- 
gram, since all computers do not speak 
the same ‘‘dialect’”’ of BASIC. 

Table Il is a modified program listing 
that runs successfully on the Apple II, 
VIC-20, TI-99/4A, Sinclair/Timex, and oth- 
er similar computers, including the three 
mentioned above. 

Note that ‘‘commands”’ and ‘‘state- 
ments” such as ‘‘CLS’’, ‘‘HOME’’, ‘‘STAY 
CLEAR’’, and ‘‘SHIFT’’-‘‘HOME/CLR’”’ that 
are only acceptable to certain makes of 
computers have been left out of the pro- 
gram. Some computers will reject an in- 
put statement such as this: 50 INPUT‘ 
ENTER THE FREQ. IN MHZ.’’;F but almost all 
will accept the following: 

50 PRINT‘‘ ENTER THE FREQ. IN MHZ.”’ 
55 INPUT F 

A few computers require the use of the 
word ‘‘LET’’ when assigning a value to a 

A PROVEN TOP-PEREORMER.... 
AR-22 DIGITALLY SYNTHESIZED VHF FM RECEIVER 

FEATURES 

= The smallest pocket-size receiver with full 

band coverage. 

= Easy control and operation 

= Super-Sensitivity ...0.2uV 12dB SINAD 

Super-Selectivity . . . 2 monolithic crystal filters 
and ceramic filter 

= 450mW of clean and low audio distortion 

= Low-stand-by current... 18mA 

= Rechargeable NiCd battery pack 

SPECIFICATIONS 
RECEIVER SYSTEM: 

PLL frequency synthesized dual 
conversion superheterodyne 

INTERMEDIATE FREQUENCY: 

10.7MHz (1st. IF) and 455kHz (2nd. IF) 

SENSITIVITY: 
0.2uV across 50-Ohm at 12dB SINAD 

0.35uV at 20dB NO 

SELECTIVITY: 
Better than 60dB EIA SINAD 

INTERMODULATION RESPONSE: 

Better than 65dB 

SQUELCH SENSITIVITY: 

0.2uV at threshold squelch, adjustable 

FREQUENCY STABILITY: 

+10ppm over — 10°C to +60°C 

*Complete specifications available on request 

STANDARD FREQUENCIES 
141,000-149,995 MHZ (AR-22 Type-A) 
146,000-154,995 MHZ (AR-22 Type-B) 
151,000-159,995 MHZ (AR-22 Type-C) 
156,000-164,995 MHZ (AR-22 Type-D) 
161,000-169,995 MHZ (AR-22 Type-E) 

All types of accessories included, $170.00 

To order direct include $2.50 shipping and handling. 
From California add sales tax. Visa/MasterCard orders are 
welcomed. We will pay shipping and handling charge for 
all prepaid orders. No C.O.D. please. 

ACE communications. 1. 2832-D WALNUT AVENUE. TUSTIN. CALIFORNIA 92680 a 544-8281 

TELEX: 655-306 

CIRCLE 66 ON READER SERVICE CARD 
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10 CLS 
20 PRINT: PRINT: PRINT 
30 PRINT TO DESIGN A DIPOLE ANTENNA 

WITH LENGTHS EVERY 50 KHZ. 
WITHIN A BAND OF 500 KHZ.” 

40 PRINT: PRINT 
50 INPUT: ENTER A FREQUENCY AT THE 

LOW END OR 50 TO 100 KHZ. 
OUTSIDE THE LOW END OF THE 
BAND’’-F 

60 IF F=O THEN GOTO 50 
70 CLS: PRINT 
80 PRINT" THE DIPOLE LENGTHS ARE” 
90 PRINT“ MHz.”,‘' FEET” 
100 FOR!=1T0 11 
110 F=INT(F*100) 
120 F=F/100 
130 L=492*.95/F 
140 L=INT(L*10) 
150 L=L/10 
160 PRINT F,L 
170 F=F+.05 
180 NEXT | 
190 INPUT“ ENTER”;C 
200 GOTO 10 

Table |- Listing of the complete program. 

10 PRINT 
PRINT 
PRINT TO DESIGN A DIPOLE ANTENNA 

WITH LENGTHS EVERY 50 KHZ. 
WITHIN A BAND OF 500 KHZ.” 

PRINT 
50 PRINT“ ENTER A FREQUENCY IN MHZ. 

AT THE LOW END OR 50 TO 
100 KHZ. OUTSIDE THE LOW 
END OF THE BAND.” 

INPUT F 
IF F=0 THEN 55 
PRINT 
PRINT“ THE DIPOLE LENGTHS ARE” 
PRINT" MHZ.”,"" FEET” 
FOR |= 1TO 22 
LET F = INT(F*100) 
LET F=F/100 
LET L = 492*.95/F 
LET L =INT(L*10) 
LET L=L/10 
PRINT F,L 
LET F=F—.05 
NEXT | 
PRINT TO REPEAT, ENTER ‘C’” 
INPUT C$ 
GOTO 10 

Table II- This is a modified program list- 
ing that will run on almost any make of 

home computer. 

variable in the program. Others will sim- 
ply ignore the word. Note that we have 
added ‘‘LET’’ to several program lines; 
for example: 110 LET F=INT(F*100). 

Some computers will only accept a sin- 
gle statement per line. Therefore, a line 
such as 10 PRINT: PRINT must be put into 
two lines: 

10 PRINT 
15 PRINT 

When writing your programs for your 
particular make of computer, keep the 
above in mind and you should have no 
problems. 
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* ‘TRI-EX TOWER — THE TOWER OF YOUR FUTURE 
Tri-Ex is the tower of your future. If you want quality and — 
experience Tri-Ex is the name you want. People from 

all over the world recognize Tri-Ex, and that is why. 
Tri-Ex is located on every continent of the globe. 

_-, Tri-Ex towers are manufactured in the United States 
x and licensed for manufacture in Europe. 

: .e, Tri-Ex puts the same quality in each and every 
‘«* + + tower. Ask those who own them. Features 

.- include high strength low wind resistant 
_  W bracing,formed guides, galvanizing 

inside and out, high strength aircraft © . 
cabling, hand and motor driven winch 

-¢., systems, bearing rollers, and elec- 
*+.. tronic welding in precision jigs. . 

Tri-Ex manufactures a com- . 
-_ plete line of towers, crank 
__* up towers from 25 feet to 

150 feet, and stacked ~ 
- ~_ towers from 10 feet up. 

., For additional information 
, « Write to: 

- TRI-EX TOWER 
CORPORATION 

- P.O. Box 5009 
Visalia, CA 93278 - 

S- (209) 651-2171 

Ask for acopy of ~ 
our dealer list. 

Sage 
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Here’s a great little weekend project that will light up 
your operating. This practical piece of test gear will 
make a good addition to your shack. 

CONSTRUCT 
PEAS FAD NO 

LED Bolfo WAUU WILEY E22 

210 

oso 

300@ 

Front view of the wattmeter. You can 
dress up the completed project to suit 

your own taste. 

Interior view. The coax at the bottom 
goes to the sampler unit, and the twisted 

pair of wires goes to the d.c. source. 

Interior and exterior views of the sampler. Sampling is done via the T connector. Con- 
struction is straightforward and uses normally available co 

zx 
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BY R. DAVID BEARD*, WA4QGA 

Fave you ever wondered just how 
much power is actually traveling up the 
coax? The following schematic and cir- 
cuit description will give you a device that 
is (1) easy to build, (2) inexpensive to 
build, (3) simple to calibrate, and (4) will 
actually tell you how much power you’re 
running. The project should cost between 
$25 and $30 to build and will satisfy the 
FCC proposal recently published regard- 
ing power output levels. 

Circuit Description 
The schematic, fig. 1, consists of 12 

LEDs. Each LED is driven by a 2N2222 
transistor. Practically any small-signal 
NPN transistor will do. For turning on 
each LED at a discrete power level 
1N914 diodes are used. As the diodes are 
in series, the LEDs are turned on in se- 

quence as each diode starts to conduct. 
Resistors R2 and R3 form a simple volt- 
age divider, and resistor R1 limits collec- 
tor current. Resistor values are not ex- 
tremely critical as long as all segments 
contain equal values. The values may be 
changed somewhat to accommodate on- 

*2913 Gaston, El Paso, TX 79935 
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Fig. 1- Schematic of the peak-reading LED r.f. wattmeter. 
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No.* Output 

Un ee a a ae ANY, 14 
Ee GAR eeincee a era gran earn 55 
Oe eR Ae ie ee ees 125 
Ais OSE Ur eens 225 
Oye ones a Os aa ree 350 
On Oe 500 
Tee OR EO EE ee 680 
Oe SS es 890 
Qik eee Oe ae Ce area 1125 

NOG seca ee ee 1390 
Tee ee ees a Sea oe 1680 

Rea a e tne, eS 2000 

*LED No, 1 is at the bottom of the display. 
LED No. 12 is at the top of the display. 

Table |- Relationship between LED num- 
bers in fig. 1 and the peak power output 

they reflect. 

hand junk-box values. Transistor types 
are also noncritical as long as all transis- 
tors are the same number. 

The complete power meter is built on 
two separate chassis. One is the LED pc 
board and the other is the rectifier unit. 
Transmission-line voltage is sampled via 
a‘‘T’’ connector connected to an SO-239 
on a small chassis. The lower schematic 
enclosed in dotted lines is the unit being 
described. The time constant of R1C1 is 
only critical in that if C1 is too large, the 
true peaks will not be indicated. If R1 is 
too large, the low-order LEDs will have a 

tendency to stay lit after the r.f. output 
has ceased, or the LEDs will have a ten- 
dency to glow upward as power in- 
creases instead of indicating discrete 
power levels. 

As the unit is actually a voltmeter and 
we wish to read the output in watts, | have 
included the approximate power level 
each LED will indicate (see Table 1). 

After the unit was built and calibrated, 
the LED display was compared to an os- 
cilloscope (Tektronix 535) voice display 
on 20 meters, and true peak values of 
power were displayed by the meter. For 
ranges of 0-20 and 0-200 watts, the 
values of R2 and R32 in the rectifier unit 
will have to be scaled to provide full-scale 
readings on the 20 and 200 watt levels. 

To calibrate the unit you will need an 
accurately calibrated r.f. voltmeter or an 
in-line wattmeter. The single-tone (or two- 
tone) output level will be the same value 
displayed by the LEDs as by the RMS 
value indicated by the two above meth- 
ods. Calibrate at the highest power level 
available if a full-scale value cannot be 
reached. 

With no speech ‘‘processing”’ or ‘‘com- 
pression,” the highest order LED should 
flash only on occasion when the peaks of 
your voice reach the peak limits of your 
transmitter. Never should an LED flash 
indicate higher power output than that 
reached during carrier condition tune-up. 

To test the completed display unit to 
see that all LEDs light, temporarily con- 
nect the input lead, through a 1K resistor, 
to the positive side of the power supply. 
All LEDs should light to their maximum 
brightness. Good DX! cag 
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To Order Call 
(619) 268-0720 | 

CIRCLE 64 ON READER SERVICE CARD 

IDAHO'S LARGEST DFALER 

"HAMS SERVING HAMS” 
Lowest Prices in TVRO 

INTRODUCING 
The NSS 75F 

.3. F/D -1 piece fiberglass, 
weighs only 80#. True polar-. 
mount, buttonhook feed. 

SYSTEM PRICES 
SAT-TEC R5000 

KLM Sky Eve IV 

Universal Comm. DL2000 . 1550 

AUTO-TECH GLR 500 1650 
DEXCEL DXP1100-stereo .1750 

DRAKE ESR 24 
Luxor-Stereo- 

Infra-Red Remote 

All packages include: 7.5’ dish, 
Polarmount, Polarotor Il 
Polarizer, 100° K LNA, 
modulator and cables. 

PRODELIN 10’ Dish - .3 F/D 8 
panels, fiberglass. The ultimate 
in 4 GHZ dishes. 

SYSTEM PRICES 
KLM Sky Eye IV 

AUTO-TECH GLR 520 

DEXCEL DXR 1100 

with LNC - stereo 

AUTO-TECH GLR 560 

LUXOR STEREO, Infra-Red 

remote control 

General Instruments 
Infra-RedRemote .... .. 2395 

All packages include 100° K LNA 
or LNC, Cables, Modulator, 
Dish, Polarmount, Polatron Il 
Polarizer. 

DEALERSHIPS AVAILABLE 

NATIONAL FINANCING 
AVAILABLE WITH AS LITTLE AS 

10% DOWN (0O.A.C.) 
CALL TOLL FREE 
1-800-654-0795 

for info or ordering 
312 12th Avenue South 
Nampa, Idaho 83651 

WB6TOC * (208) 466-6727. —KI7D 

CIRCLE 77 ON READER SERVICE CARD 

ANNOUNCING 

HAM-PAK" 
The Multi-Purpose Program for 

Computer-Equipped Ham Shacks 

Throw away your dog-eared beam 
heading chart (if you can find it.) 
Stop tearing through your old logbooks to 
see if you verified that VU7. And what 
was that coil-winding formula again? 
HAM-PAK puts the answers at your 
fingertips with: 

© Instant, accurate beam headings 

from your QTH to 300 countries 

@ Instant retrieval of past DX confirmations 

e Instant prefix identification 

® Math formulas for radio use 

Minimum System: TRS-80 III, 32K, 1 disk 

ONLY $2985 and we pay the postage 
(Check or money order, please. No C.O.D.'s) 
HAM-PAK is a trademark of Sunderland Software 
Inquire about HAM-PAK for Apple, Atari, & VIC! 

SUNDERLAND SOFTWARE 
39256 Sunderland Drive 

Mt. Clemens, MI 48044 

CIRCLE 99 ON READER SERVICE CARD 

SHEET METAL WORKER 

© PRESS BRAKE [4° 77> 
e SLIPROLL -f 
ALL FUNCTIONS=+. 

THE COMPLETE R&D SHOP 
@ 24” wide ® 257 lbs. 

20” ga. capacity mild steel or 
.050/.060” % hard aluminum 
punches, special dies, stand 
available as accessories 

NO DISTORTION @ NO BURRS 
® continuous shearing 
® corner notching $585° 
® tab notching plus $4.00 
®@ nibbling shipping 

(eo Send for your FREE literature and 
SHEET METALWORKER BULLETIN 

PACIFIC ONE CORPORATION 
513 Superior Avenue, Suite K303 

Newport Beach, CA 92663 (714) 645-5962 

CIRCLE 24 ON READER SERVICE CARD 



ASTRON 2852 Walnut Ave., Unit E 
Tustin, CA 92680 

CORPORATION (714) 832-7770 

ASTRON POWER SUPPLIES 
¢ HEAVY DUTY ¢ HIGH QUALITY © RUGGED e RELIABLE ¢ 

RS and VS SERIES 
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 
¢ SOLID STATE ELECTRONICALLY REGULATED @ INPUT VOLTAGE: 105 - 125 VAC 
e FOLD-BACK CURRENT LIMITING Protects Power Supply © OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 

from excessive current & continuous shorted output. (Internally Adjustable: 11-15 VDC) 
* CROWBAR OVER VOLTAGE PROTECTION on all Models © RIPPLE: Less than 5mv peak to peak (full load 

except RS-4A. & low line) 
¢ MAINTAIN REGULATION & LOW RIPPLE at low line 

input Voltage. 
¢ HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
e THREE CONDUCTOR POWER CORD 
e ONE YEAR WARRANTY @ MADE IN U.S.A. 

JR ASTRON 92 

MODEL RS-50A MODEL RS-50M 

Continuous Size (IN) Shipping 
MODEL Duty (Amps) (Amps) HxWXD Wt (Ibs) 

RS-4A 3 4 38% x6% x9 5 
RS-7A 5 i 3% xX 6% x9 9 
RS-10A (8) 10 4x72 x10% 11 
RS-12A 9 12 4% x8x9 13 
RS-20A 16 20 5x 9x 10% 18 
RS-35A 25 35 5x 11x11 27 

3 MODEL RS-7A 6x 13% x 11 

© Switchable volt and Amp meter 

Continuous Size (IN) Shipping 
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs) 

RS-12M i) 12 4%2x8x9 13 
RS-20M 16 20 5x9x 10% 18 
RS-35M 25 35 5x 11x11 27 
RS-50M 37 50 6x 13% x 11 46 

Separate Volt and Amp Meters 
¢ Output Voltage adjustable from 2-15 volts 
© Current limit adjustable from 1.5 amps to Full Load 

Continuous Duty ICS* 

(Amps) (Amps) Size (IN) Shipping 
MODEL @13.8VDC@10VDC@5V0C @13.8V HxWxD Wt (Ibs) 
VS-20M 16 9 4 20 5x9x 10% 20 
VS-35M om alOmeey: 35 DeXelalxedal 29 
VS-50M 3 22. 10 50 6 x 13% x 11 46 

e Built in speaker 

Continous ICS* Size (IN) Shipping 
MODEL Duty (Amps) Amps HxWxD Wt (Ibs) 
RS-12S 9 12 4% x8x9 13 
RS-20S 16 20 5x 9x 10% 18 

e Matches EF Johnson PPL Radios 
Available as models. 

Continuous ICS* Size (IN) Shipping 
MODEL Duty (Amps) Amps HxWxD Wt (Ibs) 

RS-7B 5 7 4x7V2 x 10% 9 
RS-10A Thee) 10 4x72 x 10% 11 

*!CS—Intermittent Communication Service (50% Duty Cycle 5 min. on 5 min. off) 

MODEL RS-7B CIRCLE 80 ON READER SERVICE CARD 



aiatelime... 
a regular feature by 

THEODORE J. COHEN, N4XX 

Washington, D.<. 
THE INS AND OUTS OF THE WASHINGTON SCENE 

RFI Complaints To Commission Continue AtHighLevel _ 

MAccoraing to Jeffrey Young, Enforce- 
ment Division, Field Operations Bureau 
(FOB), FCC, RFI complaints to the Com- 
mission in the second quarter of FY83 
(January, February, and March 1983) to- 
taled 17,860, down from the 20,943 com- 

plaints reported in the same period a year 
earlier. The drop is attributed to the fact 
that the public finds it more difficult to file 
complaints today because of the FCC’s 
closing last year of field offices around 
the country. Regardless, the number of 
complaints received in the last quarter 
suggests that on an annualized basis, re- 
ported cases of RFI are still running in ex- 
cess of 71,000 per year! 

Of the 17,860 complaints received, 
14,060 (79%) involved a television re- 
ceiver as the victim device. Of these, CB 
operations were alleged to be involved in 
9,784 cases of TVI, while amateurs were 
cited in 795 cases. The continued high 
level of TV complaints, most of which are 

linked to front-end overload of the TV set, 
indicates that TV manufacturers still have 
not corrected the design deficiencies re- 
sponsible for the alleged “‘interference.”’ 

In all, CBers were alleged to be involv- 
ed in 10,889 complaints, while amateurs 

accounted for 1,218. Complaints by am- 
ateurs against other amateurs totaled 
389, up from the 314 complaints reported 
during the last quarter. 

Finally, one area that the Commission 

is watching with concern is that involving 
complaints about Part 15 devices (i.e., 
devices that are not intended to radiate, 

but do). Radiation from things such as 
lamps that can be turned on and off by 
touch were among the devices cited. 

Readers experiencing RFI problems 
are urged to file complaints with the FCC. 

FCC Reinstitutes Survey 
of Part 15 Devices 

As noted above, RFI caused by Part 15 
devices is of increasing concern to the 
Commission. Because of this, the Com- 

mission’s Field Operations Bureau is now 
surveying the retail marketplace to deter- 
mine the level of compliance by manufac- 
turers of these devices with the FCC’s la- 
beling requirements. 

According to Joe Casey, Enforcement 

Media-Tech®, 8603 Conover Place, Alex- 
andria, VA 22308 

Division, FOB, a similar survey last year 
found that 30% of the devices examined 
did not contain the required label indicat- 
ing that they were FCC approved. Specif- 
ically, of 317 items examined by Commis- 
sion engineers, 114 were not properly la- 
beled. As a result, 38 citations were is- 
sued to the appropriate parties. 

In the current survey, engineers from 
four FCC field offices will visit retail stores 
in their local areas and will sample de- 
vices that generate an RF signal for com- 
pliance with the labeling law. Emphasis 
will be placed on devices such as com- 
puters, coin-operated games, security 

transmitters, TV interfaces for games 
and computers, and cordless telephones. 
The four geographical areas in which this 
activity is scheduled to take place will 
change each month, and the survey will 
continue for at least a year. 

Readers experiencing RFI problems 
with Part 15 devices are encouraged to 
file a complaint with the nearest FCC dis- 
trict engineer. Alternatively, complaints 
may be sent to the FCC in Washington, 
D.C., for forwarding to the appropriate 
field office; write to: Federal Commun- 
ications Commission, Field Operations 

Bureau, 1919 M St., NW, Washington, 

D.C. 20554. 

Electronic Organ Manufacturer 
Tells Complainant to Stick Pin 
in Amateur’s Cable 

A well-known manufacturer of elec- 
tronic organs recently advised an organ 
owner who complained of interference 
from a nearby amateur station to ‘‘put a 
pin in the ham’s coax.’’ The ‘‘advice”’ 
was brought to the attention of the ARRL, 
which sent the following comments to the 
president of the company: 

“‘Had the organ owner taken the ad- 
vice of your man seriously and damaged 
the amateur radio station’s transmission 
line, he would have become criminally li- 

able under Federal law for causing dam- 
age to a federally-licensed radio station. 
He could also have caused the radio 
transmitter to malfunction and possibly 
injure the operator. 

“Not only would your employee be 
criminally liable as an accessory should 
someone actually follow such advice, 
(but) it is very possible that (name of com- 
pany deleted) could be held liable for per- 
sonal and property damages under the 

doctrine of respondeat superior. This 
doctrine establishes that an employer is 
responsible for the tortious acts of his 
employee which occur in the course of 
the tortfeasor’s employment.” 

It is cases such as this which suggest 
the time is ripe for the FCC to consider 
susceptibility standards for electronic 
home-entertainment equipment... stan- 
dards provided for under Public Law 
97-259. The Federal imposition of stan- 
dards is the only solution to the RFI prob- 
lem, since the electronics industry has 
done little, if anything, to ensure that its 

equipment will operate properly in the 
presence of strong RF fields. 

FCC Issues NPRM on Expansion 
of 10 Meter Repeater Band 

On 12 May 1983, the Commission re- 
leased an NPRM which seeks the pub- 
lic’s comments on a proposed expansion 
of the 10 meter repeater band. Currently 
confined to the band 29.5-29.7 MHz, the 
NPRM proposes opening the band 29.0- 
29.7 to repeaters. 

According to John Johnston, Chief, Per- 

sonal Radio Branch, Private Radio Bur- 

eau, the reasons for the proposed expan- 
sion are many. For example, amateurs 

are exhibiting an ever-increasing interest 
in the use of 10 meter f.m. and of repeat- 
ers in this band. Then, too, the increasing 

availability of commercial equipment and 
so-called ‘10 meter convertibles” (i.e., 
CB transceivers that have been convert- 
ed to 10 meter f.m. operation) suggests 
that it won’t be long before the current 
200 kHz repeater band is overcrowded. 

CATVI Prevents Amateur 
From Establishing 
Emergency Communications 

A report has reached your Washington 
Editor of a case in which harmful radia- 
tion from a cable television system (so- 
called cable television interference, or 
CATVI) prevented an amateur from using 
his f.m. 2 meter transceiver to report an 
accident. The incident, which involved an 
automobile accident in an urban area, 
was not life threatening, and the amateur 
was able to call for help by driving away 
from the scene and using the telephone. 

The cable operator in question has fre- 
quently been notified that his emissions 
on cable channel ‘‘E”’ interfere with ama- 
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| teur communications on the 2 meter 
band. And while some attempts have 
been made to clear up the problem, radi- 
ation from overhead cables is still respon- 
sible for high levels of interference in 
some areas. In the case noted above, the 

CATVI was so great that the mobile oper- 
ator was unable to signal through the re- 
peater in a location where the repeater is 
normally full quieting. 

It is situations such as this which make 
urgent the early consideration of FCC 
Docket RM-4040, which if approved 
would require the CATV industry to va- 
cate channels ‘'E’’ (144 MHz band) and 
“K”’ (220 MHz band). These frequency 
bands, after all, are assigned to the Am- 

ateur Service by the FCC; their use by the 
CATV industry is only to be on a ‘‘closed 
circuit’ basis. 

Astronaut Owen Garriott 
to Operate on Amateur Band 
From Space 

As should now be known, Shuttle astro- 
naut Owen Garriott, W5LFL, will operate 
an amateur station aboard an upcoming 
mission. Specifically, Amateur Satellite 
Report (AMSAT’s newsletter for the ama- 
teur space program) announced that 
“NASA’s Associate Administrator for 
Manned Space Flight, Gen. James Abra- 
hamson, has designated the STS-9/Space- 
lab flight, to be flown this fall, as the mis- 

sion on which the amateur radio equip- 
ment will be carried.’ 

The amateur operations, of course, 

will be carried out on a non-interference 
basis during Garriott’s free time, with the 
equipment used to be furnished by the 
ARRL. Operations are planned for the low 
end of the 2 meter band, and efforts are 
now underway to establish the communi- 
cation protocols to be used. 

Congratulations to the ARRL and 
AMSAT for helping Dr. Garriott obtain the 
necessary permission for this operation, 
an operation that will place amateur radio 
in the spotlight worldwide! 

For more information on W5LFL’s op- 
eration from space, contact: Radio Ama- 
teur Satellite Corporation (AMSAT), 850 
Sligo Avenue, Silver Spring, MD 20910; or 
American Radio Relay League (ARRL), 
225 Main Street, Newington, CT 06111. 

Amateur’s Station License Revoked 
Because of Malicious Interference 

The Chief of the Private Radio Bureau, 

Mr. James McKinney, has ordered that 

the license for amateur radio station 
N6BI!I be revoked immediately. Further, 

the order suspended the General Class 
amateur operator license of Harold R. 
Claypoole, operator of N6BBI. 

The order resulted from observations 
by Commission engineers from the San 
Diego office of Claypoole’s malicious in- 
terference to communications of other 
operators. The interference consisted of 

making transmissions, including unmod- 
ulated carriers, directly on top of ongoing 
transmissions by other operators; of 
broadcasting recorded material, includ- 

ing music; and of identifying with a false 
call sign, WB6AAT. Claypoole, in a tele- 

phone call to the Federal Bureau of Inves- 
tigation, also threatened to shoot Com- 
mission engineer Grigsby to death if the 
engineer came to Claypoole’s house. 

The Commission, according to Ray A. 
Kowalski, Chief, Special Services Divi- 
sion, PRB, views malicious interference 

in any radio service as a very serious mat- 
ter, and will take whatever measures are 

necessary to enforce the Rules on the 
books. 

Other Issues of Interest 
Considered by Commission 

As we go to press, the Commission is 
reviewing a number of matters of interest 
to the Amateur Service. In addition to sev- 
eral minor changes to the Rules and Reg- 
ulations, the FCC is expected to release a 

Report and Order on the elimination of 
logging requirements. Instead of preserv- 
ing mandatory logging of international 
third-party traffic, as was requested by 
the ARRL, the Commission is expected to 
authorize its district Engineers-in-Charge 
to order an amateur to maintain a com- 
prehensive log when questionable opera- 
tions or rule violations are observed. 

It is also expected that the FCC will 
consider the allocation of additional 
frequencies to the Radio Amateur Civil 
Emergency Service (RACES). 

ARRL Honors Delegates 
to Communications Technology 
and Policy Seminar 

In May the ARRL sponsored a recep- 
tion and buffet to honor delegates attend- 
ing the Seminar on Communications Tech- 
nology and Policy. The seminar, spon- 
sored by the U.S. Information Agency 
and the U.S. Telecommunications Train- 
ing Institute, is for top-level telecommuni- 
cation managers from countries around 
the world, and is intended to familiarize 
these people with communications equip- 
ment, operating procedures, and tele- 
communications policies. 

The ARRL reception, which took place 
in the Dirksen Senate Office Building, 
provided for one-on-one contact between 
the visitors and amateurs from the Wash- 
ington, D.C. area. Members of the Capitol 
Hill Amateur Radio Society, the Depart- 
ment of State Amateur Radio Club, and 
the Capital City Amateur Radio Society all 
took part, as did representatives of the 
League. 

Planning for the reception and buffet 
was under the able direction of the 
League's Washington Area Coordinator, 
Mr. Perry Williams, W1UED. Perry was 
assisted by Ellen Thrasher, who, among 

other things, handles appointments for 
Senator Barry Goldwater. 

Say You Saw ItInCQ 

Commission Invites Amateurs 
to Submit Exam Questions 

If you are a licensed amateur, the FCC 
invites you to submit questions for use in 
its amateur radio operator examinations. 
These examinations determine whether 
an individual is qualified for the privileges 
conveyed by an amateur radio license, 
and as such, the subjects covered are 
many and diverse. Included is material on 
the FCC’s Rules and Regulations, operat- 
ing procedures, radio-wave propagation, 
amateur radio practice, electrical princi- 
ples, circuit components, practical cir- 
cuits, signals and emissions, and anten- 

nas and feedlines. 
For more information, write to the Pri- 

vate Radio Bureau, FCC, 1919M St., NW, 

Washington, D.C. 20554, and request PR 
Bulletin 1035. 

FCC Staff Members Win Awards 
Richard Smith, Chief, Field Operations 

Bureau, and Robert Foosaner, Deputy 
Chief, Private Radio Bureau, recently 
won awards as outstanding members of 
the Government’s Senior Executive Ser- 
vice. These annual awards, made annual- 
ly, reward senior executives for their per- 
formance during the previous year. Con- 
gratulations, Dick and Bob, from every- 
one at CQ! 

Your Washington Editor thanks Mr. 
Richard |. Vaughan, Regional Director, 
FCC, San Francisco, CA, for his contribu- 
tions to this month’s column. 
= 

X-PANDA-FIVE $15.00 
(Plus $1.50 Shipping & Handling. 
Florida Residents Add 5%.) 

® X-PANDA-FIVE converts your Hustler or 
Hy-Gain mobile antenna from one to five 
bands. Add as many resonators for the 
bands you wish to operate. Adjust 

resonators for minimum SWR, no stopping 
to change bands any more. 

® X-PANDA-FIVE with proper resonators 
and good ground plane makes an ideal 
system for apartments and condominiums. 

@ X-PANDA-FIVE can be used to make a 

multi-band antenna system for vans, 
campers, motor homes and travel trailers. 

@ X-PANDA-FIVE will accept either regular 
or super size resonators 

Dealer inquiries invited. 

J.L. Industries 
P.O. Box 547 
Hallandale, FL 33009 
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Awaras 

The story of the month for August as 
told by Dave is: 

David S. Short, W5PWG 
All Counties #393 8-7-82 

“Thanks for the memories and the op- 
portunity to ride along with each one of 
you during my 19 year odyssey which 
took me through every county in the 50 
states of America. | can still recall the 
faint 40 meter signals of a small, but de- 
termined group who had a notion that 
they would attempt to contact an ama- 
teur radio station in every county, and 
then someone did do just that. Remem- 
ber? As it turned out, Cliff, K9QEAB, was 
the first, and as | write these very words, 
the 400th person to have worked them all 
has long since passed. 

“Well, it was rare indeed, back in the 
early 60’s, to find a mobile station who 
would name each new county as they 
drove along. The chase was on; fixed sta- 
tions, mobiles, and portables were 
searched out as if they were rare DX. 
Looking back through some of the old 
log books it still amazes me that the 
monthly county total back then roughly 
compares to what is now worked in one 
day. No complaints from this end. The ex- 
citement of being in the initial chase, 

along with several others, was compen- 
sation enough. The chase continued until 
in 1969 we finally made it over the 3000 
mark (#33), and then—Europe. | had mix- 
ed emotions about leaving, but then this 
is a hobby, you know! 

“As it turned out, the stay in Europe 
was longer than | had first expected. You 
can imagine that the ‘whole ball of wax’ 
was mighty big by the time | returned. 
Something had to be done to whittle that 
ball back down to size. So, armed with a 
TS-530S and a vertical, we melded back 
into the chase with all that could be mus- 
tered. At times it seemed to me that the 
task would be all but impossible, what 
with being in the fringe area running not 
quite QRP power. 

“For the record, if you were listening 

on the 30th of June 1982 (my birthday) at 
0152Z when | contacted Pete, KC4IF, in 
Monroe County, Kentucky, you knew that 
the chase which started many years ago 
finally came to an end. What a thrill that 
contact was for me. |’ll never forget it. 
Thanks, Pete! 

“That ‘ball of wax’ is now on the back 
burner, soon to be melted down into small 

squares, packaged, and made ready for 
the next generation. Best wishes to all 

333 South Lincoln Avenue, Mundelein, IL 

60060 
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NEWS OF CERTIFICATE AND AWARD COLLECTING 

David Short, W5PWG, All Counties #393. 

who are starting! | hope that it won’t take 
you quite as long as it took me. And in 
memory of Cliff Corne, KQ9EAB, and a 
small group of County Hunters who gath- 
ered in Jackson, Mississippi, March 1969, 
| tender my thanks to you one and all.” 

(Dave, W5PWG, is ex-W4SKI/W2GRH/ 
DL5DA—ed.) 

Special Honor Roll 
All Counties 

#419 John Hawkins, W5EHY 4-19-83. 
#420 Karel Tettelaar, VE7ATH 4-27-83. 
#421 Thomas Sundstrom, W2XQ 5-2-83. 
#422 James Blackwood, N8AIL 5-3-83. 

Awards Issued 
John Hawkins, W5EHY, contacted his 

last county and completed all records to 
claim All Counties #419, Mixed, dated 
4-19-83. 

Karel Tettelaar, VE7ATH, in British Col- 
umbia, heard and was heard from all 
counties and has been awarded All Coun- 
ties #420, all 2x S.S.B., 4-28-83. Mar- 
garet Tettelaar, VE7ATI, holds All Coun- 

ties #133. The story of Karel and Mar- 
garet appeared in the May 1980 issue of 

CQ. 
With a little help from his computer, 

Thomas Sundstrom, W2XQ, finished all 

the paperwork to qualify for All Counties 
#421, Mixed, 5-2-83. 

Busy as he was helping prepare all the 
details for the 1983 County Hunters Con- 
vention, James Blackwood, N8AIL, com- 
pleted every county to win All Counties 
#422, Mixed, 5-3-83. 

Lew Mulligan, WA4OIB, added USA- 
CA 2500, all 2 x S.S.B., to his collection. 

Tom Van Ettiger, WC4K, collected 
USA-CA 500 through 1000, Mixed. 

Lorraine Bachmann, WDX9DCu, did a 
lot of listening and sent for USA-CA 500 
through 1000, endorsed Mixed. This is 
the first USA-CA Certificate issue to an 
s.w.I. in Wisconsin. 

a monthly feature by 

DOROTHY H. JOHNSON, WB9RCY 

USA-CA 500 certificates this time were 

issued to: 
Masao Nakamura, JA1AJA, endorsed 

Mixed. 
Hiroyuki Takeuchi, JA8AYN, endorsed 

Mixed. 
Viladimer Naumenko, UA3GEA, en- 

dorsed Mixed. 
Fumioki Sato, JH8MXH, endorsed all 

2x S.S.B. 
Kazuo Kumanaka, JA8JL, endorsed 

Mixed. 

Awards 
Jamaica Amateur Radio Association Award 

1983. This award is in commemoration of 
Jamaica’s 21st year of independence, 
6th August 1983. It is available to all li- 
censed radio amateurs, and is issued for 
c.w., phone, or mixed modes. The award 
will be issued for contacts during the peri- 
od August to December 1983. Applica- 
tions should be sent to: Awards Chair- 
man, Gerald Burton, 6Y5AG, Box 214, 
Kingston 20, Jamaica W.I. 

Rules are as follows. Contact must be 
made with 5 different 6Y5 stations on any 
band during the period August to Decem- 
ber 1983. QSL cards or written proof with 
time, date, band, mode, and 6Y5 stations 

worked is required. The fee for this award 
is U.S. $3.00 or 10 IRCs and an 8” x 10” 
self-addressed envelope. 

CONTINENT 5 

Northern Kanagawa DX Assoc. Trophy. 

Northern Kanagawa DX Association Single 
Mode 5 Band All Continents Award. Appli- 
cants must submit proof of QSOs with 
stations in six continents on a single 
mode and five bands. This award is is- 
sued to any licensed radio amateur and. 
s.w.|. who submits proof of 2-way radio 
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mode and amateur bands used and the 
date of contact are not limited at all. The 
serial number of the award is given sepa- 
rately to each mode. The award may be 
issued for six or more bands with the spe- 
cial endorsement if all supporting infor- 
mation is included in the application. QSL 
cards of the same station for different 
bands and different modes may be used 
in one application. Cross-band and cross- 
mode QSOs cannot be counted. This 
award is given in the form of a trophy with 
a medal. 

Send the log data certified by two li- 
censed radio amateurs with 25 IRCs to: 
Award Chairman, Northern Kanagawa 
DX Association, Jeitti, Michinori Jimbo, 
2653, Saurashi, Sagamiko-Machi, Tsukui- 
Gun, Kanagawa-Ken, 199-01, Japan. 

Worked All Counties West Virginia Award. 
The Mountaineer Amateur Radio Associ- 
ation of Fairmont, WV, is sponsoring the 

WACWV. The award is open to any li- 
censed amateur radio operator. Only 
contacts made after July 1, 1946 will 
count toward this award. Attractive certif- 
icates will be issued to each amateur who 
works all 55 West Virginia counties. Con- 
tacts may be made on any of the amateur 
bands and on any mode. Repeater con- 
tacts are not allowed. Stations working 
the WV counties may be portable or mo- 
bile during the operation. All contacts do 
not have to be made from one fixed loca- 
tion. Qualification will be determined by 
presenting a log with the 55 county con- 
tacts, in alphabetical order, and should 

include the following: date, time, WV 

county, station worked, band, mode, 
RS(T), and name of county worked. 

This log must be signed by two ama- 
teurs, other than the applicant, confirm- 
ing the fact that they have viewed the 
original QSL cards and find them accur- 
ate. Submit the application, along with 
$2.00 to cover handling and postage, to 
Mountaineer Amateur Radio Association, 

c/o Steve Wilson, 1332 Overhill Rd., Fair- 
mont, WV 26554. 

Fo with the above stations. The 

MOUNTAINEER AMATEUR RADIO ASSOCIATION 
FAIRMONT, WEST VIRGINIA 

Coes Hires 

Worked All 

PEN UC PNR EH: eS 

‘ounties West Virginia C 
Certificate. 

Diploma Taba Poty—PS7 Award. DTP (PS7) 
is an international diploma granted 
through the Sectional Directory of 
LABRE of the State of Rio Grande do 
Norte, Brazil. It is intended to develop am- 
ateur radio activities and give everyone 

the opportunity to work the PS7 prefix. 
The award will be granted to any Brazil- 
ian, except PS7 stations, and to foreign 
amateurs contacting different PS7 radio 
stations as follows. 

Foreign radio amateurs—Work 10 dif- 
ferent PS7 stations which have different 
call suffixes (for example, PS7AB, BS, 
CAM, DFA, EET, FCA, XA, etc.). Stations 
may be worked in any mode or band, in- 
cluding via v.h.f. repeater. 

In both cases, contacts must be made 
after January 1, 1976. Brazilian stations 
send 10 single units of postage along with 
the log sheets; foreign stations send 6 
IRCs with log sheets. Enclose your QSL 
card and address application to Diploma 
Taba Poty—PS7 Award, LABRE, P.O. Box 
251, ZC 59.000, Natal (RN) Brazil. 

USA-CA Honor Roll 
W2xXQ 509 

WSEHY 448 JATAJA = 1827 
VE7ATH 449 2000 JABAYN 1828 
W2xQ 450 WA4OIB_ 564 WC4K 1829 
N8AIL 451 UA3GEA 1830 

1000 JH8MXH 1831 
2500 WC4K 775 JABJL 1832 

WA4OIB 507 WDXSDCJ 776 WDX9DCJ 1833 
WSEHY 508 

The Redwood Empire Award. 

The Redwood Empire Award. The Reda- 
wood Empire DX Association proudly an- 
nounces the Redwood Empire Award. 
REDXA will award the unique, handsome 
certificate for working amateurs in each 
of the five coastal counties of Northern 
California: Marin, Sonoma, Mendocino, 

Humboldt, and Del Norte. Contacts must 
be made after Jan. 1, 1981, on any hf. 
band 10-160 meters. The award is en- 
dorsable by band or mode. Send certified 
log data with U.S. $2.00 or 7 IRCs to: The 
Redwood Empire DX Association, Box 
4881, Santa Rosa, CA 95402. 

The certificate is professionally de- 
signed and features the best-known sym- 
bols of California’s north coast. Marin 
County is represented by the Golden 
Gate Bridge, Sonoma County by its ex- 
cellent grapes and wine, Humboldt Coun- 
ty by the towering redwood trees, Del 
Norte County by the Pacific salmon, and 
Mendocino County by its major cash 
crop. Behind each drawing is an outline 
map of each county. The awardis printed 
on heavy, light-blue stock with navy blue 
and black inks. It is shipped flat and will 
make a welcome addition to any radio 
shack. 
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Worked All Scottish Districts 
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Worked All Scottish Districts Award. (De- 
tails of this award are in the March 1983 

Awards column.) 

Notes 
Well, we have made some mistakes! In 

the March column All Counties #401, 
John Sebastian, was listed as W8BGF. 
John’s correct call is N8BGF. Sorry, 

John. Incorrect USA-CA numbers were 
listed in the June column. Instead of All 
Counties #116 and #117, they should be 
as follows: #416 Burwyn W. Thurman, 
N9OTN 2-8-83; and #417 John A. Devol- 
dere, ON4UN 2-17-83. If you are keeping 
your own records of USA-CA numbers, 
please make these corrections. 

Only one more month left of the sum- 
mer holidays! | hope everyone is enjoying 
the outdoors and sunshine. 

73, Dorothy, WB9RCY 

RELIABLE MICROWAVE TV ANTENNAS 

2.1 to 2.6 GHz Frequency Range 

34db System Gain (or Greater) 

$119.95 Complete System (as pictured) 
Down Converter Probe Style 

(Assembled and Tested) 

Power Supply (12V to 16V DC+) 
(Assembled and Tested) 

$ 49.95 

$ 39.95 

PETERSON 
ELECTRONICS 

| 4558 Auburn Blvd. 
Sacramento, CA 95841 
(916) 486-9071 
C.O.D.’s 

SPECIAL QUANTITY 

PRICING 

)} Dealers Wanted 

oo = 
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You say you need an extra few hands to tune up the ri ea 

in a couple of nanoseconds before the rig shuts itself 
down? KB8ZO has come up with a quick way to tune 
your rig, especially your antenna tuner. 

ONEUDENIUDY 
For Antenna Tuner Users Only 

Today is literally the ‘tage of the anten- 
na tuner.”’ In fact, there are more anten- 

na tuners advertised in amateur radio 
magazines or built from construction arti- 
cles in these magazines than any other 
station accessory. The intention of this 
article is not to present another rendition 
of the perfect antenna tuner. Instead, | 
hope to show you a better way to use your 
present antenna tuner no matter what its 
design. 

Adjusting Your Tuner: 
A Real Ordeal 

Like many of you, | have never liked us- 
ing an antenna tuner. Oh, | appreciate the 
results (a proper impedance match for 
the transmitter and low-pass filter). I’m 
just not sure that the ‘‘means’’ is justified 
by the ‘‘end.”’ There are already so many 
steps involved in the station tune-up pro- 
cess! However, | honestly believe that 
there are enough honest-to-goodness 
benefits derived from antenna tuners that 
they are here to stay. 

If we take a moment to think about it, 
there are at least three major drawbacks 
to using an antenna tuner. First of all, we 
will need to transmit through our tuner to 
the antenna while adjustments are being 
made! This on-the-air tuning is undoubt- 
edly responsible for many of the interfer- 
ing signals present on our crowded ama- 
teur bands. Secondly, our transmitters, 
low-pass filters, and some types of auto- 
matic T/R circuits are susceptible to dam- 
age or instability problems during the 
tune-up process. This, of course, is due to 
the tremendous mismatches presented 
to the equipment by the antenna tuner. In 
fact, many solid state transmitters are so 
affected by the initial inductive or capaci- 
tive reactances presented by a mistuned 

*3620 Lakeshore Drive, Apt. F-10, St. 
Joseph, MI 49085 
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Fig. 1-Block diagram of a typical station showing the various elements which must be 
adjusted, usually quickly. 

antenna tuner that they literally oscillate 
themselves to a quick death! The third 
drawback involves complexity. Here we 
must consider the equipment required 
(an s.w.r. meter, coax switch, and a dum- 
my load) and the number of actual steps 
involved in the tune-up process. 

Let's examine the basic steps involved 
in tuning a typical station, such as the one 
illustrated in fig. 1, before | present an al- 
ternative approach to antenna tuning. 
Normally we: 

1. Attach an appropriate 50 ohm non- 
reactive load to the transmitter (omitted 
for solid state output transmitters). 

2. Tune the transmitters for normal 
output to the dummy load (also omitted 
for solid state output transmitters). 

3. Replace the dummy load with the 
antenna tuner (and the antenna!). 

4, Locate an unused frequency near 
the proposed frequency of operation. 

5. Set the s.w.r. meter for maximum 
sensitivity. 

6. Key the transmitter, identify your 
station, and increase the power output 
until the s.w.r. meter deflects sufficiently. 
CAUTION: At this time the transmitters and 
low-pass filters are not operating into 
their designed loads. A transmitter’s out- 
put will be reduced significantly, even 
though relative power meters may state 
otherwise. You might be tempted to ad- 
just your transmitter’s load and tune con- 
trols to compensate. DON’T do it! Simply 
limit the length of your test transmissions. 

Unfortunately, it is possible to perma- 
nently damage both your transmitter and 
filter at this time, even though you may be 
using a low-pass filter normally designed 
for 1 kw operation. 

7. Adjust the antenna tuner’s controls 
to obtain an acceptable s.w.r. indication. 
This probably will take two or more trans- 
missions. 

8. Increase the transmitter’s output 
power (which somewhat changes the im- 
pedance transformations in the transmit- 
ter, tuner, and antenna system), reduce 

the sensitivity of the s.w.r. meter, and 
then readjust the tuner controls for the 
best s.w.r. 

9. Identify the last transmission, and 
then move to the frequency of operation. 
Hopefully, this will not be far enough from 
the tune-up frequency to require read- 
justments. 

As you can see, we do an awful lot in 
this tune-up process, although it can be 
shortened somewhat by keeping a log of 
tuner control settings for future starting 
points. 

An Alternative That Works 
It is often said that ‘adversity is the 

mother of invention.’’ Well, |am not really 

much of an inventor, although | seem to 
flourish in the art of re-inventing others’ 
ideas. Unfortunately, | must give the ma- 
jor credit for this idea to those hundreds 
of electronic marvels who came before 
me. In fact, it was by reading various dis- 
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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 

Mobile Truck Type 

Mobile Van Type 

H]| Over 36 types 

aluminum and 
steel towers made- 

specials designed 
and made— write 

1] for details. 
etter at: 

ALUMA TOWER COMPANY 
BOX 2806CQ 

VERO BEACH, FLA. 32960 
(305) 567-3423 TELEX 80-3405 

CIRCLE 51 ON READER SERVICE CARD 

GEM-QUAD FIBRE-GLASS. 
ANTENNA FOR 10, 15, and 20 METERS 

Two Elements $215.00 
ExtraElements $154.00 

Price is 
F.O.B. Transcona 

INCLUDES U.S. 
Customs Duty 

KIT COMPLETE 
WITH 

e SPIDER 
e ARMS 
e WIRE 
e 

e@ 

BALUN KIT 
BOOM WHERE 
NEEDED 

2 element 2-meter Quad N/C on re- 

quest, offer with purchase of quad. 

WINNER OF MANITOBA DESIGN 
INSTITUTE AWARD 
OF EXCELLENCE 

Buy two elements now — a third 
and fourth may be added later with 
little effort. 
Get a maximum structural strength 
with low weight, using our “Tride- 
tic” arms. 

GEM QUAD PRODUCTS 
Transcona, Manitoba, Canada R2C 2Z5 
Box 53 Telephone (204) 866-3338 

N.C.G. CO. 

WORLD 
COMMUNICATIONS 

ALL NEW 10/160 METER 

HF—10 thru 160 Meters 

Solid State, 200 W. PEP, 3 Step 

Tuning (1 kHz, 100 Hz, 25 Hz), 4 

Memories, Auto Scan, Automatic 

Up/Down Tuning, Dual VFO, IF 

Tuning Offset, Noise Blanker, Mic 

Compressor, VOX, CW Side 

Tone, Built-in 120 VAC and 13.8 

VDC supplies, RTTY-ASCII, 

FAX operation, USB-LSB, 

CW-W, CW-N (CW Narrow Filter 

optional) 

Special Price $949.50 

15 METER 

15 Meter Mobile DX’ers 

USB-CW, 10W high, 2W low, 

VFO Tuning, Noise Blanker, Fine 

Tune +4 kHz, Digital Frequency 

Readout, 13.8 VDC, Neg. 

ground, 9.5”L x 9”W x 2.5”H 

Special New Price $279.50 

Export Sales Information 
Cable: NATCOLGLZ 

Order Direct or from your 
local dealer (714) 630-4541 

COMING SOON 
Nec co New Triband Transceiver 

40, 15 & 6 Meter 

\ NCG, 1275 N. Grove St. 

RS Anaheim, CA 92806 
Prices and specifications are subject 

to change without notice or obligation. 

CIRCLE 86 ON READER SERVICE CARD 

WIRE & CABLE 
RG =213imileSPOCereteras tr aia. eveines ore tere 27¢/ft 
RG 214i milSSPOC re ncn. sete isitenkcres ele neers 1.25/ft 
RG-8U foam, 95% braid... 2... eee eee eee 23.5¢/ft 
RG-8X foam, 95% braid... 6... eee eee eee 11.5¢/ft 
RG-58AU mil. spec............... 
RG-174 micro. mil. spec........... 

RG-11U foam, 95% braid... 
RG-11AU mil.spec........ 
RG-59U foam, 95% braid...............e eee 
RG-50Uimilspechiac an. oe cee es 
300 ohm ladder line poly ins 

450 ohm ladder line poly ins 
450 ohm ladder line bare, 100ft................. 
8 conductor rotor cable (2 #18/6 #22)............. 
8 conductor rotor cable, heavy duty.............. 
4conductorrotorcable, 100ft.......... 
14 Ga. Stranded Copperweld, 70ft roll... 
14 Ga. Stranded Copperweld, 140 ftroll.... es 
12 Ga. Solid Copperweld 50 ft multiples........... 
14 Ga. Solid Copperweld 50 ft multiples........... 

18 Ga. Solid Copperweld 50 ft multiples........... 
14 Ga. Stranded Copper...............00 cee eee 
8 Ga. Solid Aluminum 50 ft multiples.............. 
ANTENNA ACCESSORIES 
AmphenoliPl-269 0 crac cence ta cen see yates 
Ceramic insulators dogbone/strain 5 
Coaxial lightning arresters.............. 
GoaxisealinOllnncccatrcs wer ciisigents tenes 
W2AU balun 1:1 0F 4:1. . 
W2AUMEND:SUlatotice.. techs tees esis mene 
W2AU traps 10, 15, 200r40mtr.............04 
W2AU new 30 mtrtrapsS...............0000 0 $24.00/pr 
W2AU traps 75 or 80 mtr 

VAN GORDEN Hi-Q 1:1 balun... ...........0.000- $8.95 
VAN GORDEN Center insulator................. $5.75 
B&W Traps 40/80-10mtrs........... 0.000000 $26.75/pr 

B&W 375 or 376 coax switch................... $21.15 
B&W 593/595 coax switch............... $23.00/$27.35 
B&W 5SKW balun 1:1 or 12:1..............000005 $36.00 
B&W 5KW balun 4:1 0r6:1.............. eee $45.00 
DAIWA coax switch CS 201/401.......... $19.95/$61.95 
TOWERS 
HY-GAIN CRANK UP AND UNIVERSAL ALUMINUM 
TOWERS AT BIG DISCOUNT 
10 ft heavy duty tripod tower..................- $39.95 
15 ft heavy duty tripod tower................0.- $54.60 
FREE FREIGHT ON HY-GAIN TOWERS. CALL OR WRITE 
FOR PACKAGE QUOTE ON HY-GAIN TOWER, ANTENNA 
AND ROTOR, FREIGHT FREE. 
ANTENNAS AND ROTORS 
HY-GAIN New Explorer Triband. ............ $267.95 

HY-GAIN AR-22XL/CD-45ll............. $58.95/$102.75 
HY-GAIN HAM IV/Tailtwister.......... $194.95/$241.50 
HY-GAIN TH3MK3S/TH3JRS.......... $213.20/$154.50 
HY-GAIN TH5MK2S/TH7DXS.......... $306.00/$375.00 
HUSTLER 3TBA/4BTV/SBTV...... $193.11/$77.99/$98.50 
HUSTLER6BTV new6 bandvertical............ $123.25 
HUSTLER 30 meter modification kits 

fornoldenitUSTEER!Sij.cn cst a asain ser eee 

B&W 370-15 All Band folded dipole 
B&W AT-80 10, 15, 40, 80 mtrtrapdipole.... si 

LARSEN LM-150-MM 5/8 2mtrmagmnt.......... $35.25 
ALL OTHER HY-GAIN, HUSTLER, LARSEN AND B&W 
ANTENNAS IN STOCK AT BIG DISCOUNT. CALL OR 
WRITE FOR QUOTE. 

