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“Small wonder”...speech processor,
NIW switch, IF shift, digital display

* TS-130S runs 200 W PEP/160
W DC input on 80-15 meters
and 160 W PEP/140 W DC on
12 and 10 meters. TS-130V
runs 25 W PEP/20 W DC
input on all bands.

® Built-in speech processor.

® Narrow/wide filter selection on
both CW (500 Hz or 270 Hz)
and SSB (1.8 kHz) with
optional filters.

The compact, all solid-state
HF SSB/CW mobile or fixed
station 1S-130 Series trans-
ceiver covers 3.5 to 29.7 MHz,
including the three new bands.

TS-130 SERIES FEATURES:

* 80-10 meters, including the
new 10, 18, and 24-MHz
bands. Receives WWV.
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TS-830S FEATURES:

« LSB, USB, and CW on 160-10
meters, includin the new 10,
18, and 24-MHz E
Receives WWV.

« Wide receiver dynamic
range. Junction FETs in the
balanced mixer, MOSFET RF
amplifier at low level, and
dual resonator for each band.

» Variable bandwidth tuning

(VBT). Varies IF filter pass-
band width.

The TS-830S has every con-
‘ceivable operating feature
built-in for 160-10 meters (in-
cluding the three new bands).
it combines a high dynamic
range with variable bandwidth
tuning (VBT), IF shift, and an IF
nuich filter, as well as very
sharp filters in the 455-kHz
second IF. Its optional
VFO-230 remote digital VFO
provides five memories.

e Automatic selection of side-
band mode (LSB on 40
meters and below, and USB
on 30 meters and above). SSB
REVERSE switch provided.

* Bullt-in digital display.

* Bullt-in RF attenuator.

® |F shift (passband tuning).

¢ Effective noise blanker.

OPTIONAL ACCESSORIES:

e PS-30 base-station power
supply.

e YK-88C (500 Hz) or
YK-88BCN (270 Hz) CW filter,

e YK-BBSN (1.8 kHz) narrow
SSB filter.

e AT-130 compact antenna tuner

(80-10 meters, including three

new bands).

e SP-120 external speaker,

TS-130S

e VFO-120 remote VFO.

e MB-100 mobile mounting
bracket.

e PS-20 base-station power
supply for TS-130V,

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
1S-120S, TS-5308, and
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 Noise-blanker threshold level

control.

= 6146B final with RF negative
feedback. Runs 220 W PEP
(SSB)/180 W DC (CW) input
on all bands.

= Built-in RF speech processor.

« Narrow/wide filter selection
on CW.

« SSB monitor circuit to check
transmitted audio quality.

« RIT (receiver incremental
tuning) and XIT (transmitter
incremental tuning).

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

1111 West Walnut, Compton, California 90220

; A five
. A‘i’~m antanrfa tunm-!

Ft
and power meter/antenna
switch 160-10 meters,
including three new bands.

* YG-455C (500 Hz) or

YG-455CN (250 Hz) CW
filter for 455 kHz IF.
* YK-88C (500 Hz) or
YK-88CN (270 Hz) CW filter
for 8.83 MHz IF. |
» KB-1 deluxe heavyweight knob.
« (VFOs for TS-830S, TS-530S,
TS-130 Series, and TS-120S
are compatible with all four
series of transceivers.)



' The H-ﬁﬂﬂ is a high
performance, general coverage
communications receiver
covering 150 kHz to 30 MHz
in 30 bands, at an affordable
price. Use of PLL synthesized
circuitry provides high
accuracy of frequency with
maximum ease of operation.

R-1000

* 150 KHz to 30 MHz
continuous coverage, AM,
SSB, or CW.

¢ 30 bands, each 1 MHz wide,
for easier tuning.

* Five digit frequency display,
with 1 KHz resolution.

e 6 kHz IF filter for AM (wide),

and 2.7 kHz filters for SSB,
CW and AM (narrow).

* Up-conversion PLL circuit,

“Hear there and everywhere’..
easy tuning, digital display

The R-1000 is an amazingly
easy-to-operate, high-
performance, communications
receiver, covering 200 kHz to
30 MHz in 30 bands. This PLL
synthesized receiver features a
digital frequency display and
analog dial, plus a quartz
digital clock and timer.

R-1000 FEATURES:
« Covers 200 kHz to 30 MHz
continuously

» 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 with timer to turn on
radio for scheduled listening
or control a recorder through
remote terminal.

« Step attenuator to prevent
overioad.

fm' imprwhd Wﬂvﬂg
selectivity, and stability.

* Communications type noise
blanker eliminates “pulse-
type” noise.

* RF Attenuator allows 20 dB
attenuation of strong signals.

* Tone control.

* Front mounted speaker.

® “S" meter, with 1 to 5 SIMPO
scale, plus standard scale.

e Coaxial, and wire antenna
terminals for 2 MHz to

» Three IF filters for optimum
AM, SSB, CW. 12-kHz and
6-kHz (adaptable to b-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
highfqualltg SSB (USB and
LSB) and CW reception.

« Effective noise blanker,

« Terminal for external tape
recorder,

« [one control,
« Built-in 4-inch speaker,

« Dimmer swilch to control
intensity of S-meter and other
panel lights and digital display.

R-1000

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

1111 West Walnut, Compton, California 90220

Digital world clock with
two 24-hour displays,
quartz time base

The HC-10 digital world clock
with dual 24-hour display
shows local time and the time
in 10 preprogrammed plus two
programmable time zones

= 100, ﬂﬂ, H&. and M M
50/60 Hz. Selector switch on
rear panel.

« Optional 13.8 VDC operation,
using DCK-1 cable kit.

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

OPTIONAL ACCESSORIES:

e DCK-1 DC Cable kit.
e SP-100 External Speaker.

» Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
Z2 MHz to 30 MHz.

« Voltage selector for 100, 120,
220, and 240 VAC. Also
adzgjtahle to operate on 13.8

with optional DCK-1 kit.

OPTIONAL ACCESSORIES:

» SP-100 matching external
speaker,

« HS-6 lightweight, open-air
headphone set.
» HS-5 and HS-4 headphones,

e DCK-1 modification kit for
12-VDC operation.

HS-5
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~ BETTER.
Naorth...south...east... west.

Bob Furlrn,wﬁﬁdmmv

- Jim Rafferty, N6RJ
nthar well known hm

FREE PHONE

800

854-6046

CALIF CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE
SHIPMENT

(UPS Brown)

CONTINENTAL

OUTLET,

ANAHEIM, CA 92801
2620 W. La Palma,
(714) 761-3033 (213) 860-2040
Between Disneyland & Knott's Berry Farm

BURLINGAME, CA 94010

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

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th off-ramp.

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd.

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988-2212
San Diego Fwy at Victory Blvd.

OVER-THE-COUNTER
Mon. thru Sat. 10AM to 5:30PM

AEA* ALLIANCE*ALPHA- AMECO+« AMPHENOL+ ARRL-ASTRON
* AVANTI-BENCHER+« BERK-TEK-BIRD-B&W:CALLBOOK-CDE
« COLLINS-CUBIC «CURTIS « CUSHCRAFT - DAIWA + DATONG
« DENTRON « DRAKE - DX ENGINEERING « EIMAC « HUSTLER
s HY-GAIM = ICOM - J W MILLER - KENWOOD = KLM - LARSEN
*LUNAR - METZ = MFJ = MICRO - LOG = MINI - PRODUCTS
* MIRAGE * NYE * PALOMAR-ROBOT+ROHN+«SHURE » SWAN
* TELEX+TELREX+* TEMPO+TEN-TEC* TRISTAD

* YAESL and many more!

FIVE STORE BUYING POWER!

Fast shipment popular items from huge stocks! And 5 to 1 odds (your
favor), that scarcer items are available within multi-store complex!
Quantity buying means top discounts, best prices. Call us first.

Amateurs world-wide are taking advantage of
our fast service and special prices.

" m-mso

SAVE substantially!
Call now for
your price

T$-830S

77D X REGULAR $4945
YOUR PRICE $4199

Prices, specifications, descriptions subject to change without notice.

Sensational savings!
COLLINS /ROCKWELL KWM-380

We are offering you
KWM-380 at a price
lower than current
dealer wholesale!

Limited quantity at this great saving.
Prices are increasing. Call immediately.

BRAND NEW FROM YAESU °HF TRANSCEIVER

ASK FOR DETAILS, PRICES

* HAND-HELD

SUPERLATIVE
AMPLIFIERS

T76PA

REGULAR
$2195

REGULAR
$3185

YOUR PRICE $2599

Calif. residents please add sales tax.
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Ler/oyBials

"WEII. the holiday season is upon us

‘once again, and again we all have our

& wish lists out for Santa to fill. Whether it's

P a new piece of equipment or a new anten-
s Na, it's sure nice to wish and dream that

this just might be the year you'll need that

& giant sized sock next to the fireplace.

December 1981 also marks the birth-

day celebration of the OSCAR program. It
2 was only 20 years ago that the first
8 OSCAR was launched at 2041 GMT on

' December 12, 1961. Starting as an idea

2 by CQ's Don Stoner, W6TNS, a satellite
# program was proposed utilizing amateur

radio’'s vast technological resources.

§ The name OSCAR was coined by Don,

u

e

=

¢ and he got the ball running for a Project
¥ OSCAR Committee, which led to the first
» launch 20 years ago. It sounds simple to-
b day in retrospect, but it was quite a vision
‘ for WETNS and for the folks at CQ during
¢ that time. Thanks Don.

,On The Road Again

It's beginning to sound like a song by

. Willie Nelson, and the melody lingers on.
' On the road again, indeed. It was back to
' the Chicago area for Radio-Expo on Sep-
? tember 19th and 20th. The crowds were

good, and it looked like most hams were

' in a buying mood. As Murphy would have
"it, our shipment of CQ's didn’t arrive (they
: still haven't been located), and so our dis-

} play consisted of whatever | managed to

3 carry with me on the plane. I'm glad to

.' say that it didn't stop the many people

'from stopping by the booth to say hello

: and subscribe.

7 The next Friday | went to Washington,

= D.C. toattend a NIAC meeting at the FCC.

'By day’s end | was on a working commit-

§ tee with both Wayne Green (of 73 maga-
" zine fame) and Chris Imlay (who has been
7 filling in for Bob Booth of the League). Our
s little troika should help dispel the myth
' that we can't all agree on the same thing,
‘and perhaps we can act in concert for
 some common good—namely amateur
' radio.

On Friday evening | flew from Wash-

ington, D.C. to Norfolk, Virginia and then
¢ drove to Virginia Beach where | met Dick.
? That weekend (September 26th and 27th)
s was the Roanoke Division Convention.

4 ®© CQ e December 1981

AN EDITORIAL

This Convention was held at the Virginia
Beach Arts and Conference Center,
which is one of the nicest facilities |'ve
ever been in. The lighting was uniform
and at a comfortable level, and the air-
conditioning was set at just the right tem-
perature to keep everyone comfortable.
It was certainly spacious enough to ac-
commodate the crowds that showed up.
Attendance was significantly up from the
previous year, and the indoor flea market
was loaded with goodies. | managed to
buy a terrific relay and an old apothecary
jar plus a jar of local raw honey. Since it
was also off season (after Labor Day), the
hotel rates were at least half the normal
rate, and the local restaurants were also
great buys.

The following weekend found Dick,
Jack, and me flying down to Houston for
the Houston Com-Vention 81. First let me
say that Houston is really a big town geo-
graphically. The last time | was in Hous-
ton was 20 years ago, and like anything
else, the changes were startling. It's real-
ly quite a city now. The Convention was
held at the Astro Village Hotel across the
street from the Astrodome, and needless
to say, the accommodations were plush.
I'd like to think that perhaps someday a
Houston Convention could fill the Astro-
dome, but for this year at least it wasn't
possible, since some musical group call-
ed ‘‘The Rolling Stones™ already had it
booked. So the few thousand of us who
showed up had a great time at the hotel
instead. We did have a treat, though, in
that R.L. Drake unveiled their new TR-5 at
the show. Delivery should take place to
dealers at about the beginning of the
year, so plan a trip to your local Drake
dealer to see one. It's so new at the mo-
ment that they didn’t have literature avail-
able yet.

| arrived home Sunday night and man-
aged to put a few days in at the office. On
Wednesday | flew to San Diego, Califor-
nia, arriving at about 3:00 a.m. (N.Y.
time), and after a night’s (or morning's)
sleep | was picked up by Marv Druskoff,
the Sales Manager for Cubic Communi-
cations. He drove me up to Oceanside,
where | toured the plant that turns out the
Astro-103's among other products. I'll

have some pictures of the plant to show #
you a little later on. After lunch Marvand |
went back to San Diego for a tour of the ¥
corporate headquarters of Cubic itself. §
Karen Purdy, the Senior Public Relations £
Representative of Cubic, gave us the full
tour of the operation excluding, of course, %
classified areas where they produce §
equipment for the government. It was
large and impressive. By the way, that ¢
same musical group had followed me to 5
San Diego from Houston and was appear- ¥
Ing there.
On Thursday night | flew to Phoenix for &
the 1981 ARRL Southwestern Division ¢
Convention in Scottsdale. Lew McCoy, 7
W1ICP, and his wife Martha and Charlie §
Mulkin, W7KB, and his wife met me at the &
airport and took me for some Mexican £
food prior to settling in for the night. It was g
a great feast and certainly enjoyable
company. The show started at noon on §
Friday, and the crowd remained enthusi- §
astic all weekend. | ran out of CQ's on £
Saturday afternoon and could have used g
another case or two. Most of what we |
brought was sold, and there was very lit- §
tle to carry back. While any show atten- §
dance is modest in comparison to Day- &
ton, it was been my experience this past
year that people have been coming out .
and supporting their local shows, and our §
reception in particular has been extreme- §
ly good. Many thanks to all of you who g
have given us the support and words of &
encouragement during this past year. %
We have one more show planned for §
this year and perhaps a few side trips §:
which | will report on in later issues. The &
year is winding up very well for us, and j
truly we have you to thank. :
| would also like to thank John Rogers, §
W2ADC, for once again providing us with g
a beautiful holiday cover. The winter g
scene is tranquil and perhaps reminds us j
of a peaceful time gone by. | think that ¥
once in a while we all have to stop and §
catch sight of that dream and that place. §
As 1982 approaches and with the holi- #
day season upon us, I'd like to extend to §
all of you our best wishes and felicitations §
for a happy holiday and new year. '

73.Alan, K2EEK

Say YouSawlitinCQ
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“all other gear gave us trouble...
the TEN-TEC:s just kept working great.”

1981-82

Trans Pacific DX Expedition
used TEN-TEC OMNI-C transceivers.

KINGMAN REEF, PALMYRA, TOKELAU —
33,000 contacts without a miss.

As George Carleton (AD(S ex KH5K) said in a letter to
TEN-TEC... “12,100 QSO’s from Kingman, 8100 for
me, 3100 in the first sitting with the rig on a continuous
33 hours except for 2 minute gas breaks. .. all other gear
gave us trouble due to salt spray — the TEN-TECs just
kept working great.

“This is the most QSO’s ever from Kingman and all
were barefoot. A few times generators ran out of gas dur-
ing rainstorms with rigs operating on TX... no problem
with voltage drop, and no damage. No tuners were
used... only your rigs and (antennas). The wind blew
continuously from 20 knots to 50-60 knots and we liter-
ally had to open the tent to let the rain out, salt water and
spray everywhere, watches quit, keyers and linear (other
brands) quit after the first QSO — arcing due to salt spray,
but the TEN-TECs never even got warm when the tent
was around 100°F.

“... American gear is best.”

The TEN-TEC OMNI-Cs went on to serve on Palmyra
and Tokelau with equally impressive results and we thank
the group for their letters—we couldn’t have said it better.

See your TEN-TEC dealer
for the great All-American
transceiver — TEN-TEC OMNI-C.

The spectacular performance of the TEN-TEC OMNI-C

results from these fine features:

® 9 hf bands ® Total solid state—from the pioneer ® Broadband—
from the pioneer ® 3-mode, 2-range offset tuning—receiver, transmit-
ter or transceiver ® Optimized receiver sensitivity ® Greater dynamic
range ® Optimized bandwidth—seven response curves—up to 16
poles of filtering ® Notch filter ® Noise blanker ® “Hang” agc for
smoother operation ® Full or semi break-in (QSK) ® WWV reception
on 10 MHz band e Digital readout ® Separate receive antenna input
® Automatically switched S/SWR meter ® 200 watts input all bands
e VOX and PTT ® Phone patch jacks ® Zero-beat switch ® Adjustable
volume and pitch sidetone ® Adjustable threshcld ALC # Front panel
band switch also controls linear or antenna ® Automatic sideband se-
lection ® Super audio quality—less than 2% THD e Impeccable sig-
nal—exceeds FCC requirements ® High stability—less than 15 cycles
change per degree F temp. change ® High articulation keying—set to
3 msec. rise and decay time ® Compression loaded speaker ® Plug-in
circuit boards ® Operates on 12-14 V dc mobile, 115/230 V ac with
external supply ® Made in U.S.A. by pioneers in solid state amateur
radio— TEN-TEC.

el

TEN-TEC ,ixc

SEVIERVILLE, TENNESSEE 37862




NOW!

HGL Communications Is Proud
To Gnnounce That Our
Amateur Radio Products Are

Being Stocked At The
Following Leading Amateur
Dealer Stores:

EASTERN UNITED STATES: SOUTHERN UNITED STATES:

AMATEUR ELECTRONICS ACK RADIO SUPPLY COMPANY
SUPPLY 3101 4th Ave. South
28940 Euclid Ave. Birmingham, AL 35233
Wickliffe, OH 44092 (205) 322-0588
(216) 585-7388
AGL ELECTRONICS
ELECTRONICS INTER- 13929 N. Central Expwy
NATIONAL SERVICE CORP. Suite 419
11305 Elkin Street Dallas, TX 75243
Wheaton, MD 20902 (214) 699-1081
(301) 546-1088
AMATEUR ELECTRONIC

MIDWEST UNITED STATES: SUPPLY
621 Commonwealth Ave.

AMATEUR ELECTRONICS Orlando, FL 32803
SUPPLY (305) 894-3238
4828 W. Fond du Lac Ave.
Miiwaukee, Wi 53216 AMATEUR ELECTRONIC
(414) 442-4200 SUPPLY
1898 Drew Street
DIALTA AMATEUR RADIO Clearwater, FL 33515
SUPPLY (813) 461-4267
212 - 48th Street
Rapid City, SD 57701 AMATEUR RADIO CENTER
(605) 343-6127 2805 N.E. 2nd Ave.
Miami, FL 33137
UNIVERSAL AMATEUR RADIO (305) 573-8383
1280 Aida Drive
Reynoldsburg, OH 43068 BRITT'S TWO-WAY RADIO
(614) 866-4267 2508 N. Atlanta Rd.
Bellmount Hills
HAM RADIO CENTER Shopping Center
8340-42 Olive Blvd. Smyrna, GA 30080
Si. Louis, MO 63132 (404) 432-8006
(314) 993-6060
GISMO COMMUNICATIONS
THE HAM SHACK 2305 Cherry Road
808 N. Main St. Rock Hill, SC 29730
Evansville, IN 47711 (B0D3) 366-T157
(812) 422-0231
MADISON ELECTRONICS
KRYDER ELEC. 1508 McKinney Ave.
Georgetown N. Shopping Ctr. Houston, TX 77010
2810 Maplecrest Rd. (713) 658-0268
Ft. Wayne, IN 46815
(219) 484-4946 N & G DISTRIBUTING CORP.
7201 N.W. 12th Street
WESTERN UNITED STATES: Miami, FL 33126
' (305) 592-9685
AMATEUR ELECTRONICS
SUPPLY RAY’S AMATEUR RADIO
1072 N. Rancho Drive 1580 US Highway 19 South
Las Vegas, NV 89106 Clearwater, FL 33156
(702) 647-3114 (813) 535-1416
CW ELECTRONICS
m Eﬂ:cgg Hﬁuﬂ‘zﬁ' Call Or Stop—-In And See
(303) 832-1111 HAL Equipment At Your

Favorite fAimateur Dealer.
HENRY RADIO, INC.

2050 S. Bundy Dr. . y
Los ﬁ.ngeilas.b'c,ﬁ 90025 Write today for HAL's latest

(213) 820-1234 RTTY catalog.
| HAL COMMUNICATIONS CORP

Box 365
Urbana, Illinois 61801
217-367-7373

— A\ RROURCIRES

@ Bethlehem, West Virginia Expedition - The Triple States Radio

Amateur Club will operate from Bethlehem, West Virginia from
December 17 to December 21 from 1400 to 2300 UTC daily.
Operating frequencies for WD8DDL/8 will be 7.275, 14.325,
21.425, and 28.550 MHz on s.s.b., and 7.110, 14.075, 21.110,
and 28.110 MHz on c.w. A special holiday season card will be
sent to all contacts. Send an s.a.s.e. to TSRAC, 26 Maple Lane,
Bethlehem, Wheeling, WV 26003.

® Frostfest '82 - Frostfest '82 will be held on Sunday, January
10, from 8 a.m. to 4 p.m. at the Virginia State Fairgrounds, Rich-
mond VA. There will be approximately one acre of indoor heat-
ed space. All flea market tables will be inside, with outside
space available for tailgaters. Contests, prizes. Admission will
be $3. Fleamarket tables $6.50 per 8 foot table, tailgaters $2.
For more information, call Joe Stern at 804-737-0333 after 6

p.m. Monday through Friday. Talk-in on 146.34/94, 146.28/88,
and 146.52.

® Courage Center Handi-Ham System Hamfest - This annual winter

hamfest will be held on Saturday, December 5, at the Eagles
Club in Fairbault, Minnesota. Flea market, dinner at noon, pro-
gram, and prizes. For more information, contact Don Franz,
WQFIT, 1114 Frand Ave., Albert Lea, MN 56007.

® Christmas, Florida 1981 - The Coronado Wireless Association
will operate from Old Fort Christmas, Florida from 1500 to 2400
UTC Saturday, December 19 and from 1300 to 2200 UTC Sun-
day, December 20. Listen for KAHML on 7281, 14281, 21581
kHz and 60 kHz up from low end on c.w. A special QSL will be

sent. For more information, contact K4HML, Box 1, Edge-
water, FL 32032.

@ 10th Annual Midwinter Swapfest - This swapfest sponsored by

the West Allis RAC will be held Saturday, January 9 beginning at
8 a.m. at the Waukesha County Exposition Center. Prizes, re-
freshments. Tickets are $2 in advance, $3 at the door. Reserv-
ed tables are $3, $2 at the door. Free tables on balcony. All in-
door swapfest. For more information, contact 1982 Swapfest,
P.O. Box 1072, Milwaukee, WI 53201.

® VWOA Certificates of Recognition To Be Granted - The Veteran
Wireless Operators Association will grant certificates of recog-
nition to persons who operated and maintained ARC and/or
spark transmitters while serving as radio operators aboard
American flag vessels. Ceremonies will take place at the 57th
VWOA Annual Awards Dinner in New York, NY sometime dur-
ing the month of May 1982. If you qualify, please send your
name, address, name of the vessel, and the year you served
aboard the ship. Any facts, including pictures, equipment, etc.,
will be helpful. Forward the info to Harvey R. Butt, Sr.,
Secretary, VWOA, 118 River Drive, Annapolis, MD 21403. Ap-
plications must be received no later than December 1, 1981.

® RTTY Art Contest - The Chicago RTTY Repeater Society has

announced its first RTTY Art Contest which will run until Febru-
ary 28, 1982. The contest is open to all radio amateurs and their
families, and entries must be original and not have been trans-
mitted before November 1, 1981. Entrants must supply one un-
spliced 5 level tape and three prints for each entry submitted.
There is no limit on running time, and a maximum of 72 charac-
ters per line may be used. Entries must be compatible with ma-
chines which downshift on space. At least 3 functions must be
used to terminate each line—carriage return, line feed, letters.
Winner will be awarded a model 33 ASR with modem. Send en-
tries to Howie, WASKEK, 1752 North Austin Ave., Chicago, IL
60638.
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In the proud tradition of
the S/Line and KWM-2:

Collins KWM-380.

What 1s “tradition™? Fifty years of HF
communications experience and a high
technology base that makes us an industry
leader. Plus added value like the KWM-380
[2-month warranty and 24-hour factory “bum-
in"~ followed by individual testing and
calibration of each transceiver.

The Collins KWM-380 gives you “tradi-
tion” in one box. Microprocessor control
provides operation from the front panel or
optional remote interface connector. Plug-in
read-only-memory 1.C. allows the addition

e

of WARC band changes. Built-in AC/DC
power supply lets yvou operate almost
anywhere.

Rate selectable tuning to 10 Hz with
frequency memory and sphit VFO provide
excellent operational flexibility.

The Collins KWM-380. A sound investment
that offers excellent resale value. See it at vour
authorized dealer. Collins Telecommunications
Products Division, Rockwell International.
Cedar Rapids, lowa 52498. Phone
319/395-5963. lelex 464-435.

‘l Rockwell International

...where science gels down to business

e

ot

CIRCLE 28 ON READER SERVICE CARD




8 CHANNEL SCOPE
MULTIPLEXER, DM-12

Convert your single channel srmlje.intn a4 ar 8 channel instrument, |est conngct
the DM-12, B channel scope multiplexer to your scope, clip the B mput probies 1o
the signals you want to view, Simple, aasy, tasl — can handie Togic fevel TTL
signats from OC to 3IMHz, Features separate spacmg and trace amplitude con-
irols and selectable sampling rate — all to insure easy Clear Scope display

Completely
BB-2 Assembled and
AL tested! HEE{I_',I'

FHR
S
1

to use!

‘_L---o—.-.- -

S
gupaaligiphpaghy iy

— B TTL compatible input channets (1 TTL load per . _
channel) can drive 50 Ohm scope cabie
— Maximum full screen amplitude 1.6 Volts adjusta- VIEW 8

hie.
- lrac% a:;:pliluﬂfe a:;gtgna:'rntg r::l:mh'nis EH HHHELS
— 4 or B channel se r switch,
AT ONCE!

— &l color mlu:leﬂ input cabée, 247 long with inswiated
alligator clips.

— External 9 VDC power supply included (Model
G S VO pot sy $6300

— SimB.25"x 375" x 2",

— BNC Output Cable Accessory (Model PSA-2 add
£14.95),

METER MODULE, DM-8

Connect this high quality low cost Capacitance Meter Moduie, DM-
8 to your digital Volt Meter and turn it into a Digital Capacitance Me-
ter— the Low Cost Way!

ebisia Goeormmins
i, . - Nan Completely
+"‘;' é R assembled and

tested' Ready
to use!

— Push to read range {(button) from 1pF to
20,0001k
— Zem {:ariltrrallnn control

— |n one easy to use, self-contained p;chaue.$ Un
— Battery powered, with “push to read™ bat-

tery saver circull (8V batteries not in-

Cluded.
— Size6.25" x 3. 79" 2 2"

REGULATED TRIPLE POWER
SUPPLY, LOW PRICED!, DM-6

& fully assembled and tested power supply that provides a solid, fully wired tripie
pOWer supﬂdg including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp, and — 5V to
— 15V i1 0.5 Amp — all supplies regulated, short proof. Each supply has short
indicator LED. Comgplete and ready for use In a dirable (8" x 6 x 3127} metal
Case.

HITACHI SCOPE
SALE CONTINUED BY
POPULAR DEMAND!

® CRT
[Msplay ares
Arcelaraton potential
Infensity madulztion

» Vertical deflection
sensitivity and bandwidth

Rize time
Dynarmic rarige

Input R and G
Maximum inpul valtags
Display mode
X-Y operation

& Hornrontal deflection
aweep mode
TV synchronizafion
Internat
Enftermal

Trigger sensifivity

Trigger slope

Sweep fime
Sweep-time magnifier
Max sweep rate

& Ampitode calibratar
Waveform
Voitage

& Power requiremenis
@ [imeansigng
& Weight

& Ambient operation
temmpesatre

1308UE3T (5=nch; round shape)
Bx10din (1 div = 9. 5mm)
Approx. 2k

(her 5Vp-p

sl div—5Vdiv £ 5%, DG~ 15MHz, - 3dB
T div = 1Yidi¥ £ 5%, DC -~ 5MHz Typ, — 308
(Using =5 ampiiler)

24ns

More than 4dw at 15MHz

Drérect TM Dhim_ approx - 30pF
600Vp-p ar 300¥ (DC + AC peak)
CHT. GHZ, DUAL ADD. DIFF
0~ 500 kHz, Smiidiv ~ SV dw
Phase differetce DL - 10kHr 3*

Ao, NOAM. TV (=) TV i~
TV sync-separator circuif

Over 1 diw [V sync-signal)
Crver 1Wp-p (V- sync-ssgnal)

Frequancy Intgrnal Exfiernal
20Uz~ ZMHz 5w 2D0my
2 15MHr 1 5diw BOOmY

0 2usdiv—0 25 dv + 5% 19 calibrated steps
10 bimes § = 7%
100ngdiv

TkeHr = 10°% Typ. Square wave

D5 £ 3%

100V [ 1202200 280V) = 10%

SOVE0HE, 40w

Approx. 2T5(W) £ 190{H} x 400{0}mm
Approx. 8. Bkg

0 = A0°C

MODEL V-1528B

{ WITH 2 YEAR MFG.

ARRANTY

044"

WITH FREE DM-12
8 CHANNEL MULTIPLEXER
A COMBINED VALUE
AT LIST OF $804 .95

LOW COST HIGH
FREQUENCY COUNTER

SAAAEANTEEETEEEHED DR ARV

Tha Albia Midal OM-7, 8 Oaget High Frequeancy Gounter /s sasy (o dse. swich
selectable ime base mput by a single BNG. nothing 1o budg!
— 5§ Hr 1o 550 MH:
— B big easy-1o-read 437 hoghontensity LED display
— Crystal { ‘=3 ppem - 2570 conbrolled 0 1 or 1.0 s8¢, gake limes
— Canwenianl benahiop sie (707 e3")
durable attractive case
COMPLETELY
ASSEMBLED g 00
PRE-CALIBRATED
PRE-TESTED
FREQUENCY METER MODULE
oHz to 100MHz”, DM-11
N1l FREGEENCY T8 VELTAGE MODULE
IIIII-.."‘ . = III,-FIHF n
LTS i T
"— 2 — M ":_l

FIWER
—INFET

Ll £ 3

F
1EW EILH

B GLTTIFONES

Measire {requencies from 5Hz to T00MHz on your degetal voltmeter weih-a resolobion of 3712
digits — easy-ho use — periect for fisld senvce — lab 1esting — home hobbyist! Connect the
D=1 to your DVM ;- set the DVM to the 2VDG range . connect 3 signal fo the OM-11 wa 2 BNG
cabde (not inciuded) and measure the frequency of any source. Hi Lo Range LED 5 insure fag!
accurale readings
— Frequency Range SHr to 100MHz
— inpul Impedance 1 Meglhm
— Input Sensitivity, = 100Hz-<80MY

1000 Hz — BOMHz < 30MY

=BlMHE - FOMY
iy $ 00
— Externat 3 DC power supply inciuded

| YOU SAVE $160.00 e

A e . ey s T
ALK PEFER CALLTOLL FREE: 1-800-243-6953 ~ —wwsow i
NOW BEING
MAILED! SEND FOR SOMLEE LSy s SENES e
YO U R c 0 PY TO D AY | Connecticut Hasidentsw;jgﬁgg sha‘i.égTTﬂ EngﬁEeEs é’rﬁmw E;f: Egﬁrgmfaign orders add 15% Eﬁﬁﬁlﬂlﬁuﬁ&‘ﬁ% 7 56
If tor dny reason, wh&lffnﬂEr. you are not ﬂﬂmplﬂtﬂiy satisfied with A L B IA E L E CTR 0 N I c s I N c E{ngﬁﬁ;'}Eﬂﬂlg

your purchase, return it within IEIJ days of purchase date for a full TEMPLATE
refundale. - S @ thatt Shipping & Handing charges not - 44 KENDALL ST. @ P.0. BOX 1833 ® NEW HAVEN, CT. 06508 ORDER RECEIVED




END HOLIDAY
HOUSE CLEARANCE!!

1st THROUGH DECEMBER 31st, 1981 ONLY!!

50% IN SAVINGS

ALREADY LOW FACTORY DIRECT PRICES!

A FAVORITE
OF PROFESSIONAL
ENGINEERS FOR

SETTING UP TEMPORARY Design
DESIGNS

QUICKLY & EASILY A I b ia Mate™
Circuit Designers

Pre-wired pre-tested — Jon't let this price fool you, this

is a high quality, high IC capacity, portable self-

contained circuit designer

— Control switches and buffered — Self-powered, in one compact,
LED logic indicators good looking and durable

— Plug your ICs into solderless add L A _
breadboards, tie in power and — |deal for home experiments,
ground, connect your logic the laboratory and students
switches and LED indicators — Battery (4 1'% Volt C cells*) or

MODEL S — FAST, EASY TO USE! AC powered providing eco-
DM-5 — All interconnections between g e e R GOV
STOCK NO. & LEDs, switches and circuits via

14-0555 22-26 solid wire *Batteries not included

NOTAKIT! DM5-B POWER SUPPLY ADAPTER ACCESSORY $18.50

Design Mate™ 2 Low Cost Function
Generator pm-2 is a 3-waveform function

generator, with a short-proof output amplitier
providing both variable signal amplitudes and
constant output impedance. Completely wired,
tested, calibrated and ready to test anything from
audio amplifiers or op-amp and educationa
laboratory designs to complex industrial labora-

oz  $ 4 g 97
Stock No. 05-0020 LIMITED
LIMITED st i

SUPPLY!

functions will give you an
idea of the many ways DM-4 can save you
7 time and etfort wath digital corcusts

Model DM-4
Stock No. 05-0040

ORDER NOW FOR

E!
SALE Ph .. HOLIDAY

SALE PRICES LIMITED TO ACTUAL °
INVENTORY AT TIME OF SALE!
NO DEALER ORDERS PLEASE!

' : 'E-ﬂ'

CIRCLE 126 ON READER SERVICE CARD

DM-4 Multipurpose Pulse Generator

The Design-Mate 4 may be used as a clock source, delayed
pulse generator, synchronous clock source, manuai system
stepper, pulse streicher, clock burst generator and in
tandem with one or more DM-4's used to gate the output of
one or more additional DM-4's. The wide range of controls and

DELIVERY! g

30% OFF!

DM-9 Logic Probe

ALBIA'S ECONOMY DIGITAL
DM-9 MULTI-LOGIC
COMPATIBLE 5-15VDC PROBE

The features are many on this quality Albia

test instrument; will

detect low rep. rate
ulses (upto 1.5
Hz); detects low,

high or pulsed logic

levels with a mini-

mum detectable
ulse width of

nSec.

Easy-to-

interpret 3 LED

readout. Built-

in over-Voitage

and reverse
polarity KIT!
protection. e

INPUT IMPEDANCE 300 000
Dhms; THRESHOLD Logic 1

thresholds (HI-LED) T0% Vec
Logic 0 fwesholcs (LO-LED) 30% Voo MIN DE-
TECTABLE PULSE WIDTH 300 nanosscondgs
MAX. INFUT SIGNAL FREQUENCY ' 5 M8y PULSE
DETECTOR (PULSE LED) High Spesg puise tran or

MDdEI Sngie events | < of — ranshons) achvate 1170 sec-
DM g ond pulse strafcher MAX. INPUT VOLTAGE - 50V
NO. - continuous 120vAC for iess than 15 secones  POWER
St k N REDLAREMENTS 5 Voit Voo 30 Ma 15 voit Vo 40 Ma 75
nn ﬂ- Voits max. with power iead reversal protechon. OPER-
1?_0009 ATING TEMPERATURE O to 50°C PHYSICAL SHELx'W
rD5 81 0l T-(N4T 25 £x 17 B mm) WENGHT Jaor

{85g) POWER LEADS 36 (81
om | with calor coded msuiated
clips

86

S
LIMITED
SUPPLY

LOW COST RESISTOR
SUBSTITUTION BOX

RESISTOR SUSSTITUTION BA
r— RANGE 2
450 ad
=

Bt H-AANGE |

Model DM-13 Kit

Have fun building this uselul kit and save money & the same time. Stop
wasting time looking for the right resistor, here's a handy kil thal you can
gasily assembile thal will provide everything you I probably need at your
fingertips

— With compiete step-by-step easy 1o understand assembly instructions

— Nl ressstors are 1.2 Watl, tolerance = 5% 53900

— 5% accuracy
— 24 posihpns
— 2 ranges

MODEL
DM-13
STOCK NO.
15-0013

\
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The completed controller circuit board and keyboard switch assembly are shown
mounted on a wooden base. The keyboard is like a typewriter keyboard, and the
SHIFT keys switch it from lower- to upper-case ASCII code. The interconnecting

cable running from the back of the keybeoard assembly connects to
on the author's home-brew 8080A microcomputer.

J *

a parallel port

December, 1981
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Do you need a keyboard for your computer or other home project? You can build your own ASCII
keyboard controller, which has the following impressive features:

® Simple design; requires only a few evenings for construction.
® |nexpensive; uses readily available TTL circuits and parts.
® Provides upper and lower case ASCII code; eight bit parallel data to the com-

® [wo-key rollover, and keyswiich debounce features, |0 ensure accurale error-
free performance.

® Adaptable toeither polled or interrupt operation; a CHARACTER READY signal out-
put and controller RESET are provided

® All interfaces TTL compatible

® Requires only + 5 voits for operation; less than 380 milliamperes load

There are a number of ASCIl keyboards commercially available to microcomputer hobbyists. There are also kits for
building keyboards and LS/ chips specially designed for keyboard applications. But for dyed-in-the-wool electronics
hobbyists who get their kicks from building their own equipment from scratch for the enfoyment and ecucational ex-
perience, this article offers complete instructions for building a home-brew ASCII keyboard controlier with impres-
sive features. The reader who tackles this project will be well rewarded for the time he spends. "'Experimenters  will
also appreciate that the keyboard controller circuit presented is a versaltile circuit which can easily be adapted o the
requirements of their own special applications.

Fif!een years ago | was employed by
the same company | work for now. | work-
ed as an electronics technician, and |
thoroughly enjoyed my work with elec-
tronics. But one day my boss presented
an interesting proposal. ""How would you
ike to learn computer programming,
Ed?'' he inquired. Well, that was a chal-
lenging opportunity that | couldn 't resist,
especially since the company was fully
prepared to foot the bill for my training.
Within a few weeks | found myself writing
Fortran programs for a living. | quickly de-
cided that | liked programming, and as a
result | have continued to write programs
for fifteen years. | started by writing pro-
grams in Fortran, and later | wrote pro-
grams In machine language. Unfortun-
ately, as time passed my skills as an elec-
tronics technician were called upon less
and less. Like many of the people in to-
day's computer programming field, | had
become a computerized ''retread.”’ But
electronics remained my ‘'‘first love,"
and | managed to dabble in it just enough
o keep my hand in.

Anyone who does very much serious
programming eventually entertains the
idea of having his very own computer that
he can use any time, and that he doesn't
have to share with anyone else, |'mno ex-
ception. But until recent years, the cost of
computer equipment and Iits mainte-
nance were far too prohibitive for any
computer hobbyist to consider seriously.
The advent of the microprocessor has
changed that, though. About five years
ago | started working with microproces-
sors. We began using them at work to
drive realtime control systems, which
test navigational Star Trackers destined
for use on NASA's Space Shuttle. | was
immediately entranced by microproces-

*1130 Crestmoor Drive, Boulder, CO
80303
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sors. They're easy to program and simple
to interface; | like 1o think of them as the
Tinkertoys™ of the computer industry.
The low cost of the mass-produced mi-
croprocessor makes it a natural for build-
ing real 'smarts’ nto electronic sys-
tems. But just as important to you and
me, the low cost of microprocessor and
support chips has placed some fairly so-
phisticated computer hardware within
the reach of the electronics hobbyist. The
power of today's $15 microprocessor
chip easily rivals the computing power of
the $30,000 computer mainframes built
with discrete components that | worked
with a decade ago.

| spent two years acquainting myself
with microprocessors, After that time |
felt confident that with my background in
both computing and electronics it would
be possible for me to build and maintain
my own microcomputer system. So,
about three years ago, with the encour-
agement of my co-workers, | began build-
ing my microcomputer.