STATION ACCESSORIES 
Bencher Paddles, black/chrome......... $35.00/$42.75 
DRAKE TV-3300 1kw low pass filter............. $30.60 

BMI Clocks 173B digital, 973A analog..... $31.99/$37.15 
SHURE 444D dualimp.mic.................00. $47.95 
DAIWA Meters 520/540/550........ $59.75/$68.95/$76.00 
DAIWA Meters 620B/630/720B. .$105.00/$124.95/$148.95 
DAIWA Tuners 418/518............... $165.99/$272.95 
DAIWA Keyers DK200/210............... $66.98/$79.20 
DAIWA LA2035 30w 2mtr fm; ssb linear. ..... .... $69.50 

NYE VIKING MBIV-01/02 Tuners........ $297.50/$330.40 
NYE VIKING 3kw low pass filter................ $23.50 
TELEX HEADPHONES C1210/1320....... $27.50/$39.25 
TELEX HEADSETS Procom 200/300........ $79.89/72.00 
MFJ PRODUCTS.............. ALL AT BIG DISCOUNT 

VOCOM 5/8 2mtrcollapsibleant................ $14.50 
VOCOM a2win25wout2mtramp................ $66.75 
VOCOM 2win50w out2mtramp................ $98.95 
KDK-FM 2030 2mtr transceiver................ 

FAST SERVICE—SAME DAY SHIPPING 
SHIPPING CHARGES ADDITIONAL, PARES. ADD 6% 
SALES TAX, PREPAY BY CERT. CHECK OR MO AND 
TAKE A 2% DISCOUNT OFF THE ABOVE PRICES. 
PRICES SUBJECT TO CHANGE. 

PLEASE SEND FOR FREE FLYER. 

= ~=—s We Export Anywhere. 
Bsc akal 

LA CUE COMMUNICATIONS 

ELECTRONICS 
132 Village St. © Johnstown, PA 15902 

(814) 536-5500 
HOURS M-F 8:30 till 6:00 © SAT. 8:30 till 4:00 
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cussions in the ARRL Solid State Design 
book that | came across this idea for “’im- 
proved”’ antenna-tuner tuning! | call this 
little device an Antenna Null Meter. 

Fig. 2 shows the diagram for this little 
wonder box. The heart of the device is a 
50 ohm resistive bridge, although it 
needs a coax switch and a dummy load 
for our purposes. For convenience sake, 

| have included the coax switch (a hefty 
d.p.d.t. toggle switch), the ‘‘null bridge,”’ 
and a 100 watt dummy load in the same 
enclosure. As | live in an apartment, with 
the station neatly packed into a drop-front 
desk, | chose to compact my station as 
much as possible by combining all these 
items together. | saved a lot of money, 
too. However, you may wish to use an 
external dummy load and coax switch 
(d.p.d.t. variety) to build your own Anten- 
na Null Meter. 

The Antenna Null Meter 
The Antenna Null Meter is a simple, 

highly effective, yet inexpensive device 
to build. In fact, the entire construction 

price is only a fraction of the cost of the 
s.w.r. bridge, coax switch, and dummy 
load that it replaces. All you need is a sim- 
ple d.c. meter and a handful of easily ob- 
tained parts, which can be scrounged 

from your junk box or a local radio parts 

dealer. 
The basic purpose of this device is to 

furnish you with an alternate means of 
adjusting an antenna tuner—a means 
that dramatically reduces on-the-air in- 
terference problems, protects transmit- 
ters and transmitting accessories from 
mismatch tuner conditions, and reduces 
the complexity of the tune-up process. 

How It Works 
Through the Antenna Null Meter’s de- 

sign, the transmitter’s output is connect- 
ed directly to a 50 ohm non-reactive load. 
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Fig. 2-Schematic diagram of an antenna null meter. 
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Then a very small portion of this r.f. en- 
ergy is coupled through a 1500 ohm re- 
sistor to a resistive bridge circuit made 
up of three 51 ohm resistors and the an- 
tenna tuner’s input impedance. When the 
antenna tuner is adjusted so that it trans- 
forms the antenna’s feedline impedance 
to a pure 50 ohm resistance, the bridge 

circuit becomes ‘‘balanced.”’ 
The balance of r.f. currents is moni- 

tored on a simple volt meter. The action 
of balancing the bridge eliminates any po- 
tential r.f. voltage differences between 
the two sides of the meter circuit, in 
which case the meter will read 0 volts (a 
perfect null). Obviously, as the antenna 
tuner is adjusted away from the perfect 
match condition, the bridge’s r.f. cur- 
rents become unbalanced, which results 

in a forward-scale deflection of the 
meter. The more unbalanced the bridge, 
the higher the meter’s deflection. In this 
manner, the bridge portion of this device 
indicates when an antenna tuner is prop- 
erly adjusted. 

Construction 
You can use any meter movement rang- 

ing from 50 microamps to 10 milliamps in 
this circuit, with the larger current meters 

giving only a slight decrease in bridge sen- 
sitivity. Regardless of your final choice of 
meter, you should include a sensitivity 
control to protect its movement from dam- 
age during the tune-up process. 

R1 through R5, C1, C2, andCR1 should 
be mounted physically close to the 
d.p.d.t. switch and with the shortest leads 
possible. This can be accomplished by 
mounting them on a5 lug terminal strip at 
the switch as shown in fig. 3. The coax 
connectors and the dummy load are con- 
nected to the switch through lengths of 
RG-8X coax. The d.p.d.t. toggle switch 
can be any type able to hold approximate- 
ly 10 amps at 110 v.a.c. The dummy load 
can be internal or external to the unit. 

f) DPDT switch | 

To dummy 

resistor pack 

Fig. 3-Partial parts placement detailing 
the short lead connections of the rf. 

bridge components. 

Copper clad 

topside 

ERR 
° 

CD OD OD OD CF 

Copper clad ye 

bottomside 

48 resistors 

24002 2w. 5% 

Fig. 4-Construction technique used for 
the inboard dummy load. 

However, building one inside the unit elim- 
inates one more coax from the jumble of 
cables in your shack. 

The dummy load for this unit is made 
up of forty-eight 2400 ohm 2 watt resis- 
tors that are sandwiched together, with 
air spacing of % inch, between two iden- 
tically drilled circuit boards. The resistor 
ends are mounted flush with the non-clad 
side of each circuit board. Then the leads 
are soldered to the foil side and cut. Final- 
ly, the finished ‘‘sandwich’”’ is mounted 
to the bottom panel of the cabinet. This 
keeps the ground connection short, which 
eliminates stray reactances at the higher 
r.f. frequencies. 

The finished dummy load, shown in fig. 

4, is capable of dissipating at least 98 
watts of r.f. power. In practice, one of 
these dummy loads has worked for a year 
on my TS-520SE, and has never shown 
any tendency to heat-up. Of course, other 
combinations of 2 watt resistors could be 
used. However, this particular choice 

seemed best for both cost and perform- 
ance. In fact, the total cost of the resis- 
tors and circuit boards was under $9.00! 

Installation and Operation 
The Antenna Null Meter (A.N.M.) should 

be installed directly ahead of the antenna 
tuner. This particular unit should not be 
used at power inputs much above 100 
watts, although this restriction is primar- 
ily a function of the dummy load’s size. 
Once your A.N.M. is installed, you: 
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1. Select the band and frequency of 
operation. 

2. Turn the A.N.M. switch to the TUNE 
position. 

3. Tune the exciter for normal operat- 
ing power. Remember that even though 
99 percent of your r.f. is going toa dummy 
load, you still must identify your trans- 
missions! 

4. Adjust the antenna-tuner controls 
for a total ‘‘null’’ on the A.N.M.’s meter. 
You may need to change the sensitivity 
control while making these adjustments. 

5. Switch the A.N.M.’s switch to NOR- 
MAL and transmit away! 

Final Notes 
| don’t believe that antenna tuners are 

cure-alls when it comes to antenna/trans- 
mitter matching. To the contrary, | be- 
lieve, like many of you, that the antenna 
should be matched to the feedline when 
at all possible, thus presenting a matched 
1.0 to 1 condition to the transmitter. How- 
ever, even in the best of conditions a per- 
fect antenna/feedline match is a function 
of frequency. Therefore, as you tune 
above or below the design frequency of 
your antenna, there is an increasing mis- 
match between the antenna system and 
the transmitter. As long as an antenna 
system to transmitter mismatch is 2.0 to 
1 or less, you will have very little trouble 
loading a tube-type transmitter for maxi- 
mum output, although the effectiveness 
of internal and external low-pass filters 
(TVI fighters) is reduced. However, this is 
not true with solid state transmitters. 

Antenna to transmitter matching is ex- 
tremely critical for most solid state trans- 
mitters, as they are very s.w.r. sensitive, 
even to the point of cutting their output 
power by 25 or more percent with a 2.0 to 
1 s.w.r. Add to this the fact that many sol- 
id state transmitters either break into im- 
mediate high-power oscillations or shut- 
off altogether when operated into a badly 
mistuned antenna circuit. Therefore, it is 
important that the antenna/feedline com- 
bination show a good match to this type 
of transmitter, regardless of how far you 
have tuned from the antenna’s design 
frequency. Unfortunately, this is a job 
that can only be accomplished with an 
antenna tuner. 

So, you see, whether you have a tube- 
type or solid state transmitter, antenna 
tuners can be extremely useful. devices. 
I’ve used many different types of tuners 
over the years, although | had never 
found them to be particularly conveni- 
ent—at least not until | built my first An- 
tenna Null Meter. Since then antenna tun- 
ing has become a cinch. The null meter 
makes using the tuner easy, and the tun- 
er keeps my transmitter and low-pass fil- 
ter happy, in which case they last a long, 
long time, delivering all that commun-. 
icating power to the ether. And that, my 
friends, is the name of the game! So use 

your antenna tuner in good health, and 
perhaps the next time you are tuning up, 
we won’t hear you. 

Say You Saw ItInCQ 

MG-144S 

TA-144VW WL-28/21 

TA-50VW WL-28 

TA-28VW WL-50 

Get the most out of going mobile with 
KLM’s hot new. MAXIMIZER base/mobile 
and hardi antenna series. Single and 
multiband models from 21 to 440 MHz 
deliver MAXIMUM coverage and per- 
formance without frills or compromise. 

Electronics Inc. 

A | 
ye 

MP-432HL 

3 

MP-144J 

CM-144W AL-144FL 
CM-144WX AL-432FL 

MAXIMIZER mobile sampler: TA-series: 
1/24 whips for 144, 220, and 440: MHz 
voltage protection. 

I 44S: 1/44.monopole with powerful 
gnet mount. 

WL-series: center loaded whips for 
28/21, 28 and 50 MHz 

MP-432HL: 5/8A + 3/84 whip for 432 

series: multiband whips for 15/10/6/2 

ters or 10/6/2 meters. 

*s: high-gain 1/4 for mobile/.- 
handie applications. : 

There's. more! See your KLM dealer or 
write for a catalog. Q 
KLM Electronics, Inc: P.O. Box 816, 
Morgan Hill, CA 95037 (408) 779-7363 
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AL-432F 0 

AL-144GF AL-460F I 

os a oem re a 

a ae 

AL-144GF - 1/2A +. 1/44. collinear for 2 
meters. Supplied with ground plane 
radial kit to deliver superior per- 
formance and full band coverage. 

AL-432FL - 5/8 + 5/84 collinear base 
station antenna for.430-440 MHz. 
Built-in ground plane. Excellent gain, 

ideal for reaching fringe areas. 

_ See your KLM Dealer 
or write for our 
complete catalog. 

P.O. Box 816, 
Morgan Hill, 
California 94035 Electronics Inc_ 

Please send all reader inquiries directly. 

W5uJ comes up with a nostalgic morsel that just might 

be food for a hungry (and inquisitive) mind. 

ude 
FOROOUTEN ANTENNA 

BY CARL C. DRUMELLER™*, W5JJ 

IMG any types of antennas have been 
used by radio experimenters, commer- 
cial users, and radio amateurs. Some of 
these have been adopted for general use 
and are well known. Others, some with 

merit, some lacking same, have fallen in- 
to disuse and dropped out of sight and 
memory. Among these is the ‘‘condenser 
antenna.” As its name implies, it has the 
form of a two-plate capacitor with both 
plates above ground. The lower plate nor- 
mally is somewhat larger than the upper 
to compensate for the ‘‘fringe effect.” 

The capacitor antenna, to use more 
modern terminology, had a flurry of inter- 
est in the early 1920s, chiefly as a receiv- 
ing antenna. It was touted as a competi- 
tor of the loop antenna for replacement of 
outside aerials. A test conducted by the 
Radio Laboratory, U.S. Bureau of Stan- 
dards, revealed the loop to be better for 
lower frequencies (below about one mega- 
hertz) and the capacitor type to have ad- 
vantages on higher frequencies. This in- 
formation was published in the April 1923 
issue of Radio News and was made avail- 
able to the author through the courtesy of 
Ken Bale, W7VCB, and Ray Long, W5TY. 

As these tests were made only for the 
receiving mode, they left untouched the 
interesting question of performance as a 
radiator. There is reason to suspect that 
the capacitor antenna may have some 
merit as a radiator. 

The Radio Laboratory tests indicated 
that ohmic resistance and dielectric 
losses were major limiting factors in its 
performance. Each of these was easy to 
reduce to quite small amounts. By mak- 
ing the plates of copper mesh, resistance 
was dropped to a very low figure. Dielec- 
tric losses were kept low by two means. 
One was to keep material out from be- 
tween the two plates by supporting the 
plates from their corners with insulating 
material (rope, etc.) running out to the 
supporting posts. The other was to keep 
the entire structure well above ground to 
minimize ground losses. It was impor- 
tant, too, to keep the edges of the anten- 
na well removed from buildings, trees, etc. 

One description of such an antenna in 
another magazine (Popular Radio) of the 

*5824 N.W. 58th St., 
73122 

Warr Acres, OK 

same vintage revealed square plates 
with a lead-in coming down from the mid- 
dle of the upper plate and through the 
center of the bottom plate to the radio 
equipment immediately below. Although 
polarization was not mentioned, it is prob- 
able that it was vertical, with the actual 
radiation in the transmitting mode taking 
place from the vertical lead-in. (This 
premise is suggested by the functioning 
of the DDRR antenna.) 

The Radio Laboratory version, as illus- 
trated in Radio News, showed rectangu- 
lar plates with leads from both the upper 
and the lower plates coming off an edge 
and running to radio equipment sitting 
alongside the antenna. The rectangular 
plates, which were 310 cm by 90 cm for 
the upper and 400 cm by 180 cm for the 
lower, with 80 cm spacing initially and 
120 cm later, did not introduce any direc- 
tional effects, according to the Bureau of 
Standards report. There was no mention 
of how radiation would take place when 
used as a transmitting antenna and no 
mention of polarization. 

As a general rule, the more interface 
there is between the conducting surface 
of a radiator and the surrounding space, 
the more effective is the radiator. Accept- 
ing this premise leads one to believe the 
capacitor antenna might be an effective 
radiator. On the other hand, recalling the 
action of strip-type wave guides would 
suggest that little energy would extend 
(be radiated) beyond the dimensions of 
the (larger) lower plate unless there was 
great distance between the two plates. 
Reception experiments indicate that sep- 
aration of plates has a major bearing on 
strength of received signals, and it is rea- 
sonable to believe that the reciprocal re- 
lationship would hold for the transmitting 
mode. 

Although the Bureau of Standards re- 
port gave numerical values to matters 
such as resistance (ohmic plus loss) and 
capacitance, it did not touch on the mat- 
ter of feed-point impedance. This, of 
course, would be of prime interest to the 

modern radio amateur. It remains for 
some ambitious amateur, one equipped 
with the time, the space, and the required 
apparatus, to investigate and to explore 
not only feed-point impedance but use 
capabilities. Who knows? Possibly here 
may be a limited-space antenna worthy 
of wide acceptance! cat 

Say You Saw ItinCQ 



BOOKS 
‘““A STATION IS ONLY AS EFFECTIVE 

AS ITS ANTENNA SYSTEM’ 

 fecnae Rise ag erat ant 

Ki) ulated by che Amorican Raut Bisley Lcwuun 

THE ARRL ANTENNA BOOK The best and most up-to- 

date antenna information around. The just revised 14th 
Edition contains in its 328 pages propagation, transmis- 

sion line and antenna fundamentals. You can update 
your present antenna system with practical construction 
details of antennas for all amateur bands - 160 meters 
through microwaves. There are also antennas described 

for mobile and restricted space use. Tells how to use the 
Smith chart for making antenna calculations and covers 
test equipment for antenna and transmission line 

measurements. Over 600,000 copies of previous editions 

sold. Paperbound. Copyright 1982. $8.00 in the U.S., 

$8.50 elsewhere. 

Enclosed in U.S. funds drawn ona U.S. bank or an international money order is $ 
marked below: 

( ) ARRL Antenna Book 
$8 U.S. $8.50 elsewhere 

ADDRESS 

CITY, STATE OR PROVINCE, ZIP OR POSTAL CODE 

Charge to my O Master Charge O Visa 

Account number expires 

) HF Antennas 
$12.00 

The best” 
of recent OST 

4 nf antes articles 

“(and thep¢f presentations 

HF ANTENNAS FOR ALL LOCATIONS by La. Moxon, G6xN. 
An RSGB publication. Contains 264 pages of practical antenna information. 
This book is concerned primarily with small wire arrays, although 
construction information is also given on a small number of aluminum 
antennas. Chapters include: Taking a New Look at hf Antennas; Waves and 
Fields; Gains and Losses; Feeding the Antenna; Close-spaced beams; 
Arrays, Long Wires, and Ground Reflections; Multiband Antennas, 
Bandwidth; ‘Antenna Design for Reception; The Antenna and_ Its 
Environment; Single-element Antennas; Hortizontal_ Beams; Verticle 
Beams; Large Arrays; Invisible Antennas; Mobile and Portable Antennas; 
What Kind of Antenna: Making the Antenna Work; Antenna Construction 
and Erection. Copyright 1982, Ist Edition, Hardbound $12.00. 

ANTENNA ANTHOLOGY the best OST hf antenna articles and 
theory presentations. Verticals: 2 and 4 band verticals for the novice, 
Cheapie GP, High Performance system for 20, 40 and 80, other loaded 
systems. Yagis: Short antennas, and The Log-Yag Array. Quads: Wire 
quads for 80 and 40, 2-Element Quad for the Novice, Miscellaneous 
Antennas: Loops, Delta-loops, Antennas for travel trailers and campers, 
plus matching devices and antenna test accessories. Copyright 1978, 148 
pages. $4.00 U.S., $4.50 elsewhere. 

for the books 

) Antenna Anthology 

$4 U.S. $4.50 elsewhere 

A.R.R.L 
225 Main Street 

Newington, CT 06111 

Bank number (MC) 
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all mode HF transceiver 

Top-of-the-line rig at a great price! The FT-102 covers 160-10 meters, including 
the WARC bands in SSB or CW modes. Also capable of AM/FM operation with op- 
tional AM/FM module. Its commercial quality transmitter uses three 6146B tubes 
for an exceptionally clear signal and the extra-sensitive receiver boasts an extreme- 
ly wide dynamic range. Other features include variable IF shift/width tuning, ad- 
justable noise blanker level, audio tailoring and built-in speech processor. RF output 
on SSB/CW: 240W DC. Built-in power supply: 110/117/200/230V AC @ 50/60 _List Price 1149.00 Item No. YAEFT102 
Hz. Add 9.00 shipping & handling 

Complete 10 foot S$ © 
satellite TV system 1 5 5 
List Price $4015 Item No. SAT4472 
Shipped Motor Freight Collect 

What the system does: 
Provides your home receiver with up to 60 channels of 
satellite TV. Movies, news, sports and much more! 
What the system includes: 
1. Model 43 dish antenna. Constructed of reflective 
metal bonded with fiberglass. Comes in 4 sections. 
2. Polar mount complete with azimuth and elevation ad- 
justments for precise sateliite-to-satellite tracking. 
3. LNA mount with rotor and remote console for polarity 
adjustment. Extension tubes not included. 
4. KLM SS-22 receiver and downconverter. 
Downconverter mounts near the LNA. Receiver 
features LED signal strength indicator, scan and video 
invert. RF modulator, extra. 
5. Amplica ACD-305305 low noise amplifier. Rated at 
120° K, uncooled. Uses GaAs FET transistors for max- 
imum performance. Weatherproof, cast aluminum houSs- gegen eaeMEneEE esse oe ing. <n : 

6. Scalor feed horn. Provides 0.5 dB gain improvement 
over conventional types. Virtually eliminates system 
noise. 
Note: Interconnecting cables between components not 
included. Your VCR’s RF modulator can be used with 
this system. Otherwise an RF modulator will be needed 
(approx. cost, $59). E Teeny 

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY 
CIRCLE 143 ON READER SERVICE CARD 



E. HITACHI VM-900 © 

A. KENWOOD cc. KANTRONICS 
TS-430S The Interface 

‘or use with the 
KantronicsjInterface 

D. KANTRONICS Hamsoft F. COMMODORE 

B. COMMODORE VIC-20 tg) §=6VIC-1525 

G. COMMODORE VIC-1530 “a 
thi H. FOURNIER COM42-W | f 

Long’s has everything you need 
to set up or complete your 
personal computer system! 
A. KENWOOD TS-430S all mode HF transceiver Covers 160-10 meters plus general coverage receive. I.N. KENTS430S. 
LISUBSOTO Sire Nc ta ne tp P ME SET its gies visa vied RERMER RO oo ots REE tee eicica ng nt rsetes sible iene Won aie es 809.95 
B. COMMODORE VIC-20 personal computer Full-size typewriter keyboard, built-in BASIC, 5K memory. I.N. CONES: 
LEISHO ODO Se eect soe. cox atm net se ee R PN eet asaya vaigs evens, s duive aydhd. stupa RMD abtaat Paces obo sevs ate Be eSterins Gro at Sta Here Mo anspa ceed 5.00 
C. KANTRONICS The Interface Transceiver-to-computer modem/terminal for RTTY, ASCII and CW. I.N. KANINTTERPACE. 
LEIS TEIB 9505 px. sea cis eee Se ee eg «Panta RT MPO dene uc EROS GG Ady aunuasaie aah ca mace hate sha nee 70.95 
D. KANTRONICS Hamsoft package Hardware/software package for use with The Interface, computer and ices 
TE:NEKANVIGQOF icin, Sees cesta ee ce Seas oe ite, HSC ERESEPe ea are cabe eed a cle aia OEE fun facade Hie. des, suacece ae ethacelnuet® o cua eed 49.95 
E. HITACHI VM-900 9’’ black and white video monitor High resolution picture. High/75 ohm impedance. |I.N. HATVM900. 
BistsiS5:OOr ss iets. can trae See eo ena SNe EEE EERO os ow sae bw cations Shade cen tied s deamon. Ho mame 129.95 
F. COMMODORE VIC-1525 graphic printer Makes paper copies of programs from your Commodore 64/VIC-20. 
ENZCOMVICH5S 25 sbisti899) OO isin nsshi aie. ree pet OTA EEG) Gs oles oko: wb aro c aun iein sw adel bet ad Gale ou stent ae Witee pe 355.50 
G. COMMODORE VIC-1530 program recorder Stores programs from Commodore 64/VIC-20 on standard cassettes. 
INS COMVICTSS Ox List:752 0 Os Fees is ae ae eect cae ects RMT GCN bd algae be be eee wide aie anebelelcleteles cobh oe 67.50 
H. FOURNIER COM42-W deluxe computer console desk Monitor shelf plus storage. Six caster rollers for easy mobility. Dimen- 
sions 42”x 21x 27”. LN. FCFCOM42W. List 89.00 ........0 6.6 c cece cece eee e nee e nee n eden ett e teen eens 59.00 

VISA 

MAIL ORDERS: P.O.BOX 11347 B’HAM AL 35202 © ADDRESS: 3131 4TH AVE SO. B’HAM AL 35233 
CIRCLE 144 ON READER SERVICE CARD 



Your Ham DOLLAR GOES 

FURTHER AT... 

For more than 40 years we 
have been serving the amateur 

carry on this proud tradition with even MORE new 

product lines plus the same “‘fair’’ treatment you've ‘America’s Most Reliable Amateur Radio Dealer’’ 

come to rely on. Our reconditioned equipment is of the 
finest quality with 30, 60 and even 90-day parts and E L L T RA D = 
labor warranties on selected pieces. n 
And, ber... 

iti 
nd, remember New & Reconditioned 

AEA BUTTERNUT MFI : 
AMECO cuBIC MIRAGE Call or Write Us Today For a Quote! 
ARRL CUSHCRAFT NYE rere 
ASTRON DENTON PALOMAR You'll Find Us to be Courteous, Knowledgeable 
ANTENNA DIAWA RADIO 

SPECIALISTS DRAKE CALLBOOK and Honest 
Baw HUSTLER ROHN 
BENCHER ICOM TELEX-HYGAIN 
BENJAMIN JANEL TEN-TEC ats Phone ae 

Be Ne Me 605-886-7314 
P.O. Box 73 

208 East Kemp 

CIRCLE 36 ON READER SERVICE CARD Watertown, SD 57201 

BENEFITS FOR YOU: 

USE THIS COUPON OR A FACSIMILE AND MAIL TODAY. 

MEMBERSHIP APPLICATION 

INS re ee oN Ca |e 

Street 

City 2S Prov: / State ee PC/Zip 
$25 in U.S./$30 in Canada/$33 elsewhere (U.S. funds) 
Licensed amateurs, age 17 or under or age 65 or over, upon submitting proof of age, may request the 
special dues rate of $20 in the U.S. ($25 in Canada, $28 elsewhere, in U.S. funds) 

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

VISA or Chargex No.___sSsSsS—SFSFSCSFSFSFSFS Expires 

Master Card No._____ sd Bank No.________ Expires. 
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MFJRTTY / ASCII / CW 
COMPUTER INTERFACE 
Lets you send and receive computerized RTTY/ASCII/CW. Copies all 
shifts and all speeds. Copies on both mark and space. Sharp 8 Pole active 
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple, 
TRS-80C, Atari, TI-99, Commodore 64 or most other personal computers. 
Uses Kantronics software and most other RTTY/CW software. 

son 

© Copies on both mark and space tones. 

e Plugs between rig and VIC-20, Apple, 

TRS-80C, Atari, TI-99, Commodore 

64 and most other personal computers. 

e Uses Kantronics software and most 

other RTTY/CW software. 

This new MFJ-1224 RTTY/ASCII/CW Computer 
Interface lets you use your personal computer as a 
computerized full featured RTTY/ASCII/CW station 
for sending and receiving. 

It plugs between your rig and your VIC-20. Apple, 
TRS-80C, Atari, TI-99, Commodore 64, and most 
other personal computers. 

It uses the Kantronics software which features split 
screen display, 1024 character type ahead buffer, 10 
message ports (255 characters each), status display, 
CW-ID from keyboard, Centronic type printer 
compatibility, CW send/receive 5-99 WPM, RTTY 
send/receive 60, 67, 75, 100 WPM, ASCII send/ 
receive 110, 300 baud plus more. 

You can also use most other RTTY/CW software 
with nearly any personal computer. 
A 2 LED tuning indicator system makes tuning 

fast, easy and positive. You can distinguish between 
RTTY/CW without even hearing it. 

Once tuned in, the interface allows you to copy any 

shift (170, 425, 850 Hz and all shifts between and be- 
yond) and any speed (5 to 100 WPM on RITY/CW 
and up to 300 baud on ASCII). 

Coples on both mark and space, not mark only or 
space only. If either the mark or space is lost the 
MFJ-1224 maintains copy on the remaining tone. 

This greatly improves copy under adverse conditions. 

Asharp 8 pole active filter for 170 Hz shift and CW 

allows good copy under crowded, fading and weak 

signal conditions. Uses FET input op-amps. 

An automatic noise limiter helps suppress static 

crashes for better copy. 
A Normal/Reverse switch eliminates retuning 

while stepping thru various RTTY speeds and shifts. 

The demodulator will even maintain copy on a 
slightly drifting signal. 
A +250 VDC loop outputs available to drive your 

RTTY machine. Has convenient speaker output jack. 
Phase continuous AFSK transmitter tones are 

generated by a clean, stable Exar 2206 function gen- 
erator. Standard space tones of 2125 Hz and mark 
tones of 2295 and 2975 Hz are generated. A set of 
microphone lines is provided for AFSK out, AFSK 
ground, PTT out and PTT ground. 

FSK keying is provided for transceivers with FSK. 
High veltage grid block and direct outputs are 

provided for CW keying of your transmitter. A CW 
transmit LED provides visual indication of CW trans- 
mission. There is also an external hand key or 
electronic keyer input jack. 

In addition to the Kantronics compatible socket, an 
exclusive general purpose socket allows interfacing to 
nearly any personal computer with most appropriate 
software. The following TTL compatible lines are 
available: RTTY demod out, CW demod out, CW-ID 
input, +5 VDC, ground. All signal lines are buffered 
and can be inverted using an internal DIP switch. 

For example, you can use Galfo software with 
Apple computers, or RAK software with VIC-20’s. 
Some computers with some software may require 
some external components. 
DC voltages are IC regulated to provide stable 

MFI RTTY CW 

_ COMPUTER INTERFACE 

6 
MODEL MFJ-1224 _ 

$999 
MFJ-1224 

AFSK tones and RTTY/ASCII/CW reception. 
Aluminum cabinet. Brushed aluminum front panel. 

8x1 4x6 inches. Uses 12-15 VDC or 110 VAC with op- 
tional adapter, MFJ-1312, $9.95. 

RTTY/ASCII/CW Receive Only 

SWL Computer Interface 

$ 6S 95 

MFJ-1225 
Use your personal computer to receive commercial, 

military and amateur RTTY/ASCII/CW traffic. 
The MFJ-1225 automatically copies all shifts (850, 

425, 170 Hz shift and all others) and all speeds. 
It plugs between your receiver and VIC-20, Apple, 

TRS-80C, Atari, Tl-99, Commodore 64 and most other 
personal computers. 

It uses Kantronics software which features CW re- 
ceive 5-99 WPM, RTTY receive 60,67,75,100 WPM, 
and ASCII receive 110, 300 baud, plus more. 

An automatic noise limiter helps suppress static 
crashes for better copy, while a simple 2 LED tuning 
indicator system makes tuning fast, easy and positive. 

In addition to the Kantronics compatible socket, a 
general purpose socket provides RTTY out, RTTY in- 
verted out, CW out, CW inverted out, ground and 
+5VDC for interfacing to nearly any personal 
computer with most appropriate software. 

Audio in, speaker out jacks. 4%2x1 4x44 in. 12-15 
VDC or 110 VAC with adapter, MFJ-1312, $9.95. 

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT DELIGHTED, RETURN WITH- 
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING). 

TO ORDER OR FOR YOUR NEAREST 
DEALER, CALL TOLL-FREE 

800-647-1800. cai 
601-323-5869 in Mississippi and out- 
side continental U.S.A. Telex 53-4590. 

¢ One year unconditional guarantee ¢ Made in USA. 
e Add $4.00 each shipping/handling © Call or write 

for free catalog, over 100 products. 

MFJ ENTERPRISES, INC. 

Box 494, Mississippi State, MS 39762 

CIRCLE 126 ON READER SERVICE CARD 



ALL ITEMS ARE aff 
GUARANTEED OR SALES eS 
PRICE REFUNDED. se 
PRICES F.0.B. 
HOUSTON 

, PRICES SUBJECT TO Houston COM-VENTION ’83 

CHANGE WITHOUT The 1983 ARRL 

ens suBvecT 70 Electronics Supply wrat Oct. 7-9, 1983 
PRIOR SALE. Astro Village Hotel 

COMPUTERS + RADIO KDK 2030 25W 2M FM pee cau aaa IF IT’S 
Super reliable! ....... $259.00 @ request. A i 
BOOKS, BOOKS, BOOKS - purchased will be installed NO CES TEL = RTTY/MORSE 2 : and tested without charge. CALL ME!! Bash, Radio Pub., TAB, 

Callbooks, Gilfer, RTTY, SAMS, 
Rider, ARRL, AMECO - Our 
shelves are full! 

AEA CP1, Kantronics Interface, 
VIC 20 Hamsoftand computer with 
cables to fit your VIC 20 radio 
$325.00 

#2 Above package with HAMTEXT 

$375.00 

#3 MFJ 1224, Kantronics Hamsoft, 
VIC 20 and the cables for your 
radio. $225.00 

RG8x Silver............ 14/ft. 
KANTRONICS Software.10% off f == 

ee oMeRsoheter st eestene voiisr . Big LCD Clock 

JERSEY SPECIALTY GMT/l.ocal twin display, sect vane At 
large, -to-read di 6" hi pia eee ere a Batteries included. $29.95 + $1.50 shipping, 

ICOM 25H 
UJ 10.5) 

YAESU FT77............539.00 ac} 
GMT FV101DM (limited)...... 150.00 LOCAL 

SP101 (limited) .......... 

SHERWOOD...... 10% off list - : 
ANTECO5/8 2M | gamma MATEUR RADIO 
Mag Mnt Ant-Complete . . 25.00 

SOLAR POWER 
Corp. Modules ........... Call 

MFJ 496 Keyboard ...... 269.00 
HAL CT2200............ 

Cee Lees New HAL MPT 3100 ASR 
See you at the 

ARRL Delta Division Con. 

at the Civic Center 
August 13 & 14 

DON’S CORNER: We will do warranty work, no 
matter where it was bought. That might not be 
real bright, but it’s friendly,and where would we 
be without friends. Speaking of which ... Do 
you get any calls or remarks about TVI/RFI? 
We have several good books on the subject 
from ARRL, Orr. First, DON’T PANIC!! 

Ground systems are the most frequent 
culprit. Be sure you're not running parallel to 
the tx line. No? Check for inductance coupling 
with fences, rain gutters, etc. Go step by step. 

Need help? Call our regular number for advice. 
YOU ARE NOT UNIQUE, and we might help. 

BENCHER Single lever 

TOKYO HYPOWER 
HL160V 3-10 
in/160-180 out......... 299.00 
HC2000 Tuner ......... 299.00 
FOXTANGO Filters 10% off. Call 
KANTRONICS Interface . . 139.95 
PRO-AM Mobile 
whips 75M to 10M .. 20.00 ea. 

SIGNAL ONE One 
Mil Spec (good trades) 4995.00 

The MPT3100 software may be added to any 
DS3100 ASR with MSO3100 hardware package. 
There are three new operating modes: 

STORE: Up to 32,000 characters. All rec’d text is 
HAL MPT3100/ stored. Each message has seq. number ID. Time- Message unit ........ 2449.00 : Date data automatically. 

tee eee e eee e ees D : : EDIT: Edit any or all in storage. ID's altered to 
ariccltheae voted ate at ~ fit tx sequence. Custom code insertion (i.e. ID). 

ETO Alpha 77DX...... : : Subdivide files. 
USXGEXPOMt ashes tio tie Call RELAY: All changes and edits can be stored. TX 
WELZ Meters .......... 10% off can have quick-break feature for direct ASR TX. 

DRAKE TR7A/RV75 ... 1700.00 Non-destructive. 
ICOM IC 751 and IC271.... Call PLUS A LOT MORE... Call us! List $485.00 Madison $435.00 

We stock what we advertise, and much more. 1508 McKINNEY *CALL FOR QUOTES TOLL FREE - ORDERS ONLY 
HOUSTON, TEXAS 77010 713-658-0268 4-800-231-3057 
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RwOvice 
a monthly feature by 

BILL WELSH, W6DDB 

“HOW TO” FOR THE NEWCOMER TO AMATEUR RADIO 

Military Radio Frequency Transmission Lines 

The transmission line between the sta- 
tion equipment and antenna is very im- 
portant. This feedline carries the trans- 
mitter’s radio frequency (r.f.) output to 
the antenna; it also brings signals from 
the antenna to the receiver portion of the 
station. Attenuation (loss) in the feedline 
causes a reduction in the signal transmit- 
ted from the antenna. Of more impor- 
tance, feedline loss can make it difficult 
(or impossible) to have a contact with a 
very weak station. Use good feedline to 
have optimum results. Using a high-loss 
feedline at one’s station is like running 
your car on kerosene and mothballs. 

The list accompanying this column 
provides basic technical information on 
all existing transmission lines identified 
by RG/U and the newer M17 designa- 
tions. Most of these cables are coaxial, 
but there are other types such as triaxial 
and waveguide. Most of the information 
in this list is extracted from Military Speci- 
fication MIL-C-17E (dated 12 July 1974), 
updated through Amendment 3 of 12 
February 1982, General Specification for 
Flexible and Semirigid Radio Frequency 
Cables. The explanations in the following 
paragraphs can help you select proper 
transmission lines for your applications. 

Transmission-line cables are presently 
being manufactured with 13 types of out- 
er protective jackets, although 3 types 
are no longer used in new cable designs. 
They are also made using 24 types of di- 
electrics, with 6 types no longer used in 
new cable designs. Type | and IIA jackets 
are most common to our applications. 

Type | low-temperature plasticized poly- 
vinylchloride (PVC) jackets are used on 
cables of older design. Some Type | jack- 
ets are vinyl-acetate copolymer. Type | 
jackets have a plastisizer (extender) in- 
corporated during their manufacture to 
improve cable flexibility. Cable flexibility 
is satisfactorily maintained by this meth- 
od, but the extender migrates through the 
shield braid and attacks the insulation 
surrounding the center conductor. The 
insulation deteriorates and the radio fre- 
quency losses increase. The lifespan of 
this kind of coax, before losses become 
high, is only about two years from the 
date of manufacture, and old coax of this 
type is no bargain at any price. 

Type IIA non-contaminating medium / 
low-temperature plasticized synthetic 
resin protective (black) jackets are used 

2814 Empire Ave., Burbank, CA 91504 

The 1982-83 Radio Club members. Four 
of the six are Novices in this new club and 
are working on their General tickets. 

Sponsor L.K. Woods is at right. 

This shows a typical noontime scene in 
the classroom. While these students lis- 
ten in to a.c.w. contact, others are prac- 

ticing code using tape recorders. 

These are the four Novice license hold- 
ers in the club: Gerry Fink, KA7NQx; 
Tracey Mader, KA7NQW; Joe Kalus, 
KA7NRG; and Scott Madsen, KA7NRH. 
Tracey at age 17 is the youngest YL ever 

to be licensed in Wyoming! 

Here are Gerry Fink, KA7NQX; Tracey Mader, KA7NQW; Joe Kalus, KA7NRG; and 
Scott Madsen, KA7NRH. All four are in the 11 to 13 year age bracket, and they are 
members of the Clear Creek Middle Schoo! Amateur Radio Club in Buffalo, Wyoming. 
Larry Woods, KC7HL, provides a hands-on introduction to amateur radio for his sixth 
and seventh grade students. The classroom station includes a Kenwood TS-530S 
transceiver with an automatic keyer; their antenna is a 5-band vertical. They hope to 
expand their station to include SSTV (Slow-Scan TV) and RTTY (radioteletype) next 
year. The students paid for all station equipment and accessories by conducting fund 
raisers. They have contacted 65 countries and most states. They operate before and 
after school, plus lunch times. Several new Novices are in process in this club, and the 
four current Novices are hoping to upgrade to General soon. FCC examinations are 
just conducted two times per year in their area, and the test site is not in Wyoming. It 
appears that Larry is doing an excellent job of using amateur radio to increase learning 
interest on the part of his students; at the same time, he is making it easier for other 

amateurs to contact Wyoming. 

on newer cables such as RG-213/U (RG- 
8/U replacement). This jacketing has a 
long service life, is abrasion resistant, 

and is not damaged by sunlight. These 
Type IIA jackets do not contain an extend- 
er which would contaminate the insula- 
tion surrounding the center conductor. 
Cables with Type IIA jackets can be 
buried for underground use. These ca- 
bles have a minimum service life of about 
20 years, and they usually cost no more 
than those with Type | jacketing. Type II 
jackets were also made from a non-con- 
taminating synthetic resin. Type II jack- 

ets are similar to Type IIA jackets but they 
are gray, not black. 

RG-8/U has not been manufactured to 
military specifications since November 
of 1969, and individual cable manufactur- 
ers now produce their own versions of 
RG-8/U, which are sometimes not a good 
value. The braided shield on cheapened 
cables is usually reduced to the point 
where any bend in the cable causes an 
undesirable gap to open in the sparse 
shielding. Inadequate shielding results in 
unacceptable r.f. leakage, even at rela- 
tively low frequencies and power levels. 
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This leakage is worse when one of these 
cables is used at higher frequencies and 
power levels. It is not advisable to use ca- 
bles which are not manufactured to cur- 
rent military specifications, unless you 
specifically know that they meet your re- 
quirements. These commercial equiva- 
lent cables are sometimes less efficient, 
but they are just as expensive as their su- 
perior counterparts. It has recently be- 
come common to see cheap coax with 
aluminum shielding in lieu of the usual 
copper braid. This aluminum shielding is 
usually found on cables sold with connec- 
tors already attached. There is no satis- 
factory way to solder to aluminum, and 
users of this kind of cable are forced to 
use crimp-type connectors when these 
cables are cut. 

Manufacturers’ specifications would 
seem to indicate that coax with foamed 
insulation is better than coax with the us- 
ual solid insulation. Foamed coax has a 
higher velocity of propagation and less 
loss when comparing specifications. 
However, these foamed coaxial cables 
may not be as good as they appear to be 
at first glance. Many of these foam insula- 
tions are not gas impregnated and mois- 
ture accumulates in the air bubbles. This 
moisture accumulation changes the ve- 
locity of propagation, alters the charac- 
teristic impedance, and increases r.f. at- 

tenuation in foamed cables. There is an- 
other practical disadvantage to foamed 
cables: they are physically more suscep- 
tiple to damage at bend points. When us- 
ing a cable with foam insulation, one 

must exercise extreme care to avoid me- 
chanical bending stress. 

In summary, use coaxial cables which 

are manufactured to current military 

specifications and which have Type II or 
Type IIA jackets. Do not use coax with 
(non-gas) foamed insulation and Type | 
jackets. The better coaxial cables usually 
cost no more than their less useful coun- 
terparts. It is often easier to use RG- 
58C/U in lieu of RG-213/U for the various 
short interconnections required in the 
station. RG-58C/U is smaller, cheaper, 
and more flexible than RG-213/U. How- 
ever, RG-58C/U has about twice as much 
loss as RG-213/U, so it should not be used 
for long transmission lines, such as be- 

tween the station and an outside antenna. 
The better known ‘‘RG’’ cable designa- 

tions are listed first in this list followed by 
the newer ‘‘M17”’ cables. The part num- 
ber of every ‘‘RG’’ cable has been chang- 
ed to an ‘‘M17’’ number, and most have 

been superseded by a new “‘M17”’ num- 
ber following the initial change. The first 
change resulted in a coaxial cable such 
as RG-213/U being re-identified as M17/ 
74-RG213. The second change resulted 
in M17/74-RG213 being superseded by 
M17/163-00001, and this latter number is 
the new correct identification of this ca- 
ble. However, it is realized that the older 

numbers will be seen and used for sever- 
al years. In this example (M17/163-00001), 
M17 refers to the basic specification (MIL- 
C-17), /163 is the sheet number in that 
specification (163), and the 00001 is the 
number of the cable in that group (issued 
in sequence). 

If you need additional information, you 
can request it from coaxial cable manu- 
facturers such as: 

Amphenol Cable Division 
2122-T South York Road 
Oak Brook, IL 60521 

fatty) RADIOTELETYPE FREQUENCY LISTS 
NS ee 

aa 

000 WORLDWIDE
 RADIO : 

S re STATIONS
 by eCOuEN 

R press, air, military. gover
ns nee 

SN jomatic, all utilities with 
co iced 

plus other information 3 to 

$12 POSTPAID 

: UNIVERSAL ELECTRONICS 
1280 AIDA DR. * REYNOLDSBURG. OH 43068 

CIRCLE 149 ON READER SERVICE CARD 

BERBER eeE SERRE RRR ERR eee 
™ = APPLEI[™ §& 

a vic 20™ a 
| BAUDOT - ASCII - MORSE g 

g TU Il. Complete Ea puier interface. Sends and receives RTTY and $124.95 w 

a CW. Assembled and tested (less cables) Pl 

8 VIC 20 adapter cable $9.95 B 

| VIC 20 RTTY/CW cassette (requires 8K memory expansion) $29.95 B 

HB APPLE “Ham Radio Communications Package” by C.H. Galfo $29.95 

Hi APPLE “Super-Ratt’” with Radio Bulletin Board System, Verified $59.95 
@ File Transfer, Selcall, etc. & 
Write for kit information and prices. & 
|| Add 5% for shipping. Washington residents add sales tax. VISA/MC include expiration date. B 

mw HRAELECTRONICS, Dept. C, P.O. Box 571, Hoodsport, WA 98548 BH 

BERR ERE BRRER REE ERR RRR RE ERE eee 

a “Bare Power Supply Boards” ge 

(FOR ALL TO-220 3 TERMINAL REGULATORS) 

“Four Styles In Stock” All Boards 2"x3" - G10 
e 7800 Positive Fixed Silk Screened - Soldermasked 
e 7900 Negative Fixed Make Projects A Snap! 
@ 317T Positive Adjustable Includes: Detailed Instructions 
© 337T Negative Adjustable Parts Lists-Schematics-Design Tips 

$2.50 ea. - 4 for $9.00 add:$1.00 postage & handling 

MIDWEST TECHNICAL 
P.0. BOX 272, AURORA, IL 60507 

CIRCLE 19 ON READER SERVICE CARD 
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Belden Corporation, Electronic Div. 
2000 South Batavia Avenue 
Geneva, IL 60134 

Cablewave Systems, Inc. 
60 Dodge Avenue 
North Haven, CT 06473 

Champlain Cable Corporation 
West Canal Street 
Winooski, VT 05404 

Columbia Electronic Cables 
New Bedford, MA 02744 

Dearborn Wire and Cable Company 
9299 Evenhouse Avenue 
Rosemont, IL 60018 

Essex, Telecommunications Products Div. 
1601 Wall, Department 2-R 
Fort Wayne, IN 46804 

ITT Suprenant 
172 Sterling Street 
Clinton, MA 01510 

National Wire and Cable Corporation 
136 San Fernando Road 
Los Angeles, CA 90031 

Phalo Corporation 
530 Boston Turnpike 
Shrewsbury, MA 01545 

Pirelli Cable Corporation 
2 Tower Drive 
Wallingford, CT 06492 

Plastoid Corporation 
Gingerbread Castle Road 
Hamburg, NJ 07419 

Precision Tube Company, Inc. 
Wissahickon and Church 
North Wales, PA 19454 

Standard Wire and Cable Company 
2345 Alaska Avenue 
El Segundo, CA 90245 

Teledyne Thermatics 
P.O. Drawer 505 
Elm City, NC 27822 

Tensolite Division, Carlisle Corporation 
Old Post Road, Route 9A 
Buchanan, NY 10511 

Thermax Wire Corporation 

32-02 Linden Place 
Flushing, NY 11354 

Thermofil, Limited 
Industrial Zone 
Maalot, Israel 

Times Fiber Communications, Inc. 
358 Hall Avenue, P.O. Box 384 
Wallingford, CT 06492 

Uniform Tubes, Incorporated 
200 West 7th Avenue 
Collegeville, PA 19426 

The purpose of each column of the ca- 
ble list is as follows: 

An asterisk (*) preceding a cable des- 
ignation (RG/U) indicates that the cable is 
known to have the preferred Type II or 
Type IIA outer protective jacket. 

The RG/U column shows just the basic 
transmission-line numbers in sequence. 
As an example, RG-58C/U is listed as 
58C. R, G, and U represent Radio Fre- 
quency Transmission Line (R), Govern- 
ment Designation (G), and Universal Ap- 
plication (U). 

The Ohms column lists the characteris- 
tic impedance (if applicable) shown in the 
associated military specification. Cable 
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. [aan | | [ manufacturers often show a different aG/a Satter capt valent ae me a e Hie 7 ee 
value and this is okay as long as their stat- |", Brees 2 as pues 

A wae +e = = — i 
ed impedance falls within the specified 2 Wavequiie 

s 3 = = Waveguide allowable tolerance. As an example, RG : ee 3 = ee ee ee ed 
213/U is listed as 50 ohms with a toler- 5 525 2 — 083 1500 65 200 Superseded by 5A 

are of 2 ohms, consequently, él EME *5A 50 Z _ _ 0.83 1500 6.5 200 Superseded by 5B 
facturer can list their RG-213/U as being | +58 50 2 29.5 659 0.83 1500 65 200 Superseded by M17/73-RG212 

ents ; ‘ <6 15) 3 _ _— 0.83 1500 6.5 200 Superseded by 6A 
any characteristic impedance between *6A TAS) 3 20.0 .659 0.83 1500 6.5 200 Superseded by 6B 
48 and 52 ohms. 6B 75 3 = — 083 1500 65 200 Superseded by M17/2-RGO06 

The Tol. column lists the characteristic | , a 8 ae 2 Spay eee ae Mane es 
impedance tolerance allowed, whenever a S 2 eu 659 0.65 3500 Bo a0 Superseded by ey 

it is known. Unless otherwise stated, | «¢ 24 5 oH pide ee ee ae Sea es 
each tolerance can be assumed to be *OA 51 2 29.5 .659 0.66 2700 6.1 300 Superseded by 9B 

plus or minus. *9B 50 2 30.0 .659 0.66 2700 6.1 300 Superseded by 214 
j j 2. *10 52 2 = _ 0.66 3500 6.0 300 Superseded by 10A The Cap./ft. column lists the typical ea “104 52 2 29.5 659 0.66 3500 6.0 300 Superseded by 215 

pacitance between the inner conductor 4 75 3 20.5 659 0.66 2500 5.2 250 Superseded by 11A 
and the outer shield. *11A 75: 3 20.5 659 0.66 2500 5.2 250 Superseded by M17/6-RGO11 

The Velocity Factor column gives the re- | «12 75 3 _ — 066 2500 52 250 Superseded by 12A 
lationship between a full wavelength in | “134 a : Be peers. ee 6 eee Beer ee sees Sy pees 
free space and a full wavelength of coax- | *13a a eee Se La eee einai by 216 
ial cable. For example, in free space a full | “4 = =e CS SR ease een 
wavelength at 7.15 MHz is 137.66 feet. A a a ae 29.5 659 an pn 4.3 480 Suisiveded Sy alee 

= — H = _— ig full wavelength of RG-8/U would be 137.66 | 46 52 BaeeGHes 
j j u Salk 52 2 = _ 0.24 14000 2.8 1100 Superseded by 17A 
times the velocity factor (.659), or 90 72 =A 7h 52 2 29.5 = 0.24 14000 28 1100 Superseded by 17B 
feet. This information is useful in certain 

fester ie desseememee, 8 | SF = = Gh Se HHS Spee 
The 10 MHz column lists the typical at- | «18 52 2 29.5 659 0.24 14000 28 1100 Superseded by 219 

j j j r *19 52 2 _ _ 0.17 25000 2.3 1500 Superseded by 19A 

tenuation (in decibels) at 10 megahe 2 *19A 52 2 29.5 .659 0.17 25000 2.3 1500 Superseded by 220 
per every 100 feet of transmission line. 

A i a *20 52 2 _ —_ 0.17 25000 2.3 1500 Superseded by 20A 
The number to the right IS the power *20A 52 2 29.5 .659 0.17 25000 2.3 1500 Superseded by 221 

handling capability (in watts) at 10 MHz. | +21 53 2 — ne 340 33.0 ee soe by 21A 
; ° *21A $3 2 — _— 4.4 340 Hl O Superseded by 222 Cable manufacturers may rate their ca- oe 5 5 = 120 1700 9.5 150 Superseded by 22A 

bles at better values than the specifica- 

tion requires eS SOA Se Rae ete merase k ree. 0 *22B = _ Ue if uperseded by | 

The 400 MHz column lists the typical at- | 23 125 5 = — 0.40 — 52  — Superseded by 23A 
. . . ie *23A 125 5 = —_ 0.40 — 5.2 — Superseded by M17/16-RG023 tenuation (in decibels) at 400 megahertz O4 125 5 a S00 TS 555 — Superseded by 244 

eA BYOB) 100 feet of transmission line. *24A 125 & = _ 0.40 _ 5.2 — Superseded by M17/16-RG024 
The number to the right is the rated mini- 25 48 4 : : Superseded by 25A 

2 j ili 25A 48 4 _ _ _ — _— _ ulse Cable eCUG Reta ee eee. ater Some f rmore: uise Cable 

their cables at lower loss levels and high- 39 4g : a = = we ee 

er power-handling capabilities than the 27h 48 4 = = HV Pulse Cabie 
are . . 28 48 4 _ — Superseded by 28A specification requires. Remember that Bey ae ; Siiperseded by 286 

power is approximately doubled or halv- | 288 48 4 Pulse Cable 

ed by each 3 dB change; this means that | 5, 535 2 = — 135 1150 88 160 Superseded by 58C 
a 100 foot length of cable with an attenu- Q = 3 — — it 2 ice ae 1 Sipe By ae 

. . 1 _ _ fF uperseded by 
ation of 6 dB at 400 MHz cannot be ex- | 3, 51 2 = — 066 3500 55 300 Superseded by 215 
pected to deliver more than 25 watts to | 33 51 2 = — 06 3590 — — — 

the load (antenna) when 100 watts of 400 | 3, 71 3 = — 032 7200 38 650 Superseded by 344 

Ml owe [esegrnled to te Mat Am Be B i Bo o@ 38 fo 3b Se opeueeae 
the transmitter. #35 71 3 = 0.24 13500 28 1500 Superseded by 35A 

The Comment column contains amplify- *35A 75) 3) —_ _— 0.24 13500 2.8 1500 Superseded by 35B 

ing information. /nactive inthe comment | +358 75 3 20.5 659 0.24 «13500 »=«2.8 «1500 Armored 164 
is j i 36 69 3 _ — Good to 1 GHz com means the cable is inactive for = sae = a oder a pial eee 

new aesign use. 38 5215 2 — _— 0.83 1500 _— — Superseded by 212 
39 125 3 _ _ 0.83 1500 Superseded by 6B/59B 

40 %2:5 3 _ _— 0.83 1500 — — Superseded by 6B 

Notes ae ae ae 
perseded by 222 

4 F 43 95 Superseded by 130 
Since the r.f. currents flowing through | 44-47 Stud-Supported 

coaxial cable flow along the outer SUI- | 4g 53 ry xe Waeouics 
face of the inner conductor (the GO line) fee hee te 
and the inner surface of the outer con- | %4 SS aa ee =e Cpe eed ed Dy 

i oax acts 54A 58 = — —_ 0.92 1580 7.0 200 Good to 1 GHz 
ductor (the RETURN line), each ie . 55 53'S) 25 2815 .659 135 800 alee 90 Superseded by 55A 

like a waveguide above some critical fre- | «sé, 50 2 29.5 659 1.35 800 11.7 90 Superseded by 55B 
quency *55B fais Hho) 25: 28.5 .659 1235 800 aller 90 Superseded by 223 

: p 56 48 Pulse Cable 
Regardless of which cable you select, 

i of 95 5 — = 0.65 3000 8.8 350 Superseded by 57A 
remember to avoid sharp bends and to *57A 95 5 _— — 0.65 3000 8.8 350 Superseded by 130 
minimize mechanical stress on your ca- 58 535  — 28.5 659 1.25 730 10.0 85 Superseded by 58A 

j is 58A 50 2 29.5 .659 1.40 650 14.0 75 Superseded by 58B 
bles. Sharp bends cain displace the an *58B S3!5 =— = _ 1.25 730 10.0 85 Superseded by 58C 
ter conductor closer to the shield, and ‘ s oe 

iatic j *58C 50 2 29.5 .659 1.40 650 14.0 a5 uperseded by M1 | 5: 

this lowers the characteristic impedance 59 73 3 21.0 .659 1.10 1200 9.0 135 Superseded by 59A 

of the cable. *59A 75 3 as — 110 1200 9.0 135 Superseded by 59B 
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PROUD OF YOUR CALL? 
WORRIED ABOUT THEFT? 
BUILDING A REPEATER? 
Identify your FM transceiver with 
automatic code on each trans- 
mission. 

SMALL: 1 3/4” X 2 1/4” X 5/16” 
Perfect means of RTTY code ID 

PRICE $49.95 Ppd. 
+$3.00 for Calif. address. 

Full feature repeater [Der with timer 
$79.50 Ppd. +$4.77 for Calif. address. 

WARRANTY 
Returnable for full refund within 
ten day trial period. One year for 
repair or replacement. 

Your call sign programmed at factory, 
please be sure to state call sign when 
ordering. 

Inquire about commercial models. 

AUTOCODE 
8116 Glider Avenue, Dept. A 

Los Angeles, CA 90045 
(213) 645-1892 

CIRCLE 58 ON READER SERVICE CARD 

DIRECT from ENGLAND 
2 Meter Converter R&EW 10/81 

Low noise 144-146 to 28-30 MHz 

MOSFET Converter $37.50 

2 Meter Pre-Amp. R&EW 4/82 
Gain 22 db, BW 6 MHz, NF > 1.5 db, 
ZIZ, 50 $6.50 

2 Meter GaAs Pre-Amp. (Mast Head 
Mount w R/T relay) R& EW 10/82 
Gain 17 db, BW 6 MHz, NF > 1.0 db 
ZZ, 500 $123.50 

UHF (70 CM) Converter R&EW 11/81 
Low noise 432-434 to 28-30 MHz 
MOSFET Converter $38.50 

UHF (70 CM) Pre-Amp. R& EW 3/82 
Gain 13 db, BW 20 MHz, NF > 2 db, 
Z/Z_ 50 $9.50 

23 CM Converter R& EW 3/82 
Low Noise 1240-1325 MHz to 2 or 10 
Meter Converter $43.50 

Air Band Receiver R& EW 9-10/82 
108-136 MHz, 720 Channel Synthesized 

VHF AM Receiver $162.50 

FET Dip Oscillator Rad Com 11/81 
1.6 - 215 MHz (includes tone dip 
feature) $52.50 

*US Distributor for RADIO & ELECTRONIC WORLD 

Catalog 50 cents 

RADION 
Box 411C, Greenville, NH 03048 

(603) 878-1033 
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103-107 
*108 
*108A 
109 
110 

Sait 
*ATTA 
112 
113 
114 

*114A 
15) 
115A 
116 
117 

117A 
118 
118A 
119 
120 

i2i 
*122 
123 
124 

*425 

126 
127 
128 
129 
130 

Cap./ft. Velocity 10 MHz 400 MHz 
Ohms Tol. (inpF) Factor dB OUWiatts dB Watts 

75 3 20.5 659 110 1200 90 135 
50 — — _ _ _ — _ 

500 _— — — — _ _ _ 
93 5 13.5 840 090 1300 80 125 
93 5 _ — 090 1300 80 125 
93 5 _ — 090 1300 80 100 
93 5 _ — 090 1300 80 100 

125 6 _ — 052 3000 55 340 
125 6 — — 052 3000 55 340 
125 6 10.0 840 0.52 3000 55 340 
48 4 
48 4 — _ _ _ _ _ 

950 50 _ — 21.20 - _ 
950 50 — — 21.20 _ _ — 

0.66 3500 60 300 
93 5 13.5 840 090 1300 80 125 
93 5 13.5 840 090 1300 80 125 
93 5 13.5 840 090 1300 80 135 

150 _— — — 050 2300 36 430 
25 _ _ — _ _ — _ 
52 2 — — 041 6000 4.3 48 
52 2 29.5 659 041 6000 4.3 48 

48 _ _ _ - — _ 
48 — _ _ _ — _ 
50 — _ — _ _ 
50 _ _ _ _ _ _— _ 

125 6 — — 052 3000 55 340 
125 6 — — 052 3000 55 340 
125 6 10.0 840 052 3000 55 340 

50 +4/-2 — — _ — 55 —_ 

50 +4/-2  — — _ — 55 — 
35 _ _ — _ — — — 
75 3 _ — 024 13500 28 — 
75 3 — — 0.25 13500 28 _ 
75 3 — — 0.24 13500 28 _ 

75 3 — 0.24 13500 28 — 
200 10 _ _ _ _ = — 
50 2 — — 060 15000 5.0 2500 
50 2 — — 060 15000 5.0 2500 
48 4 = = = an aes 

48 4 = = = =o a = 
50 = — — = — = = 

125 = — _ 
50 _ — — _ — _ = 

46 _ — — _ _ _ _ 
50 - —_ — _ _ _ — 
50 2 — — 060 15500 38 2500 
50 2 —_ — 055 18000 3.0 3500 

50 2 — — 066 2700 55 300 

35 — _ _ _ — 
75 — _ — 

140 _ — _ — _ —_ — 

78 7 _ — 2.30 340 16.0 50 
78 7 - — 2.30 340 16.0 50 

95 5 — — 1.20 1700 68 150 
95 5 = — 120 1700 68 150 

185 10 _ — 134 1150 67 160 

185 10 = — 134 1150 67 160 
50 2 — — 060 15000 5.6 2500 
50 2 — — 060 15000 5.2 2500 
50 2 — — 060 15000 5.0 2500 
50 2 — — 025 66000 2.3 10000 

50 2 — 0.25 66000 2.3 10000 
50 2 —_ — 0.25 66000 2.3 10000 
50 2 — — 0.25 66000 2.3 10000 
50 2 — 050 31000 38 4000 
50 2 — 050 31000 38 4000 

50 2 _ — 17 240 18.0 60 

73 — — = 
150 — _ — 050 2300 36 430 

50 2 —_ _ — = = = 

50 — _ _ — = = 

95 5 _ 0.65 3000 88 350 

Comment 

Superseded by M17/29-RGO59 
Pulse Cable 

Superseded by 62A 
Solid Conductor 
Extra Flexible 
Superseded by M17/30-RG062 

Superseded by 63A 
Superseded by 63B 
Superseded by M17/31-RG063 
Superseded by 64A 
Superseded by M17/33-RG064 

Video Delay 
Video Delay 
Waveguide 

Superseded by 71A 
Superseded by 71B 
Superseded by M17/90-RGO71 

Superseded by 74A 
Superseded by 224 
Waveguide 

Stud-Supported 
Superseded by 77A 
Pulse Cable 
Superseded by 78A 
Pulse Cable 

Superseded by 79A 
Superseded by 79B 
Superseded by M17/31-RGO79 
Bead-Supported 
Cancelled 

Cancelled 
Deleted 
Superseded by 84A 
Cancelled 
Superseded by 85A 

Armored 84A/Inactive 
Cancelled 
Superseded by 87A 
Superseded by 225 
Superseded by 88A 

Superseded by 88B 
HV Pulse Cable/Inactive 
Deleted 
Excellent Shielding 
Waveguide 

Bead-Supported 
Superseded by 211 
Superseded by 94A 
Superseded by 226 
Waveguide 

Superseded by 214 
Waveguide 
Good to 1 GHz 

Waveguide 
Superseded by 108A 
Superseded by M17/45-RG108 
Waveguide 
Waveguide 

Superseded by 111A 
Superseded by M17/15-RG111 
Waveguide 
Waveguide 
Superseded by 114A 

Superseded by 115A 
Superseded by M17/168-00001 
Superseded by 227 
Superseded by 117A 

Superseded by 211A 
Superseded by 118A 
Superseded by 228A 
Superseded by M17/156-00001 
Superseded by M17/156-00002 

Waveguide 
Superseded by M17/54-RG122 
Unassigned 
Superseded by 302 

Superseded by 301 
Waveguide 
Bead-Supported 
Flexible Waveguide 
Dual 

Say You Saw ItInCQ 



RG/U Ohms Tol. 

131 95 5 
132 — = 
133 95 5 

*133A 95 5 
134 185 = 

135-139 — — 
140 75 3 
141 50 2 
141A 50 2 
142 50 2 

142A 50 2 
142B 50 2 
143 50 2 
143A 50 2 
144 75 3 

145 75 — 
146 190 10 
147 52 — 
148 52 _ 

*149 75 3 

*150 75 — 
151 50 _ 
152 50 — 
153 50 — 
154 50 =_ 

155 50 — 
*156 50 4 
*157 50 4 
*158 25 2.5 
159 50 2 

160 125 5 
160A 125 5 
161 70 2 
162 175 = 
163 _ _ 

“164 75 3 
165 50 2 
166 50 2 
167-173 _ — 

174 50 2 
“174A 50 2 
175 _ _ 
176 2400 240 

“477 50 2 

178 50 2 
178A 50 2 
178B 50 2 
179 75 3 
179A 75 3 

179B 75 3 
180 93 5 
180A 95 5 
180B 95 5 

*181 125 5 

*182 125 5 
183 50 — 
184 _ = 

*185 2000 — 
*186 1000 _ 

187 75 3 
187A 75 3 
188 50 2 
188A 50 2 
189 50 = 

190 50 4 
191 25 2.5 
192 125  — 
193 125 — 
194 125 — 

195 95 3 
195A 95 3 
196 50 2 
196A 50 2 
197 50 = 

198 70 _ 
199 70 _ 
200 70 _ 
201-208 — _ 

209 50 +2/-3 

NN OnMmNNND yn 

Say You Saw ItinCQ 

Cap./ft. Veloc 
(inpF) recta 

ea Fe elfen were ed Fal al chee dl dal Ps ef fl Ft We eal al 

10 MHz 
dB Watts 

0.65 3000 

1.2 5700 
1.20 5700 
1.20 5700 
1.20. 5700 

1.20. 5700 
1.20 5700 
0.85 8700 
0.85 8700 
0.60 17000 

0.17 25000 

0.88 1900 

0.88 1900 

1.20 5700 

400 MHz 
dB Watts 

8.8 350 

5.7 64 
5.7 64 

8.0 1100 
9.0 1100 
9.0 1100 

11.7. 1100 

11.7. 1100 
11.7 1100 
6.0 2000 
6.0 2000 
4.5 2800 

2.3. 1500 

10.0 — 

10.0 — 

9.0 1100 

21.0 150 

2.8 1500 
5.0 2500 
5.0 2500 

20.0 25 
20.0 25 

2.8 1100 

29.0 100 
29.0 100 
29.0 100 
21.0 150 
21.0 150 

21.0 150 
17.0 400 
17.0 400 
17.0 400 
6.0 _— 

1.2 2100 

21.0 150 
21.0 150 
20.0 240 
20.0 240 
1.5 1500 

17.0 400 
17.0 400 
29.0 100 
29.0 100 
0.93 2800 

1.7. 1100 
0.87 2400 
0.51 5800 

2.85 10000 
8.0 125 
2.3 10000 
2.3. 10000 

6.5 — 
5.5 300 
5.5 300 
5.5 300 
5.2 250 

4.3 480 
2.75 1200 
2.75 1200 

Comment 

Armored 130 
Waveguide 
Superseded by 133A 
Superseded by M17/100-RG133 
Bead-Supported 

Waveguide 
Superseded by 302 
Superseded by 141A 
Superseded by 303 
Like 55 

High Temp 55A 
Superseded by M17/60-RG142 
Like 5 
Superseded by 304 
Hi Temp 11A 

Cancelled 
Cancelled 
Armored 8 
Superseded by 391 

Superseded by 392 
Bead-Supported 
Bead-Supported 
Bead-Supported 
Bead-Supported 

Bead-Supported 
Cancelled 
Cancelled 
Cancelled 
Superseded by 142 

Superseded by 160A 
Superseded by 264 
Miniature 
Bead-Supported 
Waveguide 

Unarmored 35B 
Superseded by M17/65-RG165 
Armored 165 
Waveguide 

Miniature 
Superseded by M17/119-RG174 
Bead-Supported 
Cancelled 
Superseded by M17/160-00001 

Superseded by 178A 
Superseded by 178B 
Superseded by M17/93-RG178 
Superseded by 179A 
Superseded by 179B 

Superseded by M17/94-RG179 
Superseded by 180A 
Superseded by 180B 
Superseded by M17/95-RG180 
Cancelled 

Superseded by 160 

Waveguide 
Time Delay Cable 
Time Delay Cable 

Superseded by 187A 
Superseded by 179B 
Superseded by 188A 
Superseded by 316 
Superseded by 389 

Cancelled 
Cancelled 
Pulse Cable 
Pulse Cable 
Pulse Cable 

Superseded by 195A 
Superseded by 180B 
Superseded by 196A 
Superseded by 178B 
Semi-Rigid 

Waveguide 

Cancelled 

Superseded by 211A 
Superseded by M17/72-RG211 

Superseded by M17/73-RG212 
Superseded by M17/74-RG213 
Superseded by M17/75-RG214 
Superseded by M17/74-RG215 
Superseded by M17/77-RG216 

Superseded by M17/165-00001 
Superseded by M17/166-00001 
Armored 218 

Here’s what you’ve been looking 

for —an all new hard-hitting monthly 

magazine which gives a unique in- 

sider’s view of what’s really going on 

in the world of communications. 

POP’COMM is your primary source 

of information—bigger and better 

than any communications maga- 

zine, with exciting coverage of scan- 

ners, shortwave broadcast & utility 

stations, spy stations, pirate and 

clandestine broadcasters, RTTY 

monitoring, survivalist communica- 

tions systems, FCC news, wiretap- 

ping and bugging, scrambling/un- 

scrambling, surveillance /undercov- 

er communications, satellite & ca- 

ble TV, sophisticated telephones, & 

more. What you’ve been looking for 

all along! Take advantage of sub- 

stantial savings over the newsstand 

price by subscribing now. Don’t miss 

out on even one single issue of POP- 

ULAR COMMUNICATIONS - order 

your subscription now. 

Twelve issues 
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Foreign Air Mail — one year $69.00, two years $136.00, three years $203.00. 

LISTEN UP! 

Zip 

State 

City 



Bring 

things 

down 

to 

your 

level! 

With the MARTIN M-13 and 
M-18 self-supporting towers 
equipped with the HAZERI 
Enjoy the benefits of an all-aluminum, 
maintenance-free tower and the safe, 

sturdy HAZER that raises and lowers 

your antenna system for easy repair or 
replacement. 

MARTIN towers and the HAZER are 
suitable for many applications including 
PA's, lights and scientific packages. 

Send today for a free informational 
brochure. 

MARTIN ENGINEERING 

Box 253 
Boonville, MO 65233 — cipcLeE 8 oN CARD 

jACOMBEYY 
DISTRIBUTORS 

Louisiana's 
Only 

Authorized 

ICOM 
Dealer 

Large selection 
of Amateur and 

Marine Communications 
Equipment Available 

Call for Quotes 

800-336-4799 
Lacombe Distributors 
Davis & Jackson Road 

P:O: Box 293) - 
Lacombe LA 70445. |(mastercord 

(504) 882-5355 
VISA 
ae 

CIRCLE 35 ON READER SERVICE CARD 

72 

RG/U 

*220 
e22i 

B222, 
*223 
*224 
*225 
e226, 

*227 
*228 
*228A 
*229 
*230 

628) 
*231A 
*232 
*233 
*234 

*235 
*236 
S200 
*238 
*239 

*240 
*241 
*242 
*243 
*244 

*245 
*246 
*247 
*248 
*249 

*250 
*264 
*252 
*253 
*254 

*255 
*256 
*257 
*258 
*259 

*260 
*261 
*262 
*263 
*264 

*264A 
*264B 
*264C 
*265 
*266 

*267 
*268 
*269 
*269A 
*270 

*270A 
*270B 
*271-278 

*279 
*280 
*281 
*282 
*283 

*284 
*284A 
*285 
*285A 
*286 

*287 
*288 
*289 
*290 
*291 

*292 
*293 
*293A 
*294 
*294A 

*295 
*296 
*297 
*298 
*299 

*300 
*301 
*302 
*303 
*304 

Cap./ft. Velocity 10 MHz 400 MHz 
Ohms Tol. (inpF) Factor dB Watts dB Watts Comment 

50 2 29.5 _ 0.17 25000 2.3 1500 Superseded by M17/81-RG220 
50 2 29.5 _ 0.17 25000 2.33 1500 Superseded by M17/82-RG221 

50 2 _ _ 4.40 340 33.0 60 Superseded by M17/83-RG222 
50 2 30.0 .659 1235 800 11.7 90 Superseded by M17/84-RG223 
50 2 30.0 659 0.41 6000 4.3 480 Superseded by M17/85-RG224 
50 2 = = 0.60 15000 5.0 2500 Superseded by M17/86-RG225 
50 2 — = 0.55 18000 3.8 3500 Superseded by M17/87-RG226 

50 2 = = 0.60 15000 5.0 2500 Superseded by M17/88-RG227 
50 2 _ _ 0.25 66000 2.3 10000 Superseded by 228A 
50 2 = = 0.25 66000 2.3 10000 Superseded by M17/89-RG228 
50 2 _ _ 0.60 15000 5.0 2500 Superseded by 116 
26 3 _ _ _ _ _ — Superseded by 158 

50 1 _ 0.23 8500 2.3 1000 Superseded by 231A 
50 il _ = 0.23 8500 2.3. 1000 Cancelled 
50 — _ 0.14 18000 0.93 2800 Semi-Rigid 
50 = = = 0.08 48000 0.49 6500 Semi-Rigid 
50 = — = 0.04 130000 0.28 20000 Semi-Rigid 

50 2 _ _— 0.60 9900 5.2 2500 Superseded by 115A 
50 _ — _ 0.25 7500 1.8 1200 — 
50 _ = _ 0.25 7500 1.8 1200 Semi-Rigid 
50 = — _ 0.14 18000 0.93 2800 Superseded by 197 
50 _— _ _— 0.14 18000 0.93 2800 Superseded by 232 

50 = = = 0.08 48000 0.49 6500 Semi-Rigid 
50 _ _ — 0.08 48000 0.49 6500 Superseded by 233 
50 _ =— = 0.04 130000 0.28 20000 Semi-Rigid 
50 2 _ = 0.04 130000 0.28 20000 Superseded by 234 
75 2 _ = 0.25 6000 lei 900 Semi-Rigid 

15 = = = 0.25 6000 alti 900 Semi-Rigid 
75 = = _ 0.13 13000 0.83 2000 Semi-Rigid 
75 = — = 0.13 13000 0.83 2000 Semi-Rigid 
75 1 = = 0.07 38000 0.55 5500 Semi-Rigid 
715 1 — — 0.07 38000 0.55 5500 Semi-Rigid 

Th) = = _ 0.40 100000 0.28 19000 Semi-Rigid 
15 = — _ 0.40 100000 0.28 19000 Semi-Rigid 
15 2 — = 0.23 8000 1.7. 1800 Semi-Rigid 
45 2 = = 0.23 8000 1.7. 1800 Semi-Rigid 
50 — = = 0.13 19000 0.86 2800 Semi-Rigid 

50 _ _ = 0.13 19000 0.86 2800 Semi-Rigid 
50 = = = 0.16 36000 1.0 5400 Semi-Rigid 
50 1 = _ 0.07 50000 0.55 7000 Semi-Rigid 
50 1 _ = 0.07 50000 0.55 7000 Semi-Rigid 
50 _ _ = 0.40 8700 2.75 1300 — 

50 _ = = = _— _ _- = 
50 = = = = = — Cancelled 
50 Cancelled 
50 _ = = 0.20 6500 1.0 8000 — 
40 io Superseded by 264A 

40 2 12.0 — Dual Twinax 
40 2 12.0 — Superseded by 264C 
40 2. —— = _ — 12.0 — Moistureproof 
50 = = = 0.12 48000 0.44 7000 Superseded by 319 

1530 150 = _ Delay Line 

50 — — — 0.12 48000 0.44 7000 Superseded by 318 
50 = = _— 0.27 7800 1.8 1000 — 
50 _ _ _ 0.12 22000 0.8 4300 Superseded by 269A 
50 _ = = 0.12 22000 08 4300 — 
50 _ _ = 0.12 48000 0.44 7000 Superseded by 270A 

50 => = _ 0.12 48000 ‘0.44 7000 Superseded by 270B 
50 _ = == 0.12 48000 0.44 7000 — 

Waveguide 

15 3 _ = 1.40 4500 11.0 660 Cancelled 
50 2 = = 0.37 46000 3.5 5000 Cancelled 
50 2 _ = 0.32 47000 2.85 10000 Cancelled 
54.6 = = _- 1.50 1200 11.0 330 — 
46 - 

aS = _ 0.11 16000 0.75 2100 Superseded by 284A 
75 = = — 0.11 16000 0.75 2100 — 

100 _ = 0.09 _ 0.69 — Superseded by 285A 
100 = = = 0.09 = 0.69 -_—- = 
75 — = = 0.05 3500 0.41 4800 — 

100 
50 _— — _— 0.04 90000 0.3. 13000 — 
165) _ _ _ 0.04 63000 0.3 13000 — 

Waveguide 
Waveguide 

75 = = = 0.05 35000 0.41 4800 — 
50 2 _ _ 0.41 6000 4.0 480 Superseded by 293A 
50 2 — 0.41 6000 4.0 480 Moistureproof 
95 e) _ =_ 0.65 3400 10.0 350 Superseded by 294A 
95 5 — 0.65 3400 10.0 350 Twinax 

50 2 _ _ 0.24 14000 3.0 1100 Moistureproof 
50 4 11.0 — Cancelled 
50 == = = 0.12 22000 08 4300 — 

a — — Buoyant Cable 
Waveguide 

Waveguide 
50 2 70.0 — Good to 3 GHz/Active 
15 3 _ _ 1.20 5700 8.0 1100 Superseded by M17/110-RG302 
50 2 — _ 1.20 5700 9.0 1100 Superseded by M17/111-RG303 
50 2 _ _ 0.85 8700 6.0 2000 Superseded by M17/171-00001 

Say You Saw ItInCQ 



Cap./ft. Velocity 10 MHz 400 MHz 
RG/U Ohms Tol. (inpF) Factor dB Watts dB Watts Comment 

*305 75 _— _— — — —_ _— — Like 298 
*306 75 2 a _ 0.15 15000 1.3 1700 Superseded by 306A 
*306A 75 2 = == 0.15 15000 1.3. 1700 Cancelled 
*307 hs) 4 _ _ 1.20 1300 7.5 130 Superseded by 307A 
*307A 75 4 — > 1.20 1300 7.5 130 Superseded by M17/116-RG307 

*308-315 = _ _ _— — _— — Unassigned 

*316 50 _ _ 6.00 770 ~=20.0 240 Superseded by M17/113-RG316 
*317 95 = — _ _ 8.0 i ; 

*318 50 _ — => 0.12 22000 0.8 4300 — 
*319 50 = = => 0.12 48000 0.44 7000 Superseded by 319A 
*319A 50 _ _ = 0.12 48000 0.44 7000 — 
*320 _ _ _ — _— — _— — Waveguide 
*321 50 _ _— _ 0.04 90000 0.3. 13000 — 

*322 50 = = — 0.04 90000 0.3 13000 — 
*323 50 — ca = 0.15 17000 12621 00 Fe 
*324 50 _ _ = 0.15 17000 1.2 2100 — 
*325 50 _— _ — 0.36 3800 3.0 340 Flexible 
*326 50 _ _ — 0.24 11000 1.8 720 Flexible 

*327 50 = = _— 0.16 23500 1.4 1400 Flexible 
*328 25 2.5 — => i — 0.4 — Good to 3 GHz 
*329 50 4 _— _ —_ _ 0.4 — Good to 3 GHz/Inactive 
*330 50 _ _ _— _ — - 
*331 50 1 _— _— 0.23 8500 2.3 1000 — 

*332 50 1 = — 0.15 17000 1.2 2100 — 
*333 50 1 _— _ 0.15 17000 1.2 “21002: 
*334 75 2 = — 0.25 6600 1.9 860 — 
*335 75 2 — = 0.25 6600 1.9 860 — 
*336 1) 2 _— — 0.15 15000 1.3 1700 — 

*337-359 _ _ — Waveguide 

*360 50 = = 0.19 12000 1.5, 16004 
*361 — — _— — 

*362 _— _— - — 
*363 — _ _— _ _ — —_ - 
*364 _ _ _ _ 
*365 50 2 = == 0.66 2700 5.5 300 Superseded by M17/164-00002 
*366 50 = = — 0.27 7800 1.8 1000 — 

*367 50 = = = 0.35 250000 2.3 35000 — 
*368 = = = = = = — i 
*369 50 _ — — 0.34 4300 2.4 35000 — 
+370 50 _ = => 0.34 4300 2.4 35000 — 
S374 — _— _ _ _ _ — — Buoyant Cable 

*372 _ —_ _ _ _ _ — Buoyant Cable 
$373) — = = Buoyant Cable 
*374 _ Buoyant Antenna 
ESS - Waveguide 
*376 50 = _ _— 0.15 17000 1.2 2100 — 

LENT 50 _— _ _ 0.28 16000 1.9 2300 — 
*378 50 1 = c= 0.07 1800 OMT: — Semi-Rigid 
*379 Waveguide 
*380 _ _ _— _ Waveguide 
*381 _— _ _ _ _ _ _— — Waveguide 

*382 50 Rigid 
*383 100 _ _ _— Buoyant Twisted Pair 
*384 50 Buoyant Antenna 
*385 50 = = — 0.26 70000 21.0 7000 — 
*386 — = Buoyant Antenna 

*387 _— _ 
*388 50 = _ _ 0.41 6000 4.3 480 Moistureproof 
*389 50 = — _ 0.20 20000 1.5 1500 Flexible 
*390 = = = = = — = —— id 
*391 72 3 = — 0.88 1900 =15.0 — Superseded by M17/126-RG391 

*392 72 i} = => 0.88 1900 15.0 — Superseded by M17/126-RG392 
*393 50 2 = = 0.60 15000 5.0 2500 Superseded by M17/127-RG393 
*394 — _ = 
*395 —_ — 
*396 _ _ _ _ — 

*397 50 — _ — 0.60 15000 5.0 2500 — 
*398 = = — = = = = Set 
*399 _ — = — = 
*400 50 2 — _— 1.20 5700 9.6 1100 Superseded by M17/128-RG400 
*401 50 0.5 = = 0.85 8600 6.0 2000 Superseded by M17/129-RG401 

*402 50 1 —_ _— 1.20 5700 8.0 1100 Superseded by M17/130-RG402 
*403 50 1 _ — 5.60 640 29.0 100 Superseded by M17/131-RG403 
*404 50 2 = = 5.60 640 29.0 100 Superseded by M17/132-RG404 
*405 50 1:5 = _— 5.60 640 14.0 300 Superseded by M17/133-RG405 800-845-6183 f 

*M17/2-RGOO6 75 3 = = 0.83 1500 6.5 200 Video 
*M17/6-RGO11 75 3 = — 0.66 2500 5.2 250 Good to 1 GHz : 
*M17/6-RGO12 15 3 = _ 0.66 2500 5.2 250 Armored 1039 LATHAM STR EET i 
*M17/15-RG022 95 5 = I 1.2 1700 6.8 150 Twin Axial f 
*M17/15-RG111 95 5 _ _ 1.2 1700 6.8 150 Armored 22B ROCK HILL, S.C: 29730 

*M17/16-RGO23 125 5 _ — 0.40 — 52 — Twin Axial Service Department 
*M17/16-RGO24 125 5 = — 0.40 _— 5.2 — Armored 23A 
*M17/19-RGO25 48 4 — HV Pulse Cable 
*M17/21-RGO26 48 4 _ — Armored Pulse Cable 
*M17/22-RGO27 48 4 HV Pulse Cable 

*M17/22-00001 48 4 _ _ = _ _ — Unarmored 27A 
*M17/23-RGO28 48 4 _ — = _ _ — Pulse Cable 

CIRCLE 78 ON READER SERVICE CARD 
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Cap./ft. Velocity 10 MHz 400 MHz 
RG/U Ohms Tol. (inpF) Factor dB CWaattts dB Watts Comment 

CO M FO RTAB LE *M17/24-RGO34. 753 = — 032 7200 38 650 Goodto1GHz 
J *M17/28-RG058 50 2 — 14 650 1 75 Superseded by M17/155-00001 

| STE N | N G *M17/29-RG059 75 3 - — 140 1200 135 Good to 1 GHz 
4.0 
9.0 

= = 0.90 1300 8.0 100 Extra Flexible 
5.5 
5.5 

| 

*M17/30-RGO62 93 5 
*M17/31-RGO63 125 6 — — 052 3000 340 Air Spacing 
*M17/31-RGO79 125 6 — — 052 3000 340 Armored 63B 
*M17/33-RG064 48 4 Pulse Cable 
*M17/34-RGO65 950 50 - — 21.20 _ = — Video Delay 

*M17/45-RG108 78 7 — — 2.30 340 16.0 50 Twin Axial 
*M17/47-RG114. 185 10 = — 134 1150 67 160 — 
*M17/52-RG119 50 2 _ — 050 31000 38 4000 HiTemp 
*M17/52-RG120 50 2 - — 0.50 31000 38 4000 Armored 119 
*M17/54-RG122 50 2 _ — 1.70 240 18.0 60 Superseded by M17/157-00001 

*M17/56-RG130 95 5 a — 065 3000 88 350 Twin Axial 
*M17/56-RG131 95 5 — — 065 3000 88 350 Armored 130 
*M17/60-RG142 50 2 — = § 12 5700 11.7 1100 Superseded by M17/158-00001 

PS K-1 POWER SPEAKER *M17/62-RG144 75 3 _ — 060 17000 4.5 2800 Hi Temp 11A 
*M17/64-RGO35 75 3 — — 0.24 13500 2.8 1500 Armored 164 

Now you can enjoy plenty of trans- 
ceiver audio without having to turn your hand-held *M17/64-RG164 75 3 = — 024 13500 2.8 1500 — 
volume control up so far it goes into distortion. The *M17/65-RG165 50 2 _ 0.60 15000 5.0 2500 Superseded by M17/159-00001 
PSK-1 features a powerful 2% watt (output) 20 db *M17/65-RG166 50 2 = _ 0.60 15000 5.0 2500 Armored 165A 

audio amplifier that will interface with virtually any *M17/67-RG177 50 2 — 0.24 14000 2.8 1100 Good to 12.4 GHz 
Garaimunications feceivers speaker Oulpur jack: *M17/72-RG211 50 2 - — 0.25 66000 2.3 10000 Superseded by M17/161-00001 

eel Tee Weuches Arlee ous *M17/73-RG212 50 2 = — 083 1500 65 100 Superseded by M17/162-00001 
ABiey michilelenuironment *M17/74-RG213 50 2 _ — 066 3500 55 300 Superseded by M17/163-0001 

The PSK-1 is housed in an attractive case that aM GALS 50 E = = Gale stata oS So) Anitesel Zi) : *M17/75-RG214 50 2 = — 066 2700 55 300 Superseded by M17/164-00001 
would also decorate any base station. Power can be *M17/75-RG365 50 2 Seen = 0.66 2700 55 300 — 

obtained from any 12 VDC source capable of 500 , : 

les eae c *M17/77-RG216 75 3 = = 0.66 2500 5.2 250 Good to 1 GHz/Inactive 
Prices and Specifications subject to change *M17/78-RG217 50 2 — — 041 6000 4.3 480 Good to 3 GHz 

; ; fee *M17/79-RG218 50 2 — — 024 14000 2.5 1100 Good to 1 GHz 
without notice or obligation. *M17/79-RG219 50 2 _ — 024 14000 2.5 1100 Armored 218 
ADVANCED ELECTRONIC *M17/81-RG220 50 2 _ — 0.17 25000 2.3 1500 Good to 2 GHz/inactive 

APPLICATIONS, INC. *M17/82-RG221 50 2 = — 0.17 25000 2.3 1500 Good to 1 GHz/inactive 
S *M17/83-RG222 50 2 = — 4.40 340 33.0 Go = 

P.O. Box C-2160, *M17/84-RG187 75 3 = — 5.30 350 21.0 150 Superseded by 179B 
Lynnwood, WA 98036 *M17/84-RG223 «50 2 = — 135 800 11.7 90 Superseded by M17/167-00001 
(206) 775-7373 *M17/85-RG224 50 2 = — 041 6000 43 480 Good to 3 GHz/Inactive 
Telex: 152571 AEA INTL *M17/86-RG225 50 2 — — 060 15000 5.0 2500 HiTemp 

*M17/87-RG226 50 6 = — 055 18000 3.8 3500 HiTemp 
H *M17/88-RG227 50 2 — — 060 15000 5.0 2500 Armored 87A/Inactive 

Brings you the *M17/89-RG228 50 2 _ — 0.25 66000 2.3 10000 Armored 211A/Inactive 
Breakthrough! *M17/90-RGO71 93 5 = — 090 1300 80 125 Double Braid 

*M17/92-RG115 50 2 = — 060 15000 5.2 2500 HiTemp 
CIRCLE 30 ON READER SERVICE CARD 

*M17/93-RG178 50 2 = — 5.60 640 29.0 100 Superseded by M17/169-00001 
| *M17/93-00001 50 2 — — 5.60 640 29.0 100 Good to3 GHz 

ANTENNA *M17/94-RG179 75 3 = — 5.30 350 210 150 — 
sella ome eee *M17/95-RG180 95 5 = — 330 2000 17.0 400 — 

3 SYST E M S *M17/97-RG210 93 & _ — 0.90 1300 80 125 — 

*M17/100-RG133_ 95 5 — a — = 57 64 — 
“THE PERFECT MATE FOR YOUR SOLID-STATE’ *M17/101B 50 2 —_ — 5.60 640 29.0 100 Superseded by M17/93-00001 

*M17/102B Cancelled 
*M17/109-RG301 50 2 — — — — 70.0 — Hi Attenuation FEATURES : . ; *M17/110-RG302. 75 3 — — 120 5700 80 1100 HiTemp 

© Dual-Drive For Total Broadband @ Machined *M17/111-RG303. «50 2 = — 120 5700 9.0 1100 Superseded by M17/170-00001 
Aluminum Boom-To-Mast And Element Mounts *M17/112-RG304 50 2 as = 0.85 8700 6.0 2000 Hi Temp 

® Lightweight Yet Rugged @ Excellent Gain & 
F/B Balun(Non Ferrite) Included @ AllElements *M17/113-RG316 50 2 = — 6.00 720 20.0 240 Superseded by M17/172-00001 
Active @ Stainless Steel Electrical Hardware *M17/116-RG307 75 4 _ _ 1.20 1300 US 130 Triax 

Included @ Air Dielectric Coaxial Trap Capac- 
itors @ Precision Machined Aluminum Alloy 

@ Easy One AfternoonAssembly @ Lower Wind 

Load © UPS. Shippable 1983 CQ World Wide DX S.S.B. Contest 
TRIBAND YAGIS October 29-30 

HB33SP 3 El-13'2" Boom-27 Lb. $189.95 
3KW Max. Pwr. - Compact +ship. 

HB43SP 4 El. -19'8" Boom-38 Lb. $249.95 
3KW Big Signal Performance +ship 

HB34D 4 El -16"5" Boom-34 Lb. $219.95 
3KW Slightly Larger Than +ship 

33SP 
HB35T 5 El. -24'7" Boom-50 Lb. $349.95 

3KW “THE ULTIMATE” +ship 

Larsen, Avanti, Anixter-Mark 
PROFESSIONAL Antennas for the Amateur Operator 

Larsen—for 2 meters, we recommend Larsen’s best, the NMO-150-MM, featur- 
ing Kulrod 5/8-wave stainless-steel chrome-plated whip, air-wound coil, and 
heavy magnet with Motorola threads. Aluminum capacitance pad and rubber 
gasket on edges. $50.95 
Avanti—for a more permanent installation on 2 meters, we recommend the ON- 
GLASS AP151.3G, featuring the new flexible mounting system, easy tuning, and 

ALSO AVAILABLE 
HB4ONL3 3 El. 40M Monoband $379.95 
HB40NL2 2 El. 40M Monoband $254.95 
AX210NW 2 X 20 El. 2M Array $209.95 

Twin “Cross Yagi" Cir. Polar. +ship 
KR-400 Med. Duty Rotor $119.95 
KR-500 Elevation Rotor $189.95 
GDX-2 4 Band Discone Ant. $ 69.95 

6M Thru 70CM +ship 

*CASH, CHECK, M.O., VISA & MASTERCARD* 

no loss through the glass. 3112” whip equals 48” 5/8 wave in performance. $38.50 
Anixter-Mark—we recommend the HW-3 10, 15, 20 meter with 40 meter option at 
$58.75. Individual Heliwhips for all amateur bands including 160 meters. Or 10, 
15, 20, 40 meter HV4 at $69.75. 
Add $3.00 for shipping in 48 states. Send $1.00 for 1983 Antenna Catalog. 

“Swiss Quads” - Thrust Bearings - Rotors 

Many Other Models Available 

Call Or Write For Complete Catalog: 

H.C. Van Valzah Co. 
1140 Hickory Trail, Downers Grove, IL 60515 

~ (312) 852-0472 We Stock Antenna Parts 
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(513)376-2700 

SULIRONICS 
15 Sexton Dr., Xenia, Ohio 45385 
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RG/U 

*M17/119-RG174 
*M17/120B 
*M17/124-RG328 
*M17/125-RG329 

*M17/126-RG391 
*M17/126-RG392 
*M17/127-RG393 
*M17/128-RG400 
*M17/129-RG401 

*M17/129-00001 
*M17/130-RG402 
*M17/130-00001 
*M17/131-RG403 
*M17/132-RG404 

*M17/133-RG405 
*M17/133-00001 
*M17/133-00002 
*M17/133-00003 
*M17/134-00001 

*M17/134-00002 
*M17/135-00001 
*M17/135-00002 
*M17/136-00001 
*M17/137-00001 

*M17/138-00001 
*M17/139-00001 
*M17/140-00001 
*M17/151-00001 
*M17/151-00002 

*M17/152-00001 
*M17/153-00001 
*M17/154-00001 
*M17/154-00002 
*M17/155-00001 

*M17/156-00001 
*M17/156-00002 
*M17/157-00001 
*M17/158-00001 
*M17/159-00001 
*M17/160-00001 

*M17/161-00001 
*M17/162-00001 
*M17/163-00001 
*M17/164-00001 
*M17/164-00002 

*M17/165-00001 
*M17/166-00001 
*M17/167-00001 
*M17/168-00001 
*M17/169-00001 

*M17/170-00001 
*M17/171-00001 
*M17/172-00001 
*M17/173-00001 
*M17/174-00001 

*M17/175-00001 
*M17/176-00001 

Ohms 

50 

Tol. 

AN] 
a 

MN+A+=0 CNYNWw 

a a 

NmOwnvyy NNONNNNY YNWWONNH NNHNAGNYM Twoywynw masa 

an annn 

MnmMMMP~ 

MmMNMNMD 

Nn 

Cap./ft. Velocity 10 MHz 
(inpF) Factor dB Watts 

_ — 3.90 350 

_ -—- 088 1900 
-—- 0.88 1900 
_ 0.60 15000 
= 1.20 5700 

_ - 0.85 8700 

= - 0.85 8700 
_ -_ 1.20 5700 
_ - 1.20 5700 
_ - 5.60 640 
_ _ 5.60 640 

_ _ 5.60 640 
_ _ 5.60 640 
— _ 5.60 640 
_ _ 5.60 640 
— — 1.2 700 

_ _ Ae 700 
_ — 08 4000 
_ — 08 4000 

_ — — 2500 

= — 33 1300 
_ _ — 2400 
_ _ — 2400 
_ — 13.0 110 
_ — 13.0 110 

_ — 33 1400 
_ = RO 1400 

— SS 4 650 

— 05 31000 
— — 05 31000 

— 17 240 
— — 12 5700 
— — 06 15000 
— — 0.24 14000 

= — 0.25 66000 
= — 0.83 1500 

0.66 3500 
— 0.66 3500 

0.66 2700 

— — 0.41 6000 
— — 0.24 14000 
= — 1.35 800 
= — 0.60 15000 
— — 5.60 640 

— — 1.20 5700 
— — 0.85 8700 
— — 6.00 770 
_ — 3.90 350 
—_ — 0.60 15000 

— — 1.20 5700 

400 MHz 
dB 

20.0 

NMS Hw w DONODD 

AAA®N annnw 

Watts 

25 

Comment 

Superseded by M17/173-00001 
Cancelled 

Low Noise 
Armored 391 
Superseded by M17/174-00001 
Superseded by M17/175-00001 
Semi-Rigid 

Semi-Rigid 
Semi-Rigid 
Semi-Rigid 
Triax 

Low Noise 

Triax 

Triax 
Triax 
Triax 
Good to 3 GHz 
Good to 3 GHz 

Good to 3 GHz 
Good to 3 GHz 
Cancelled 
Semi-Rigid 
Semi-Rigid 

Good to 12.4 GHz 
Good to 12.4 GHz 
Semi-Rigid 
Semi-Rigid 
Good to 1 GHz 

Hi Temp 
Armored M17/156-00001 
Smaller 58 
Good to 12.4 GHz 
Hi Temp 
HF 218 

Hi Temp 
Good to 10 GHz 
Good to 1 GHz 
Good to 10 GHz 

Good to 1 GHz 
Good to 1 GHz 
Good to 12.4 GHz/Inactive 
Hi Temp 
Good to 3 GHz 

Hi Temp 
Hi Temp 
Hi Temp 
Miniature 
Moistureproof 

Flexible 
Flexible Twin 

194-214 
194-254 
194-814 
194-854 
194-944 
195-914 
196-214 

PART NO. 

P.O:.Box 33, Rockledge, 
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RF P 

solution. 
Remove your BNC antenna from the HT and mount on 

the RF PRODUCTS BNC magnet mount, install the magnet 
mount on the roof top and connect the BNC co-ax connector. 

The magnet mount (part no. 199-445) has 10 feet of small 
(5/32) co-ax with BNC connector attached and is priced at 
$15.95 (including shipping by UPS to 48 states). 
TO ORDER - send $15.95 money order or cashiers check only 

Florida residents add 5% sales tax 

-UP YOUR ERP 
For HT owners operating inside a vehicle and wanting 

increased T/R range, RF PRODUCTS has the low cost 

For air shipment add $1.50 

DESCRIPTION 
2M helical full length BNC connector 
2M helical stubby type BNC connector 
1%M helical full length BNC connector 
1%4M helical stubby type BNC connector 
34M helical stubby type BNC connector 
34M flexible % wave BNC connector 
2M telescopic % wave BNC connector 

ODUCTS 
L 32955, U.S.A. (305) 631-0775 

LOW COST ACCESSORY ANTENNAS 
PRICE 
$7.95 
8.95 
7.95 
8.95 
8.95 
7:95) 

Full featured RTITY to 300 baud 
plus CW terminal unit. 

e 3 Shifts, active filters, remote 

control, xtal AFSK, FSK, plus 
much more. 
Suggested retail price. .$499.95 
Introductory offer...... $429.95 
Offer Expires 9-1-83 

TU-300 
e RITY terminal unit to 300 baud. 
° 3 Shifts, active-filters, xtal AFSK, 

FSK, plus more. 

kit $289.95 
wired $399.95 

TU-I70A 
¢ Single shift RTTY terminal unit. 
e Xtal AFSK, FSK, active-filters and 

more. 
Kit $189.95 

wired $289.95 

TU-170 
e Single shift RTTY terminal unit. 
e Low cost, AFSK, active-filters. 

$149.95 
(Kit only) 

° Single shift RTTY demodulator. 
e Low cost, active-filters, autostart. 

$47.95 
(Kit only) 

SALES ONLY 

1-800-HAM-RTTY 
Flesher Corporation 

P.O. BOX 976 
TOPEKA, KS. 66604 
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ANterMas 
DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION 

a monthly feature by 

KARL T. THURBER, JR., W8FX 

More Random Headings: Part IV 

Last month CQ carried Part III of column- 
ist Thurber’s current series which re- 
viewed several new antenna products 
and which also highlighted the author's 
plunge into computers. This month it’s 
back to some mainline antenna topics. 

| month's Antennas column saw 
your columnist digress from the usual for- 
mat of the Antennas column to sidetrack 
into some observations on experiences 
with a new personal computer. Last 
month’s column, in fact, was the first one 

which was 100% completed by electron- 
ic word-processing means, rather than 
by using the trusty Smith Corona electric. 
In that column, we publicly answered 
some reader mail, focusing primarily on 
reflected/forward power measurement 
and standing-wave ratio (s.w.r.), and also 
discussed the new Palomar Engineers 
M-827 light-bar s.w.r. meter. 

This time it’s back to antennas, but 
we'll cover three items of quite dissimilar 
nature. First, we’ll get into the problem of 
obtaining acceptable reception between 
the amateur bands (such as for s.w.I.’ing 
or RTTY monitoring); discuss specialized 
antennas for cordless telephones; and 
take a look at the ‘‘big signal’ arrays at 
N7AM. First, some considerations for 
monitoring. 

Monitoring Between the Bands 
Most amateur systems are designed 

with the primary objective of first obtain- 
ing good transmitting performance on a 
given band or bands, and second, secur- 

ing good reception characteristics on the 
same band(s). For the most part amateur 
antennas are designed for discrete fre- 
quency performance on the 160, 80/75, 
40, 20, 15, and 10 meter bands, or some 
combination thereof, with some recent 
expansion to cover the 12, 17, and 30 me- 
ter WARC assignments. Although the 
new WARC bands have caused some re- 
adjustment in antenna designs to recog- 
nize the fact that transmitting antennas 
should also cover these frequencies, at 
least for future use, even multiband an- 
tennas will offer but ‘‘discrete’’ perform- 
ance across the h.f. spectrum, albeit ex- 
panded to cover up to nine h.f. bands. 

Even nine-band amateur antennas are 
relatively poor performers on the in-be- 

317 Poplar Drive, Millbrook, AL 36054 

The conventional multiband dipole gener- 
ally lends itself well to reception any- 
where in the h.f. spectrum. This Drake 
AK75 dipole is designed for 160-10 me- 
ters when used with an antenna tuner 
(and balun, for transmitting). The Drake 
antenna, as shown here, consists of 100 
feet of 470 ohm balanced feedline (‘‘lad- 
derline’’) connected to a 135 foot dipole 
with a Strain-relief center insulator. (Pho- 

to courtesy R.L. Drake Company) 

tween frequencies. Generally, the nar- 
row bandwidth of quads and Yagis re- 
sults in significant gain only in the bands(s) 
for which the antennas were designed; 
dipoles and verticals offer a similar 
though less-pronounced drop-off in per- 
formance as the operating frequency is 
removed from the design frequency. In 
fact, sharply tuned antennas will often 
perform worse than, say, a simple, cas- 

ually installed randomwire when used for 
reception on frequencies far removed 
from an amateur band, due to the high se- 
lectivity of the antenna. 