Development Of The ASCII Keyboard

Once the construction of my micro-
computer main board was underway, |
began thinking about the peripherals |
would need. One of the first peripheral
devices | considered was a keyboard, a
relatively inexpensive way to provide ex-
tensive input capability. At the same time,
since my electronic skills were a shade
rusty, | needed additional projects o
practice on. So after a little research into
keyboard polling techniques, the struc-
ture of ASCIl code (American Standard
Code for Information Interchange), and
microprocessor interfacing techniques, |
resolved to build my own keyboard. | felt it
would be an excellent home project, be-
cause it would be a good learning experi-
ence, and just because it would be fun. It
didn't take long to set down specifica-
tions for the keyboard design. Those

guidelines are presented in the preamble
to this article. The single most important
feature of the design was that the key-
board circuitry itself would poll the key-
switches and provide the ASCIl charac-
ter codes for the keys struck. This would
free the computer from that time-con-
suming task. It was also imperative 1o
supply appropriate handshake signals
which would provide for either polled or
interrupt operation.

It took a few weeks of my spare time o
design a keyboard circuit, build it, and get
it working. The result is shown In the
photo. It was a very interesting project
that dealt with many of the classic prob-
lems of asynchronous communications.
The resulting keyboard controller circuit
and its construction are described in the
remainder of this article. Using the in-
structions provided, a reader can build
his own ASCIl keyboard in just a few
evenings at minimal cost.

Circuit Description

The keyboard controller circuit sche-
matic is shown in fig. 1. It is designed to
continuously poll the switches of an un-
encoded keyboard, and to provide the ap-
propriate ASCI| code at an eight bit paral-
lel port for any key depressed. Whenever
a key is pressed, a CHARACTER READY sig-
nal is generated. The RESET line is provid-
ed for a computer to clear the CHARAC-
TER READY signal and resume the poll-
INg operation.

The heart of the controller is a seven
bit binary counter with a one bit prescal-
er. A pair of 74193 counters (IC1 and IC2)
make up this counter chain. The prescal-
er is driven by a 555 timer (IC3) configur-
ed as an oscillator. The 555 timing com-
ponents are selected to provide a 12 kilo-
Hertz clock to the prescaler. The rate of
the clock is not critical, it provides for the
polling of the complete keyboard on the
order of 50 times per second. To avoid

December,1961 o CQ e 11




TRIPLETT DMM FAMILY
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AN MODEL 4500
.)3‘9“ OF 5 J YO $275
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m 2|  Trnplett performance. ..

ko . a tough act to follow
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TRIPLETT

GO DIGITAL ...
CHOOSE FROM

MODEL 3450 |
$150 and safer,

3 HANDSIZE

When you're shopping for digitals,
be sure to check out these Triplett
Digital Multimeters. They're loaded
with exiras that extend multimeter
life and make your job a lot easier

MODEL 3400 ... Overload protected to 600 volts on
ALL ranges, Typical DC accuracy 0.2%, Hi/ Low Power
Ohms, Typical battery life 500 hours with low battery
indication. Price only $125.

MODEL 3410 . .. Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0.2%, other features similar to Model 3400. Price only
$140,

MODEL 3450 ... Audible continuity plus actual
resistance reading, Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0.15%, Hi/Low Power Ohms, Typical battery life 500
hours with low battery indication. Only $150.

MODEL 4000 . .. Overload protected to 1000 volts on
ALL ranges, Typical DC accuracy 0.1%, Hi/ Low Power
Ohms, RF shielded, Price only $247.

MODEL 4100 ... NiCad/AC version of 4000 $320.
MODEL 4200 ... True RMS version of 4000 $284.
MODEL 4300 .. NiCad/AC version of 4200 $355.

MODEL 4500 . . NiCad/AC operation, LCD readout
with True RMS, Overload protected to 1000 volts with no
fuse blow, Typical DC accuracy 0.1% Hi/Low Power
Ohms, Typical battery life 24 hours.

Price only $275.

Triplett's over 75 years experience is evident in the
engineering firsts included in these digital testers. Plus a
full ONE YEAR WARRANTY. For a free no-obligation
demonstration, contact your Triplett distributor, Mod-
Center or Representative.

Triplett Corporation, Bluffton, OH 45817
(419) 358-5015, TWX (810) 490-2400

CIRCLE 22 ON READER SERVICE CARD
Circle No. 6 for FREE factory demonstration
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The design of the keyboard controller circuit frees the computer from the task of polling the keyboard for keyswitch

closures. The controller circuit itself polls the keyswitch array continuously waiting for key closures. A CHARACTER READY
signal tells the computer when a key Is struck, and the appropriate ASCII code for the key struck is provided at the eight bit parallel
output. The polling scheme employed provides both upper- and lower-case ASCII codes. Highly reliable keyswitch sensing and
debouncing methods are employed to guarantee proper keyboard operalion
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Fig. 2- The keyboard controller timing waveforms are shown. The controller circuit

uses a KEY SENSE GATE which ensures that key closures are detected only at the

middle of the key polling period, when the respective ASCII code in the counter is cer-

fain to be stable. This ensures a high keyboard accuracy. The KEY SENSE GATE is

kept short so that the computer can’t sense the same key closure more than once, and

this effectively debounces the keyboard. The computer resets the controller after
reading the ASCII character code.

keyswitch bounce, each switch is actual-
ly sampled for only about 10 microsec-
onds during a poll,

The binary counter controls the polling
function as follows. The seven bit counter
runs continuously while waiting for a key

upper three bits of the counter drive a
74154 demultiplexer (IC5) whose strobe
inputs are tied low so that it acts as a
commutator. The sixteen data lines into
the selector are employed as sense lines,
while either the first eight or last eight

closure. The four lower bits of the counter

lines from the demultiplexer serve as
drive a 74150 data selector (IC4), and the

strobe lines, depending on the case se-

lected. A sixteen-by-eight switch polling
matrix is formed by the sense and strobe
lines. Since these lines would usually
floal vpen, some pull-up is provided 1o
each of them to encor~~~= signals that
might otherwise be slugyisn to have a Iit-
tle “'snap.” For eachbinary value that ap-
pears in the seven bit counter, then, a sin-
gle pair of strobe ~nd sense lines is ac-
tive. This polling circuit is employed as an
ASCIl encoder by treating the binary
values in the counter as ASCII character
codes. For example, when the binary
code for an ASCII A" appears in the
counter, the particular pair of strobe/
sense lines which are active are those
connected to the ""A’" keyswitch on the
keyboard. If the A" switch is depressed
at that time, the output of the 74150 se-
lector (IC4, pin 10) goes high, signaling
the closure,

When any key is depressed, the con-
troller must respond by supplying the ap-
propriate ASCI| code and a CHARACTER
READY signal to the computer interface.
This is accomplished as follows. First, itis
necessary to stop the polling while the
key is held down. This prevents the con-
troller from reporting the same key over
and over, poll after poll. It also has the
side benefit of providing 2-key rollover,
because if a second key is depressed be-
fore a preceding key is released, it will be
sensed after the first key is released. To
stop the polling, the KEY CLOSED signal
from pin 10 of IC4 is inverted by a nand
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PLL quartz synthesized tuning and (1.6 to 30 MHz) has microcomputerized
all-band digital readout for as low a preset pushbutton tuning, for program-
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gate (IC6-1) and applied to the LOAD in-
puts of the counter string. Since the data
OUTPUTS from the eight stages of the
counter and prescaler are fed back to
their respective data INPUTS, the LOAD
strobe effectively stops the counter from
advancing even though the clocking
pulses continue.

The purpose of the prescaler stage in-
terconnection to the 74121 one-shot(IC7)
IS to provide a key sense gate which can
be used to test for key closures when the
ASCI| codes are certain to be valid. This
technigue ensures a very high keyboard
accuracy. Refer to the key sense timing
diagram in fig. 2. Each ASCII code ap-
pears in the counter for about 166 micro-
seconds (two clock intervals). The rising
edge of the prescaler output occurs right
at the middle of this character period, and
it is used to trigger the SENSE PERIOD one-
shot (IC7). The timing components of this
74121 are selected to deliver a 10 micro-
second KEY SENSE GATE pulse at this
point. By eliminating the possibility of
sensing for key closure at the beginning
or end of a character period, race condi-
tions that might occur when the charac-
ter code changes are avoided.

The KEY SENGE GATE is used to test
for key closures. If any given key switch is
closed when its sense gate occurs, a KEY
SENSED signal appears at the output of
the associated nand gate (IC6-2, pin 3).
This negative going signal then triggers
the KEYSTROKE one-shot (IC8). The KEY-
STROKE one-shot ensures that the CHAR-
ACTER READY signal is latched once for
each keystroke. The timing components
of the 74123 KEYSTROKE one-shot are
selected to deliver a short strobe pulse of
about 500 nanoseconds, and this pulse
Initiates two subsequent functions. First,
itis used to strobe the current contents of
the counter (the ASCII code) into the eight
bit OUTPUT LATCH (ICS and IC10). And sec-
ond, the negative going version of the
pulse Is used to set the CHARACTER
READY flip/flop (1C11), indicating that the
ASCI| code is now available to the com-
puter.

Case Select

This ASCl| keyboard design employs a
rather unusual case select mechanism.,
The reader may have already examined
the controller schematic (fig. 1) looking
for conventional logic which generates
the 2% bit of the ASCII code as a function
of the case selected and the state of the
2° bit of the code. But this method was not
used, because it only works for part of the
ASCII set, and it will not accommodate
the pairing of the characters on some
keys. Case selectionis handled in a differ-
ent way that is much more effective.

Note that the ASCI| code counter (not
counting the prescaler bit) is only seven
bits long. The four lower bits of the code
are routed to the 74150 data selector
(IC4) to control the KEY SELECT lines,
leaving only three bits to be routed to the

74154 demultiplexer (IC5). The fourth in-
put to the 74154 is the CASE SELECT sig-
nal, and it controls whether the upper
eight or lower eight GROUP SELECT signals
are active. Thus, the controller actually
scans through all 128 possible ASCII
codes for either upper or lower case, de-
pending on whether the SHIFT key is de-
pressed. This arrangement accommo-
dates all of the special conditions of the
keyboard without difficulty. Keys that op-
erate only in lower case (BACKSPACE,
TAB, LINE FEED, ESCAPE, and CAR-
RIAGE RETURN) are driven by just one
strobe line. No upper-case strobe lines
reach those keys. But most key groups
must be driven by two separate group se-
lect signals (one for each case), so they
are routed through separation diodes
which prevent unwanted signal feedback
iInto the inactive (high) 74154 outputs.
Note that for the dual case keyboard to
work properly the four lower order bits of
the codes for characters that are paired
on keys must be the same. Fortunately,
this turns out to be true for the ANSI-style
keyboard | used (which is certainly more
than a coincidence). The SPACE bar is a
special case. It is desirable to have the
SPACE bar respond in upper or lower
case. Therefore, both an upper- and low-
er-case strobe line are routed to it
through separation diodes. It responds
with the same ASCII code in either case.

Control Mode

The CONTROL bit (most significant bit) of
the ASCI| codes issued by the keyboard
controller simply relates the state of the
CONTROL key when the keystroke one-
shot fires. Thus, if the CONTROL key is
depressed and a key is struck, the result-
ing ASCI| code will have its CONTROL bit
on. Note that the CONTROL function
works for upper or lower case. It is there-
fore possible to generate, for example, a
CONTROL-SHIFTED-E if desired.

Keyboard Debounce

Effective keyboard switch debouncing
IS provided by correct choice of the dura-
tion of the key sense gate and the polling
period. Refer to the key sense timing dia-
gram in fig. 2. Note that any given key
switch closure may occur before, or even
during, its respective sense gate. No mat-
ter how narrow the sense gate is made, if
closure does occur during the gate con-
tact bounce could retrigger the KEY-
STROKE one-shot. However, this prob-
lem is solved easily. The computer can't
respond to the same key stroke more
than once if it doesn’t have time to detect
the CHARACTER READY signal and then
reset the CHARACTER READY flip/flop
before the KEY SENSE GATE goes low
again, as shown in fig. 2. Thus, the KEY
SENSE GATE is purposely kept to less
than the time of a few microprocessor in-
structions, or about 10 microseconds. If
the keyboard is to be used with a micro-
processor faster than the 8080A, it may

be advisable to shorten the key sense
gate accordingly.

Another problem to contend with is the
possibility that contact bounce may oc-
curwhen a key is released. Fortunately, it
turns out that this isn't a real problem
either. Since the ASCII code counter is
stopped while a key is pressed, the de-
pressed key can't be sensed again until
one polling period (21 milliseconds) after
it is released, and contact bouncing
should cease long before then.

Typing Speed

My own typing speed doesn’t exceed
about 10 words per minute, and the per-
formance of my ASCI| keyboard control-
ler has proven very satisfactory for me for
more than two years. But even a much
faster typist should find the keyboard re-
sponse adeqguate. The counter in the con-
troller scans (cycles) through the 128
possible character codes at the rate of
166 microseconds per character, which
gives it a basic polling period of about 21
milliseconds (roughly 50 polls per sec-
ond). At a breathtaking rate of 80 words
per minute (approximately seven charac-
ters per second) the average period be-
tween characters would be about 140
milliseconds, or better than six times
longer than the basic polling period.
Therefore, the polling rate should be
quite adequate as long as the typist holds
each key down for a minimum of 21 milli-
seconds to ensure the sensing of the key
stroke.

As previously described, the keyboard
controller features 2-key rollover. A sec-
ond key can be depressed before the pre-
ceding key is released, and it will be sens-
ed within 21 milliseconds after the first
key Is released. This rollover capability,
combined with the effective keyboard de-
bounce provisions of the controller, en-
sures accurate, trouble-free perform-
ance. When the keyboard is interfaced to

| a computer, it is difficult for a typist to ex-

ceed |ts capabilities, especially when it is
used in the interrupt configuration,

Power Considerations

The ASCIl keyboard controller circuit
requires only a 5 volt supply to power its
TTL circuitry. Using standard TTL inte-
grated circuits, it uses a maximum of 370
milllamperes. | measured about 290 milli-
amperes with my prototype circuit. The
keyboard assembly can be built with its
own power supply, or it can obtain its
power from the computer's power supply
as mine does. My prototype uses stan-
dard TTL integrated circuits. But at the
operating speed of this circuit, it should
be possible to use low power Schottky
(LS) integrated circuits for all but the 555,
74121, and the 74150, which have no LS
equivalent. Thiswould reduce the current
consumption to less than 160 milliam-
peres.

In the next installment we will take up
construction details.

To Be Continued
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The Portable HAL Telereader CWR-685A.

Now RTTY can hit the road with you, when
you take along this portable telereader from

HAL.

HAL offers the smallest RTTY terminal
you can find. It’s easy to pack and go — on
long drives, camping trips, boating, any-
where away from home.

Pick up your portable HAL Telereader at
your favorite amateur dealer store today —
you can order it ro go!

See HAL RTTY equipment at your favorite
amateur dealer store.

Write or call us for more information.

P.O. Box 365
Urbana, Hlinois 61801
217)367-7373

HAL Communications Corporation

e Baudot. Morse. ASCII

e Built-in RTTY Demodulator

e Highor Low R11Y 1ones

e Built-in 57 Green CR'1

e Four-page Display

e Compact Size (12%W x 5SH x 11157D)
e With External Keyboard

e Runson 12 VDC

© HAL 1981
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In this installment we pick up our discussion of Quads
with a rundown on the various types of quads and some
special configurations.

In Part | (August 1981 CQ, p. 20) we be-
gan our series with the basic descriptions
and distinctions of the cubical quad an-
tenna. In Part |l we move from a general-
ized overview to a discussion of specific
quad types and configurations. Part |l
also begins our discussion of feeding,
matching, and tuning the cubical quad
antenna.

Multiband Quads

The cubical quad lends itself to multi-
band operation by means of concentric
quad loops mounted on a single frame-
work. The most popular arrangement, as
one might expect, is the triband quad for
20, 15, and 10 meters. Interaction be-
tween the loops can cause some prob-
lems, although these are usually not too
severe. Depending on specific construc-
tion techniques, F/B radio and forward
gain may be adversely affected on one or
more bands due to interaction, although
this is usually less of a problem than with
the Yagi. No traps are required, as with
the multiband Yagi, although special ar-
rangements must be provided for feeding
the separate radiator loops; this can pre-
sent some special problems, to be detail-
ed later. Obviously, the “optimum" 0.12-
wavelength element-to-element spacing
cannot be maintained on all bands.

One approach to the element spacing
praoblem is characterized by the so-called
boomless quad, in which element-to-ele-

*317 Poplar Drive, Millbrook, AL 36054

A Primer:
The Cubical Quad Antenna

Part Il—Picking The Right Quad

For The Job

BY KARL T. THURBER, JR.*, W8FX

Avanti places this interesting 10 meter
beam, the AH028.9B, in a category all its
own. Resembling a quad, it's referred to
as a polarity diversity loop antenna; it fea-
tures switchable horizontal/vertical po-
larity, 1.5 dB gain over a comparable
quad, and claimed 32 dB F/B ratio. The
“polar diversity'' feature, whereby the
operator can switch polarity at will, is said
to minimize signal fading, enable OSCAR
satellite access for a longer period, and
virtually eliminate phase distortion in 10
meter f.m. operation. Antenna has 3
driven elements and 2 reflector elements
on a 4 Y:-foot beam. Turning radius is 6
feet and weight is 13 Ibs.

ment spacing 1s proportionally maintain-
ed for close-to-optimum performance
from a theoretical standpoint. In this de-
sign, which is, for want of better words to
describe it, even more "‘three dimension-
ally structured' than is the conventional

concentric-loop multiband quad, the indi-
vidual band quad frames are mounted at
varying distances along the spreaders
from the central spider. This multidimen-
sional nesting can result in a cumber-
some array, particularly in 3- and 4-ele-
ment models. However, fairly even per-
formance can be maintained from band
to band, and feedpoint impedances are
easier to control. The leader in the boom-
less approach is Gem-Quad, a Canadian
firm that offers a moderately priced line
of two- and multi-element tribanders.’

Specialized H.F. Quads

The two-element cubical quad is to the
quad family as the three-element Yagi is
to the Yagi clan: it's the basic standard.
However, there are a number of other
guads for h.f. use that have found good
acceptance. These include multi-ele-
ment arrays, mini-quads, hybrids, delta
quads, and several types of dual polarity
beams. Quads and their close cousins
have also found application at v.h.f. and
u.h.f. (more on high-band applications
later).

Let's look first at some specialized
quad configurations for use on the h.f.
bands.

Multi-Element, Multiband Arrays

Quads tend to get unruly if expanded to
three or four elements, although the re-
sults may justify the added difficulty of

'CQ Reviews: The Gem-Quad Antenna,
by Karl T. Thurber, W8FX, CQ July 1981,
p. 58.
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(A ) SINGLE-BAND QUAD

A typical, three-element, single-band
guad is shown here. It consists of three
fullwave loops serving as reflector,
driven element, and director, Maximum
radiation is as shown, occurring in a line
perpendicular to the plane of the loops.
Horizontal polarization results from feed-
| Ing at the bottom.

The driven element is usually fed by co-
axial cable through a balun or gamma
match. The parasitic element loops, con-
sisting of the director (about 3% shorter
| than the driven element)and the reflector
(3% longer), usually make use of shorting

(B) CLASSIC TWO-ELEMENT, TRIBAND QUAD

stubs to facilitate tuning. Optimum ele-
ment-to-element spacing occurs at 0.12
wavelength.

The two-element quad typically shows
a 7 dB gain over the dipole, whereas the
three-element version exhibits a 10 dB
gain. Quads can be constructed in two-

and three-band arrays with good results, |

although feeding arrangements can be-
come quite complex.

Although elements are usually arrang-
ed in the familiar quad shape, promising
results have been obtained with other
shapes, including diamonds and deltas.

“Classic'’ multiband quad design is
represented by the sketch showing
Gotham’s 10/15/20-meter 25-pounder.
Having a 10-foot boom and a 10-foot turn-
ing radius, the antenna is 18 feet square.
F/B ratio is 25 dB, s.w.r. 1.05:1 at reso-
nance.

The Gotham design features all metal
construction (except for the insulators),
galvanized steel boom, aluminum alloy
spreaders, universal-type boom mount,
and 52-ohm coax feed using no tuning
stubs. (Sketch from Gotham Antennas
advertising literature.)

Fig. 1- The multi-element quad. (A) Single-band quads. (B) Classic two-element, tri-
band quad.

construction and installation (fig. 1). Ele-
ment for element, the cubical quad is a
very high performance antenna for both
transmitting and receiving; adding ele-
ments can be very worthwhile in achiev-
ing big-signal status. The reflector ac-
counts for 3 to 5 dB gain, depending on
whether directors are also used. Adding
a single director increases gain by about
5 dB; adding a second director nets a
gain increase of about 2 dB; additional di-
rectors yield but a 1 dB increase each.
Maximum gain occurs at an element-to-

element spacing of 0.12 wavelength.
There is little benefit in increasing spac-
ing; gain in fact drops off with extra-wide
spacing, and feedpoint impedance in-
creases with the wider spacings to pre-
sent possible impedance matching prob-
lems. F/B ratio increases to 30 dB or
more with multi-element quads.
Multiband quads show a relatively nar-
rower usable bandwidth when tuned for
maximum gain and optimum F/B ratio.
Bandwidth can be improved by offsetting
the reflector and director lengths, thus

detuning them. The result is a quad that
will “*hold up’' well over a wide h.f. band,
such as 10 meters. A deliberately broad-
banded three-element quad will exhibit a
slightly lower forward gain, roughly com-
parable to its two-element cousin.

Not to be outdone by its triband, three-
element Yagi competitor, multiband, mul-
ti-element quads are common, although
the nesting of elements, the sheer physi-
cal size of the arrays, and matching and
tuning complexities can result in formida-
ble problems that the beginner may not
be prepared to solve. However, several
quad manufacturers offer extra-element
extender kits for expanding the basic two-
element quad into a three- or four-ele-
ment version. Although taking a large an-
tenna down for modification isn't fun, In
the case of the large quad you may con-
sider purchasing a small but expandable
model that will allow you to get your feet
wet in assembly and installation tech-
niques before tackling what might other-
wise become a compleiely overwhelm-
ing task In installing a large array at the
outset.

The Mini-Quad

The basic quad is a full wavelength in
circumference, but it doesn't have to be.
We've covered mini-loops; two-element
quads can also be built to smaller-scale
dimensions to accommodate apartment,
condominium, trailer, or other restricted-
space installations. Around-the-loop cir-
cumference shouldn't be much less than
about 70-75% of full-size dimensions, or
0.7-0.75 wavelength, unless a great |l0ss
in radiation efficiency is acceptable. The
antenna is usually fed through a stub
whose length effectively adds up, with
the wire in the antenna, to a full wave-
length. Since 20, 15, and 10 meter quads
are not overly large unless of three or
more elements, there is little advantage
In miniaturizing the quad except on the
lower bands, 80 and 40 meters, where
the dimensions of the full-size quad make
installation prohibitively cumbersome.
Be prepared to do a good deal of experi-
mentation in stub-tuning the mini-quad or
loop.

Some of the guesswork involved in de-
signing miniature quads has been taken
out by one firm, Mini-Products, Inc.,
which offers several quad and quad-like
antennas. The company has come up
with a miniature CB quad that is also
available for business-band applications,
so it may have application on 10 meters.
The ultra-miniature QCB-1 antenna has
but a 54-inch boom and a turning radius
of 45 inches. The antenna incorporates
the firm’s principle of “"Hi-pot’’ (high po-
tential) loading, in which multiple end-
loading “‘hats’’ are used. This design is
said by the manufacturer to allow good
efficiency in the Yagi by efifectively re-
moving the least useful portion of the an-
tenna, the ends, while retaining the high-
current center portion intact. The minia-
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ture QCB-1 has this loading principle ap-
plied to the quad. It boasts a 4.5 dB gain
over an isotropic source and a 25 dB F/B
ratio, all figures being for 27 MHz opera-
tion.

A related antenna from the same man-

ufacturer is the HQ-1 miniature hybrid
quad. Having the ‘'hi-pot"’ loading princi-
ple applied to both driven element (a
Yagli-type dipole) and reflector (a quad el-
ement), the antenna has an element
length of but 11 feet for 20 through 6 me-
ter operation with reasonable efficiency
considering the antenna's small size. A

turning radius of slightly over 6 feet and a
weight of 15 Ibs allow rotation by means
of a light-duty TV rotator. A gain of from
4.4 to 6.5 dB over the dipole is claimed,
depending on band: F/IB is 12 to 17 dB.
The hybrid quad has largely been ne-
glected in recent years, excepl for a few
CB antennas. However, the possibilities
of marrying the qualities of the full-wave-
length quad element and the half-wave-
length Yagi element offer good promise
for experimentation, especially for those
looking to minimize feedline matching
problems and looking for good perform-
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Shown here (s animpressive high-gain ar-

ray. Four elements on 20 and 15 meters

and five elements on 10 offer excellent

forward gain and front-to-back/front-to-

side ratio figures, (Photo courtesy dB +
Enterprises)

Appearing to be a close cousin of the cub-
ical quad, the dual polarization beams
popular in CB work hold promise for spe-
clalized h.f. work, such as in 10 meter f.m.
Due to an f.m. phenomenon known as

‘‘capture effect,'’ reversing polarity of

the antenna can actually enable two sefs

of QSO'’s to take place on the same fre-
quency with minimal interference.

ance in a roughly Yagi-like design. A hy-
brid antenna colorfully dubbed the
“Quagi'’ has been developed for both
v.h.f. and u.h.f. applications (more on it
later).

The Expanded Quad

While most amateurs are looking for
something small and unobtrusive in an
antenna, there is always that small but
fortunate group who have the space and
wherewithal to install just about anything
they may desire. The expanded quad with
a circumference of two wavelengths fills
this requirement for many and is probably
the next best thing to a rhombic.

The expanded quad, or bi-square, is
usually designed as a horizontally polariz-
ed, single-loop affair due to its large size
(fig. 2). It produces a sharp, well-defined
figure-eight pattern with a gain of 5 dB
over the dipole. Two such single loops
may be mounted at right angles to one an-
other and switched to provide close to
360-degree coverage. By using a stub
matching and balun arrangement, the ex-
panded guad can be fed with coax for a
low-s.w.r. cable run to the transmitter.
Some amateurs have even used this type
of antenna on more than one band using

—
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Rugged dB+ Enterprises triband quad
boasts extruded aluminum spider and
special fiberglass spreaders with a rein-
forcing core. Array shown here sports
four elements on 20 and 15 meters, and
five on 10. (Photo dB+ Enterprises)

tuned feeders and an antenna coupler.
This is really the old-time ‘‘lazy quad,’” a
wire antenna popular on 80 and 160 me-
ters for medium-distance work, and
which can be distorted in shape to fit
most any lot.

Multi-element expanded quads have
dimensions that rule them out for most
rotable applications, although gain fig-

ures are impressive. A two-element array
boasts a 9.5 dB gain over a dipole, and a
three-element array, an approximate 12
dB gain figure.

Like other quads, the expanded quad
can be constructed as a diamond, rec-
tangle, square, or circle, as the situation
demands. As you might guess, you've
crossed into strictly experimental terri-
tory at this point!

The Delta Quad

We have mentioned the delta loop.
Two such equilateral-triangular shaped
radiators (simply special-case loops of
different physical shape than the quad)
can be combined to form a quad-like ar-
ray. Two-element delta quads are not as
common as the cubical quad, but can of-
fer equivalent performance. The antenna
can be suspended from its apex for a
right-side-up appearance, being fed at
the middle of the bottom (horizontal) leg
of the tnangle. Or, it can be mounted up-
side-down, with the apex at the bottom,
and fed at the apex. Each leg is then
about %-wavelength, with slightly longer
legs used for the reflector and slightly
shorter legs for the director, if one is
used. Most of what we've said about cubi-
cal quads applies to the design and con-
struction of the delta, although some con-
sider the latter's construction simpler
and installation less involved. Feedpoint
impedance of the two-element delta quad
makes for a good match to 75-ohm coax
INn many cases.

The delta quad is especially favored on
10 meters. | know of one five-element del-
ta quad designed by Arthur Owen,
WOWEB, that was described in the Ten-
Ten International Net's Bulletin some
time ago. Art's "'delta monster'' is mount-

edona26'4” long, 2" O.D. aluminum
boom and yields an estimated gain ol
morethan 13 dB. Agamma match is used
to allow convenient coax feed.

Dual-Polarized Beams

Not really guads, but often resembling
them, are dual-polarized or crossed-Yaqgi
arrays, especially popular with CBers
and 10 meter aficionados. In these so-
called "‘double diversity'' configurations,
two sets of elements are mounted per-
pendicularly to one another at each ele-
ment point on a single boom. Thus, there
are two reflectors, two directors, and two
driven elements—a total of six ele-
ments—in a three-element array. Nor-
mally, the two driven elements are fed
separately by coaxial cable, with polari-
zation being switched in the shack by
means of a coax switch or relay. In some
cases, a phasing harness is used to feed
pboth arrays simultaneously. (In determin-
ing gain the elements are only counted
once/)

The dual-polarity array is particularly
favored on the higher h.f. bands, and on
v.h.f., where polarization makes an im-
mediate and significant difference In
point-to-point signal strength. Vertical po-
larization 1s almost universally used on
the 27 MHz CB band and 2 meter f.m.
segments, mainly due to the large num-
ber of necessarily vertically polarized
mobiles making use of these bands.

This kind of antenna, and close rela-
tives, is also popular on 10. Many serious
10 meter enthusiasts, realizing that a few
lonospheric bounces may alter a signal’'s
polarization on the receiving end, have
cut down dual-polarity CB beams for am-
ateur use. The resultant “‘polar diversity"'
capability, whereby the operator can

The expanded quad loop i1s a full two
wavelengths in circumference, as oppos-
ed to the basic loop's circumference of
but one wavelength. The expanded loop
provides a power gain of about 5 dB over
the dipole. Feedpoint impedance is high,
2000 ohms or more, so it's usually fed
through a quarter-wave Q-section or
other matching device for use with con-
ventional low impedance transmission

22 REFLECTOR

2\ DRIVEN
ELEMENT

lines.
: Adding a reflector element to the ex- |
Matching or | Matching or panded quad loop results in an array hav-
Q- section TU':_;EEE Q-section ing a power gain of about 3.5 dB over the

dipole. Element-to-element spacing about
0.12-wavelength is usually employed; re-
sultant antenna pattern is similar to that
of the standard quad, but a sharper for-
ward lobe resuits. Angle of radiation is
comparable to that of other quads.

Transmission hine

Transmission line

{A] EXPANDED QUAD LOOP {B) EXPANDED CUBICAL QUAD

Fig. 2- The expanded quad loop and cubical quad. (A) Expanded quad loop. (B) Ex panded cubical quad.
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readlly switch between horizontal and
vertical polarity, can be used to good ef-
fect to minimize signal fading and enable
OSCAR satellites access for longer peri-
ods. Two-meter {.m.'ers have found that
the ability to switch polarity can signifi-
cantly reduce or eliminate signal-gar-
bling phase distortion, as well,

A commercial polar diversity antenna,
the Avanti AHO28.9B, resembles a quad,
although it's actually in a category all its
own, it's referred to by the manufacturer
as a "'polarity diversity loop.”’ The anten-
na specs claim a slight gain over a com-
parable quad and a high F/B ratio. Wheth-
er or not these impressive figures are at-
tainable in practice, the operator reporis
| have seen on this unusual 10 meter an-
tenna are good. There is little doubt that
dual-polarity arrays will become increas-
ingly popular as we enter the declining
years of the sunspot cycle. Flexibility-en-
hancing 10 meter antenna designs such
as these will increase in importance in
squeezing the most from a declining
pand.

Feeding, Matching, and Tuning

No antenna, regardless of how superi-
or a radiator it may be, is any good unless
its feedline and matching system enable
efficient r.1. transfer from the transmitter.
This is an especially important considera-
tion in Yagi beams and quads, where
there has been a cnnsiderable invest-

ment of time, effort, and expense to en-
sure maximum possible antenna per-
formance. Thus it's quite important to
carefully consider the several possible
methods of feeding, including their ad-
vantages and disadvantages, before em-
barking on antenna construction or pur-
chase.

As we've indicated, the quad's ances-
tors lie in the dipole and folded dipole; all
are balanced antennas. The dipole has a
feedpoint impedance of about 70 ohms,
for a good match to balanced (parallel
conductor) transmission line. The folded
dipole has a feedpoint impedance about
four times that, nominally 280 ohms, for
direct feed with 300-ohm line. The loop, a
streiched-out folded dipole, has an im-
pedance of around 125 ohms.

Feedpoint impedance is less predict-
able in the quad. Thedriven element sim-
pedance is controlled primarily by the
frame-to-frame spacing. In the case of
the single-band two-element quad, opti-
mum gain occurs with an element-to-ele-
ment spacing of 0.12 wavelength. But the
feedpoint impedance varies from as littie
as 40 ohms with an element spacing of
07 wavelength, up to more than 140
ohms with quarter-wavelength (0.25-
wavelength) spacing. Typical, .012-wave-
length spacing results in a feedpoint im-
pedance in the vicinity of 65 ohms, offer-
ing a reasonable match to conveniently
available transmission lines. Actual impe-

L
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333 W Lake Street, Dept. A
Chicago, lllinois 60606 = (312) 263-1808

BCNCHER,INC.

Standard $ 42.95
Chrome $ 5295
Gold plated $150.00

e Full range of adjustment in
tension and contact spacing.

e Seif-adjusting nylon and steel
needle bearings.

e Gold plated solid silver contact
points.

¢ Polished lucite paddies.

* Precision-machined, chrome
plated brass frames.

e Standard model has black.
textured finish base: deluxe
model is chrome plated.

» Heavy steel base; non-skid feet.

At selected dealers or add $2.00
handling. Quotation for overseas
postage on request.
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dance you might expect to encounter will
vary, depending on other factors, most
notably height above ground and proximi-
ty to other objects in the vicinity of the an-
tenna. Parasitic element tuning condi-
lions also have an effect on driven ele-
ment feedpoint impedance.

As an inherently balanced antenna,
when fed at the center with a parallel con-
ductor line, this balance is maintained
throughout the system. But if the antenna
Is fed by means of coaxial cable, system
balance iIs upset since one side of the ra-
diator is connected to the inner conduc-
tor and the other side is connected to the
braid shield. It's possible for current to
flow down over the outside of the coaxial
cable; such undesirable, “antenna-like’’
currents flowing on the outside of the
coax contribute to line radiation, and also
make determination of true s.w.r. diffi-
cult, No amount of antenna adjustment
can remedy this undesirable situation.

From this discussion, it's apparent that
the problem of quad feeding and match-
Ing IS a dual one: that of obtaining a prop-
er impedance match and of maintaining
feedline balance.

Some amateurs have reported good
success in feeding single-band loops with
72-ohm transmitting-type paraliel con-
ductor feedline; this results in a reason-
ably good impedance match and main-
tenance of feeder system balance.
Others have used parallel conductor feed
on specialized arrays including expand-
ed and lazy guads on several bands,
treating the transmission line as a reso-
nant one and effecting a match to the
transmitter through a wide range balanc-
ed-line antenna coupler. However, for the
usual quad installation, properly matched
and terminated coaxial cable constitutes
the preferred feeder.

There are a number of ways to feed the
quad, some simple and some very coms-
plicated. Probably the simplest, other
than direct connection of the coax to the
driven element, is by means of the balun.

The Balun Transformer

The balun, the name being derived
from the term ‘‘balanced-to-unbalanc-
ed,"’ is the classic device used to prevent
line radiation by detuning or decoupling
the line for so-called antenna currents in
order to reduce or eliminate their adverse
effects onantenna performance. The bal-
un may take the form of sections of coaxi:
al cable, metal sleeves, or specially de-
signed, broadband air or ferrite-core
coils. The balun may, by appropriate de-
sign, be also used as a transformer by de-
signing it so as to step-up or step-down
impedances as required at the same time
it is effecting balance condition transfor-
mation. For these reasons, the balun is a
special favorite in both Yagi and quad de-
signs.

Use of the simple linear balun allows
coax to be attached directly to a quad;
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Three-element, three-band cubical quad
is large, but sports a gain of about 10 dB
over the dipole (12.1 dB against an "‘iso-
tropic source"’); this is comparable to the
gain afforded by a four-element Yagi.
Note h.f. ring transformer in the photo,
used to match the different impedances
of the Skylane quad shown on each band
to a single feeder. (Photo courtesy Sky-

this kind of balun would be a good choice
for a single-band array whose impedance
was known to be in the 50- to 70-ohm

range.

quarter-wave metallic braid sleeve or
shield wire is placed over the transmis-
sion line, with no direct electrical connec-
tion being made to the driven element at
the feedpoint. The shield is jumpered to
the coax braid shield at a point one-quar-
ter-wave down the line, where the sleeve
ends. This balun won't affect mpedance

lane Products)

In one simpie arrangement, a

transformation, but it will ensure that the
feedline is properly decoupled from the
antenna.

Increasingly popular and convenient
to use are broadband ferrite-core baluns
of 1:1 ratio, that is, baluns that work effec-
tively over the entire h.f. spectrum but
which do not have the capability to trans-
form impedance. Using them you can
match a 75-ohm quad to a 75-ohm trans-
mission line using a balun, or do the same
with a 50-ohm system. But you can’t con-
veniently match, say, a 125-ohm to 50- or
75-o0hm cable. As a result of the balun’s
shortcomings in matching and balancing-
out oddball antenna impedances for use
with common coaxial cables, the gamma
match has come into increasing favor

The Gamma Match

The gamma match can be used with
RG-8/U and RG-11/U or similar cables to
effect a good feedline match to the quad,
and to place the driven loop at ground po-
tential. The device is a transformer de-
signed to match a low impedance unbal-
anced transmission line, such as coax, to
a relatively high impedance point along a
dipole or other driven element, such as a
loop. The gamma match, long a favorite
of Yagi builders, can be applied, to the
quad, although it will be constructed of
small-diameter wire rather than tubing, to
compensate for the quad’s different con-
struction and electrical characteristics.

The gamma match has an added plus:
it's what | call a "'variable-in, variable-
out’ device. That is, since it can be con-
tinuously adjusted over a wide range of
impedances, it can match any common
coaxial cable to practically any teedpoint
impedance. No matching stubs, Q-sec-
tions, baluns, or other devices are requir-
ed. The use of the gamma match is partic-
ularly recommended if especially wide el-
ement-to-element spacing is used, as ire-
quently results when feeding multibanad
arrays on the higher bands. In such
cases, feedpoint impedance rises con-
siderably above the nominal 60-75 ohm
range, and would be otherwise difficuit to
io common coaxial

properly match
cables.

The gamma match normally requires a
series capacitor for tuning out residual
reactance. The capacitor must be pro-
tected, so it is usually mounted in a small,
weatherproof box. Some amateurs have
used a variation of the standard gamma
match known as the coaxial gamma
match, made from lengths of coax. Using
coax eliminates the capacitor box, but
a capacity
measuring instrument and/or that the ca-
pacitance per unit length of the coax be-
ing used be known. The ARRL Antenna
Book contains a wealth of information on
the design, construction, and adjustment

may require that you have

of gamma matches.

(To Be Continued)

NO TRAPS, we———]
NO CAPACITORS.

A VERY IMPORTANT
ANNOUNCEMENT FROM THE

WORLD'S LARGEST SPECIALISTS IN THE DESIGNING, DEVELOPING
AND MANUFACTURING OF "NO COIL, NO TRAP" ANTENNA SYSTEMS.

NO COILS, NO STUBS

EXCLUSIVE 66 FOOT,75-10 METER DIPOLES

May be installed as inverted vee with
negligible effect on performance.
Fabricated from highstrength 40%
copperweld wire - over 500 pounds
breaking strength.

Stainless steel hardware.

Completely assembled and pre-tuned.
No cutting or measuring necessary.
i-year limited warranty.

Patented linear phase loading princi-
ple eliminates need for traps, loading
coils or stubs.

Mor-Gain
2200 C South 4th Streetl
PO Box 329 C
L eavenworth. Kansas 66048
(9131 682-3142
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ing is backed by our more than 15years (220 HU /9740720
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Professional grade design - Amateur 5 5) 4DSPIA  75/40/20
models are identical to those we 75-40 HD 75/40
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tion within stated specifications. o o 1 SRR 19 1
Re-tunable by the user to accomo- ;. ¢ Hj“‘l ;j E 50/ 15110
date site proximity effects. 30-10 HDINTIA  80/40/20/15/10
HD/A models have female coax con- 80-40 HD 80740715
nector. Other models have lugs at 30-40 HD/ A 80740/ 15
center insulator. 80-40 HDINT} 80/40/15
B0-40 HDINT)A  B0/2D/15
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NI/T series are models specifically op-
timized for novice band operators.