It’s possible to adapt most amateur an- 
tenna designs to any h.f. frequency, tai- 
loring the antenna for the in-between fre- 
quencies of interest. In many cases, how- 
ever, doing so isn’t practical or cost-ef- 
fective; most amateurs have little interest 
in replicating an antenna system for off- 
ham-band operation. If cost is not a limi- 
tation, the log periodic antenna repre- 
sents a good choice for consistent per- 
formance and directivity across a wide 
range of frequencies. The log periodic of- 
fers very good forward gain (7-8 dB or 
more) anda high front-to-back ratio, char- 
acteristics akin to standard Yagis. How- 
ever, the physical size, mechanical com- 

plexity, and cost generally restrict these 
antennas to a lower limit of 7 to 14 MHz, 

and heavy-duty rotators are a ‘‘must”’ for 
them. The log periodic designs are cov- 
ered in the standard antenna texts, and 
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several manufacturers, such as KLM and 
Hy-Gain, offer log periodics that will do a 
good job over a very broad frequency 
range, both for transmitting and receiving 
purposes. 
Amore conventional broadband trans- 

mitting antenna offers another alterna- 
tive to the between-the-bands reception 
problem. If you have the space for a full- 
size dipole for regular transmitting pur- 
poses, you may wish to consider one of 
the antenna designs that boast fairly 
‘‘flat’’ performance over a wide range. 
Naturally, such an antenna will also pro- 
vide good reception in the popular short- 
wave bands. One new commercial de- 
sign having promise is the Barker and 
Williamson Model 370-15 broadband 
folded dipole that covers the full 3.5-30 
MHz range continuously and with a low 
s.w.r.; the 90 foot, coax-fed antenna can 

be used as a flattop dipole or a ‘‘sloper.”’ 
Of course, you should not overlook vari- 
ous single and multi-band amateur anten- 
nas that can be adapted to odd-frequen- 
cy use. For example, the well-known 7/21 
MHz odd-harmonic dipole relationship 
could be used to produce a 6/18 MHz an- 
tenna, while there appears to be no rea- 
son why the popular Windom antenna de- 
sign could not be ‘‘slipped”’ to favor non- 
ham bands, although | haven’t tried this 

approach. Have any of you? 
A ‘‘no-cost’’ approach to in-between- 

bands monitoring is simply to tie the 
transmitting antenna wires together, 
whether they lead to a Yagi, quad, dipole, 
or vertical, in order to operate the entire 

system as a randomwire. Often this pro- 

MES VERSE 
TONER 

A simple, wide-range transmatch is a 
useful accessory in matching a variety of 
receiving antennas. This inexpensive 
MFJ unit is designed to match any feed- 
line from 1.8-30 MHz—coaxial cable, 
balanced line, or singlewire. It includes a 
4:1 balun; an SO-239 coax conriector is 
provided, as are binding posts for single- 
wire or balanced transmission lines. For 
transmitting, the unit handles 300 watts 
r.f. output. (Photo courtesy MFJ Enter- 

prises, Inc.) 
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THE 
FREEDOM PHONE. 

Cordless telephones are becoming in- 
creasingly popular; most units provide 
300-600 foot range. Several range ex- 
tending techniques may be employed to 
expand the versatility of these units. The 
handset should usually be left alone, how- 

ever, as its performance is fairly well fix- 

ed by the 1.7 MHz Ferrite rod receiving 
antenna and the 49 MHz telescopic whip. 

(Photo courtesy Bearcat-Electra) 

cedure works out acceptably well, since 
antenna characteristics are not nearly as 
demanding for receiving as for transmit- 
ting. Assuming a wide-range antenna tun- 
er/transmatch is available that can hand- 
le a full range of input impedances and 
that can be tuned continuously over the 
entire h.f. spectrum of interest, receiver 
input matching should be taken care of 
fairly well with little signal loss. However, 
the result is an antenna system whose 
overall directivity, polarization, and gen- 
eral performance are unpredictable; the 

tied-together transmission line also in- 
vites r.f.i. from various noise sources, TV 
receivers, and household appliances. 

A better approach is to install a tunable 
longwire antenna fed using open-wire or 
TV-type transmission line through an an- 
tenna tuner. While offering broadband re- 
ception, this type of antenna can offer 
gain as well; this can vary from about 3 
dBd with a four-wavelength antenna, to 

upwards of about 7 dB with an antenna 
that is 9 wavelengths long. The longwire 
is an excellent choice for DX over long 
paths. Of course, with the proper choice 
of length and materials, the longwire an- 
tenna may also be useful for ham-band 

Say You Saw ItInCQ 

transmission, particularly on 160 and 
80/75 meters. A close relative of the long- 
wire, the Beverage antenna, is particular- 
ly favored by long and medium-wave 
DXers for transcontinental reception on 
the lower frequencies. Again, the hand- 
books have no dearth of material on 
these antenna types. 

Another choice is the tunable vertical 
antenna, which often gives superior re- 

sults over horizontally polarized anten- 
nas, especially over low-angle DX paths. 
Obviously, a single-band or even a multi- 
band amateur trap antenna would not be 
much use, although an antenna such as 

Mosley’s SWV-7, which covers the 11, 

13, 16, 19, 25, 31, and 49 meter bands, 
would give fairly good performance over 
a wide range, although in discrete ‘‘per- 
formance windows’’ as a result of the 
trap’s action, which effectively resonates 
the antenna on a number of frequencies 
simultaneously. Better for between-the- 
band monitoring is a continuously tun- 
able, base-loaded vertical that can be 
resonated to any desired portion of the 
h.f. spectrum. 

Construction materials for this type of 
antenna involve little more than the alum- 
inum tubing; ground mounting coil, capa- 
citor, and waterproof box; and transmis- 
sion line. Gotham Antennas, for example, 

sells a line of base-loaded verticals that 
may be used for this purpose, and of 
course, for transmitting as well, as long 

as one does not object to the inconveni- 
ence of readjustment at the base of the 
antenna when changing frequencies. 

Another approach is to make use of so- 
called ‘‘active’’ antennas, which are gen- 
erally short verticals which contain a 
base-mounted matching network and r.f. 

preamp to offer good performance over a 
very wide range of frequencies, often 
from as low as 50 kHz, through the medi- 
um-wave frequencies, to 30 MHz or high- 
er; some even cover v.h.f. frequencies. 
These antennas are easy to handle and 
install, and represent a good choice for 

the apartment dweller and for situations 
where limited space is available. Al- 
though most such antennas are intended 
for outside installation, several are in- 
tended for indoor use in difficult recep- 
tion areas. Several manufacturers offer 
these antennas—including McKay Dy- 
mek, MFJ, and Datong—while Palomar 
Engineers offers a loop antenna for low 
noise reception from v.I.f. to 15 MHz us- 
ing plug-in loops. (Gilfer Shortwave, Box 
239, Park Ridge, NJ 07656, and Grove 
Enterprises, Inc., Brasstown, NC 28902, 

sell a wide range of active and other lis- 
tener-type antennas; write to them for 
their catalogs.) 

Antennas for Cordless Telephones 
Many enterprising users of cordless 

telephones have found that the effective 
range of their units can be increased by a 
factor of two or more by adding an out- 
door antenna to the base-station unit. Do- 
ing so is a fairly easy proposition, al- 
though it’s useful first to describe the typ- 
ical cordless telephone system. 
The cordless telephone system is 

made up of two major components: the 
base-station transponder and the port- 
able cordless (wireless) transponder. The 
transponder, which is connected directly 

to the household telephone line, answers 

incoming telephone calls and processes 
outgoing telephone calls. Generally, the 

Lunar’s line of RF actuated in-line receiving pream- 
plifiers can spark up that otherwise dead band. 
Missing those weak ones? Become an elephant with 
new ears. Models available from 28-220 MHz 
bands. Simply insert between your transceiver and 
antenna, apply 12 VDC and enjoy. Standard SO-239 
connectors on RF ports - BNC available. Typical per- 
formance at 144 MHz: 1.4 dB NF 10 dB gain. Low 
noise performance from Lunar - simply, the best. 
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Range-extending 

outdoor antenna 

Handset 

Shown above is a typical cordless tele- 
phone system consisting of the base-sta- 
tion transponder and the portable hand- 
set. Most range-extending techniques 
are applied to the base-station unit, usu- 
ally taking the form of an outdoor 49 MHz 
receiving antenna substituting for the 
small telescopic whip found on most un- 
its. A long, elevated a.c. extension cord 
may help extend the range of the trans- 
ponder’s 1.7 MHz carrier-current-style 
transmitter. 

Fig. 1-Diagram of a typical cordless tele- 
phone system. 

base-station transponder transmits on 
one of several frequencies in the 1.7 MHz 
range by feeding r.f. to the a.c. power 
line, much in the fashion of carrier cur- 

rent radio systems operated by colleges 
and universities for their dormitories. The 
portable handset receives the medium- 
wave signal through a Ferrite loop or bar 
antenna which is built into the handset. 
The handset usually transmits to the 
base-station transponder on the 49 MHz 
band using a telescoping whip or ‘‘rubber 
ducky’ type antenna. The modulation 
used both ways is f.m., which provides 
fairly noise-free reception over the typi- 
cal 300-600 foot system range. Opera- 
tion is in the duplex mode; that is, recep- 
tion and transmission on both units are 
carried out simultaneously, as on regular 
wired telephone circuits. The cordless 
units are becoming increasingly popular 
for a variety of purposes, such as working 
in the yard, visiting with a neighbor, dip- 
ping in the family swimming pool, etc., 
when it’s desirable to remain in tele- 
phone contact. The hamshack applica- 
tions are many, especially if the shack is 
in a garage or shed detached from the 
home. Recent telephone company de- 
regulation will probably further increase 
cordless telephone sales. 

Both units in the system use low pow- 
er, 100 milliwatts or less, and fall under 

Part 15 FCC regulations for limited radia- 
tion devices. Range is necessarily limited 
as a result, and most manufacturers 

guarantee only 300 feet, although some- 

times range is stated as being as high as 
700 feet. There are a few steps that may 
be taken to increase range, however. 

First, there is little that can be done 
with the handset to boost range. Most of 
the telescoping whips are designed to be 
resonant on 49 MHz (precisely, 49.83 to 
49.89 MHz, where five channels are 

used) and should not be modified. How- 
ever, if the handset uses a rubber ducky 

type antenna, additional range may be 
secured by substituting a telescoping 
whip for a slight improvement in transmit- 
ting and receiving efficiency. Manufac- 
turers are quick to point out, however, 
that antenna modifications that affect the 
transmitted signal may be illegal, al- 
though this point is not a crystal-clear 
one. Little can be done to improve the 1.7 
MHz reception range, which to some ex- 
tent depends on the size of the Ferrite an- 
tenna, which, of course, must fit within 

the confines of the handset case. 
The base-station transponder’s trans- 

mitting efficiency in the 1.7 MHz range is 
fairly low, and it depends largely on the 
type and layout of house wiring. Metal- 
shielded house wiring will quickly attenu- 
ate the low-power r.f. carried in the elec- 
tric mains. Also, signals are quickly dissi- 
pated by transformers, power meters, 
and other devices in the a.c. lines. Two 
things that may be tried to increase trans- 
ponder transmission range include: (1) 
simply plugging the unit into a different 
a.c. outlet to see which yields greater 
transmitting range; and (2) using a long, 
well-elevated extension cord between 
the base station transponder and the wall 
plug; the extension cord helps get the sig- 
nal across for greater transmit range. It is 
also possible to feed the 1.7 MHz r.f. into 
a randomwire antenna, although to do so 
almost certainly would be in violation of 
the FCC requirements for Part 15 device 
radiation. 

The most practical and effective way 
of increasing cordless telephone range is 
to install an elevated, outdoor, 49 MHz re- 

ceiving antenna for the base-station 
transponder. This antenna would be of 
the same approximate dimensions as a6 
meter amateur-band antenna, and may 
be either cut-down slightly from the 6 
meter length, fabricated from scratch, or 

purchased commercially. Most such an- 
tennas are mast mounted, vertically po- 
larized, and use coaxial cable to feed the 

transponder. The only tricky part comes 
into play in connecting the coax to the 
base-station unit. A ‘‘cheap and dirty’’ 
method is simply to clip the coax onto the 
telescopic whip; a better method is to re- 
move the whip and open up the trans- 
ponder, connecting the coax center con- 
ductor to the same circuit-board point at 
which the whip was originally attached. 
The coax braid is attached to the circuit 
board ground connection or circuit foil at 
a point as near to the antenna connection 
point as possible. 

There are several other frequency 
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combinations in use on domestic and ex- 
port models, including 35/49 MHz, 49/70 
MHz, and 49/49 MHz. The latter frequen- 
cy combination is becoming increasingly 
popular among the more expensive sys- 
tems, and range is more easily enhanced 
on this band than with the 1.7/49 MHz 
band units. The outdoor antenna will, of 
course, be effective for both transmis- 
sion and reception on the 49 MHz trans- 
ponder. However, modifying the trans- 
mitting antenna may be of questionable 
legality, as suggested earlier. 

Several manufacturers make anten- 
nas specifically designed for cordless tel- 
ephones; these include Firestick, Valor, 

and Winn-Tenna. The latter, for example, 

makes a number of models for both do- 
mestic and export (nonstandard frequen- 
cy) use. These include vertical dipole, 
vertical ground plane, and vertical cen- 
ter-fed coaxial types. A horizontally polar- 
ized model is also available. 
A typical ‘‘range-extended’’ system ex- 

ample is shown in fig. 1. Those interested 
in keeping up with developments in cord- 
less and other telephone technologies 
may be interested in following the ‘‘On the 
Line’ column which appears on a monthly 
basis in CQ’s sister publication, Popular 
Communications. This column reviews 
new telephone technology and is authored 
by Gordon West, WB6NOA. 

Big Signal from Bremerton 
Not long ago Jack Riggs, N7AM, sent 

us some photos and a description of his 
5-element, 80 meter vertical array and 

his 3-element 40 meter quad which have 
served to put N7AM and Bremerton, 
Washington, on the DX map. Both anten- 
nas are impressive, to say the least, and 
the 80 meter one is especially so. We'll 
share with you some of the details on the 
latter, thanks to Jack. 

Jack used a 3-element, quarter-wave- 
length vertical parasitic array for 3 years, 
and was quite pleased with the 80 meter 
DX performance of the antenna. The 
quarter-wave, 3-element vertical provid- 
ed a gain of about 7 dB and a front-to- 
back (F/B) ratio of about 25 dB. Experi- 
ments were later conducted with three el- 
ements in a half-wave version, which 

yielded DX signal reports up to two ‘'S” 
units better than with the quarter-wave 
version. 

To provide southwest and northeast 
coverage, Jack erected two additional 

verticals in a half-wave configuration to 
provide three reflectors and one director, 
for a total of five elements with switch- 
able directivity in the four quadrants. The 
five-element vertical array was first plac- 
ed on the air in July 1981; field-strength 
measurements showed that the desired 
results were attained: a narrowing of the 
beamwidth using the side reflectors, and 
an increased forward gain that approach- 
ed a husky 12.5 dB. 

The resultant antenna consists of 5 tel- 
escoping elements made of 40 foot alu- 
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if 
A complement to N7AM’s 80 meter co- 
lossus is his equally impressive 40 meter, 
3-element, wide-spaced quad. The anten- 
na, shown perched atop a sky-needle-de- 
sign tilt-over tower, consists of three 

loops approximately 109 feet around. 
(Photo courtesy N7AM) 

minum irrigation pipe in sizes ranging 
from 2 to 4 inches in diameter. The driven 
element has a 14 foot fiberglass pole at 
the top for a design frequency of 3.7 MHz; 
guying is done at the 40, 80, and 108 foot 
levels, using %, inch polyester line, while 
¥%," inch aircraft cable is used for winch- 
ing. Vacuum relays at the base of each 
outer element allow the array to be 
changed in direction and tuned by switch- 
ing wire lengths to make the individual el- 
ements act either as a director or as a re- 

flector (the close 0.1 wavelength spacing 
causes the tuning to be critical). As with 
any ground-mounted h.f. antenna, the 
ground system is important. In fact, Jack 
points out that he put in two summers on 
his hands and knees installing ground ra- 
dials covering two city lots. The radials 
were necessary for the quarter-wave ar- 
ray, but for the half-wave array the radials 
are still useful to help hold down the angle 
of radiation and to provide a good ‘‘bal- 
ance’’ to the system. 

Jack’s conclusions from his experi- 
ences with the half-wave array included 
the observation that the half-wavelength 
vertical is about 5 dB better than any 
3-element array (horizontal or vertical). 
The superb performance of the antenna 
has also enabled him to learn a great deal 
about 80 meter propagation conditions, 
especially regarding European ‘'‘long- 
path’’ propagation that would not be 
readily discernible when using a lesser- 
performing antenna. 

The accompanying photos show Jack’s 
5-element vertical array and also his 40 
meter quad. Hopefully, it will only take a 
little extra encouragement for Jack to 
write up his antenna as a construction ar- 
ticle for CQ! 

Wrapping It 
In this month’s ‘‘Random Headings’’ 

Antennas column series we have return- 
ed to some more conventional antenna 
subjects and issues to discuss between- 
the-bands signal monitoring and special- 
ized antennas for cordless telephones. 
We have also looked at the interesting an- 
tennas making up N7AM’s “‘big signal 
from Bremerton.’’ Next month we'll con- 
tinue with several other topics of timely 
interest. See you then. 

73, Karl, W8FX 

taps for best s.w.r. Additional taps are provided for operation on 40 meters. (Photo 
| Parallel-tuned coil and condenser, mounted at the base of the driven element, with 

courtesy N7AM) 
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Photo looks to the northeast; the left side 

of the picture shows the NW element 
cranked down to the 40 foot level. Vacu- 
um relays are used to switch directivity 
patterns and between phone and c.w. 
segments of the 80 meter band. (Photo 

courtesy N7AM) 
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‘Ducks are getting 
smaller! 

ROHN brings the top 

to you with its patented design 

For the ultimate “on the ground” 

service and antenna installation, 

a ROHN “Fold-Over” Tower is your 

best buy. Your safety comes first with 

“Fold-Over’. For complete details write: 

ROHN. 
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Once you have your beam up, the next stage is finding 
out exactly where you want to point it. Here’s where 
your personal computer comes in handy. 

LATITUDE AND LONGUTUDIE 
CALCULATIONS 

BY THOMAS R. SUNDSTROM*, W2XQ 

Broong the variety of tasks the micro- 
computer has taken onin the home and in 
the amateur radio shack are calculations 
involving latitude and longitude. There 
has been a proliferation of beam-heading 
charts. Some include return bearings and 
some include both long- and short-path 
headings. Still other reports include dis- 
tances expressed in statute miles, nauti- 

cal miles, or kilometers. Great-circle and 
direction-finding programs should be of 
interest to the amateur who operates the 
h.f. bands and the v.h.f.-u.h.f. bands. For 
example, the ARRL has announced VHF/ 

UHF Century Club awards based upon 
the grid locator system, asystem that has 
been used in Europe for a number of 
years. Further, direction finding on the re- 
peater sub-bands has become increas- 
ingly more important. Some amateurs 
compile a reference table of compass 
bearings to Known transmitter locations, 
compare that to their antenna rotor con- 
trol readout, and use all of that data to tri- 

angulate on an unknown jamming source. 
For the shortwave listener, great-cir- 

cle path and propagation prediction pro- 
grams are interesting to compare broad- 
casting schedules to band conditions. 
Billboard Publication’s annual World 
Radio TV Handbook, in addition to broad- 

cast schedule information, lists many 

transmitter locations with latitude and 
longitude expressed in decimal degrees. 

Over the past few years print media 
have published a number of computer 
programs using latitude and longitude 
values. Most of them work well but re- 
quire the user to enter latitude and longi- 
tude as decimal values. In addition, given 
the design of the program, some values 
must be entered as positive values and 
some as negative values, depending upon 

*Box 175, Vincentown, NJ 08088-0175 
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positional relationships to the Greenwich 
meridian and the equator. With a micro- 
computer available for use, there is no 
reason to do these calculations by hand. 
A set of subroutines were developed 

and used to replace the front end of a 
number of programs of interest to me. A 
subroutine is not a complete program un- 
to itself, but may be incorporated into a 
larger program by using a GOSUB state- 
ment to enter the subroutine and a 
RETURN statement to get back to the main 
program. 

Although these subroutines have been 
written for an Apple || Plus™ (trademark 
of Apple Computer Inc.), it should be rela- 
tively easy to convert them for other mi- 
crocomputers. 

How It Works 
The subroutines in the listing with this 

article have been documented with REM 
(remark) statements. The main loop, be- 
ginning at line 1000, offers an option to in- 
sert your home location values (begin- 
ning at line 1600) or two locations (begin- 
ning at line 1100). You have the option of 
entering degrees, minutes and seconds, 
or decimal degrees, or combinations 
thereof by looping through the subroutine 
beginning at line 1300. Format reminders 
prompt for the input data separated by 
commas. 

The subroutine starting at line 1300 
calculates decimal degrees and then 
runs each calculation through the sub- 
routine beginning at 1500. This subrou- 
tine assigns plus or minus values to each 
latitude and longitude calculated. You 
may have to adjust the ‘‘if-then’’ (lines 
1520-1550) statements to route the cal- 
culation through the correct value (line 
1560 or line 1570). The output of this sub- 
routine drives your program. In your main 
program, write one additional line using 
the information in line 1580 to convert C(1) 
through C(4) to the variables in your main 

program. The added line should precede 
the main program and follow the format: 

xxxx 0(1)= :0(2)= :€(3)= :€(4)= :REM CONVERSION 

Where ‘‘xxxx’’ is the line number. Insert 
values as needed. 

The subroutine beginning at line 1600 
inserts the standard home location 
values based on the data in lines 1630 
and 1650. You can calculate your deci- 
mal values for your location by answering 
“no” to the question in line 1010 when 
you run your program for the first time. 
Use a PRINT statement to write the values 
of C(1) and C(2) to the screen, copy them 
down, and then change lines 1630 and 
1650 for your location. 

For your use, two additional sub- 
routines may be called with a GOSUB 
statement whenever you need them. The 
first is an option to run the program again 
(beginning at line 1900), and the second 
is an ‘‘enter C to continue.’ The latter is 
useful to control the flow of output to the 
screen, to enable you to look at one 
screen ata time, rather than have it whiz 
by at an unreadable speed. 

Where practical, all key responses test 
for an acceptable response to minimize 
keyboard errors. ‘‘If-then’’ statements do 
the work here. 

Conclusion 

You can use these subroutines by writ- 
ing your main program and get the input 
data (location names and four coordi- 
nates) from the subroutines by using a 
GOTO 1000 or GOSUB 1000 statement ear- 
ly on in your program. Get back to your 
main program by inserting the appropri- 
ate GOSUB statements into lines 1180, 
1190, and 1200 as needed. 

In conclusion, if you find these line 
numbers duplicate those of another pro- 
gram, | recommend you type these in as 
listed and save them on disc or tape. 
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REM #*#* MAIN 

1010 HOME VTAB 10: PRINT "ARE YOU AT YOUR NORMAL HOME LOCATION?" 

LOZOS VERMIN a stinAbe sos GRR ch, UEC AN) oi GE 2Eie PRIN 2S 
LOS Cre 23 = YU SOT! 1oa0 

IF Z@ = "N" GOTO 1710 

i 23h poe ee hee mettre SNe Oni Gl MCEAG 
FOR X¥ = N TO 

IF X¥ = 4 THEN 

HOME FRC ou 

PRINT “ENTERS L 

So 
FE 

GOSUE 

GOSUB 
NEXT X 

Gye 

GOSUB 199 

END 

REM *** CONVE 

PRINT FRINT 

NUTES-SECONDS; 

Cle Re Ne 6} 

LE ea 2h OR -@ 

Oe 

ON @ GOTO ia) 

RRL M HT o 

HTAB PRINT 

PRINT HTAR 6 
EE ¥So= EN OR 

TSAO UE Nise Some 
Q 

TARE Ce = SD ateenGi te ae 
1490 GOTO 1450 

HTAR 3: PRINT 
M = Of Q 

HTARB PRINT 

GOTO 

RETURN 

REM *** ASSIGN 

REM #2 CHANGE 

ST PLUS AND MIN 
IF Y$ = "N" TH 
IF Y# = "S" TH 
IF YS E" TH 
Nee afc W' TH 

CK) eee 3c. at 

Cex OS Cx) ek 

REM ### Cii)= 

C44) =O0THER LOCA 

REM *#* INFUT 

REM *#* INSE 

SO NS = "TOM-— 

GOTO 1960 

REM *## INFUT 

N= 1 

HOME VTAR 3 

PRINT FRINT 

INPUT N& 

PRINT PRINT 

PRINT 

INFUT We 

GOTG 19060 1780 
1800 REM ** IDENT 

1819 HOME VTAB 10 

: RETURN 

Bee Gly til 

> VTAB 12 

1900 REM 

Loo” “HOME 

1920 PRINT : FRINT 
PRINT "CY/ND 
IF Z& = "Y" TH 
IF 2$ = "N" TH 
IF 782 > Hye 

: HOME : 
aie Fe 
HTAR 

Be 

EXT 
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GOSUB 19800: HOME 

RINT "ENTER LONGITUDE OF OTHER LOCATION": 

REM ##* PUT YOUR MAIN FRE 

REM *** GOSUB 

REM *** STATE 

PRINT 

1140 

ENTER LATITUDE OF HOME LOCATION": GOTO 1150 

-ONGITUDE OF HOME LOCATION": GOTO 1150 

PRINT "ENTER LATITUDE OF OTHER LOCATION": 

(Cian RS) BSiS) 
REM DEG~MIN-SEC TO DECIMAL DEGREES 
REM STANDARD VALUES +/- 

RAM STATEMENTS, 
ATEMENTS, OR RETURN 

MENTS UN THES [TION OF THE FROGRAM. 
REM REPEAT JOB? 

RT DEG-MIN-SEC TG DECIMAL DEGREES *** 

"DO YOU WANT TO ENTER: ": HTAB S: PRINT "(1) DE 

OR": HTAR S: PRINT "(2) DECIMAL DEGREES?" SPC ¢ 

rece GON: sa 

51410 

PRINT “DEGREES, MINUTES, SECONDS, LAT/LONG" 
MEOR MAM aD aie Sialeot 

: PRINT “ENTER: "s: INFUT D,M,S,Y¢ 
ys = "S" OR YS = "E" OR Y@ = "W" THEN 1290 
OF “ VOU CR as awEEOR vb )s oe Cull 

Gi) AS 7 ey ee SO Ole), 

UPORMATES “DD ES! JE ReIN TE 

NENTERS (sis CNPUT Boys 

Braemar 

LINE NUMBERS IN THE FOLLOWING FOUR STATEMENTS 

US LUES FOR N, S, © AND W TO YOUR FROGRAM 

EN a 

EN 

EN 

EN 
e 

) 

: RETURN 
TURN 

HOME LAT. : C(2)sHOME LONG.: C(3)=OTHER LOCATIO 
TION LONG. 
STANDARD DATA x** 

T YOUR COORDINATES BELOW ##* 

(te eer th oleae 

T YOUR NAME AND LOCATION BELOW xa 

"VINCENTOWN, Nd” 

NON-STANDARD DATA ##*# 

“WHAT IS YOUR NAME?": PRINT 

"WHAT IS YOUR HOME LOCATION?" 

IFY OTHER LOCATION *#** 
: PRINT "WHAT IS THE OTHER LOCATION?": PRINT 

E JOR AGAIN? **x 

"pO YOU WANT TO RUN THIS JOB AGAIN?": PRINT 

ws GER ASs PRINT 2s 

EN 1010 

EN 1960 
OR 2 Ne) EINE 2) 

FRONT “US yEHeis REARS 

CONTINUE *##%* 

a: OF RONEN. Ve 

» "SOTO TLOLO 

THOSE BNIVUNUWE vortetscem tote eo = 

GORE SL 

THEN 134 

TS ADJU 

Ie Lili oes 

INFUT 0 

HTAR 255 

Once saved, reload the subroutines and 
renumber them, so as not to conflict with 
the main program, using a utility program 
such as Applesoft’s ‘‘RENUMBER.’’ Then 
type the other program into the computer 
and save the whole program under a dif- 
ferent name. The subroutines presented 
here and saved as is can be reloaded and 
used again in other programs, again re- 
numbering and resaving under a new 
name as necessary. 

| hope you find these subroutines as 
useful as | have. Questions? I'll help if | 
can, but an s.a.s.e. is a must. 

Key Perfect 

TOTAL 

Key Perfect is a utility program that 
generates a ‘‘check code’”’ for each 10 
lines of BASIC or 80 bytes of machine lan- 
guage for an Apple II or Apple II Plus with 
DOS 3.2, 3.2.1, or 3.3 with a minimum of 
24K. Key Perfect is available from Micro- 
Sparc, Inc., P.O. Box 325, Lincoln, MA 
01773 (telephone 617-259-9710). MSI 
publishes Nibble magazine for Apple 
users. 

First type these subroutines exactly as 
they appear, with all REM statements, 
character strings, and line numbers as 
presented. Save the subroutines, and 
then boot the Key Perfect disk and follow 
its instructions. Your table should exactly 
match the table published here. If it 
doesn’t, check the line numbers where 
the code differs for typing errors. 
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REASONS WHY 
KNOWLEDGEABLE 
AMATEUR RADIO 
OPERATORS CHOOSE 

flexible, 
electrically 
transparent 
Phillystran* 

1. non-absorption and no 
re- radiation of radio signals. 

2. no need to compute non- 
resonant lengths. 

3. complete elimination of RFI 
associated with steel guys. 

4. substantial reduction in 
guy-installation time. 

5. no more cutting of steel 
cable to install insulators 
and cable clamps. 

6. no more handling of steel 
cable; and no “fish hook” 
frayed ends to snag your 
hands. 

7. non-corroding and 
maintenance-free. 

8. high strength combined 
with lightweight, non- 
stretch and inherent 
flexibility. 

9. a neater, more aesthetically 
pleasing tower appearance. 

10. substantial reduction in ice 
loading. 

FIELD PROVEN: More than 450 
commercial radio & TV towers 
have been guyed with Phillystran. 

Pourable resin provides convenient, 

highly efficient terminations. 

TECHNICAL LITERATURE 
AVAILABLE. Call/write 

P.O. Box 454 @ 20 Commerce Drive, 
Montgomeryville, PA 18936 
Telephone: (215) 855-8450 

Telex 84-6342 Cable: Philres MMLL 

to qualified suppliers of 
DISTRIBUTORSHIPS AVAILABLE 

amateur-radio equipment 
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SHOWCASE 
EIMAC Power Triode 

The EIMAC division of Varian has an- 
nounced the new 3CX800A7 ceramic/ 
metal power triode intended for use as a 
cathode-driven amplifier for h.f. and v.h.f. 
service. This compact tube is intended 
for high-power linear-amplifier service. A 
single tube will produce a full 2 kw p.e.p. 
or 1 kw c.w. input power. The 3CX800A7 
is rated for 800 watts plate dissipation 
and will deliver full power output with less 
than 40 watts peak drive power. Power 
gain is better than 15 dB. The air-cooled 
anode requires less than 20 cfm with a 
back-pressure rating of 0.35 cfm for full 
dissipation at sea level. 

Height of the 3CX800A7 above the 
socket plane is only 2% " (5.7 cm), mak- 
ing the tube suited for compact linear- 
amplifier design, compatible with mod- 
ern, low-profile styling. For more informa- 
tion, contact Varian, EIMAC Division, 301 

Industrial Way, San Carlos, CA 94070, or 
circle number 101 on the reader service 
card. 

Magnum Distributing Has 
‘‘Maxcom’’ Antenna Matcher 
Magnum Distributing has introduced 

the ‘‘Maxcom’”’ automatic, high-speed 
antenna matcher. ‘‘Maxcom’’ will tune 
one antenna from .3 MHz to 70 MHz with 
a v.s.w.r. of less than 1.5, when properly 
installed automatically without external 
control leads in either the dipole or long- 
wire configuration. The matchers are 
available in three models covering 500, 
1000, and 2000 watts p.e.p. Their light 
weight and small physical size make 
them useful for self-supporting dipole in- 
stallations. 

‘‘Maxcom’’ matchers are manufac- 
tured by Terramar Systems, Inc. of Fort 
Lauderdale, Florida. For more informa- 

MAXCOM 
sy TERRAMAR SYSTEMS,INC. 
WIGH SPEED AUTOMATIC 
ANTENNA MATCHER, 

1,000 
3. TO.70 MHZ. 

WATTS P.E.P. 

tion, contact Magnum Distributing Inc., 

1000 S. Dixie Hwy. W. #38, Pompano 
Beach, FL 33060, or circle number 103 
on the reader service card. 

Communications Specialists 
TE-64 Test Encoder 

The TE-64 test encoder, manufactured 
by Communications Specialists, will pro- 
vide a total of 64 audible and sub-audible 
tone frequencies for test purposes. Mea- 
suring 5.25"L x 3.3"W x 1.7H, it is suit- 
able for shop or service truck use, and 
with the addition of a 9 volt transistor ra- 
dio battery it may be made completely 
self-contained. Mounting brackets are 
also included. 

Frequencies available include all 32 
standard EIA sub-audible frequencies, 19 
burst tone frequencies (from 1600 Hz to 
2550 Hz in 50 Hz increments), 8 touch- 
tone frequencies, and 5 test frequencies 

including 600, 1000, 1500, 2175, and 

2805 Hz. The TE-64 provides a low-impe- 
dance, low-distortion, adjustable sine- 
wave output at 5 volts peak-to-peak andis 
powered by 6 to 30 volts d.c. The output 
level is flat to within + 1.5 dB over the en- 
tire range selected. Separate level ad- 
justment controls and output connec- 
tions are provided for each tone group 
(audible or sub-audible). Frequencies are 
dialed in with a rotary switch located on 
the front panel and an OFF position is pro- 
vided for no tone output. The TE-64 
comes with a one-year factory warranty. 
Price is $79.95. For more information, 

contact Communications Specialists, 
Inc., 426 West Taft Ave., Orange, CA 

92667, or circle number 102 on the read- 
er service card. 
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Flesher Corp. TU-470 
RTTY/C.W. Terminal 

The Flesher Corp. TU-470 receives up 
to 300 baud on all three shifts, provides 
TTL and RS-232 compatible I/O, including 
bi-polar c.w. and PTT outputs for com- 
plete remote control and isolation of com- 
puter level I/O keying. Each TU-470 RTTY 
filter board is a high-sensitivity, high-Q, 
3-stage, 6-pole active bandpass filter 
which provides stability and sharpness, 
maker says. A signal balance restorer cir- 
cuit has been incorporated to allow re- 
ception of non-standard RTTY shifts on 
mark only. The c.w. filter/demodulator 
has a 3-stage, 6-pole filter centered at 
750 Hz for c.w. reception. The TU-470 
also provides xtal-controlled AFSK, FSK, 
170 Hz narrow preselector filter, built-in 
20 or 60 ma loop supply, and more. 

The unit is available wired and tested 
for $499.95. For more information, con- 
tact Flesher Corporation, P.O. Box 976, 
Topeka, KS 66601; or circle number 104 
on the reader service card. 

Trio-Kenwood TW-400A 
F.M. Dual-Band Radio 

Trio-Kenwood has announced the ad- 
dition of the model TW-4000A, a compact 
combination 2 meter and 70 centimeter 
f.m. radio. Among the new features are a 
large, easy-to-read LCD display, 10 chan- 
nels of memory with off-set recall, lithium 
battery memory back-up, dual digital 
v.f.0.’S, priority watch, common channel, 
programmable memory scan, band scan, 
and 25 watts of r.f. output on each band. 

An optional accessory available for 
use with the TW-4000A is the VS-1 voice 
synthesizer unit which announces the op- 
erating frequency, v.f.o. ‘‘A’’ or ‘‘B’’, re- 

peater offset, and the memory channel 
number when the unit is turned ‘“‘ON”, 
when another frequency is selected, or 
when a memory is recalled. The VS-1 is 
designed to be easily installed inside the 
TW-4000A. Price of the TW-4000A is 
$599.95; the VS-1 is $39.95. For more in- 
formation, contact Trio-Kenwood Com- 
munications, 1111 West Walnut Street, 
Compton, CA 90220, or circle number 

105 on the reader service card. 
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FIELD DAY 
TRANSCEIVERS 

RT-77/GRC-9, portable 2-12 
Mhz unit; 7 watts (AM), 15 W (CW) 
output. 11 tubes. Req. 580 V 100 
ma,6.6V2amp, 120V 45ma,1.5V 
500 ma, & 6.9 V575 ma. 16x13x8”, 
35 Ibs. sh. Used ..... $39.95 
MANUAL ........... $8.50; 
CONNECTORS . $4 ea w/set. pur. 

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 2 SE Tne 

/legs & seat; 
Auto Tech MFJ powers RT-77 at radiited arate 
Amplica Gillaspie 3.6 W (AM), 10 W (CW). 40 Ibs. 
Avantek Scientific Atlanta Used: toys cre vec $35. 
Chaparral Alliance U-100 & HD-73 RT-671/PRC-47, 2-12 Mhz USB, CW: 100 watts max. 
Avcom Solid-state; Collins mfg. Req. 26 VDC. Inc. handset, antenna, 

other acces.; 180 Ibs. sh. in transit case. Used-clean, $395. 

Prices F.0.B. Lima, 0. e VISA, MASTERCARD Accepted. 
Allow for Shipping ¢ Send for New FREE CATALOG ’83 

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

FAIR RADIO SALES . 
1016 E. EUREKA - Box 1105 > LIMA, OHIO - 45802 
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Modulators, Switches & Hardware, Cable & Connectors’ 

AUSTIN C. LEWIS LEWIS CONSTRUCTION CO. 
P.O. BOX 100 
HUMBOLDT, TN 38343 

K4GGC 
901-784-2191 

“IN BUSINESS AT THIS LOCATION SINCE 1964” 

Call Or Write For Our Latest Brochure and Prices. 
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WekKantronics The interface 
BTTY-CWeuP Terronal Unit 

TI-99 
TRS-80C 
VIC-20 

Turn your existing computer into a complete Ham 
communications terminal by linking it to your trans- 
ceiver with The Interface. Send and receive Morse, 
RTTY, and ASCII with any of six different computers. 
The new Hamtext program for the VIC-20 and Com- 
modore 64 allows storage of received messages to 
tape or disc, and is compatible with the VIC printer. 
Call Dan or Rick for a special price. 

Apple 
Atari 

Commodore 64 

4 812-422-0231 
MON-FRI SAM-6PM © SAT 9AM-3PM 

Write for our new and used equipment list 

Please send all reader inquiries directly. 
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The army used to call it a “field expedient, ” using what 
you have at hand. KB2MF uses a bit of theory and a field 
expedient to get some r.f. out on 160 from a city lot. 

The Unconventional 
Sloping “L” Antenna 

For 160 Meters 

Living in a ranch-style home on a 
70’ 110’ lot in a residential neighbor- 
hood presented me with a challenge to 
build a 160 meter antenna. 

As a broadcast engineer familiar with 
antenna operating between 550 and 
1600 kHz, | was very concerned with the 
match between the transmitter and the 
antenna. Broadcast transmitters are de- 
signed to work into a 50 ohm load with 
zero reactance (expressed 50 + j0 
ohms). The j is used to identify reactance, 
+ for inductive and — for capacitive. If 
the reactive component is not @, the pow- 
er output and transmitter efficiency will 
suffer. In addition, the bandwidth will be 
affected and consequently the sound will 
suffer. 

The more | thought about the perfect 
antenna for 160, the more discouraged | 
became. There was just no way to erecta 
halfwave or quarterwave antenna on my 
limited property. Or was there? The ques- 
tion that kept popping up was is it neces- 
sary to achieve 50 + j@ ohms? The an- 
swer was not really. What would suffer 
and what problems could | expect to see? 
Bandwidth and efficiency were not major 
issues, and since an amateur transmitter 
operates either in the c.w. or s.s.b. mode, 

the key-down duration period wouldn’t 
put any excessive strain on my finals. 

With theory now out of the way, | pro- 
ceeded to string up a quarterwave anten- 
na any way | could. The result was an an- 
tenna wire attached to my tower, end-fed 

at 30 feet, sloping down to the far corner 
of my backyard, and attaching to a6 foot 
high stockade fence. From that point the 
wire makes a 45-degree turn to the right 
and travels 1 foot above the fence for 50 
feet. The only ground used is the 30 foot 
tower and an 8 foot ground rod attached 
to it. The total length of wire used was 
about 136 feet. 

To make the antenna work, | installed a 
Bird model 43 Thruline wattmeter in the 
line at the transmitter end and trimmed 

*22 Sutton Place, Toms River, NJ 08753 
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BY WALT S. GRADZKI*, KB2MF 

End-fed at 30’ 

Antenna wire 

Insulator 

Stockade fence 

Fig. 1- Diagram showing antenna layout, 
an unconventional sloping ‘‘L.’’ 

1800 
1825 
1850 
1875 
1900 
1925 
1950 
1975 
2000 

eee! 

NN So tpt Qooa~nanan ay eR eek ike a 

Table I- S.w.r. measured with the Bird 43 
Thruline wattmeter. 

the antenna length for a 1:1 s.w.r. at the 
center of the band. Using this technique | 
got ans.w.r. of 2.5:1 at the band ends and 
an s.w.r. of 1:1 at the center. 

Just out of curiosity, and since | had 
the equipment handy, | measured the 
whole band with a stable URM-25F signal 
generator and a General Radio 916-AL 
R.F. Bridge. At 1900 kHz the antenna sys- 
tem read 48 + j®@ ohms. However, at 

1800 12 + j3.30hm 
1825 15 + j100hm 
1850 22 + j130hm 
1875 34 + j16.30hm 
1900 58 + j8ohm 
1925 51 — j370hm 
1950 28 — j370hm 
1975 15 — j26ohm 
2000 10 — j190hm 

Table Il- Resistance and reactance. 

1800 kHz it read 12 + j3.3 ohms, and at 
1975 kHz it read 15 — j26 ohms. As you 
can see, the resistance and reactance 
varied all over the place. 

The end result is that the antenna 
works great throughout the band. It was 
cheap and easy to build. The items used 
were 136 feet of No. 14 copperweld wire, 
2 plastic insulators, 1 hose clamp, and a 
length of RG-8 about 50 feet long with a 
PL-259 connector on the end. 

Will it work DX? Perhaps. Will it work 
WAZ? Maybe. Can | operate on 160 me- 
ters and have fun? You bet! The moral to 
this story is don’t be concerned about a 
proper antenna. Improvise and trim until 
you get a good, low s.w.r. and operate. 

Tape or 

wrap lock 

Fig. 2— Typical end-fed installation of the 
unconventional sloping ‘‘L.”’ ‘cal 
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The publishers of offer you books to while away those lazy summer days! 

* Teaching Novice classes? Your students will thank you for using the edition of The 
Final Exam. Not a Q & A manual, but a straightforward book that tells your students what you want 
them to know while keeping them amused. Your students will finally enjoy learning! Used in classes all 
over the country. Only $4.95 plus $2.25 Shipping & Handling (S & H) for a single copy. Quantity 
discounts usually available through your local dealer. 

* Want to keep up with changes in the FCC rules? For only $9.95 per year we offer youa subscription 
to with verbatim updates mailed Ist Class every 2months. There’s 
no better service anywhere! 

* by Stu Gregg is just what beginning DXer’s need. With a 
sense of humor, Stu teaches the basic ins and outs of DX. Only $9.95 (plus $2.50 S & H). 

* Gotan Apple II" II+” or Ile”and like DX? will help you tremendously with your 
record keeping while you work on DXCC! On 5 \” floppy with good documentation for $29.95 (plus 
$2.00 S & H). 

* Can't remember where you saw an important formula or table with ham data? Look in ! 
This is an encyclopedia of miscellaneous info for hams for just $9.95 (plus $2.25 S & H). 

* Here’s the newest book by Bob Shrader - W6BNB- . Ifyou 
really want to understand ham radio theory, then this book is a must! Available tor $19.95 (plus $3.50S 
& H). 

* Antenna enthusiasts! You need by John Kraus - W8JK. This is loaded with calculus and 
trig but is the “Bible” of antenna books. Only $44.95 (plus $4.00 S & H). 

* Do you want antenna applications? Order . This 1,013 page 
book by H. Jasik has more info than you'll use in three lifetimes. Just $74.95 plus ($4.00 S & H). 

* Want agood theory book on electronics? Get by Bob Shrader. Need 
to pass the FCC’s General Radiotelephone exam? Used in classrooms throughout the country, this 
theory book does the trick. Order one today for $26.95 (plus $4.00 S & H). 

* Ready to learn solid state? Get by Malvino. This is the book to read after 
Electronic Communication. Put it on your bookshelf for $26.95 (plus $4.00 S & H). 

* California orders must include 6 4% sales tax (no tax on S & H). Visa & MasterCard accepted. All 
of the above items are in stock at this time. Prices valid until September 1, 1983. Free shipping via UPS 
or Parcel Post on orders over $75. 

(Vol. I) will instruct you how to teach ham 

classes. The first volume discusses the psychology of learning, lesson plans, 

course development, etc. What’s more, an organization is being developed to 

certify ham radio instructors. Dick Bash - KL7IHP is almost finished with the book 
and plans to have it available in September. Price will be $14.95 (tentative) plus 

$2.50 S & H. 

We are seeking authors for books on RTTY, satellites (Phase III-B or later), antennas, and VHF/UHF 
theory. Please send for our information sheet and get your book published now! 

Orders should be mailed to: 

P.O. Box 2115 @ San Leandro, CA 94577 © 415-352-5420 
Telephone orders accepted Monday - Friday, 10 AM - 6 PM (California time) 
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COAXIAL CABLE SALE 

WITH ORDER OR SEND SASE 

** SATELLITE TV—TYPE ‘‘N”’** 

UG-21D/U Male for RG-3, 213..... $3.00 
UG-21D/U Silver Plate.......... $3.35 
UG-23B/U Female for RG-8...... $3.75 
UG-27C/U Elbow, Silver......... $5.25 
UG-29B/U Barrel, Silver......... $4.25 
UG-57B/U Double Male, 
SilWO lees tiiccties cas coi ae needa tence $5.25 

Same Day Shipment! 
* FRANCHISED DISTRIBUTOR, KING’S CONNECTORS 

POLYETHYLENE DIELECTRIC 
RG6A/U double shield 750hm................ 25¢/ft. 
RG59/U 100% foil shield TV type. . . .$7/100 ft or .10¢/ft. 
RG8U 96% shield mil spec. .$27.95/per 100 ft or .31¢/ft. 

COMM 
CENTER 

RG11U 96% shield 750hmmilspec........... 25¢/ft. 
RGS58AU Stranded Mil Spec 96% Shield........ 12¢/ft. 
RG58U mil spec96% shield................-- 11¢/ft. 
RG62AU 96% shield 93 ohm milspec.......... 12¢/ft. 

LOW LOSS FOAM DIELECTRIC 

ohare 16.95/100 ft. or 19¢/ft. 

RGS9/6/U 100% foil shield 18 Ga. 750hm....... 12¢/ft. 

RG174/U-mil spec 96% shield. . .*8./per 100 ft or .10¢/ft. 
RG213 noncontaminating 96% shield mil spec. .36¢/ft. 

$14.95/100 ft or .17¢/ft. 

castaoenragescoeouosboo0d 10¢/ft. 

CABLE LOSS CHART — IN WINTER ’82/’83 NEMAL CATALOG — FREE 

100 ft. RG8U with PL-259 
OMGACKION i evais tegen ecaes $19.95 
RG8U 97% shield 11 Ga 
(Equiv. Belden 8214)..... $29.95/100ft. 

RG214/U (Double Silver Shield- 

SOMONMS) eg: cccceecericnt rence $1.55/ft. 
3/8” tinned copper ground 
Strap” pens ton coe ee ence cee 30¢/ft. 
RG-217/U mil spec, double shielded, 
non-contaminating, 1/3 less loss than 

RG-8, 5000 wattrating.......... 85¢/ft. 

ROTOR Cable 8 Conductor (2-18GA/6-22GA). . . . 19¢/ft. 
HEAVY DUTY ROTOR cable (2-16GA/6-18GA). . .36¢/ft. 

CONNECTORS MADE IN USA 
PE-259sTietlon/ Ste tines oacctvecuiess Se teaete vere $1.59 
AmphenolsPL-259%  ercse tae cine recsts. se sct-e encase, arose 79¢ 
Amphenol BNC UG88C/U Male for RG-58........ $1.25 
PL-259 push-on adapter shell............... 10/$3.89 
PL-259 and/or SO-239............-..02-08- 

Reducer UG-175 or 176. 
UG-255 (PL-259 to BNC). 
Elbow)(M359).2..(5. s.00 22-4 
F59A (TV type) built oncrimpring........... 40/$1.99 
UG 21D/U Amphenol Type N Male for RG8....... $3.00 
UG-273 (BNCLOPLE) aren igs ose Mecrerize ees men $3.00 

Cable—shipping $3.00 1st 100 ft., $2.50 each add’! 100 ft. | Connectors—shipping 10% add'l. $3.00 minimum 

COD (cash only) add $1.50—FLA. Res. add 5% Sales Tax ORDERS UNDER $20.00 ADD $2.00 ADD’L. HANDLING 

1325 NE 119th Street, Dept. 4X, North Miami, FL 33161 Call (305) 893-3924 
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SUMMER TIME IS ANTENNA TIME 

Call for prices on KLM 
and Antenna Specialists 

ZUBER'S 
AMATEUR 
RADIO 
a division of Zuber’s Sound Around 

421 First Avenue S.E. 
Cedar Rapids, lowa 52401 

Phone 319/362-4434 
We Want To Be Your Ham Dealer! 
Money Order, Cashiers Check — F.O.B. 
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= __Mebtepae 

The DX operating aid used around the world. Increase your country totals 
on all bands by knowing: Where and when to look for long haul QSOs on the long 
path and Gray Line; When the sun rises and sets at any QTH in the world at any time of 
year. See it all: no tables to use or calculations to make. Slide rule format. 

Large size: map, with zones and prefixes, 12” x 4%"; 12 slides, one for each month, 6%" x 4%”. All 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 Stn., New York, N.Y. 10159 
An information flyer is available free of charge. A product of Xantek, Inc. © Xantek, Inc. 1982 

TRIO-KENWOOD TS-430S 

For your super special price 

Call Toll Free: 

800-638-4486 

Laurel Plaza - Rte 198 
Laurel, MD 20810 

in MD. Call: 792-7373 Please send all reader inquiries directly. 
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HAL is proud to announce the ARQ1000 code converter. This terminal not only supports the AMTOR Ll codes, but 
meets ALL of the commercial requirements of CCIR Recommendation 476-2. The ARQ1000 can be used with present and 
previous generation HAL RTTY products. In fact, any Baudot or ASCII full duplex terminal at data rates from 45 to 300 
baud may be used with the ARQ1000. Some of the outstanding features of the ARQ1000 are: 

e Send/receive error-free ARQ, FEC, and SEL-FEC modes ® Interfacing for loop, RS232, or TTL 1/O 
© Automatic listen mode for ARQ, FEC, and SEL-FEC ¢ “Handshaking” control for printer and keyboard or tape 
© Meets commercial requirements of CCIR 476-2 ® Self-contained with 120/240V, 50/60 Hz power supply 
© By-pass mode for normal RTTY without changing cables © Cabinet matches style and size of CT2200 and CT2100 
© Programmable ARQ access code, SEL-CAL code and WRU ¢ Table or rack mounting 

© Programmable codes stored in non-volatile EEPROM © Built-in DM170 modem option available 
© Keyboard control of normal send/receive functions ¢ Encryption option available for commercial users 
e 30 Front panel indicators and 11 control switches © 812" 17” x 1012” 

The ARQ1000 is commercial-quality equipment that will give you the outstanding performance you expect from a HAL 
product. Write for full details and specifications of the ARQ1000. 

Communications Terminal CT2200 

DISPLAY. MONITOR 
vari EIEN o KOSS OU 

TUNING INDICATORS 

By popular request — the new CT2200. Our slogan is “When Our Customers Talk, We Listen” — and we ce been listening. 
The CT2200 includes these often requested features: 

¢ New AMTOR connections for use with ARQ1000 e Expanded HERE IS storage for a total of 88 characters 
© Keyboard programming of all 8 “brag-tape” messages ¢ Non-volatile storage of HERE IS, “brag-tape,” and SEL-CAL code 
e Programmable selective call code © 3%” x17” x 1012” 

All of the proven CT2100 features are retained. Some of these features are: 
© Tuning scope outputs (a MUST for AMTOR) ® Built-in demodulator for high tones, low tones, “103”, or “202” modem tones ¢ 
36 or 72 character display lines © 2 pages of 72 character lines or 4 pages of 36 character lines © Split screen or full screen display 
¢ Baudot or ASCII, 45 to 1200 baud ¢ Full or half duplex © Morse code send/receive at 5 to 99 wpm ® Send/receive loop 
connection @ Automatic transmit/receive control (KOS) ¢ Audio, RS232C, or Loop!I/O ® On-screen tuning and status indicators 

e Clearly labeled front panel switches, not obscure keyboard key combinations * Separate convenient lap-size keyboard 
Internal 120/240, 50/60 Hz power supply © Attractive shielded metal cabinet 

In addition, an update kit is available so that all CT2100 owners can update their CT2100’s to include CT2200 features. 
The kit even includes a new CT2200 front panel! Rather than making a proven product obsolete, HAL put even more 

behind the buttons. Pick up a CT2200 at your favorite HAL dealer and join the RTTY fun. Write for our full RTTY catalog. 