Please write or call for prices and FREE 5 page brochure or contact your favorite dealer.
Dealer inquiries invited.
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w::nridwide conditions for the C.W.
contest varied from good to fantastic, de-
pending on where you were. Scores aver-
aged higher than last year, and everyone
was adding to his state and country totals
while enjoying the operation. Worldwide
participation of 985 DX and 1269 W/VE
stations was determined from the 363
logs received. With at least 117 more op-
erators at the multi-op stations, there
were about 2400 participants.

There were 65 countries active, all 50
states, and all Canadian provinces ex-
cept NWT/YUK. VE1AK in PEl appears to
nave worked only EU stations. Choice
multipliers included DU, EA, EA8, EL,
FG7, GU, HC, HI, HP, |, J7, KL7, LU, OA,
OHO, OY, OZ, UAS, UC2, UD6, UF6, UL7,
UO, UP2, UQ2, UR2, VS5, VS6, XE, 4U1,
4X4, SV1. There were EAS9 and SM
phonies reported. This year's rare state/
province supplier heroes were Alaska
KL7GKY, KL7JEF; |Idaho N7SU; North
Dakota AKDS; New Mexico N5RR; Neva-
da W7XZ; Wyoming W7TO, N7NG; N.B.
VE1AXT; N.F. VO1HP: Alta VEBOU.

A new all-time world high scoring rec-
ord of 439,200 points was made by K1ZM
operating NP4A. He was followed by last
year's high scorer KV4FZ at 344,960
points operating under medication with
his arm in a cast, and still way above his
previous record. Other six figure scores
were GD4BEG 180,117; WBLRL 164,912;
N2NT 164,256, G35ZA 131,208,
OKSTLG/P 113,670; N5JJ 113,550; W2IB
107,920; G3ZYY/A 106,440, GM3IGW
106,132; K5GO 104,874. Top ten scores
in the W/VE Single Operator, DX Single
Operator, and Worldwide Multi-Operator
categories are shown in the score boxes.

Top QSO leaders were NZ2NT 544;
WB8LRL 537; NP4A 533; K5GO 529; N5JJ
505; K&RC 500; KORF 464; WOLT 460;
W2iB 458: GD4BEG 456; KB4l 453, Out-
side W/VE, some of the higher QSO fig-
uresare NP4A 533; GD4BEG 456; KVAFZ
450, UK2RDX 341; GM3IGW 338;
OK3CXF 315; OK2KZR 314; G35ZA 312;
UK2PCR 306; G3RPB 297: OL3AXS 286.

*3075 Florida Ave., Melbourne, FL. 32901

BY DONALD McCLENON™*, N4IN

Top world scorer K1ZM operating NP4A
had the highest multiplier and furnished
one to 446 W/VE's.

Top QSO leaders outside NA/EU were
KHECC 168; UFBVAZ 163; JABLCJ 131;
KP4KK/DUZ2 90; JATYCQ 86; JATYEF 84
JA1BK 79; W1BIH/PJ2 74; JH1LKH 73:
VS5RP 63.

NP4A tied the 1979 K1PBW multiplier
record of 90. He was followed by WBLRL
88;: N2NT 87; NAWW 83; KV4FZ 80: AA1K
78; KBGO 77; W2IB and KB4l 76: N5JJ
75. Other DX station multiplier leaders
were G3SZA 66; GD4BEG 63; G3ZYY
60; G3RPB, OKS5TLG/IP 54, GM3IGW,
OK3CXF, and UR2RDX 52: OK2KZR and
OL3AXS/P 49.

Countries worked I|eaders were
UKZ2RDX 38; NP4A, G35ZA, and OK3CXF
37.GD4BEG and OK5TLG/P 36; UK2PCR
35; N2NT and OL3AXS/P 34; G3RPB,
OKZ2KZR, and WBLRL 33; DLOKF 32.

High W/VE stations in 10-point con-
tacts were N2NT and W8LRL 100; K6SE
82; KEMM/7 68; K1KI and W7RM 65:
W2IB and N5JJ 63; NAWW 57: WT7IXZ
and WA7YOFH 53; VOTHP 52. High DX
stations in making 10-point WIVE con-
tacts were NP4A 446; KV4AFZ 413
K3OXIVP9 153; KHBCC 146; G3ZYY/A

Results Of The 22nd
Annual CQ 160 Meter
C.W. DX Contest

120; K3SXA/MM 119; GD4BEG 117,
G3SZA 112; G3RPB 83, HP1XAT 81;

GM3IGW 78.
The following numbers of separate sta-

tions were reported active from countries
having more than 10 entrants: G 197; JA
154; OK 142; DL 102; UA(1-6) 68; UB 38;
YU 30; SP 25; UP 20; GM 19; OH 15; OZ
14, PA13; HB 12; KH6 11. Since the great
Loran QRM decrease, the number of JAto
WIVE QSOs has increased dramatically.

Many participants missed out on some
good contacts because they did not un-
derstand the frequency restrictions ap-
plying to a number of DX countries. All
USSR countries transmit above 1850
KHz, usually below 1855. OY and OZ sta-
tions transmit from 1830 to 1850. They all
isten over the whole band, so don’t re-
strict where you listen, or be so specific
as to your listening frequencies; you ex-
clude those you would like to work. We
got complaints from both DX and W/VE
on this.

There were widespread complaints
about very strong Caribbean signals
blocking the DX window. The guilty sta-
tions even complain about each other do-
ing it! These stations do not need the
QRM protection of the window, and de-
feat its purpose by operating there. We
may have to treat them the same as
WIVEs with regard to disqualification for
unsportsmanlike action if the situation
does not improve.

No one was disqualified this time, but a
number of big scores were reduced by
the 4 for 1 penalty exacted when dupes
were not so marked in the log. Some
“unique’’ call investigation caused addi-
tional score shrinkage. Incomplete or er-
roneous QS0s should not be counted for
credit. You make out much better if you
delete them yourself rather than have the
scorers do it for you.

There has never been any kind of club
award in this contest, but the summary
sheets carry a blank to show club affilia-
tion. As a matter of interest, we totalled all
36 clubs who used this blank, with the re-
sults shown in the club listing. PVRC was
way out in front, with Yankee Clipper Con-
test Club second, and Kansas City DX
Club third. These were the only ones run-
ning to six figures.
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Number groups alter calls denole score, Tenas MNorth Dakota
TOP 10 W/VE SINGLE OP o {?xgct?' 10-point DS[iE.dmLF:HHipl:llier. KSRC 95,192 500 a8 73 19 AK@S 14976 152 1 48 3
dn Counines worke uiti-op K520 Oor
WBLRL 164,912 K5RC(K5ZDOp.) 95,192 scores follow single-op listings ﬁnﬂaﬁ ag,dg? 339 ‘11 62 p‘rtt South Dakola
. 45,704 374 5 58 7 WB@RXF 6B08 92 037 2
NZ2NT 164,256 KG6SE 92,862 WEOF 15878 154 2 48 4
W2iIB 107,920 KORF(WQUAOp.) 85,760 K5IS 14600 134 3 50 5 New Brunswick
K5GO 104 874 AA1K 81 432 SIHGLE DPEHHTDHS W5SFIX 11,180 118 J 43 5 VE1AXT 18920 B3 33 44 18
~ ' WSS00 5740 70 335 5
NAWW 96,778 W3GG 75,480 Connecticut Mewloundiand
AA1K B1.432 322 50 78 25 California VO1HP 33.354 119 52 51 2%
K1K 72416 236 65 73 24 KBSE 92 862 409 82 63 13
WIWEF 78,820 206 14 55 15 KIVA/E 57,828 310 41 61 12 Ontario
WIWY 28,184 155 29 52 15 KEXT 34,768 24B 20 53 8 VE3BMV 45260 225 35 62 19
WBEAMO 16650 153 B8 45 & VE3ABG 44 400 314 14 60 12
Maing WABPGB 15566 145 O 43 &
K1NBN 10 742 107 B 41 7 KEMOD 15000 127 12 43 B Manitoba
ADGD 13356 135 6 42 & VE4RR( 33770 295 3 55 &
Massachusetts KBTS 8316 110 4 33 5 {(VE4WV Dpr )
K1MEM 27864 122 34 54 20 WEBIP 5022 81 327 5
WEI1HIH i5824 172 3 43 5 AABDX abl) 24 1 10 3 Saskatchewan
W1BH B.ODE 51 23 28 15 AAGEE 448 28 0 B 2 VESXU 27876 253 4 52 &
VESRA 15308 170 2 43 4
New Hampshire Arizona
N1EE 68,380 342 46 BS 20 WETFDO 44118 295 23 57 B Alberta
VEBOU 31860 263 B 54 8
Vermont Idaho
K1IK 25164 205 7 54 8 KATBTO 25400 246 2 S0 4 British Columbia
N7SU 13.248 128 4 46 6 VE7BDC 528 24 0 11 2
MNew Jersey
N2IN 1344 38 1 16 2 Montana Aland Is.
WV2ZOW 1008 28 2 14 2 g PP/T 35420 282 10 55 7 DM@ XX 44781 269 333 N
WEBYB/7 28420 225 5 58 7
New York Asiatic Russia
KB4l used this neat | nd help fr N2NT 164,256 544 100 87 34 Nevada UAGME 3.765 52 0 15 15
t layout and help ”’_“ W2IB 107.920 458 B3 76 25 WXz 27.242 213 11 53 8 E79%AD 530 23 0 5 5
N4PN and N4RJ to make the top Georgia KSNA/Z 56680 244 48 65 24
score NZKA 10,218 115 4 39 6 Oregon Austria
: W20W 3204 53 227 4 K7MM/7 68090 347 68 55 9 QESKE 35154 219 9 31 28
W7ULC 32816 237 14 56 7
Maryland Bermuda
W3GH 75480 463 23 68 16 Utah KI0X/VP9 S55B00 157 153 36 5
W3YDZ 58,616 307 31 68 20 NTDF 42408 316 14 57 7
WB3AVN 40,136 238 27 58 16 Brunei
K3AD 25.172 163 10 62 12 Washington VS5RP 3015 63 4 9 7
W3FA 20176 146 12 52 10 W7AM i5.274 357 65 61 13
W3GN 15.792 160 7 42 7 (WATGCI Opr.) Crechoslovakia
KIHPG 673 79 337 5 N7AM 96,710 271 b6 53 9 OK3CXF 79.820 315 40 52 37
W3ICM 690 19 1 15 2 WATOFH 45656 227 53 52 7 (H3AXS/P ©6.297 2B6 26 49 M
WTBYK 16,192 136 12 44 7 OKIMAL 48.626 266 15 41 M
Pennsylvania W7KJI 8428 B2 4 43 & OLGAWY 21816 201 2 27 26
W3BGN 59.520 289 44 B4 23 K70U 630 29 0 15 2 OK2BWM 21359 171 4 31 29
W3AJS 31806 251 7 57 7 W7DRA BOO 25 0 12 2 OK1KPU 18,512 181 1 26 26
W3AP 25920 196 11 54 11 K710X 288 12 1 9 3 OL8CKB 18.150 154 3 30 28
W3CNS 25016 176 15 53 11 DK10PM 15606 149 2 27 26
W3UHP B496 114 1 36 3 Wyoming OK1KFQ 14050 144 2 25 24
LA4LN/W3 26 12 0 9 1 W7T0 4200 70 0 30 2 (OL4BBP Opr )
OK1DCF 13,750 146 3 25 23
Alabama Michigan OK1D0T 13662 159 0 23 23
N4KG 34,840 200 17 65 16 KCBF 38,418 329 2 57 4 OK2HI 12,974 127 4 26 24
WBVSK 21,218 135 13 57 12 OK1DJK 12,360 126 1 24 24
Florida KBCV 3024 52 127 3 OL8CII 12,052 142 0 23 23
NAWW 96,778 355 57 B3 30 WaWVU 1iéd 41 021 2 OK2BEJ 11,752 121 3 26 24
N4IN 63.000 318 33 70 20 KGEJ /88 21 D 19 1 DK2Bau 11,350 106 7 25 21
W400 12,900 94 14 43 11 OK3CQR 9,709 140 0 19 19
W4BY 7.200 76 6 36 8 Dhio 0LI9CJB 9.160 130 0 20 20
W4PZY 7.140 62 10 35 1 KJBI 23,256 212 4 51 B OL1AZM/P 9040 121 0 20 20
WAMLA 5700 79 4 30 & K8IP 19,186 149 B8 53 9 0K3zZBU 799 108 0 21 2
WBATON 1024 28 1 16 3 KBAC 19074 179 2 51 4 OLSAZY B.322 123 0 19 19
KBUS 17,630 207 2 41 4 DK 101 6440 38 21 23 13
Georgia AABS 15,980 158 3 47 5 OK2BMU 6,174 98 0 18 18
_ | . K4BA 30,528 264 6 53 7 NBBJO 14,448 160 2 43 3 OL1BBA 6,137 107 0 17 17
W4YOK showing his Wilson tower re- N4UZ 10960 129 2 40 4 | WBIM 9.576 125 2 36 4 0K20X 5795 82 0 19 19
NATN 6,600 110 0 30 2 DK3FON 5624 85 0 19 19
mote controlled shunt fed tuner. Kentucky WDBALG 4736 66 2 32 4 OL1AYV 5312 100 0 16 16
WB4ASW 38,772 347 3 54 § KBMH 2640 55 0 24 2 DK1MIW 4844 101 0 14 14
WAYOK 26,620 226 4 55 B NBAXA 8B 2 0 2 1 821255 q;gg gg g rg 15
. : 1 4, 16 16
ngﬁyﬂ?{;!dhscﬂ:ﬁ;gﬂﬁ:g E”lﬁgggeTtEE W4TMR Haugmfnifqmzml 15 67 15 WBLAL :‘g:ié:‘rz!m!g? 100 B8 33 OKZBNW/P 3,598 ?E{DHEHLTEFH
; b | -+ : . -
Py p ! y P K4J0 9,200 107 2 40 4 KBoaoL 32,604 234 13 57 13 DK1AXK 3328 56 0 16 16
USA scorer WBLRL just got by N2NT to 0K2PDT 3042 69 0 13 13
: . South Caralina Ilinols DK3TEG 2422 52 0 14 14
win the West Gulf ARC PFHQUETUIJ EUro AR 49010 313 16 65 14 WAPNE 17170 255 10 63 11 0KIHZ 2’366 43 0 13 13
pean scorer GD4BEG wins his second K9BG 26,790 219 4 57 6 OL2BBT 2,156 47 0 14 14
ARC P o Tennessee WAD AVL 18528 185 2 48 4 DK1MZ0 1540 40 O 11 11
West Gulf ARC Plague after waiting out NF4F 7622 103 0 37 2 OK2ABU 1230 42 0 10 10
his three-year eligibility KaFW 3024 56 021 2 — E:alﬁlffniﬁﬂ P OK1KSH 540 4{:[} v?m% 9
: 4 . s K (LK pr.)
The single and multi-op winner in each e WORE 13.338 155 4 39 6 sl A IR Sl R
L i
state, province, and country for this 22nd NAUU 49.530 325 14 65 13 Wisconsin OKZBCI 770 11 510 8
: TFi W4DHZ 41664 280 14 B2 13 WOAIH/9 61,380 425 10 66 11 OLZAY0D }/2 N 0 B 8
0 hsad st phokon St you ard yonit || e ~fammeaa y [ SRS C e v ad | meR T T g4
r 1 o ! I ETUEH 11 I | & 4
€ "EE FOre Pholos Of you ana you NACM. B.732 110 2 37 4 K9YCV 235 47 025 2
setup to liven up the results, and please NAMM B320 76 7 40 9 KSGDF 624 26 0 12 2 Denmark
send in your log, no matter how small; we | &% R e Swacads AL B
: 4 - K 760 464 44 67 14 42770 241 7 35 3
ike them all to indicate your interest. Get Arkansas (WG UA Opr ) 0Z1W 41184 257 4 32 30
; KaG0 104 874 529 38 77 22 NG ZA 1.760 40 0 22 2 0280 1.509 26 1 13 13
those antennas and radials installed be- W5KL 19,136 204 1 46 3 0Z1AIP 1,180 26 0 10 10
fore it freezes, so you are all set for the o S e e il S
next CQ C.W. 160 Meter Contest the last :;;gguhn H-;gg it 2 KOGVB 8340 66 131 3 0Z1FAD 37 10 0 8 B
N5 1.0 2 1 |
full weekend of January 1982 (Jan. 29, Kansas Dominica
= - 5 3 § i - - c 2 et g 1 £
30, 31). Send s.a.s.e. to CQ Magazine for | = gy TR AR e G L o e et BB SR
log and summary sheets. Get twice as AESH 11524 130 143 3
: W5LWD i 11 0 8 1 Minnesota GISZA 131,208 312 112 66 37
many if you also plan to enter the CQ o :;H%FEWS 33 E}E 3;-; 35 5 Eﬁw’i 15-5_412 ;gu_t 135 fg gg
K i T 1 4 54 £ 3 Ly <.t I I r 1 U
S.5.B. 160 Meter Contest the last full NSAR 19686 153 10 51 6 | WBGBOA 6864 100 1 33 3 GIVAW 58.545 253 36 45 31
weekend of February (Feb. 26, 27, 28). BaxXTT 30,381 156 16 39 3
G ok 160 _ _Okiahoma ‘ Mizsouri GBVF 9492 109 o0 21
ood luck on : ’:gﬂ}ﬁ ﬁ.ﬁ ;;g ; Eﬁ 6 HHE: -;TE?E' 321 12 65 12 =
. . 54 7 P RWL 0688 266 2 56 4 USEiE
73,Don,N4IN | &< 29920 260 355 5 | WOHMA 11508 129 2 42 4 UASAFO 13662 129 0 23 23
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UAJAGX

11,984 115

Y

22

Lithuania

(0 Wales iMinois Check logs are qutl!luw acknowledged
UASDLN 7080 BO O 20 20 |UPZBAW 46,375 265 6 35 31 | GWINYY 21,843 161 2 27 27 | KBOOF 290256 264 3 53 5 | from the [ollowing: WHIMZI, OH1XX,
UAAGM 6,460 73 0 20 20 |RP2BET 18,504 162 0 24 24 | GW3GWX 7.953 78 0 18 19 | WDAGGY 286 13 0 11 2 | OKIKUJ, OKiIXJ, OK3ICGI, SPBIMA,
UA3AAH 6,200 68 0 20 20 |UP2BHF 14080 145 0 20 20 UAZEAL, UOS008, UT5BN
UA1ZB0 3564 66 0 12 12 |UP2BAS 3630 52 0 15 15 Yugoslavia Wiscansin
UAACK 3200 46 0 16 16 |EZ2BAD 66 B8 0 3 3|YUZBOR 42,058 246 B 34 31 | NOAW P8.614 223 7 57 B
UAJXCH 2682 68 0 § 9 YUATO 1,750 38 0 10 10
UALHFG 1803 40 0 11 1 Maritime Mobile Region 2 YUTSF 1384 37 0 8 8 Missouri
EZBYAB 1R80 47 0 10 10 |KISXA/MM 48995 122 119 39 5| YU70R0 65 20 0O 7 7T |wsauxi 37164 314 3 57 B
YUAVWE 7 10 0 2 2 X Multi-Op
Faroe Is. Moldavia nlaria
0¥ 7ML 5005 67 0 15 15 |U0SAP 19.516 139 1 28 28 VEINNN 47244 357 6 62 & Station Crews
WIXX: WIXX. WIJKS. WIMX: K1MK,
Finland Netherlands MULTI-OPERATORS Asiatic Russia AGA4D, AESY N1DM: N1DM, WB1FDY
OH2Z5X 13,020 127 0 21 21 |PAGLOU 25200 167 4 30 28 UKSSAY BO20 82 0 20 20 | x3yTL- WA3YON WBIBVE. WBIFKD,
OHIJR 8256 70 0 24 24 |PAOMS/A 12940 133 0 20 20 Connecticut WB3IFVT N4BP: N4BP KJGNP KB4I:
PAOMAN 5920 74 0 16 16 ywyxx 64.740 362 34 65 18 KB4, N4PN. N4RJ. N4ARD: NAARD.
. EF;;E:- e e PAQDIN 2262 3 0 1313 Ezwﬂ? T KY4L NAJU: K4JU. NSAVF, WASBSM
avd 18, Massachusens OKSTLG/P 113, 4 1 WEB3IFAB, WB4JTR, WD4FVU KMSH:
F3AT 2665 #1 0 13 13 Netheriands Antilles WIMX 56 164 282 45 61 19 | ON1KSO 85,736 286 55 56 36 | WMSH. ACSB, ACSP. WSOKT. W7FG
WIBIH/PJ2 23868 74 B7 M4 9 OK2KIR 70,952 314 26 49 33 | N5JJ: N5JJ. NSCDO. KSWA, KNSH
Georga Rhode Istand OKIKPA 45879 245 22 41 30 | WBSWHR. WSAC: NSCIY. WBSPYI
UFEVAZ 23660 163 6 28 25 Panama Iniom 21970 195 15 47 11 | OK10AL J1.694 204 11 37 32 | wBSWOH, WOSBIK. WODSEGK NGRZ:
HP1XAT 24070 8 8 23 5 OK1KZD 21.315 176 2 29 2B | NGRZ. WBESHD NTRK: N7RK, K70X
Garmany, Fed. Rep _ Pennsytvania OK3IKAF 19899 147 9 33 27 | WTIXZ: WTIXZ. KBTEJ. WTXR: W7XR
DKBAS 39,354 162 35 42 77 Philippines KI¥TL 7G55 109 2 34 4 | OK10PT 14.542 170 D 22 22 | WTTJ. K7SS, AHEZ AKTF: AKTF. KTFR
DJBFR 18080 130 B8 30 25 |KP4KK/DU2? 4620 90 3 10 9 DK1KYS 6120 81 0 20 20 | MBEA: NBEA KBGM KBAOM: XBAOM.
DL7THU 15264 144 0 24 24 Figrida OK10XP 4944 90 0 10 Y0 | KABALG. ADSP: ADSBP. WBFN
DLBCM 0680 97 1 2¢ 24 Poland N4BP 33,972 262 9 57 10| OXIKUA 4725 90 0 15 15 | wWBBWMB. WBSDL: WESDL. WOBALG
0J3XD 10,560 108 0 22 22 |SPIDH 48421 234 10 41 3 ONIKTY 3584 64 0 16 16 | WBSZGY, WIVNE, WESRAR, WBUSM
DF3TJ 7038 93 0 17 17 |SPSAD 2198 1" 0 2% 26 Georgia DEIKTW 3015 63 0 15 15 | wBNSA. NBADL KXBSOF: XBSOF
DKSXF 3783 66 0 13 13 |SPIADM  16.770 122 10 26 22| ygpy B5.880 453 28 76 21 WDSDZV. WD9BEY: WDSGGY WDIBHK
DK 1FF 2064 40 0 16 16 | SPIACH 71685 126 0 12 19 NOAW: NOAW  NOBED WAGQTZE
DJZYE 711" {7 0 9 8§ EPEHE 346 50 0 14 4 Tennessee England WODSGUR WBEUXI: WBgUX! AB@X
DL7YS 679 23 0 7 T |SPTAW El:lg 50 0 14 tf NAARD 37968 327 3 5 5| GIAPB 94 B24 297 B3 54 33 | AEGK  VEINNN: VEZKZI, VEIMFT
DF2RG 462 16 0 & 6 |SPILVX 2676 47 0 12 12| waiu 6280 100 1 30 3 UKSSAY: (UASSCW  LUAB-167-516
SPIEPY 2652 42 01313 Estonia UAS-167-577. OKSTLE/P- OKIDFW
Hawaii SPICMX 2365 46 011 H Oklahoma UKZROX 96.564 341 34 52 3B | OK1DIV, OK1FCW, OKIMMW, OK28TW
KHBLL 71,668 168 146 46 7 |5SP3BYL 1210 32 0 10 104 emsy 42600 323 8 60 9 OK3COW, DLG6BCD. E Federova, B
KHES 12 6 0 1 1 |SPEFHY 208 11 0 4 4 Evropean Russia Menckza OKIKS0: OK1AEZ. DK1JOW
SPOEEE W ¢ 02z Texas UKIAAC 14700 152 0 21 21 | OK1JKT. OKIWT ON2KZR: OKZPEW
ireland N5LJ 113,550 505 63 75 21 OLEBAB, OK2-25093. OKIKPA:
ETe 45486 206 M I8 X7 W3AL 13416 148 2 43 4 OKIAFC, OKTMHI OK10AZ: OK1DFP
Pueris Rice Gormany, Fed. Rep. 0K 1-21950. OKIKZD: OK1DHYS, others
isle of Man i NPaA 439,200 533 446 90 37 Calitornia DLOKF 37,148 179 16 41 32 | OK3XAP: OK3ITPV, pthers OKTOPT: 3
GD4BEG 180.117 458 117 63 36 (K1ZM Opr ) | NGRZ 39624 257 31 52 B | DLWOFR) 22650 157 9 30 25| Oprs. OKIKYS: OKTDEY. ORIFRF
OK10XP: Not shown OKIKUA: 3 Oprs
tsranl Scottand Arizona Hawaii OK3KTY: OK3ZGA. others. OKIKTW:
4%4MJ 4532 S8 0 16 16 |GMI0XC 3.270 46 0 15 15| N7RK 77846 245 T 51 6| KHGDX G52 21 11 7 3| OK1AAE, oihers G3RPE: GIRPB
G3RALU, GAIOM, UK2RDX: URZACN
Japan 5 mlﬂ: Japan URZBR). URZ-083-159, UR2-083-161
JABLC) 19961 131 44 29 18 |OV1TK 45 3 0 3 3wz 52,920 278 53 54 10| JAZYEF 3936 B4 17 12 8 | URZ-D83-162 UKIAAC: UAIAMW, UL7-
JATBK Q261 79 32 21 10 JATYCO 2421 B6 11 9 5| 031-15/UA3. DLOKF: DFELM, DJ4FZ
JH1LKH JB88 73 20 12 B Span Washington JAZYKA 310 16 3 S5 4 | DKBLE. DLEFJ: DCALZ. DFSLA, DFTLF
JAIYKC 2010 49 11 10 T |EA20P 15.522 116 4 26 24| W7XR 56,508 286 67 51 9 DE3LL. DJZEA, DE4VP, DKBLN. DLIUR,
[JEIMAS Dpr ) AKTF 5264 B2 328 5 Lithuania DLALV., XHBDX: KHGOX, KHGKY
JATDDH 1914 43 8 11 B Ukraing LK2PCR 72.312 306 18 46 35 | JAZYEF: JEZATH, JH2TBS. JRZUWZ
JAZJF 1,248 48 6 8 b6 |UBSZAL 32,184 176 10 36 30 Michigan UK2BCC 35206 220 6 32 29 | JATYCO: JMIAFU, JHOCIO JA2YKA.
JABBIF 1168 39 7 8 6 |UBSAAL 11,000 103 0 22 22| NBEA 53,676 338 22 63 12 JA2GMC, JASUDP UKZPCR: UPZBBT
JAAUIT 22 11 0 1 1 |uBsls&L 7920 84 D 20 20| KxBAOM 49140 326 13 65 13 Scotland UPZBCR. UPZBCT, UP2BDF. UPZBFL
JKTLUY 0 5 0 1 1 JUBSIF 5424 72 0 16 16 GM3IGW 106,132 338 78 57 30 | UP2-038-728. UK2BCC: UP2BDW
Ohie UP2BHK,  UP2-D3B-346. GM3IBW:
Kazakh Virgin Islands ADBP 58.BB0 428 16 70 17 Ukraine GIIGW. G3BBD. GAMH UKSIAZ: |
UL7PBY 4465 47 0 19 19 |KV4R2 344 960 450 413 B0 28] WBSDL 36.740 314 5 55 7| UKSIAZ 11,109 110 0 21 21 | Marenets. A. Mityukow, A, Polyakow
EL2FY, but couldn't get into EU thi
Soapbox DX SR got . but couldn't get into EU this

Nine people worked 9 days in the snow
erecting 3-el west yagi, 2-el east yagi, and
inverted V antennas over a 130 meter
deep canyon. They all seemed to work
fine—OK5TLG/P. My nearest locals are
KP4KK/DUZ and 9V1TK at 600 miles, and
VS6DO at 1000 miles! Hope to be here
for next year's contest—VS5RP. Nice to
hear so many countries on the band. My
most successful 160 test so far—G3XTT.
Biggest thrill by far was working two JA's
at sunrise the first morning. Also exciting
to make WAC by 1000Z the first night—
NP4A. After years of reliable operation,
had to mend the rig five times during the
contest—G3VARW. Thrilled to get across
the pond for the first time. Will definitely
be back next year—HP1XAT.

Almost fell out of chair when worked
W7RM for first Estonia to west coast
USA—UKZ2RDX. Excited to work K3VA,
but he was portable 6 HI'—JABLCY. First
time in the contest. It sure is a big handi-
cap not to be allowed to use the DX win-
dow. CU agn next year—OZ1LO. Right
hand in a cast and a bit groggy from medi-
cation. Was only on a few hours first
night, but then decided to give it a shot
anyhow—KV4FZ. Worked all US | heard,

NFP4A(K1ZM Op.) 439,200 OK3CXF 79,820

KVAFZ 344 960 KHBCC 71,668
GD4BEG 180,117 OZ7YY 70,932
G35ZA 131,208 OL3AXS/P 66,297
G3ZYYIA 106,440 G3XWZ/A 53175

High lllinois scorer WOPNE has been in
every running of this contest from its
beginning.

time, Anticipate being on again next
year—KP4KK/DU2.

With so many G stations active, other
EU stations work a few G's and then start
looking for multipliers. The OK's are inthe
same boat only worse! —G3SZA. Hastily
erected inverted vee for the contest. Will
try harder next year—KH6B. FB contest!
Thanks to all competitors and contest
committee—UKZ2PCR. Good contest;
very interesting—JAG6BIF. Back to our
super castle for first time since 1974—
GM3IGW. Unusual to have two good
nights to USA—E/9J. Very thanks for nice
contest—UOSAP, UB5ZAL.

Soapbox W/VE

Good contest, good operators, and lots
of activity—WS9PNE. Hair stood up on my
head while making first Estonia to west
coast QSO—W/7RM. Friday night score:
cows 1, Beverage 0O, but lots of fun—
KM5H. Have waited 20 years for a band
opening like Saturday's, and was ready

for t—WB3AVN. Coincidence dept:
worked these combinations in pairs
KORW/KORWL, KM5R/KSMR, N4AR/

N4ARO, NAWWI/K3WW. Ya gotta watch
those dupe sheeis! —K@PP/7. Fantastic
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Listen to
your planet

on a short-
wave receiver!

Communications Electronics, the world's
largest distributor of radio scanners, is pleased
to introduce Panasonic Command Series
shortwave receivers. Panasonic lets you
listen to what the world has to say. Unlike a
scanner, a Command Series radio lets you
listen to shortwave broadcasts from coun-
tries around the world, as well as the U.S.A.
It's the space age shortwave performance
you've been waiting for...at a down to earth
price you can afford.

All Panasonic shortwave receivers sold by
Communications Electronics bring the
real live excitement of international radio to
your home or office. With your Command
Series receiver, you can monitor exciting
radio transmissions such as the BBC, Radio
Moscow, Ham Radio and our own Armed
Forces Radio Network. Thousands of broad-
casts in hundreds of different languages are
beamed into North America every day. You
can actually hear the news before it's news.
If you do not own a shortwave receiver for
yourself, now's the time to buy your new
receiver from CE. Choose the receiver that’s
right for you, then call our toll-free number to
place your order with your credit card

We give you excellent service because CE
distributes more scanners and shortwave
receivers worldwide than anyone eise. Our
warehouse facilities are equipped to process
thousands of orders every week. We also
export receivers to over 300 countries and
military installations. Almost all items are in
stock for quick shipment, so if you're a
person who needs to know what's really
happening around you, order today from CE.

Panasonic%RF-6300

Allow 30-120 days lor delivery after receipt of
order due to the high demand for this product.
List price $749.95/CE price $499.00
Bands: LW 150-410 KHz, MW 520-16810 KHz,
SWi-5 1.68-30 MHz, FM 87.5-108 MHz
The new Panasonic RF-6300 Command Series
PLL synthesized 8-band portable communica-
tions receiver, lets you hear the world. The
RF-6300 has features such as microcomputer
pre-set tuning and PLL quartz synthesized
digital tuner. Microcomputer stores up to 12
different frequencies for push-button recalil.
FM/MW/LW/SW1-5 reception. Manual tuning
knob. Wide/Narrow bandwidth selector. Double
superheterodyne system. Fast/Slow manual
tuning. Built-in quartz digital alarm clock. 5 inch
dynamic PM speaker. 3 antennas. Multi-voltage.
Detachable AC cord. Operates on 6"“D" batteries
(not included). Made in Japan.

Panasonic
RF-6300

Panasonic® RF-490

List price $549.95/CE price $389.00
Bands: MW 525-1610 KHz, SW1-8 1.6-30 MHz
FM BB-108 MHz
The Panasonic RF-4900 shortwave receiver fea-
tures a 5-digit fluorescent display for all B SW
bands, as well as for AM/FM. AC or battery operation
Full coverage from 1.6 to 30 MHz on SW. Covers
o>aB8 and CW. Premix Double Superheterodyne
Fast/slow 2 speed tuning. AFC Switch on FM,
narrow/wide selectivity switch for AM and SW
Antenna trimmer. Calibration control. FET RF circuit
Mode switch for AM-CW/SSB. BFO Pitch control
ANL switch for AM. RF gain control. Tuning-Battery
meter with meter function switch. Separate bass
and trebile tone control. Dial light switch. Digital
display on/off switch. Separate power switch. Hack
type handie. Made in Japan.

Panasonic® RF-3100

Allow 30-120 days for delivery after receip! ol

order due to the high demand for this product

List price $369.95/CE price $269.00

Bands: MW 525-1610 KHz, SW1-29 1.6-30 MHz
FM 88-108 MHz

The Panasonic RF3100 portable 31-Band port-
able radio has PLL Quartz-Synthesizer tuning
that “locks” onto SW stations. Operates on AC
or battery. SW frequencies from 1.6 to 30 MHz.
are in 29 bands. All-band 5-digit frequency
readout. Horizontal design with front mounted
controls for shoulder strap operation. Double
superheterodyne tor clean SW reception. BFO
pitch and RF gain controls. Separate bass and
treble controls. Wide/Narrow bandwidth selec-
tor. Meter for tuning and battery strength. LED
operation indicator. Meter light switch, 3'2" PM
dynamic speaker. Comes with detachable
shoulder belt. Battery power (8 "D" batteries
not included). Made in Japan.

Panasonic® RF-2900

List price $349.95/CE price $249.00
Bands: MW 525-1610 KHz, SW1-3 3.2-30 MHz.
FM 88-108 MHz
The Panasonic RF-2900 is a portable five-band
shortwave radio with digital five digit fluorescent
frequency display. Full coverage from 3.2 to 30
MHz. on SW. Covers SSB and CW. Double
superheterodyne receiver. Fast/slow two speed
tuning. AFC switch on FM, narrow/wide selec-
tivity switch for AM and SW. FET RF circuit. BFO
switch and pitch control. RF gain control. Tuning
battery meter. Separate bass/treble lone con-
trol. SW calibration control. Dial light switch,
Digital display on/off switch, Separate power
switch. Detachable dial hood included. Rack
type handle. Includes whip antenna and ferrite
core antenna, speaker, earphone, recording
output jacks, AC line and detachable adjust-
able shoulder belt. Made in Japan.

Command Series
RF-2900

CIRCLE 28 ON READER SERVICE CARD

Panasonic

Panasonic
RF-3100

TEST ANY RECEIVER
Test any receiver purchased from Communi-
cations Electronics for 31 days belfore you
decide to keep it. if for any reason you are not
completely satisfied, return it in original condition
with all parts in 31 days, fora prompt refund(less
shipping and handling charges).

NATIONAL WARRANTY SERVICE

All Panasonic receivers listed in this ad are
backed by a two-year limited warranty on parts
and labor. In addition, this warranty is backed by
a broad network of Panasonic service centers.
For two years after original purchase, Pana-
sonic will repair or replace your receiver i
purchased and retained in the U.S.A. Customaer
must take it to an authorized service center.
Warranty does not cover damage from abuse,
misuse, orcommercial use. Proof of purchase is
needed for in-warranty service,

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
receiver send or phone your order directly to our
Consumer Products Division. Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax. Written pur-
chase orders are accepted from approved gov-
ernment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verification
Prices, terms and specifications are subject lo
change without notice. Out of stock items will be
placed on backorder automatically unless CE Is
instructed differently. International orders are invited
with a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are
F.0.B. Ann Arbor, Michigan. No COD's please. Non-
certified and foreign checks require bank clearance.
Mail orders to: Communications Electronics,
Box 1002, Ann Arbor, Michigan 48106 UU.S.A. Add
$12.00 per receiver for U.P.S. ground shipping and
handling. It you have a Master Card or Visa, you
may call anytime and place a credit card order.
Order toll free in the U.S.A Dial 800-521-4414
Outside the U.S. or in Michigan, dial 313-994-4444
Dealer inquiries invited. Order your Panasonic
Command Series receiver today at no obligation.
CE logos are trademarks of Communications Electronics”

t Panasonic is a registerad trademark ol Panasonic Company,
a Division of Matsushita Electric Corporation of Amenca

Copyright "1981 Communications Electronics™

i

Tt

Ml COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

B54 Phoenix 00 Box 1002 O Ann Arbor, Michigan 43108 U.S A
Call TOLL-FREE [BDD) 521-4414 or oulside U5 A [313) 9044444

We’'re first
with the best.




Club Name
FPotomac Valley Radio Club

Yankee Clipper Contest Club
Kansas City DX Club

Tallinn Radia Club

Ontario Contest Club

Radio Club Chomutov
Southeastern DX Club

Long Islana DX Assoc.
Kaunas Polytechnic Institute Radio Club
Central Arizona DX Assoc.
Radio Club Bystrice n. Pern
Mad River Radio Club

Fort Wayne Radio Club

Club PZK ISKRA

Radioklub Tesla

Radio Club Rade Koncar
Northern Ohio ARS

SP DX Club

Radioklub Praha

Radioklub Iskra

Il wind Contesters

Radioklub Kozolupy
Radioklub Liberec

Moscow Radioclub

Western Washington DX Club
Murgas ARC

Radioklub Stochov

Radioklub Ustin

Radiokiub Sedleany

CIT Radio Club

Radiokiub Tatry

Klub PZK Poznaniu

Radiokiub Lanskroun

Sendal Radio Tech College ARC
Radiokiub Rychnov

Nagoya University Radio Club

Club Scores

Highest scoring member is boldface when there are more than one.

Members Total Scare
WBLRL, K3A0, W3FA, W3GN,
AAAM, K4OD, N4MM, N4aUU 313,830
NZNT, K1IK, N1EE 257,800
WABTKJ, KDRWL, WBOUXI 109.148
UK2RDX 96,564
VE3NNN, VE3BMYV 92 504
DK1KSD, OK1AXK 89 064
KB4l 85,880
AATK 81,432
UK2PCR 72,312
WBTFDQ, N7RK 71,964
OK2KZR 70,952
ADBP 68,880
WALT 65,536
SP3DH 48 421
OK1KPA 45,879
YU2BQR 42,058
KBUS, AABS 33,610
SP5AD 21,918
OK1KZD 21,315
OK3KAP 19 899
WADAVL 18,528
OK10PT 14,542
OK1KFQ 14,050
UJASAFQ 13,662
WTKJI 8,428
K3YTL 7,956
OK1KYS 6,120
OK1KUA 4,725
OK1KQH 4,320
JAZYEF 3,936
OK3KTY 3,584
SP3HC 3,416
OK1KTW 3,015
JATYCQO 2.421
OK1KSH 990
JAZYKA 310

TOP 10 MULTI-OP

OKSETLGIP 113,670 KB4l 85,880
N5JJ 113,550 OK1KSO 85,736
GM3IGW 106,132 UKZ2PCR . 72,312
UKZRDX 96,564 OK2KZR 70,952
G3RPB 94,824 ADBP 68,880

openings to EU both nites; sounded like
20 meters! —AATK.

Will be busy this summer burying more
radials— W8/M. Operator, age 68, needs
geritol to keep going during dull no-QSO
periods—VESXU. Still no KL7 to com-
plete WAS. Hope to make it before the
turn of the century—K80QL. Excellent
conditions to Europe. Pleased to work
several USSR stations—VOTHP. Thanks
to G3SZA for first EU QSO in a contest—
KORF. Always a great contest, It means a
lot to all of us—K&8US. High point was be-
ing called by EABAK—N4/N.

Must do something about my local
noise—VEBOU. Railroad tracks make
good grounds—K@RW. Come on fellows,
every signal on the band isn't 599; give
real reports—W6AMO. New on 160, got
a kick out of 2 EU QSOs—K8/P. When
you hear Okla, Texas, and Colo at 2200

N4ARO demonstrating how he and KY4L
got the top Tennessee score.

UTC, you know they're running illegal
power—K3AO. A most challenging con-
test—WAQAVL. Wish those big gun EU’s
would try harder for us western stations—
NODX. Got a new country and 3 new
states—N8BJQ. Happy to get VS6DO:;
looking forward to next year— W7XZ.
Now to get those Russian QSLs—
N4WW. Just returned to 160 after 27
years absence. It's a lot different now! —

Top Michigan single op KC8P says his son
didn't help this much during the contest.

KOPP/7 uses this 6 foot top hat made from
9 CB whips atop his 75 foot minooka.

N4ARO. Tnx for nice contest—KJ8/, Sev-
eral asked me to at least put the cowboy
state on the air, so here's 5 hours
worth—W7TO. At last | got WAS on 160—
N4MM. This was my first time on 160 and
really enjoyed it. CUAGN next year—
KBI9OF. The world's best 160 test. Sun-
day AM EU opening best ever heard—
W3BGN.

Getting too old; couldn't make it thru
the night—WILT. Really surprised at
having to keep up a JA dupe sheet—
N5JJ. Worked my first Europeans on
160—WITWEF. Only missed one state:
my neighbor SD. How abt that?—
W6BYB/7. Thanks to N7TNG for complet-
ing WAS—N4UU. My first CQ 160 test
and it sure was a thrill for me. Am new to
160 and really having a ball—N5CG. This
was by far my best contest in 12 years—
W4 TMR. Ll
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If you like flipping through the pages of wishbooks,
daydreaming about all the equipment you really “need,”
you’ll find the Fair Radio Sales catalog good for at least
a week of browsing. A visit to their plant shows where
wishes can come true.

The two countermen at Fair Radio Sales:
Claude Telles (left) and Gary Stolzenburg,

WDS8RVZ.

A Visit lo

Chuck Colter, shipping supervisor at Fair
Radio, checks through another stack of
orders.

Phil (left) and George, the two sons of
Joseph Sellati, founder and still president
of Fair Radio

Fanr Radio, one of the few remaining
mail-order surplus equipment houses,
still sends out a catalog every spring and
a supplement every fall, a survivor of the
days, ten or twenty years ago, when
dozens of such outfits entertained radio
amateurs with their “‘wishbooks.” Like
lots of other hams, | have dreamed away
some time with catalogs like the one from
Fair Radio, looking over the great stufi
that | really ought to have, if only as an or-
nament to my junk box, ar that, with a little
alteration, would make a handsome addi-
tion to my station.

So on the way to the Dayton Hamven-

*16725 Fenmore Ave., Detroit, Ml 48235

BY BRAD FIELD*, W8JJO

tion this spring, | stopped oif at the plant
on Eureka Street in Lima, Ohio to have a
look around. It's an interesting place. The
arriving visitor is first greeted by a room-
tul of rows of shelves, stacks, and bins of
wonderful things: capacitors, connec-
tors, resistors, coils, cabinets, hargware
from the most modest and mundane 1o
the rarest and arcane—a junkboxer's
heaven. That is only the tip of it all. The
countermen can supply any of the items
in the catalog, but a little patience is re-
quired. The storage areas behind the
counter are vast and deep, and it may
take some time simply to make the round-
trip walk towhere that part of your heart's
desire is stacked.

Most of us, of course, do business with
Fair Radio by mail, and most of the regu-

lar activity there consists of wrapping and
sending out mail orders. | interrupted that
when | was there. Some orders are very
large, but many of them are tiny, single
parts. Fair Radio has survived when
many other electronic surplus houses
have closed, in part because Joe Sellati,
the founder, and his sons have always
been willing to deal with individuals. Phil
and George Sellati are now working full-
time with their father. Phil, who has had
the EE courses at the University of Day-
ton, as well as Air Force training in elec-
tronics, specializes in testing and check-
ing of equipment. George, with a degree
from Ohio State and an M.A. in photogra-
phy from lowa, works at selling—and
buying—material, as well as preparing
the copy and the pictures for the cataloqg.
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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.

~ Call or Write for
Nearest Dealer or
Technical Literature

PHILADELPHIA RESINS CORP.
. 20 Commerce Drive
» Montgomeryville, PA 18936
'lJ (215) 855-8450
e Telex 84-6342

DISTRIBUTORSHIPS AVAILABLE
to qualified suppliers of
amateur-radio equipment

CIRCLE 125 ON READER SERVICE CARD

George Sellati, back in the cavernous

storage area at Fair Radio, spots an item

exactly where he remembered it had
been siored,

Phil and George began working full-
time in 1973 and 1977 respectively, but
both of them have, in fact, been in the
business all their lives. Joe Sellati began
Fair Radio as a ''Surplus Store’' in down-
town Lima, selling everything—clothes,
shoes, camping gear, hardware, etc., as
well as radio equipment—back in 1947.
Later Fair Radio moved out to the edge of
town to larger quarters. In 1958, Joe de-
cided to limit himself to electronics gear,
and he got rid of the dry goods. But the
land at the edge of town became very ex-
pensive thanks to the sudden eruption of
shopping centers out there, so Fair Radio
moved again to their larger present quar-
ters, taking over the buildings of a vacant
dairy in Lima. Today twelve people work
there full time. Business is steady. Fair
Radio still sells the ““"command sets'' that
SO many hams have rewired as their first
transmitters and receivers. Indeed, the
U.S. government is still the source for 85
to 80% of their material. They are also
moving with the times, handling comput-
er surplus, manufacturers' close-outs,
overruns, etc. Two years ago, for in-
stance, they purchased the leftover in-
ventory of a bankrupt matrix printer com-
pany, and recently they have invested in
some computer games.

George Sellati explains that while the
largest number of their customers are in-
dividuals buying small lots, the largest
dollar amount comes from bigger custo-
mers, like universities, and even manu-
facturing companies. Fair Radio also
buys from the "‘electronic-parts gypsies’’
who travel from hamfest to hamfest all
year long. Business over the years has

Phil Sellati (left) and Don Gouin give a
piece of gear the ''smoke test” to deter-
mine how much work it may need.

—

Fair Radio Sales as seen from the back.

Fair Radio Sales on Eureka Street in
Lima, Ohio.

been fairly constant, slightly increasing
every year. Other houses have been di-
rected to other kinds of businesses, have
guit, or have been in and out of the sur-
plus market a number of times. Fair Ra-
dio, sending out its catalog every spring,
has maintained a steady business.

One reason for the constancy is the
catalog. Many amateurs depend on it.
But these days even the catalog is be-
coming a heavy expense for Fair Radio.
They print about 60,000 and mail out
45,000. At those guantities, they spend
aobut 50¢ to print each one, and at
today's rates for bulk mailimg, about 10¢
to mail each one. They also spend some
o2t for every copy returned with an incor-
rect address or with no forwarding ad-
dress. They therefore have taken to
“cleaning'’ their lists of addresses every

Say YouSawitinCQ




two years, cutting out those who have not

ordered anything.
Their present competition for material

comes not from other mail-order houses,
but from companies in overseas trade,
dealers who recondition equipment for
export, foreign dealers who buy surplus
gear for parts, and the "‘scrappers.’”’ The
Taiwan-based '‘scrappers,’’ GGeorge Sel-
lati points out, are particularly aggressive
buyers of heavy gear from west-coast
sources for their value as scrap metal.
Freight rates between Ohio and Cali-
| fornia, he points out, limit him to bidding
| on only lighter items from the west coast
One of the ironies of the business is that
Fair Radio buys gear for parts, too. They
can get nearly as much for a single part
from some pieces of gear as they can for
the whole box, simply because it IS SO
| much cheaper to ship one little item than
| a big one

The future, George Sellati says, in gen-
eral looks like the present, but there are
some curious developments. The ‘“‘nos-
talgia market'’ is growing, he says. For in-
stance, some people are restoring oid
World War || bombers—not to fly them,
but just for looks—and an even larger
group Is working on old military vehicies.
They buy authentic radio equipment from
Fair Radio to install in their 'antiques.”
Some of that old World War |l radio gear
s still being released for sale. Every year
Fair Radio buys some and sells some,
and although the prices for it have gone
up, Fair Radio still takes the same mark-
up as they would have, so the business
has a kind of eternal sameness 1o it.

If you take a side trip to Lima to visit
Fair Radio, they will not let you visit the
area behind the counter where they keep
the parts stored. My visit was interruption
enough. But take it from me, they have a
lot—barns and basements full, racks and
shelves rising in buildings some twenty
feet high. And they know where all the
material is! George Sellati says that his
father, for instance, can go back to the in-
ner recesses and lay his hand, on the first
try, on any piece of gear that they stock,
no matter how many times it has been
moved as plles of equipment are moved
In and out.

The front rooms alone, where the pub-
ic is encouraged to wander dreamily
through lanes of radio gear, are enough
to make a visit to Fair Radio fun. Every
catalog has a little map that shows how to
get from |-75 to the plant. Tip: the map is
not to scale. The simpler route is not to
bear right at the light on Bellefontaine
Avenue, but to go straight ahead on Kib-
by, press on for about half a mile, cross
the railroad tracks, and look for the stop
ight at Calumet. Turn right on Calumet,
neading north; on your right, past the
school, across an open field, you'll spot
the place. At the stop sign turn right on

Eureka Street, and you will find it. It's an
amateur's shopping heaven not to be
missed! 4
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FIAG-CHEWER

With the sunspot cycle nearing its peak,
and trafficon 10, 15 and 20 meters at an
all-time high, you need a tri-bandbeam
that really delivers. You'll find that there
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot!
All of Hy-Gain's Tri-Banders feature
separate High-Q, high-efficiency traps
that ensure maximum F/B ratio and gain
and minimum VSWR on ALL THREE
bands. Hy-Gain's ‘'‘no-compromise’
construction features; taper-swaged
6063-T832 thick-wall aluminum tubing
for maximum strength and minimum wind
resistance; a rugged boom-to-mast
bracket that adjusts from 1%" to 2",
heavy gauge, machine formed, element-
to-boom brackets that won't allow the
elements to twist on the boom, and
improved element compression clamps
that allow greater tightening ability and

easier readjustment.
ain’'s unique Beta-Match is factory

pre-tuned to ensure minimum VSWR and
maximum gain on all three bands. All
Hy-Gain beams are fed with 52 ohm
coaxial cable and deliver less than 1.5:1
VSWR at resonance.

Write for full details today!
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Hy-Gain has
the right
Tri-Bander

for you!

Antenna shown is:

THEDXX

6-Element
Tri-Band Beam

Other Tri-Banders in the
Hy-Gain line:

TH5DX

5-Element

Tri-Band Beam

TH3IMK3
3-Element
Tri-Band Beam

Tower shown is
The NEW Hy-Gain

HG-52SS
Self Supporting
Crank-Up Tower
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Working DX from an apartment has its problems, but so
does working it from the country.

The (ows,

The (oax, And |

From the time | became an amateur
and really got down to working DX, | used
to sit by the rig and listen to '‘the guns”
rag chew about how they worked a cer-
tain DXpedition or managed to work
some QRP station in Timbuktu. Accord-
ingly, most of them mentioned their
5-mile-long rhomics or stacked 10 over
10 arrays up at levels which come under
NASA jurisdiction and which are fed by
linears that compete with the Voice of
America.

Very seldom have | heard any of these
fellows talk about working all the DX with
low power and almost no antenna, and to
make matters worse, working out of an
apartment. This, then, I1s my story.

No, | don't profess to be a '"big gun.”
Actually, | consider myself tobe more ofa
“water pistol."" But in working DX as |
have, | had to overcome a few problems,
and this story is written to those folks
who, like myself, share similar problems.

Having moved into an apartment com-
plex after getting married, there was not
much | could do in the way of working DX.
| tried loading up the water spout around
the building, but this was unsatisfactory,
as the master TV antenna was relatively
close to it, and the resulting t.v.i. forced
me to QRT early. | bought a 12AVQ verti-
cal and tried that. Mounted at ground lev-
el and sitting in a clump of bushes to keep
from being detected, it worked, but not all
that well. Another problem was that in
order to keep my vertical from "‘walking
off,"" it had to be assembled and disas-
sembled every time | finished operating.
There had to be another way!

*373 Douglass Dr., Douglassville, PA
19518

BY JAMES S. CARROLL*, WAINA

When the possibility came up to move
to an apartment in the country that was
surrounded by pastureland (not to men-
tion less rent) | jJumped at it; the thought of
being able to leave my vertical up 24
hours a day was beyond belief. Add to
that a QRM-free environment with a good
take-off point to the DX, and the matter
was settled. | felt | was destined for Honor
Roll status; it was just a matter of time.

My apartmentis at a beautiful QTH. Sit-
ting up on that hill with no QRM, no line
noise, and plenty of room, | thought I'd
died and went to "'"Ham Heaven.'' Check-
ing with the landlord, he hesitantly allow-
ed me to put up the vertical as long as it
caused no problems. The vertical found a
permanent resting place and seemed to
work fairly well. But my DXCC total just
wasn't climbing the way | thought it
should. | found myself counting the hours
in the pileups and decided to try some-
thing different. I'd give the old, reliable di-
pole a try.

With the area | had to work with, erect-
ing dipoles was no problem. Qut in the
pastureland | strung my dipoles, and al-
though they seemed to work slightly bet-
ter, | was still waiting in the pileups. At this
point | tried various configurations of wire
antennas, mostly in the form of Vee
beams. | had wires criss-crossing the
pasture, and now the pileups and list
went easier. This continued along until
one night, while driving his tractor
through the pasture, the local farmer
caught one of my support ropes and
yanked down all my wire antennas. Notic-
ing a car's headlights focused on the
tractor, | watched him pull coax and #14
wire off his tractor and heard undiscern-
able words coming from his direction.
Now what to do?

| decided at this point to ''damn the tor-
pedoes’’ and buy a beam. | could not
have been more overjoyed to see it ar-
rive, although my enthusiasm was not
shared by the landlord. | was not allowed
to mount it on the roof, as | had figured. A
tower was also out of the question. | was
so close yet so far! | decided to build a
homemade mast and make it my tower.
Using heavy-duty pipe with a light gauge
piece running down the center, | was all
set. It was mounted out again near the
pasture where the farmer had previously
done in my antennas, but | had allowed
enough for clearance.

It was a rather long run out to the
beam, being nearly 200 feet away, and
the only obstacle out to it was a barbed
wire fence used to keep cattle from stray-
ing. It was just a simple matter of jumping
the fence to get to the beam. As | didn't
have a rotator yet, | felt that the “"Arm-
strong Method'' would suffice until a rota-
tor was put up. At least | thought so.

The world of DXing with a beam is so
much different than that with a dipole or
vertical. Although my beam was only at
27 feet, my receiver seemed to come
alive. My last problem, putting up the ro-
tator, would be solved with the arrival of
warm weather. With the onset of cold
weather, however, another problem
came up. In order to turn my beam, the
outside temperature had to be above
32°F. When it fell below that, | took my
handy blow-torch along to thaw out the
mast. Of course, within a few minutes it
was frozen stiff again, and this made my
DXing rather hard. There was more than
one time that, with the blow-torch in hand,
| would turn the beam stateside to get on
a list, and then torch it again to work the
DX. After a little thought | did something
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that killed two birds with one stone. | con-
structed a small fireplace out of concrete
block at the base of the mast, which,
when loaded with all my paper garbage,
would keep the mast warm for aimost an
hour, depending on the amount of gar-
bage used

Warmer weather was on the way, and |
could hardly wait to get the rotator up.
One morning, however, | turned the rigon
to find nothing coming through. Figuring
the propagation had gone sour, | thought
nothing more about it until the following
day when conditions did not improve. In-
stead of propagation, it turned out that a
pack of stray cattle had wandered up
from a lower pasture, ana linaing them-
selves at my mast, decided 1o see if coax
is as edible as hay. Finding it was, they
chewed it through in four places

Since that time all cables have been
buried, and outside of the discontented
cow who snapped a guy wire, the anten-
na still stands

If all this sounds like something out of
“Ripley’s Believe It or Not,” it was not
meant to. Although some of my solutions
were unorthodox, still the "‘ends justify
the means,'” as my DXCC total is very
near 300 countries worked. In some ways
| had to work extra hard to get to that
total, but | don't regret it. Maybe someday
some years from now |'ll be on the air tell-
ing some fellow about the time the cows
chewed my coax. L0l

COMPUTERIZED
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e Great Circle Map Projection e
Centered on vyour exact QTH e
Calculated and drawn by computer »
11 x 14inches ¢« Personalized with your
callsign « $12.95 ppd. ¢ (Air Mail add
$2.00) « Beam Heading Printout with
bearings fo 640 locations, $9.95 ¢« Great
gift idea, too!

Bill Johnston, N5KR

Dept. C
1808 Pomona Drive
Las Cruces, New Mexico 88001

CIRCLE 18 ON READER SERVICE CARD

=
"

The Hy-Gain Model HG-52SS is a 52
foot self-supporting crank-up tower
designed for antenna loads of up to 9.0
square feet in winds up to 50 mph. This
all steel constructed tower is hot dip
galvanized after fabrication lo ASTM
specifications. Features include extra-
strength diamond web bracing and an
improved guide system for the
telescoping sections, which provides
rigid, close tolerance structural support
while leaving the tube ends open for
complete surface galvanizing and
unrestricted moisture drainage. Rolators,
including the Hy-Gain 300 and CDE
Tailtwister, can be mounted inside the
top section on the rotor mounting plate
included with the tower. The HG-52SS is
easily raised and lowered by manual or
optional electric winch system. A thrust
bearing is available which bolts to the top
section and accommodates masts up to
2 inches in diameter. The HG-528S is
easily erected on a limited area site, and
can be readily retracted to a 21 foot
height for service of the antenna.

Hy-Gain manufactures a complete line of
Crank-Up towers from 33 to 70 feet.
Write for complete details today.

Hy-Gain
Diamond Web
Bracing for the
ultimate in
structural
strength.

TELEX hy-gain

TELEX COMMUMNICATIONS. INC.
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Antenna shown
is Hy-Gain
THEDXX
Tri-Band Beam




R.f.i.—a hot topic these days. It’s those few little volts
that cause all those big problems.
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BY BILL HENRY*, KSGWT AND JIM BARTLETT!, K1TX

0ver the past 10 years, there has been
an explosion in RTTY activity on the ama-
teur bands, due largely to readily available
solid state RTTY terminal equipment, As
the electronic industry in general has be-
come more and more dominated by digital
techniques, our interests as amateurs
have also expanded to include digital tech-
niques. Today, amateurs are either build-
ing their own solid-state digital RTTY
equipment or buying commercially manu-
factured RTTY gear. The solid-state termi-
nals offer many features over their me-
chanical predecessors, features that
were just not feasible with machines. The
solid-state terminals are also quieter and
smaller than the machines and they don't
drip oil on the floor!

However, the digital terminals do have
a weakness that rarely bothered a me-
chanical TTY machine—r.f.i. from the
transmitter. Unfortunately, it is the very
nature of the small low-voltage device that
makes all the extra features possible, Con-
sider, for a moment, the tube radios and
RTTY demodulators we used in the 1950~
1965 period; the circuits in that equipment
operated froma 150 to 300 volt power sup-
ply, and stray r.f. voltages of 0.1 to 5 volts
would rarely cause a problem. On the oth-
er hand, modern digital circuitry operates
from a 5 v.d.c. power supply, and a 1 volt
stray r.f. signal will definitely affect its op-
eration. The digital circuits are designed to
operate at very high switching speeds,
and the addition of a 20 or 10 meterr.{. sig-
nal will just be interpreted as a high-speed
digital signal, often causing the terminal to
“blow-off into space.” All is not lost, how-
ever; a digital terminal can be made to
work with even the highest powered ama-
teur transmitter if suitable precautions are
taken in both their design and installation.
Although each r.f.i. solution tends to be
slightly different, depending upon the par-
ticular characteristics of each installation,
there are some recognized techniques
that should help your situation.

*616 W. Church St., Champaign, IL 61820;
t2109 Branch Drive, Champaign, IL 61820
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NOTE:

Place RF choke close to rear
panel of equipment

First, the digital terminal must be con-
structed so that it is itself well shielded
and includes internal r.f. bypassing of all
input and output connections (including
the a.c. power connection). There is no
good substitute for a metal shielding en-
closure! The shielding and bypassing
serve a two-fold purpose: (1) they keep
the transmitter r.f. from getting into the
terminal, and (2) they keep the digital r.f.
“noise’’ from escaping to interfere with
the receiver. The lack of r.f. shielding in
plastic cabinets has been a particular
problem for amateurs using hobby com-
puters, and it is the reason behind the re-
cent FCC r.1.i. regulations (Part 15, Sub-
part J) requiring r.f.i. suppression. Some
plastic cabinetry now being manufactur-
ed includes special conductive coatings
to achieve r.f. shielding. However, the
shielding materials are expensive, and
the do-it-yourself amateur will be time
and money ahead if he builds his digital
equipment in a metal enclosure.

Most of the commercially available
amateur RTTY terminal equipment has

been designed to operate in close prox-
imity to radio frequency transmitting and
receiving equipment. Particular attention
should have been paid to the shielding
and by-passing of the terminal circuitry.
However, under certain conditions in an
r.f.-saturated environment, the terminal
may still be susceptible to r.f.-induced in-
terference. This may manifest itself in
any of a number of ways, such as partial
or complete lack of response to switches
or keyboard operations, or erratic behav-
ior of the video display.

The first thing that should be checked if
r.f. problems are suspected is the ground
system. The transmitter should be prop-
erly grounded for r.f. (in addition to an
electrical safety ground), and all other
station equipment grounds should be
connected to the transmitter chassis.
The r.f. ground should consist of a short
length of heavy copper wire or braid
terminated at a good earth ground
(ground rod, cold water pipe, etc.). If a
water system ground is used, be sure that
the pipes are 100 percent metal from the
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connection point to the water mains,
plastic plumbing obviously will break the
ground path. If the distance between your
transmitter and ground connection is
more than a quarter wavelength at the
highest operating frequency, make the
ground wire an integral number of half-
wavelengths long. If you plan to operate
10 and 15 meters, you may need to run
separate ground wires for each band.

Stations located on the second floor of
wood frame houses can present special
problems for r.f. grounding. One techni-
que that has worked well when none of
the usual ground returns work Iis 1o
spread copper screen material on the
floor of the room under the operating po-
sition. The equipment ground is then at-
tached to the screen with one or more
jow inductance leads. The screen
creates an ‘'‘artificial’’ ground plane In
the room. A carpet is usually placed over
the screen to improve the appearance of
the room! Consult any of the amateur
handbooks or antenna books for a more
in-depth discussion of grounding tech-
niques.

The best way to confirm that a problem
is caused by r.f.-induction is to temporari-
ly eliminate the source. This may be done
in stages, starting with a partial reduction
in exciter drive, and ending with transmit-
ter shut-off. Since r.f. energy may be In-
duced in the terminal through several
paths, connecting the transmitter to a
dummy load may not eliminate all r.i. re-
lated problems, although this is an exceil-
lent first step in verifying r.f. problems,

Radiation of r.f. energy from linear am-
plifiers, antenna tuners, coaxial switches,
monitor scopes, and interconnecting
coax-cable jumpers is also possible. In
fact, itis this type of radiation that is most
likely to be coupled into nearby |/O and
power cables of the terminal. To locate
the point or points of radiation, experi-
ment with different cable arrangements
to see if the r.f.-induced problem can be
eliminated by reducing coupling between
any of the terminal cables and nearby co-
axial lines carrying r.f. power. Fig. 1(A)
shows several cable arrangements, both
good and bad, showing how to keep r.1.
coupling to a minimum. Fig. 1(B) shows
how to use high-mu (950-2000) ferrite
toroids or rods to choke the flow of r.f. on
audio and control lines.

if cable rearrangement doesn't yield
positive results, then begin eliminating
pieces of equipment and sections of CO-
axial cable until the transmitter i1s con-
nected directly to a shielded dummy load.
As each piece of equipment is removed
from the transmission line, check to see i
the r.f -related problems have diminished
or disappeared. If the r.f. probiem per-
sists with the exciter connected directly
toa dummy load, reduce the drive level to
see if that eliminates the problem.

If operation into a dummy load does
not significantly reduce the r.f.-related
problems, disconnect all /O cables from

Say YouSawitinCQ

Antenna Rotator

The model HDR300 matches a ru

looking, digital-readout control cans
grade rotator that is priced to be pract al tor amateur use. The mode!
HDR300 easily handles up to 25 dquare feet of antenna area -with an
additional 1.5 safety margin - even in
muscle to spare, with a stall torque of

aaw-duty rotator with a good-

rrently on the market. It also
500 in-ibs. {B‘EE N+m) and a
will-support 500Ibs. (227 kg.)
3"(76.2 mm) O.D. and uses a 24

This “state-of-the-art” control console Jaaturas a digital ﬂlmumtﬂaﬁnut
that is accurate to +1°. Brake is automatically engaged when lyou turn
the rotator off. Furtharmum. the br

_This is a military/industrial

igh winds! This new rotator has '
000 in-Ibs. {567 N*m) - higher -.

e release and rotation funchunﬂ are "

Europe: 22, rue de la

CIRCLE 24 ON READER SERVICE CARD

e

i ———

- ——mm e mE

37




the terminal, Test the operation while it is
connected only to a.c. power. At the
same time, enable the transmitter so that
it sends a c.w. signal into adummy load. If
r.f. problems are still present, thenr.f. en-
ergy is probably being introduced to the
terminal through the power cord by way
of the common a.c. mains power line.
This is usually indicative of poor a.c.-line
filtering in the radio transmitter power
supply section. Fig. 2(A) shows a com-
mon by-pass filter method used in many
transmitters. Figure 2(B) shows a "'brute-
force' a.c. line filter that can be added to
the transmitter or other equipment to
eliminate the flow of r.f. on the a.c. power
line.

In addition to the liberal use of r.f. by-
passing capacitors on station equipment,
the use of certain antennas may offer re-
duced levels of r.f. in the radio room in
many cases. Whenever possible, use res-
onant dipole, vertical, quad, or Yagi anten-
nas and try to achieve a good impedance
match at the antenna instead of relying on
an antenna tuner. Random-length wire
antennas and others that require exten-
sive antenna tuning are more likely to
create high levels of r.f. within the vicinity
of the operating position,

The location of the transmitting anten-
na with respect to the radio room also has
an effecton the r.f. energy that is coupled
into interconnecting cables. Apartment
dwellers may have the most difficulty
achieving a good installation, since many
times an indoor antenna is the only type
allowed. Where outdoor antennas are al-
lowed. they should be placed as high as
practical. Not only will this provide for
better reception and transmission, but it
will also reduce the level of r.f. in the
shack. Also, if possible, avoid bringing an
end of a half-wave dipole in close proximi-
ty to the operating position; there is a high
voltage field at the ends of the dipole that
may be hard to shield.

In general, a shielded, coaxial cable
feedline with low s.w.r. is much preferred
over open wire, twin-lead, or single wire
feed systems. The self-shielding property
and lower voltages present act to make
the coaxial feedline much less suscepti-
ble to radiation of r.f. energy in the shack
rather than at the antenna. R.f. energy
may also find its way back to the station
by conduction down the outside of the co-
axial cable shield. This may be a particu-
lar problem with half-wave dipoles on 40
and B0 meters that are center-fed with
only coaxial cable. Abalun at the antenna
tends to reduce this problem. Also, dress
the coaxial cable from the balun so that it
drops perpendicular to the dipole, rather
than parallel. In stubborn cases, you may
find that dropping the coaxial cable clear
to the ground and burying it (5 or 6 inches)
for the horizontal run to the shack may
help reduce r.f coupling considerably.
This technique has worked particularly
well for second-story station installa-

>

O01uF :
15v.a.c. To equipment a.c.
input _Py l c A’ power wiring
T .001uF
& ;':. |
(A)
ok Shielded enclosure
r ]
I . Yy # I
| I
| |
| =C (3 - I
I |
nsvac. | -_) { = I nsvac
input I -/ — | output
I
=C Cx

chassis =
ground

Transmitter f ______

LEGEND:

C=.001uF, 500 WV disc.
L = Air-care coil; 20 turns of enameled copper
wire closewound on ¥8" form.

Fig. 2- R.L.i. power line filters. (8)
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struction of anr.f. choke out of the coax it-
self is sometimes effective; wind six or
more turns of the coaxial cable in a six
inch diameter coil. Place the coll at the
antenna and wrap it with electrical tape
to hold its shape. If there is a moderate to
high s.w.r. on the line (2:1 or more), you
may find that varying the length of the line
helps, although this is a poor substitute
for a properly matched antenna.

Experience has shown that the TV
monitor itself may be a source or conduc-
tor of r.f. interference. Various circuits of
the TV monitor (particularly the sweep
circuits) can and do generate r.f. interfer-
ence which may be heard in the receiver.
Also, the video output to the monitor is a
wide-bandwidth digital signal with rich
harmonic content as is required to pro-
duce the crisp character display. If the TV
set is poorly shielded (or not at all in some
plastic-cabinet models) or lacks proper
power line by-passing, the r.f. from the
monitor's circuits or from the video out-
put may escape to cause receiver inter-
ference. Also, r.f. from the transmitter
may enter the monitor and disrupt the
monitor or terminal operation. This may
be quickly tested by simply disconnecting
the video cable from the terminal. There
IS no substitute for good shielding and by-
passing; metal cabinet monitors are high-
ly recommended!

These are some of the r.1.i. suppres-
sion techniques that are known to work

tions. As an alternate to the balun, con- | with digital devices. As we mentioned

earlier in the discussion, each r.1.i. prob-
lem tends to be unique, and you may have
to try some or all of these ideas to solve
your own problem. The following is a
short bibliography of articles and books
where more information about r.f.i. sup-
pression may be found.

Bibliography

ARRL (1981). The Radio Amateur's
Handbook, 58th ed., 1981, Chap. 15, "'In-
terference with Other Services." Staff,
American Radio Relay League, Newing-
ton, CT 06111.

Cooper, Paul E. “‘Microcomputers and
Radio Interference,”” QST, March 1980,
Vol. LXIV No. 3. American Radio Relay
League, Newington, CT 06111.

DeVoldere, John. “Solving RFI Prob-
lems in Home-entertainment Devices,”’
Ham Radio Magazine, July 1978, Vol. 11,
No. 7, p. 93. Communications Technol-
ogy, Inc., Greenville, NH 03048.

Orr, William |. Radio Handbook, 20th
ed., 1975, Chap. 16, ''Radio Interference
(RF1)."" Editors and Engineers, Division of
Howard W. Sams & Co., Inc., Indianapo-
lis, IN 46268.

RSGB. Radio Communication Hand-
book, 5th ed., 1977, Vol. 2, Chap. 17, “'In-
terference."” Staff, Radio Society of Great
Britain, 35 Doughty Street, London
WC1N 2AE, England.

Nelson, William R. Interference Hand-
book,'"" 1981. Radio Publications, Inc.,
Box 149, Wilton, CT 06897. jcal

38 o CQ e December,1981

SayYouSawlitinCQ




300 MHZ FREQ COUNTERKIT
asswroer: € 39.95 |

TESTED!

* Now you can justify owning your own frequency counter to check
that 2 meter handheld or low band rig!

* Apleasure to build with our detailed instructions with photographs!

Don't be fooled by our low price. This counter uses the 7216D IC

with 10 MHz time base.

Assembled unit appears at right. Two board construction aliows re-

mote mounting of display board.

Complete with 120 VAC wallpack shown. May also be operated on

batteries, 7-12 volts @ 220 mA.

Two ranges: 100 and 300 MHz.

7216D IC provides four gatetimes (.01, 0.1, 1.0, and 10 seconds). & . ‘ \
Switch provided allows you to select any two. N
Eight bright (level 6) FND-357 displays. "
Can be built into existing equipment or virtually any enclosure you \

@ Assembled and Tested

o

[ ]

choose.

600 MHZ-$69.95!

MODEL 8600-HAND HELD 600 MHz FREQUENCY COUNTER $69.95
A complete 600 MHz frequency counter that fits in
one hand! Features 8 digits (.375"), 4 gate times

(01, 0.1, 1.0, and 10 sec), and two ranges (60 and ?; iy
600 MHz). Operates on three nine volt transistor N—d
radio batteries. R
OPTIONS: e BNC Whip Antenna Opt. $8.95 M |

® AC Battery Eliminator $4.95

DIVIDE BY 10 AND DIVIDE
MODEL PS-600 BY 100 TO 600 MHz SPECIALS
Increase the range of your 6 or 60 MHz frequency 1250 MHz prescaler in two ranges.
counter to 600 MHz. Divides incoming signal (50mV Divide by 100 and 1000. Built $35.
req'd) by 10 or 100 (selectable) and increases signal 600 MHz counter: 0-600 MHz,
strength to TTL (2.5V) levels which will drive any metal enclosure, nicads, and AC
counter. PC Board approximately 12 inch square. Re- adap[’;er. Lim)l{_tred quantities $gg'95
quires 7-14 VDC at 120 mA. Not a kit, assembled and ;gfgﬂ :gm{)ﬁt iznigg

tested. s ] 8 9 s ' 11C90 Prescaler IC $13.00
FND-357 Displays $1.50
PRESCALERS ® ¢ 2N2222A Transistor 6/$1.00

MODEL PS-300 Divide by 10 TO 300 MHz Prescaler! $12.95

PA-.5-30 Wideband Preamplifier - —— —
® 5-30 MHz Bandwidth (- 3dB Points) E‘;‘HJDDLO'"G & FOST:F%
® Up to 25 dB Gain! 31 0-$"50 Dl.'l 7 : : ::: 52'00
® 50 Ohms Input & Output Impedance 55000& UP . .$3.00
@ Absolutely No Tuning Required
@ Draws only 10mA@12VDC PHONE ORDERS: 313-651-9247
® Great Way to Increase Sensitivity

of Receivers, Counters, etc.
Fully Assembled and Tested

A =
58195 & ® Instructions Provided, Full Warranty

+ $.50 Shipping/Handling
UHF Version PA-1.4

C.0.D. Orders Welcome

Digitrex Electronics

4412 Fernlee, Royal Oak
3 MHz-1.4 GHz 10 dB Gain $11.95]| Michigan48073 313-651.9247

only
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Here are some simple mods for a popular rig. ADSX
presents another variation on how to keep your HT fully
charged and operational.

As most of you lcom IC-2A(T) owners
know, the 250 mah battery pack that
comes with the unit is the only battery
pack that doesn't require an expensive
battery charger. In addition, the higher
amp-hour battery packs are somewhat
limited in field/lemergency applications
due to their requiring a.c. power for
charging. As it turns out, there is a solu-
tion to these problems that is guite simple
and inexpensive. What we are going todo
is modify the |IC-BP4 battery pack so that
it can be charged either with your own
home-built wall charger or your own
home-built 12 volt charging cord. To be-
gin, you'll need the following items:

1. IC-BP4 battery pack and six nicads.

2. A subminiature phone jack (Radio
Shack 274-292, 2 for $1.19).

3. Two subminiature phone plugs (RS
274-289, 2 for 99%).

4. A12v.a.c. 300 ma transformer (RS
273-1385, $2.89).

5. Lighter plug with cord (RS 270-021,
$1.89).

6. Four 1N4000 series diodes (RS
276-1101, 2 for 499).

7. Three 33 ohm 2 watt resistors (see
text).

8. Two 680 ohm % or 2 watt resis-
tors (see text).

9. Two Polaroid “Print Coat’' cases or
equivalent (the small print applicator
cases).

10. Two subminiature s.p.s.t. slide
switches (RS 275-406, 2 for 69¢).

The |C-BP4 battery pack has enough
internal room to mount a subminiature
phone jack inside. Care must be taken in
the placement of this jack. The optimum

*707 Auburn Drive, Richardson, TX
75081

BY PHIL SALAS*, AD5X

Metal contacting plate

éf ]

IC-BP4

Fig. 1- Simple modifications to the IC-

Solder wire between metal plate and
shield connection on jack

Pﬂuhminiature jack

BP4 battery pack.

NOTE:
R1= 3652 for 60ma
518} for 45ma

place for this jack is in the |IC-BP4 battery
pack half which has the top metal plate
attached to it which contacts the IC-2A.
Incidentally, | modified my subminiature
jack so that it is strictly an open circuit
jack. This buys you a little more space
and Is easily done by cutting off the short-
ing contactor. The jack can now be
mounted in the battery pack in the follow-
ing manner:

First, place the battery-pack shell-half
with the metal contacting plate facing up
as you look at it. The subminiature jack
will be mounted between the top and mid-
dle batteries on the right wall of the bat-
tery pack 0.6 inches down from the metal
contacting plate. Using a sharp pocket
knife, carefully cut an indentation in the
battery pack half so as to permit mount-
ing of the jack. You will also have to trim
away part of the mating battery pack half
(refer to fig. 1). Temporarily mount the
jack in the battery pack halt with the
metal contacting plate.

Nicads should be charged at 10% of
their rated ampere-hour capacity. In ad-

dition, you should put in 140% of the en-
ergy that has been taken out. So, first de-
termine the capacity of your nicads. |
used 600 mah batteries. Many batteries
are 450 mah. In my case | wanted to
charge the batteries at 60 ma for 14
hours. If you have the more standard 450
mah batteries, you'llwant to charge them
at a 45 ma rate for 14 hours.

In order to charge your batteries, you
will have to use current-limiting resistors
S0 as to keep the charging current from
exceeding 10% of the rated battery mah.
Therefore, you will need 92 ohms total re-
sistance for a 45 ma charge rate and 69
ohms total for a 60 ma charge rate.

An unfortunate disadvantage of sub-
miniature phone jacks is that they can
easily be shorted momentarily when the
plug is inserted. To keep this from hap-
pening, | broke up the current limiting re-
sistance so as to put part of the resis-
tance within the battery pack and the rest
In the charging line. | split my resistance
so as to put 36 ohms in the |C-BP4 and 33
ohms within the charger. For a 45 ma
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Trickle/ Normal switeh Z

1 _ & = ot
Submimiature plug
t To plug up
N7v.a.c B. ” : !—_H?::I ‘ . S
To plug shield Polaroid “'print coat case’’
Trickle/ Normal switch
i’
[
Cigarette highter plug

12v.d.c

To plug shield

E} To plug I.-p—‘

Subminiature plug

s =T

NOTE
R2 = 33L! for 60ma
421) for 45ma

R3 = 680L2 for bma
91{]:3 +E|T 4 Emﬂi

Polaroid “print coat case™

Fig. 2- A quick and easy a.c. and d.c. charger for the IC-2A.

charging rate, | would recommend 51
ohms in the IC-BP4 and 42 ohms in the
charging line. Solder the resistor which
goes in the IC-BP4 between the center
conductor connection on the subminia-
ture jack and the positive battery connec-
tion (red wire) on the metal contacting
plate. Insulate the resistor leads as nec-
essary to guard against shorts. Solder a
wire between the shield connection on
the subminiature jack and the negative
battery connection (black wire) on the
metal contacting plate. Snap the battery
case halves together and tighten the
mounting nut on the subminiature jack.
Your |IC-BP4 is ready to be charged. All
you need is something to charge it with!

As it turns oul, both the wall charger
and d.c, cigarette lighter charger are
very simple. Refer to the schematics of
fig. 2. As a bonus, | Included trickle
charge capabillity. The trickle charge cir-
cuitry (R3 and switch) is built into a Pola-
roid® “Print Coat'' case, |.e., the case
supplied with the applicator and coating
for Polaroid® pictures. When the switch
shorts R3, charging will be at the normal
10% rate. When R3 is not shorted, the
charging rate will drop to the recom-
mended 1% trickle rate. Note that no out-
put filter capacitor is used after the rectr-
fier. With no filter capacitor, you will have
a secondary rms d.c. voltage equal to the
secondary rms a.c. voltage minus the di-
ode drops. These small Radio Shack
transformers put out higher voltages at
the low current drain we are using here. |
measured an rms d.c. voltage of almost
13.5 volis. Since this is very close to the
13.6 volts available at a car battery, | was
able to use the same value resistors in
both the a.c. and d.c. charger circuits. In-
cidentally, if you put an output filter capa-
citor on your charger, the secondary volt-
age will go to the peak seconaary voltage
(around 18 volts d.c.). You would then
have to scale your series resistor so as
not to exceed the 10% and 1% charging
rates. In no case should you transmit

Say YouSawitinCQ

while charging the units from the a.c
charger. since the 120 Hz hum would be
severe.