HAL COMMUNICATIONS CORP. 
Box 365 

Urbana, IL 61801 (217) 367-7373 
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a monthly feature by 

HUGH CASSIDY, WA6AUD 

NEWS OF COMMUNICATIONS AROUND THE WORLD 

Sound, sound the clarion, fill the fife! 
Throughout the DX world proclaim 
One crowded hour of DX life 
ls worth an age without aname... 

Though August brings the warm, slow 
days of summer, it is also a sign that the 

great days of Fall DXing are near. As DX- 
ers turn from the rites of summer to pre- 
pare for the great CQ World-Wide DX 
Test in October, it is also the time to bur- 
nish some of the never-ending worries. 
Last week one of the burnishers was up 
the hill to alert us to some of the problems 
that worriers face. 

“It's these contests that are getting to 
me,’’ he glumly advised us. ‘‘Once | 
would be all fired up when Fall was near, 
ready to go day and night and not particu- 
larly caring what contest was on. If there 
was a contest, | was there. | would work 

“em all. But somehow it doesn’t seem to 
be fun anymore. Sometimes | hardly get 
excited at all.’’ 

As one eventually comes to suspect, 
there is a reason for most everything; 
hardly anything ever happens without a 
reason. The initial suspicion was that the 
local QRP type had been trampled on ina 
pile-up, possibly not only having been 
beaten, but maybe even not getting 
through with the end of the bunch—those 
with low towers and lower power. Cer- 
tainly this one would have been out of 
place in that crowd. 

“Remember the DX Tests this Spring?”’ 
he asked, his eyes filled with a question 
that we suspected we would hear more 
about. ‘‘The bands were opening to vari- 
ous parts of the world. That was good, but 
the more |’d tune, the more I’d find sta- 
tions just sitting on a frequency and call- 
ing ‘CQ DX.’ On some bands it seemed as 
though they were lined up like pickets on 
a fence.’’ The QRPer leaned closer. ‘‘And 
would you believe? They were mostly W’s 
and K’s! What do you think of that?’ 

“What | want to know,”’ continued the 
QRPer, quickly getting to the nub of his 
worries, ‘“‘is why anyone in a world-wide 
DX test needs to work or go looking for a 
‘W’ or ‘K’ station? That’s what I’d like to 
know. Are those prefixes suddenly so 
rare that all you have to do is announce 
your availability and you'll be fightir1 off a 
pile-up? What’s going on anyhow?’ 

“That all?’’ we slipped in, and the 
QRPer was off again. ‘‘And what about all 
these ideas that you read about every 
time you pick up a magazine? Things like 

77 Coleman Dr., San Rafael, CA 94901 
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This is Heitor Vianna Posada Filho who 
operates from Niteroi across the bay 
from Rio de Janeiro. Interested in DXing, 

he signs PY1EQR and works as a flight- 
control radar operator at the Rio de Janei. 

ro airport. 

a codeless license, no DXCC credits on 

the new bands, no license at all for CBers, 

more phones on the old bands, no phone 
on the new bands. And what do you think 
of that idea | saw in one magazine that 
full-blown pile-ups on a rare station 
should be confined to 10 kHz of the 
band?’’ Again the QRPer was leaning 
close to nail down our attention. ‘‘Can 
you imagine a true-blue ZA-Albanian 
showing on the bands and trying to hold 
things to 10 kHz? | don’t think that DX has 
ever before been in such a precarious 
state, and | fear for the future.’’ This was 

a worried DXer for sure, standing there 

using his hands to shape his words. But 
what could one say? 

Most DXers live with the premise of the 
fairness of men and the goodness of the 
world. But this one was feeling the edge 
of something that he could not scratch. 
“That’s just what they were doing,’’ he 
said, pounding a fist into the palm of the 
other hand for emphasis, ‘‘and some of 
them were running everything wide open 
and maybe even a bit more. Why some 
were buckshotting 5 kHz either side of 
their frequency, and you know what it 
takes to do that these days. That isn’t the 
way it is supposed to be, is it?’’ He said all 
of this as though there was no room for 
argument. It was then that we decided to 
haul him even further up the hill to the Old 
Timer who has been around so long that 
he knows personally everything that irri- 

tates DXers and possibly even a few 
more that the newer DX types have not 
yet thought of. Sometimes a second opin- 
ion helps. 

The QRPer was quick into his woes. 
“Sometimes | think,’’ he said, ‘‘that the 
good old days are all gone and there are 

no good ones left.’’ Then he again told the 
Old Timer of his fears and troubles. He 
got an attentive ear. Finally the Old Timer 
spoke and we listened. 

‘You've probably heard me Say it be- 
fore, but almost every DXer comes on the 

scene thinking he’s found perfection in 
an imperfect world. Usually he is so con- 
vinced that he wants no change except 
for possibly adding some new countries. 
But one learns; one always does.’’ The 
Old Timer looked at the QRPer. ‘‘You fol- 
lowing me?”’ he asked, and the QRPer 
nodded his head. 

“Years ago,” the Old Timer continued, 

“| had moderate power anda beam. Ina 
contest I’d hear someone with a strong 
signal calling a station that | needed and 
the strength of the signal discouraged me 
from even getting in. Then after awhile | 
continued to listen, and although the sig- 
nal might have been strong, the results 
were not. Finally | came to the conclusion 
that what | was hearing was a signal off a 
vertical or possibly a dipole, but a signal 
that was being radiated in more than one 
direction—sometimes a signal that was 
stronger at my place than at the DX sta- 
tions. Understand? 

“I’m going to speculate,’’ the Old Tim- 
er continued, ‘‘that while you hear them 
calling ‘CQ DX,’ you also hear sparse re- 
sults. Maybe once in awhile you'll come 
across a Station with a superb location, 
high towers, and big antennas. Throw in 
the adequate power, and they'll work 
everything. But you’ll also find them 
scanning the bands in a DX Test, hearing 
what they need for multipliers, working 
them quickly, and then on to another. 
When they can’t work multipliers, they 
work counters, and many West Coast sta- 
tions have done just that by working JA’s 
as long as their endurance lasts when the 
bands are out to other areas. Certainly 
you've noticed all of this?’’ 

The Old Timer had the QRPer’s atten- 
tion. ‘You mean that maybe I'd ignore 
those camped on a frequency and ever- 
lastingly calling ‘CQ DX’ and search for 
countries and counters that | might hear 
and which they probably are not. Is that 
what you mean?”’ 

The Old Timer was looking off into the 
distance. ‘‘You might try it,’’ was all he 
would say. The QRPer stood waiting for 
more advice, but none came. We weren’t 

going to say anything at this point, for it 
was evident that this QRPer respected 
words that came from a source of wis- 
dom he thought was denied him. But we 
knew he’d learn, for DXers always do. 

“How many licensed amateurs are 
there in the U.S. these days?’’ we asked, 
already knowing the answer, hut trying to 
divert this QRPer’s thinking. Ine answer 
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The WPX Program 

Mixed 

_NU4N 1053... 
.. DF1SD 1054 . 

S.S.B. 
... KAOIQR 1587. 

. G4KHF 1588... 
.. JF2IGP NOOO! ae. vets 

C.W. 
2 OA ioe EA7CJM 

pian. eVESDAR 
. WOVEN 

22 OE ee 
2208... 

Endorsements 

450 DF1SD, KI2G, KU4N, WA3ZMY, VE3KZE, 
YU7DX. 500 DF1SD, Kl2G, WA3ZMY, YU7DX. 
550 DF1SD, KI2G, WA3ZMY. 600 VESAE, 
DF1SD, Kl2G, VE2PD, WA3ZMY. 650 DF1SD, 
KI2G, WA3ZMY. 700 NN4Q, DF1SD. 750 NN4Q, 
JA1VDJ. 800 NN4Q, JA1VDJ. 850 WDSIIC, 
NN4Q, JA1VDJ. 1000 NN4Q, JA1VDJ, JE1JKL. 
1050 JE1JKL. 1150 KL7AF. 1300 N7TT, I2PHN. 
1350 INSANE, I2PHN, K9BG. 1400 I2PHN. 1450 
I2PHN.. 
350 K2POF, KAOIQR, DL3OK, KI2G, KU9C. 400 
KAQIQR, KI2G, DL3DK, WOSHEG, EA3BOX. 450 
KAQIQR, KI2G, DL3DK, EA3BOX. 500 KI2G, 
DL3DK, EA3BOX. 550 WD9FOE, KF4EO, KI2G, 
DL3DK. 600 WDSHAW, KI2G, YBOACL, VE2PD, 
DL3DK. 650 JH4PRU, DL3DK. 700 LU3YL/W4, 
KZ2P. 750 LU3YL/W4, KZ2P. 800 LU3YL/W4. 
850 LU3YL/W4. 900 LU3YL/W4. 950 LU3YL/W4, 
I3ZKD. 1000 LU3YL/W4, I3ZKD. 1050 
LU3YLIW4, I3ZKD. 1100 I3ZKD, I2PHN, I6SF. 
1150 I3ZKD, I2PHN. 1450 WOYDB. 1600 14ZSQ. 
350 EA7CJM, W9VEN, KN7K. 400 WOVEN. 450 
K2POF, W9VEN. 500 OZSEDR. 600 W6YMH. 900 
OK1DKR. 1000 N4YB. 1100 N4YB. 1500 N2AC. 

Mixed: 

S.S.B.: 

C.W.: 

LU3YL/W4. 
LU3YL/W4. 
OF1SD, Kl2G. 
LU3YL/W4. 
LU3YLIW4, KC8JH. 

LU3YL/W4, DF1SD. 
WDSIIC, DL1AM, LU3YL/W4. 
G4KHF, K3IXD, DF1SD, KI2G. 
K7DBV, KI2G. 
LU3YL/W4, N4YB, W4ZYQ. 

10 meters: 
15 meters: 
20 meters: 
40 meters: 

160 meters: 

Asia: 
Africa: 
Europe: 
No. America: 
Oceania: 

VPX 229: 13-72249. 

WPNX 215: KA8ISF. 

Award of Excellence: LU3YL/W4 with 160 meter endorsement. 

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) toCQ 
WPxX Awards, P.O. Box 1351, Torrance, CA 90505-0351 U.S.A. 

was right there. This QRPer could think 
on his own. Come to think of it, most DX- 
ers can. We pressed on. 

“With some 400,000 or so licenses 
out, is it really possible that there is spec- 
trum for all of these to be on the air at the 
same time? Or even half of them? Some 
who have been close to the action have 
figured that not more than 25% of ama- 
teur licensees are active; the others are 
holding their licenses, but show little or 
no activity. Years back when the FCC 
charged fees for a while, the number of li- 

censes held dropped significantly, as 
those inactive amateurs apparently felt it 
was not worth the price to hold on to 
something they were not using or had no 
intention of using. Then the FCC fees 
were rescinded, other factors moved in, 

and the totals soared.’’ We were moving 
close to hold the QRPer’s attention. 
“Does any of this have significance for 
you?”’ we asked, and the QRPer was lost 
in thought. After a bit a light started to 
show in his eyes. 

“You mean....?’’ he said, and we nod- 
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This photo was taken during a visit to Ja- 
pan by OZ5Dx. Left to right are JH1 WIX, 
OZ5DX, and JP1BJR, ex-J2JJ, of the 
1930s. Anyone ever operating on 21 c.w. 
has heard the loud signal of JH1WIX. 

(Photo via W2GT) 

ded. He smiled and again was showing 
animation. ‘‘All these years,’’ he contin- 
ued, ‘‘when you were telling me about lis- 
tening, | just got to thinking that you were 
trying to clear the frequency. But | do lis- 
ten and a lot of other DXers | know also 
listen. Sometimes when you think that no 
one’s around, a call on the 2 meter box 
will bring a dozen or more of the locals 
out into the open. Right?’’ 

He was right, and almost any casual 
DXer will recognize the scenario. ‘‘But 
what is it like when a really rare piece of 
DX shows up, possibly even one that you 
need. Then all the listeners become call- 
ers and the bands get a bit tight, right!”’ 

If nothing else, this was taking the 
QRPer where he wanted to go. ‘‘You 
know,”’ he rushed on briskly, ‘‘one of 

those articles in a magazine said that DX 
pile-ups interfere with important things 
like ragchewing. But thinking things over, 
any increase in activity is always going to 
crowd the bands for a period. But then 
again, a DXpedition usually only has a 
limited run, so the problem is self-cor- 
recting. 

“You know something,’’ the QRPer fin- 
ally said. ‘‘You were right about politi- 
cians learning early to listen. DXers 
would possibly be in the same category, 
but listening is not going to be enough. 
I’m going to do something about it. That’s 
for sure!”’ 

————_—____—_— 

And away he went. But the next time | 
saw him down in the village, there on his 
rear bumper was the slogan: ‘‘Free the 
DX Bands.”’ Down in the Oklahoma coun- 
try some may think he’s thinking of gaso- 
line, but most DXers understand. 

Spratly 
Back in April many Dxers were waiting 

for a projected Spratly operation by West 
German amateurs to show on the air. The 
waiting turned to shock when the group 
approaching one of the islands reported 
that they were under fire and went off the 
air after hurriedly reporting that the ves- 
sel was on fire. 

For some days there was growing con- 
cern over what had happened. Ships in 
the vicinity reported no sighting of surviv- 
ors. Then after eight days a report came 
that survivors had been found floating in 
an open dinghy by a Panamanian registry 
vessel and were taken to Hong Kong. The 
report was that Diethelm Mueller, DJ4El, 
was killed in the initial attack, being 

caught by an artillery blast and blown 
overboard. Gero Band, DJ3NG, died but 
hours before the rescue vessel Linden 
sighted the survivors. The leader of the 
effort, Baldur Dronica, DJ6SI, and Nor- 

bert Willand, DF6FK, were hospitalized in 
Hong Kong, dehydration and exposure 
being severe. The owner of the vessel, 
Peter Marx, and another crew member, 
Jenny, were also receiving medical atten- 
tion. Apparently the 51 foot vessel was a 
total loss along with all the equipment. 

The vessel had approached Amboina 
Cay, and deciding that the portents were 
not friendly, they changed course to head 
away from Amboina and towards another 
island in the Spratly group. This was when 
they were fired on, set afire, and de- 
stroyed. The vessel was hurriedly aban- 
doned without time to provide for survival 
supplies. A sea and air search was made 
although in some instances this covered 
the wrong areas. It was reported that the 
hostile fire came from Vietnamese troops 
on the island. Several of the countries 
whose nationals were involved were look- 
ing into the matter. 

In these DX columns last month there 

Amboina Cay in the Spratlys, this taken by the 1979 IDXF effort. They were fired on at 
that time by troops on the island. This Spring DJ3NG and DJ4El died as the result of 

mortar fire which sunk their boat in the vicinity. 
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The WAZ Program 

10 Meter Phone 

eee WDSDBV Dao iene reins 
Tats es Steer F6FFA 

15 Meter Phone 

. N4PB 162 

20 Meter Phone 

a, aac JIVVB 

452... 
453 

.... W2lWdB 
.. N1ALR 

.. W4JFE/7 

10 Meter C.W. 

467, te mar l¢yclis JH3JJS 

15 Meter C.W. 
.JA1BN 

20 Meter C.W. 

194.... 
195 

Oe ative, Sew tyan 

. .W4JFE/7 
.N5CID 

40 Meter C.W. 

Bice etn yee esto JH7BDS 

All Band WAZ 

S.S.B. 

Applications and reprints of the latest rules may be obtained 
by sending a self addressed stamped envelope (37 cents) size 
4% X 9Y2 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. 

was a report from San Hutson, K5YY, on 
the question of continuing the Spratlys as 
a DXCC country. Several factors were 
noted, these including the possible dan- 
ger to any operation aimed at putting the 
islands on the air. Although the column 
was written back in April prior to the 
events in the South China Sea, San Hut- | 
son’s words turned out to be prophetic, 
much more than anticipated. At Visalia in 
April there was also discussion on the ! 
possibility of deleting Spratly, although Malpelo 
this ended on an inconclusive note. 

Back in the 1960s two other DxXers, 
Chuck Swain and Ted Thorpe, were lost 

at sea in a small boat when returning to 
the Samoa area after a DXpedition in the 
South Pacific. They were caught ina trop- 
ical storm. Chuck Swain, then XW8AU, 
was one who founded the SEANET back 
in 1963; his home call was K7LMU. Ted 
Thorpe was out of New Zealand. Chuck 
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Two choice Dxers (left to right) are Ken 
Cohen, VS6IC, and Arsen Innocenty, 

JT1AN. Note that Arsen is holding on toa 
copy of his favorite magazine. For those 
who may have the opportunity of visiting 
Hong Kong, Ken has the only kosher deli- 
catessen in all of Hong Kong. (Photo via 

W7PHO and W2LZ2xX) 

Swain was also with Don Miller when they 
first put Spratly on the air back in 1965 
signing 1S9WNV. 

More than once there have been DX- 
peditions where some long chances 
were taken and where some personal 
peril was always at hand. More often than 
might be expected, these efforts came 
off successfully. But inevitably some- 
thing happens, something goes wrong, 
and the results are tragic. No DXer will 
ever consider that working some of these 
countries is worth the price. 

Spratly Islands are disputed territory 
with a number of countries laying claim to 
the reefs. China, Vietnam, and the Philip- 
pines are among those who consider the 
reefs as sacred ancestral soil. Itis also an 
area where seismic exploration has indi- 
cated the possibility of oil deposits. Under 
the proposed Law of the Sea treaty, sov- 
ereignty over an island also includes the 
sea floor for 200 miles around. Although 
this has not been ratified by a number of 
nations, including the United States, 
there has been no hesitancy on the part 
of many nations to declare a claim for sea 
bed up to 200 miles offshore. For years 
no one paid much attention to the Sprat- 
lys; now there may be more attention 
than justified. The loss of the two German 
amateurs will long be remembered. 

Fred Laun, K3ZO, now assigned to Co- 
lombia, was the first to confirm that a Mal- 
pelo effort by the HK amateurs is on for 
this Fall (probably in October). 

The callsign will be HKOTU, and the ef- 
fort will be sponsored by the Liga Colom- 
biana de Radioaficionados (LCRA). Early 
on, those listed for the effort were HK1QQ, 
HK3RQ, HK3BAU, HK3TF, and HKOBKX. 
Initial plans called for three, possibly four, 

5 Band WAZ 

Standings as of May 1, 1983 

All 200 zones worked: 

ON4UN, John Devoldere (Belgium) 
K4MQG, Gary Dixon (U.S.A.) 
SM4CAN, Kent Svensson (Sweden) 
AA6AA, Steve Orland (U.S.A.) 
WBAH, Albert Hix (U.S.A.) 
W6KUT, E. A. Andress (U.S.A.) 
EA8AK, Fernando Fernandez (Spain) 

. LA7JO, Stig Lindblom (Norway) 

. EA3SF, Fernando Blenert (Spain) 

. OH1XxX, Hannu Nieminen (Finland) 
11. EA8OZ, Julio Rosello (Spain) 

. WOSD, Edward Gray (U.S.A.) 

. K@ZZ, Gary Knutson (U.S.A.) 

. ON6OS, P. Michiels (Belgium) 

. OK3TCA, E. Melcer (Czech.) 

. K6SSS, Fred Capossela (U.S.A.) 

. ZL3GQ, Peter W. Watson (New Zealand) 
. OK3CGP, Stefan Melcer (Czech.) 
. SMOAJU, Leif Lundin (Sweden) 
. OZ3PZ, Preben Thomsen (Denmark) 
. I3MAU, Reno Mauri (Italy) 
. 12ZGC, Gianni Zillio (Italy) 
. 4Z4DX, Dov Gavish (Israel) 
. N4KE, Ron Blake (U.S.A.) 
. K5UR, Rick Roderick (U.S.A.) 
. K9AJ, Michael McGirr (U.S.A.) 
. SM3EVR, Tord E. Julander (Sweden) 
. LASYJ, Bjorn Hugo Ark (Norway) 
. DL38RK, Walter Geyrhalter (W. Germany) 
. N4WgJ, Frank McCormick (U.S.A.) 
. G3MCS, W.R. Hawthorne (England) 
. SM5AQD, Hakan “Hawk” Eriksson(Sweden) 
. WOMLY, George McKercher (U.S.A.) 
. IORIZ, Gianni Rizzi (Italy) 
. ON5NT, Ghislain Penny (Belgium) 
. OH6JW, Antti Kiviuoma (Finland) 
. OK1AWZ, Milan Dlabac (Czech.) 
. IV3PRK, Pierluigi ‘‘Luis’’ Mansutti (Italy) 
. DJ6RX, Klaus Heintzenberg (W. Germany) 
. OH3YI, Ossi Lehvas (Finland) 
. I4RYC, Relli Claudio (Italy) 
. ZLIBIL, Mike Edwards (New Zealand) 
. I4EAT, Fausto Minardi (Italy) 
. ZL1BQD, R.J. Runciman (New Zealand) 
. TG9NX, Francisco Capuano (Guatemala) 
. XEtd, Joe Levy (Mexico) 
. F5VU, Jean Brunner (France) 
. W8AP, Norwood Lowry (U.S.A.) 
. YO8AC, Andrei Giurgea (Romania) 
. K8TW, Tom Warren (U.S.A.) 
. XE10OX, Elicio Munoz (Mexico) 
. VE7IG, Reg Beck (Canada) 
. OK1ADM, Vaclav Vsetecka (Czech.) 
. CT1FL, Carlos Viana (Portugal) 
. WA1AER, Raymond Sylvester (U.S.A.) 
. N4RR, Roger Hoffman (U.S.A.) 
. UWOMF, Mike Filippov (USSR) 
. W4DR, J. Robert Eshlemann (U.S.A.) 

OHNBARWNS 

The top 10 contenders for 5 Band WAZ: 

. JA3EMU, 199 

. N4WW, 199 

W1NG, 199 

. W8UVZ, 198 

LAQGV, 198 

. EA8QL, 197 

. K1MEM, 197 

. K4CEB, 197 

. K7UR, 196 

. F6DZU, 196 EN 

200 Stations have attained the 150 zone level 
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CIRCLE 50 ON READER SERVICE CARD 

COMPUTER OWNERS 
AT LAST! 

¢ Send/Receive CW with your VIC 20, PET, 
Commodore 64, Atari 800/400! 

¢ RTTY for your VIC 20! 
¢ Package includes program cassette, I/O Connector, 
Hardware Schematics. ¢ SASE for Details. 

CW - $17.95 
RTTY - $19.95 

Both For $34.95 SAVE! 

a | BS 

GENE) WIRED/TESTED TU $124.95 (age 
VISA__| COMPLETE KIT TU $60.00 |(Quutyctas 

EB) Ty CIRCUIT BOARD $10.00 : 
ADD $2.00 SHIPPING EACH ORDER 

Many other Programs also in stock. 

Amateur Accessories 

6 Harvest Ct., RD7, Flemington, N.J. 08822 

(201) 782-1551 

CIRCLE 63 ON READER SERVICE CARD 

S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERS™ 
Plug-in, solid state tube replacements 

e S-line performance—solid state! 
¢ Heat dissipation reduced 60% 

© Goodbye hard-to-find tubes 
e Unlimited equipment life 

TUBESTERS cost less than two tubes, 

and are guaranteed for so long as you own 
your S-line. 

SKYTEC Write or phone for 
Box 535 specs and prices. 
Talmage, CA 95481 (707) 462-6882 

iz CIRCLE 145 ON READER SERVICE CARD 

Novices / Technicians 
© Don't let Morse code requirement 

keep you from upgrading! 
¢ General Class Code course takes 

you from 5 - 16 w.p.m. 
° Simple, effective method helps you 

progress quickly. 
© Deluxe album with two 1-hour 

cassettes and instruction booklet. 

ow $1 9.00 (ck. or M.0.) 
postage paid 

QTALO 
Please send 

P.O. Box 7010, Dept. CO8 
Bismarck, ND 58502 

@ $19.00 each 
(ND add 4%) 

Name 

Address 

City 
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FILTER CASCADING 

The most cost-effective way to improve the selectivity 
of any receiver — old ornew —is toimprove its IF filtering. 
A Fox-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 wonclers on SSB; improves CW. 

@ Compensates for Filter insertion loss. 
@ Complete instructions, clear diagrams. 
e@ 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; 1TS820$70; TS830/RB20$150 
{Two Filters). FIEATH 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! 
“y> — Order by Mail or Telephone. 

AUTHORIZED EUROPEAN AGENTS 
T Scandinavia: MIGROTEC (Norway) 

Other: INGOIMPEX (West Germany) 

.FOX TANGO CORPORATION 
_W. Palm Beach. FL 33406 

Phone: (305) 683-9287 

CIRCLE 26 ON READER SERVICE CARD 

ENJOY 
COMFORTABLE 
"LISTENING 

Now you can enjoy plenty of trans- 

ceiver audio without having to turn your hand-held 
volume control up so far it goes into distortion. The 
PSK-1 features a powerful 2% watt (output) 20 db 
audio amplifier that will interface with virtually. any 
communication receiver speaker output jack. 
Experience the luxury of distortion-free room filling 
audio from your hand-heid transceiver even in a 
noisy mobile environment. 
The PSK-1 is housed in an attractive case that 

would also decorate any base station. Power can be 
obtained from any 12 VDC source capabie of 500 
mA. by 

Prices and Specifications subject to change 
without notice or obligation. 

- ADVANCED ELECTRONIC 
_ APPLICATIONS, INC. 

P.O. Box C-2160, 
Lynnwood, WA 98036 
(208) 775-7373 
Telex: 152871 AEA INTL 

Brings you the 
\Breakthrough! 

CIRCLE 47 ON READER SERVICE CARD 

TUBES, SEMICONDUCTORS, IC’S 
DIODES AT SUPER LOW PRICES 

IN DEPTH INVENTORY 
EIMAC, SYLVANIA, GE, CETRON 

4CX250B/7203 .... 
4CX1000A/8168 . . 
4PR60C/8252W... 

TWNOILVN 

3 : 
= 
fs z 

a le 
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 
“ABE”. 

VISA 
aa als . 

TRANSLETERONIC 
\ayY ING. 

1365 39th STREET, BROOKLYN, N.Y. 11218 

Tel. 212-633-2800/Wats Line 800-221-5802 ° 
TWX710-585-2460 ALPHA NYK. 

CIRCLE 94 ON READER SERVICE CARD 
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stations with plans to lift gear to the top of 
the rocky pinnacle, which would benefit 
the western reaches and the deserving 
W6’s and W7’s as well as the JA’s. 

Every Malpelo DXpedition is a major 
effort with the Colombian Navy giving lo- 
gistic support to the efforts. This always is 
an LCRA effort, and over the years there 
has been little else there other than LCRA 
operators. HK3DDD was named as the 
QSL manager for the effort, and by the 
time you read this, things should be well 
along in the planning. 

Mallorca 

The Radio Club of Mallorca has plans 
to be heard in every major contest com- 
ing down the pike and wants DxXers to 
listen for them. The club callsign is 
EA6RCM, and QSLs go to: EA6RCM, 
Apartado Postal 1000, Palma Mallorca 
(Balearic Islands) ESPANA. They promise 
to be heard on both c.w. and s.s.b. 

AMSAT QSL Bureau 
This bureau was moved in the Spring 

and is now located in downtown Obetiz in 
Ohio. With Phase 3 of AMSAT not too far 
in the future, the bureau is seeking to 
clean up the accumulations before more 
come in. Currently the bureau has cards 
for over 640 stations. An s.a.s.e. sent to: 
AMSAT QSL- Bureau, 1850 Lisle Avenue, 
Obetz, Ohio 43207, will help. Eventually 
the dead stuff will be cleaned out, but the 
bureau would rather ship it to where it he- 
longs. Send #10 envelope (long business 
type) or 5¢ per card for overseas stations. 
Cards are sent at the end of each month. 
Phase IIIB of AMSAT was due to be 
launched aboard the French Ariane in 
June, although the launch dates were 
slippery. In efforts to meet launch dates, 
plans were to ship the third stage of the 
rocket by airlift to the launch site in 
French Guiana even though final review 
had not been completed. It might be re- 
called that on Ariane V the third stage fail- 
ed, dumping everything into the Atlantic. 
Ariane Vi was due to be launched the first 
week in June, and by now you should 
know how things have gone. 
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Columbia/Shuttle Flight #9 
The Columbia will be back in service 

after the completion of the refurbishing 
and up-dating of the original space shut- 
tle. It is due to be launched in September, 
and when it takes off next month, Owen 
Garriott, W5LFL, should have permission 
to take along a 2 meter rig. 

The ARRL and AMSAT are working on 
a rig that can handle the pile-ups. In late 
Spring it was strongly anticipated that 
NASA would be issuing a letter of authori- 
zation, and the whole plan seemed to be 
solid. Keep listening for the frequencies; 
they should be available. 

QSL Bureaus and Stuff 
If one works in a QSL Bureau, one 

knows trouble first hand. The problem of- 
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ten is to determine what might be merited 
criticism and what might be premature 
expectations. Or, as in some instances, 
the good work in certain portions of a bur- 
eau is often forgotten in complaining 
about a section that is not performing sat- 
isfactorily. While a bureau seldom gets 
much praise for an efficient job, it catches 
more than it wants when there is a dissat- 
isfied DXer in the woods. 

Jay O’Brien, W6GO, and Jan O’Brien, 
K6HHD, were in charge of the program at 
Visalia and tried to bring everything out in 
the open so there could be discussion 
and some understanding. It was not a 
completely successful program. How- 
ever, to get any valid questions out in the 
open, a questionnaire was distributed at 
Visalia, to be forwarded to the ARRL. 

Keeping in mind that QSL Bureaus are 
mostly volunteer operations, they are not 
the easiest things to direct, drive, or 
maintain a consistent level of operation. 
However, gnashing one’s teeth and mut- 
tering in the outer darkness does little 
good. The approach of the O’Brien’s will, 
if nothing else, bring out and substantiate 
enduring problems. If you are working at 
the club level and would like a bit more in- 
formation, an s.a.s.e. with 54¢ postage 
might bring you a copy of the file on the 
matter. Throw in another 17¢ and ask for 
a copy of the QSL list if you are not al- 
ready acquainted with it. The address is 
Box 700, Rio Linda, CA 95673. 

Some Quick DX Notes 

Sometimes when feeling in an ebul- 
lient mood, we are tempted to be expan- 
sive in replying to questions such as 
‘Where do you find DXers?”’ Our reply is 
short and quick: ‘“‘Everywhere!’’ Some- 
times even in your advertising mail you'll 
find them. Recently reading a solicitation 
of ‘Pacific Woodworker,’ we found | 

Charles Harris listed as the publisher. 
Then we read further, and it was! ‘‘Chod 
Harris’ is sometimes known as VP2ML, 

and sometimes remembered for staff 
work at ARRL Headquarters. But then 
again, we have always said that the 
woods are filled with DXers, most of them 
listening on the morning long path. 

Bill Early, WASAEA, has compiled a list 

of QSL managers for stations on the YL 
International Single Sideband System. 
The list is extensive, a bit more than we 
can fit in, but if you are interested, an 
s.a.s.e. to Bill at Box 10026, Chicago, IL 
60610 might get one into your hand. Fora 
newly minted DXer all QSL information is 
valuable. 

There has also been word from the 
FCC that there is no intention in the fore- 
seeable future to re-issue unassigned 
callsigns. Also, the period for renewal of 
an expired license has been extended to 
two years, and KP5 has been designated 
the prefix for Desecheo. 

The DXAC has been reported as rec- 
ommending that Peter | island in the ant- 
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arctic be accepted for DXCC country 
status should anyone ever get there and 
operate. The island is 68°S and 90°W. 
Norway has claimed the island, although 
by international treaty anything south of 
60°S is for the time being supposed to be 
international territory. There have been 
reports that the Turkish authorities are 
moving to again allow legitimate amateur 
radio stations in TA-land. The FCC is look- 
ing at the idea of allowing amateurs in the 
Hawaiian Islands and nearby areas to 
use A3 and F3 in the 7075-7100 kHz area 
because of the closeness of the islands to 
ITU Region Ill. Possibly something similar 
may come from KL7 land, some parts of 
which are only a few miles from Zone 19 
in UAQ-land, actually much closer than 
Hawaii. 

Efforts have failed to bring Mt. Athos to 
the deserving DXers during this Spring, 
with SV1JG not being successful in get- 
ting permission to operate from the mon- 
astery. W6LAS/SV/A was reported as be- 
ing on the air by some European stations, 
this one operating low-power mobile. 

LA5NM has returned to Svalbard and 
expects to be there until late Spring of 
1985. There is a report that a good num- 
ber (some estimates run as high as 20%) 
of the Heard Island VKQHI/VK@CW con- 
tacts were duplicates in the same band 
and mode. This is a cheerful bit of infor- 
mation if you tried and did not get even a 
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single contact that you needed. But, as 
some of the duplicators themselves have 
noted, they are helping the DX station by 
showing him that he is getting out, and it 
also gives them a chance to tell the DX 
station of the great job they are doing. A 
side benefit is that everyone listening 
knows who has the really big signal. 
Some Kenya licenses are showing still 

fresh from the printers. Station 5Z4DJ 
has been heard in recent months, and 
5Z4DP should be on the air late this 
month or early next month. 

Martti Laine, who knows what it is to 

operate from Albania, says that there still 
is hope and that in late Spring some of the 
Albanian types were going to Finland for 
some training in radio and might be able 
to take some gear back to downtown Tir- 
ana. Never give up hope that the true- 
blue ZA type will show in your log one of 
these days. 

The JAs who were hoping for a Bang- 
ladesh operation a few months back 
could not get their gear past the customs. 
But S2BTF was being reported a couple 
of months back on the SEANET, although 
he may have gone QRT by now. 

1Z5A is rumored to be used by the 
state of Karen in Burma and is supposed- 
ly applying to the ITU for recognition. 
Memory comes back to remind us that in 
other days we would have started think- 
ing of a half-wave rectifier tube or evena 
transistor when we would hear such a 
designation. But the days when Slim 
could fool a DXer with a contrived call like 
that are long gone. Heck, the station said 
that they were even applying for ITU rec- 
ognition, and that should prove some- 
thing. Right? 

VR6TC still schedules W6HS, his QSL 

Manager, at 21350 kHz at OO00Z on 
Tuesdays. We recall from other years 
that this was at this place and time on 
Wednesdays, so you might check the 
other if you don’t find him where ex- 
pected. VR6KY is also being reported 
around 21300 kHz from 1900Z. 

There is a 28 MHz beacon in lower 
Connecticut, this signing KA1YE/B at 

28284 kHz with 4 watts, a 30 second car- 
rier, then KA1YE/B SE CT, and it goes 24 

hours a day. 
WA1IOB/B is also on from near Boston 

and W3VD/B from the Laurel, Maryland, 

area. All these beacons are in the 28175 
kHz to 28284 kHz area. These beacons 
have been heard in Europe. HB9AVE 
maintains a list of beacons, and if you are 
interested, drop Willi a note. There is only 
a limited spectrum for 10 meter beacons 
in the U.S., and if you need help or advice, 

drop a note to W. Keith Hibbert, KA1YE, 
25 Hillcrest Road, Niantic, CT 06357. 

Slim has been noted in the Netherland 
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Antilles signing PJ8Il and PJOII. Cross- 
checks indicate that the station is not in 
the Netherland Antilles, nor is it properly 
licensed, if at all. PIBUQ and PJ8YL are 
reported to be the only active PJ8 sta- 
tions at present. Visiting DX types must 
sign their home call plus /PJ. If you hear 
N8Il given as the QSL route, you can be 
wary. Jeff, N8II, says he is QSL manager 
for none of these. 

Following is some information on the 

Western Pennsylvania DX Association. | 
Alan Lefcort, WB3GPR, is the current 
president of this active group; Bill Futrow- 
sky, WB3JWJ, is the vice-president. 
Wayne Albert, KB3KV, is the secretary, 
and you can reach him at 1508 Ligonier 
Street, Latrobe, PA 15650 should you | 
need more information. 

Don’t let it slip your mind that the First 
International DX and Contest Symposium 
will be held at the ARRL National Conven- 
tion in Houston the first weekend in Oc- 
tober. The convention is October 7-9, 

and Bob Evans, N5DU, is the coordinator 
for the Symposium. 

If you can’t wait until October, the big 
Northwest DX Convention will be held in 
Seattle the end of July, running from July 
29-31 at the Doubletree Plaza Hotel. Jim 
Hadlock, K7WA, can give you a fast fill-in 

with details. When CQ shows up early in 
your mailbox, as it always does, and the 
humidity is at the saturation point, think 
Seattle! 

DX Ten Years Back—August 1973 
CR8AM was on from Timor; K4DAO 

and KS6ES were the visiting operators. 
VK3JW was still jumping up and down try- 
ing to get accreditation for the first Mel- 
lish Reef effort and was headed for Mel- 
bourne to do some shaking. K4IIF was 
beating the woods trying to raise more 
action for the coming CQ WW DX Con- 
test, especially on 40 and 80. The FCC 
was Calling in Conditional Class licensees 
for review, the Southwest Division Direc- 

tor noting that about 60% failed to re- 
spond to the notice and of the 40% who 
showed only 10% successfully passed 
the test. ZD3D was leaving Gambia and 
working hard to use up all the QSL cards 
on hand. WK4AH was looking for a No- 
vember Lord Howe visit. San Hutson, 
K5QHS, was aiming for Juan Fernandez 
in September; he now signs K5YY. 

73, Cass, WA6BAUD 

5B WAZ No. 23 
lf it takes a good suffix, Dov Gavish, 

4Z4DX, in Ramat-Hasharon, has what 

gets the attention. The call also got him 
5B WAZ #23, the first from an Asian QTH, 

and a check of W4KA’s list will show that 
the second 5B WAZ in Asia did not show 
until #57. 

As DxXers go, Dov has not been a li- 
censed Dxer for long, first being licensed 
in 1968. He is 31 years old, married, and 
has two children. He holds 5BDXCC, VE- 

| 

Dov Gavish, 4Z4DX, got his start in ama- 
teur radio by going to the local radio club 
meetings in Kibbuz Ramat-David in north- 
ern Israel back when he was 13 years old. 
His father, Israel, 4X4VB, was trying to 
get Dov headed right—right to DXing, 
that is. Dov won 5B WAZ #23 to prove that 
he never stopped heading in the right di- 
rection. Here he waits at his operating po- 

sition for more of the right stuff. 

YL DXCC #20, and a handful of other 
awards. Dov works both c.w. and s.s.b. 
using a TS-180 to a KT3YXA beam with 
another beam on 40 and a vertical on 80. 
If you wonder about that KT3YXA, Dov 
says that some of his antennas are home- 
brew. 

Dov comes from an amateur radio 
family; his father is 4X4VB, Israel. Dov be- 
longs to the IARC DX Club and tends to 
keep an eye on the local v.h.f. DX net. 
There are about 20 members in the local 
network. Though he has gained 5B WAZ, 
he still needs some states on 80 to fill out 
a 5B WAS. You will often find Dov in the 
WPX and CQ DX tests working mostly 80 
and 40 c.w. in the WPX. 

QSL Information 

A35EL to OE2DYL 
A6XJC to PEOMGM 
AP2KD to JJ1TBB 
C53CJ to KB8KS 
CE@AE to WA3HUP 
CNBAD to F8JL 

6W8HL to WA4VDE 
SN6PDC to KEEDV 
7X2HM to I8YCP 
9G2XX to AK3F 
QLIEX to LA2ZEX 

CN8CO to WB3KGY 
CO7AM to WB6QPG 
CPSEL to WB1DQC 
CQ3BX to CT3BX 
CR9EL to OE2DYL 
CRBUA to W3HNK 
CX5RV to GSRV 
HK8COP to W9UCW 
G4CPA/OY to VE2FGS 
DU4RLC to VE2FGS 
J87LTA to K4LTA 
JYBJP to K1UPQ 
KC4AAA to K9AUB 
KC4AAC to WEMAB 
LA2EX/3X1 to LA2ZEX 
N6YK/V2A to NODH 
VK9YC to Only direct 
VP2KBD to K1lJV 
VP2KBE to K1IJV 
VSSYY to KSYY 
4K1F to UQ2GDW 
4NOWC to YU4GYZ 
487TZG to ON6TZ 
4X4MS/5NB to DL8ME 
5KBLR to HK3SO 
5N8GM to I8XIU 
5W1DD to OE2DYL 
5Z4CL to WSDCB 

A92Z to Box 26855, Bahrein 
J28DM to BP 2417, Djibouti 
HZ1AT to Box 1208, Riyadh, 
Saudi Arabia 
LASNM/JW5NM to Matt Bjer- 
rang, Longyear Airport, 
N-9170, Svalbard, Norway 
TA8BE to P.O. Box 252, Gazi- 
antep, Turkey 

TISTP to P.O. Box 125, Grecia, 
Costa Rica 
VP8ML to Charles McKenzie, 
Port Stanley, Falkland Islands 
XT2BM to P.O. Box 140, Oua- 
gadougou, Voltaic Republic 
5V7WI to P.B 1499, Lome, Togo 
TZ2AP to Box 2537, Riyadh, 
Saudi Arabia 
9L1DR to PMB 502, Freetown, 
Sierra Leone 
QLIYL to P.B. 992, Freetown, 
Sierra Leone 
G4ABI/ST2 to P.B. 974, Khar- 
toum, Sudan 
WA4IKZ/CRST to D. Tanis, 
CC906, Box 167, Saudi Arabi- 
an Airlines, Jeddah, Saudi 
Arabia 
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Practical pointers on setting up an amateur station layout in almost _ 
any available space. Includes basic info on space and safety re- | 
quirements, plus equipment specs and features, what you should | 
buy and what you can build, station accessories, and even logs and 
checklists. 308 pages, paperback, $10.95. Order #1184. 

World Press Services Frequencies 

. The Final Exam 
» by Dick Bash, KL7IHP : : 
Amateur radio license exam manuals proven highly successful in | 

’ helping hams pass the FCC tests. Material for the books was obtain- | 
by Thomas Harrington SHORTWAVE ed by interviewing actual applicants for the exams and collecting | 
A comprehensive manual covering the field of radioteletype news PROPAGATION : RG . and researching the questions they had on the exams. 
Mmonitoring—antennas, receivers, terminal units, monitors, and HANDBOOK. § AMATEUR : General Class, 123 pages, paperback, $9.95. Order #B153. 
more. Contains 3 master lists of times of transmission, frequencies, * . _. Advanced Class, 108 pages, paperback, $9.95. Order #B154. 
pte ys me ver anew services worldwide. 72 pages, paper- - e Muara) Extra Class, 108 pages, paperback, $9.95. order #B155. 

- Novice Class, 104 pages, paperback, $4.95. Order #B163. 

Ameco. Amateur Radio Question & Answer Study Guides 
Easy-to-understand questions and answers based on the latest FCC 
study guides, plus sample exams, will help you make sure you're 
ready to sit for the license tests. 
Ameco Amateur Radio General Class Q&A Study Guide, 64 pages, 
paperback, $1.95. Order #A034. 
Ameco Amateur Radio Advanced Q&A Study Guide, 64 pages, pa- 
perback, $1.95. Order #A035. 
Ameco Amateur Extra Class Q&A Study Guide, 64 pages, paper- 
back, $1.95. Order #A036. 

_ Confidential Frequency List, 5th ed. 
_. by Perry Ferrell wee | 

» Bigger than the 4th edition, this new book has 30% more stations | 
listed, more than 7500 operating between 4-28 MHz. Listings by | 

. frequency and callsign. Complete list of Coastal CW stations plus | 
, Embassy, Aeronautical, Military, Time Sigs, Feeders, and more. | 
: Details on schedules, emergency channels, alternates, and never- | 
' before-published IDs. 224 pages, paperback, $9.95. Order #G196. | 

_- The Radio Publications Group—The ‘‘BIll Orr Series’ 
- . These easy reading classics belong in the library of any active ham. _ 

Loaded with practical how-to information, with tables, charts, and | 
: formulas arranged for handy reference. ; | 
3 Beam Antenna Handbook, 200 pages, paperback, $7.95. Order | 

| #R143. } 
Wire Antennas, 192 pages, paperback, $7.95. Order #R144. 

’ Antenna Handbook, 192 pages, paperback, $7.95. Order #R145. 
Cubical Quad Antennas, 112 pages, paperback, $6.95. Order 
#R146 
VHF Handbook, 336 pages, paperback, $11.95. Order #R147. | 
nterference Handbook, by W.R. Nelson, 247 pages, paperback, 

» $9.95. Order #R172. 

: : : . World Radio TV Handbook 1983 
Frequency _ The world’s only complete directory of international broadcasting 

g “< List - and TV stations—the established, authoritative guide endorsed by 
the world’s leading broadcasting organizations. A comprehensive 

- listing of short-, medium-, and long-wave stations revised and up- 
_ dated to reflect actual conditions. Also includes special features on 

|, listening gear, and DX club activities. 600 pages, paperback, 
_ $17.50. Order #B097. 

| | The SWL’s Manual of Non-Broadcast Stations 
, by Harry L. Helms 

_ From the basics of propagation to logging and verification, this book 
_, shows what to expect from monitoring utility stations and other 
» point-to-point types of radio communications. Includes appendices 

of call sign allocations, addresses, modes, and much more. 272 
» pages, paperback, $12.95. Order #1187. : 

* Radio Handbook, 22nd ed. 
by Bill Orr, W6SAI , 

’ A State-of-the-art, single-source reference on radio communica- 
tions and theory for hams, professional ops, techs, and engineers. 
New coverage includes solid-state devices, Yagis and quads, and 
h.f. amplifier designs. A hands-on instruction manual, as well. 
1168 pages, hardcover, $39.95. Order #8197. 

Computers and the Radio Amateur 
by Phil Anderson 
For the radio amateur who wants to know how computers function 
and how they can be used with other equipment, this book is an 
easy-to-understand introduction to the current and future uses of 
computérs in amateur radio. 207 pages, hardcover, $18.95. Order 

The RTTY Handbook 
by Byron H. Kretzman, W2JTP 
Anold classic and a must for those interested in RTTY machine tech- 
nology. Covers history, general practice, basic principles, equip- 
ment, and operation. No RTTY enthusiast’s library is complete with- 
out this book. 191 pages, paperback, $3.95. Order #0198. 

The 10 Meter FM Handbook 
by Bob Heil, K9EID 
Gives all of the simple details for converting many CB rigs, h.f. » 
transceivers, and commercial gear to operate on 10 meter FM, com- 
plete with VHF transverters for use on 6, 2, or 1% meters. Also ex- 
plains the unique systems and propagation characteristics that oc- 
cur on 10 meter FM. 80 pages, paperback, $4.95. Order #M150. 
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The Forrest Mims Circuit Scrapbook 
by Forrest Mims 
Emphasizing a practical and applications-oriented approach to solid ~ 
state electronics, this book provides useful device and circuit info, 
plus an overview of contemporary electronic devices. A compilation 
of columns by Mims which appeared in Popular Electronics. 141 
pages, paperback, $14.95. Order #M202. 

Ameco Novice Code and Theory Package 
Acomplete training package containing the 128-page Novice theory 
course and a 60-minute code cassette, which teaches how to send 
and receive code up to 8 words per minute, and a 32-page book. 
Also included are FCC-type code and theory examinations to help 
even a rank beginner get a ticket fast! $7.50. Order #A024. 

7S.Nocn Broadway, QTY. ORDER# TITLE PRICE TOTAL 
Hicksville, NY 11801 

CQ BOOK SHOP 

Name 2 

Address 

City 

Slate nictec ter I masi 

Vea bl OCheck (jMaster Charge ( Visa 

Card No. ____ Expires. Shipping charges $2.00 per order. Shipping charges Book Total 
waived on orders of $50.00 or more. Books shipped 

Xx best way. All orders are processed the day they are Shipping Charge 
Peano nee allow 30 days for delivery within Grand Total 

Signature required on all charge orders: 
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AUTOMATIC ANTENNA MATCHER 

TUNES 

ONE ANTENNA 
-o MHZ. TO 70 MHZ. 

vswR LESS tHan 1.5:1 

WITH NO ANTENNA TUNING 

* NO MOVING PARTS ! ** 100% SOLID STATE ! 

* 5 YEAR WARRANTY ! * NO CONTROL LEADS ! 

* INSTANT SWITCHING ! ** LIGHT WEIGHT ! 

* 50 OHM INPUT ! * HIGH EFFICIENCY ! 

* LOW NOISE ! * 200 TO 2KW. P.E.P. ! 

=—=* DIPOLE: | * LONG WIRE ! 

** MARINE ! «MILITARY ! 

* AMATEUR ! ** AVIONICS ! 

AT LAST ! A RADIO STATION INSTALLATION THAT IS JUST THAT ! 
"INSTALLATION ONLY" 

NO MORE TIME CONSUMING, FRUSTRATING AND COSTLY ANTENNA TUNING. 

ONE ANTENNA FOR ALL FREQUENCIES AND ALL BANDS FROM: 
.3 MHZ. TO 70 MHZ. 

SEE YOUR LOCAL DEALER FOR MORE INFORMATION, IF HE CAN'T HELP YOU 
ASK WHY ? 

AND CONTACT: 

MAGNUM DISTRIBUTORS INC. 1000 S. DIXIE HWY. POMPANO BEACH, FLORIDA. 33060 
305-785-2002 

WE WILL GLADLY FURNISH INFORMATION AND YOUR CLOSEST STOCKING DEALER ! 
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a monthly feature by 

GEORGE JACOBS, W3ASK 
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THE SCIENCE OF PREDICTING RADIO CONDITIONS 

Tre present sunspot cycle continues to 
decline steadily. The Royal Observatory | 
of Belgium, the world’s official keeper of 
sunspot records, reports a monthly mean 
number of 79.7 for April 1983. This results 
in a smoothed sunspot number of 95.2 
centered on October 1982. The intensity 
of a solar cycle is measured by the 
smoothed sunspot numbers. A smoothed | 
sunspot number of approximately 75 is 
forecast for August 1983. 

August DX Conditions 
Typical summertime h.f. propagation 

conditions are expected during August. 
During the hours of daylight look for fairly 
good DX openings on 10 meters towards 
southern and tropical areas, with peak 
conditions expected during the afternoon 
hours. Conditions should be considerably 
better on 15 meters, with this band open- 
ing to more areas of the world, and with 

generally stronger and more stable sig- 
nals than observed on 70 meters. Expect 
715 meter signals to peak during the after- 
noon hours with openings best towards 
the south and to tropical areas, although 
some east-west openings should also be 
possible. World-wide DX should be possi- 
ble on 20 meters for a window of several 
hours following local sunrise and again 
during the late afternoon hours. Intense 
ionospheric absorption will severely limit ' 
DX openings during mid-day. 

During the hours of darkness expect 
good DX openings to most parts of the 
world on 20 and 40 meters. Some 15 me- 
ter DX openings are likely towards south- 
ern and tropical areas to about midnight. 
Look for 80 meter DX openings to many 
areas of the world during the hours of 
darkness, but expect seasonally high 
static levels. Seasonally high solar ab- 
sorption and static levels will make DX 
possibilities on 760 meters extremely dif- 
ficult during August, but some openings 
may be possible towards the Caribbean 
area during the hours of darkness. 

For more specific information con- 
cerning DX band openings for the period 
August 15 to September 15, 1983, see 

the DX Propagation Charts, which appear 
on the following pages. 