One final note: |f you experience an an-
noying transformer hum (which | did in
two separate units), you can easily re-
build the transformer core and eliminate
the problem. Simply remove the metal re-
tainer on the transformer, pull the |
laminations free, and pull out the "E”
laminations. Now, simply peel the lamina-
tions apart and then reassemble the "'E"
laminations in the transformer in an alter-

nating manner. By this | mean facing the
“E'" laminations alternately one way and
then another. After the “E’’ laminations
have been reassembled, insert the "'|"”
laminations into the gaps between the
edges of the "E'' laminations. This is how
the transtiormer should really have been
built.

Well, there you have it. A few simple
mods to your IC-BP4 greatly increases its
uselulness and charging convenience
Spend an hour building these chargers
and modifying your IC-BP4. It's worth it!
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WE BACK EVERYTHING

WE SELL WITH OUR
PERSONAL GUARANTEE

PRICES F.O.B.
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT
NOTICE

ITEMS SUBJECT TO
PRIOR SALE t

Electronics Supply

master chargea

MADISON

NEW NIGHT LINE
TOLL FREE
1-800-231-3057
MON, WED, FRI,
6 PM-10 PM CT

Top CW Op’s Choose

KEYER
TRAINER
MODEL KT-1

$129.95

* Full Feature Keyer with Exclusive
AEA Automalic Trainer Speed
Increase.

» Callbrated Speed 1-99 WPM with
Independent Dot and Dash
Memory.

» Standard Letters, Numbers and
Punctuation.

* Semi-Automatic (Bug) Mode.

* Five Letter Random Practice Mode.

* 24 000 Character Answer Book.

N

* Automatic Serial Number
* 500 Character Soft Parti- |

* Exclusive AEA Memory

* Two Presettable Speeds

= lambic Operation From 1

* Extreme R.F. immunity,

MEMORY
KEYER
MODEL
CK-1

$129.95

aas
nua
L aas
\pad

\
\

Generator From 0110 9999.

tionedT™™ Memory That
Can Be Divided Into as
Many as 10 Messages.

32 CHARACTER VACUUM FLUORESCENT,
ALPHANUMERIC AUTOMATIC CODE READER
FOR MORSE, BAUDOT, AND ASCIi OPERATION.
MODEL MBA-RO

* Features Up To 99 WPM CW Copy.

* 60, 67, 75, and 100 WPM Baudot and ASCI| at
110 WPM and Hand Typed at 300 Baud.

* Interfaces with Receiver Audio Output or
Direct Keyer Output.

Editing Capability.

With Fast Recall Plus

Stepped Variable Speed
Selection.

to 99 wpm and Complete
Weighting Control.

Will Key Any Modern
Transceiver, Operates from
12 =3 Volts D.C.

(FAII Keyers Operate From 12VDC.
12 VDC Power Supply Model

AC-1,$14.95. Model AC-2 For Use
With All AEA Keyers Except The
Model MM-1 With ME-1 Installed,

\EH.HE.

W I1SOPOLE
- 440

MODEL MT-1
COMPUTERIZED
MORSE TRAINER

$99.95

Same as the Model
KT-1 Less Keyer

Features.

( 713-658-0268 *CALL FOR QUOTES

* Operates on 12 VDC.

MORSEMATIC™
MODEL MM-1

$199.95

The remarkable AEA
Morsematic memory

i keyer has 35 fantastic
features including two AEA designed microcom-
puters, up to 2,000 character memory, automatic
serial number, beacon mode, and automatic Morse
trainer mode, with the exclusive AEA Automatic
Speed Increase. The AEA Morsematic is already
the undisputed leader in high quality multifeature
Morse Keyers.

RADIO
FREQUENCY
DIRECTION
FINDER

" o
STOP RF SPILLOVER WITH
THE AMAZING AEA ISOPOLE™

IsoPoleModel 144. . . . .. $39.95
IsoPole Model 144 Jr. . . .$29.95
IsoPole Model220...... $39.95
IsoPole Model 220 Jr. . ..

(Mast not supplied)

Model PFDF Special Introductory Price . . . $499.95
Plus VHF Base Station Antenna . .. $249.95

Uses the Doppler Spun Array Technique with a self-
contained pre-programmed Computer. The PFDF of-
fers 1° resolution with a three digit LED display for in-
stant course bearing information. Will work with virtu-
ally any FM receiver by simply plugging into external
speaker output jack.

1508 McKINNEY
_ HOUSTON, TEXAS 77010
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WITH ANTENNAS
IS BIG REALLY BETTER?

Here is a new and Iy ar r

comparing antennae true efficiency

The present system used for comparing different
antennae is by comparison of each antenna’s
gain. However, usually no consideration is given
to the number of elements or length of boom re-
quired to obtain that gain.

These factors may be very important. If an 11 ele-
ment antenna can exhibit the same gain as a 19
element antenna, it may offer the advantage of
less weight and less wind resistance, both im-
portant to hams living in high wind areas.

Another important facet is that those antennae
with more elements than required for optimum
performance per given boom length will exhibit
lower efficiency which ultimately defeats the
purpose you bought it for.

To assist you in evaluating the many different
makes and models of antennae available, Lunar
has developed a system that allows you to com-
pare antennae on a uniform basis.

The Figure of Merit for
Antennae Comparison

Because dBd is so subjective (in some
cases not allowed in advertising) we use the
manufacturers published beam angles. Since
every manufacturer provides beam width speci-
fications in degrees, the Isotropic Directivity may
easily be calculated using the standard formula
as follows:

41253
(ExH)

Isotropic Directivity (ID) equals 41253 divided by
the product of the E and H beam angles.

D =

Once you have achieved the ID for a given an-
tenna, its Figure of Merit may be determined by

dividing its ID by the number of elements or the
boom length of the antenna.

We have established Figures of Merit for
several popular antennae and they are
shown on the accompanying chart.

As you can see, Lunar’s Antennas exhibit Fig-
ures of Merit indicative of very high efficiency
antennas. For less weight, less wind resistance
and higher efficiency, Lunar Antennas are your

best buy.

Some Basic Limitations:

The Figure of Merit System is most effective
when comparing similar types of antennae. If
you use radically different antennae (Eg. a 1
wavelength versus a 3 wavelength beam) the
Figure of Merit may not accurately portray the
true differences.

2 el/boom Beam Angles
length in ExH Fig. Merit  Fig. Merit

wavelengths [H = 1.11E) ID IDvsB.L. LD.vs el
Lunar's NMT 11/144
11 el/2.57)\ 31 x34 39.14 15.23 3.96
Lunar's NMT 11/220
11 el/2.57)\ M x34 39.14 15.23 3.96
Tama SST 0719 /432
19 el/5.71) 24 x 27 63.66 11.15 3.35
144
19 el/3.23\ 28 x 31 47 53 14N 250
13 el/3.16A 29 x 32 44 .45 14.07 3.42
17 el/4.26\ 2b x 29 54.71 12.84 3.22
14 el/3.42\ Jb x 40 28.65 8.38 205
432
16 el/527A 30 x 33 41.67 790 260
21 el/6.63)\ 24 x 27 63 .66 9 60 303
ID = isotropic Directivity el = Number of Elements BL = Boom Length

2775 Kurtz Street, Suite 11

San Diego, CA 92110-3171
Telep hone: 1714) 299.9740
Tulu 181747

Louis N. Anciaux WBENMT

%mnicﬂ

A Division of Lunar Industries
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Here’s another task you can assign to your computer.

ANHO M PU ) I ezl E‘(?'E);][(;:)' ]

DESIONED ke s
LOADED DIPOLE b= Jee) ]

ARNTIENRA 7
LeH = Inductance required B = distance from center
for resonance to each loading coil,
in = nalural 'og feat
f = frequency, megahertz D = diameter of radator,
A = overall antenna length, mnches
BY DICK SANDER*, K5QY Fom
The program formula from Jerry Hall's article, ""Off-Center-
Loaded Dipole Antennas.”

.Ill'ﬂs article presents a BASIC language The inductance is then calculated, and  scribed in the ARRL Antenna Handbook,
program to design an inductive loadeddi- the result is given in microhenries. I've  and the values check exactly as the com-
pole (fig. 1). The program uses a formula compared several of the antennas de- puter calis out. LG}
developed by Jerry Hall that appeared in
QST, September 1974, entitled ''Off-Cen-
ter-Loaded Dipole Antennas.’” The form-
ula, as it appeared, was quite large and

ﬂﬁf:‘éé?ﬂﬁ?ﬂ'i;?é lj;?“r"'a whodidnot | 55 prINT “LOADED DIFOLE DESIGN PROGRAM"
0 Of. 22 PRINT : PRINT

With the widespread availability of | 3o [NPUT "OPERATING FREQUENCY IN MHZ? "3F
home computers, this design formulais | 2 PRINT : PRINT

within reach of many amateurs. The com- 40 INPUT “TOTAL LENGTH IN FEET? ":A

puter that | used was an Apple Il Plus,but | 42 PRINT : PRINT
the program is written so that aimost all |50 INPUT “FEET FROM CENTER TO LDADING COIL? “;H

“BASIC'' type computers should operate | 52 FRINT : PRINT
directly from the listing (fig. 2). 60 X = ((234 / F) - B)

; 70 Y = ¢(A 7 2) - B)
The program calculates the required
i ~ "oy
inductance for any shortened antenna. 80 INPUT "DO YOU WANT TO USE THE WIRE TABLE? (Y ON N) "3Y%

82 IF Y$ = "y" A
After the program is loaded, the comput- | g4 Y" THEN GOSUB 100

= REM : INPUT DATA
10 HOME

D. Do you want to use the wire table | 1=9 S5

. . : 140 S6& = S1 % (52 % S3 — S4 % S5)
(D)? (YIN), If yes, you can choose awire | - “oorne". BRINT : PRINT

gauge between 10 and 22. If not, you in- 145 PRINT "LOADING COIL IS "3S&3" MICROHENRYS®
put any diameter of conductor you de- 150 END

IF Y& = "N" THEN BOSUEB 2000

er asks for: 86 IF Y$ = "Y" THEN 90

A. Frequency in MHz (f)? 87 IF Y& = "N" THEN 90

B. Total length in feet (A)? 88 GOTO B8O

C. Feetfromcentertoloadingcoil(D).. | 20 81 = 1E&4 / (48 ¥ 3.14 ™ 2 ¥ F ~ 2)
Keep in mind that there will be two load- 100 82 =1 /7 X % ¢ LOG (24 x X / D) - 1)
ing coils. It is up to the designer to pick | 110 &3 = (1 - F *x B / 234) & 2 - 1
the distance from the centertoeachcoil. | 120 S4 = 1 / Y ¥ ( LOG (24 % ¥ /7 D) — 1)

= (Y X F / 2%34) ~ 2 = 1}

Sire. 1000 FPRINT

1000 INFUT "WIRE GAUGE (#10 TO # 22) ":D

r A T 1010 IF D = 10 THEN D = .101: RETURN

P T 1020 IF D = 12 THEN D = .0B1: RETURN

LuH LuH 1030 IF D= 14 THEN D = .0&64: RETURN

1040 IF D = 16 THEN D = .058: RETURN

1050 1IF D = 18 THEN D = .032: RETURN

| 1060 IF D = 20 THEN D = .032: RETURN

1070 1IF D = 22 THEN D = .0235: RETURN

1075 PRINT

1080 PRINT "WIRE GAUGE MUST BE AN EVEN *

Fig. 1- A loaded dipole antenna. 1090 PRINT "NUMBER IN THE RANGE 10 - 22"

1100 PRINT : PRINT : GOTO 1000

- — 2000 PRINT

110 Starlite Drive, Plano, TX 75074 2010 INPUT "WHAT IS THE ELEMENT DIAMENTER IN INCHES? "3D

2020 RETURN
‘Jerry Hall, K1TD, "Off-Center-Loaded
Dipole Antennas,” QST, September
1974, page 28. Fig. 2- A computer designed loaded-dipole program listing.

4 e CQ o December,1981 SayYouSawitinCQ




Barry Electronics Corp.

e sip worLowine WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

All Handy Talkies In Stock For Immediate Delivery! World Wide Satellite
VoCom 2 meter 5/8 Telescoping Whip & Duckie Systems Available
Antennas & HT Amp’s HEAVILY STOCKED

We Will Not Be Undersold
Call: 212-925-7000

Complete Earth Satellite
Receiving Station Available at
Barry for only $5990.00.

DRAKE TR-7 & R-7
L-7 2KW Linear Amplifier

SANTEC

R L R e e e T

L R T Ve N W, R, e R, N R Sl
@

HT-1200,ST-7/T ICOM DRAKE Write or call today.
:Tg Ec?aun :Egﬂ Keyboard DIGITAL
. FREQUENCY
FT-290R, FT-708R COUNTER
Trionyx-
Model TR-1000
0-600 MHz

Digimax-Model D-510 50Hz-1GHz

o ;‘ L AR AR ARV - -
- 'l-lI‘I: JI‘ r ] ) I. iy -

FT-101ZD MARK Ill, FT-480R,
FT-707, FT-720RU, FT-720RVH,
FT-902DM, YR-901-CW/RTTY

AEA Morse Matic, “BIRD

MBA & IsoPole Antennas :
s % ROCKWELL/COLLINS 5% S cma—
iy KWM-380 S F 3l 1ICOM! ic.7204, 1C-730

HY-GAIN [C-25A, IC-251A, IC-2KL, IC-451A
TOWERS . ; -

- t_a L o)

T - KANTRONICS

ASTHO 103 150A & 100 MXA Mini-Reader

IPLOMAT 150 i
> ROBOT 400 & 800 FIaY
__S_uper Sale On All Surplus Parts, Meters, Capacitors And Connectors, Etc...Come In And Save Over 50%

New York City’s LARGEST STOCKING HAM DEALER COMPLETE REPAIR LAB ON PREMISES
MAIL ALL ORDERS TO BARRY ELECTRONICS GORP,, 2 IN STOCK—NEW ROBOT MODEL #800, BIRD WATTMETER, HY-
512 BROADWAY, NEW YORK CITY, NEW YORK 10012, Aqui GAIN, LARSEN, SHURE, KDK-2015R, TURNER, ASTATIC, VOCOM,

BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 se Hﬂbla VHF ENG., MFJ, KANTRONICS, DSI, AVANTI, CORDLESS
TOP TRADES GIVEN ON YOUR USED EQUIPMENT. Eﬂpﬂ"ﬂl” TELEPHONES, POCKET SCANNERS, NYE, BENCHER, VIBROPLEX

AUTHORIZED DISTS. MCKAY DYMEK FOR WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
SHORTWAVE ANTENNAS & RECEIVERS. DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

Amateur Radio Courses Given On Our Premises

Export Orders Shipped Immediately.
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C() Reviews:

.rhe Bencher paddle has been available
for a few years now and has gained de-
served popularity. Frankly, it is one of the
nicest paddles the author has used. The
paddle construction may seem a bit un-
usual when one first views it in a photo-
graph. This is certainly the case if one is
used to the construction of the “bug”
type of key where basically a horizontal
level is pivoted to move from side to side
as the finger paddles are manipulated. In
the Bencher design a split ring is used
which pivots vertically, one split ring be-
ing used for dash operation and the other
for dots. The basic idea of this design is
shown in fig. 1. The split ring pivots on two
nylon bearings (pivoting in and out of the
page as shown). A tension spring (the
long wrap-around spring one sees in the
photograph) pulls the split ring against a
mechanical stop. Both the finger paddle
and contact arm for one side of the pad-
dle are attached to the split ring. Now, as
one presses the finger paddle in the di-
rection indicated, the contact arm will
move to come in contact with the contact
post. The actual mechanical construc-
tion of the paddle is more sophisticated
than this description might indicate.
Nonetheless, the basic mechanical ac-
tion is as described.

The paddie is constructed on a heavy
steel base which includes three non-skid
feet. Most of the parts are brass, chrome-
plated, and appear to be of excellent me-
chanical quality. Only two adjustments
are necessary to suit personal prefer-
ences for ‘‘feel.”” The finger paddle ten-
sion on each paddle is adjustable by

*c/o CQ Magazine

BY JOHN J. SCHULTZ*, WAFA

The Bencher Paddle
And MFJ Keyers
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MODEL MFJ-482

The MFJ-482 “"Grandmaster’' is a good bet for those who want a full-feature keyer
along with some versatile message storage capabilities. MFJ models 484 and 481 be-
long to the same family of keyers and are also worth looking into. The 484 provides still
more message storage capabilities and control features. The 481 contains adequate
but basic message storage capabilities but still with a full-feature iambic keyer.

means of small set screws which are set
into each split ring and which hold the
tension spring to each split ring. These
set screws are simply run in or out with a
small screwdriver to set the desired ten-
sion. The contact spacing between the
contact arm on each split ring and the
contact post is adjusted by running in or
out the contact screw set in each contact
post. A small hex wrench (of standard
size) is supplied to loosen the contact
screw so it can be run in or out of the con-
tact post. Once these adjustments are
made, they remain perfectly stable over

extended operating periods. In fact, for
most amateurs, once the comfortable
settings are found, they probably will
never have to be readjusted.

The keyer, as Bencher says, should
give a lifetime of use. Because of the vert-
ical mounting of the split rings, very little
pressure appears on the nylon pivots.
The only part that may undergo metal fa-
tigue over an extremely extended period
would be the tension spring, and this is
easily replaceable without tools. The con-
tacts themselves are solid silver with a
gold plating. Again, if one is keying milli-
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Finger paddie

Contact
post

Pivot post

Fig 1- The basic operation of the Bencher paddle s not all that
easy to follow from a photo. This simplified sketch illustrates
the basic action for one finger paddle. A spring holds a vertical
split ring against two stationary pivot posts. Moving the paddle
moves the contact arm against a contact post (both the finger
paddle and contact arm are fastened to the split ring).

The Bencher paddle has developed a well deserved reputation
for having a very good ‘‘feel.’’ The basic mechanical action of
the paddle is illustrated in fig. 1.

amperes or less, as is usually the case
with a keyer, they should last forever. In
fact, they are most likely to be destroyed
by careless cleaning more than anything
eise. As Bencher suggests, clean them
only by running a clean piece of paper
across them.

The instruction sheet provided with the
paddle is short but perfectly clear. Inter-
estingly enough, it is bi-lingual, in English

and German, although the paddie is not
widely advertised or sold in Germany.
The paddle is a perfect mate to various
MFJ keyers (or vice versa). The MFJ
“Grandmaster’’ series of memory keyers
all provide a sophisticated memory keyer
function using CMOS IC's plus various
degrees of message storage capability
using RAM's. The top of the line is the
MFJ-484 keyer. The keyer itself provides,

of course, for lambic operation and has
self-completing dots and dashes and dot
and dash memories. The message stor-
age capability is 4096 bits total and can
store up to twelve 25 character mes-
sages plus a 100, 75, 50, or 25 character
message. A great deal of versatility is
built into this keyer in that the various
memories can be split or combined, reset
on command, and messages repeated

UNADILLA

FULL POWER - QUALITY

HAM ANTENNA ACCESSORIES
at your dealer LONDON:

VICTORIA:
CONCEPCION:
BUENOS AIRES:

AMCOMM 01 BD4 1166
Scalar 725 9677

Telecom Trans Chile 25471
Multi-Radio 773-1266

the Big Signal COL. ANAHUAC: Radiac 2-50-32-40
) W2AU HELSINKI: Erikoismediat (90) 611258
. Balun AUSTRIA Renox Telex: 7602
LN ~ FRANCE SFL (90) 5339 40
HAMS - call for our GERMANY Williges (0421) 504021

free catalog PC-80

DEALERS - join over 400
dealers world-wide. Call
us today for no-risk deal.

HAMFEST MANAGERS -
UNADILLA cooperates!
Call us.
US - TOLL-FREE 1-800-448-1666
NY/Hawaii/Alaska/Canada -

the Old reliable

For over 20 years, the choice W2VS Traps
of Hams, Armed Forces and -
Commercial Communications - world-wide.

“HELICAN-10"
* Lo-Pass Filter 2000W

10-M
COLLECT  1-315-437-3953 ol *Quad Parts
| TWX - 710-541-0493 Helix -Balulns | Traps
*Insulators
Ask for Bonnie, or Emily. INRent *Wire & Cable
*Connectors

UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY 13057 *Antenna Kits
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EENTHAL NEW YORK'S MOST COMPLETE HAM DEALER
HKEMNWODD TEEI0S

ROSOT BDO

nq.ut,E TRT-DAT YAESL ETTOT

Featuring Kenwood, Yaesu, Ir.:urn Drake, Ten-Tec, Swan, Dentron, Alpha, Robot,
MFJ, Tempo, Astron, KLM, Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini

Products, Bird, Mirage, Vibroplex,

Bencher,

Info-Tech, Universal Towers.

Callbook, ARRL, Astatic, Shure, Collins, AEA We service everything we sell!

v

bl

ONEIDA COUNTY

RDER TOLL FREE ORISKANY
800-448-9338 '

Write or call for quote. You Won't Be Disappointed.
We are just a few minutes off the NYS Thruway
AIPORT TERMINAL BUILDING
NEW YORK 13424

warren - KZIXN
Bob - WAZMSH
Al - WAZMSI

I-90) Exit 32

CIRCLE 68 ON READER SERVICE CARD

...atlast. ..

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

$16450 S-F RADIO DESK
Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comfort and ease of operation.

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

Radio equipment
not included

Also Availiable
Floor Space: 51" Wide by 30" Deep
$19250

Additional Information on Reguest.

Checks, Money Orders, BankAmericard
and Master Charge Accepted.

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

-——DEALER INQUIRIES INVITED —.

S-f Amateur Radio Jervices

4384 KEYSTONE AVENUE « CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870
CIRCLE 144 ON READER SERVICE CARD

continuously with or without a variable
delay of 0-2 minutes between repeats.
All possible controls are on the front pan-
els of the keyer to include speed, weight,
monitor tone and volume, repeat delay
and memory select, plus a series of push-
buttons and LED's dealing with memory
storage/address functions. The other two
keyers in the line, the MFJ-482 and MFJ-
481, are basically variations of the
MFJ-484, but they have somewhat less
versatility and memory storage plus few-
er front panel controls. The MFJ-482,
which was tested by the author, Is de-
scribed below in more detail. One would
have to study the specifications of each
keyer to decide which one is the most
suitable for one's operating require-
ments. For instance, the occasional op-
egrator would not have the requirement
for extensive message storage capability
that an avid contest operator might find a
necessity.

The MFJ-482 keyer is housed in an at-
tractive Ten-Tec Cabinet measuring 6 X
6 X 2inches. It can be powered using a
supplied wall plug transformer or any 12
to 15 v.d.c. source. Two keying outputs
provided for positive or negative voltage
keying are self protected, so one can try

whichever one works best with a given
transmitter. A simple lever key or
squeeze lever key for lambic operation
can be used. A tune position is provided
on the function switch for transmitter key-
ing during tune-up.

The circuit of the keyer is a rather com-
plex arrangement of some 13 IC's in all.
All are conventional CMOS IC's with U8,
a 2102, being a RAM providing for 1024
bits of memory. All of the IC's are run
from an internally regulated + 5 volt line,
so the supply voltage is not critical. The
entire circuitry Is very neatly assembled
on a double-sided PC board. All IC's are
socketed for easy replacement in the un-
usual event one should fail. Bypassing is
used where necessary to provide for r.f.
protection. No difficulty with r.f. was ever
encountered in operation.

One might first separate the features
of the keyer into those which strictly have
to do with the unit as a keyer and those
which have to do with memory operation.
The keyer circuitry provides for self-com-
pleting dots and dashes and dot and dash
memories. Dot and dash insertion is pro-
vided, so when using a squeeze key, lam-
bic operation is possible. Both speed and
weight controls are provided, the weight

control being mounted on the rear panel.
A built-in sidetone oscillator and speaker
are provided. Volume and pitch are ad-
justable with the tone control being rear-
panel mounted. As a keyer, the unit per-
formed very well. “*Start-up” was instant,
and the range of all the controls seemed
to satisfy all operating needs (the speed
range is8toS0w.p.m., butitcaneasily be
modified if one would like an expanded
lower range). Once a satisfactory weight
adjustment was found, this control was
no longer used, soits location on the back
panel was no disadvantage. However, it
must be admitted that it would have been
nice to have the tone control front-panel
mounted. It does get tiring to listen to the
same pitch tone for extended periods. As
long as the rest of the features of the key-
er satisfied one’s needs, it would not be
difficult, of course, to mount a tone con-
trol potentiometer in some corner on the
front panel. In fact, it could replace the
“reset’’ push-button on the front panel,
since, as discussed later, a tap on the
keyer paddle also performs the reset
function.

As a memory keyer, the MFJ-482 pro-
vides for the storage of up to four 25 char-
acter messages. However, by meansofa
pull switch on the speed control, the first
two 25 character message memories
can be combined, so one ends up with
one 50 character memory and two 25
character memories. To record a mes-
sage, the selector switch is set to “‘re
cord,”’ one presses one of the memory
address buttons (A, B, C, or D or only A if
memories A and B are combined), and
one starts sending. A memory LED lights
up when the memory address button is
depressed and will extinguish when the
memory is full. One has to roughly syn-
chronize one's sending with the setting of
the speed control during recording. This
IS no real problem, since before record-
ing one normally practices the message
to be recorded anyway and thus automa-
tically sets the speed control. Another
way to approach the recording of a mes-
sage is to set the keyer at its slowest
speed. Then, one 25 character memory
will run for about 37 seconds, so one can
look at a watch while recording. Once re-
corded, the message can be played back
at any faster speed. The capacity of one
25 character memory will provide for a
message such as three times CQ follow-
ed by ""DE'" and a two times repeat of
most calls. The 50 character combined A
and B memories provide for a fairly long
CQ call. For casual operating, one might
program memories A and B for a CQ call,
memory C for a short GRZ call, and per-
haps memory D for a test call.

To playback a message, the selector
switch is set at ‘'send’” and the desired
memory address button depressed. The
message will be sent once. If the selector
switch is set at “‘repeat,’’ the message
will be repeated continuously. In either
case, if one taps on the key at any time
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Synthesized
Hand-Held

Scanner!

Chances are the police, fire and weather
emergencies you'll read about in tomor-
row's paper are coming through on a
scanner right now. All scanners sold by
Communications Electronics bring the
real live excitement of action news into
your home or car. With your scanner, you
can monitor the exciting two-way radio
conversations of police and fire depart-
ments, intelligence agencies, mobile tele-
phones, energy/oil exploration crews,
drug enforcement agencies and more.

Some scanners can even monitor aircraft
transmissions! You can actually hear the
news before it's news. If you do not own a
scanner for yourself, now's the time to buy
your new scanner from Communications
Electronics. Choose the scannerthat's night
for you, then call our tol-free number to
place your order with your Master Card or
Visa. A scanner is an excellent holiday gift.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else, Qur warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat©350

The Ultimate Synthesized Scanner!
Allow 30-60 days for delivery alter receipt of
order due to the high demand for this product.
List price $599.95/CE price $419.00
7-Band, 50 Channel ® Alpha~-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priorily Channel » AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display, Push a button—and the Vacuum
Fluorescent Display switches from "numeric" to
word descriptions of what's being monitored. 50
channels in 5 banks, Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $339.00

7-Band, 50 Channel » Service Search » No-
crysial scanner  AM Aircralt and Public
Service bands. ® Priority Channel » AC/DC
Bands: 32-50, 118-136 AM. 144-174 421-512 MHZ~
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcaf 300 now has these added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any bandfor
more ellticient service search

NEW! Bearcat® 350

Bearcat® 250

List price $429.95/CE price $269.00

6-Band, 50 Channel ® Crystalless ® Searches
Stores ® Recalls » Digital clock » AC/DC
Priority Channel ® Delay ® Count Feature
Frequency range 32-50, HE 174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies and recalls them, one at a time.
Overseas customers should order the Bearcat 250FB
at $379.00 each. This model has 220 V AC/12 V DC
power supply and 66-88 MHz low band coverage.

NEW! Bearcat® 20/20

List price 5449 .95/CE price $279.00
7-Band, 40 Channel ® Crysitalless ® Searches
AM Aircraft and Public Service bands » AC/DC
Channel ® Direct Channel Access ® Delay
Freguency range 32-50, 118-136 AM, 144-174 420-512 MH2
The Bearcat 20/20 automatic scanning radio
replaces the Bearcat 220 and monitors 40 frequen-
cies from 7 bands, including aircraft. A two-position
switch, located on the front panel, allows monitoring
of 20 channels at a time.

Bearcat® 210XL

List price $349.95/CE price $219.00
6-Band, 18 Channel ® Crysitalless » AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz
The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcal 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 1B channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

Bearcat® 160

List price $299.95/CE price $184.00

S5-Band, 16 Channel ® AC only » Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50. 144-174, 440-512 MHz
Would you believe...the Bearcat 160 is the least
expensive Bearcal cryslalless scanner.

This scanner presents a new dimension in
scanning form and function. Look at the smooth
keyboard. No buttons to punch. No knobs to turn.
Instead, finger-tip pads provide control of all scanning
operations, including On/Off, Volume and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcalfeatures such as Priority, Direct Channel Access,
Dual Scan Speeds, Lockout, Scan Delay and more.

NEW! Bearcat® 100

The first no-crystal programmabile handheld scanner.
Allow 60-120 days for delivery after receipt of
order due to the high demand for this product.

List price $449.95/CE price $299.00

8-Band, 16 Channel ® Liquid Crystal Display
Search ® Limit » Hold ® Lockout » AC/DC
Frequency range. 30-50, 138-174, 406-512 MHz.

The world's first no-crystal handheld scanner has
compressed intoa 3" x 7' x 1%" case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and "T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and has selectivity of better
than 50 dB down and sensitivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
keptl extremely low by using a liquid crystal display and
exclusive low power integrated circuits

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. For earliest delivery
from CE, reserve your Bearcat 100 today.

Bearcat® 5

List price $134 95/CE price $94.00

4-Band, 8 Crystal Channels » Lockout ® AC only
Frequency range: 33-50, 146-174, 450-508 MHz

The Bearcat 5 is avalue-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches. Order one
crystal certificate for each channel.

M - Tha
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00
Frequency range: 33-47, 152-164, 450-508 MHz
The incredible, Bearcal Four-Six Thin Scan™ is like
having an information center in your pocketl. This four
band, 6 channel crystal controlled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout
Measures 2% x 6% x 17 Includes rubber ducky anlenna
Order crystal certificate for each channel. Made in Japan

TEST ANY SCANNER

Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are nol compiletely satished, returm it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits)
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Fanon Slimline 6-HLU

List price $169.95/CE price $109.00

Low cosl E'ﬁhll'l'ﬂl‘.l. 4-band scanner!

The Fanon Shimline 6-HLU gives you six channels of crystal
controlled excitement Unique Automatic Peak Tuning Circult
adjusts the receiver front end for maximum sensitivity
across the entire UHF band. Individual channal lockout
switches. Frequency range 30-50, 146-175 and 450-512
MHz. Size 2% x6% x 1 Includes rubber ducky antenna.
Order crystal certificates for each channel. Made in Japan

Fanon Slimline 6-HL

List price $149.95/CE price $99.00

&6-Channel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHz

i you don't need the UHF band, get this model and save
money. Same high performance and features as the model
HLU without the UHF band. Order crystal certificates for
each channel. Made in Japan.

OTHER SCANNERS & AGEEIIﬂHlEI

NEW! Regency" t DB10 Scanner .$319.00
NEW! Regency" D300 Scanner . . $219.00
NEW! Regency® D100 Scanner_...... . .- $169.00
NEW! Regency" H604 Scanner. $129.00
Regency” M400 Scanner ___. .$259.00
Regency® M100 Scanner.. .. $195.00
Regency” R1040 Scanner. .. $1459.00
SCMA-6 Fanon Mnmrehdapterfﬁanery Charger £49.00
CHB-6 Fanon AC Adapter/Battery Charger . $15.00
CAT-6 Fanon carmmying case with belt clip $15.00
ALUC-3 Fanon auto lighter adapter/Baftery Charger. .. $15.00
PSK-8 Base Power Supply/Bracket for SCMA-E ... 520.00
SPS0 Bearcat AC Adapter. .. .. . £9 .00
SP51 Bearcar Battery Charger . £9.00
SPS58B Bearcal 4-6 ThinScan™ carr'_,nng r:ase $12.00
MASO8 Regency carrying case for HED4 : 215.00
FB-E Frequency Directory for Eastern US.A . - 51200
FB-W Freguency Directory for Western USA ..$12.00
FFD Federal Freguency Direclory for US A $12.00
TSG “Top Secrel” Registryof U S. Government Freg. ... $10.00
B-4 1.2 V AAA Ni-Cad batteries (s&t of foun .. $9.00
A-135¢c Crystal certificate. ... £3.00

Add $3 .00 shipping for all sccessones urrtiera-d at the same lime
INCREASED PERFORMANCE ANTENNAS

if you want the utmost in performance from your
scanner, itisessential thatyouusean external antenna
We have six base and mobile antennas specifically
designed for receiving all bands. Order #ABO is a
magnet mount mobile antenna. Order # AB1 is a gutter
clip mobile antenna. Order £#AB82 is a trunk-lip mobile
antenna. Order #AB3 is 2 % inch hole mount. Order
# AB4 isa¥%inchsnap-in mount, and # A70isanallband
base station anlenna. All antennas are $35.00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get the lastest delivery from CE of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Be sure to calculate your price using the CE prices
in this ad. Michigan residents please add 4% sales fax
Written purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 10 billing. All sales are subject to availa
bility, acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. Out of stock items will be placed on
backorder automatically unless CE is instructed differantly
Most products that we sell have a manufacturer's warranty.
Free copies of warranties on these products are available
prior o purchase by writing to CE. International orders are
invitled with a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are F.O.B. Ann
Arbor, Michigan. No COD's please. Non-certified and loreign
checks require bank clearance. Minimum order $35.00
Mail orders to: Communications Electronics,
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Visa or Master Card, you may call anytime and
place a credit card order. Order toll free in the
U.S.A. Dial B00-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. Order without obligation today!

Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics.”

t Bearcal is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana
t Regency is a federally registered trademark of Regency
Electronics Inc.

Copyright 1981 Communications Electronics™

Tl

A COMMUNICATIONS
ELECTRONICS™

854 Pnoena O Box 1002 T Ann Arbor. Michigan 48106 U S A
Call TOLL-FREE [B00] 521 -441 4 grouvinide U S A (313} §Gd-d444

We’'re first
with the best.




FILTER CASCADING
WORKS!

You can get significantly better performance from
your Receiver by improving its IF filtering. The most
cost-effective way to do this is to place a superior
B-pole S58 filter essentially in series (or Cascade)
with the original unit. The resulting increase in the
number of poles of filtering to as many as 16
causes a dramatic increase in selectivity and re-
duction of adjacent channel QRM. The authors of
the following major articles all stress the effec-
tiveness of FOX-TANGO filters in this application
and comment on Its simplicity: easy soldering;
no drilling, no switching, and no panel changes.
As a bonus, CW performance is improved as well
as SSB, at no extra cost or effort!

Recent Magazine Articles on Filter Cascading

YAESU FT-801/902. See "73", Sept. 1981
HEATH SB104A See "Ham Radio”, April 1981
KENWOOD T5820 See "CQ", March 1881

Read the original article or send $1 to FoxTango
for complete details of the one that interests you.
To make the modification, order the appropriate
cascading kit from below. Each contains the parts
specified in the article, the recommended Fox-
Tango filter, and complete instructions.

FOX-TANGO Cascading Kits In Stock

YAESU FT-201/802 Serles
HEATH SB104A Series

$85 w/mini amp.
*KENWOOD TS520 Series . ... $65 w/mini amp.
*YAESU FT-101 Seres (not ZD) $65 w/casc bd

*Proven mods based on articles in preparation

Shipping via Alrmall: $2 US/Canada, $5 Elsewhere
Florida Residents: Add 4% sales tax

FOX-TANGO stocks the widest variety of custom-
made time-tested crystal filters available from any
source for Yaesu, Kenwood, Heath, Drake, and
Collins rigs. Cascading Is only one application for
these filters. Others include replacing outdated or
inferior origina! units, filling spots provided for
optional filters, or adding extra filters using diode
switching boards if the "spots” are filled. However,
since the degree of improvement depends upon
the quality of the filter used, cheap substitutes
are no bargain! FOX-TANGO has never spared
expense or effort to make its filters the very BEST
and guarantees satisfaction - plus fast, friendly,
knowledgeable, personalized service. For infor-
mation about our complete line, including SSB,
CW and AM filters, phone or write for our free
brochure. Specify the set you want to improve.

We welcome mail or phone orders and accept
payment by VISA, MASTERCHARGE, M.O., Check,
Cash, or C.0.D. (at your expense).

FOXTANGO CORPORATION

Since 1971, By and For Radio Amateurs
Box 15944T, W. Palm Beach, FL 33406
Phone: 1-305-683-9587
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RIIET The mos! complete directory of Amateur 1

it "o my == Radio Equipment ever published-over | 500 A
s | (e products - over 100 manulacturers,/dis- W

i Eﬂﬁg tributors. Includes prices. specifications and g
Saia b Phag| pictures of iransceivers. ransmiters.

3 .

FECRIVErS, antennas. towers. lners. power

=eme  cunplies. microphones. melers. keyers. lest ]
gear STV RTTY. VFO's. and more! No ham library is complete without a ]
current edition of this Directory. BONUS - Included with each edition is a |
irep newsletter comtaining the latest prices and product information ]
Order your copy loday! All payments must be in LS. currency drawnona |
US. Bank. Prices lor the 1981 Edition are as follows |includes postage B
& handling} U.S. & Canada 3695 US & Canada - First Class $795 §
Foreign (Air] S10.00 Also. 3 complete set of 78, 79 B0 & 81 Directories i i
available for S1500 (US. & Canadal $2100 (Foreign - Air
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The MFJ-422 differs from the other MFJ keyers described in that it is constructed
around a Curtis 8044 IC. The construction is quite compact, and it is meant to mount
directly on top of the Bencher paddle to form an integrated unit.

during the playback, memory playback
will stop, and one can end or continue the
transmission by manual keying. The
same action results from pressing the
“reset’’ button, which resets all memory
addresses to the beginning. One does
nave to practice a bit to learn all the ver-
satile operations possible with the memo-
ry functions. In any case, all the memory
functions performed perfectly without
any r.f. or other problems. The instruction
pamphlet provided with the MFJ-482 pro-
vides quite complete instructions as to
both operation of the keyer and memory
functions.

If one hasn't used a memory keyer be-
fore, oneisin for a pleasant surprise asto
the handiness of such a device. How-
ever, as mentioned before, before acquir-
iIng such a keyer one should analyze how
much memory is needed. The MFJ-482
probably provides a good compromise
for most operators, while the MFJ-484
contains just about everything an avid
contest/DX operator needs, and the MFJ-
481 gives one a good keyer with a memo-
ry capability for one long CQ call or a
short CQ call and a QRZ call.

In all the keyers, memory retention is
provided by a 9 volt battery, if desired.
The battery will save the messages in
memory ifthea.c. poweris lostorifoneis
transporting the keyer. A battery will last
about 8 hours. However, the battery is
turned off when the on/off switch on the
volume control is turned off. In normal
nome station operation, if one wishes to
retain the memories, it is easiest to leave
the unit turned on all the time (the primary
of the plug transformer is across the a.c.
line all the time anyway). The d.c. power

consumption under standby conditions
was measured as only 0.36 watt.

For those who do not need memory
functions and want a compact Bencher
paddle/keyer combination, the MFJ-422
keyer is a good bet. The keyer is available
with or without the paddle. It is specifical-
ly designed to mate with the Bencher
paddle as shown in the photograph. The
keyer slips over the paddle and is attach-
ed to it by a single screw (the same one
that holds the rear rubber foot on the pad-
dle base). The whole combination, includ-
ing the paddle, measures only about 4 X
22 X bY2 inches. It can be powered
either by a 9 volt battery or by an optional
plug transformer.

Unlike the previously described key-
ers, the MFJ-422 uses basically just a sin-
gle IC—the well-known Curtis 8044, A bit
of extra circuitry provides for the same
negative or positive voltage universal
keying possibilities as with the other MFJ
keyers. Otherwise, the 8044 IC is com-
plete in itself with self-completing dot/
dashes, dot/dash memories, sidetone,
etc. The MFJ-422 provides side panel
controls for speed and monitor volume.
Internal controls provide for adjustable
weight and monitor tone. The auto/semi-
auto pushbutton switch provides for a
tune function in the semi-auto position.
The reliability and r.f.-proof gualities of
the Curtis chips have been well demon-
strated, so there is no need to go over
them. All in all, the MFJ-422 is a very neat
and compact packaging of a keyer based
on the Curtis 8044 with about as many
features as one could desire except for
memory keying. |t should be ideal for
home station or portable operation.

SayYouSawltinCQ
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CABLETYV
UHF UP CONVERTER

$44.95 ... (Reg. $59.95)
(shipping $3.25)

= 'C'ﬂ "]

MICROVERTER VUC-36
Converts Mid and Superband Signals to
UHF Channels 43 to B3. Allows all sets to
tune without EGSH}I‘ separate selector
boxes. "Rated #1. Accessory Kit available
for $2.00, consisting of matching trans-
former plus 2 jumper cables.

Call or write for Free Catalog
Other 75 ohm Cable Supplies:
2-way Cable Switch., ...........$54.95

F59A Connectors.,..........10/1%2.15
MTEUVFM Back of Set XFMR. .. .%$2.39

2-way Splitter.. . ..............92.79
A SO BT L i e i e s o e $4.39
s S M ) R e $ .48
RG-59/U Coax 100% Foil......$ .10/t
Inline Grounding Block.........$1.89
Outdoor Matching XFMR. . . ., .. $2.25
Indoor Matching XFMR.........$1.25
F61 Chassis Mt. Female........$ .48

Parts shipping add 10%, $1.50 minimum.
COD add $1.50. Fla. Res. add 4%.

NEMAL ELECTRONICS

5685 SW 80th Street, Miami, FL 33143
Telephone: (305) 661-5534
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BATTERY
EATER??

~ 1 YOU NEED A
/ BATTERY - BEATER!!!

(Radio not included)

BEAT YOUR BATTERIES!

OPERATE your SYNTHESIZED HT CONTINUOUSLY from any
17-30v D.C. source: Aute, Truck, RV, Light Aircraft
(12 or 28v system), Home D.C. Power Supply!!!
STEWART's New"BATTERY-BEATER"provides the proper
REGULATED voltage for your rig and plenty of
current for CONTINUDUS FULL POMER TRANSMIT! A1l
day travel, all evening Simplex Net with NO QRT
T0 RE-CHARGE! TRANSMIT EVEN WITH DEAD NiCads!!!!
*NOT a battery charger but a FULL POWER SOURCE with
TWO PROTECTION CIRCUITS?
«RUGGED ALIMIKUM CASEY NEW, IMPROVED MODEL FOR [COM!
S0 -TOUGH THE AVERAGE MAN CAN STAND ON IT!
»YOUR NiCads REMAIN IN PLACE! Simply unplug for
INSTANT PORTABILITY!!

sDESIGNED by an engineer from NASA's Jet Propulsion
Lab{:r_'atﬂrj.-' with components rated 50% beyond
requirements!

o PRE-WIRED' JACK for your radio with detailed, step-
by=-step installation instructions.

oTWD & FT. POWER CORDS - 10 FT. TOTAL REACH! VELCRO
pads to mount anywhere! 1 FULL YEAR WARRANTY!!

N0 INTERFERENCE with PL's! LONGER LIFE FOR: NiCads!

eThe ONLY accessory power supply that can claim all
these exciting features, and morel!

o NOW AVATLABLE for TEMPOD S5-1,2.5;

YAESU FT-207R. ICUM TC-2A/T: WILSON ME I, MK IV
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY!!)

“PRICE: ALL MODELS- $30.00 Post Paid. Ca. Res. add
€1.80 Tax. €.0.0.'s- You pay Postage and COD fees.

sPHOMNE: 1-213-357-7875 £

0.0,
STEWART QUADS P.0. Box 2335 Imwinpale, CA. 9176
CIRCLE 12 ON READER SERVICE CARD

52

SEOWEASE,

Regency 50 Channel
Programmable Scanner

The Regency D810 Scanner has 50
channels covering eight bands as well as
eight separate direct access banks. The
direct access keys allow the user to hear
preprogrammed channels to the most
common public service frequencies. The
D810 has a permanent memory which al-
lows preprogrammed frequencies to be
stored for up to nine years without battery
backup.

Other features include search, priority
channel, digital clock, count, scan delay,
dual scan speed, dual level display, back-
lighted keyboard, and LED indicators for
the direct access channels. Price is
$499.95, For more information, contact
Regency Electronics, Inc., 7707 Becords
Street, Indianapolis, IN 46226, or circle
number 101 on the reader service card.

DYMA Line Surge Protectors

DYMA Engineering’s new line of power
line surge protectors offer different line
voltage values of the firm's model 3AC
line surge protector with an improved se-
ries filter. The new models were develop-
ed to serve the specialized requirements
of various computer, terminal, and com-
munications uses. The protector is series
filter combined with an over-voltage pro-
tector. The series filter eliminates noise
and high-speed transients from the in-
coming power line.

The new models are the 1AC, which is
a hard-wired unit designed for internal in-
stallation in the protected equipment.
Also introduced is a 220v, 30 amp unit,
also hard-wired and designed for the pro-
tection of groups of loads and permanent
installation in a steel device box. For
more information, contact DYMA Engl-
neering, Inc., P.O. Box 1697, 213 Pueblo
del Sur, Taos, NM 87571, or circle num-
ber 104 on the reader service card.

Daiwa Infrared Mobile
Microphone System

Daiwa's RM-940 Infrared Mobile Mi-
crophone System offers cordless opera-
tion with a lightweight, compact micro-
phone that transfers all audio and trans-
mit/freceive switching on a safe infrared
beam. The RM-940 system comes com-
plete with a microphone, infrared sensor,
and control/charger unit. The electret
condenser microphone can be hung
around the neck (cord supplied) or clip-
ped to a shirt pocket. A latching push-but-
ton switch activates the infrared trans-
mitters on the microphone. Audio and
transmit/receive switching are then
transfered via infrared beam to a sensor
mounted near the sun visor or the rear-
view mirror. Maximum usable distance is
3.5 feet. An additional sensor can be add-
ed for broader coverage.

Microphone plugs compatible with
most Kenwood, Yaesu, and lcom rigs are
available, plus other plugs can be install-
ed. Also available are optional micro-
phone wind screens. For more informa-
tion, contact MCM Communications, 858
E. Congress Park Dr., Centerville, OH
45459 or circle number 106 on the read-
er service card.

Katzden Day-Nite Tool Kit

The Katzden Day-Nite Tool Kit is a port-
able 23 piece screwdriver and socket set
featuring a patented twin-lighted power
torque handle. It puts needed light on

Say You Saw ltInCQ




hard-to-see jobs anywhere screws, nut,
or bolts are worked with. The Day-Nite
power torque handle is made of rugged
ABS plastic and has twin lights built into
the handle to shine on the area being
worked on. Two AAA batteries are includ-
ed with the set.

The set includes 18 sockets to fit al-
most any nut or bolt (9 standard and 9
metric sizes), plus a socket adapter with
Ya " drive, a ¥%," standard screwdriver
blade, and a No. 2 Phillips blade. Blades
are chrome vanadium steel, torgue test-
ed to 80 Ibs. psi. The set comes in a sturdy
polyethylene case with a custom fitted
tray. Price of the kit is $29.95 plus $3.60
postage and handling. For more informa-
tion, contact Katzden Gallery, Dept.
LA-27, Box 906, 14911 Gwenchris Court,
Paramount, CA 90723, or circle number
105 on the reader service card.

Commsoft Codem CW Interface

The Commsoft Codem is a universal in-
terface for personal computers. It pro-
vides a way to get Morse code software
on the air. Converting received ¢.w. audio
to RS-232 or TTL signal levels and RS-232
or TTL signal levels to transmitter keying,
the Codem doubles as a code practice
oscillator and c.w. regenerator. A sharp
800 Hz bandpass filter, a.m. detector,
and low pass filter are designed into the
Codem to provide noise and QRM rejec-
tion. C.w. can be monitored using an in-
ternal 2 " speaker or with an external high
impedance earphone. Front panel sensi-
tivity, tone, and volume controls are pro-
vided. Manual is included, and price IS
$124.95. The 9VDC power supply is $9.95.

Also available is the CW89 software
package which includes split screen ais-
play, 4-99 wpm operation, receive auto-
track, a 1000 character pretype buffer,
and more. Price of the software package
is $99.95. For more information, contact
Commsoft, 665 Maybell Ave., Palo Alto,
CA 94306, or circle number 107 on the
reader service card.

IS YOUR LICENSE ON DISPLAY??

BEAUTIFUL HANDCRAFTED HARD-
WOOD CALLSIGN AND LICENSE DIS-
PLAY AVAILABLE.

No. 101 - Your Callsign handcrafted from one piece
of choice hardwood. Handfinished. Brass "Han-
die” plate and Gold Eagle. State Handle and year
of license issue. Choice of hardwood. $18.00.

No. 104 - 104RL - Your License on Display. A solid
hardwood shield 1~ thick. Your Call Letters can be
engraved (104) orraised % " x 1% " letters (104HL).
A Plexiglass Cover for your ticket for protection
Brass Handle plate included. State Handle, year of
license issue. Choice of wood. 104 - $12.50, 104RL-
$19.00.

Choice of Hardwood - oak, maple, bulternut,
black walnut, birch, ash, cherry, mahogany
Exatic Hardwoods Available
Write for Quotes
Discount Rates and Special Orders Done
for Radio Clubs and Organizations for
Awards or Gifts.

Satisfaction Guaranteed
Pse. Add $1.75 Handling N.Y.5. Tax 4%

wB2GJQ “AL"
A&M WOODCRAFT
P.O. Box 243, Rome, N.Y.

13440 ™
s 315-337-5642 e
YUy, /Ry o0
'qaa ﬂ# O
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World-Wide Amateur Radio Genter Inc.

Formerly Cohoon Amateur Supply

New ownership and management

Fact:
Fact:
Fact:
Fact:
Fact:

Our prices are for you!

We serve what we sell or others sell!
Most major lines in stock in quantity!
We ship world-wide!

You will miss the best deal and service around

if you don’'t buy from us!

CALL OR WRITE TODAY

World-Wide Amateur Radio Cemter Inc.

SayYouSawitinCQ

202-886-4534
307 McLean Avenue
Hopkinsville, Kentucky 42240
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Maximum gain,

Broadbanded
hi-performance

The new pacesetter

for tribander performance *
For the new age

of satellite DX

Handie Powerl
35W, Charger, Preamp

See your
KLM dealer

across the whole band

The ultimate H.F. monobanders

Verticals

KLM's S ]
“BIG STICKERS”

Plus much, much more!
Write for a complete catalog

KLM P. O. Box 816, Morgan Hill, CA 95037

(408) 779-7363
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W4DQU would have us change our perspective on how
long is long when it comes to wire antennas.

Who Says You Don’t Have The Room
To Put Up A Long Wire Antenna?
Of Course You Do!

BY RICHARD E. JAMES, JR.*, W4DQU

l seldom get on 80 or 40 meters without someone telling me
he is using a dipole or inverted Vee antenna because he does
not have room for a long-wire-type antenna. | believe part of the
problem is in the terminology. Most amateurs think of a long-
wire antenna as a single, end-fed, long wire. This is not one of
the antennas | have in mind, because it has to be extremely
long to achieve much gain, and it is unidirectional.

The antennas | have in mind are Vee-beams and rhombics.
both of these antennas are bidirectional as long as you do not
use terminating resistors in them to make them unidirectional.
Both of these antennas are also all-band antennas. The anten-
nas in fig. 1 will work 160 meters and up and neither requires a
lot longer than that required for an 80 meter dipole. A balanced
antenna should be at least approximately one-half wavelength
on the lowest frequency band for efficient operation on that
band.

In these two antennas, for a given length in feet, the higher
you go in frequency, the more gain you get. Of course, there is
an optimum angle for each band for each length, but any given
antenna will be usable on all bands and will give some gain on
each band as long as the apex angle is between 32 degrees
and 90 degrees. A short Vee-beam or rhombic will be closer to
optimum on the higher bands if the angle is small and closer to
optimum on the lower bands if the apex angle is large. A chart
of gain and optimum apex angles is shown in Table |.

| have put up many of these antennas, using available trees
in most cases. | do not worry too much about the apex angle.
The antenna is still a usable antenna and a much better per-
former than a dipole or inverted Vee.

Yes, these antennas require the use of a tuner and open wire
line, but you get some advantages:

1. All band operation.

2. Low feed line loss.

3. Due to higher impedance at the antenna feed point, on
most bands, the r.f. voltage is higher and the amperage lower.
This allows the use of light, inexpensive antenna wire and feed
lines. | use Saxton Number 18 gauge Copperweld (steel core)
antenna wire (Saxton Wire Company, Congers, New York)
Number 5300, Saxton Number 18 gauge (spaced one inch) 450
ohms open wire feed line Saxton Number 2500, and usually a
short piece of Saxton Number 1562 insulated open wire line as
lead-in between window and windowsill.

4. Anextremely good ground system is not needed as in the
case with a vertical antenna.

5. The antenna is cheap.

6. The antenna is so light that it can be pulled up to tree-top
height with a nylon string thrown over a tree limb.

7. Two antennas can work the world, especially if one is
oriented northeast and southwest and the other northwest and

*3653 Crestside Road, Birmingham, AL 35223

g B ———ad

130°

RHOMBIC: 304" WIRE

DIPOLE: 130" WIRE V-BEAM: 272° WIRE

Fig. 1- Wire antennas placed on a typical small city lot. Of

course, dimensions will vary.

Leg Length Optimum
in Wavelengths Gain Apex Angle
1 3.0dB 90°
2 4.5 dB 70°
3 5.5 dB o7 s
4 6.5 dB 47°
5 7.5 dB 43°
6 8.5 dB S o
7 9.3 dB 34°
8 10.0 dB 32°

Table |- A chart of gain and optimum apex angles.

southeast. The first orientation will probably work 75 percent of
the amateurs in the world from the continental U.S.A.

8. Separate antennas for high and low bands are not need-
ed.

In summing up, it is hard to understand why two such anten-
nas have largely been overiooked.

The Vee-beam is almost as easy to put up as a dipole. The
rhombic is a little more trouble because it requires four sup-
ports and all four in about the right places. However, the rhom-
bic does have slightly more gain for a given amount of wire and
sometimes it is the more desirable on a narrow lot because the
apex angle will be twice as large as on a Vee-beam erected on
the same lot.

Try one of these antennas. You will like it. Remember, the
longer it is, the more gain you get. But even Iif the antenna Is
short, it will do better than a dipole or an inverted Vee installed
on the same length lot because it will have twice as much wire
in it, more gain, and more space diversity. ¥
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HEAVY-DUTY
» REPLACEMENT TRA NSFORMERS_

ALPHA ATTD Power Translommier. © . . L. o e e e i s s s e e e -

. $210.00
AL PHA AT S POWET T RN OB . . v e s vsn diasss s i s s s a e s e e s S Ta $£270.00
B L ) P Bt T CHRY B OETTHOE. « . o dihin o v oo s s s aFa msaiae s esinte o iah o bbb b bis oobeaiale $145.00
COLLING 3001 Powar Tramsiormmer . . . o o e e o S G = $145.00
L L IN G I e TR O IOT . o s i s o e L i s $265.00
COLLING 516F -2 POWEr Trana OBl . .« & v v v vt nsan s aies mnssensessnssan $110.00
COLLINS KWS-1 Plate Translomer. . . ... i e inesnansansinassscnssasas $175.00
COLLINS PM-2 Power TransS OB, . . oo vvsne caesesaseeinens L o R $ 9500
DENTRON DTR 20000L-B Power Translommer. . . . .o e e i e ve e eeaie e e s $145.00
DENTRON MLA 2500 Power Transhommer. . . .. oo it e e ims e oseeanaind $135.00
DRARE LAR FIals T T R . o s iiiaaais et e s e 8 e 0 3 0 s o e s $165.00
DRAKE L4B Outboard Plate Transfommiar. & . ..o oo v cer s cne s nson snnsonnas $210.00
GONSET GSB-201 or200 MK IV Power Transformer. . ... oo o v e inn e s e $145.00
HALLICRAFTERS HT-32 or HT-37 Power Transformer. . . .. oo s vnivsnesseses $110.00
HEATH HA- 10 Warrior Plate Transiomer. . . .. .o ot e s e e s sc s s s seasseeene s $130.00
HEATH SB- ) PIate T i s O I BT . o o s v s o diis saie b ik os w i s $135.00
HEATH SB-220 Outboard Plate Transformier. . . ... o in i i in e etansoscsonsas $195.00
HENRY ZK Plate Transi ool . .. .. ... i et e es s s sseeneeeennssens s $£175.00
HENRY 2K -4 PoOWar T rans Ofmiee . .o i e s sisas s s st atsstnseresssens $175.00
N Y A P T O T . . v vvveinrrsie wirim rw s s b s e s e e $185.00
HENRY 3-A D e COKD.. . . . . oo v v v cv v oirrocrrsirssrorie s e eiaeeyerysss $ 90.00
JOHNSON Thunderbolt Plate Transfonmmier. . .. ..ottt i e e e s s s aaas $140.00
NATIONAL NCL-2000 Power Transiommer. . . .. .o ie e amees s o e emeennn $135.00
SWAN MK Il or MK VI Power Transformer. . . . . ...t s ot e e s eneenesnnns $135.00

OFF-THE-SHELF SPECIALS

PLATE XFMR: 2400 VAGC @ 1.5 AMP ICAS, 220240 VAC Pri., 41LBS. .. .. . ... .. $165.00
PLATE XFMR: 2400 VAC @ 2.0 AMP CCS, 115230 VAC Pri,BOLBS . . .. ........ $215.00
PLATE XFMR: 3000 VAC @ 1.5 AMP CCS, 230 VACPri..80LBS. .. ............ $215.00
PLATE XFMR: 3000 VAC @ 3.0 AMP CCS, 230 VAC Pri,, 120LBS. . ............ $395.00
PLATE XFMR: 3500 VAC @ 1.0 AMP ICAS, 115/230 VACPri., 41LBS_ . ... ... ... $165.00
PLATE XFMR: 4000/4600 VAC @ 1.5 AMP ICAS, 230 VAC Pri.,60LBS. .. ....... $220.00
PLATE XFMR: 6000 VCT @ 0.8 AMP CCS, 115230 VAC Pri, 41LBS. ... ........ $165.00
FILMT XFMR: 5.0 VCT ¢p 30 AMP, 115230 VACPri,95LBS. . ............ . T
FILMT XFMR: 5.0VCT @ 60 AMP, 1101220 VAC Pri., 134 LBS. ... ......0nuuers $ 75.00
FILMT XFMR: 7.5 VCT @ 21 AMP, 105117 VACPri_ 95LBS. . . ... ... . ...u. $ 37.50
FILMT XFMR: 75 VCT @ 75 AMP, 115230 VAC Pri., 202LBS. . . ... ... $ 9500
FILTER CHOKE:BOHY @ 1.5AMPDC 10KV Ins, 41LBS. . .....o0vvvrerines £165.00
SWINGING CHOKE: 530 HY @ 1.0 AMPDC, 10KV Ins.,23LBS. . ............. $115.00
FILMT. CHOKE: 30 AMP Bi-Filar wound RF filament Choke (1830 MH2). . ... ... $ 1200

ALL TRANSFORMERS AND CHOKES GUARANTEED FOR 12 MONTHS
Many others also available. Write for free list or quote on any custom transformer, choke,
or saturable reactor.

4007 Fort Bivd., El Paso, Texas 79930 Talaphuna {91 5] 566-5365
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’ wrenthumams who arﬁ Ww@aﬂ -%é- Te Q@&y -
| infarmatmﬁ they need to really use their scanners! You

get an F.C.C. quick reference frequency allocations

chart;, plus SCANNING TODAY magazine, a forum for
scanning news and technical articles with regular fre-
quency updates from all across the United States.
Also, FREE classified ads allow members to exchange
frequency info, 10-codes, as well as sell and exchange
equipment with over 30,000 members nationwide.

Your membership kit includes an |.D. card, certif-

icate, vehicle decal, and much more. Join today and
get free “Scanners Hear It First" bumper sticker! Send
check or money order for $10.00 to:

SCal

Scanner Association of North America
Suite 1212 CQ, 111 E. Wacker Drive, Chicago, IL 60601.
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The Printed Word:
new reading material

Electronic Circuits Notebook: Proven Designs for Systems Applications.
A distillation of designs that solve real problems encountered
by working engineers, this book demonstrates how to break
new ground in performance, cost reduction, and reliability.
Compiled by the staff of Electronics magazine under the direc-
tion of Editor in Chief Samuel Weber, this work presents the
most helpful contributions that appeared in “‘Designer’'s Case-
book,” a popular regular feature of the magazine from 1977 to
1980. Hundreds of circuits are provided. The book is 344 pages
and contains 268 illustrations. It is available for $32.50 from
McGraw-Hill Book Company, 1221 Avenue of the Americas,
New York, NY 10020. For more information, circle number 109
on the reader service card.

Air Scan, The Directory of VHF Aero Band Scanner Frequencies. By
Tom Kneitel, K2AES, this is the all new third edition in a new
5va” x 8%2" format with 80 pages. The book offers some
30,000 plus frequency listings covering topics such as control
towers, ground control, Unicoms, test pilots, airline "‘company”’
operations, and more. It covers the U.S. and Canada and Mexi-
co. New sections include aviation weather communications,
HF/SSB airline route frequencies, and more. The new third edi-
tion is $7.95 per copy and is available from CQ's Book Shop.

Basic Electricity and DC Circuits. Radio Shack is now offering this
series of lessons pre-recorded on six audio cassette tapes as
an instructional complement to the company’s two-volume DC
Circuits text. The cassette tape course, Basic Electricity and
DC Circuits (62-2401) is available for $29.95, and covers the
material in both DC Circuits volumes: basic concepts, mathe-
matics, the fundamentals of DC electricity, an introduction to
electricity, voltage dividers, capacitors, inductors, and more.
The cassette tapes are available for $29.95 from Radio Shack
stores. For more information, contact Tandy Corp./Radio
Shack, 1800 One Tandy Center, Fort Worth, TX 76102, or circle
number 110 on the reader service card.

Grove Communications Monitoring Accessories Catalog. A new 20-
page catalog of communications monitoring accessories and
publications is now available from Grove Enterprises. Featured
are several receiver add-ons designed to enhance the listening
quality of both professional and non-professional monitoring
posts. New products include a frequency-selective antenna
tuner for the 10 kHz through 30 MHz spectrum, a scrambled
speech decoder with an adjustable deep notch tone interfer-
ence filter, a dual scanner antenna coupler, and more. More
than 20 products include antennas, filters, couplers, convert-
ers, preamplifiers, hard to find books, etc. For a copy of the free
catalog contact Grove Enterprises, Inc., Dept. A, Brasstown,
NC 28902, or circle number 113 on the reader service card.

Webster's Microcomputer Buyer’s Guide. This buyer’s guide is a de-
talled reference guide listing approximately 113 private ven-
dors for microcomputer users. Written by Tony Webster and
published by Hayden Book Company, the book's 16 chapters
contain four parts: Theory and Application, Independent Soft-
ware Vendors, Microcomputers, and Microcomputer Systems
and CRT Displays, Printers, and Printing Terminals. The book is
paperback, 326 pages, 8" X 10", andis available from Hayden
Book Company for $25. For more information, contact Hayden,
or circle number 114 on the reader service card.
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CUBIC'S -9
ALL BAND ASTRO-105

A new name, a new look, and a new standard
of performance in ham radio!

(and you don’t have to be a computer expert to use it!)

ALL BANDS INSTALLED DUAL Fast RTTY  Jack Fully variable  Dual 8-pole filters. True Passband
AND OPERATING! ultra stable break-in VOX for separate G(g decay 1.4:1 shape factor Tuning with
160 thru 10 PTO’s (QSK) receive -6 to —100dB width and
including WARC bands antenna position

indicators
Built-in CW output Sophisticated Speech Exceptional Dynamics RF/IF Gain Optional CW
VSWR meter pulse shaping Noise Blanker Processor Noise Floor —132dBm Controls Narrow Crystal

— hard or soft 3rd order intercept +15dBm Filter

4

ASTRO-103 — |
The Professional ]
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ASTRO-150A

of the ASTRO family, the
huhunlﬂghly

a W m antenna, and S0 2 e ol i e e
course, ALL BAND cuueraga | | AL O y

through 10 meters, including the
bandsat 10, 18, and 24.5 MHz. All bands
are operating now, nothing to buy later,
and of course WWV is covered.

With the optional 400Hz crystal filter
installed, which cascades with one of the
8-pole LF. filters and can be moved
through the passband, along with QSK
prowvisions, the ASTRO-103 is the CW
operator s dream!

Pertormance under high cross mod
conditions found in todays crowded
bands is second to none. With dual
independent high stability PTO’s for split

ing
ng, the ASTRO-150A
'-!ttithe way fur cnmpztltive radios now

e Corporation’with over 3,500 i

employees world-wide, inciudmg maore
than 1200 scientists, engineers and
technicians, has more than one million
square feet under roof.

Established in 1951 the company has
grown and expanded in high technology
fields, including computer based
automatic fare collection systems,
electronic countermeasures, supersonic
pilot training and other defense and
space systemns, electronic positioning
devices and, of course, communications.

tf"
“ ASTRO- IlJ’E:‘u'H

The ASTRO-102BXA provides basically all
the fine performance of the ASTRO-103 at a
lower cost, but less the WARC bands, which
of course may be added later if desired.

band DX and all its other features, the
ASTRO-103 is the result of American
lechnology and American Quality
combined to bring the best to the
American Amateur.

New Cubic Amateur products reflect this
heritage of excellence and is your
assurance of the strength and resources
to support your purchase in the years to
come.

| - ¥ =L T oy i el

&% CuUBIC

COMMUNICATIONS,INC.

305 Airport Road, Oceanside, CA 92054
(714) 757-7525
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edition of the worlds
most famous linear amplifi a

he 2K Classic represents the culmination of fifteen yearsexperience indeveloping, Features:
manufacturing and improving the 2K series. It remains as always a “workhorse™, § Two rugged Eimac 3-500Z
engineered and built to loaf along at full legal power for days or weeks without rest. A grounded grid triodes
look inside shows why! No expense has been spared to make the 2K a truly "Classic” Pi-L plate circuit with silver plated
Amateur amplifier. Heavy duty, top quality components along with its rugged tanik coi
construction assures you of trouble free operation. The 2K Classic offers engineering i) | |
and features second to none. It will put your signal on the air with greater strengthand * Resonant cathode pi input circuit
clarity than you ever dreamed possible. The 2K Classic operates on all amateur bands, ® Maximum legal input on all modes
80 through 15 meters (export models include 10 meters). ® Price: $1295.00

'\

~Another fine member of the famous Henry Radlo family of superior
j/A”' lKD 5 amplifiers. And we're still convinced that it's the world's finest linear In
Its class, The 1KD-5 was designed for the amateur who wants the quality and dependabllity of the
2KD-5 and 2K-4, who may prefer the smaller size, lighter welght and lower price and who will settie
for a little less power. But make no mistake, the 1KD-5 Is no slouch. Its 1200 watt PEP Input (700
watt PEP nominal output) along with its superb operating characteristics will stlll punch out clean
powerful signals...signals you'll be proud of. Compare lis specifications, Its features and Its fine
components and we're sure you wlill agree that the 1KD-5 Is a superb value at only $695.

7 We have been suggesting that you look inside any amplifier before you
| '.‘j/fff” 2KD-5 buy It. We hope that you will. If you “lift the lid" on a 2KD-5 you will see

oniy the highest quality, heavy duty components and careful workmanship...attributes that
promise a long life of continous operation in any mode at full legal power. The 2KD-5is a 2000 watt
PEP input (1200 watt PEP nominal output) RF linear ampilifier, covering the 80, 40, 20, and 15 meter
amateur bands. It operates with two Elmac 3-500Z glass envelope triodes and a Pl-L plate circuit
with a rotary siiver plated tank coll. Price $945.

And don’t forget the rest of the Henry family of amateur amplifiers...the Tempo 2002 high power
VHF amplifier and the broad line of top quality solld state amplifiers. Henry Radlo also offers the
3K-A and 4K-Ultra superb high power H.F. amplifiers and a broad line of commercial FCC type
accepted amplifiers for two way FM communications covering the range to 500 MHz.

T A A Akt hkhhhd N
* ' *
* *
* A brand new “super” linear...the 3K Classic! Designed for the most critical

Amateur Radio operator...the individual who wants and appreciates owning
* the finest. Available in spring 1981. *

%ok e e ok e v dk o o e o o e e ok ok e o e e e o o e e o o o o ok
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4

Henry fidlo

Prices subject to change without notics
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HENRY RADIO
...the oldest and still the best

It all began for Henry Radio in 1927. In 1981 we're still going strong.

Now, more than ever before, we feel able to provide you with the world’s finest and broadest line of amateur radio
equipment. Whether you live in California, across the country or even across an ocean, Henry Radio still provides the
most complete “one-stop” shopping center for your radio equipment needs.

New |
_Rrand N All the benefits that have made Henry
famous around the world are still here
| for you.

= ipeie == 7] .~ ® Large stocks of the finest amateur

N | equipment.

OLeza-9 o oo_cs - &8 ' ® Generous cash discounts offer you

| ) KENWOOD'S

The FT-ONE low, low prices. 3 s | e
Yaesu's top engineering team is ® Op noic transceiver. . ine 1 o-
proud to unveil the transceiver they Trﬂ'“:le SROVMICe S v S o 830S. Every conceivable operating
“always wanted to design”, a equipment. feature built in. Combines a high
revolutionary blend of computer ® Expert technical and service staff. dynamic range with variable
and RF technology. = f ' h bandwidth tuning, IF shift, an IF
Full coverage, all-mode, fully Fifty years of responsible et ] notch filter . . plus much more.
synthesized, ten digital VFO's with dising so you can be sure you will get

memory, full CW break-in, plus many
elite class performance features what you pay for.

everything built in. Let us know how we can help you.

2K CLASSIC

The 2K Classic
linear amplifier
the culmination of
years of experience
in developing and
manufacturing the
2K series, will loaf
along at full legal
power.

Features heavy
duty, top quality
components and
rugged
canstruction.

Of course, we stock the full line of
Drake, Icom, Kenwood, Yaesu,
Cubic, Bird, Collins and Tempo
products as well as many other fine
names. Need an antenna, mast,
Drake's top of the line solid state accessories of any kind? Try us . ..

continuous coverage synthesized we have a huge inventory.

HF system. Offers advanced high .

performance transceiver design, Sﬁ””” 13?,;‘] ;f?%fﬂﬁqm;ha 4K-

true passband tuning, unique Itra an e ESS.FF’; superb

independent receiver selectivity and | high power HF amplifiers plus a

many, many more worthwhile broad line of commercial FCC type

features. accepted VHF and UHF hand helds
Y — - and amplifiers for two way FM

communications.

TEMPO S-5

A thoroughly field
tested, simple to operate
fully synthesized hand

held. The S-5 is
extremely reliable and

ruggedly built,
assuring a long life of
hard use. Provides

S watts output (or

1 watt switchable)

in the 144 to 148
MHz range

ICOM'S BEST. .. the IC-720A

A full featured solid state HF
transceiver offering passband tuning,
digital display of mode/VFO and
frequency, 9 band Tx/Rx (new
WARC bands included) and 2 VFO's

HENry hadly

built In.
2050 S. Bundy Dr., Los Angeles, CA 90025 (213) 820-1234
931 N. Euclid, Anaheim, CA 92801 (714) 772-9200
Butler, Missouri 64730 (816) 679-3127

TOLL FREE ORDER NUMBER: (800] 421-6831

For all states except Califorma
Caif residents please call collect on our regular numbers
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Here’s something that’s easy to build and will enhance
your c.w. operating for contesting and DXing.

All Solid State T/R Switching

For Linear Operation

smce my original article on the sub-
ject, ""Quieting Amplifiers for Fast C.W.
Break-In'", | have gone through several
generations and improvements on the
T/R relay unit, the ultimate goal being
elimination of the electro-mechanical re-
lay used for bias and antenna transfer
functions.

The first approach to this goal was to
modify the relay bias switching circuit to
solid state switching with r.f. sensing.
There have been a number of excellent
articles describing this type of modifica-
tion; however, they are too numerous to
list. Therefore, | will confine my discus-
sion to modifications of the equipment in
use at this station.

Equipment in use here is the Dentron
MLA-1200 r.f. Amplifier and a Ten-Tec
Model 540 (Triton), a transceiver which
lends itself readily adaptable to QSK op-
eration.

Referring to fig. 1, the block diagram
indicates the three units discussed:

(A) R.f. sensing unit
(B) Bias switching unit
(C) Antenna T/R switching unit

R.F. Sensing Unit

Fig. 2, the r.f. sensing unit diagram, is
straightforward. Components of this unit
are mounted on a small etched PC board
(Radio Shack 276-151). This PC board is
trimmed down to approximately 1.6 X
22cem (%" x %"). The board is mounted

*801 Wright's Way, Storrs, CT 06268

BY NICK LEFOR*, W1DB

e

DIODE
SWITCHING
PC BOARD

ANTENNA T/R SWITCHING UNIT

PA-19
PRE-AMP
BOARD

v

BIAS SWITCHING
PC BOARD

BIAS SWITCHING UNIT

The antenna T/R switching unit on the left with the bias switching unit on the right.

on the underside of the r.1. ampilifier chas-
sis, and its output (which keys the bias
switching) is taken out of the r.f. amplifier
cabinet with an RCA phono-type recep-
tacle.

Bias Switching Unit

Fig. 3, the bias switching unit diagram,
is a modification from several articles
that have appeared in various publica-
tions. Components identified in this dia-
gram are also mounted on a PC board
with the exception of the bias keying tran-

sistor, Q3, which is mounted on the top of
the mini-box which houses the bias
switching unit. The bias switching unit
consists of a small aluminum utility box,
approximately 7.6 X 7.6 X 5.1cm (3 X
3 X 2 inches) (Radio Shack 275-206),
phono connectors, and a power transis-
tor socket (Radio Shack 276-029) for
transistor Q3. Lack of space within the
cabinet of the linear amplifier dictated
that this unit be constructed and mount-
ed externally. This may be an advantage
to the experimenter, if one does not wish
to modify or alter commercial gear.

60 o CQ e December,1981
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L---—-s—{l;-—--—Hé:. ——————————————— Y94 LO-—-0-—0-
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N o antanna
—¥49-—— 34— 19
l BIAS SWITCHING UNIT I Shorted
I See Fig. 3 | phono plug
| I
— 39— —— 39— -
Optional +12v.
kKeying _
input Fig. 1- Block diagram for solid state T/R switching.

To recover this loss, it was assumed
that an r.f. preamplifier assembly, similar
to the Ameco Model PLF-2 or the Palomar
Engineers Model P-310X, inserted be-
tween the T/R receiver antenna phono
jack and the receiver antenna input,
would indeed be satisfactory. However,
the addition of another unit to the station
precluded their installation.

The answer to the foregoing problems
was the PA-19 wideband preamplifier
manufactured by Digitrex Electronics.*
This preamplifier is ideal mechanically, a
25 x 25em (1" x 1") PC assembly,
and ideal electrically with a frequency
range of 2 to 200 MHz with ample gain to
offset the insertion loss mentioned earli-
er. The preamplifier schematic i1s shown
within fig. 5, with components identified
for reference only. Note: Price of the
PA-19 preamplifier is approximately $10.

Fig. 5 shows the final circuitry now in
use in the antenna T/R switching unit
This unit is housed in an aluminum utility
box similar to the bias swilching unit.
V.h.f. and phono connectors permit exter-
nal connections. The photograph indi-
cates mounting of the diode switching PC
board and the preamplifier PC board.
Note that this unit is mounted to the linear
amplifier as shown in fig. 1 of my earlier
article.’

T/R switching function of this unit is
performed by application of the ‘T volt-
age (approximately + 10v) from the Ten-

Connection to the associated units is
made through the use of color-coded
phono cables (Radio Shack 42-2309).
Note that in fig. 3 an optional keying input
IS provided for use where r.f. sense key-
ing (approximately + 5v) may not be de-
sired.

Alternate transistor types are also
given. These transistors, identified at Q3,
have voltage ratings of 1500v to 800v,
and sufficient current rating for the In-
tended use.

Antenna T/R Switching Unit

In developing the antenna T/R switch-
ing unit, several articles were consulted,
including Frey's article "‘How to Modify
Linear Amplifiers for Full Break-In Opera-
tion.""2 The electronic T/R switch describ-
ed by Frey in his article appeared excel-
lent; however, | was concerned with en-
tering the r.f. amplifier and the presence
of high voltages. In addition, space within
the r.f. amplifier was limited, plus the re-
quired band switching for the resonant
tuned circuits was not desired in this
case. The approach taken was to use an
external T/R assembly with forward bias-
ed diode switching as shown in fig. 4. In
testing this assembly, it was found to
have approximately 20 dB insertion loss
on receiving. This loss might be explained
by “‘suck-out’” as described in the ARRL

Handbook ?

Say YouSawlitIinCQ

GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10. 15, and 20 METERS

little effort.

* ' EXCELLENCE
Buy two elements now — a third

and fourth may be added later with

A Two Elements $215
. Extra Elements $154

; Price is
'F.O.B. Transcona

INCLUDES U.S.
Customs Duty

KIT COMPLETE
WITH

e SPIDER
e ARMS
e WIRE

e BALUNKIT
e BOOMWHERE
NEEDED

WINNER OF
MANITOBA
DESIGN
INSTITUTE
AWARD OF

Get a maximum structural strength

with low weight, using our “Tride-

tic”" arms.

QEM QUAD PRODUCTS LTD.
Transcona, Manitoba, Canada R2C 215

Box 53

Please send all reader inquiries directly.
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Fig. 2- The r.f. sensing unit.

Tec Transceiver to point ‘A’ in fig. 5. This
voltage forward biases CR1, which effec-
tively places point ‘X' at ground potential,
thereby grounding the input to the r.f. pre-
amplifier. The 'T" voltage is obtained from
the accessory socket on the rear panel of
the transceiver.

Conclusion

Response time (T/R switching) of the 1
kw r.f. amplifier in use at this station is
now fully compatible with the QSK fea-
tures of the Ten-Tec transceiver. Note
that the auxilliary output control contacts
on the Ten-Tec are no longer used, there-
by eliminating the built-in delay circuit.

Needless to say, the features of full
QSK have been extolled many times, and
It is indeed gratifying to enjoy the many
benefits provided by full QSK.
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Fig. 3— The bias switching unit.
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Fig. 4- The T/R switching unit (forward biased diode).

T e e o )

Transmitter
antenna adapter

z-awmi

NOTE:

A, B, C Connections to TEN-TEC 540 (Tritan).
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HAL Puts MORE Behind The Butions

Bla
urck Half
72 or 36 White or Auto
Character Characters Full TX/RX
Lines Unshift Duplex Control
45-1200 Baud RTTY . PIGﬂ Status
1-100 WPM Morse Display Indicator S;‘eo s,r"ﬂl'::ll::“ms
Code on Screen | (For Baudot) (“Diddle™)
& I_ Co J ons Te ir;al CT2100
: ..-m;__ DATA - — o 1 Llﬂ.l'r TX/RX EDHTI'I:H. MONITOR
_ —- | = - 1 - — B
{ .. _‘,,.__._:.._ W e iz T‘I...I'ul:'IlHﬂ IH?'C‘:E"’ ; == l..-’_ﬂ .
Auto All 3 RTTY Audio or Transmit
Four Internal Mark-Hold Shifts RS232 and Receive
RTTY Demodulators (High or Low Tones) Data [With RTTY Loop Devices
* High Tones (U.S. Standard) Audio Monitor
* 103 Modem (1070/1270 H2) O Soraah T e Sl Input or Output
* 202 Modem (1200/2200 HZ) m?F"‘Iu:-“ ng Lar iveroriape Signals

Ext. Scope Connections

internal Speaker
Plus External Output

/—CT 2100 System:

e CT2100 Communications Tarmlnal

* KB2100 Keyboard

* Video Monitor

* Printer (300Bd Serial ASCII-MPI-88G)

* 24 Line Display
* 2 Pages of 72
Character Lines
-0r-

Communications

AL

* RM2100 Rack Adapter
* MSG2100 2000 Character
“Brag Tape’’ ROM

4 Pages of 36

Character Lines
* Split Screen

(with KB2100)

CT2100

FAL
Wi fapiiz 2

It

r I

HAL COMMUNICATIONS CORP.
Box 365

Urbana, Illinois 61801
217-367-7373

HEBEEano

B At e BN -
= e % RS R RS e Sr B
B e e B pad B B B B
Il B G i Il St Sl S

NOW! HAL Equipment is
in stock at leading Amateur
Dealers. See page 6 for

the location of your nearest
dealer.
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UNIVERSAL COMMUNICATIONS

A Division of Innovative Labs Inc.
P.O. Box 339, Arlington, TX 76004-0339

MODEL DL-2000

At last, an inexpensive, state-of-the-art satellite TV receiver:

SATELLITE RECEIVER

Channel scan feature standard
Jack for external signal metering

* High quality construction, attractive packaging ‘?§<4

* Built-in RF modulator and video output driver A

* Front panel selection of video polarity MODEL DL-2000

* Fully tunable audio with AFC SATELLITE RECEIVER

* LED bar readout indicates video quality $749.95 Lots of 1

* Local oscillator leakage minimized special mixer design $699.95 Lots of 10 8

* Remote control option available NOT A KIT! I“\

Accessories include LNAs ($595 and up), power supplies for LNAs, feedhorns and antennas.