Short-Skip Conditions 
For openings over distances ranging 

between 50 and 250 miles 80 meters 
should be optimum during the day and 
160 meters at night. Between 250 and 

11307 Clara Street, Silver Spring, MD 

20902 

LAST MINUTE FORECAST 

Day-to-Day Conditions Expected for August 1983 

Expected Signal Quality 

Propagation Index........ (4) (3) (2) (1) 

Above Normal: 17-18, 22 A A B c 

High Normal: 11-12, 16, 19, 

26 A B c c-D 

Low Normal: 2-3, 5-6, 8, 10, 

15, 20-21, 23-25, 27, 29-30 AB B-C C-D D-E 

Below Normal: 1, 4, 7, 9, 

13-14, 28, 31 B-C C-D D-E cE 

Disturbed: None CE OD-E E [3 

Where expected signal quality is: A—Excellent opening, 

exceptionally strong, steady signals greater than S9. 

B—Good opening, moderately strong signals varying be- 

tween S6 and S9, with little fading or noise. 

C—Fair opening, signals between moderately strong and 

weak, varying between S3 and S6, with some fading 

and noise. 

D—Poor opening, with weak signals varying between S1 

and S3, and with considerable fading and noise. 

E—No opening expected. 

HOW TO USE THIS FORECAST 
1. Find propagation index associated with particular 

band opening from Propagation Charts appearing on 

the following pages. 

nv 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 fair-to-poor (C-D) on Aug. 1st, good-to-fair 

(B-C) on the 2nd and 3rd, fair-to-poor (C-D) on the 4th, 
good-to-fair (B-C) on the 5th and 6th, etc. 

750 miles try 40 meters during the day : 
and 80 meters at night. For openings be- : 
tween 750 and 1300 miles 20 meters 
should be best during the day, with 75 
meters also a possibility. From sundown 
to midnight try 40 meters, and from mid- 
night to sunrise conditions should be best 
on 80 meters, with 40 meters also a possi- 
bility. For openings between 1300 and 
the one-hop limit of 2300 miles the best 
daytime band should be 20 meters, with 
some possibilities also on 75 meters. Try 
40 meters during the hours of darkness, 
with 20 meters also a possibility. For 
more specific times for openings, refer to 
the Short-Skip Charts which appeared in 
last month's column. 

Seasonally high static levels are ex- 
pected to continue through August and 
should be most noticeable on the 40, 80, 
and 160 meter bands. 

V.H.F. lonospheric Openings 
Sporadic-E propagation usually tapers 

off during August, but it should continue 
to occur fairly frequently. Some 6 meter 
sporadic-E openings are expected during 
the month over distances of approxi- 
mately 750 to 1300 miles. During periods 

| sible considerably beyond this range. 

of intense and widespread sporadic-E 
ionization, two-hop openings may be pos- 

Also check the 2 meter band for an occa- 
sional sporadic-E type opening between 
approximately 1200 to 1400 miles. While 
sporadic-E short-skip openings may oc- 
cur at any time, there is a tendency for 
them to peak between 8 a.m. and noon 
and again between 6 p.m. and 9 p.m. lo- 
cal daylight time. 

The Perseids, which is expected to be 
one of this year’s major meteor showers, 
should take place between August 9th 
and the 14th. Up to 50 meteors an hour 
are expected to enter the earth’s atmos- 
phere during the shower’s peak intensity. 
lonization produced by this meteor show- 
er, particularly during the period of max- 
imum intensity, is expected to make pos- 
sible frequent meteor-scatter-type open- 
ings on the 6 and 2 meter bands over dis- 
tances of several hundred miles. The Per- 
seids shower is expected to reach peak 
intensity on August 10th and 11th. 

Although auroral activity is usually ata 
seasonal low during August, some is like- 
ly to occur during periods of radio stormi- 

HOW TO USE THE DX 
PROPAGATION CHARTS 

1. Use Chart appropriate to your transmitter location. The 
Eastern USA Chart can be used in the 1, 2,3, 4,8, KP4, KG4 
and KV4 areas in the USA and adjacent call areas in Canada; 
the Central USA Chart in the 5, 9 and 0 areas; the Western 
USA Chart in the 6 and 7 areas, and with somewhat less 
accuracy in the KH6 and KL7 areas. 

2. The predicted times of openings are found under the 
appropriate meter band column (10 through 80 Meters) for a 
particular DX region, as shown in the left hand column of the 
Charts. 

3. The propagation index is the number that appears in () 
after the time of each predicted opening. The index indicates 
the number of days during the month on which the opening is 
expected to take place as follows: 

(4) Opening should occur on more than 22 days 
(3) Opening should occur between 14 and 22 days 
(2) Opening should occur between 7 and 13 days 
(1) Opening should occur on less than 7 days 

Refer to the ‘Last Minute Forecast” at the beginning of this 

Propagation column for the actual dates on which an open- 

ing with specific propagation index is likely to occur, and the 
signal quality that can be expected. 

4. Time shown in the Charts are in the 24-hour system, 
where 00 is midnight; 12 is noon; 01 is 1A.M., 13 is 1 P.M., 
etc. Appropriate daylight time is usednot GMT. To convert to 
GMT, add to the times shown in the appropriate chart 7 hours 
in PDT Zone, 6 hours in MDT Zone, 5 hours in CDT Zone, and 
4 hours in EDT Zone. For example, 14 hours in Washington, 

D.C. is 18 GMT. When it is 20 hours in Los Angeles, it is 03 
GMT, etc. 

5. The charts are based upon a transmitter power of 250 
watts c.w., or 1 kw, p.e.p. on sideband, into a dipole antenna 
a quarter-wavelength above ground on 160 and 80 meters, 
and a half-wave above ground on 40 and 20 meters, anda 

wavelength above ground on 15 and 10 meters. For each 10 
db gain above these reference levels, the propagation index 
will increase by one level; for each 10 db loss, it will lower by 

one level. 
6. Propagation data, contained in the Charts has been 

prepared from basic data published by the Institute For 

Telecommunication Sciences of the U.S. Dept. of Com- 

merce, Boulder, Colorado, 80302. 
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PCRS | C20 0020,| 00-11 (2)/ 07-08 (1) | 07-08 (9)] 19-20 (1 Central 11-13 (2) | 08-09 (2) | 08-10 (4)| 20-21 (2) 
a eee | America 13-15 (3)} 09-11 (3) | 10-12 (3) | 21-03 (4) 

& Northern| 15-17 (4)} 11-14 (4) | 12-15 (2)| 03-05 (3) 
Counties tee ae) 15-18 (3) 05-06 (2) 
of Sout 18-19 (1)] 16-18 (4) | 18-21 (4)] 06-08 (1) 

August 15-September 15, 1983 America 15.20 (2) | 29-01 (as | oocos (oy 
Time Zone: EDT (24-Hour Time) 20-21 (1) | 01-08 (3) | 08-06 (1) 

i -04 (2 EASTERN USA TO: 04-06 {1} 
06-07 (2) 

ies | Pl oO Sey et Set Oty 2023 (1) Bolivia, 12-14 (2)} 08-11 (2) | 16-18 (2)] 23-05 (2) 
Ealaquay, 1e4? (ah a ea) 05-07 (1)) 
razil, 15-1 )] 14-16 (2) | 19- (4)] 03-06 (1)* 

10 15 a0 40/80 Chile, 17-18 (3)} 16-17 (3) | 23-03 (3) 
Meters Meters Meters Meters Argentina, | 18-19 (2)] 17-19 (4) | 03-04 (2) 

Western | 09-15 (1) | 08-10 (1) | 05-06 (1) 19-21 (1) | & Uruguay] 19-20 (1) | 38-20 a eae Dy 
& Central 10-12 (2) | 06-07 (2)| 21-23 a 21-22 (1) | 07-09 (3) 
Europe 12-15 (3) | 07-10 (3}| 23-01 (3 09-10 (2) 
& North 15-17 (2) | 10-11 (2)| 01-02 (2) 10-12 (1) 
Atrica 17-18 (1) | 11-13 (1)] 02-03 (1) IL 

13-14 (2)} 20-21 (1)" | McMurdo | Nil 14-16 (1) | 18-20 (1)} 01-05 (1 
14-16 (3) 21-00 (2)° | Sound, 16-18 (2) | 20-21 (2) Sy 
16218 (4))/,00-02 (1) "|| Antarctica 18-19 (1) | 21-01 (3) 
Ura) 01-03 (2) 
19-20 (2) 03-07 (1) 3255 aon 00.02 {1} 09-10 (1) 

Northern | 09-13 (1) |08-09 (1) }05-07 (1) | 19-21 (1) j : 
Europe & 09-10 (2) |07-09 (2) | 21-00 (2) Time Zones: CDT & MDT 
European 10-12 (3) |09-12 (1) | 00-02 (1) (24-Hour Time) 

12-14 (2) |12-14 (2)| 20-21 (1)* 
14-16 (1) [14-17 (3)| 21-00 (2)* CENTRAL USA TO: 

17-19 (2)] 00-01 (1)* 
19-22 (1) — 
22-00 (2) 10 15 20 40/80 
00-01 (1) Meters Meters Meters Meters 

Eastern | 11-14 (1) |08-09 (1) |07-09 (2)] 19-21 (1) Western & | 09-14 (1) | 09-11 (1) | 05-07 (1) | 19-22 (1) 
Mediter- 09-13 (2) |09-14 (1)| 21-23 (2) Southern 11-12 (2) | 07-09 (2) | 22-01 (2) 
ranean 13-16 (3) | 14-16 (2) | 23-00 (1) Europe 12-13 (3) | 09-13 (1) | 01-02 (1) 
& Middle 16-17 (2) | 16-20 (3) | 21-23 (1)* & North 13-15 (2) | 13-15 (2)] 20-01 (1)* 
East 17-18 (1) | 20-22 (2) Atrica 15-17 (1) | 15-16 (3) 

22-01 (3) 16-18 (4) 
01-03 (2) 18-19 (3) 
03-07 (1) 19-21 (2) 

21-00 (1) 
Western | 11-14 (1) | 07-09 (1) | 13-15 (1)] 20-23 (1) 
Africa 14-16 (2) | 09-13 (2) | 15-17 (2)| 23-02 (2) Northern | 08-12 (1) | 11-16 (1)| 05-06 (1)] 19-20 (1) 

16-17 (1) | 13-15 (3) | 17-19 (3)} 02-03 (1) & Central 06-08 (2)| 20-00 (2) 
15-17 (4) | 19-23 (4)| 21-02 (1)" | Europe 08-12 (1)] 00-01 (1) 
17-18 (3) | 23-02 (3) European 12-14 (2)| 20-00 (1)* 
18-19 (2) | 02-06 (2) USSR 14-17 (3) 
19-20 (1) | 06-09 (1) 17-19 (2) 

19-21 (1) 
Eastern | 13-16 (1) | 10-12 (1) | 13-15 (1) | 20-02 (1) 21-00 (2) 
& Central 12-14 (2) | 15-17 (2)| 21-01 (1)* 00-01 (1) 
Africa 14-15 (3) | 17-19 (3) 

15-16 (4) | 19-21 (4) Eastern 06-08 (1)] 19-00 (1) 
16-17 (3) | 21-23 (3) Mediter- 08-10 (2)| 20-23 (1)* 
17-18 (2) | 23-01 (2) ranean 10-15 (1) 
18-19 (1) | 01-03 (1) & Middle 15-16 (2) 

East 16-18 (3) 
Southern | 10-11 (1) | 09-11 (1) | 08-15 (1) | 20-22 (1) 18-19 (2) 
Africa 11-13 (2) | 11-13 (2) | 15-17 (2) | 22-01 (2) 19-22 (1) 

13-14 (1) | 13-14 (3) | 17-21 (3) | 01-03 (1) 22-00 (2) 
14-16 (4) | 21-22 (2) | 21-02 (1)* 00-02 (1) 
16-17 (2) | 22-00 (1) 
17-18 (1) | 00-02 (2) Western | 10-12 (1)| 07-10 (1)] 13-15 (1)| 20-23 (1) 

02-03 (1) Africa 12-16 (2)| 10-13 (2)| 15-17 (2)| 23-01 (2) 
16-17 (1) Ea, ee) Bre 

Central & | Nil 09-12 (1)| 07-08 (1)| 05-07 (1) 15-17 (4)| 20-22 (4) | 21-00 (1)* 
South Asia 20-22 (1)] 08-10 (2)] 19-21 (1) 17-19 (3)] 22-01 (3) 

10-12 (1 19-21 (2)] 01-02 (2) 
19:20 1} 21-22 (1)} 02-09 (1) 
20-22 (2) 
22-00 (1) Eastern & | 13-15 (1) | 11-13 (1) | 13-15 (1) | 20-00 (1) 

Central 13-15 (2) | 15-17 (2) | 21-23 (1)* 
Southeast | Nil 08-10 (1) | 06-08 (1)| Nil Atrica 15-17 (3) | 17-22 (3) 
Asia 10-12 (2) | 08-10 (2) 17-18 (2) | 22-00 (2) 

12-14 (1) | 10-11 (1) 18-19 (1) | 00-02 (1) 
18-19 (1) | 19-22 (1) 
19-21 (2) | 22-00 (2) Southern | 11-13 (1) }08-10 (1) | 06-09 (1) | 19-21 (1) 
21-22 (1) | 00-01 (1) Africa 10-12 (2) 21-00 (2) 

12-14 (3) 00-01 (1) 
Far East | Nil 09-11 (1) | 07-08 (1)| 05-06 (1) 14-16 (4) 21-00 (1)* 

18-20 (1) | 08-09 (2)| 06-07 (2) 16-17 (2) 
09-10 (3)} 07-08 (1) 17-18 (1) 
10-13 (1)| 06-07 (1)* 
18-20 (1) 
20-22 (2) Central & | Nil 09-11 (1) | 07-08 (1) | 06-08 (1) 
22-00 (1) South Asia 18-19 (1) | 08-16 (2) | 19-21 (1) 

19-21 (2) | 10-11 (1) 
South 11-15 (1)| 09-15 (1) | 12-20 (4)| 01-02 (1) 21-22 (1) | 17-19 (1) 
Pacific 15-17 (2)| 15-18 (2) | 20-22 (2)) 02-03 (2) 19-21 (2) 
& New 17-19 (3)| 18-21 (3) | 22-00 (3)| 03-06 (3) 
Zealand | 19-20 (2)| 21-22 (2) | 00-01 (4) 06-07 (2) 

20-21 (1)| 22-23 (1) | 01-03 (3)} 07-09 (1) | Southeast | Nil 10-12 (1) | 07-08 (1) | 06-08 (1) 
03-05 (2)} 02-04 (1)* | Asia 17-18 (1) 
05-07 (1)] 04-07 (2)* 18-20 (2) 
07-08 (2)} 07-08 (1)* 20-21 (1) 
08-10 (3) 
10-12 (2) 

Austral: | 16-17 (1)| 09-11 (1) | 06-08 (2)| 03-04 (1) Far East | Nil 03-06 (1) 
asia 17-19 (2)| 16-18 (1) | 08-10 (3)| 04-07 (2) 0S BG 

19-21 (1)| 18-21 (2)| 10-11 (2)} 07-08 (1) 07-08 (1 
21-23 (1)} 11-16 (1)| 04-05 (1)* 05-07 (1)* 

16-18 (2)} 05-06 (2)* 
18-22 (1)| 06-07 (1)* 
22-01 (2) 
01-03 (1) 13-15 (1) 

| 
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South 09-15 (1) | 09-13 (1) | 08-10 (3) | 00-01 (1) 
Pacific 15-17 (2) | 13-17 (2) | 10-13 (2) | 01-02 (2) 
& New 17-19 (3) | 17-18 (3) | 13-18 (1) | 02-06 (3) 
Zealand | 19-20 (2) | 18-20 (4) | 18-20 @) 06-07 2} 

20-21 (1) | 20- 20-23 (3) | 07-08 (1 
23-03 (4) | 01-03 (1)* 
03-05 (3) | 03-06 (2)* 
05-08 (2) | 06-07 (1)* 

Austral- 09-11 (1) 08-10 (3) | 02-04 (1) 
asia 14-16 (1) | 15-16 (1) | 10-13 (2) | 04-05 (2) 

16-19 (2) | 16-18 (2) | 13-20 (1) | 05-06 (3) 
19-20 (1) | 18-21 (3) | 20-22 (2) | 06-07 (2) 

21-22 (2) | 22-23 (3) | 07-08 (1) 
22-23 (1) | 23-02 (4) | 03-04 (1)* 

02-03 (3) | 04-06 (2)* 
03-08 (2) | 06-07 (1)* 

Caribbean, | 09-11 (1) | 07-08 (1) | 08-10 (4) | 19-20 (1) 
Central 11-13 (2) | 08-10 (2) | 10-12 (3) | 20-21 (2) 
America 13-15 (3) | 10-13 (3) | 12-16 (2) | 21-03 (4) 
& Northern | 15-16 (4) | 13-18 (4) | 16-18 (3) | 03-05 (3) 
Countries | 16-17 (2) | 18-19 (3) | 18-23 (4) | 05-06 (2) 
of South 17-18 (1) | 19-20 (2) | 23-02 (3) | 06-07 (1) 
America 20-21 (1) | 02-05 (2) | 20-23 (1)* 

05-07 (3) | 23-05 (2)* 
05-06 (1)* 

Peru, 08-11 (1) | 07-08 (1) | 12-16 (1) | 20-22 (1) 
Bolivia, 11-14 (2) | 08-10 (2) | 16-17 (2) | 22-05 (2) 
Paraguay, | 14-15 (3) | 10-13 (1) | 17-19 (3) | 05-07 (1) 
Brazil, 15-16 (4) | 13-15 (2) | 19-22 (4) | 02-05 (1)* 
Chile, 16-17 (2) | 15-16 (3) | 22-02 (3) 
Argentina, | 17-18 (1) | 16-18 (4) | 02-04 (2) 
& Uruguay 18-19 (3) | 04-07 (1) 

19-20 (2) | 07-09 (2) 
20-21 (1) | 09-10 (1) 

McMurdo | Nil 13-15 (1) | 17-19 (1) | 01-06 (1) 
Sound, 15-17 (2) | 19-21 (2) 
Antarctia 17-20 (1) | 21-01 (3) 

01-04 (2) 
04-07 (1) 
07-09 (2) 
09-10 (1) 

Time Zone: PDT (24-Hour Time) 
WESTERN USA TO: 

10 
Meters 

15 
Meters 

Western &| Nil 20-21 (1) 
Southern 21-23 (2) 
Europe 23-00 (1) 
& North 22-23 (1)* 
Africa 

Central 09-11 (1) | 06-07 (1) | 18-20 (1) 
Europe & 07-09 (2) | 20-22 (2) 
RoepeaD 09-13 (1) | 22-23 (1) 
USS 13-15 (2) | 21-22 (1)* 

15-17 (1) 
22-00 (1) 

Eastern Nil 08-09 (1) [07-08 (1) | 20-22 (1) 
Mediter- 09-11 (2) |08-10 (2) 
ranean 1-12 (1) ]10-13 (1) 
& Middle 13-15 (2) 
East 15-17 (1) 

19-20 (1) 
20-22 (2) 
22-23 (1) 

Western 13-16 (1) | 08-11 (1) | 13-15 (1)] 21-00 (1) 
& Central 11-13 (2) | 15-17 (2) 
Africa 13-16 (3) | 17-18 (3) 

16-18 (2) | 18-20 (3) 
18-19 (1) | 20-21 (3 

21-01 (2) 
01-07 (1) 
07-09 (2) 
09-10 (1) 

Eastern Nil Q9-13 (1) | 13-15 (1) | 20-22 (1) 
Africa 13-16 (2) | 15-18 (2) 

16-18 (1) | 18-20 (3) 
20-22 (2) 

i 22-23 (1) 

Southern | 10-13 (1) | 07-09 (1) |07-09 (1) | 19-20 (1) 
Africa 09-11 (2) | 13-15 (1) | 20-22 (2 

11-13 (3) | 15-16 (2) | 22-23 (1 
13-14 (2) | 16-18 (3) | 20-22 (1)* 
14-15 (1) | 18-19 (2) 

19-22 (1) 
22-23 (1) 
23-00 (1} 

Central & | Nil 09-11 (1) | 07-08 (1) | 06-08 (1) 
South Asia 17-19 (1) | 08-10 (2) 

19-21 (2) | 10-12 (1) 
21-22 (1) | 18-20 (1) 

20-22 (2) 
22-23 (1) 
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HIGH STRENGTH 
FIBERGLASS 

AVAILABLE IN A COMPLETE 

RANGE OF KITS 

Special Instruction Manual on 

Kirk's “Super Quads’ $2.75 

@ 23 4 ELEMENT TRI BAND 
10 15 20 METER AMATEUR NET FROM $256.68 

@ 23 4 ELEMENT DUAL BAND 
10 15 OR 10 6 METER AMATEUR NET FROM $150.42 

@ 2 ELEMENT 40 METER AMATEUR NET $523.50 

ELEMENTS 
OR MORE 

@ VHF 4 ELEMENT 2 OR 6 METER 
AMATEUR NET FROM $96.75 

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE. 

PRICES ARE SUBJECT TO CHANGE. 

KIRK ELECTRONICS DIVISION 
VIKING INSTRUMENTS, INC. 

73 Ferry Rd., Chester, CT 06412 ®Telephone: (203) 5265324 

CIRCLE 150 ON READER SERVICE CARD 

TOLL FREE ORDERS « 1-800-826-5432 
AK, HI, CA OR INFORMATION © (213) 380-8000 

Uard x.-1000 
5 KEY ASSEMBLY MINIATURE = Adiustable T itter 

= 2) $1.00 6 VDC RELAY 4 Low-pass filters & antenna 
= EACH EY, SUPER SMALL { a _ tuner for CB & Ham use. 
~ =] SPOT RELAY. Eliniinates TV interference. Functions as 

CONTAINS 5 SINGLE-POLE fe GOLD COBALT ~ an effective antenna tuner; 100 db rejection of 
NORMALLY OPEN SWITCHES] 

MEASURES 3 3/4” LONG 

KE 
ES 

CONTAINS 6 SINGLE-POLE 

NORMALLY OPEN SWITCHES. 

MEASURES 4 1/4” LONG. 

.120V INDICATOR 

NEON INDICATOR. RATED 
120 V 1/3 W. MOUNTS IN 
5/16" HOLE ... RED LENS. 

75¢ EACH 
10 FOR $7.00 

100 FOR $65.00 

SEND FOR FREE 40 PAGE CATALOG! 
MINIATURE TOGGLE SWITCHES 

spurious RF above 40 MHz; Has VARIBLE input 
Impedance-50-70-nHandles up to 1 KW (SSB); $35 
Negligible insertion loss; Compact; Instructions 

XL-500 - 500 watts-non tunable $25 
XL-150 - 150 watts-non tunable $15 mc & viSA 

TELCO PRODUCTS CORP. 
44 Sea Cliff Ave., Glen Cove, NY 11542 

CIRCLE 136 ON READER SERVICE CARD 

CONTACTS. 
RATED 1 AMP AT 30 VOC; 
HIGHLY SENSITIVE, TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 43 TO 

6 V, COIL RES. 220 OHM. 

1 3/16" x 13/32" = 7/16" 
AROMAT # RSD-6V 

$1.50 EACH 
10 FOR $13.50 

13 VDC RELAY 
CONTACT: S.P.N.C. 
10 AMP @ 120 VAC 

ENERGIZE COIL TO 
OPEN CONTACT... 

COIL: 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 

~~, ALUMINUM 
ANTENNA TUBING 

ALL ARE RATED 5 AMPS @ 125 VA 112" x 049" x 72". $3.50 
S.P.D.T. — S.P.D.T. S.P.D.T. 518" x .058" x 72" aes (on-on) ff fone) : (on-off-on) oe si eas - oe a a 

P.C. STYLE, : U : NON-THREADED ff] TERMINALS. See 1" x 058" x72". 7.00 BUSHING. = spo EACH $1.00 EACH 11/8" x .058" x 72 8.00 75¢ EACH AOUIGRveaaA 10 FOR $9.00 11/4" x 058" x 72" 8.60 OFOR $7.00 [Tf] : 100 FOR $80.00 13/8" x 058° x 72" 10.25 
S.P.D.T. S.P.D.T. D.P.D.T U2 20 7.25 15.00 (on-off-on) (on-on) (on-on). 2" x 058" x 72" 15.00 

C. LUGS, 2° x 104" x 72" 19.00 fi 
RON THREADED BREADED SOLDER LUG 3/4" & 1%" x 118° x 36" : 6.00 

$1.00 EACH eEMINAS (longer lengths available) 
10 FOR $19.00 
100 FOR $180.00 

Telescoping 6063-T832 Aluminum 
$3.50 Freight & Handling 

MASTERCARD 

WINDEVOR ALUMINUM 
4610 N. LINDBERGH 
ST LOUIS. MO 63044 

(314) 731-3037 

VISA 

905 S. VERMONT « P.O. BOX 20406 «LOS ANGELES, CA 90006 

@ QUANTITIES LIMITED 
@ MINIMUM ORDER $10.00 
@ USA: $2.50 SHIPPING 

NOCOD! 

CIRCLE 121 ON READER SERVICE CARD 

@ FOREIGN ORDERS: 

INCLUDE SUFFICIENT 
SHIPPING 

@ CALIF RES ADDE. CIRCLE 90 ON READER SERVICE CARD 
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16-19 (1) | 09-11 (1) | 21-01 (1) 
15-17 (1) | 01-03 (2) 
17-20 (2) | 03-04 (3) 
20-21 (1) | 04-07 (2) 

07-09 (3 
09-10 (2 
10-12 (1) 
19-21 (1) 

Southeast 03-07 (1) 
Asia 

Far East | 15-18 (1) | 09-11 (1) 
14-15 (1) 
15-17 (2) 
17-19 (3) 
19-20 (2) 
20-22 (1) 

21-23 (2) | 02-03 (1) 
03-05 (2) 
05-07 i 
07-08 (1 
02-05 (1)* 
05-06 (2)* 
06-07 (1)* 

South 09-15 (1) | 09-13 (1) | 05-09 (2) | 22-23 (1) 
Pacific 15-16 (2) | 13-17 (2) | 09-11 (3) | 23-04 (3) 
& New 16-19 (3) | 17-18 (3) | 11-13 (2) | 04-06 (4) 
Zealand 19-20 (2) | 18-21 (4) | 13-17 (1) | 06-07 (3) 

20-21 (1) | 21-22 (3) | 17-19 (2) | 07-08 i 
22-23 (2) | 19-22 (3) | 23-01 (1)* 
23-00 (1) | 22-02 (4) 

02-05 (3) 

06-07 (1)* 

01-02 (1) 
02-03 (2) 
03-06 (3) 
06-07 (2) 
07-08 (1) 
02-04 (1)* 

Austral- 
asia 

09-14 (1) 
14-18 (2) 
18-20 (1) 

09-11 (1) | 13-20 (1) 

04-06 (2)* 
06-07 (1)* 

Caribbean, 19-20 (1) 09-11 (1) 
Central -11-13 (2) 20-21 (3) 
America 13-15 (3) | 10-12 (2) | 11-15 (2) | 21-04 (4) 
& Northern} 15-17 (2) | 12-15 (3) | 15-17 (3) | 04-05 (2) 
Countries | 17-18 (1) = 05-06 (1) 
of South 20-22 (1)* 
America 22-03 (2)* 

03-05 (1)* 

20-23 (1) Peru, 08-11 (1) 
Bolivia, 11-14 (2) 23-04 (2) 
Paraguay, | 14-15 (3) 04-05 (1) 
Brazil, 15-16 (2) 00-04 (1)* 
Chile, 16-18 (1) 
Argentina, 
& Uruguay 

McMurdo 13-17 (1) 23-03 (1) 
Sound, 17-19 (2) 03-05 (2) 
Antartica 19-21 (1) 05-07 (1) 

* Indicates best time for eighty meter openings. Openings on 

160 meters are also likely to occur during those times when 
80 meter openings are shown with a propagation index of (2) 
or higher. 

ness on the h.f. bands. Check the Last- 
Minute Forecast which appears at the be- 
ginning of this column for those days dur- 
ing August that are expected to be Below 
Normal or Disturbed. These are the days 
on which auroral activity is most likely to 
occur. Auroral-scatter-type openings, on 
both 6 and 2 meters, can range from a 
few hundred up to about a thousand 
miles, and they are usually characterized 
by very rapid flutter fading and Doppler 
shift on s.s.b. signals. 

For the very patient, check the 6 meter 
band for possible Trans-equatorial (TE) 
openings between 8 and 11 p.m. local 
daylight time. This type of propagation fa- 
vors openings from the southern tier 
states into deep South America, with the 

signal path crossing the magnetic equa- 
tor at a right angle. TE openings during 
August are rare, but they can occur. They 
are usually characterized by very weak 
signals and severe flutter fading. 

73, George, W3ASK 
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812-422-0231 

ICOM-2AT 

YAESU-FT77 

AEA 
CP-1 New Computer interface............ 
CK-2 Contest Memory Keyer............. 
144 Isopole Antenna.................5. 

ALLIANCE 
DZS (Os7sqitt)iRotatonan yc. cee. 
ORT SmalliROtato les. crctaetereee ts 1 <i 

ASTRON 
RS7A 5-7 Amp Power Supply............. 
RS12A 9-12 Amp Power Supply........... 
RS20A 16-20 Amp Power Supply.......... 
RS20M 16-20 Amp wimeter.............. 
RSSSAI25- GOA Piece setae es enema 
RS35M 25-35 Amp wimeter.............. 
RS50A 37-50 Amp..... Dice a Seerornid 

RS50M 37-50 Amp wimeter.............. 
VS-20M Variable w/meter............... 
VS-35M Variable w/meter............... 
VS-50M Variable w/meter............... 
RSal2S-wispeaker. ei c-cc.hece cee es esis © 
RS-20S wispeaker..................26- 

B&W 
Folded Dipole 80-10 Meter, Only 90’ Long, 

BASH 
BOOKSianG MapeSaaitcnaieer, cacisracciey see 

BENCHER 
BY-1 Paddle/BY-2Chrome............... 

No Tuner Necessary...............05 

ENCOMMISANTEC 
ST-144/uP 

808 N. Main 
Evansville, IN 47711 

TEN-TEC CORSAIR 

BUTTERNUT 
HEGV,80-10i\MeterVerticalie. oo i. se es aa ae $119.00 
ZA-TABAlUMcncteae cmt ee crcrsaeiie a letiare tien ctr 16.50 

CUSHCRAFT 
AStinibandencic Eevquen vate cee oe ctereceet: $179.00 
(A4T i bandenae tl ecmiacmtrrss..% gisiecictee rear 229.00 
R3 Motor Tuned Vertical..................005. 229.00 
214B/Boomert4El 2M .c. 2... ccs ceca. a 69.00 
214EB i Boomen4ELsEMiies os sas renee eee 69.00 
228FB Power Pack 28EL 2MFM................ 189,00 
32-19 Super Boomer 19EL2M.................4. 83.00 
220B Boomer 17 EL 220MHZ............... eee ee 75.00 
ARX-2B Ringo Ranger ll2M.................000. 39.00 
RotatableiDipoles2s-serertrcs secs tec peer 5 call 

DAIWA 
CN-520 1.8-60 MHz SWR/Pwr Mtr............... $63.00 
CN-620B 1.8-150 MHz SWR/PwrMtr............. 110.00 
CN-630 140-450 MHz SWR/PwrMtr..........2... 129.00 
CS-201 2-position switch...................000- 22.00 

DRAKE 
TER TAGKEVIWIPRS Giger es eateeerayekrorsnctecineie oer eqauer $1,435.00 
RZAVRECEIVEN «5, cinchetdie ce acatt aveieeineteye ie cide srs cies ts 1,225.00 
PUROIXCVEW/PS 75s Paceteges teres castele re fetl yonareysisy ue start 675.00 

ENCOMM (SANTEC) 
ST-144/uP, 220/uP, 440/uP 

The Handhelds Offering the Most Features 
Call for Your Discount Price 

HAL 
DS3100/MPTISTE000). «see: fcc e cece ee $2,825.00 
GT2200IKB2200 arrest ieeressharccioreystays deais adres 945.00 

HY-GAIN 
THZOXS 7ELMribandeterr ces ceeissiee ene $375.00 
Ti SaMK2S/5EEMiribandeherencctcsiyacet tte 319.00 
402BAS 2EL 40 Meter Beam................... 199.00 
66BS 6EL6 Meter Beam...................0000. 109.00 
18HTS 80-10 MeterBeam...................00, 339.00 
V2S2.MetenVerticallen .er trues sles sycicyereiess comer 39.00 
SIB Wave 2M MagiMt ss omer = orc crscscesecere tres struc 20.00 
CD45:8:5isgift Rotator cere eee rnn tarts coe 105.00 
Hamill Sisg fttRotatomerrn cn seuteeere seer has 195.00 
Moke0isgittRotatonae a. err. eeuser- Pere. 249.00 

HIDRS005isaift Rotatonnrme ayer etree 435.00 
Free Shipping on all crank-up towers 

ICOM 
We Have All the Great ICOM Transceivers in Stock 
Call About the New Ones Now Available 

IG2QAT ee ieteten ee ceeter = atest Now Only $215.00 
GAMT/4ATMANGNCIAS sr. ccretstete se -rteretcts olor! pos ete ons 235.00 
DSA newidisplay samiChamiusy- ecient e 305.00 
2OOH2MAIIMOde: cece ee se eines ee ee 479.00 
45K A4OIMH 255: tea teestetstencey rae eee ee ies 349.00 
R70;SuperbiRecelvels aan cera reenter, 3 629.00 

Prices and Availability Subject to Change 

KLM 
KT34A 4EL Triband Beam................005. $299.00 
KT34XA 6EL Triband Beam...............00005 459.00 
144-148-13LBA 2M Long Boomer................ 79.00 
143-150-14C 2M SatelliteAnt.................005 79.00 
420-470-18C Satellite Ant...............0. cea 59.00 
Maximizer Antennas...........--.scececeeeeees Call 

KANTRONICS 
The Fantastic Interface for CW, RTTY, ASCII 
Software Available for VIC20, VIC64, APPLE, 
ATARI, TR80C, TI99 
Call for a Package Price 

LARSEN 
NLA-150-MM 5/8 Wave 2M MagMt.............. $39.00 

MFJ 
989 3KW Roller Inductor Tuner................ $289.00 
941C Tuner/Meter/Ant. Switch/Balun............. 81.00 
940B Tuner/Meter/Ant. Switch...............00 72.00 
SOO! UNG hence agers ccc sie eases ns ae 45.00 
AON ECOMOKGYOIi a cetsche sani vinn sca shekere tees 45.00 
422 Keyer/BENCHER Paddle combo............. 89.00 
(22 Filtenwinotch tier rercne conta a merce: 63.00 
BIZNES Meten ta crass cna sete: sesh elshatee eters 29.00 
BIGEHE Mateian wewnrrnmon oe wetter arte ene 29.00 
1040 Deluxe Preselector..................00005 89.00 
MOSINEWi24hiiClOCK irra: keent wiererinchnoe anche ae 33.00 
SIGE EES CONVEOGEH [een tas mics spheres tae emeneet 36.00 

MIRAGE 

BiO80/80.Preampitenticct season otra $155.00 
BilOtGHO/TGOP ream picrr icc. eric nesscscrene ete coerce 245.00 
BS0i6 30/160! Rreampirs q-tra. cu screeners crepes 199.00 
D1010N 10/160440MHZz............. 0.0 e ee eee 275.00 
MPAIMB2WattMetersin wn. cscs. ce sen ewes 100.00 

ROHN 
QO aches sarc wastes oo autos AOR Samia ae $42.00 

SHURE 
444D Desk Mic/414A Hand Mic............ $50.00/36.00 

TEN-TEC 
New22 MiHandneld: «2:2. aaciers asec ode vrais $285.00 
ArgosyallaDigitaliertcpgosscn ts stout Speier 535.00 
QKW TUNERKIUE acs ctersecccrsies costerere cc tenes scat 185.00 
NiheskantasticiCorsaliers cn «oer et css atest ae Call 
TOKYO HY-POWER 
FILES OVE ZISOW EAI DS secure ors tits. juete eco te sy setae $63.00 
HL160V 3 or 10/160W Preamp................05 295.00 
HE2000I2KWilUnenanan sy.raeeescd eter syh ate 295.00 
RE82V 10/8OW 'Preamp:. = 2... s.r cee ae 145.00 
FIEZOUIZIZOWIUIIEVAIM Diss tucetercen cent nas. terre oon t 99.00 
HIE45U 1O/45W Preamp ..22.. ss cc seuss anaes 175.00 
HL9OU 10/80W Preamp............... 00 eee eae 299.00 

YAESU 
File (ifpesee Comes ty trey eirencineo teks, Meenetecye ete et Call for Prices 

Send SASE for our new & used equipment list. 

MON-FRI 9AM-6PM e SAT 9AM-3PM 

Say You Saw ItInCQ 
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BUTTEIRNUT 
ELECTRONICS 
COMPANY = 

Mode! 2Mcy. 3 

“Super Tr Ombre: = 

Model 2MCV ‘‘Trombone’’® —omnidirectional collinear gain 
vertical for 2 meters having the same gain as ‘‘double-5/8X’’ 
types, but the patented ‘‘trombone”’ phasing section allows the 
radiator to remain unbroken by insulators for maximum strength 
in high winds. No coils ‘‘plumber’s delight’’ construction and ad- 
justable gamma match for complete D.C. grounding and lowest 
possible SWR. Height: 9.8 ft/2.98 meters. 

Model HF6V—Completely automatic bandswitching 80 through 
10 plus 30 meters. Outperforms all 4- and 5-band ‘‘trap”’ verticals 
of comparable size. Thousands in use worldwide since 
December ’81! 160 meter option available now; retrofit kits for 
remaining WARC bands coming soon. Height: 26 ft/7.8 meters; 
guying not required in most installations. 

Model 2MCV-5 ‘‘Super-Trombone’’® —Same advanced 
- features as the basic 2MCV but a full wavelength taller 
with additional ‘‘Trombone’’® phasing section for addi- 
tional gain. Height: 15.75 ft/4.8 meters. 

All BUTTERNUT ANTENNAS use stainless steel hardware and 
are guaranteed for a full year. For further information on these 
and other BUTTERNUT products write for our FREE CATALOG! 

BUTTERNUT 

ELECTRONICS CoO. 
405 EAST MARKET ST. LOCKHART, TX 78644 

Please send all reader inquiries directly. 
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HAL-TRONIX, INC. 
HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz) 
2304 MODEL #1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS. . . $19.95 
2304 MODEL #2 KIT (with preamp) ........... 2. cece cece ete teen eee $29.95 
2304 MODEL # KIT (with High Gain preamp) ................. cece cece $39.95 

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE 
CAST HOUSINGS 

BASIC POWER SUPPL 2 aes os ce an Ghee on Seon baa $19.95 
POWER SUPPLY KIT FOR ABOVE WITH CASE ...........---. cece eee eee $24.95 

ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO. 

2100-2500 MHZ 
*HMBul COMPLETE UNIT 
COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES 
A PC BOARD, POWER SUPPLY, CABLES & 
CONNECTORS—PRE-ASSEMBLED AND TESTED. 2448 
GAIN OR GREATER. vu 

*HAM MICROWAVE RECEIVER 

PRE-SCALER KITS 
.(Pre-drillad G-10 board and all components) 
ae ee (Same as above but with preamp)....... 
(Pre-drilled G-10 board and all components) ... au 

(same as above but with preamp).............. 

PRE-AMPLIFIER 
HAL-PA.19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH (— 3dB POINTS), 
19dB GAIN FULLY ASSEMBLED AND TESTED $8.95 
HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz. 12dB GAIN 

FULLY ASSEMBLED $12.95 
HAL-PA-2.1 GHz 2STAGE PRE-AMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER. 
MADE TO PIGGIE-BACK ON THE 2304 BOARD. OFFERS 20 dB GAIN. ALSO HAS AN IM- 
AGE REJECTION FILTER. 

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN 
$25, PLEASE INCLUDE ADDITIONAL $2.50:FOR HANDLING AND MAILING CHARGES. 
SEND 20¢ STAMP FOR FREE FLYER. 

Hac-T RONIX inc. 
P.O. BOX 1101 

SOUTHGATE, MICH. 48195 (ue eae] 
PHONE (313) 285-1782 

CIRCLE 139 ON READER SERVICE CARD 

HOW CAN | INTERCEPT 
SMUGGLERS? SECRET 
SATELLITES? RESCUE 
MISSIONS? SIGNALS 
FROM SPACE? 

WHAT IS THE TRUTH 
ABOUT ANTENNAS? 
TUNERS? PREAMPLIFIERS? 

HOW CAN | CHOOSE THE BEST 
RECEIVER? ANTENNA? 

WHAT ARE THE LAWS REGARD- 
ING LISTENING IN? 

UNCOVER LISTENING 
EXCITEMENT YOU 
NEVER THOUGHT 
POSSIBLE! 

For your FREE COPY of 
MONITORING TIMES-- 

CALL NOW! Toll-free 
1-800/438-8155 
(cont. US except NC). 
Others dia! 1-704/837-2216 

or write to 

Grove Enterprises, Dept. K , 140 Dog Branch Road 

Brasstown, NC 28902 
CIRCLE 92 ON READER SERVICE CARD 
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WE SHIP WORLDWIDE 

“We're raising a racket with 
our Super Summer Prices.” 

YAESU 
FT-208R 
FT-708R 

ICOM 
IC2AT 

IC4AT 

ROCKWELL/COLLINS 
KWM-380 

VoCom/Mirage 
Tokyo Hy-Power 
Amplifiers & 
5/8\HT Gain : 
Antennas IN STOCK 

ee 

AEA CP-1 Computer Patch 

J 572B, 6JS6C 

ASS 

AEA 144 MHz A a 
AEA 440 MHz Elements ‘> ~~ 
ANTENNAS InStock ~ = 

Electronics Corp. 
WORLD WIDE AMATEUR RADIO SINCE 1950. 

Your one source for all Radio Equipment! 

KITTY SAYS: WE ARE NOW OPEN7 DAYSA WEEK. 

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

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

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

Wilson Mini-Com Il 
IC3AT Yaesu FTC-2203, FT-4703 

Icom IC-M12 (Marine) 

SPECTRUM 
COMMUNICATIONS REPEATERS 
SCR-1000, 4000 & 77 
Commercial & Amateur In Stock 

Smallest Wireless 
Telephone Available 
6Q0 ft. range w/encoder $135.00 

J 

BENCHER PADDLES & 
wa Vibropiex Keys In Stock!! 

New TEN-TEC 
Corsair In Stock 

For The Best Buys In Town 

Call: 212-925-7000 

FalIcom 
IC-R70, IC-720A, IC-730, IC-740, IC-25A/H, IC-35A 

IC-45A, IC-251A, IC-2KL, IC-471A, | H, IC-751 

Land-Mobile H/T i 
DRAKE TR-5, TR-7A, R-7A, L-7, L-15, Earth g 

Satellite Receiver ESR-24, THETA 9000E & 500, as 

EARTH SATELLITE STATION ESS-2250 
Tempo M-1 

CES-Simplex Autopatch 510-SA Will Patch FM 
Transceiver To Your Telephone. Great For 

Telephone Calls From Mobile To Base. Simple 
To Use - $319.95 OR See 

SANTEC 
ST-220/UP 
ST-144/UP 
ST-440/UP 

NEW IMPROVED 

"MURCH Model [tT Models 
UT2000B 900, 940B, 941C & 982. 

DENTRON AMPLIFIERS 
GLA-1000C 

KANTRONICS 

Sratcanclden : eee Complete Butternut Antenna CERES 
’ Inventory In Stock! 

Code Tapes ventory In Stoc Souls: 

§ Communications Specialists Bonga) 
fa EIA a Encoders in Stock! pene le 

: . 3-500Z F Digimax Model 
D-510 50 Hz-1GH 

will be shipped direct 2 

to you FREE of shipping cost. 

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

; «9.5. LARGEST STOCKING HAM DEALER 
New York City’s compcete REPAIR LAB ON PREMISES 

“Aqui Se Habla Espanol’’ 

BARRY INTERNATIONAL TELEX 12-7670 

TOP TRADES GIVEN ON USED EQUIPMENT 
STORE HOURS: Monday-Friday 9 to 6:30 PM 
($1.50 parking across the street) 
Saturday & Sunday 10 to 4 PM (Free Parking) 

AUTHORIZED DISTS. MCKAY DYMEK FOR 
SHORTWAVE ANTENNAS & RECEIVERS. 

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

IND-“F” Train-Bwy. Station” 

Bus: Broadway #6 to Spring St. 

NEEDED: 
SERVICE 

DEPARTMENT 
TECHNICIANS!! 

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

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED. 

COMMERCIAL RADIOS stocked & serviced on premises. 

Amateur Radio & Computer Courses Given On Our Premises, Cali 

Export Orders Shipped immediately. TELEX 12-7670 
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World of ideas 
A LOOK AT THE WORLD AROUND US 

a monthly feature by 

DAVE INGRAM, K4TWJ 

Selection and Use of Today’s “Dream Rigs” 

The continuing introduction of new and 
exciting commercial h.f. transceivers of- 
ten creates a perplexing situation for to- 
day’s radio amateurs. While on one hand 
we may be unsure if all of a rig’s ‘‘bells 
and whistles’’ would be useful, we also 
don’t want to be shortchanged in com- 
munications capabilities. As a result of 
this dilemma, we may purchase a unit 
and later (or sooner!) trade it without ever 
realizing its full benefits. The ‘‘do every- 
thing rig of our dreams’’ may thus have 
slipped through our fingers without our 
even knowing it. There are also many 
times (such as for mobile or portable op- 
erations) when a simple and straightfor- 
ward transceiver is noticeably more use- 
ful than a multi-knob unit. 

The keynote to selecting and enjoying 
an h.f. rig thus involves analyzing what is 
desired and what capabilities various rig 
designs offer. Confusing? Not really. 
We’re merely saying, for example, that it 
wouldn’t be quite logical to purchase an 
FT-102 or TS-830 if your primary style of 
operating involves brief on-the-air stints 
with a fair amount of band hopping and 
“fast operating.’’ Likewise, a serious 
DXer probably wouldn’t be fully satisfied 
with a TS-430, FT-77, or KWM-380 as his 
only h.f. transceiver. There are a number 
of additional aspects worth considering 
in the h.f. equipment game, and although 
any rig can be made to perform in an out- 
standing manner, a unit equally suited to 
one’s own style gives the greatest re- 
turns, regardless of its age or popularity. 

Some of the ideas I’m going to present 
this month may not appeal to all of you, 
but that’s necessarily part of the con- 
cept—to present a variety of ideas and 
ideals which you can separate as desired 
and from which you can then draw your 
own conclusions on selecting and using a 
modern h.f. rig. This will not be a techni- 
cal discussion, but rather an operational 
and user-oriented overview of rig capabil- 
ities. Technical and circuit-design infor- 
mation on modern rigs was covered very 
well by Doug DeMawin the January 1983 
issue of QST. 

Tubes Versus Transistors 
As you are aware, all modern trans- 

ceivers use fully solid-state receivers. 
Considered in terms of r.f. energy gener- 
ation, though, we are presently amidst a 

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

The ICOM 740 transceiver features dual 
independent v.f.0.’s, one tunable mem- 
ory per band, both RIT and XIT, an if. 
notch filter, plus continuously adjustable 
AGC and noise blanker. These features 
allow you to both chase several DX sta- 
tions simultaneously and survive numer- 
ous environmental noises. If the optional 
internal supply is used, this is today’s 

most compact ‘‘single box”’ rig. 

period of transition between tubes and 
transistors. Transceivers with tube finals 
are still being manufactured, but high- 
power transistors are pushing this era. 
This same situation will soon hold true for 
linear amplifiers (several solid-state 1 kw 
broadcast transmitters have been avail- 
able for 5 or 6 years). Some amateurs feel 
tubes are exceptionally rugged devices 
with output unequalled by transistors. 
That’s a misconception. A TS-830 and a 
KWM-380, for example, both produce a 
stout and beautiful sounding transmitted 
signal. Likewise, an ICOM 740 or a Yaesu 
FT-102 are equally suited for SSTV or 
RTTY use. Naturally, the output power of 
these (or any other) rigs must be reduced 
for long-duty-cycle modes. Frankly, there 

are SO many warnings and tuning limits 
with modern tube finals (plus a number of 
tuning adjustments) that one may realize 
more use and pleasurable returns froma 
fully solid-state transceiver. The ‘switch 
on and operate immediately’’ plus ‘‘in- 
stant bandswitching without tuning’ abil- 
ity is like a totally new ball game of enjoy- 
ment. S.w.r. cutbacks? If you’re wasting 
time with a high s.w.r., you deserve the 
consequences. Both tubes and transis- 
tors suffer from impedance mismatches. 

Having a tube-type linear amplifier at- 
tached to an all solid-state exciter is a 
downer. The transceiver is ready for ac- 
tion on a moment's notice, but tubes 
can’t continuously survive that kind of 
“waking.’’ Sure, some operators switch 
on an amplifier and immediately drive it 
wide open, just as some folks jump in a 
car and hit 90 m.p.h. before they get to 
the end of the block, but continuous re- 
pairs soon curtail those shenanigans. 
Solid-state linears may run slightly less 
output power, but their overall agility 
gives greater on-the-air returns for multi- 
band operators. Think about that. Super 
power isn’t mandatory if you’re onto DX 
before the wolf pack and battle cruisers 
arrive. Start pileups; don’t join them! 

Casual Versus Serious DXing 
As we all know, one of the oldest and 

most popular activities in amateur radio 
is DXing. While each of us has his own 
thoughts in this area, we must agree that 
there is a special feeling of achievement 
in such long-distance communications. 
Whether you’ll go to almost any ends to 
land those rare DX contacts (multiple an- 
tennas, 20 hours a day monitoring, nu- 
merous DX newsheets, etc.) or whether 

Kenwood’s TS-930 includes dual v.f.0.'s and eight memories which store both band 
and frequency information. One may thus operate 30 c.w., 20 s.s.b., 15 c.w., and 10 
s.s.b. with a single switch throw. Separate controls are used for setting c.w. and s.s.b. 
bandwidths, and XIT is not included. Rig draws approximately 500 watts on transmit 

and delivers approximately 110 watts r.f. output. 
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you’re equally satisfied working more 
common DX (and/or being content with- 
out a heavy QSL chase) generally de- 
scribes whether you’ re a casual or a seri- 
ous DxXer. 

The serious DXer places special im- 
portance not only on his abilities, but also 
on all h.f. equipment. His main transceiv- 
er usually includes a super speech pro- 
cessor, variable selectivity, switchable 
steep skirted filters, and at least two 
v.f.0.’s with a number of programmable 
memories. These measures are neces- 
sary if maximum operating time returns 
are to be realized. Before the days of dual 
v.f.o. transceivers many of these DXers 
used two or more rigs for frequency agili- 
ty. One setup (usually that with the high- 
est output and most rugged final amplifi- 
er) was left operational on 20 meters 
while another rig (usually with the ‘‘hot- 
test’’ receiver) clamored from band to 
band, dragging a nerve-wracking tuning 
process with it. Once these ‘‘battle cruis- 
ers’’ were swung into action, they could 
plow through any band and easily reach 
their target. Meanwhile, the less-equip- 
ped but frequency-agile boys may have 
quickly hopped in, worked the DX, and 
headed for higher ground. Properly used, 
today’s instant-on and no tune-up solid- 
state rigs have a decided advantage! 
Times are now changing, and many of to- 
day’s ‘‘Big Guns” are also obtaining gear 
capable of instantly jumping on the air 
and popping onto any frequency with a 
respectable (although somewhat less 
powerful) signal. 

The casual DXer is noticeably more 
flexible in both operating habits and 
equipment selection. Unrestrained from 
the needs of “special artillery,’ these 
amateurs comprise the major market for 
new ‘“‘bells and whistles’’ rigs (a general 
category in which most of us fall). Quite 
surprisingly, however, such fancy trans- 
ceivers are seldom put through their 
paces and used to their maximum bene- 
fit. Otherwise there would be substantial- 
ly more top DXers and high-scoring con- 
testers. Want to gain a leading edge on 
DXing and contesting tactics? Learn how 
to really use that new h.f. transceiver! 

Leading the pack of present ‘‘bells and 
whistles” rigs, Yaesu’s new FT-980 may 
include more features than most opera- 
tors will ever need or use. The indepen- 
dent and continuously adjustable if. 
bandwidth and i.f. shift are great. Not a 
lightweight, but one heck of a rig! Home 
troubleshooting and repairs could be dif- 

ficult on this complex unit. 
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A super “‘bells and whistles”’ version of 
the popular TS-130, Kenwood’s TS-430 
features eight band-and-frequency mem- 
ories, if. notch, and selectable s.s.b. or 
c.w. filters. Noise blanker is not adjust- 
able. Processor is fair, and i.f. shift is rela- 
tively good. This rig has unlimited capabil- 
ities for amateurs in good locations. Unit 
delivers approximately 110 watts output; 
mating a.c. supply draws approximately 

390 watts. 

Using Bells and Whistles Effectively 
This is an area that’s difficult to de- 

scribe in a brief magazine column, so try 
to read between the lines and ponder 
these ideas as we go. 

How useful are those memories and 
dual v.f.o.’s in many rigs? Not a bit unless 
they are put into action. Let’s take an ex- 
ample of an IC-730 outrunning a TS-830. 
Let’s say we're up early and hit 20 meters 
right before it opens. Tuning 14.000 to 
14.030, only one very weak signal is 
heard on 14.010. Leaving v.f.o. ‘A’ 

there, we punch up v.f.o. ‘‘B’’ and tune 
14.200 to 14.240. A VK7 is heard on 
14.222. Switching back to v.f.o. ‘“‘A,”’ the 
c.w. signal is now readable—a 3B8—in 
QSO. The frequency is quickly stored in 
memory and v.f.o.‘‘A’”’ is then synced 
with v.f.o. ‘‘B’’ (merely punch ‘‘write’’). 
The VK7 is signing, but there’s time to 
scan 14.200 to 14.230 again and spot a 
DU. The 3B8 now signs; you call him and 
check the VK7. A DX station caught the 
3B8, but the VK7 signs clear. You call and 
he returns. The DU is about to sign. You 
now return to the VK7 while using fast 
VOX and split v.f.o.’s to monitor the DU. 
Upon turnover, the VK7 begins to ‘‘wrap 
up”’ with you while the 3B8 again signs. 
You call the 3B8 (his frequency is in mem- 
ory) and get him, return a final to the VK7, 
then copy the 3B8’s info and quickly 
check 14.000 to 14.020 during his call 
sign over (merely release memory and re- 
punch it to return to 3B8). A ZL was spot- 
ted on 14011.3. Unless your rig has multi- 
ple memories, you’ll need to write down 
this frequency until a v.f.o. can be moved. 
Next, it’s on to the DU, more tuning, etc. 

Approximately 10 minutes soon will 
have passed, and you'll notice others are 
beginning to pile up over your previously 
worked Dx. It’s time to increase pace! 
Between band scans on 20 meters, start 

lining up similar tactics for 15, 30, or 40 

meters. Remember that it’s more impor- 
tant to be there first than to run high pow- 
er. Remember also to scan the second 

AVANTI. 
me 

i 

(The on-glass, halfwave, 
bile antenna that 

installs in 15 minutes. ly 

© Co-inductive coupling establishes highly 
tuned circuit through glass with no 
measurable signal loss. 

© No ground plane: Full halfwave design— 
performance equal to practical 5/8 wave 
installations. 

© DUO-BOND mounting for firm, fast, 
waterproof bonding. Removable without 

~damaging car or antenna. 

lo. holes: No Vehicle damage; fast, easy 

UHF amateur bands. 
eter, 220 MHz and 

the antenna specialists co. 

CIRCLE 142 ON READER SERVICE CARD 

a member of The Allen Group Inc. 
12435 Euclid Avenue, Cleveland, Ohio 44106 
Export 55 Main St., Freeport, N.Y. 11520 
Canada: A. C. Simmonds & Sons, Ltd. 

we design solutions. 
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band with v.f.o. ‘‘A’’ (freed after the VK7 
QSO) so a desirable station can be snap- 
ped into memory. If you’ve played your 
cards smoothly, you can now work DX on 
two (or three!) bands almost simultane- 
ously. Using the separate memories for 
each band permits controlling everything 
with a single throw of the bandswitch. If 
you have ICOM’s mating IC2KL linear 
amplifier, it will automatically follow the 
transceiver’s band hopping. Ole’! 

Now we reach the point of either need- 
ing more memories, having to write down 
frequencies spotted from memory tun- 
ing, or taking time to move v.f.o.’s. Almost 
20 minutes of operating time has elaps- 
ed; the bands are coming to life, and we'll 
need to move a little quicker to snag the 
good ones. At this point, however, we’re 
doing more button pushing than knob 
turning. If a pileup becomes ridiculous, 
we simply move to another, or jump to an- 
other band or two and snap back later. 

Now don’t tell me these operating tac- 
tics don’t work. I’ve successfully done 
this for some time. In fact, I’ve occasion- 
ally used two rigs (both with memories) on 
two separate desks feeding separate an- 
tennas simultaneously. On one occasion 
a curious VK called to ask why he heard 
me working two DX stations almost simul- 
taneously on different frequencies. | ask- 
ed the fellow to stand by. You guessed it. | 
was signing with a UA@ on another band 
at that time. Heck, with today’s rigs one 

Aggravated with the ‘‘bells and whistles”’ 
game? Tired of super complex rigs? Yae- 
su’s FT-77 is a “‘plain Jane”’ unit with a 
super smooth, rubberized tuning knob 
and (hopefully) very reliable circuitry. No 
VOX, no processor, just a very nice, easy- 

to-use unit. 

can work OSCAR, 30 meters, and listen to 
underworld communications all at once. 
Why miss any of the action! 

During the previous discussion it may 
seem that we overlooked frills such as 
bandpass or i.f. shifts, variable band- 
widths, notch filters, etc. Not necessarily. 
When you hit the bands at the right times 
and move at a smooth clip, wasting moves 
with those frills isn’t logical. True, they’re 
nice to have available (especially a good 
speech processor and noise blanker), but 
many operators merely set and forget 
these controls. How about you? If you live 

in a city, an adjustable or dual-mode 
noise blanker will be a blessing (‘‘wide,”’ 
or “‘full’’ blanking reduces man-made 
noises with the sacrifice of minor distor- 
tion). A tunable notch filter at the i.f. level 
(not a.f.) also lowers noise levels. A signal 
quality sacrifice is again necessary, but 
the alternative is lost communications. 
Variable bandwidth and i.f. shift are use- 
ful for weekenders facing crowded bands 
(what are your main operating times’). 
One very useful frill is the recent inclusion 
of XIT to mate with RIT (assuming that 
control covers +5 kHz the dial’s fre- 
quency). In addition to use for easy net 
QSY’s, it’s also good for ‘‘leap frog’’ con- 
tacts or working adjacent frequency DX 
when memories are tied up. 

In Conclusion 
As previously mentioned, this collec- 

tion of ideas was presented for your sort- 
ing and knowledge when contemplating a 
new h.f. rig. If you liked the DXing exam- 
ples of supreme knob twiddling, remem- 
ber that DX bulletins, magazines, etc., 
help decide game plans before switching 
on any rig. Remember also that rigs and 
trends are continually changing and im- 
proving. As we said, a new rig well may be 
your best bargain. If you would like us to 
delve further into this area (maybe pre- 
viewing new gear?), drop us a note or 
catch us on the air .. . if you can. 

73, Dave, K4TWJ 

The Big New Plus in Business 
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domtest Calendar 
NEWS/VIEWS OF ON-THE-AIR COMPETITION 

Fe ules for the 1983 WW DX Contest will 
appear in next month’s issue. At this writ- 
ing no changes are anticipated, and the 
list of Trophies and Plaques should re- 
main the same with a few possible addi- 
tions. We have received several inquiries 
from potential donors, and they will be in- 
cluded if the necessary requirements are 
fulfilled in time. Anyone wishing to be in- 
cluded in the upcoming 1983 contest must 
make the necessary arrangements be- 
fore August 15th. This will give us time to 
get the info out before contest time. 

As | have often suggested, a Memorial 
Plaque is an excellent way to perpetuate 
the call of a departed club member. 
There are several single-band areas that 
are still available. (Check the Sept. ’82 
issue for last year’s rules.) Write to me as 
soon as possible and | will give you all the 
details. 

Practically all the plaques that are pro- 
cessed via CQ have been awarded. A 
good portion of them were presented at 
Visalia and Dayton. If you have not re- 
ceived yours, especially those provided 
by the donors, contact me and I'll try to 
track it down for you. We are holding two 
for lack of mailing instructions: KG6JIA in 
the 1979 WW Phone Contest and S83T 
also on phone in the 1980 contest. Any- 
one knowing the whereabouts of the 
above please drop me a line. 

The Abruzzo region of the A.R.1. is hav- 
ing a ‘‘Gabriele D’Annunzio Trophy”’ ac- 
tivity scheduled for September 3rd to the 
11th. It appears that stations in the above 
regions may be worked each day on all 
modes, both on v.h.f. and u.h.f., making it 
oriented more toward European partici- 
pation. There are other requirements, so 
if you are interested | would suggest you 
write for more details. Address your in- 
quiries to: Awards Manager, A.R.I. Sec- 
tion, P.O. Box 63, 65100 Pescara, Italy. 

A final reminder: Deadline for material 
for the November issue is August 15th; 
September 15th for the December issue. 

73 for this time, Frank, W1WY 

European DX Contest 
C.W.: Aug. 13-14 Phone: Sept. 10-11 

Starts: 0000 GMT Saturday 
Ends: 2400 GMT Sunday 

This is the 28th annual contest spon- 
sored by the DARC. The activity will be 
between European countries and the rest 
of the world on all bands 3.5-28 MHz. 

Following are updated rules, including 
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Calendar of Events 

Illinois QSO Party 
European C.W. Contest 
SEANET Phone Contest 
New Jersey QSO Party 
SARTG RTTY Contest 
New Mexico QSO Party 
Alaska QSO Party 
All Asian C.W. Contest 
Alabama QSO Party 
Occupation Contest 
GARTG RTTY Contest 
“Corona’’ 10 Meter RTTY 
Bulgarian C.W. Contest 
FOUR Land QSO Party 
“q@. D’Annunzio”’ Contest 
G-QRP Club Activity 
Cray Valley SWL Contest 
European Phone Contest 
YLRL ‘‘Howdy Days’’ 
ARRL VHF QSO Party 
Wash. State QSO Party 
SAC C.W. Contest 
SAC Phone Contest 
Delta QSO Party 
Maine QSO Party 
Oregon QSO Party 
GARTG SSTV Contest 
Pennsylvania QSO Party 
ARCI QRP QSO Party 
YLRL Anniv. C.W. Party 
CLARA AC/DC Contest 
CQ WW DX Phone Contest 
YLRL Anniv. Phone Party 
European RTTY Contest 
CQ WW DX C.W. Contest 

* Aug. 
Aug. 

Tt Aug. 
Aug. 
Aug. 
Aug. 
Aug. 

=2- AUG: 
Aug. 
Aug. 
Aug. 

Sep. 
t Sep. 4 

Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 5- 
Nov. 12-13 
Nov. 26-27 

6-7 
13-14 
13-14 
13-14 

* Covered last month. 
** See June issue. 
t Not official. 

two new features. U.S. states will now 
count as a multiplier. Also, QSO dupe 
sheets will now be required for each band 
on which 200 or more contacts are made. 

Only 36 hours out of the 48-hour con- 
test period may be used by single-opera- 
tor stations. The 12-hour off periods may 
be taken in one, but not more than three, 
periods anytime in the contest and must 
be indicated in the log. 

Classes: Single operator and multi-op- 
erator single transmitter, both all bands. 
Multi-operator stations are allowed to 
change bands one time only within a 15- 
minute period. A quick band change and 
return is allowed to work a new multiplier. 

Exchange: RS(T) plus a QSO number 
starting with 001. In addition, W/K sta- 
tions will include their state (/.e., 599011 
MA). 

Scoring: One point per QSO and one 
point for each QTC reported. 

Multiplier: The multiplier for non-Euro- 
14 Sherwood Road, Stamford, CT 0690 | pean stations is determined by the num- 

a monthly feature by 

FRANK ANZALONE, W1WY 

ber of European countries worked on 
each band (WAE list). Europeans will use 
the ARRL DXCC list. In addition, each call 
area of the following countries will be 
considered a multiplier: JA, PY, VE/VO, 
VK, ZL, ZS, UA90. Each WYK state will 
also be considered a multiplier. 

In addition, the multiplier on 3.5 MHz 
may be multiplied by 4, on 7 MHz by 8, 
and on 14/21/28 MHz by 2. 

Final Score: Total QSO points, plus QTC 
points, times the sum total multiplier from 
all bands. 

QTC Traffic: Additional point credit can 
be realized by making use of the QTC traf- 
fic feature. A QTC is a report of a confirm- 
ed QSO that has taken place earlier in the 
contest and was later sent back to a Euro- 
pean station. It can only be sent from a 
non-European station back to a Euro- 
pean, the general idea being that after a 
number of Europeans have been worked, 
a list of these stations can be reported 
back during a QSO with another station. 

i An additional one point credit can be 
claimed for each station reported. 

A QTC contains the time, call, and QSO 
number of the station being reported (i.e., 
1300/DL2DN/134). This means that at 
1300Z you worked DL2DN and received 
#134. 

A QSO can be reported only once and 
not back to the originating station. 

There is a maximum of 10 QTC’s to a 
station. The same station may be worked 
several times to complete this quota. 
Only the original contact, however, has 
QSO value. 

Keep a uniform list of QTC’s sent; 3/7 

indicates that this is the 3rd series of 
: QTC’ssent and that 7 QSO’s are being re- 

ported. 
Awards: Certificates to the top scorers 

in each class in each country and areas 
listed in the multiplier. Continental lead- 
ers and stations having at least half the 
score of-the continental leader will also 
be honored. 

Disqualification: Violation of the rules of 
the contest, unsportsmanlike conduct, or 
taking credit for excessive duplicate con- 
tacts will be deemed sufficient cause for 
disqualification. 

Logs: It is suggested that you use the 
official DARC or equivalent forms. Figure 
40 contacts to the page, and use a sepa- 
rate sheet for each band. A large-size 
s.a.e. and IRC’s will get you a supply. 

Remember, all entrants are required to 
submit cross-check dupe sheets for each 
band with 200 or more QSO’s. 

A penalty of 3 contacts will be deduct- 
ed for each duplicate QSO that is re- 
moved by the Committee. 

Mailing deadline is Sept. 15th for c.w. 
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entries, Oct. 15th for the phone entries. 
This year all entries go to: The WAEDC 

Contest Committee, P.O. Box 1328, 
D-895 Kaufbeuren, Fed. Rep. of Ger- 
many. (The U.S.A. address is no longer 
available.) 

European Country List: C31, CT1, CT2, 
DL, EA, EA6, El, F, FC, G, GD, GI, GJ, GM, 
GM Shetland, GU, GW, HA, HB9, HBO, 
HV, |, IS, IT, JW Bear, JW, JX, LA, LX, LZ, 
M1, OE, OH OH@, OJ, OK, ON, OY, OZ, 
PA, SM, SP, SV, SV Crete, SV Rhodes, SV 
Athos, TA1, TF, UA1346, UA2, UA Franz 
Josef Land, UB5, UC2, UN1, UO5, UP2, 
UQ2, UR2, Y2, YO, YU, ZA, ZB2, 1A0, 3A, 
4U1, 9H1. 

New Jersey QSO Party 
Two Periods UTC ; 

2000 Sat. to 0700 Sun. Aug. 13-14 
1300 Sun. to 0200 Mon. Aug. 14-15 

This is the 24th annual party spon- 
sored by the Englewood A.R.A. Phone 
and c.w. are part of the same contest, the 
same station may be worked on each 
band and mode, and NJ may work in- 
state stations for QSO and multiplier 
credit. 

Exchange: QSO no., RS(T) and QTH. 
County for NJ, ARRL section or country 
for others. 

Scoring: NJ stations score 1 point for 
WIK and VE/VO contacts, 3 points for DX. 
Multiply total by ARRL sections worked 

(een woe $9995 

super band channels. Restores pro- 

Buy Direct & Save 

SUPER SPECIALS 

Eas 40 CHANNEL 
$e | CONVERTER 

Advanced Solid State design and cir- 
cuitry allows you to receive mid & 

gramming to Video Recorders. 

36 CHANNEL 
REMOTE CONTROL 

ge CABLE CONVERTER 
$6995 

JERROLD 400 
THE ULTIMATE CABLE TV 
CONVERTER 

60 CHANNEL 
INFRARED 
REMOTE 
CONTROL 

$4299 
Send $5 for Complete Catalog 

pinect VIDEO sates 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 
1-812-282-4766 
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You may recall that in the Seville contest 
announcement last May, | casually men- 
tioned that the Grand Prize of an all-ex- 
pense-paid trip to Spain to attend the Se- 
ville April Fair Feast was for real. Here’s 
Steve Sussman, W3BGN, the overseas 
winner, with a few of the local club mem- 
bers, who made sure that Steve and the 
XYL got to see the feast and other points of 
interest, not to mention being wined and 
dined and meeting dignitaries at special 
affairs. Left to right are Steve, EA1ABT, 

Steve’s XYL, EA7CFW, and EB7EB. 

(maximum of 74). KP4, KH6, KL7, etc., are 

3 point contacts and section multipliers. 
Out-of-state stations multiply total NJ 

QSO’s by total of NJ counties worked 
(maximum of 21). 

Frequencies: 1810, 3535, 3900, 7035, 
7135, 7235, 14035, 14280, 21100, 21355, 

The Spider Antenna 
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 slirn pro- 
file, low height and light weight, offer- 
ing little wind resistance and 

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. 

The Spider™ Adapter converts 
any mono-band antenna with a half- 
inch mast into a modern four-band antenna. 

The Spider™ Maritimer™ is the ultimate for 
marine use. Made of non-magnetic stainless steel 
and nickel-chrome plated bronze, using regular 
Spider™ resonators and tuning sleeves. 

Accessories — Bumper, ball, angle and stud 
mounts. Quick disconnects. RG-58A/U coaxial 
cable and connectors. Ground radial systems. 
Copper foil and copper braid ground straps. 

For further information, prices write or call 

eliminating the need for a 

U.S. 
PATENT 
9349825 

MULTI-BAND ANTENNAS 
7131 OWENSMOUTH AVENUE, SUITE 263C 

CANOGA PARK, CALIF. 91303 

TELEPHONE: (213) 341-5460 
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28100, 28610, 50-50.5, and 144-146. 
Try phone on even hours, 15 on odd 
hours, and 160 at 0500 GMT. 

Awards: Certificates to the top scorers 
in each NJ county, ARRL section, and DX 
country. Second-place awards if four or 
more logs are received from that section; 
also Novice and Tech. awards. 

Use. UTC, indicate the multiplier only 
the first time it is worked, include a QSO 
check sheet and a summary sheet show- 
ing the scoring, etc. Also include a large 
S.a.s.e. if you wish a copy of the results. 

Stations planning activity in NJ are re- 
quested to advise the E.A.R.A. by August 
1st so that coverage of all counties may 
be planned. 

Logs must be received no later than 
Sept. 10th and go to: Englewood A.R.A., 
P.O. Box 528, Englewood, NJ 07631. 

S.A.R.T.G. RTTY Contest 
Three Periods GMT 

0000-0800 & 1600-2400 Sat., Aug. 20 
0800-1600 Sun., Aug. 21 

This is the 13th annual contest spon- 
sored by the Scandinavian Amateur Ra- 
dio Teletype Group. Use all bands 3.5 
through 28 MHz. The same station may 
be worked on each band for QSO and 
multiplier credit. 

Classes: Single operator, multi-operator 
single transmitter, and s.w.I. 

Exchange: QSO no., signal report. 
Points: QSOs with own country, 5 

points. With other countries on same con- 
tinent, 10 points. With other continents, 
15 points. The U.S., Canada, and Aus- 
tralia call areas count as separate coun- 
tries for scoring. 

Multiplier: Each DXCC country and 
each WI/K, VE/VO, and VK call area. A 
multiplier will not be considered unless 
the claimed station appears in at least 
five logs, or a log is received from that 
station. 

Final Score: Sum of QSO points from all 
bands times the sum of the multiplier 
from each band. 

S.w.|.’S use same scoring but based on 
sum of stations and messages copied. 

Awards: Certificates to the top-scoring 
stations in each class in each country 
and each call area of the U.S., Canada, 
and Australia. 

Use a separate sheet for each band, 
and include a summary sheet showing 
the scoring, comments, and other essen- 
tial information, and your name and ad- 

dress in block letters. 
Logs must be received by October 

10th and go to: S.A.R.T.G. Contest Man- 
ager, P.O. Box 717, DK 8600 Silkeborg, 
Denmark. 

Alaska QSO Party 
0200Z Sat. to O200Z Sun., Aug. 20-21 

This is the second time around for this 
one sponsored by the Alaska DX Associa- 
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tion. Several changes have been made in 
this year’s rules and scoring. 

The same station may be worked on 
each band, both c.w. and s.s.b., for QSO 

credit, but it will only count once as a 
multiplier. 

Exchange: RS(T) and judicial district (1, 
2, etc.) for KL7’s. RS(T) and QSO number 
(001, etc.) for non-Alaskans. 

Scoring: For KL7’s—2 points for each 
QSO on 10, 15, and 20; 5 points if on 40, 
80, and 160. Multiplier—sum of states, 
VE provinces, and DXCC countries work- 

ed on each band. 
For non-Alaskans—5 points for QSO’s 

on 10, 15, and 20; 10 points if on 40, 80, 
and 160. Multiplier—sum of Alaskan judi- 
cial districts worked on each band. 

Final Score: Total QSO points times the 
sum of the multipliers from each band. 

Frequencies: C.W.—1807 and 60 kHz 
up from low edge of each band. S.S.B.— 
1813, 3895, 7270, 14285, 21360, 28660. 

Awards: Certificates to the winners in 
each state, province, and DX country. An 
Alaskan Goldpanner Plaque to the Top 
Alaskan and non-Alaskan. 

Include a summary sheet with your 
log, and mail no later than October 1st to: 
Alaska DX Association, KL7AF, P.O. Box 
1614, Kodiak Island, Alaska 99615. 

New Mexico QSO Party 
1800Z Sat. to 2100Z Sun., Aug. 20-21 

The Albuquerque DX Assoc. is again 
sponsoring this year’s party, which is be- 
ing held a month earlier than last year. 

There are two categories: single and 
multi-operator. The same station may be 
worked on each band and each mode for 
QSO credit, and New Mexico mobiles in 
each county change. 

Exchange: RS(T) and QTH. County for 
NM stations; state, province, or DX coun- 
try for others. 

Scoring: 2 points for phone contacts, 3 
points if on c.w. 

New Mexico stations multiply total 
QSO points by NM counties, states, VE 
provinces, and DX countries worked for 
final score. All others multiply total QSO 
points by number of NM counties worked 
(maximum of 33). 

Frequencies: C.W.—1805 and 60 kHz 
up from low edge of each band. Phone— 
1835, 3985, 7230, 14280, 21370, 28570, 
147,510. (No repeater.) Novice—25 kHz 
up from low end of Novice bands. 

Awards: Certificates in each category 
to top-scoring NM station in each county 
and in each state, VE province, and DX 
country. A special certificate to the high- 
est scoring NM mobile or portable. Plaques 
to the highest scoring NM and non-NM 
stations in each category, and NM Club 
with three or more entries. 

Include a summary sheet and a dupe 
sheet if your log contains 200 or more 
QSO’s, and a large s.a.s.e. for a copy of 
the results. 

Mailing deadline is October 1st to: Ed 
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Graham, N5HH, 12449 Regent NE, Albu- 
querque, NM 87112. 

Alabama QSO Party 
1600Z Sat. to 2300Z Sun., Aug. 27-28 

This party is again being sponsored by 
the Chattahoochee Valley A.R.C. The 
same station may be worked once on 
each band and each mode, mobiles on 
each county change, and Alabama to Ala- 
bama contacts are permitted. 

Exchange: RS(T) and QTH. County for 
Alabama; state, province, or country for 

all others. 
Scoring: One point per QSO. Alabama 

stations multiply total by sum of states, 
VE provinces, and countries worked. All 

others multiply total Alabama contacts by 
sum of Alabama counties worked (maxi- 
mum 67). 

Frequencies: C.W.—3565, 7065, 14065, 
21065, 28065. Phone—3965, 7265, 
14285, 21365, 28565. Novice—3725, 
7125, 21125, 28125. 

Awards: Certificates to top scorers in 
each state, VE province, and DX country. 
Also to anyone contacting 15 or more 
Alabama stations. Plaques to the overall 
Alabama and out-of-state winners, and to 
the Alabama Club with the highest ag- 
gregate score. 

Mailing deadline is September 30th to: 
Johnny Royster, WA4VEK, P.O. Box 494, 

Fairfax, AL 36854. Include a large s.a.s.e. 

for a copy of the results. 

Occupation Contest 
1800Z Sat. to 2400Z Sun., Aug. 27-28 

This is the third annual Occupation 
Contest sponsored by the Radio Associa- 
tion of Erie, PA. The purpose of this activi- 
ty is to contact other amateurs and ex- 
change occupations. Try to keep titles in 
general field—i.e., engineer, technician, 
machinist, salesman, etc. Note the 
change in the scoring this year. 

Exchange: RS(T), your occupation, 
state, province, or DX country. 

Scoring: One (1) point for each similar 

1982 SAC Contest Results 
U.S.A. and Canada 

CW. 
W1END 10,498 AGSC 5,124 
W1BL 9,063 W5ZR 4,884 
KAICY 8,050 NS5BA 4,576 
W1CNU 4,182 WS5UNW 774 
KAICLV 3,737 WS5Eld 110 
AA2ZI1 1,014 
Weer 397 K6DDO 6,192 

W6UA 3,626 
W2zz 7,742 N6ZZ 2.808 
K2SX 5,720 AAGEE 12 
WA2UDT 2,210 
W2xQ 1,566 W7QK 5,000 
een aie72 Aled 28,314 
W3ARK 10,865 K9BG 15,340 ee 4104 KO9Q 4,107 
WA3DMH 3,800 K9IL 2,139 
KA3EOA 2,139 W9YCV 4 
WS3ICM 132 wowp 21,896 
N3RL 91 WORSG 2,040 

K4FPF 4,500 
WA4OML 1,357 

Phone 

KAICY 6,660 KC7V 726 

corn ace SOS sr 
W3ARK 5,445 
W3ICM 5,203 WD8CRY 2,052 

N4MM Fear ew 32 
KARZ 4,263 AIQJ 12,300 
KD4PP 2.982 W9SS 3,652 
W4WIT 1,357 KI9A 4,224 

WSEIT 285 VE3GCO 7,965 

W6EVF jogo, eoene ae 

Plaque Winners 
W3GM on C.W. 
AI9J on Phone 

occupation worked. Two (2) points for 
each retiree worked. Three (3) points for 
each new occupation worked. There is no 
multiplier. Total QSO points is final score. 

Frequencies: C.W.—40 kHz up from bot- 
tom of each band. Phone—1820, 3920, 
7250, 14300, 21400, 28600. 

Awards: Certificates to highest scoring 
stations in each state, VE province, and 
DX country, and a plaque to the overall 
winner. 

Mailing deadline is October 1st to: 
Chris Robson, KB3A, 6950 Kreider Road, 
Fairview, PA 16415. 

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 

e Built-in center insulator; Amphenol® coax connector 

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

ZA-1A $17.95 
3.5-30 mHz 

ZA-2A $21.95 
14-30 mHz, with hardware for 2’ boom 

RIBCI CHER INC. 

Available from your 
dealer. In U.S.A. add 
$2.00 handling 

333 W. Lake St., Chicago, IL 60606 

(312) 263-1808 
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G.A.R.T.G. RTTY Contest 
0700Z to 1100Z Sun., Aug. 28 

The German Amateur Radio Teleprint- 
er Group sponsors a series of these con- 
tests each year. This is the fourth in a 
series of five. The next one will be on 
Saturday, October 15th from 1300Z to 
1700Z. (There is also a v.h.f. section.) Ac- 
tivity is on 40 and 80 meters in that sec- 
tion of the band used for RTTY operation. 

Exchange: RST, QSO no., name, QTH. 
Scoring: One point per QSO on each 

band. (No multiplier was indicated.) 
There is an s.w.I|. section. Log should 

show calls of both stations in contact. 
Reports and requests for additional in- 

formation should be sent to Wolfgang 
Puenjer, DL8VX, P.O. Box 90 11 30, 
D-2100 Hamburg 90, Federal Republic of 
Germany, within 20 days of the end of the 
contest. 

DARC ‘‘Corona’’ 10 Meter RTTY 
1100Z to 1700Z Sat., Sept. 3 

Here’s another contest for those inter- 
ested in RTTY. This one is sponsored by 
the Deutscher Amateur Radio Club. 
There are four of these a year. This is the 
third. The next one will be on Sunday, No- 
vember 6th. 

Activity is on 10 meters only, in that 
portion of the band used for RTTY. 

Exchange: RST, QSO no., and name. 
U.S. stations will also include their state. 

Scoring: One point per QSO. Use the 
ARRL and WAE country list for your multi- 
plier. W/K, VE/VO, and VK call areas will 
be considered separate multipliers. 

There is also an s.w.I. section. 

Reports and inquiries should be ad- 
dressed to: Klaus K. Zielski, DF7FB, P.O. 
Box 11 47, D-6455 Erlensee, West Ger- 
many, within 30 days of the end of the 
contest. 

Bulgarian C.W. Contest 
O000Z to 2400Z Sun., Sept. 4 

This is a world-wide contest open to all, 
but with emphasis on working LZ’s. 

Classes: A. Single operator, single 
band. B. Single operator, all band. C. 
Multi-operator, all band. D. S.w.l|.’s. Use 
all bands, 3.5 through 28 MHz. 

Exchange: RST plus your ITU zone. 
Scoring: One point for QSO with sta- 

tions in the same continent (including 
same country), 3 points if in another con- 
tinent, and 6'points for LZ contacts. 

S.w.I.’s score 3 points if both calls and 
exchanges are reported, and 1 point if 
both calls but only one exchange. 

Multiplier: Sum total of ITU zones work- 
ed on each band. 

Final Score: Total QSO points from all 
bands times the total multiplier. 

Awards: Medals to the top three world 
scorers in classes A and B. Cup and med- 
als to classes B and C. Medals to conti- 
nental leaders and s.w.l.’s. 

Use a separate log sheet for each band, 
a summary sheet showing the scoring, 
and the usual signed declaration, plus 
your name and address in block letters. 

Contest contacts may be used for the 
many LZ awards. Write to the BFRA for 
details. 

Mailing deadline for logs is October 5th 
to: Bulgarian Federation of Radio Ama- 
teurs, P.O. Box 830, Sofia 1000, Bulgaria. 

1983 CQ World Wide DX S.S.B. Contest 
October 29-30 

YAESU FT-102 

ICOM IC-25A 

ICOM IC-451A 

ICOM IC-2AT 

ICOM IC-730 

YAESU FRG-7700 

Britt's 2-Way Radio Sales & Service 

2508 Atlanta Street, Smyrna, Georgia 30080 
Belmont Hills Shopping Center (404) 432-8006 

YAESU FT-ONE 

YAESU FT-208R 

All Of These “Goodies” And Many 
More At Super Savings. Come See 
Us Or Call 1-800-241-2027. 
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European WAEDC Contest 
1982 Phone Results 

U.S.A. 
*K1KI 1,334,127 KI9A 5,656 

*W1ZM 1,293,630 N3GB 5,564 
*AKIA 1,046,848 W8VEN 4,902 
*K10X 412,638 KAIGHR 3,250 

(Opr.KC1F) W7QK 3,124 
*KC40V 253,890 KA4MBC 2,244 
*N6AW 236,076 W6BYH 1,748 
AK1B 167,698 KU7Z 1,690 
*N2VW 140,273 WA4YN 1,568 
N1AU 119,042 K1XM 1,350 

*K3FN 116,772 N4MM 1,218 
W3CM 110,751 WA4VEK 988 
WS8ARK 91,396 AA2Z 858 
W1HJF 68,400 WSQWM 192 
*W8UVZ 65,208 AA6EE 96 
*WA4MOJ 60,636 
*W3ICM 57,754 Multi-Opr. 
AB2E 42,660 *N5AU ‘505,136 
KO9MWM/O 38,916 *AD6P 112,322 

*W9RE 38,125 
*K4FPF 37,950 Canada 
W5CWOQ/6 32,830 *VE3CGO 286,281 
W3BGN 29,696 *VE4RP 58,752 
W3IJT 26,230 *VO1QU 27,090 
*AB8K 26,144 
*N4BS 21,948 Continental Winners 
WA3DMH 18,128 Europe YU3MY 
N3RL 15,120 Africa 5N8ARY 
WASIYX 9,344 Asia UF6CR 
WA2UDT 8,880 N.Amer. K1Kl 
KC1V 6,732 S.Amer. ZY5EG 
KF4EO 6,120 Oceania VK6AJW 
WD8QVD 5,949 
KA2MRP. 5,876  *Certificate winners 

FOUR Land QSO Party 
1800Z Sat., Sept. 3 to 0600 Sun., Sept. 4 
1300Z Sun., Sept. 4 to0100 Mon., Sept. 5 

The Brightleaf ARC is again sponsor- 
ing the 13th annual QSO Party to make 
the many counties in the eight 4th district 
states available to county hunters. 

The same station may be worked on 
each band and mode, again if operating 
portable or mobile from each county 
change. Stations in the 4th area may 
work each other for QSO and multiplier 
credit. 

Exchange: RS(T) and QTH. County and 
state for the 4th district; state, province, 
or country for all others. 

Scoring: 4th ca/l area—One point per 
QSO. Multiply total QSO points by the 
number of states, provinces, and coun- 
tries worked. 

All others—Two points for each 4th 
area station worked, times the total 4th 
area states and counties worked counted 
once only. Contacts with the club station 
W4AMC count 5 QSO points. 

Frequencies: C.W.—3575, 7055, 14070, 
21070, 28090. Phone—3940, 7260, 
14290, 21360, 28600. Novice—3710, 
7110, 21110, 28110. 

Awards: Certificates to the top scorers 
in each state, VE province, and DX coun- 
try, 2nd and 3rd place where warranted. 
Also county awards to 4th call area states 
and Novices. 

Mail logs within 30 days to: Contest 
Chairman, Bob Knapp, W4OMW, 105 Du- 
pont Circle, Greenville, NC 27834. In- 
clude a large Ss.a.s.e. for results. 
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FREE TO CQ SUBSCRIBERS 
Advertising Rates: Non-commercial ads are 10 cents per word including abbreviations 
and addresses. Commercial and organization ads are 35 cents per word. Minimum 
charge $1.00. No ad (non subscriber) will be printed unless accompanied by full remit- 
tance. Non-Commercial ads free to CQ subscribers (maximum 3 lines per month). All 
ads must be typewritten double spaced. Recent CQ mailing label must accompany ad. 
Closing Date: The 10th day in the third month preceding date of publication. Because 
the advertisers and equipment contained in Ham Shop have not been investigated, the 
Publisher of CQ cannot vouch for the merchandise listed therein. Direct all correspon- 
dence and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801. 

PRE-1946 TELEVISION SETS wanted for substantial cash. 
Finder's fee paid for leads. Also interested in spinning disc, 
mirror in-the-lid, early color sets, 9AP4 picture tubes. Arnold 
Chase, 9 Rushleigh Road, West Hartford, Conn. 06117. Phone 
(203) 521-5280. 

QSLs & RUBBER STAMPS—Top Quality! Card Samples and 
Stamp Information 50¢. Ebbert Graphics D-2, Box 70, Wester- 
ville, OH 43081. 

NEW KID on block: For QSL free samples write Kings Grove 
Press, Box 9, Ellerslie, MD 21529. Also custom printing—in- 
structions included. Stamp appreciated. 

ATLAS RADIO REPAIR SERVICE: Specializing in the 180, 210, 
and 215. Ninety Day Written Guarantee—Parts and Labor. 
A.R.R.S., 1320 Grand, San Marcos, CA 92069. Phone (619) 
744-0720. 

QUADS, * dB QUADS * 2, 3 & 4 elements, complete kits, 
fiberglass spreaders, components, wire. 3 first class stamps 
for complete brochure. db + Enterprises, Box 24, Pine Valley, 
NY 14872. 

HELP! English amateur library needs back issues of CQ 
magazine, no matter how old but in fair condition. Willing to 
pay freight. G3YMM, 9 Cloister Road, North Acton, London 
W3 England. 

WANTED: Early Hallicrafter ‘‘Skyriders’’ and ‘‘Super 
Skyriders” with ‘‘Silver"’ panels. Also ‘‘Skyrider Commercial” 
early transmitters such as HT-1, HT-3, HT-19, and other 
Hallicrafter gear, parts, accessories, manuals. Chuck 
Dachis, WD5EOG, The Hallicrafter Collector, 4500 Russell 
Drive, Austin, TX 78745. 

QRP INFO FREE. Large s.a.s.e. (2 0z. postage) to: QRP, Box 
12072, Austin, Texas 78711. 

RTTY/CW COMPUTER INTERFACE in easy-to-build kit, in- 
cludes built-in power supply. Introductory price $99.95. 
RTTY/CW software from $34.95. Ham Log program for VIC-20 
+ 8K, printer option with logbook format, $9.95 cassette. Add 
$3.00 per order shipping/handling. VISA/MC/MO. SASE for 
complete catalog. Wes-Com, Inc., D.G. Miller, 4915 Galena 
Dr., Co. Springs, CO 80918. Phone 303-598-5745 7-10 PM. 

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. 

SELL: Swan 500 xecvr, 410 vfo, 117xc P.S./Spkr, Autek QFI 
filter, VSWR meter. Orig. owner, no mods, vy good cond. All 
$200. Will ship. J. S. Hubbard, KB2VK (82/83 CB). Phone 
518-584-3821. No collect calls. 

TEN-TEC STATION FOR SALE: Omni-D transceiver with noise 
blanker, Model 218, 1.8 SSB filter, 255 deluxe power supply, 
243 remote VFO, 234 RF speech processor, 215 P 
microphone. All mint condition, $795. Also Dentron CM-1 Tun- 
ed Input for Clipperton L, $35. Call 915-677-3675, W5SGT. 

RADIO WEST! High-quality general-coverage receivers with 
Collins filters, and special DX modifications installed. Catalog 
50¢ (refundable). RADIO WEST, 3417 Purer Rd., Dept CQ, 
Escondido, CA 92025. Phone (619) 741-2891. 

OUTGOING DX QSL SERVICE. Mo membership fee, 
$.08/card. SASE for complete details. Bob Gaudio, WD8AWS, 
1613 Merrill St., Kalamazoo, MI 49008. 

TRS-80C COLOR COMPUTER PROGRAMS and Hardware to 
send and receive Morse Code or RTTY, parallel 1/0 card, 
EPFROM Programmer. Frank Lyman, P.O. Box 3091, Nashua, 
NH 03061. 

SEND $18.95 plus $3.00 shipping for 2 meter, 5/8 wave 
magnet-mount antenna. Satisfaction guaranteed. For listing 
of mobile antenna bargains send SASE to WD4BUM, Rt. #7 
Box 101-I, Anderson, SC 29624. 

STAMP COLLECTOR desires contact with radio operators 
with accumulation of overseas mail. All inquiries will be 
answered. Contact Mr. J.D. Williams, 1207 Mur! St., New 
Orleans, LA 70114. 

FOREIGN QSL CARD HANGERS: 12-18 pocket plastic 
holders, size 4% x 6, $9.95. Envelopes with Call, Name, QTH, 
100-$6.95. RCO PRODUCTS, Box 7333, Kansas City, MO 
64116. 

YOU'RE CORDIALLY INVITED to join the Senior Citizens 
Amateur Radio Society, an informative, constructive, and 
beneficial organization. Handicapped amateurs Free. 
Several awards. SASE for particulars to: SCARS, P.O. Box 
6631, Ithaca, NY 14851. 

HALLICRAFTERS Service Manuals. Amateur and SWL. Write 
for prices. Specifiy Model Numbers desired. Ardco Elec- 
tronics, P.O. Box 95, Dept. C, Berwyn, IL 60402. 

VIC-20 FCC TYPE Q&A COMPUTER TAPES: Novice, Tech., 
Gen., Adv., Expert $3.75. Weiss, 168 Kirch, York, PA 17402. 

QUALITY TOWER ACCESSORIES TO SOLVE YOUR PROB- 
LEMS: SO-1 standoff brackets for small 2 meter, Ringo, TV 
antennas, $34.50. SO-2 Heavy-duty standoffs for large 2 
meter, beams, commercial, $59.50. MA-1 and MA-2 mast 
adapters put the top of your tower mast to good use, $22.50. 
GP81 and GP51S Ginpole Kits provide safety for your tower 
work, $129.50. BG-18 tower mast for those big beams, 
$249.50. These accessories work fine on all tubing-type 
towers. Special accessories can be custom made to order. 
Request our 1983 catalog. Visa, Mastercharge. IIX Equipment 
Ltd., P.O. Box 9, Oak Lawn, IL 60454. Phone 312-423-0605. 

IMRA-International Mission Radio Assn. helps missioners— 
equipment loaned; weekday net, 14.280 MHz, 2:00-3:00 PM 
Eastern. 1 Pryer Manor Rd., Larchmont, NY 10538. 

THE CENTRAL KENTUCKY ARRL HAMFEST, sponsored by 
The Bluegrass Amateur Radio Society, will be held Sunday, 
8:00 AM to 5:00 PM, August 14, 1983, at Scott County High 
School, Longlick Road and US Route 25, Georgetown, Ken- 
tucky (Off I-75/64). Technical Forums. Awards and Exhibits in 
AIC facilities. Outside Flea Market space, no charge. Tickets 
$3.50 advance and $4.00 at the gate. For more information or 
tickets write Edward B. Bono, WA4ONE, P.O. Box 4411, Lex- 
ington, Kentucky 40504. 

KNOW FIRST! Ham radio fanatics—you need THE WS5Y! RE- 
PORT, a twice-monthly award-winning Hot Insider Newslet- 
ter. Acclaimed best! Confidential facts, ideas, insights, na- 
tionwide news, technology, predictions, alerts. Quoted coast- 
to-coast! We print what you don't get elsewhere! $18.00 an- 
nually wimoney-back guarantee! FREE SAMPLE for S.A.S.E. 
(two stamps). W5YI, Box 10101-C, Dallas, Texas 75207. 

HATS WITH NAME AND CALL $4.95 plus $1.50 postage. 
SASE for hat information. Colorful QSL's Samples $.50. 
Specialty Printing, Box 361, Duquesne, PA 15110. 

SCHEMATICS: Radio Receivers, 20’s/60's. For details send 
namebrand, Model No., SASE. Scaramella, P.O. Box 1, Woon- 
socket, Rl 02895-0001. 

TOWERS: Galvanized steel stack/crankup. Factory direct 
savings. California Antenna Systems, 6020 Windy Ridge 
Road, Shingle Springs, CA 95682, phone (916) 677-9540. 

QSL's by W4TG. Prices from $16 per 1000. Send SASE to P.O. 
Drawer F, Gray, GA 31032. 

83 CALLBOOKS: US $19, DX $18, both $35 Ppd. W9JVF, 1147 
N. Emerson, Indianapolis, IN 46219. 

MUSEUM now open for radio historians and collectors. Free 
admission. Old-time amateur (W2AN) and commercial station 
exhibits, 1925 replica store and telegraph displays. 15,000 
items. Write A.W.A. for details: Bruce Kelley, W2ICE, 
Holcomb, NY 14469. 

REPLACE RUSTED ANTENNA BOLTS with Stainless Steel 
Bolts. Small Quantities, Free Catalog. ELWICK, Dept. 482, 
230 Woods Lane, Somerdale, NJ 08083. 

IBM PC/APPLE Aftermarket products; Hobbysts’ Electronics 
Project Kits: $50.00 complete Modem Kit, Subscription/Satel- 
lite TV Decoder Kits, Eprom Programmer/Duplicator, Popular 
Memory IC Testers, Data Sheets, Application Notes, and 
more than 6000 parts in stock: Semiconductors, Discretes, 
Video Products, Tools, etc. Please write for your free litera- 
ture/catalog. Independent Electronics, 6415-06 Airline Rd., 
Dallas, TX 75205. 

HAM HOLIDAY SRI LANKA: Write to Spangles Travels, 84 
Templers Road, Mount Lavinia, SRI LANKA, + 5 IRCs. 

WANTED: Cash paid for used SPEED RADAR EQUIPMENT. 
Write or call: Brian R. Esterman, P.O. Box 8141, Northfield, II- 
linois 60093, phone (312) 251-8901. 

SINGLE PROFILE NEXUS creates a nationwide network of 
cultured singles. Box 7484-A Orlando, FL 32854. 

Say You Saw It InCQ 

700 145200 220300 400 440500 
MHz. 

IMPEDANCE 
Resistance 

Axis 

AP-144D0 
AP-144D0 

AP-144DIl - this 5/84 + 5/84 collinear 
base station vertical for 2 meters 
delivers significant gain over a 
groundplane. Built-in lightning/static 
arrestor. Rugged construction suitable 
for marine applications, too. 

APP-1434DIII - UHF disc radials ex- 
tend gain performance to 430-440 
MHz. 

See your KLM Dealer 
or write for our * 
complete catalog. 

P.O. Box 816, 
Morgan Hill. 

KLM 
Electronics Inc. | California 94035 

Please send all reader inquiries directly. 
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HUSTLER / 
DELIVERS 
RELIABLE 
ALL BAND HF 
PERFORMANCE 
Hustler's new 6-BTV six- 
band trap vertical fixed 
station antenna offers 
all band operation 
with unmatched con- 
venience. The 6-BTV 
offers 10, 15, 20, 30, 
40, and 75/80 meter 
coverage with ex- 
cellent bandwidth 
and low VSWR. Its 
durable heavy 
gauge aluminum 
construction with 
fiberglass trap 
forms and stain- 
less steel hard- 
ware ensures 
long reliability. 

Thirty 
meter kits 
(80-MTK) 
for 4-BTV 
and 5-BTV 
are also 
available. 

iy) 

Don’t miss our 30 meter excitement. 

HUSTLER - 
STILL THE STANDARD OF PERFORMANCE. 

GUSTLER) 
3275 North “B’” Avenue 

Kissimmee, Florida 32744 

An BMravercam Company 
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Eons Wattmeters 
Authorized BIRD Distributor 

Complete inventory of all 
Bird wattmeters, dummy 
dads, switches, carrying 
cases and accessories. 

Order by phone 
1-800-431-7777 

Free shipping with 
certified check orders. 

Model 4381 Model 43 
$695.00 $162.00 

pARAMOUNy 

All BIRD Elements in Stock 

5A through 1000E 
elements (5W - 1000W; 
25 - 1000 MHz) $48 

50H through 1000H 
elements (50W - 1000W; 
2 MHz - 30 MHz $59 

2500H and 5000H elements 
(2500W and 5000W; 
2 MHz - 30 MHz $75 

MasterCard = 

—_———— 

COMMUNICATIONS ELECTRONICS 
PO Box 506, Burnett Ave., Dalton, OH 44618 
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PRETUNED - COMPLETELY ASSEMBLED - 
ONLY ONE NEAT SMALL ANTENNA FOR 
UP TO 7 BANDS! EXCELLENT FOR CON- 
GESTED HOUSING AREAS - APARTMENTS 
LIGHT - STRONG - ALMOST INVISIBLE! 

300 bb. test dacron end supports, 

customs etc)or order using VISA 
Ph 1-308-236-5333 9AM-6PM_ week days. 

Made in USA. FREE INFO. AVAILABLE ONLY FROM 
WESTERN ELECTRONICS 

ALL BAND TRAP ANTENNAS! 
“> — /~{ Ga) —/ $s) — / om 

@ 
COMPLETE AS SHOWN with 90 ft. RG58U-52 ohm feedline, and PL259 connector, insulators, 30 ft. 

center connector with built in 
molded, sealed, weatherproof, resonant traps 1”"X6”- you just switch to band desired for excellent worldwide 
operation - transmitting and receiving! LowSWR over all bands -Tuners usually NOT NEEDED! Can be used as 
inverted V's - slopers - in attics, on building tops or narrow lots. The ONLY ANTENNA YOU WILL EVER NEED 
FOR ALL DESIRED BANDS - WITH ANY TRANSCEIVER - NEW --EXCLUSIVE! NO BALUNS NEEDED! 

80-40-20-15-10-6 meter - 2 trap --- 104 ft. with 90 ft. RGS8U -connector -Model 998BUC ... $89.95 
40-20-15-10 meter -—- 2 trap ---54 ft. with 90 ft. RGS8U -connector - 
20-15-10 meter --- 2 trap --- 26ft. with 90 ft. RGS8U - connector - Model 10O7BUC...... $87.95 
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clerical- 

- MASTER CARD - 
We ship in 2-3 days. ALL PRICES MAY INCREASE... 

SAVE - ORDER NOW! All antennas guaranteed for 1 year. 10 day money back trial if returned in new condition! 

Dept. AC-8 

FOR ALL MAKES & MODELS OF AMATEUR 
TRANSCEIVERS - TRANSMITTERS - GUAR- 
ANTEED FOR 2000 WATTS SSB_ 1000 
WATTS CW. INPUT FOR NOVICE AND ALL 
CLASS AMATEURS! IMPROVED DESIGN! 

lightning arrester and static discharge - 

Model 1001BUC .... $88.95 

AMER.EXPRESS. _ Give number and ex. date. 

Kearney, Nebraska, 68847 
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Now You Can Switch 

No Costly Control Cables 

With INLINE “wireless” weatherproof coaxial relays, you 
simply add more antennas without costly control cables. IN- 
LINE also takes the guesswork out of point-to-point HF com- 

munications. By selection, you can instantly compare one 
antenna to another, switch monobanders, switch from horizon- 
tal to vertical, add WARC band antennas, create simple direc- 

table wire or vertical arrays, or whatever else you can dream 

up. 
Remember — multiband trap antennas are much less effi- 

cient and have much less bandwidth than resonant dipoles. 

On VHF—UHF you can significantly reduce hardline usage, 
eliminate tower-caused directivity, change polarization, 

change frequency, or simply switch antennas. 

Install INLINE Virtually Anywhere 

And there are no expensive and unsightly multiwire control 

cables. They can be placed in the attic, on the roof, ona mast, 
on a tree, on a tower, anywhere the antennas are. They are 
ideal in apartment houses to overcome restrictions. 

Distributed Worldwide 

Literature and application data available upon request. If not 

in stock at your dealer, order direct. Add $2.00 for surface 
UPS, $4.00 for UPS Blue or Parcel Post. VISA, MASTER- 
CARD and AMERICAN EXPRESS accepted. 

A UNADILLA/REYCO/I 

Over Only One Coaxial Feedline! 

A Division of Microwave Filter Co., Inc. 

2 or 3 or 9 Antennas 

Wired Type Relays 
101 Relay___ $33.95 
1013 Relay____——s—- 54.95 
107 Relay. __44.95 

““Wireless’’ Type Systems 
105 === $58.95 
HOSS = 2s 76.95 
108 _ 64.95 

Energizer 
106 EEO O95 

@ All relays and couplers can be equip- 
ped with “‘n’’ UG58U connectors. 

®@ “Wireless” relays and couplers can be 
sold separately. Call for pricing. 