Universal
Brand K Communications Brand S
DL-2000
Suggested Retail
$695.00 $749.00 $895.00
Built-in Modulator No (add $45.00) v External add-on ($79.95)
Built-in Scan No v Not available
Built-in Metering No v Not available
Video Polarity Shift No v Not available
Features Remote Control Yes v Plugs in add-on $38.95 Not available
AFC Performance Good Excellent Poor
Picture Quality Very good Very good (true disc) Good (tears)
Variable Sound Tuning Good Good Poor
Active Clamping Circuit Diode clamp True clamp Diode clamp
External Video v - -
External Audio v v v
AFC Indicator No v Not available
Appearance Fair Very good Fair
LNA Power Down Coax Yes, not Switchable Set on
switchable
Quality of Inside Assembly Fair Very good Fair

*Pricing based on single unit. $740.00 (kit) $787.95" (assembled) $974.95* (assembled)
COMING NEXT MONTH...OUR OWN
2300 MHZ TRANSMITTER AND 1691
WEATHER SATELLITE DOWN CON-
VERTER (CRYSTAL CONTROLLED
WITH PREAMP).

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 CDST; MON-FRI  (817) 265-0391 INFORMATION

Our product may be copied, but the performance is never equalled.p,0. BOX 339. ARLINGTON,

UNIVERSAL COMMUNICATIONS 1 0033
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Name J169 DX IS! 9.45

Address B170 | Complete Idiot’s Guide to DX 12.95

City ¥ The Shortwave Propagation |
) C137 | andbook - 2nd Edition 8.95

State Zip a
B S

[0 Check [JMaster Charge [] Visa
Card No. EIDirEE waived on orders of $50.00 or more. Books shipped Shipping Charge

X

DXers Book
SPECIAL'!

Now, just in time for Christmas giving comes this neat, money-saving gift package offer. For
the “Big Gun DXer" or the *“Little DX Pistol"” on your Christmas shopping list give this on-
target 3-book package of great DX reading and reference. Buy just one or buy them all and

save!

Special Holiday DX Book package features
the outstanding DX IS!", the best of the
West Coast DX Bulletin, a 188 page
compilation of knowing DX commentary by
Hugh “Cass" Cassidy, WAGAUD. Nowhere
else will you find such thoroughly
entertaining views and commentary on the
DX subculture. Meet The Local QRPer, The
Old Timer, Slim, Red-Eyed Louis and his
cousin Sunspot Louis, The True Blue DXer
and other fictional creations grown from
Cass’ fertile imagination. A “must” on every
DXer's bookshelf.

Now, by no stretch of the imagination is this
next part of our Holiday DX book package
intended to demean the intelligence of either
The Local QRPer or The True Blue DXer, but it's
called “The Complete Idiot’s Guide to DX" and
it's written by Stuart Gregg, NF4Z. This
entertaining and informative guide is laced with
some solid information on the practical
aspects of DXing: revelations to the newcomer,
‘ confirmation for the experienced DX hound. ..
et 2 Vel o entertaining to all.

Charlie T. Allsa WDV sad
Jamew 8. Allem W00

gl = un
TG
Rounding out this 3-book

ot -..-1_|-'_|'|__-‘:| %ﬂ!l.ﬁ _J
,ﬂ.;fj;:‘:lf" ) ’J’ 5 rl S m a S package is the brand new
(= 1L . F 2md Editin

I...-

2nd edition of the highly i

T acclaimed “"Shortwave

,..X A\ Special Value ruoinaes. B
g ) by W3ASK and N4XX. This PROPAGATION

This $31.35 value only new edition updates the “ﬂﬂﬂﬂﬂﬂﬂ
Complete 1979 edition with recent e oy Soths MRS et

3-book 2 5 0 0 sunspot data, numerous
changes and corrections,
combo = and a detailed index. Take

a little more of the mystery
out of propagation

Individual Book Prices forecasting with the “Prop
Book.” A worthy

wngL .. DR 188, oveaicinmrvisrsnsrssens 8 BAS successor to a classic in

Complete Idiot's Guide to DX 12 95 the Amateur Radio
literature.

Plus $2.00 shipping

shortwave PropagationH.B. .. .. .. 8.95

76 North Broadway
CQ m oP QTY. ORDER # TITLE PRICE TOTAL
SH Hicksville, NY 11801
Q200 | DX Christmas Package 525-001

W Order Date:

Shipping charges $2.00 per order. Shipping charges

bDes! way. All orgers are processed the day they are
received. Please allow 30 days for delivery within Grand Total

MNofth Ameariica

Signature required on all charge orders:




Expand your station versatility...-

<> [IITA. Theta 7000E
Microprocessor-Controlled

Commumcatlons
Terminal

The perfect addition to any
amateur radio installiation!
Complete, automatic send/
receive of Morse code (cw)
Baudot code (RTTY) and ASCII
code (RTTY). Works with

any video monitor.

7-Channel Battery Back-Up Memory, the Theta 7000E has
seven keyboard-selectable, non-volatile, random access
memory channels each of which can hold 64 characters. Data
in these memories is alterable at any time and is retained
when power Is removed. Messages in these memory channels
can be repeated 1 to 9 times via keyboard command. All
channels may be daisy-chained for continuous read-out.
Channel number in use is indicated on display.

Wide Range of Transmitting and Receiving Speeds, 5 to 50
wpm in Cw with autotrack on receive, Standard RTTY speeds
of 60, 67, 75, and 100 wpm Baudot code and 110, 150, 200, and
300 Baud ASCII code.

Sell Contained Demodulator, three-step shift selects either
170 Hz, 425 Hz or 850 Hz shift with manual fine tune control
of space channel for odd shifts. High/low tone pair select.
Mark only or space only copy capability for selective fading.

CONVENIENT KEYBOARD FEATURES, automatic keyboard-operated
transmit, (KOX) or manual keyboard transmit. Unshift on space, reverts
to LETTERS case after reception of each space character in Baudot
code. CR/ILF is automatically inserted every 80, 72 or BO characters
while transmitting. Cw identification, in RTTY mode. Echo function,
prerecorded casselle tapes can be read and transmitted. Test
messages, "RY and "QBF . Transmit word mode, characters can be
transmitted in word groupings

CIRCLE 30 ON READER SERVICE CARD
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New versatility
for the old bear
in your station

Suggested
List:

Model 7000 Drake Theta 7000E Terminal $1095.00
Model 7009 Drake TR-930 Video Monitor $§ 185.00

Crystal Controlled AFSK Modulator:

High Tone Pairs Shift 1770Hz 425 Hz 850 Hz
Mark 2125 2125 2125
Space 2295 2550 2975

Low Tone Pairs Shift 170 Hz 425 Hz 850 Hz
Mark 1275 1275 1275
Space 1445 1700 2125

* Printer Interface for Hard Copy, all modes for parallel ASCI| printers.
Loop keyer for conventional teleprinters. * Composite Video Output, for
any standard video monitor. *Kansas City Standard AFSK Output, KCS
tone pair for ASCII. » Large Capacity Display Memory, two page display
memaory contains 32 X 16 lines per page. » Split-Screen, with a
keyboard command, the display can be divided in two; the upper half
for transmit and the lower half for receive. Messages can be composed
while receiving. * Bulfer Memory, 53 character type-ahead keyboard
buffer. * Word Wrap-Around, in receive mode, word wrap-around
prevents the last word on a line from becoming split in two. Moves
whole word to next line. » Automatic Letters Code Insertion, if desired,
LETTERS (diddle) code can be transmitted continuously in a pause of
transmitting from the keyboard. * Audio Monitor, a built-in audio
monitor circuil with automatic transmit/receive switching enables
checking of the transmit/receive tones. * Transmitter Keying Circuitry,
keys either grid block, cathode keyed, or solid-state transmitters. »
Power Requirement, The Theta 7000E requires only 13.6 Vdc @ 1 amp.
Plugs into 13.6 Vdc accessory jack on PS7 or PS75 power supplies. *
Eftective Packaging for RF] Protection, well designed metal cabinet and
protective circuils prevent RFI. » Terminal Size: 15.8"W x 11.8°D x
4.7°H (40 x 30 x 12 cm) » Weight: 11 Ibs (5 kg) * Monitor Size: 8.7"W x
98"Dx897H (22.1 x 24.1 x 22.6 cm) = Weight: 11 1bs (5 kg)

Model 1230 LA7 Lil‘le Ampliﬁer $49.95 suggested List

Line output, input levels as low as 15 mV rms
(47 kilohm) will result in an output of 1 mW
nominal into a 600 ohm balanced line. Output
level adjustable by internal pre-set level
control. Interfaces low level audio to RTTY

terminal unit or phone line that requires a 600
ohm balanced/unbalanced input. One 36
phono to phono cable supplied. » Size: 4 5" x
13"Hx 25" W (114 x 3.3 x 6.4 cm). Weight:

3 Ibs. (.14 kg)

R.L.DRAKE COMPANY

e J DRAKE |

540 Richard 5t., Miamisburg, Ohio 45342, USA
Phone: (513) 866-2421 = Telex: 288-017
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TUBES, SEMICONDUCTORS, IC'S
DIODES AT SUPER LOW PRICES
IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

LCD DMM

BY ROBERT B. GROVE*, WA4PYQ

The Radio Shack

nadm Shack has released its top-of-
the-line digital multimeter, a substantial
improvement over earlier models

The 22-196 features autoranging and a
large (% "), contrasty 32 digit liquid crys-
tal gisplay

Ranges include 2-20-200-2000 voilts
a.c. or dec., 200 ma d.c. current, and
2-20-200-2000 kilohms resistance.

Accuracy on all d.c. voltage ranges is
0.8% of reading or 0.2% of full scale ( +
1 digit). A.c. voltage accuracy is 1% of
reading or 0.5% of full scale ( = 1 digit).
D.c. current and resistance scale accur-
acy is 1.5% of reading or 0.2% of full
scale (+ 1 digit)
I The DMM boasts an input impedance
of 10 megohms, making it virtually invisi-
ble as a load on any circuit undergoing
measurement. Automatic polarity 1s an-

other plus feature on this little workhorse; 98
awkward lead-switching duringacritical ~ §  + . . & UE HIl 20 6005.............. 30
measurement is a thing of the past. Other | ﬁ
features include range hold, over-range . 90.00
indication, and full overload and transient e

protection on all ranges E
A standard 9-volt battery proviaes .
long-life portable operation, or an option- :
B Full line of Sylvania ECG Replacements,
8 Semiconductors, Always in Stock.
:f All Major Manufacturers Factory Boxed,
: Hard To Get Receiving Tubes At Dis-
: count Prices.
¥

al a.c. adapter will allow the unit constant
bench service The Radio Shack Auto-Range DMM.

In actual service, we found the Radio varied considerably with the circuit being
Shack DMM to be very straightforward, measured. For high resistances the dis-
extremely simple to use, and quite accur- piay settled down after 15-20 seconds
ate. With automatic zero adjust, we never The manual which accompanied the
had to consider calibration aswitholdan- DMM is adequate, although not lavish in
alog meters ts instructions and applications. A com-

Settling-down time, the number of sec- plete circuit schematic is inciuded, al
onds required for the display to stabilize, though miniscule in size—typical of ofi-
shore printing

At $99.50, the Radio Shack Auto-
Range digital multimeter should provige
formidable competition in the home tesl

*At. 1, Box 156, Brasstown, NC 28902 equipment market. ol

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Just Call! Toll Free Num-
ber: B00-221-5802-3 Out of Town. Phone
Number (212) 633-2800 City. TWX 710

585-2460 ALPHA NYK. %
.,r-,_x
|

TRANSLETERONK
‘Y INC

1365 39th STREET, BROOKLYN, N.Y. 11218
Tel. 2126332800
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a regular feature by
THEODORE J. COHEN, N4XX

THE INS AND OUTS OF THE WASHINGTON SCENE

FCC Releases Working Paper on Amateur Radio Deregulation

As part of a continuing series of pa-
pers on matters of interest to the tele-
communications community, the FCC re-
cently released Working Paper No. 6:
"Deregulating Personal and Amateur Ra-
dio."" This paper, like others in the series,
is intended to stimulate discussion and
critical comment on contemporary poli-
cy, and does not necessarily reflect the
views of the Federal Communications
Commission. The paper's unifying
theme, according to its authors (Alex D.
Felker and James A. Brown, Jr., both of
the FCC's Office of Plans and Policy), “‘is
a general call for much greater flexibility
than now exists in the regulation of per-
sonal radio."”

In presenting their views, the authors
point to several FCC regulations which in-
hibit the achievement of personal radio’s
goals. Based on their analysis, the au-
thors suggest deregulation or liberaliza-
tion of the following:

® restrictions that inhibit new tech-
nologies, such as spread-spectrum mod-
ulation and trunking;

® ceriain restrictions on amateur re-
pealer operations;

® certain restrictions on amateur
third-party messages.

They also suggest that the Commis-
sion give consideration to.

® studying means of strengthening
amateur radio's technological orienta-
tion;

® considering the issuance of a
code-iree v.h.f. amateur license for tech-
nically qualified applicants;

® expanding privileges for Techni-
cian Class amateurs to include h.1. privi-
leges;

® allowing some amateur operations
on the 27 MHz and proposed 900 MHz
Personal Radio Service (PRS) bands.

Finally, Felker and Brown recommend
that recreational and hobby uses for per-
sonal radio be given explicit recognition
in the FCC's Rules.

8603 Conover Place, Alexandria, VA
22308

Again, the material presented in the
Working Paper Series is of a preliminary
nature and is intended to stimulate dis-
cussion. Readers are encouraged to go
‘back tobasics'’ and to think through the
relationships between personal radio’'s
goals (implicit and explicit) and the cur-
rent regulatory regime. In no sense are
the suggestions and comments present-
ed meant to be the "last word"” on any
subject.

Copies of the Office of Plans and Policy
Working Paper Series may be obtained
from: Office of Public Affairs, Federal
Communications Commission, Room
207, 1919 M Street, N.W., Washington,
D.C. 20554,

FCC Continues Inquiry on R.F.I.

On 14 November 1978, the Commis-
sion issued a Notice of Inquiry (NOI) on
radio-frequency interference (r.f.i.) to
electronic equipment. This Inquiry was
instituted in response to the large number
of complaints received each year about
r.f.i. to electronic home entertainment
equipment,

In response to the inquiry on r.f.i., the
Commission received a comprehensive
staff report on r.f.i. which summarized
the comments received on the NOI, ex-
plained the r.f.i. problem, determined the
total interference environment, detailed
the television front-end overload prob-
lem, and offered policy options for so-
called ‘‘television interference (t.v.i.)"
and the more general r.f.i. problem.

One interference mechanism was sin-
gled out as the predominant source of
complaints received by the Commission:
television receiver overload caused by
the operation of a Citizens Band (CB)
transmitter. As such, the Commission’s
staff identified five specific policy alterna-
tives which could be used to reduce r.f.i.
related to CB operations:

® mandatory performance stan-
dards for television receivers;

® voluntary standards for television
receivers;

® shared liability between transmit-
ter and receiver;

® strict transmitter liability;

® a Commission-sponsored labeling
program for electronic home entertain-
ment equipment.

As a result of the staff report, the FCC
in a Further Notice of Inquiry, requested
comments on these alternatives, specif-
ically asking for information on the costs
associated with implementation of each
policy. And while only CB-related t.v.i. Is
being addressed, the continued mention
of amateur radio in the staff report sug-
gests that decisions rendered as a result
of the latest Inquiry could affect both CB
and amateur operations. Consequently,
amateurs are encouraged to remain
abreast of the Commission’s activities in
the area of r.f.I. lest “‘remedies’’ for t.v.i.
be imposed which are burdensome to the
amateur service.

Little Support Received
For Plain Language Rules

There is a good possibility that by the
time this issue goes to press, plain lan-
guage Rules for the amateur service will
be a ‘'dead’’ issue. The reason for this is
that the proposed rewrite of the rules has
little support within the Commission and
the amateur community. According 1o
James McKinney, Chief, Private Radio
Bureau, FCC, '"We are receiving more
complaints about the proposed plain lan-
guage Hules than on any other matter be-
fore the Bureau.”

At this time, the proposed plain lan-
guage Rules must either be modified or
abandoned by Commission action. Our
analysis suggests that the Commission
will take the latter course of action.

Shortage Seen for Electronic And
Computer Grads

According to an article published in
Electronic Engineering Times, . . . the
number of new (electronic and computer)
graduates the industry will need each
year through 1985 is about three times
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the number to be graduated in the U.S.
This projection, made by Pat Hill Hub-
bard, American Electronics Association
(AEA) manager of Technology Training
and Careers, shows that through 1985,
only 69,000 U.S. graduates will be avail-
able to fill 198,000 positions. While this
type of analysis is difficult to make, Hub-
bard maintained that her assumptions
were reasonable. She assumed, for ex-
ample, that the annual compound growth
rate for the industry would be 14.9 per-
cent, while the annual rate of promotion
within the industry of technical people in-
to management was assumed to be 4.9
percent.

There is a possibility that the projected
shortfall in electronic and computer grad-
uates may actually understate the short-
age. The projections do not take into ac-
count recent decreases in enroliments
because of shortages in faculty, space,
and equipment. Furthermore, Hubbard's
study did not reflect the fact that other
“‘engineering-intensive industries'’ have
demands for engineers with degrees In
electronics and computer science.

Connecticut Court Bars Seizure
of Radar Detectors

As a result of a Connecticut Superior
Court’'s recent decision, state police will
no longer be able to confiscate drivers’
radar detectors under a law which ad-
dresses ‘‘unauthorized reception of po-
lice radar signals.”” Writing in Electronic
Engineering Times, reporter Richard Do-
herty noted that in the Court’'s decision,
the police actions were ruled inappropri-
ate because possession of the devices,
by and of itself, was not illegal. The deci-
sion overruled a dictim of the staie's
Commissioner of Motor Vehicles which
forbid "'the use or installation of radar de-
tectors.” The matter of amateurs who
use microwave equipment in their cars
was not, however, resolved.

The article quoted Robin Boyer, an en-
gineer with Microwave Devices in Hous-
ton, as saying, ‘‘We've been in touch with
several hams who've been using our
gear on X-band, at 10.525 GHz, who've
had trouble with over-zealous officers."
Continued Boyer, ‘‘Microwave Devices'’
products are recognized by the FCC as
legal transmitters, even though they have
been known to interfere with police ra-
dars. After all, they do share the same fre-
quency of operation—as do most micro-
wave doppler security alarms.”

It should be noted that the 10 GHz am-
ateur band extends from 10.0 to 10.5
GHz, and operation by amateurs of de-
vices such as those produced by Micro-
wave Devices on 10.525 GHz is illegal.

|EEE Publishes Review of WARC-79

Students of frequency management
and telecommunications policy will find
the IEE Transactions on Communications
for August 1981 of special interest. This

ALL BAND TRAP ANTENNAS!

. &[0 R ey A %_TH}» =

PRETUNED - COMPLETELY ASSEMBLED - FOR ALL MAKES & MODELS OF AMATEUR
ONLY ONE NEAT SMALL ANTENNA FOR
UP TO 7 BANDS! EXCELLENT FOR CON-
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. INPUT FOR NOVICE AND
LIGHT - STRONG - ALMOST INVISIBLE! ALL CLASS AMATEURS!

COMPLETE AS SHOWN with 90 ft. RG58U-52 ohm teedline, and PL259 connector, Insulators, 30 ft.
300 Ib. test dacron end supports, center connector with built in lightning arrester and static discharge -
molded, sealed, weatherproof, resonant traps 1"X6"-you just switch to band desired for excellent worldwide
aperation - transmitting and recieving! Low SWR 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. RG58U - connector -Model 998BUA ... $79.95
40-20-15-10 meter -—- 2 trap --- 54 ft. with 90 ft. RG58U - connector - Model 1001BUA .. .. $7B.95
20-15-10 meter === 2 trap --- 26ft, with 90 ft. RG58U - connector - Model 100TBUA. . ... $77.95
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. {(Canada is $5.00 extra for postage - clerical -
customs etc)or order using VISA - MASTER CHARGE - CARD - AMER. EXPRESS. Give number and ex.
date. Ph 1-308-236-5333 9AM - 6PM week days. We ship in 2-3 days. ALL PRICES WILL INCREASE ..
SAVE - ORDER NOW! Al antennas guaranteed for 1 year. 10 day money back trial if returned in new condition!
Made in USA. FREE INFO. AVAILABLE ONLY FROM
WESTERN ELECTRONICS Dept. AC-12

TRANSCEIVERS - TRANSMITTERS -
GUARANTEED FOR 2000 WATTS SSB

Kearney, Nebraska, 68847
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issue (also published as the /IEEE Trans-
actions on Electromagnetic Compatibili-
ty, Vol. EMC-23, No. 3) treats all aspects
of the recent World Administrative Radio
Conference (WARC), and includes a pa-
per on WARC-79 decisions which affect
the amateur and amateur-satellite ser-
vices. The latter, prepared by Dave Sum-
ner, K1ZZ, of the ARRL, is a comprehen-
sive summary of significant Conference
results which will affect our services
through the remainder of this century.
Other papers of interest to amateurs in-
cluge:

® Regulatory Procedures and WARC-
70 (by J.J. Kelleher);

@ Provisions for High Frequency Fu-
ture Use (by H.A. Feigleson),

® Spectrum Allocations Above 40
GHz (by W.F. Katzenstein, R.P. Moore,
and H.G. Kimball).

Atmospheric Radiation Peaks
Amateurs’ Interests

Richard W. Ferbus, WODTW, recently
published a paper in the AMRAD News-
letter (Amateur Research and Develop-
ment Corporation) which described
‘Real Time Analysis of Atmospheric Ra-
diation from Weather Fronts.”’ The paper,
first presented at the 1981 National Com-
puter Conference, describes a micropro-
cessor-based system which analyzes the
electromagnetic radiation from weather
systems. The system makes use of the
observation that electrical activity from
storm fronts is related to the severity of
the front. Such radiation, called *‘sfer-
ics,” may offer a way to monitor activity
associated with severe weather and to
predict the occurrence of storm-related
phenomena such as tornadoes. Sferics

‘““ONV SAFETY BELT”
CALL ME TOLL FREE 800-526-5277

‘73 Bl Salerwo

Made According to
OSHA Specifications

NOW AVAILABLE
ONV TOOL POUCH
DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

SPippang & Edandieng Posgedng

Immediate UPS Del'y

V20N
Brgaumnt
At last!! — a safety belt designed to meet
the safety needs of radio amateurs, radio
stations, TV stations, boat owners, painters,
construction workers, maintenance people
— anyone with the need to climb — now at
an affordable price.
Our "ONV Safety Belt" is fitted with two drop
forged steel “D" rings. Onto one is spliced a
3 tool length of Y2 " diameter nylon rope fit-
ted with a drop forged steel snap hook The
3" wide nylon body comfort pad i1s secured to
1% " wige, 9500 Ib. test nylon webbing,
which is resin or latex treated for abrasion
resistance. The belt is adjustable up to size
46" waisl
Only $39.95 plus $3.00 for postage and han-
dling. NJ residents add 5% sales tax.

UPI Communication Systems, Inc.

_iMall To: P.O. Box 902 » Saddle Brook, N.J. 07662

VISA'

IN.J. (201) 279-7528 = (B00) 52b6-527
—{Office) 481 Getty Ave ® Paterson, N.J. 07503

5OT77

Cable: Unipage Telex: 642597
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C.W.: January 29-31
Starts: 2200 GMT Fri.

With the changes made by the FCC
last summer, operating in the 160 meter
band will now follow a different pattern.
After we have experienced a couple of
Top Band contests, we will have a better
idea of what to expect and recommend.

Dave Summer, K1ZZ's article ""160
Meters Lives Again’' in the August issue
of QST covered the subject thoroughly,
and it Is recommended reading for all Top
Band activists.

The phasing out of all U.S. Loran-A sta-
tions has now removed the power restric-
tions in the 1800-1900 kHz segment of
the band. However, the eastern Canadi-
an Loran is still being used on 1950 kHz,
50 the power restrictions are still in effect
in the 1900-2000 kHz segment of the
band.

Keeping the "DX Window, 1825-
1830 kHz, free of US. and VE activity
should still be observed. The addition of
another "'DX Window,” 1850-1855 kHz,
as suggested by K1ZZ, might also be de-
sirable, now that some overseas stations
have been given restricted operating
privileges above 1850 kHz.

For the time being, however, it'sa wait-
and-see policy. We see no reason to
make any changes in the basic rules that
have been used in the past.
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Exchange: RS(T) plus a three figure con-
tact number starting with 001. U.S. sta-
tions should include their state, and Ca-
nadians their province. DX stations will
be identified by their call.

Scoring: For W/VE/NO stations—Two
points per QSO with other W/VE/VO sta-
tions. DX contacts are worth 10 points.

For DX Countries—Two points per
QSO with stations in the same country, 5
points with stations in other countries.
QSO's with W/VE/VO stations are worth
10 points.

Multiplier: For All Stations—One point
for each U.S. state, VE province, and DX
country worked (KH6 and KL7 are con-
sidered DX). there are three VE1 prov-
inces: New Brunswick, Nova Scotia, and
Prince Edward Island.

Final Score: Total QSO points times the
sum of the multipliers.

Penalties: Three additional contacts will
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The 1982
CQ World Wide 160
DX Contest
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S.S.B.: February 26-28
Ends: 1600 GMT Sun.

be deleted from the score for each dupli- |
cate, false, or unverifiable contact re-
moved from the log.

A second multiplier will also be remov-
ed for each one lost by the above action.

Disqualification: Violation of the rules
and regulations pertaining to amateur ra-
dio in the country of the contestant, viola-
tion of the rules of the contest, unsports-
manlike conduct, or taking credit for ex-
cessive duplicate contacts or multipliers
will be deemed sufficient cause for dis-
qualification.

Disqualified stations or operators may
be barred from competing in CQ contests
for a period of up to three years.

Awards: Certificates to the top scorers
in each U.S. state, VE province, and DX
country. Additional awards if the score or
returns warrant.

In addition, there are two plagues be-
ing awarded by the West Gulf A.R.C., both
for single operators. One is for the high-
est scoring U.S. station, and the other IS
for Europe. The World Champion in the
contest will receive the John Doremus,
WOAW Memorial plaque from *'Friends of
WOAW."

The above plagues may be won once
only by the same station within a three
year period. Winner of the World Plague
will not also be considered for a sub-area
award. That award goes to the runner-up
In that area.

Sample log and summary sheets may
be obtained from CQ by sending a large
s.a.s.e. with sufficient postage to cover
your reguest. It is not necessary to use
the official form. You can make up your
own, 40 contacts to the page, time In
GMT, number sent and received, and |
separate column for QSO points and mul- |
tipliers. Indicate the multiplier only the
first time it Is worked.

Mailing deadline for c.w. entries is Feb-
ruary 28th, and March 31st for the s.s.b.
logs.

Logs can be sent directly to the 160 |
Contest Director, Don McClenon, N4IN,
3075 Florida Avenue, Melbourne, FL |
32901 USA. They can also be sent to CQ, |
160 Meter Contest, 76 North Broadway,
Hicksville, NY 11801 USA. (Please indi-
cate c.w. or 8.5.b. on the Envefupe}
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occur as pulses and have been monitor-
ed at frequencies from the v.l.f. through
the u.h.f. bands. The timing between
pulses appears to be a function of the
storm’s stage of development, with the
time between bursts decreasing as the
storm intensifies. Low frequency sferics
can be monitored at distances of over
1000 miles, and so, Fergus employs a
system that monitors the 10 kHz compo-
nent of the frequency spectrum. Togeth-
er with others who are building similar
systems, Fergus hopes that someday a
number of manned and unmanned sta-
tions with data links to a central process-
ing station will be used to assess the se-
vere weather conditions which often
plague the mid-continent area.

Amateurs interested in this project and
in other experimental etforts of AMRAD
are invited to write to Mr. Paul Rinaldo,
President, AMBAD, 1524 Springvale Ave-:
nue, MclLean, VA 22101.

FCC Fills All Seven
Commissioner Seats

With the swearing in of Henry Rivera,
all seven seats on the Commission have
been filled. Confirmed by the Senate on
31 July 1981, Mr, Rivera had been a mem:-
ber of the Albuguergue, New Mexico law
firm of Sutin, Thayer & Browne, in which
he practiced corporate and commercial
law.

In a related matter, James Quello was
sworn in for a second FCC term. Mr.
Quello had previously served as an exe-
cutive with Detroit radio station WJR,
where he held the posts of general mana-
ger and vice-president.

Consumer Agency Pushes Safety
Guidelines For CB Antennas

According to The Washington Post, the
Consumer Product Safety Commission 1S
proposing to require safety standards for
outdoor CB antennas. The Commission’s
concern centers on some of the 45-foot
backyard vertical models which may
come in contact with overhead power
lines during installation. According to the
CPSC, about 50 people are electrocuted
each year in this manner. Voluntary safe-
ty guidelines could be used instead of the
proposed mandatory safety standards,
depending on how the antenna industry
responds to the Commission’'s proposal.

Amateur Awarded Citation
By Radio Club Of America

The 1981 Sarnoff Citation was award-
ed to Jerry S. Stover, W5AE, one of the
founders of Communications Industries
in Dallas, Texas. Jerry has served as a Di-
rector of the Radio Club of America, and
currently lectures at Southern Methodist
University. He also serves as a communi-
cations consultant. The Sarnoff Gitation
is awarded for ''significant contributions
to the advancement of electronic com-
munications.”
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THE 1982

HANDBOOK

The Standard Manual
of rf communication

The best gets even better! Each
year the RADIO AMATEUR'S
HANDBOOK is updated to reflect
changes in the state-of-the-art. The
1982 edition is no exception. More
emphasis is placed on digital
communications techniques than
ever before. Also making an
appearance for the first time are
tables and charts covering the new
“WARC” Amateur Radio Bands.

Amateur Radio

e Electrical Laws and Circuits

e Radio Design Technique and
Language

* Solid State Fundamentals

e AC-Operated Power Supplies
e HF Transmitting

e VHF and UHF Transmitting
¢ Receiving Systems

« VHF and UHF Receiving
Techniques

* Mobile, Portable and Emergency
Equipment

* Code Transmission

* Single Sideband

Frequency Modulation and
Repeaters

Specialized Communications
Systems

Interference with Other Services

Test Equipment and
Measurements

Construction Practices and Data
Tables

Wave Propagation
Transmission Lines

Antennas for High Frequency

e e e e —— e ——

New projects added to the new Hand-
book include:

* Code Practice Oscillator
* QSK kw HF Linear Amplifier

e 250-Watt Linear Amplifier Covering
30-M Band

e Two-Tone Generator

¢ High-Performance SSB Speech
Processor

« Simple Switching Regulator
* General-Purpose RTTY Demodulator
e 50-MHz Transmitting Converter

¢ B-Band Communications Receiver

New topics included in the 59th edition
include:

e 10-MHz Info Added to Several
Construction Projects

¢ Introduction to Packet Radio and
Spread Spectrum

e New RFI Chart Showing Frequency
Relationships Between Amateur
Bands (including WARC) and Other
Services (including CATV)

e 10-GHz Gunnplexer,
Communcations

* New Antennas for VHF FM
* Updated Parts Supplier List

R G I, 1
ORDER TODAY!

NO INCREASE IN PRICE
SINCE LAST YEAR'S EDITION
ARRL
225 Main Street
Newington, CT 06111

Enclosed is my check (or charge my
] VISA [J Mastercard) in U.S,
funds the amount of

(] $10 in the U.S. - paper edition
1 $11 in Canada - paper edition
$12.50 elsewhere - paper edition
$15.75 U.S. - cloth edition

$18 elsewhere - cloth edition

Signature

Printed name

Address

City

State or Province

Zip or Postal Code

Charge account number

Expiration Date

My 1982 Handbook will be shipped to
me once copies are off the press in
November.

—— —— — — — — T — — S — ——




[MOBILE TOWERS

by ALUMA

FOR MOBILE VAN,
, TRUCK OR TRAILERS.
USE FOR COMMUNICATION OR
| GHECK YOUR SIGNALS.

HIGHEST QUALITY
ALUMINUM & STEEL @
| ® TELESCOPING crank-Upstotoon. =
e TILT-OVER MODELS
Easy o install. Low Prices. .

EXCELLENT FOR
HAM COMMUNICATIONS

"'h

3.5’"

Maobile Truck Type
Mobile Van Type I‘

4 1 | Over 36 Iypes
aluminum and
steal lowers made -
d | SpEcialh designed
g -1 and made— wrile

: for details:

ALUMA TOWER COMPANY
BOX 2806CQ
VERO BEACH, FLA. 32960
(305) 567-3423 TELEX 80-3405
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N - ﬂL ORGANIZER"
Dlsplay 240 QSL Cards
in this FREE Album

Crganize, preserve and display your QSL's
in clear vinyl pocket pages. Each page holds
b cards (back to back). With every 40 pages
(minimum), receive a handsome, richly
padded 3-Ring Album . . . FREE!

reat as gifts and prizes, and indispensable

for your contest cards. Try the QSL Organizer ™

for 30 days. |1 you're not delighted, return it

for full refund. Fill in the Handy Mail Form -today!
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If you’re thinking of submitting
“creative” logs for a CQ Contest,
perhaps you’d better think twice.
Remember, the only prize we have
for fiction is a DQ notice.

Goicha?

BY DOUGLAS ZWIEBEL*, WB2VYA

Let's see, 5 minutes to go and the CQ
WW contest will begin. |'ve looked at
those scores from last year, and they
don't seem so big. | know three or four of
the top place op’'s, and | don't think
they're so much better than | am. Last
year | was only about 30 or 40 QSO's
down from them after the first 3 hours,
and | wasn t even really trying. Yep, this
year |'ll show my true colors and wow 'em
all. I'll make the big effort. Just one min-
ute left to go. Guess I'll fill in the cover
sheet—-call sign . . . KA1QSD, single op
.. . single transmitter . . . all band, there.
Oh boy, here we go!

Quick, gotta find a CQ'er to answer.
There'sone; I'll nail him. Try again. What?
Well one more time. Boy, thisguy needs a
receiver, I'll give him another shot, Two
minutes into the contest and still no
QSO's. I'll put him in the log anyway. Just
because he's a jerk isn't my fault. Okay,
my first QSO, CHARGE! There's another
guy. Listen to him work the boys! One
guick call should do it. Sure enough, got
him! Now what's his suffix? I'll wait for
the next exchange. Boy, he sure sends
fast. Still can’t get it. Well, it's a DLQ, so
it’s probably DLOAA. That must be it.

... Oh, there's Tom; let's see how he's
doing. Zowie, listen to that pileup. Wait a
minute, the DX is calling Tom! Oh, | get it.
He's calling CQ and they answer him.
Simple! Okay, just gotta find a clear spot.
No, that's in use; so is that one. This
sounds like a good spot. 'CQ TEST CQ
TEST DE KA1QSD K." Wow, a million sta-
tions. There, an F3 something. Let’s see,
"F377 UR 59905 BK." Gee, that's funny,
nothing. Oh, there he is. “"K1AR DE F3TV

*174 Wexford Way, Basking Ridge, NJ
07920

59914 BK." Dumb European got my call
wrong. Oh well, | know he means me.
"QRZ TEST DE KA1QSD K. Ahh.
UuQ2GDAQ, great. "'UQ2GDQ UR 59905
BK."" Silence? Oh, there he is. Guess he
has a manually operated antenna
changeover switch. That's funny; he got
my call as K1AR also. I'd better listen off
frequency a little. Ahah! There's K1AR,
He's trying to steal my QSO's. I'll fix him,
the nobody.

... lcan't believe it, 30 QS0O’s and that
K1AR still thinks he is working my QSO's.
Bet he's just a newcomer. |'ll QSY a bit.
Listen to that noise. Wonder what it's all
about. HZ1HZ, wow, a double multiplier,
Quick, give my call. "DE KA1QSD K" . ..
“"QRZ K1 DE HZ1HZ." He heard me! He
heard me! '""HZ1HZ DE KA1QSD UR
59905 BK" ... "1KIDEHZ1HZ 59921 TU
QRZ DE HZ1HZ.” Hmmm? Guess that
was me. My score is really growing.
Guess | will have worked out the band
soon. I'll try 40 meters; there must be
plenty of good stuff there.

... Darn, 30 minutes on 40 and only 6
QSO’'s. What's wrong? | know, all those
other guys have ''shorty fortys'' or even
more. There's N2AA. They run hard line
heliax! How can you compete with that?
Maybe I'll overcome the lack of antenna
gain with a little filament gain. Just ease
up the variac a bit . . . and a bit . . . and
maybe a bit more. Gee whiz! This pair of
4-1000's really puts out the soup on 40.
Look at the W-4 slam against the peg!
Doesn’t even bounce off between dits!
Bet this will even things up some. Here
we go; look out! KA1QSD QRZing with
stacked Eimacs. ""KA1QSD DE G3VZT
K." That was fast. There's nothing like a
ittle “‘antenna’’ gain to help out the
signal.

. .. Hey, wait a minute; where are all
the big multi-multi's? Why don't | hear
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them? Just better take a quick look
around and . . . gotcha! There they are:
7001, 7002, 7003. And listen to the multi-
pliers. | could really boost my score if |
could work them! But only a General
Class ticket. Well, maybe a loss of sight of
the VFO. Just an "‘honest’’ mistake.
Whoops, hit the dial; there's a big pileup.
5T5CJ, hoo boy, another double multipli-
er! Better add a few more “‘elements’ to
the dipole, just to be sure. And . . . see
that, first call! You know, | really am
good! Down to 80.

.. Must be thunderstorm in the area,;
this noise is 20 over 9. How can anyone
work anything here? But | need the multi-
pliers if | want to at least have a top ten
score. Those guys with the beverages
must be Kiading, they can 't really be hear-
ing anything. | know! I'll bet the 80 meter
scores are really all made up. Everyone
does it, so | guess the CQ WW Committee
looks the other way. It's probably just an
accepted fact of life. I'll just listen to
some of the stateside fakers and put
gown the calls that they re obviously
making up. Guess the boys weren’t kid-
ding when they say there's more to con-
testing than just making QS0O's. Ha ha ha,
| get the idea. This Is easy.

. . . Saturday afternoon and 15 isn't
open to Europe so hot. The signals are
real punk, but why is there so much
QRM? Better take a sampling of the tech-
nique the boys use up here. So! That's it.

They make believe that they run Japan.
Well, the least | can dois turn my antenna
north at JA to sorta go along with it. Holy
tomatoes, there /s an opening to Japan!
In the afternoon? Guess it's sporadic E or
something. Listen to K2SS run those
JA's. | can barely even tell anything is
there. How can he be getting any calls?
Guess this i1s a modified 80 meter tech-
nigue. | can do this just as good as the
next guy can. Guess a 100 per hour is a
good starting rate. Yep, nothing to it.