Type 1053/105C Illustrated 

1.5-30 MHz 
2000W PEP 

Antenna 
Selector 

6743 Kinne St., East Syracuse, NY 13057 
US Toll Free (1-800-448-1666) 

NY/AK/HI/CAN Collect (1-315-437-3953) 
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FIRST QUALITY COMPONENTS— NOT MAIL ORDER “SECONDS” s*'%,'szge02- 
Pee DIGITAL MULTI 
UNITRAC RE nator pce Neises > Single rotary Stee TI WIRE 

ARIES ZERO Re over 2 watts of heat {rom 2 “opp hon Large. easy toread.5" WRAP INSERTIO! IC's, producing longer life 22225 4 2 * 3-'2 digit display 800 hours SOCKETS N and better perlormance, 22226 : : SOCKETS ing te wath single 9v 7 FORCE Just push I-Kooler on- 22227 : totery Cesena Tin plated 
SOCKETS - heats collected tromton 22228 20 (DC Volts. OC Amps. Ohms Tin plated ! copper alloy 

dissipated. Won't shake AC Volts. AC Amps. Diode phosphor bronze 688 contact pins 
loose! and Ressstor Junction. Aud- Me . ; 

cam actuated, true zero Full | year warranty le Continurty Check} : contact - 3 wrap with gas tight seal. 
insertion — tin plated solder raventealal Stock No Carnnng case with Stock Stock 
tail pins - capable of being Uneaut eae ae SoTe No. NoPins 199 -499 500} No. NoPins 1-24 25-99 999 
plugged into dip sockets, ea ee = IL A DIC RE ee 11301 ‘$. $.36 S$. 11291 8 $.10 $.09 
including wire wrap. WILD ROVER 60/40 ROSIN CORE SOLDER 11302 14 54. 11202 14 13 

Touch switch capsule cenotn we 11303 16 A 5 ‘ 11203 16 
Stock No. of Operating motion ts 005” without the [AY (feet) (07) Price Be 11304 18 = i 5 112 18 

and off with low noise. Normally open - Ba ve 2 5 : UV BS = 7 Es yr 2csie.20. 
ee EN i Gaee O tated 115 VAC. 1.6 amp-30 milliohm re- Comes 425 11306 22 d i 3 11206 22 

i : sistance - 615 radius by 160 thick el MEG ey 11307 24 2 ‘ E 11207 24 
4 

8 

No. Pins 1-9 10-49 use of a levered arm Extremely fast on 

11057 40 6.81 5.95 i 
11058 64 12.02 10.50 9. Stock No. 1-9 10&Up 885 247 11308 28 5 ‘i : 11208 28 

457 11309 40 i A E 11209 40 12098 $1.42 $1.28 175 

ELPAC POWER SUPPLIES - DC/DC CONVERTERS A | 

SINTEC ELPAC Input Output Output Dimensions Special of the Mont Miniclamp AC Volt-Ammeter 
SCAU ae ee EO NUE En ATUIIR che lence allows singling one conductor out of 

(SD) 13825 CB38013.0-7.0 1240.6 0-25 .48x.51x3.05 $ 7.95 BREAKABLE oe many without disarrangement. 
SS 13826 CB3B113.0-7.0 -12t0.6 0-25 .48x.51x3.05 7.95 "| b ‘ Stock No. AC Amperes Price 

13827 CB38023.0-7.0 1540.7 0-20 .48x.51x3.05 7.95 SOCKET STRIPS ‘ eS © "13730 CN CES 
13828 CB3812 3.07.0 -15+0.7 0-20 .48x.51x3.05 7.95 WITH MACHINED ' . nee acon Barco 
13829 CB3804 3.0-7.0 2840.7 0-10 .48x.51x3.05 7.95 Sane! - ! 

Stock No. 13801 13830 CB3814 3.0-7.0 -2840.7 O10 .48x.51x3.05 7.95 COLLET PINS! Uer/ee! GCaleshy - eS) 
-"Flo Disc” s Strips can be broken by hand into desired ACCESSORY LINE SPLITTER Ppy 1-5 W TYPE: ' 
Power Supply For 13831 CL3801 4.0-7.0 1240.6 125 .651x1.2x1.77 $24.95 number of contact pins Solder tail version features allows fast readings of AC power con- 
Winchester Drives EG) GES OLD SOD EE CIO ee oe collevtin Stock No. of Sale Price sumption of plug in equipment with- 

$1090 SS eee ereera Se eg oee bite aetetenl eae shell wire wrap = No. Pins Style Each out separation of leads. 95 
s 0-7. £0. Coa 2 features gold 10240 25 Solder tail $1.75 Stock No. 13727 $9. 13801-1 Data Sheet 13835  CL3804 4.0-7.0 2841.4 50 .651x1.2x1.77 24.95 collev/gold shell 19241 25 Wire wrap 3.26 

13836 CL3814 4.0-7.0 -28+1.4 50 .651x1.2x1.77 24.95 [) POCKET SIZED 
for 13801... 25 13825-1 DATA SHEET FOR DC/DC CONVERTERS.......... 25 BATTERY TESTER 

for all types of small batteriesfrom 
ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED PIN FORMING TOOL } k 1.35v to 4.5v 95 

Dimensions puts IC’s on their oy (CE : Stock No. 13733 $1 3. 
SINTEC ELPAC Output (HxWxD) — I Z 

Stock No. PartNo. Voltage in Inches ove Price true row to row —= Se Y \VOLt-I-CATOR 
SOLV155 ¥ 4-T/16x4x2 Fixed included $39.95 spacing. One side is ailomelverdaanosiictmeteanitce 
SOU i 4-7/16x4x2 ae sovist2 : 7ewe Fixed included 39: for.300 centers, Flip tool over for devices <p into lighter socket and indicates bat- Fixed included 
SOLV15-24 ; 4-7/16x4x2 Fixed included 39: on .600 centers. Put device in tool and 

k tery condition and charging rates. BS 2 EE BE RS BB | sweets ew Steck No, 1020081495 | a) enna 15.95 . toc! o. 
SOLV30-24 x $-5/8x4-7/8x3-3/16 r ONE TOOL DOES 7 
SOLV30-15 i 5-5/8x4-7 /8x3-3/16 ove (ANTLSTATIC MODEL) SI 

Data Sheet for SOLV Series Larter 8 thru 40 PINS! Stock No. 11059 $12.95 WS AC VOLTAGE TESTER 
plugs into any 110v service recept- 

OK MACHINE AND TOOL YY acle to check line voltage over 50- 
' 

IC INSERTION/ SOCKETIWAA LION 3705 IC EXTRACTOR 150 VAC 
EXTRACTION KIT sachet aes De ete 13287 One-piece, spring steel con- Stock No. 13735 $1 4,95 
Includes DIP IC extractors and per eer nae terse erly mame struction. Will extract all LS!, MSI VOM-MULTITESTER : 
a 14 0 40 pins Toots that f serie on teat 18 oe TR pat 1990 and SSL devices with 8 to 24 versatile Volt-Ohm-Milliammeter in - 
CMO! 

Te Beene ace initial wire wrapping. Wwouble — 43303 PINS. Stock No. small package 
walugs Swck No. S37 74 shooting andiena' $1.82 per pack | ° 13313 $2.10 Stock No. 13729 $1 325 

We'accept VISA. MC 

ei Nit = Cc Drawer Q Milford TOLL 800-526-5960 {22.2 b 8 ounces. 
CO. NJ 08848-9990 FREE in Nu (201) 996-4093 $:0°.125259,3¢ 0 

CIRCLE 60 ON READER SERVICE CARD 

Call Us For Our Low Prices 
On ICOM 730, IC-2AT, IC-3AT, 

IC-4AT And YAESU FT-708 
BIRD 

Wattmeters 

YAESU FT-102 

YAESU  yaMe 
FRG-7700 “= ; 

Listen to foreign broadcasts with the All 

New Yaesu FRG-7700 or ICOM IC R70. Call 

for special prices. 
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A precision instrument 
built to last. 

The HD-73 combines Dual-Speed rotation 
and a single 5-position switch with the clear 
visibility of a backlit D’Arsonval meter. So 
you get precise control for fast and fine tuning. 

_ And the advanced technology of HD-73 
is backed by quality construction. Heavy 

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

withstands -20°F. to 
120°F. temperatures. 
The superior design 
of the HD-73 mast 

support bracket, with 
optional no-slip positive 
drive, assures perfect 

in-tower centering with. 
no special tools. © 

Automatic braking 
“minimizes inertia 

stress. 
Easy to install, a 
pleasure to use. 
The HD-73 is on 

your wavelength. 
rite for perform- 

ance details 
ee 

(=== 
| want to tune in on HD-73. 

XC Send complete details 

LO Give me the name of my nearest dealer. 

NAME 

ADDRESS 

CiiY— = = = STATE ZIP 

The Alliance Manufacturing Company, Inc., 
A Alliance, Ohio 44601 

fms 

Please send all reader inquiries directly. 
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When it comes to 

ONLY BOOK! 
US or Foreign Listings 

1983 callL 

Here they are! The latest editions of the 
world-famous .Radio Amateur Callbook 

are available now. The U.S. edition 
features over 400,000 listings, with over 

75,000 changes from last year. The 

Foreign edition has over 370,000 listings, 

over 50,000 changes. Each book lists calls 

and the address information you need to 
send QSL's. Special features include call 

changes, census of amateur licenses, 
world-wide QSL bureaus, prefixes of the 

world, international postal rates, and 

much more. Place you order for the new 

1983 Radio Amateur Callbooks, available 

now. 

Each Shipping Total 

0 US Callbook $19.95 $3.05 $23.00 
D Foreign 

Callbook $18.95 $3.05 $22.00 

Order both books at the same time for 

$41.95 including shipping. 

Order from your dealer or directly from 
the publisher. All direct orders add shipping 
charge. Foreign residents add $4.55 for 
shipping. INinols residents add 5% sales tax. 

SPECIAL OFFER! 
d Amateur Radio 

only $2.50 postpaid 
Pegasus on blue field, red lettering. 3’’ wide 

x 3" high. Great on Jackets and caps. 

ORDER TODAY! 

RADIO oo =| L Ci. 
i (2) 

925 Sherwood Drive 

Lake Bluff, IL 60044, USA 
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HAM-TAGS Tough ABS custom frames. Your call on each vehicle. 
Available with call at top or bottom of frame, and frame/front plate 
(check your state). $1.50 shipping. 

BHC, Inc., 1716 Woodhead, Houston, TX 77019 (713) 522-5755 

HYE-QUE (HQ-1) dipole connector has coax 
SO 239 socket molded into glass filled plastic 
body to accept coax PL.259 plug on feediine 
Onp-cap keeps coax fittings dry Instructions in. 
cluded Guaranteed At your dealers or $5.95 
postpaid Companion insulators $1.25/pr 

BUDWIG MFG. Co. Po Box 829, Ramona, CA 92065 
Ca. Res. add 6% Sales Tax 
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SATELLITE, MICROWAVE, VIDEO, AUDIO Components and 
Equipment. Send $1 for 1983 Catalog. DSCo, Department A, 
3110 Evelyn Street, Roseville, MN 55113. 

COMPLETE Novice to Extra Amateur station in mint condition 
consisting of Heath SB101 transceiver, HP-23 power supply, 
SB600 speaker, Astatic D104 microphone, all cords, and 
manual. Ready to go, all you need is an antenna, $400.00. 
Heath HP-13B 12 volt power supply, $40.00. Amateur 10 
meter 240 channel mobile (12VDC) SSB transceiver, mint 
condition, $195.00. Military BC-458A, T-21/ARC-5, BC-457A 
with 80 meter conversion manual, $20.00 each. Spectronics 
DD-IT digital frequency counter for Tempo |, $100.00. 
TRANSEL 2000 watt SWR-Watt meter with average-peak- 
peak hold, 1.8 to 54 MHz, new peak hold position for SSB use, 
new $100.00. Paul Duncanson, 6846 Calumet Ave., Ham- 
mond, Ind. 46324. Tel. 219-932-2196. 

WESTERN WIRELESS INC. (415) 372-8055. Surplus 
Unlimited—VRC, GRC, PRC, TRC, MRC. Surveillance—PPS, 
GSQ. Night Vision PVS, PAS. Phone for catalog. 

MICROPHONES: Best prices in U.S. New and used profes- 
sional, amateur, commercial mics. Microphone Specialists, 
Box 1372, Burnsville, Minn. 55337. 

The New Standard... 

the ultimate LAMBIC 

PADDLE 
Modern CW technology at its 
best! Carefully engineered to 
make optimum use of today’s 
keyers, the Bencher lambic 
Paddle is a symphony of 
modern materials, design 
and workmanship. This is the 
paddle that provides the per- 

fect interface between the CW operator and 
his rig. Smooth, instantly responsive and 
fully adjustable to suit your own touch. From 
the gold plated solid silver contacts to the 

heavy leaded steel base, it truly is the ultimate. 

At selected dealers or add $2.00 handling. 

Standard $42.95 Chrome $52.95 Gold Plated $150.00 

RIBEIICHER INC. 
333 W. Lake St., Chicago, IL 60606 
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“FREE UPS SHIPPING” To 48 States: Icom R70 $669.95. 
Yaesu FRG-7700 $439.95. Kenwood R-2000 $509.95, R-1000 
$414.95, R-600 $339.95. Sony-2001 $209.95. Panasonic 
RF-3100 $266.95. Bearcat-100 $288.49. Regency-D810 
$259.95. JIL SX-200 $324.95. Cordiess Phones, Frequency 
Directories, Radar Detectors, Rotors, Antennas, Cable, Swit- 
ches, CB's, Microphones, Phone Answering Systems, TV's, 
MFJ Products, Marine Transceivers, Two-Way Radio 
Headsets, Much, Much More. Picture Catalog $1.00 (REFUN- 
DABLE 1st Order). GALAXY ELECTRONICS, Box 1202, 67 
Eber Ave., Akron, Ohio 44309 (216-376-2402). 

VERMONT: The annual BARC International Hamfest will be 
held 13th and 14th August at the Old Lantern Camp Grounds 
in Charlotte, VT. Admission is $4.00 for both days. Fleamarket 
space is $2.00 outdoors and $5.00 indoors. Overnight camp- 
ing is available. Talk-in on 34/94, 01/61, and 52 Simplex. For 
more info, contact Frank, W1CTM, BARC, P.O. Box 312, Burl- 
ington, Vermont 05402. 

MILITARY RADIO AND COMMUNICATIONS. Surplus 
Unlimited. Western Wireless Inc. (415) 372-8055. Send $3.00 
for catalog. 4840 Tahoe Circle, Martinez, California 94553. _ 

HA TEUR HDI CENTER, oe 
EVERYTHING FOR THE AMATEUR 

“ESTABLISHED 1960” 

MIAMI, FLORIDA 33137 

MIAMI 573-8383 

FT. LAUD 524-4484 

2805 N.E. 2ND. AVENUE 

TLX 522035 VICOR 

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

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

KENWOOD, COLLINS, DRAKE, ICOM, MICROLOG, CUBIC, 

HAL, SYT, TEMPO, KLM, LUNAR, STANDARD, HY-GAIN, 

HUSTLER, LARSEN, J.W. MILLER, VIBROPLEX, BENCHER, 

ANIXTER-MARK, CES, MIDLAND, AZDEN, MIRAGE, ZENITH 

DATA SYSTEMS, And Many Other Fine Products. 

“Hablamos Espanol” “We Service What We Sell” 

CIRCLE 61 ON READER SERVICE CARD 
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Order All 
Ham Radios 
& Accessories 
| from 

We have the 

that bring you back! 

@aICOM| 

720A 
A high performance ham 
transceiver NOW AT AN 
UNBELIEVABLE PRICE! 

This standard of the industry is 
also ideal for marine and 

portable use. Transmitter rated 
at 100% duty cycle for RTTY use. 

Regular $1349 

Call Toll FREE Nationwide! 

800-426-6528 
(Incl. Alaska & Hawaii) 

Wash Residents: Add applicable 
sales tax. Call: 800-562-6818 

International Orders: 
Telex: 15-2391 C-COMM 

C-COMM 
6115 15th Ave NW, Seattle, WA 98107 

(206) 784-7337 

CIRCLE 46 ON READER SERVICE CARD 
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AMATEUR 
MICROWAVE 
TV ANTENNA’S 

1.9 to 2.5 GHz Frequency Range 

50 db System Gain 

Complete System (Rod Style as 
pictured, 25 db Gain) 
PS-3 assembled, tested ..... $79.95 
PS-3:kili form! 22 eee ee 

Complete System (Dish Style as 
pictured, 50 db Gain) 
PS-5 assembled, tested .... 
PS-5 kit form 

All systems come 
complete with 

Accessory 
package of 

@ Control Box 

®@ 60 Coax Cable 

@ Mounting 
Hardware 

© Matching 
Transformer 

@ Instructions 

© 90 Day Warranty 

S.E.1., Inc. 
912 West Touhy Ave. © Park Ridge, IL 60068 

For Information or to order call: 
1-342-564-0104 

C.O.D.’s Accepted © Special Quantity Pricing 
Dealers Wanted 

Aa 
MasterCard 

4 

CIRCLE 91 ON READER SERVICE CARD 

BUY! SELL! TRADE! 
COMPUTER & HAM EQUIPMENT . 

[___ COMPUTER: 
‘T TRADER 

ANNUAL 
SUBSCRIPTION 

5% shipping and hand- 
ling. 10% for out of Con- 
tinental U.S. 

$15.00 
Low Ad Rates — Mailed Monthly 

Foreign Subscriptions - $30.00 Year 
FREE 50 Word Classified Ad with Subscription Order 5 

COMPUTER TRADER: 
Chet Lambert, W4WDR 

1704 Sam Drive ¢. Birmingham, AL 35235 

(205) 854-0271 

Sample Copy — $1.00 

Please send all reader inquiries directly. 

WANTED: C.B.—TRAM D-42 MOBILE RADIO. Contact Ed 
Stevens, 23 Appleton Avenue, Pittsfield, Massachusetts 
01201. 

WANTED: Military Surplus Electronics, especially COLLINS. 
AN/ARC-102, R-1484/PRR-15, | RT-1299/ARC-186,  RT- 
715/ARC-105, ARC-114, RT-823/ARC-131, RT-857/ARC-134B, 
618T, PRC-41A, F-1039A/U Filter, R-1444/UR, GRM-10, MT- 
1699/U, RT-662/GRC, RT-672A/ARC-97, Any R1051/URR 
Modules, URM-124, MK-731/ARC-51X, RT-749/ARC-109, 
R442/VRC, 488A-2 Inverter, USM-159, ARC-142, ARC-115, 
RT-1194/ARC-159, C-9815/ARC-159, ARC-123, VC-102, 
ARC-58 T.O. Leroy Ritta, P.O. Box 102, St. Marys 5042, South 
Australia. 

WANTED: Old bugs for my key collection. Vibroplex, Martin, 
MacDonald, Emory, Dunduplex, etc. Also need Spark keys 
and military keys. Neal McEwen, K5RW, 1128 Midway, 
Richardson, TX 75081. 

TIMEX/SINCLAIR: Design your own antennas. 3 element 
Yagi, 2 element quad, and inverted vee. All on one cassette. 
Only $7.95. Kentronics, P.O. Box 586, Vernon, AL 35592. 

WANTED: Military Surplus Radios. We need Collins 618T, 
ARC-94, ARC-102, 718F-1/2, MRC-95, MRC-108, 671U, RT- 
980/GRC-171, RT-712/ARC-105, RT-804A/APN-171, ARC-114, 
ARC-115, RT-823/ARC-131 or FM-622, RT-857/ARC-134 or 
Wilcox 807A, ARC-159, ARC-164, RT-859/APX-72, APN-153, 
Antenna Couplers 490T, CU-1658A, CU-1669A, CU- 
1239/ARC-105, Sperry Rand 3226A1, 3226B1, 490B-1, 
690D-1. Top dollar paid or trade for new amateur gear. Write 
or phone Bill Slep 704-524-7519. Slep Electronics Co., Hwy. 
441, Otto, NC 28763. 

ROSS $$$ NEW BARGAINS: BIRD 4304 RF Wattmeter 
$299.90. ROBOT 450C $789.90, 800C $789.90. TEN-TEC 
4229 Antenna Tuner Kit $175.00, 545C $839.90. ICOM IC-751 
$1390.00, IC-120 $429.90, IC-271A $689.90, IC-471A 
$689.90. Every day is ICOM Day at Ross’s. KENWOOD 
TS-430S $779.90, TS-930S $1349.90, TL922A $1039.90, 
TR-2500 $278.50, TS-130SE & FA-4 $548.90, TS-830S 
$804.90, TS-530S $627.90. YAESU FT-707 $579.90, FT-102 
$935.90, FT-980 $1299.90, FT-77 $569.90, FT-ONE $1999.90. 
USED Kenwood TS-120S $449.90, TS-180S/WDFC $189.90, 
TS-520S $499.90. Send SASE & call letters for list of used 
equipment and current specials. Limited time offer; mention 
this ad to receive these bargain prices. All prices cash, FOB 
Preston. Closed Monday at 2:00. ROSS DISTRIBUTING COM- 
PANY, 78 South State, Preston, Idaho 83263. Phone (208) 
852-0830. 

MAGNETIC CALL SIGNS . . . 2inches by 8inches . . . Great gift idea. 
Easy transfer from one car to another. Your call letters 
available in the following colors (on white background): Black, 
Blue, Red, Green, Brown, or Orange; $5.00, add $.50 per 
order for postage. SIGN-ON, Dept. Q., 1923 Edward Lane, 
Merrick, New York 11566. 

WESTERN WIRELESS INC. (415) 372-8055. Military Surplus 
specialties. Phone for catalog. Radios and accessories 
available. Electronic equipment of various types. Technician 
specializes in repair. (415) 372-8055. 

NEW! ... REPAIR ANY TV... EASY. Write Research, Box 
517R, Brea, CA 92621. 

HOW TO SPEAK AND UNDERSTAND SPANISH: Easy to 
learn. Cassette and book, only $9.95. PRINS, P.O. Box 6012, 
Des Moines, lowa 50309. 

TRADE: Unused, Electronic Chess Set for good EICO (or 
similar) V.F.O. Samkofsky, N4ZB, 1420 Mount Vernon Drive, 
Holiday, Florida 33590. 

JUNIOR HIGH SCHOOL 180’s Amateur Radio Program needs 
old books, magazines, parts, and related items. Contact 
KE@N, G. Skloot, 2923 Mandalay Beach Road, Wantagh, NY 
11793. 

FREE ELECTRONIC PARTS catalog. Product lines include 
solar, video, audio, phones, fans, batteries, capacitors, 
resistors, relays, transformers, and a variety of electronic 
parts. Write: Horizon Sales, Inc., P.O. Box 646, Framingham, 
MA 01701, or call 617-875-4433. 

TELEGRAPH INSTRUMENTS WANTED: Keys, sounders, 
relays, call boxes, meters, and related items. Larry Nutting, 
WDEDTC, 5957 Yerba Buena, Santa Rosa, CA 95405. 

CARIBBEAN DXPEDITION! Well equipped ham shack, 
contest-quality antenna farm, AND secluded private villa in 
tropical gardens. Be a VP2M and give your family a once-in-a- 
lifetime vacation. For details write VP2MF, Box 2, Plymouth, 
Montserrat, W.I., or NSDXD, Box 7681, Houston, TX 77270. 

FOR SALE: SB220 $400, SB230 $300. Jack Larson, Rt. 1 Box 
105B, Rosamond, CA 93560. 

DX HEADING MAPS centered on Baltimore, Philadelphia, 
NYC, Boston, LA, Detroit, Dallas, St. Louis, New Orleans, 
Atlanta, Chicago. $5.95 pp. Specify city. W.A. Massey, P.O. 
Box 397, Hainesport, NJ 08036. 

KENWOOD TS-520S, ew filter, microphone, mint, carton. | 
ship, $475. WB4WRL 919-286-7927. 

IBM-PC SOFTWARE. LOGGER/DUPER programmable any 
log format $39.95. QSLer for automatic QSL cards $19.95. 
DATA BASE DXCC bearings and records $49.95. For informa- 
tion write Micro Electronic Systems, 19 Annette Park Drive, 
Bozeman, MT 59715. 

COMPUTER SOFTWARE for VIC-20, Commodore 64, and 
others; Ham and educational programs. Inquire: Electronic 
Put-Ons, 7805 N.E. 147th Ave., Vancouver, WA 98662. 

“THE SWAP LIST”: Buy, sell, or SWAP your radio equipment 
in the nation’s biggest ‘‘SWAP LIST.” For a FREE copy write: 
SWAP LIST, Box 988, Evergreen, CO 80439. 

COLLINS HAM RADIO EQUIPMENT FOR SALE: KWM-2A 
Transceiver; CP-1 Crystal Packet 3.4 tol 30.0 MGH; 637T-2 
Adjustable Dipole Antenna; SM-3 Desk Top Mic; 516-F-2 AC 
Power Supply; 312B-3 Speaker; Drake Watt Meter Model W-4; 
Heavy-Duty Rotor Complete with CDE Transmit Receiver Di- 
rection Control; Tri-Band Antenna Dummy Load; Coax 
Switches; Cables; Manuals. Complete package, firm $2,500. 
Ken Dorkoski, 583 N. Oak St., Shamokin, PA 17872. Phone 
(717) 648-4193. 

SACRIFICING HAM EQUIPMENT. Account Sickness. Also, 
week timesharing vacation time at ocean, Hilton Head Island, 
SC. SASE for details. William, 562-K Oak, Lexington, SC 
29072-9059. 

SELL: Drake TR3, mike, speaker, power supply, good condi- 
tion. Make offer. Guy Carter, Route 1, Humboldt, IA 50548. 
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Toroid Cores 

e All the popular sizes and mixes. 
e Fast Service. Same day shipment 

via first class mail or air. 

IRON POWDER TOROIDS: 

Chart shows uH per 100 turns 

Ferrite Beads slip over 18 ga. wire 
FB-1 for 50-200 MHz..... $2/dozen 
FB-2 for 50 MHz &below . . . $2/dozen 

Jumbo Beads slip over #12 wire 

FB-3 for 50 MHz & below . . . $3/dozen 

EXPERIMENTER’S KITS 

Iron Powder Toroids $10.00 

Includes: 
1 ea. T25-12, T37-2, T80-2, T106-2. 

2 ea. T25-6, T37-6, T50-2, T50-6. 

3 ea. T68-2. 

RF Ferrite Toroids 
Includes: 

1 ea. F50-Q2, F114-Q1. 

2 ea. F23-Q1, F23-Q2, F37-Q1. 

F37-Q2, F50-Q1, F87-Q1. 

TO ORDER: Specify both core size and mix for 
toroids. Packing and shipping $1.50 per order USA 
and Canada. Californians add 6% sales tax. 

$10.00 

master charge Minimum Credit Card aa 
VISA 

Order: $5.00 
[esr Beet 

Fast service. Free brochure and winding chart on 

Palomar 
Engineers 

Box 455, Escondido, CA 92025 

Phone: (619) 747-3343 

Please send all reader inquiries directly. 
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R-X Noise Bridge 

Learn the truth about your 
your antenna. 

Find its resonant frequency. 

Adjust it to your operat- 
ing frequency quickly and 
easily. 

If there is one place in your station where 

you cannot risk uncertain results it is in 

your antenna. 

The Palomar Engineers R-X Noise Bridge 
tells you if your antenna is resonant or 

not and, if it is not, whether it is too long 
or too short. All this in one measurement 

reading. And it works just as well with 

ham-band-only receivers as with general 
coverage equipment because it gives 

perfect null readings even when the 
antenna is not resonant. It gives 

resistance and reactance readings on 

dipoles, inverted Vees, quads, beams, 

multiband trap dipoles and verticals. No 

station is complete without this up-to- 

date instrument. 

Why work in the dark? Your SWR meter 
or your resistance noise bridge tells only 

half the story. Get the instrument that 

really works, the Palomar Engineers R-X 

Noise Bridge. Use it to check your 

antennas from 1 to 100 MHz. And use it 

in your shack to adjust resonant frequen- 

cies of both series and parallel tuned cir- 

cuits. Works better than a dip meter and 

costs a lot less. 

The price is $59.95 in the U.S. and 

Canada. Add $3.00 shipping/handling. 

California residents add sales tax. 

[ead] 

a ‘ Saas 

Send for FREE catalog describing the 
R-X Noise Bridge and our complete 
line of SWR Meters, Preamplifiers, 
Toroids, Baluns, Tuners, VLF Conver- 

ters, Loop Antennas and Keyers. 

Palomar 
Engineers 
Box 455, Escondido, CA 92025 

Phone: (619) 747-3343 

Please send all reader inquiries directly. 
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TRI-EX/MOSLEY/ALLIANCE 
Antenna System SPECIAL! 

Save $44 on this Super Offer from 

Self Supporting 
THE MOST ADVANCED ANTENNA CONTROL 
SYSTEM AVAILABLE— oy 
Computerized—Talks—Scans Towers W-51 Tower, Tri-Ex’s most popular. . . reg. list $998 
Programmable—Auto Brakes v CO-3 Coax arm kit (setof3).......... reg. list $33 
Order Your Pro-Search Today! Ka On Sa i e s 5ft. 2in. dia. Heavy-Duty Mast....... Teg. list $30 
AVAILABLE FOR EXISTING CDE OR TELEX bd Mosley TA-33 3-el Triband Beam... . . reg. list $303 
ROTORS OR WITH NEW TELEX HAM 4 OR DJ . ; Alliance HD-73 Antenna Rotor reg. list $155 TAILTWISTER MOTOR UNITS! TELEX hygain| |< Freight Prepaid Total package list price......--..--..... $1519 x) Pro-Search Talking Controller List $551.91 - Now Only $489! 
Pro-Search Non Talking Controller List $415.91 - Only $369! 
Pro-Search Talking Controller With Telex Ham 4 Motor $599! 
Pro-Search Non Talking Controller W/Ham 4 Motor Only $479! 
Pro-Search Talking Controller With T2X Motor - Only $649! 
Pro-Search Non Talking Controller W/T2X Motor - Only $529! 

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 
sulted for your needs, then - Call us to place your order 
with Mastercard/Visa or write and Include your check 
for quick shipment - Freight Prepaid! 

XX ©: Your Total Cost for this Complete System. . . .$1119 XX 

XX) You can substitute any other antenna or rotor 
of your choice at comparable savings. 0) 

xX 
Don’t miss out on this Fantastic Opportunity 
to own one of the 

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

© Mount and Rotate Additional Antennas at any Elevation On Your Existing 
Tower! S< r ) 

© Use with H Frame to Stack & Rotate VHF/UHF Antennas On Your = freight prepaid also! How's that for good old fashioned available. 
Existing Tower! ote Savings? 

© Add a Second Tribander and up to Four VHF Antennas On Your Existing 
Tower—Great for Contesting! 

© Will Safely Support and Rotate full 360 degrees up to 11 sq ftand 200 Ib. 
Antenna Load. 

© Complete with Rotor/Control and all Mounting Hardware 
e Fits all Towers—Guyed—Free Standing—Crankup 
Suggested List Price $695—Introductory Special $599! 
ORDER YOURS TODAY—IN STOCK FOR IMMEDIATE SHIPMENT! 

$.29/ft $279/1000ft 
Uptos00ftviaUPS | HFBV 80-10 mtr Vertical................. 10 ft Sections 206 $32.50 256 $43.50 456 $95.50 ze RMK-II Roof Mount kit w/radials ON SALE! FREIGHT PAID! SPECIAL PRICES! SAVESS! Paneer rtparinypenan < 

STR-II Stub Tuned Radial Kit Towers © RG-213/U—95% Bare Copper Shield 
© Mil-Spec Non-contaminating Jacket for longer 

life than RG8 cables. 
© Our RG-213/U uses virgin materials. 
© Guaranteed Highest Quality! 

$.19/ft $179/1000 ft 

TBR-160HD 160-mtr Coil Kit. . Model Height Up Down Wind Lead List Sale 
2MCV-5 2-mtr Base Vertical HG-37SS 37.0ft 20.5ft 9.0sqft $777 $669 

Free Shipping in Continental U.S. on HF6V Antennas! | HG-52SS 52.0 ft 20.5 ft 9.0sqft $1095 $949 
HG-S4HD 54.0ft 21.0ft 16 sqft $1818 $1499 
HG-70HD 70.0ft 23.0ft 16 sqft $2850 $2399 

A3 3-el Tribander. . .$179/A4 4-el Tribander...$229| HG-33MT2_33.0ft_11.5ft 8.5sqft $898 $779 
R3 20/15/10mtr Vert$229] A743/A744 40mtr Kit. $69 
10-3CD . $76}10-4CD . $89] 15-3CD . $99]15-4CD $109 

20-3CD $179]20-4CD $239]40-2CD $279]AV5... . $99 

ASO-5 . . $65}A50-6 . . $89]A147-4 . $251A147-11.$39 
2148... $69/214FB.. $69]3219... $791220B. . $75 
228FB . $189/416TB . . $59]424B .. . $631617B .. $179 

147-20T .$63]144-10T $45] 144-20T .$69}432-20T .$49 

14TMB. .$25]ARX2B. .$39]AMS147 $29]PD-2 ... $25 

Many other Cushc. aft models in Stock—CALL! 

25G Foldover Double Guy Kit .... . 
45G Foldover Double Guy Kit... .. $229 

*Above antenna loads for 70 MPH winds 
and Guys at Hinge & Apex. 

All Foldover Towers Shipped Freight Pre-Paid! 
Foldover prices 10% higher west of Rockies. 

All Rohn 25G & 45G Accessories in stock - Call! 

Sa 
© RG8X—95% Bare Copper Shield * Low Loss 
 Non-contaminating Vinyl Jacket Foam Dielectric 

Coaxial Cable Loss Characteristics (DB/100 ft 

Transi-Trap ™ Surge Protectors—in Stock Now! 
Model LT 200W UHF Type. .$19 
Model HT 2KW UHF Type. .$29 
Model LT/N 200W N Type. .$39 
Model HT/N 2KW N Type. .$44 
Model R-T 200W Deluxe. . .$29 
Model HV 2KW Deluxe... .. 

3/16 "EHS Guywire (3990 Ib rating).......... $.12/ft 
1/4”"EHS Guywire (6000 Ib rating) H 

The ALL NEW Fe and Beam........... 5/32" 7 x 7 Aircraft Cable (2700 Ib rating)... . . $.12/ft 
Sogn eee 3/16 "CCM Cable Clamp (3/16 ” or 5/32” Cable). . .$.35 

3.8-1 80-mtr Rotatable Dipole................. 1/4*CCM Cable Clamp (1/4"Cable)............ : 
7.2-1 40-mtr Rotatable Dipole................. 1/4"TH Thimble (fits all sizes)................. : 
7.2-22-e140-mtrBeam................0..000. 3/8EE (3/8” Eye & Eye Turnbuckle)........... 
7.2-3 3-61 40-mtrBeam...................... 3/8 "EJ (3/8 " Eye & Jaw Turnbuckle) ‘ 

1/2"EE (1/2 Eye & Eye Turnbuckle) 
1/2EJ (1/2” Eye & Jaw Turnbuckle) 

Broadband 3-el Triband Beam 
Explorer-14, In Stock—$289 

30/40-mtr. Add-On-Kit............ Call for price 
V2S 2-mtr Base Vertical..........0.00000.. 
THSMK2S Broad Band 5-el Triband Beam. . 
TH7DXS 7-el Triband Beam 

Lowest Loss 
S_— for VHF/UHF! 

Ye" Alum. w/poly Jacket.............. $.79/ft 
Ye" LDF4-50 Andrew Heliax'™™. $h.49/ft 
%" LDF5-50 Andrew Heliax ™ ....... $3.99/ft 6el-20mtr Big Stick Monoband Beam............ $599 

TH3JRS 3-el Triband Beam 6el-15mtr Big Stick MonobandBeam............ $389 | 3/16" PreformedGuyGrip................... select connectors below. TH2MK3S 2-el Triband Beam 6el-10mtr Big Stick MonobandBeam............ $229 | 1/4” PreformedGuyGrip.................... 
HY-QUAD 2-el Triband Quad 10-30-7LP Log Periodic Broad Band Beam........ $599 | 6” Diam - 4 ftLong Earth Screw Anchor........ $12.95 
402BAS 2-el40-mtrBeam................ 144-148-13LBA 13-el 2-mtr Beam.............. 5000 Guy Insulator (5/32 "or 3/16" Cable)....... $.95 Sons -150- el 2-mtr Satellite Antenna........ 502 Guy Insulator (1/4 Cable)............... $1.95 ! $19 $i9- | $19 205BAS 5-61 20-mtrBeam..............., c G 

te" Heliax ™ $22 $22 | $22 155BAS 5-el 15-mtrBeam............0... -470-18C 435 MHz SatelliteAntenna.......... 5/8" Diam - 8 ft Copper Clad Ground Rod.......... $11| 
%" Heliax ™ $49 $49 349 105BAS §-el 10-mtr Beam................ TOLD 4d¢ Mrz Long Boom Antenna......... a 

204BAS 4-61 20-mtrBeam................ | 203BAS 3-el 20-mtrBeam................ HPTG2100 Guy Cable (2100 Ib rating)......... $.29/ft| Silver PL259....§1.25 Nickle PL259....$.90 | 153BAS3-el15-mtrBeam................. Wing Span - 11 ft HPTG4000 Guy Cable (4000 Ib rating)......... $.43/tt! UG21B N Male. $2.95 UG23DNFemale.$2.95 | 103BAS3-el10-mtrBeam................. : 2 ae et, an HPTG6700 Guy Cable (6700 Ib rating)......... $.69/ft | 
a : ee Witniale a fy | 2901LD Cable End (for 2100/4000 cable). ...... $4.95 

64BS 4-el6-mtrBeam.................... . ies 1200W PEP. Inna | 2202U0 Cable End (for 6700 cable)... $6.95 
12 Ga. Copperweld.$.12/it 14 Ga. Copperweld.$.10/tt66BS 6-el6-mtrBeam................... ! 6-10-15-20 mire | Sockettast Potting Compound (does 6-8 ends)... $8.95 
\14 Ga. Stranded. . .$.10/ft 18 Ga. Copperweld %mi$30} 18HTS 80-10 mtr Hy-Tower Vertical....... . | 450 oe Dosis 10 H.D. End Insulators. a ea LC-160 160-mtr Coil Kit for 18HTS.......... $39 Heavy Duty Steel Masts 2 in OD - Galvanized Finish | Van Gorden 1:1 Balun...............0. 0 ee 11-214 14-61 2-mtr Beam.................... ‘ in OD - Galvanized Finis| Alliance HD73 (10.7 sq ftrating)................ $99 Length MAEMO TIADEUE ens spctna tien ase8)3) ey ba 0 ues ite peer: Alliance U100 (for small beams & elevation)... $49 | 12 in Wall a BIRR ALORA BAI WIC oi $19 | LOleXHAM 4 (15sqftrating). $199 | “18 in Wall $109 
4BTV 40-10 mtr Vert. $79 SBTV 80-10 mtr Vert. $99 us cee Ee Telex Tailtwister (20 sq ftrating)............... $249 | 25 in Wall $249 G6-144B 2-mtr Base. .$79 G7-144 2-mtr Base. .$109 Telex HDR300 Heavy Duty (25 sqftrating)........ $439 
Mobile Resonators [10m _| 15m | 20m[40m_ [75m |CL-333-elTribandBeam................, $229 Standard 8 cond cable $.19/ft 4 : : 400W Standard HER BE eg $19 | TA-333-el Triband Beam - (Vinyl jacket 2-#18 & 6-#22 ga) |HOT-33 ft Tripod....$19 HDT-5 5 ft Tripod. . . .§29 2KW Super $14 $19 | $24_| $33] TA-33JR3-el Triband Beam Heavy Duty 8 Cond cable $.36/tt | HOT-10 10 ft Tripod. .$49  HDT-15 15 ft Tripod. .$69 Bumper Mounts - Springs - Folding Masts in Stock! | S-402 2-el 40-mtr Beam (vinyl jacket 2-#16 & 6-#18 ga) | Heavy Duty Tripods include mtg hdw-UPS Shippable 



AMPLIFIER SALE! POWER SUPPLIES 
Heavy Duty - High Quality - Rugged - Reliable 

B1016 2 Meter Dual Purpose $249 ye ‘ 
H.T. 1-2W In - 35-90W Out @ Input Voltage: 105-125 VAC Output: 13.8VDC + .05V 

@ Fully Electronically Regulated—5SmV Maximum Ripple 
or Transceiver 10W In - 160W Out © Current Limiting & Crowbar Protection Circuits 

@ M-Series With Meter—A-Series Without Meter 

Model Band Pre- Input Output DC 
amp Pwr 

B23 2M No 2wW 30W 5A 

B108 2M Yes 10W 80W 10A 

B1016 2M Yes 10W 160W = 20A 
B3016 2M Yes 30W 160W 17A CWR6700 Receive Only Telereader................. $439 
C22 220 No ow 20w 5A CWR6750 Receive Only Telereader....... ... 629 
C106 220 ~Y, 10W 60W  10A DS3100ASR Deluxe RTTY Terminal. . . 1699 

eS MPT3100 Message Processor Terminal. . 12199 
C1012, 220. Yes 10W = 120W_20A RS2100 1” Scope w/Loop Supply. ... .. ‘289 
D24 440 No 2w 40W 8A ST5000 RTTY Demodulator........................ 219 
D1010N 440 No 10W 100W 20A ST6000 Deluxe Demodulator/Keyer................. 649 

DSK3100 Disc Storage Unit.....................22. 829 
RC-1 Remote Control for Mirage Amplifiers....... ARQ1000 Amtor Error Correcting Terminal............. 649 
MP-1 and MP-2 Peak-Reading Wattmeter......... KG-12 12” High Resolution Monitor.................. 169 

YAESU FT-230R wes YAESUsPT-726R YAESU, FT-707 

SS . 
List $359 enn = 

puch cur Special: Price Call For Your Special Price SALE PRICE $269! List $699.95 Special Price $589 

TEN-TEC SUPER SALE! 

Y : me New Argosy 

: ; Corsair List $1,169 Model 229...$259.00 Digital Transceiver 

Reon aie Sao aiken Model 4229 Kit...$189.00 List $599.95 
mplifier On ess Tubes 

einiae sa Tubes $199/pair ALL ACCESSORIES IN STOCK—CALL! 

$1144,P Handie Talkie 
ON SALE! Only $279 

IN STOCK FOR IMMEDIATE DELIVERY 
© 142-149 995 MHz ® 3 SW/1W/.1W Output 

© 24 Hour Clock ¢ Liquid Crystal Display 

a8 OTHER SANTEC ITEMS 
we) ST-440 xP 440 MHZ H.T $299 

SM-3 Speaker Mic 33 

ST-LC Leather Case 29 
ST-68C Base Charger >9 | Computer Patch Interface 
$T-500B3 Ni-Cad Battery 23| List Price $239.95 202B Noise Bridge...............0. e000 $54 4 

P : 250 2KW DummyW/Oil..............---00- : = 
Call For Special Price UOT ee 25 |]] maxantroncs The interface 

See 262 2KWiDry cad eat fetta cc tpae 59 ( io ae On All AEA Products. ene 2 = == 

Regular $69.95 SALE $59! AF POWER LABS ANPLFERS rete ae ee We | 
HL-30V 2 Meters, 2W In - 30W Out A1000 160-15 Mtr. KW w/AC Supply $1329] 494 Keyboard.............0vsscsec sees 249| THE : _ JSSeal 

PTE ene GeRaWONET hcbiag | VA60: BMW SIUM a <4oOW TMIWAC Signi: REP SesB Re eee oy: cs jog| INTERFACE Reg. $169.95 SALE $149.00! 
HL-82V 2 Mtr, 2-1 n- 35-85W Out. . ¢ F595 n- jut w. upply . Gane p ABU ISAs AUD Bend 

HL-160V 2 Mtr, 1-15WIn- 160W Out......299 |V70 2Mtr. 10-15WIn-90WOutw/AC Supply. . 499 pe ole ae pagudesasauuned se SupeBoee 38 OTHER KANTRONICS ITEMS 

HL-20U 440 MHz 1-3Win-20WOut........99 |V71  2Mtr. 1-3WIn-9OWOutw/AC Supply... . 519 ls Tee w/MchEe SSO OB pea 39| Min-Reader $239 Hamtext VIC-20 99 

HL-90U 440 MHz 10W In-80W Out w/Preamp.339 | V180 2Mtr. 5-1SWIn-200W Outw/AC Supply. . .599) g41¢ Tuner w/Meter. . Ll 227g} Mint-Terminat 259 Hamtext Model-64 99 
HC-200 HF Ant Tuner w/Wattmeter......... 89 |V350 2Mtr. 10-20W In - 400W Out w/AC Supply. 1189) 9498 Deluxe Tuner. 129} Apple Hamsoft 29° Atari Hamsoft 49 

HC-2000 Deluxe 2KW HF Antenna Tuner... .299 | Fan Kits and Rack Adapters Also Available—CALL! 989 Deluxe 2KW Tuner................... 289} VIC-20 Hamsoit 49 TRS-80C Hamsoft 59 

CIRCLE 2 ON READER SERVICE CARD 



GENERAL COVERAGE—ALL MODE 
DELUXE SOLID STATE TRANSCEIVER 

Buy Now and Receive These Accessories Free: 
300Hz CW Filter.$FREE 600Hz CW Filter. $FREE 
800Hz CW Filter.$FREE 6Khz AM Filter. .6FREE 
Memory Backup.$FREE _Installation..... $FREE 

List Price $3074. CALL FOR YOUR SPECIAL PRICE! 
Quantities Limited — Hurry! 

CAT SYSTEM—Computer Aided Transceiver 
¢ Wide Dynamic Range »¢ Low Noise Front End 
¢ General Coverage ¢ 10Hz Digital Readout 
¢ All Mode Transceive—CW/SSB/AM/FM/FSK! 
° Full Break-in CW ¢ RF Speech Processor 
¢ Variable Bandwidth ¢IF Shift °APF/Notch 
e AC Power Supply e Adjustable Noise Blanker 
¢ 12 Internal Digital VFO’s with Memories 
¢ Much, much more—call or write for info 

Computer Interface now in development— 
Own Tomorrow’s HF Transceiver—Today!! 
Manufacturer’s Suggested List Price $1499 
Call For Your Special Price Today!! 

160-10MTR WITH WARC BANDS TRANSCEIVER 

¢ Digital Readout © Built-in AC Supply 
¢ Variable Bandwidth ¢ IF Shift 
¢ CW/ISSB/AM/FM Modes ¢ RF Speech Processor 
¢ Noise Blanker ¢ Much, much more— 

List Price $1149—Call for Special Low Texas 
Towers Discount Price and Save $$$ 

New 80-10mtr Compact HF Transceiver 

¢ Digital Readout e Adj Noise Blanker 
¢ CW/SSB/FM Modes ° CW Wide/Narrow 
° Optional AC Supply, CW Filter, FM Unit 
External VFO, Antenna Tuner Available 

List Price $599—Call for Special Low Texas Towers 
Discount Price and Save $$ 

° 50-54 Mhz 
© 144-148 Mhz 

A , e 10 watts output on all bands FT-690RE5OMRAZo.. geht. $379 
3 ec, oe ue | #430-450 Mrz FT-290R 144Mhz.......... $399 

° 21, 24.5 & 28 Mhz FT-790R 430Mhz.......... $399 °¢ Memory or Up/Down Scan 

Call today for Special Discount 
Price & Save $$ Information 

All Mode Digital Communications Receiver .15 to 
29.99Mhz—Receives SSB/AM/FM/CW, Built-in S 
Meter, Speaker, Noise Blanker, Timer, FM Squelch, 
AC Supply and More! 

Manufacturer’s List $499—Call today for Your 
Special Discount Price!! 

option available soon 

Please Call For Price & Delivery Call today for Special Discount 

Price & Save $$ 

e¢ LCD Display e¢ 10 Memories 
e Up/Down and Memory Scanning 
° Complete w/Nicad Battery, 
Charger and Rubber Duck Ant 

Accessories Available: 
LCC-8 Leather Case........ $35 
YM24A Spkr/Mic........... $39 
FNB-2 Nicad.............. 
NC-8 Base Chgr 
Call for Special Yaesu Discount 
Prices!! 

Div. of Texas RF Distributors Inc. 
1108 Summit Ave., Suite 4 @ Plano, Texas 75074 

124 @ CQ @ August 1983 
CIRCLE 137 ON READER SERVICE CARD 

K MA1O00 B imeu aunran 

Model List Sale 

77DX $5450 iy 

78 $3495 ‘ 
374A $2595 * 
76A $1985 s 

76PA $2395 * 

76CA $2695 bs 

SMetRON"| & 

1 KW Mobile Or Portable! 

e All Solid State—13.6 VDC Operation! 

e No Tuning—Switch bands and Operate! 

¢ Bandswitching can be Remotely operated 
to allow Trunk installation! 

e Use separate battery and existing auto 
charging system for reliability! 

There fine units in stock now at special 
price of only $895 delivered anywhere in 
Continental U.S.A.!—Call for yours! 

Say You Saw It InCQ 



YAESU FT-726R TRIBANDER 
NEW GALAXIES OF PERFORMANCE ON VHF AND UHF 

i FULL DUPLEX!! 

TELLITES!! SCATTER!! 

ADE 

YAESU V/UHF ALL MODE 

PROC WER 
os ON, 

Multiband Capability 

Factory equipped for 2 meter operation, the FT-726R is a three-band unit capable of operation on 10 meters, 6 meters, and/or two segments of 

the 70 cm band (430-440 or 440-450 MHz), using optional modules. The appropriate repeater shift is automatically programmed for each 

module. Other bands pending. 

Advanced Microprocessor Control 

Powered by an 8-bit Central Processing Unit, the ten-channel memory of the FT-726R stores both frequency and mode, with pushbutton transfer 

capability to either of two VFO registers. The synthesized VFO tunes in 20 Hz steps on SSB/CW, with selectable steps on FM. Scanning of the 

band or memories is provided. 

Full Duplex Option 

The optional SU-726 module provides a second, parallel IF strip, thereby allowing full duplex crossband satellite work. Either the transmit or 

receive frequency may be varied during transmission, for quick zero-beat on another station or for tracking Doppler shift. 

High Performance Features 

Borrowing heavily from Yaesu’s HF transceiver experience, the FT-726R comes equipped with a speech processor, variable receiver bandwidth, 

IF shift, all-mode squelch, receiver audio tone control, and an IF noise blanker. When the optional XF-455MC CW filter is installed, CW Wide/ 

Narrow selection is provided. Convenient rear panel connections allow quick interface to your station audio, linear amplifier, and control lines. 

_ Leading the way into the space age of Ham communications, Yaesu’s FT-726R is the first VHF/UHF base station 

_ built around modern-day requirements. If you’re tired of piecing together converters, transmitter strips, and relays, 

_ ask your Authorized Yaesu Dealer for a demonstration of the exciting new FT-726R, the rig that will expand your DX 

horizons! 

Price And Specifications Subject To Y) 483 
Change Without Notice Or Obligation YAESU 

>IRCLE 48 ON READER SERVICE CARD The padio. VU 

- YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007 

_ YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 45011 e (513) 874-3100 
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Hz! 
Explore the world of 1200 MHz FM 
with ICOM's new IC-120 Mobile! 

-_HM44 UP/DOWN 
UCHTONE® MIC 

S—1—3—s—9—205— 60° 
ceed et ed 5 

12GH2FMIC-120° 

Now you can move out of 
the crowded 144 and 440 MHz 
bands into the wide spectrum of 
1200 MHz because ICOM gives 
you the opportunity to explore 
ihe spectrum from 1260 to 1300 
MHz... 40 MHz... with all the 
features found on popular 2 
meter and 440 MHz rigs plus 
some: 

Memories. Six memory 
channels plus 2 VFO's provide 
storage of most used 
frequencies in this wide band. 
Each memory allows memory of 
frequency, offset direction, offset 
frequency, and tone encoder 
frequency. Internal memory 
backup available. 

Scanning. Scan the 
memories, scan all 40 MHz or 
program a segment to be 
scanned. All scanning has the 
option of scanning for a busy or 
open channel. 

CIRCLE 132 ON READER SERVICE CARD 

Duplex. Be able to work 
different repeater offsets, with 
ICOM’s programmable offset sys- 
tem, as they become available. 

3 Tuning Rates. Tuning 
increments of 10 KHz, 20 KHz or 
1 MHz are available for rapid or 
slow tuning of the band. 

RIT. RIT on FM? Yes, +5 KHz 
on either side of the transmit 
frequency allows you to tune 
signals offset from yours. 

Readout. Four digit green 
LED readout for easy visibility day 
or night. 

The ICOM IC-120 gives you 
all of this plus a very quiet PLL 
circuit, with excellent signal to 
noise ratio, high sensitivity and a 
stabilized power amplifier to 
provide full power over its 
temperature and voltage 
ranges, and the IC-120 is small, 
only 2”H x 512"W x 8%’D. 

Complete you 
system with the IC 
RP4210 repeater. 

© PLL frequenc 
selection (198 
channel, 10 KHz 
steps, DIP switch) 
@ High stability PLL 
(0.5PPM/-30° to 
+60°C) © Repeate 
access via CICSS 
@ DIMF control 
functions 
® Selectable hang 
time @ ID’er. 

The World Systen 
ICOM America, Inc,, 24 12-4 16th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, X 75234 (214)620-27 

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting sputious emiss 