... I'm beat, my back hurts, my head
hurts, my ears are ringing from so much
c.w. I’'m tired of looking for QSQO's. Better
take a break, relax a bit. Take off the
headphones, feet up, flip on the ole 2 me-
ter rig and listen to the gang. “OY7 on
21.073" . . . “ZS3AM on 28001 . . .
“VK9XI around 14003"" . . . ""Hey found a
good one, P2ONRV on 28110" Say what !?
Listen to that! A zillion new multiphiers, |
must really be slow. How easy can this
get? There's the P29; that's a hugh pile-
up. Better check the VK9. That's even
worse! Hey wait a minute. I'll call up Fred
across town. He only works the contest
for new countries, and he has a bigger an-
tenna and a much bigger amp! Maybe
he'll work a few for me while | call this
P29 HelloFred.. . you'lldoit...great...
see you after the contest. .. yeah, if | hear
one you need |'ll work it for you, 100 . . .
thanks.

. . . Bov, this is something. Just look at

that last hour. Sixty QSO's and 45 of 'em
new multipliers! This will prove I'm hot
stuff to any skeptics who dare doubt my
true ability. Only 3 hours left. Not much
doin anywhere. Gotta hustle. Lemme
grab the Callbook and I'll *run" some
VE's on 40 and 80. | know all the big multi-
multi's do that. I'll just borrow their know-
how. Guess 30 an hour is a feasible rate.

.. 3...2...1...FINISHED! Man,
what a contest. Let’s figure up my score
here. These are 3 points, those are two
each. That's a dupe . . . aahhh, eerrrr,
can't have too many dupes. | remember
who | worked in my head. I'll just leave in
the dupes and take out a few QS0O's, mark
‘em as dupes, and they’'ll never know the
difference. There, that looks real profes-
sional. What's this? | missed zone 40 on
20 meters! Impossible, | heard TF3IRA all
over the place. Can’t be. Guess | forgot to
log him. I'll just erase this DJ call and put
in TF3IRA and there! Zone 40. Add my
signature to the deciaration and . . . all
set. A beautiful contest effort.

. "KA1QSD this is the DX-Contest
net, 3830 on your dial. Welcome aboard
today Joe. Hey Joe, | see you got disquali-
fied in last year’'s world-wide. What hap-
pened?’ ... ""Yeah, can you believe that?
Guess | didn’t subscribe to their maga-
zine or something so they gave me the
DQ. Boy, who do they think they are?"’ . ..
"Yeah, Joe, know what you mean. You
don't cheat . doya?" ]

AEA::

rough!

MORE KEYER FEATURES
FOR LESS COST

The remarkable AEA Morsematic mem-

the

MM-1
$199.95

You may be losing up to haif
the available output from your
vertical gain antenna because
of RF spillover. The amazing
AEA Isopole, with unique de-
coupling design, virtually elimi-

STOP RF SPILLOVER /S

§
|

nates RF spillover and can help
you multiply your power in all
directions on the horizon rela-
tive to an ideal half-wave di-
pole, or end-fed non-decoupled
“gain” antennas.

ory keyer has 35 fantastic features in-
cluding two AEA designed microcom-
puters, up to 2,000 character memory,
automatic serial number, beacon mode,
and automatic morse trainer mode.
The AEA Morsematic is already the un-

disputed leader in high quality multi- "ISOPOLE 144 ISOPOLE |
feature Morse Keyers. $39.95 144JR
ISOPOLE 220 ISOPOLE
CK_ 1 '. $39.95 220JR
$29.95
$129.95 MAST NOT SUPPLIED
IMT-1

$129.95

Keyer Trainer Contest Keyer Morse Trainer

Visit or Call: LeRoy Koder, WDOCZO

G & K AMATEUR SUPPLY

I 2920 East 9th Street ,Des Moines, lowa 50316 515-262-1745

MK-1»
$79.95

Morse eyr
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CQ BOOK SHOP

The Complete Idiot’s Guide to DX w
by Stuart Gregg, NF4Z

Designed to bridge the gap between domestic QS0’s and the excit-
ing world of DX with a minimum of the usual hocus-pocus surround-
ing the subject. Covers all the basics with illustrations. 144 pages,
paperback, $12.95. Order #B170.

Packet Radio #
by Robert Rouleau, VE2PY, and lan Hodgson, VEZBEN <)

Easy-to-understand, comprehensive source book explains all the
principles of packet radio, plus a loak at the computer's role and the
peripheral equipment required. 304 pages, paperback, $11.95.

Order #T171.
DX IS! The Best of the Wast Coast DX Bulletin

Charles T. Allen, W50V, and James M. Allen, WE0GC, eds.
A compilation of stories originally printed in the West Coast DX
Bulletin, the premier DX bulletin in the world. The knowledge and
wit of Hugh Cassidy, WAGAUD, editor and publisher of the bulletin,
are not to be missed by the true-blue DXer, 188 pages, paperback,
$7.95. Order #J169.

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.

Ameaco Amateur Radio General Class Q&A Study Guide, 64 pages,
paperback, $1.75. Order #A034,

Ameco Amateur Radio Advanced Class 0&A Study Guide, 64 pages,
paperback, $1.75. Order #A035.

Ameco Amateur Radio Extra Class 0&A Study Gulde, 64 pages,
paperback, $1.50. Order #A036.

The PLL Synthesizer Cookbook

by Harold Kinley

A complete, easy-to-follow look inside phase-locked loop (PLL) syn-
thesizers with how-to-use information for today’s radio gear. 279
pages, paperback, $7.95. Order #T161.

Designing With Fiald-Effect Transistors

by Siliconix, Inc., ed. Arthur D. Evans

Provides the theory and the basic design tools needed to utilize field-
effect transistors (FETs) more effectively in electronic circuit de-
sign. Presents design examples for a wide range of applications.
293 pages, hardcover, $24.50. Order #M162.

The 10 Meter FM Handbook

by Bob Heil, KSEID

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. B0 pages, paperback, $4.95. Order #M150.

Federal Fraguency Directory: 2-420 MHz Inclusive

by Robert B. Grove

Contains more than 100,000 listings of frequencies, agencies, and
locations of active U.S. government communications stations
operating in the 2-420 MHz portion of the spectrum. Approximately
260 pages, paperback, $14.95. Order #G136.

Ameco Novice Code and Theory Package , 24
A complete training package containing the 128-page Novice theory HEASUR

' ASTRY OF
Eﬁ?,' GOVERNMENRT

gy M RAREETL R EITR

course and a 60-minute code cassette, which teaches how tosend BT 1L

and receive code up to 8 words per minute, and a 32-page book. AYY COAST GUARD
Also included are FCC-type code and theory examinations to help : OUSE
even a rank beginner get a ticket fast! $6.95. Order #A024. '
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PACKET
| RADIO

-
: 5 i T
& oh EDITION 50,000 LISTINGSE BRE

RAPDIO FREQUENCIES

L FEDERAL
~T Ny

DIRECTORY

Il' 430 MMz INCLUSIVE

Eddud B

RORELT B RO

Is Litgi el |p e 7 lewnees  Commes |

TR ) SRS WK

| THE 10 METER FM
N HANDBOOK

.....

CRB Ressarch Series

by Tom Knaitel, K2ZAES

Directories of scanner frequencies for the VHF aero band (108 to
136 MHz), energy industries and environmental agencies, plus the
““top secret’’ registry of U.S. government radio frequencies. Up-to-
date, comprehensive listings of frequencies that would otherwise be
hidden from your scanner use.

Energy-Scan, 26 pages, paperback, $5.95. Order #C151.

Air Scan, 3rd ed., 80 pages, paperback, $7.95. Order #1528
"*"Top Secret’’ Registry of U.S. Government Frequencies, 4th ed.,
120 pages, paperback, $9.95. Order #C152A.

The Final Exam

by Dick Bash, KL7IHP

Amateur radio license exam manuals proven highly successful in
helping hams pass the FCC tests. Material for the books was obtain-
ed by interviewing actual applicants for the exams and collecting
and researching the guestions they had on the exams.

General Class, 118 pages, paperback, $9.95. Order #8153.
Advanced Class, 108 pages, paperback, $9.95, Order #8154,

Extra Class, 108 pages, paperback, $9.95. Order #B8155.
Movics Class, 104 pages, paperback, $4.95. Order #8163

World Prass Servicas Frequencies

by Thomas Harrington

A comprehensive manual covering the field of radioteletype news
monitoring—antennas, receivers, terminal units, monitors, and
more. Contains 3 master lists of times of transmission, frequéncies,
plus ITU list of over 50 news services worldwide. 72 pages, paper-
back, $5.95. Order #U173.

The Radio Publications Group—The **Bill Orr Series’’

These easy reading classics belong in the library of any active Ham.
Loaded with practical how-to information, with tables, charts, and
formulas arranged for handy reference.

Beam Antenna Handbook, 200 pages, paperback, $5.95. Order
#R143.

Wire Antennas, 192 pages, paperback, $6.95. Order #R144.
Antenna Handbook, 192 pages, paperback, $6.95. Order #R145.
Cubical Quad Antennas, 112 pages, paperback, $5.95. Order
#R146.

VHF Handbook, 336 pages, paperback, $6.95. Order #8147
Interference Handbook, by W.R. Nelson, 247 pages, paperback,
$8.95. Order #R172.

World Radio TV Handbook 1981

The world's only complete directory of international broadcasting
and TV stations—the established, authoritative guide endorsed by
the world's leading broadcasting organizations. A comprehensive
listing of short-, medium-, and long-wave stations revised and up-
dated to reflect actual conditions. Also includes special features on
listening gear, how to adapt.older receivers for use today, and DX
club activities. 560 pages, paperback, $16.95. Order #8097 .

Wind/Solar Energy, 2nd Ed.

by Edward M. Nall

Subtitled ‘'for Radio communications and Low-Power Electrical
Systems, ' this book explains building a wind generator or installing
a solar panel. 264 pages, paperback, $12.95, Order #S174.
ARCsoft Publishers Senes

Ready-to-run programs by Jim Cole for the TRS-B0 Pocket Com-
puter. Each program will run on any BASIC microcomputer with only
minor modifications to program lines.

50 Programs in BASIC for the Home, School & Dffice, 96 pages,
paperback, $9.95. Order #C176.
Murder In The Mansion, 64 pages, paperback, $5.95. uraoer

#G175.

CO BOO QTY. ORDER # TITLE PRICE  TOTAL
Q K SHOP Hicksville, NY 11801
W Order Date:
Name
Address
City
State Zip
O Check [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
x best way. All orders are processed the day they are Shipping Charge
received, but please allow 30 days for delivery within
. - MNorth A ica.
Signature required on all charge orders: by Sifand Total
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MORE KEYER
FEATURES
FOR LESS COST

Brings you the
Breg?(tl'lyrough!
STOP RF SPILLOVER

WITH THE AMAZING
AEA ISOPOLE

SANTEC

Little
Big Rig

THE LITTLE RIG 'WITH THE Bl FEATURES

MM-1
$199.95

The remarkable AEA Morsematic
memory keyer has 35 fantastic fea-
tures including two AEA designed mi-

F o i .
EUEL SLE L o

T !I'-:' {2

< Y e Ry T
g e w [

1 wiilh bockur

crocomputers, up to 2,000 character
memory, automatic serial number,
beacon mode, and automatic morse
trainer mode. The AEA Morsematic is | ISOPOLE 144
already the undisputed leader in high $39.95
quality multifeature Morse Keyers. ISOPOLE 220
$39.95
Call Toll Free: 800-638-4486 ISOPOLE _ _
144JR e
ISOPOLE \L B 500 mAhr batiery
220JR
M M $29.95 ea.
MAST NOT :
NTER | supruEp EUCOIY] _juc.

2000 Avenue G, Suite B00D, Plano, Texas 75074

Laurel Plaza-Rte 198
(214) 423-0024. INTL TLX 203920 ENCOM UR

Laurel, MD 20810
in MD. Call: 792-0600
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TERMIN A

Simplicity of Operation — Superior Performance
What are you waiting for? THIS IS THE WAY TO GO!

*« TERMINALL is a hardware and software system which converts your

$499.00 TRS-80* (model | or I} into a state of the art communications terminal.
e Simplicity. TERMINALL is easy to connect to your radio and easy 10 use.

Plug into your receiver headphone jack and copy Morse code, Baudot or

ASCII. Plug into your CW jack and send Morse code. Attach a microphone

g connector and send Baudot or ASCIl using audio tones (AFSK), That's all

= there is to hooking it up. You will be on the air and transmitting in minutes!

« Complete software on cassette, assembled and tested hardware and exten-

sive instruction manual, Specify Model | or Ill. Level Il BASIC, 16K required.

TERMINALL works with a general purpose computer, is expandable, has
THE COMMUNICATIONS TERMINAL THAT DOES IT ALL!

superior performance and is simple to use. TERMINALL has it all!
= Multiple ussr dafinad WHU. Four WRHU lunctions You

= Saftware may be loaded nto vyour compuied on cassetie * Hardware clock maintains correct time during all bpera

or disk, Enter your calisign and the time and you will 5tart

tions. Programmable time/ date format

receiving immediately, No adjustmenis are nesded to * Flaxible Interfacings: Separate CW and RTTY

receive Morse code. 1It's Tully automatic. It works. You will

b on the air and 1|'.II|".I1'|I”II'|-1_! in mirules

a Full ASCIl capabilities. Upper and lower case, control

demodulataors, AFSK, CW and PTT keying, 60 mil loop in
terconnect, AS232 IN and OUT, hand key input, and side
tord oulput

codes, even/odd/no parity, 6, 7 ar B data bits, /5 to 110 & Multilaval Displays:; Edit Window 1o entar trensmit text

baud

¢ Bufferad ASCII parallel printer output. any of &l text
or WRLU asctreated (AUTOD START

Say YouSawitinCQ

MACROTRONICS, inc. -

125 N Golden State Bivd =
Turiock. Califormia 95380

of program messages, Status Window displays maode
aperating parameters, prompts and &ororf MEssages
Dialogue Window displays receved and transmitied text
Review window for examining and editing histonical 1ext

= Fantastic Motse Reception: Six stage active Hiltes

demodulatoe and aulo adaptve Morse algonthm COpees
the weak and slopDy Oones

USE OUR TOLL FREE NUMBER TO ORDER

pa—
|g

C.0.D.

CIRCLE 90 ON READER SERVICE CARD

in CA. or for Service use (209) 667-2888

15 DAY MONEY BACK TRIAL PERIOD

1 ¥r. Parts and Labor limited Warranty
*TRS-80 = a registared trademark of Radio Shach

can select any combination of (1) ninate sequence, (2}
Terminate sequence, [(3) what 1o transmit back i
anything), (4) whather to save on tape or not. WRU func-
tions work m all modes [(Morsa, Baudot or ASCH ),

Word wirapping, word mode editing, diddla, ignora car
riage returng, user programmable and of line saquence,
adjustable carmmapge width, transmit delay (lixed, nona,
guto adaptive), braak mode, keyboard salectable: baud
rate, shift, CW keying, unshift-on-space and signal mvar.

Geanaral Purpose vs Dedicatad: TERMINALL works
with & gensrsl purpose computer 5o the majority of your
invesimeant has many differant apphcations

(800) 344-7493
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a monthly feature by

KARL T. THURBER, JR., W8FX

e SRS

DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

More Information For Scanner Buffs

-rhis month we pick up our discussion of
scanner equipment with some thought on
mobile scanner antennas. Scanners and
s.w.l. topics have become very popular
among non-amateurs and amateurs
alike. It seems that we all like to listen in
and eavesdrop on what's going on.

Mobile Scanner Antennas

The same considerations hold true for
selecting and installing a mobile antenna
as apply to the base station antenna. An
important question is, shall | use an exist-
ing a.m./f.m. antenna, or install a special
monitor antenna?

The separate monitor antenna will
work best in almost all cases, particularly
if a "‘standard” am./im. antenna is
used—that is, one with no special provi-
sions for simultaneous use as a monitor
antenna. For close-range, strong signal
reception, use of the car's existing a.m./
f.m. antenna will probably be satisfactory
if it is of the kind whose radiating element
IS not grounded, and if a special signal
splitter i1s used to electronically feed the
separate receivers and minimize interac-
tion between their antenna circuitry, or if
a BC/monitor coax switch is used. Bear in
mind that automotive antennas are often
fed with special coax that may not be suit-
able for v.h.f./u.h.f. work, and that may re-
sult in high signal attenuation. It's worth-
while, too, to play with the antenna's
length, if it's adjustable. For v.h.f-lo re-
ception, the whip should be extended to
full length, whereas for high-band recep-
tion, the whip iIs telescoped down 1o
about 18 inches or so. A v.h.f.Ju.h.l. an-
tenna cut for an adjacent amateur band
will usually give a good account of itself.

A simple quarter-wave 18-inch whip
can be used for mobile v.h.f.-hi monitor-
ing, while a small 6-inch whip should do
the trick for u.h.f. reception. A 49-inch
%-wavelength v.h.f-hi antenna will pro-
vide about 3 dB of signal gain; much
higher gains are possible on the u.h.f.
bands using collinear and other complex
designs.

*317 Poplar Drive, Millbrook, AL 36054

Designed primarily for amateur 2- and
1 a-meter operation, the AEA Isopole
can be used to good effect as a scanner
monitor antenna. Two-meter unit shown
WOrKS as a monitor antenna from about
110-174 MHz, since the 5/8-wave de-
coupling sections are in-phase at all fre-
quencies. A smaller antenna, which uses
but a single decoupling cone, and Is
known as the Isopole Jr., can also be
used as a general-purpose v.h.f. monitor.

There are a number of possible mount-
ing locations. The best spot is the one
that's as high as possible, which is the
center of the vehicle's top. This location
also provides the best ground plane for
omnidirectional reception. Two other
good locations, from an effectiveness
standpoint, are the trunk lip and fender
cowl, although the latter may expose the
antenna to undue ignition noise. Bumper
mounting is least preferred, due to the
distorted ground plane configuration and
low height. Permanent-type or magnetic
mounting are best, while gutter clip and
other temporary lash-ups are inefficient
and should be avoided.

From a practical standpoint, probably

the most desirable all-around mobile an-
tenna for the multiband scanner is the
combination v.h.f.-lo/hifu.h.f.  triband
whip mounted on the car's trunk lid. A
number of manufacturers, including Ra-
dio Shack and Antenna Specialists, make
a variety of such antennas in trunk-lip and
magnetic-mount models.

In most instances, the scanner is in-
stalled in the car in the same fashion and
at the same place as it would be in any
other rig—under the dash or on the trans-
mission hump. Normally, the coax feed-
ing the antenna (typically about 17 feet of
RG-58/U) as furnished by the manufac-
turer has a very small and acceptable
loss—typically under 1 dB on the v.h.i.-lo
band, 1 dB on v.h.f-hi, and about 3 dB on
u.h.f. bands. These losses are normally
not sufficient to worry about In a receiv-
iIng installation.

The multiband antenna can be con-
nected to the single antenna jack which
most scanners now use. If separate
(dual) antenna jacks are provided on the
scanner, a special antenna combiner
may be used to properly split and route
the signals from the single antenna. Alter-
nately, if separate v.h.f and u.h.f. monitor
antennas are used, a combiner may be
used to accept the signals from the sepa-
rate antennas and electronically com-
bine them into a single scanner input, as
in base station instaliations.

Although almost all public service
monitoring uses f.m., with its inherent
noise-free reception, ignition noise may
still present a problem, particularly on the
v.h.f -loband (30-50 MHz), and less so on
the higher ranges. Noise may be particu-
larly troublesome with forward-cowl
monitor antennas, or if the standard cowl-
mounted a.m./fm. antenna is used for
monitoring. A noise suppression kit may
be required—one designed specifically
for v.h.f. mobile use, since suppressors
designed for the a.m. broadcastband are
not normally effective at v.h.1,

A final point: Be sure to check with your
local authorities before installing a scan-
ner rig in your vehicle. Many states and
municipal jurisdictions have laws or ordi-
nances prohibiting the use of a mobile re-
ceiver thal can receive police calls. Al-
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Radio Shack multiband scanner antenna
IS @ simple design that enables 3-banad
(v.h.f-lo, v.h.f-hi, and u.h.f.) reception
with a single antenna. Unit consists of
three separate whips optimized for re-
ception on each of the 3 bands and 3
radials. (Photo courtesy Radio Shack)

Hustler ''Discone’’ Model DCX antenna
is designed for extremely wideband re-
ception over the range 40-700 MHz.
Thus, a single antenna can be used with
multiband scanner monitors with little
performance compromise from band-to-
band. (Photo courtesy Hustler, Inc.)

though the laws may be of questionable
merit, check them out first!

Special Clubs and Publications

With the recent surge in public service
band monitoring, there has been a corre-
sponding upswing in interest in organiza-
tions devoted to promoling scanning as a
serious hobby.

One of the best known of such special-
ized radio clubs is the Radio Communica-
tions Monitoring Association (RCMA). P.O.
Box 4563, Anaheim, CA 92803. RCMA is
for persons interested in listening to two-
way communications in the v.h.f./u.h.f.
public service bands as a hobby, primari-
ly in the 30-50, 118-174, 225-400, 406-

For the sophisticated s.w.l. who wants (o
roam the higher frequency ranges, the
Bearcat 220, shown here, allows moni-
toring of all the public service ranges plus
the a.m. aircraft band. Up to 20 frequen-
cies may be scanned at the same time. In
addition to “‘normal’’ scanner functions,
where frequency limits are set and the
scanner searches between programmed
parameters, it also searches marine or
aircraft frequencies by depressing a sin-
gle button. These frequencies are stored
In memaory, SO No reprogramming IS re-
quired. Other state-of-the-art features in-
clude priority channel and dual scanning
speeds. (Photo courtesy Electra Co., div.
of Masco Corp. of Indiana)

420, and 450-513 MHz ranges. The club
was formed in May 1975 in order to share
ideas and pool information of common in-
terest. RCMA differs from most other lis-
tening-type groups since its focus is on
non-skip reception of local radio systems,
with emphasis on message content. A
member organization of the Association of
North American Radio Clubs (ANARC), a con-
federation of the best-established hobby:-
listening clubs, RCMA is probably the old-
est group of organized monitor radio lis-
teners in the world. It draws its member-
ship from a wide cross-section of enthusi-
asts, including amateurs, engineers, law
enforcement officers, firefighters, and pi-
lots. The group publishes a bulletin, the
RCMA Newsletter, a sample copy of
which is available for $1. The club has
more than 1300 members in 49 states
and 8 foreign countries. At this time, U.S.
dues are $10.50.

A newer club, the Scanner Association of
North America (SCAN), was formed several
years ago with a tie-in to the Electra Com-
pany, manufacturer of the well-known
Bearcat line of scanners, and REACT, the
CB public service organization. The
club’s charter states that SCAN is “‘dedi-
cated to the advancement of scanner
monitoring and to the mutual understand-
ing between citizens, public safety offi-
cials, and government.”” The organiza-
tion, which boasts more than 30,000
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Tough New Tri-Band QUAD
for 10, 15 and 20 meters

¢ Complete - nothing else to buy!

¢ Lexan boom for high strength

¢ No stubs or tuning coils

¢ UV Imperious fiberglass arms

¢ Optimum spacing on all bands

¢ Full legal power on SSB and CW

® Qutperforms most tri-band yagis

¢ Gain: 7 dbd - F/B 20-25 db

¢ Low SWR on all bands
HI-RELI, INC.

1738 N. Greenville Avenue
Richardson, Texas 75081

(214) 234-3600
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a lot of antenna

in a little space

S new Slinky® dipole* with helical loading
> radiates a good signal at 1/10 wavelength long! 2
- *pateni No. 3,858,220 -
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The transmission line should be selected
with the same care as the antenna. The
best /s expensive, but usually well worth
the added investment. Losses in the line
depend primarily on the cable’s conduc-
tor sizes and types of insulation. Top-
quality cables have polyfoam insulation,
100% braid shielding, and non-contami-
nating construction. RG-8/U and RG-11/U
cables are ''standard’’ in amateur use,
although new, high-quality small diame-
ter cables such as RG-8X are becoming
popular and are about the same size as
the RG-58/U shown here. (Photo courtesy
Hadio Shack)

Broadband monitor antenna covers
three major scanner bands: v.h.f-lo,
v.h.ft.-hi, and u.h.f. On the lowest band the
22-inch long design is an inductively
shortened Yis-wave; on the mid-range,
the radiator is a standard Yi-wave; and
on the highest range, the whip acts as a
Ya-wave collinear. Avanti AV-808 anten-
na shown here includes a trunk mount;
the whip-and-coil assembly is also sold
separately. (Photo courtesy Avanti Com-
munications, Inc.)

members, Issues a quarterly magazine,
scanning Today, and sponsors a frequen-
cy information service to provide mem-
bers with lists of frequencies tor their par-
ticular area. It also promotes a technical
advisor service, which uses volunteer
SCAN member technical experts to help
fellow members solve problems or an-
swer guestions at the local level. SCAN
also sponsors a buyer’'s co-op service as
well as a free classified ad service. More
information can be obtained by writing to
SCAN at Suite 1212, 111 E. Wacker Drive,
Chicago, IL 60601.

The new "‘smart,” synthesized scan-
ners make searching for unknown or un-
publicized frequencies fairly simple. Still,
it's helpful to have some idea of the local
frequencies likely to be heavily “‘traffick-
ed'’ to avold searching in the blind for sig-
nals of interest. Several publications are
available for this purpose and are essen-
tial for those using crystal controlled
scanners, which require that target fre-
quencies be known.

Bearcat publishes a comprehensive
set of frequency directories. These vol-
umes are published in two versions: one
for the eastern time zone, and another for
the central and western time zones.
Area-wide listings make it easy to locate
frequencies of interest among police,
fire, emergency, aircraft, railroad, and
other services, which are conveniently
grouped by listening area. A reference
section, fold-out FCC frequency alloca-
tion chart, 10-code chart, legal responsi-
bilities section, and log book are includ-
ed. Current price of each edition is about
$13 at this writing.

Another valuable reference source for
scanner buffs, s.w.l.’s, and professional
communications agencies is the Federal
Frequency Directory, a massive book
containing 100,000 frequencies, agen-
cies, and locations of active U.S. Federal
Government communications assign-
ments in the 2-420 MHz spectrum. The
book, which provides authoritative list-
ings, is available for about $15 from CQ's
Book Shop.

The '"‘Police Call’’ frequency director-
ies, costing about $6 each and containing
about 10,000 listings apiece, are avalil-
able in nine state groupings and are distri-
buted by Radio Shack. In addition, a num-
ber of specialized scanner directories
covering government, aeronautical, and
energy and environmental users are
available from Gilfer Shortwave, Box 239,
Park Ridge, NJ 07656.

There are also a series of scanner fre-
guency guides put out by CRB Research,
each designed for a particular area of in-
terest, These, too, are available from
CQ's Book Shop.

We should like to caution, again, that
although scanner monitoring is good fun
for all and a serious hobby for many, lis-
teners are reminded to observe the re-
strictions of the 1934 Communications
Act, which forbids the disclosure of, or
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Bearcat ''ThinScan'' 4-band, 6-channel
pocket portable scanner is representa-
tive of advanced monitor technology.
Unit shown here allows reception on any
mix of 6 channels in 4 bands (v.h.f.-lo,
v.h.lt.-hi, w.h.f, and u.h.ft.-"'T" bands). It
scans the six crystal-controlled channels
atthe rate of 15 channels per-second and
has a built-in scan delay. Another scan-
ner in the pocket-portable line allows dual
reception of both v.h.f.-a.m. aircraft and
u.h.t.-f.m. channels on the same unit.
(Photo courtesy Electra Bearcat div. of
Masco Corp. of Indiana)

personal benefit derived from, the inter-
ception of a radio transmission not in-
tended for them to hear.

Summary

In this series, we have covered the
wide range of scanning equipment avail-
able to the casual and serious listener
alike—with special emphasis on the new-
breed models with their attendant sophis-
tication but more demanding antenna re-
guirements. We have shown that the
choices of monitor antennas are many,
and run the gamut from the small indoor
antennas furnished with most units, to
complex, multiple-resonant verticals and
wideband discones. Hopefully, this
sampling of information will provide you
with some insight into scanner receiver
and antenna interface applications and
considerations.

Next month, we will discuss a subject
that's dear to the DXer's heart, one that’s
even synonymous with “‘antennas’ to
many: the Yagi. See you then.

73, Karl, W8FX
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UE TUNED ANTENNA
SUPER STICK I

ALL NEW 2 METER 5/8 WAVE H.T. ANT.
KENWOOD — ICOM — YEASU — SANTEC — TEMPO —
MOTOROLA
KENWOOD — ICOM — YEASU |
SANTEC BNC MOUNTS

You've heard about the 5/8 Wave H.T. Antenna and you've read about them.
And now the Tunned Antenna Company brings you the Super Stick Il for those
long hauls with your H.T., plus our 5/8 Wave may be operated collapsed with the
same operating characteristic of a Rubber Duck. The Super Stick Il is also
available for tempo and Motorola Bases and a price that is several bucks under

other 5/8 Wave Antennas, making the Super Stick Il the best buy around. See
your local dealer for stock. Settle for nothing less than a Super Stick Il.

SEVERAL DB ABOVE BRANDS X-Y-Z£
ICOM-KENWOOD

A RUBBER DUCK is a RUBBER DUCK you say. Or MOTOROLA g TEMPO
once you have seen one Duck. you have seen
them all. That has all changed with the introduction OWNERS
of the SYSTEM ONE Tuned Antenna. We chose the
name SYSTEM ONE because the Tuned Antenna RD2
Company is the first RUBBER DUCK manufacturer Reg. $6 95 SAVE
SANTEC

6-9DB

over a
Rubber Duck

MODEL SSII-MS
TEMPO S1 — MOTOROLA

MODEL SSII-BNC

when we decided to buy a new RUBBER DUCK
what did we do, we settlied for any old duck in the
store, Before the advent of the tuned antenna, you
had no other choice. Every antenna sold by the
Tuned Antenna Company has been tuned under
simulated hand held conditions for maximum output
and minimum S.W.R. What really makes the Tuned
Antenna Company's antennas better than brands X,
Y,or Z,is the way the antenna is trimmed and tuned
during production. Brands X, Y, and Z specify "50
ohms ground plane impedance . The question |Is;
what handheld radio maintains or even comes close
to a "'50 ohm ground plane impedance .

The Tuned Antenna Company has designed the
SYSTEM ONE antennas with you, the handheld
owner in mind. Not only will our product stand-up to
the most rugged treatment you will give it, but we
have actually taken the time to determine the operat-
ing conditions of a hand held radio, and believe us
when we tell you it is not 50 ohms ground plane im-
pedance . If your Tuned Antenna does not out-per-
form all other brands, send it back for a full retuna
Ford may or may not have a better idea, but the
Tuned Antenna Company definitely has a better

955
RUBBER DUCK. We are putting our reputation on

RD2S
Stubby $ 1 0
REG. $1295
BNC -TNC
PL259 - F
FOR DEALER LOCATION
OR TO ORDER CALL:
(714) 268-0720
the line and our money where our mouth i1s. Don

to offer a truly hand held tuned antenna. Up to now
REG. $89
YEASU OWNERS

settle for anything less than SYSTEM ONE Tuned

Antenna Company's RUBBER DUCK. Ask your T, Tll wm
dealer for a Tuned Antenna today. /
Select antenna Irequency range and style (short or reguiar length), pius basa type. Example: Tempo 51 excepts RD2/MS, icom IC-ZA excepls X

RD2/BNC or RD2S/8BNC elc. . . . Prices and/or specifications are subject to change withoul notice or obligation. Terms: C.0.D., check or monay
order. Please add $2.00 for first antenna and $1.00 for each additional antenna to cover shipping and handiing. California residents piease add

——— The Tuned Antenna Co., 9520 Chesapeake Dr., #606, San Diego, CA 92123
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Antenna 0f The Month

The Mor-Gain Multiband H.F.
Communications Antennas

The Mor-Gain series of multiband di-
pole antennas represents an unusual ap-
proach to the problem of obtaining effi-
cient and effective operation on several
h.f. bands. Using no traps, loading coils,
or tuning networks, the antennas—avail-
able in about a dozen versions—are one-
half the length of conventional dipoles,
are designed for low-s.w.r. feed with a
single coaxial feedline, and handle 2.5 kw
c.w. or PEP s.s.b.

In production for amateur and com-
mercial use for more than 15 years, more
than 20,000 of the antennas have been
made to date. The amateur “"HD"’ dipoles
are of commercial/industrial grade, origi-
nally designed for s.s.b. point-to-point ap-
plications, and are re-engineered ver-
sions of the commercial counterparts. Of
the same quality and reliability as the
commercial models, they feature un-
breakable insulators and stainless steel
hardware.

The "HD" antenna design is of a pat-
ented, proprietary origin. It's based on
the combination of a number of “‘wrap-
around’’ dipoles that are paralleled, or
combined, into one so that only two or
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Mor-Gain “‘half-size' h.f. multiband di-

pole as installed at the author's station.

Five-band antenna shown here is 66 feet

fong and is fed directly with 75-ohm coax.

A single feedline is used for operation on
all bands.

three (for inverted Vee operation) suspen-
sion points are required; a single feedline
Is employed. Little in the way of tuning is
required, although resonant frequencies
can be altered by adjusting various "'U"'
tabs or shorting bars.

A number of models are available, al-
lowing operation on various combina-
tions of bands from 80 through 10 me-
ters, including specialized models for
Novice band operation. An important fea-
ture is that the antennas are half-size; for
example, an 80- through 10-meter ''HD"’
Is between 66 and 69 feet long, as oppos-
edtoupto 135 feet for a full-size dipole on
80 meters. An antenna tuner is not re-
quired for operation, but may be desir-
able to help transmitter loading on band
edges, where the s.w.r. may become a bit
ragged in some cases.

Perhaps the most versatile of the ser-
les, and the one which your Antennas Edi-
tor uses, is the 75-10 HD/A (SP) model.
This particular antenna is designed for
75-10 meter operation, is optimized on
75 meters at the mid-band point (about
3800 kHz), and comes with a built-in
50-239 coaxial connector, supplied at a
slight extra cost.

Prices range up to about $85 or more
for the larger antennas. They are avail-
able from Mor-Gain, 2200 South 4th St.,
Leavenworth, Kansas 66048.

HOLIDAY SPECIAL

COMPLETE - ASSEMBLED AND TESTED

READY TO INSTALL - NOT A KIT

AMATEUR TELEVISION MICROWAVE DOWNCONVERTER

50+ dB SYSTEM GAIN
FUNES 2.1 'GHz.- 2.4 GHz,

PREAMPLIFIER 20+ dB GAIN @ 2.5 dB NF
OUTPUT TUNES TV CHANNELS 2 TO 5
OQUTPUT IMPEDANCE 75 OR 300 OHMS

FULL YEAR WARRANTY

PERFORMANCE GUARANTEED OR

YOUR MONEY REFUNDED

$179.995 ..

INMCLUDING SHIPPING (U.P.5.)
1981 ONLY

TWO FOR 5345.00 - DEC.

VISA AND MASTERCARD ACCEPTED

CALL (804) 489-2156

AVAILABLE SEPARATELY - FULLY ASSEMBLED AND TESTED
10+ dB PREAMPLIFIER $549.95, SLOTTED WAVEGUIDE ANTENNA (15+ dB GAIN) $29.95, POWER SUPPLY $34.95

EXTRA *

PLESSEY - AVANTEK

WE NOW STOCK PLESSEY 1600 SERIES ICS

g EXTRA

AVANTEK GPD SERIES AMPLIFIERS (GPD 401, GPD 402, GPD 403) - 12-14 dB GAIN 5 - 500 MHZ. SPECIAL $25.00 ea.
AVANTEK VTO OSCILLATORS $130.00 EA. CIRCUIT BOARDS FOR GPD 400 SERIES AMPS % 7.00 ea.
VIRGINIA RESIDENTS PLEASE ADD 4% STATE SALES TAX -- ADD $1.00 PER ORDER FOR SHIPPING

ELECTRONIC HOBBY INNOVATIONS

7510 GRANBY STREET SUITE 207
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ANTENNA
TU N ERS MODELS

MFJ-941C 300 Watt Versa Tuner Il

Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

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

Matches everything from 1.8-30MHz: dipoles.
inverted vees, random wires, verficals, 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-
live meter measures SWR to 5 watts

MFJ-900 VERSA TUNER

olf i ﬂ%rmu- = MF J '900

[o60) sa4e:

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, $54.95 ( + $4), like 900 but includes
4:1 balun for use with balanced lines.
MFJ-16010, $34.95 ( + $4), for random wires
only. Great for apartment, motel, camping, opera
tion, Tunes 1.8-30 MHz

MFJ-984 VERSA TUNER IV
MFJ-984

¢9

Up to 3 KW PEP and it matches any leedline,
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. swiich. 250 p! 6KV cap. Sx14x14"

300 watt dummy lpad. 4:1 femte balun.

3 MORE 3 KW MODELS: MFJ-981, 5209.95
(+ $10), ke 984 less anl. swilch, ammeler.
MFJ-982, $209.95 (+ $10), ke 984 less am
meter, SWR/Wattmeter. MFJ-980, $179.95
[+ $10), like 982 less ant. swilch

szg (+ 510}

Flexibie antenna switch selects 2 coax lines,
airect or through tuner, rangom wire/Dalanced line,
or tuner bypass for dummy load

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

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

Works with all solid state or tube rigs

Easy to use, anywhere. Measures Bx2x6", has

1000V

MFJ-949B VERSA TUNER II
MFJ-949B

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.
oWR meter and 2-range wattmeter (300W & 30W).

b 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

3319,

New smaller size matches new smaller ngs —
only 10-3/4Wx4-1/2Hx14-7/8D"

3 KW PEP. 250 pl-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 lead.

Built-in 4:1 ferrite balun.

Built-in lighted 2% meter reads SWR plus for
ward/reflected power. 2 ranges (200 & 2000W).

6 position ant. switch. Al cabinet. Tilt bail

CIRCLE 11 ON READER SERVICE CARD

Ham Radio’s most popular
antenna tuner. Improved, too.

$8995

S0-239 connectors, 5-way binding posts, fin
ished in eggshell white with walnut-grained sides

4 Other 300W Models: MFJ-940B, 579.95
[+ $4), like 941C less balun. MFJ-945, $79.95
[+ 54), like 941C less antenna switch. MFJ-944,
$79.95 (+ $4), like 945, less SWR/Wattmeter
MFJ-943, 569.95 ( + 54), like 944, less antenna
switch. Optional mobile bracket for 941C, 9408,
945, 944 $3.00.

MFJ-962 VERSA TUNER Il
MFJ-962

*199°,

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, plus 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, $179.95
(+ $10), similar but less SWR/Wattmeter

To order or for your nearest dealer

CALL TOLL FREE

iy Ao

| VISA
S| 800-647-1800 =m

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 & handiing charges in amounts
shown in parentheses.

Write for FREE catalog, over 80 products

M ENTERPRISES,
INCORPORATED
Box 494, Mississippi State, MS 39762




F{Ji’ the last two months we have been
working on the various microwave distri-
bution services and amateur radio sys-
tems in the 2300 MHz region of the elec-
tromagnetic spectrum. This month, we
will conclude the series with a descrip-
tion of the 4000 MHz region, which is em-
ployed primarily for satellite-to-earth trans-
mission.

Between the range of 3700 MHz and
4200 MHz there are a number of station-
ary communications satellites orbiting
the earth that are used to transmit com-
mercial television signals to the various
cable-TV distribution services around the
United States and Canada. These signals
contain entertainment channels as well
as educational programming, stock mar-
ket information, network "‘pre-feed’’ sig-
nals, etc. Since the satellites are essen-
tially fixed in position at heights on the
order of 25,000 miles, coverage is line-of-
sight to most of North America. Receiv-
ing these signals with a single down-con-
verter such as described for the MDS ser-
vice is not quite as simple, however, The
frequency range is very high, making the

5 Melville Lane, Great Neck, NY 11023

semiconductors expensive, the circuitry
even more critical, and the signal levels
quite low, meaning that a very high-gain
parabolic-type antenna is a must, Fur-
thermore, some specialized signal pro-
cessing Is required to extract the video
signal from the transmitted signal. Unlike
the MDS service, the satellite signal con-
sists of f.m. modulated video (at the car-
rier in the 3700-4200 MHz range) with
audio further frequency modulated as a
sub-carrier.

Fig. 1 is a block diagram of a typical
TVRO for a TV Receive Only system as it
is called. A high-gain parabolic or circular
“dish''-type antenna at least 10 feet in di-
ameter is coupled to a low noise amplifi-
er. This amplifier usually exhibits noise
figures of 1-2 dB (at 4000 MHz) and is
fabricated of expensive bipolar or GaAs-
FET transistors expressly designed for
the job. Following the LNA is a low noise
mixer, usually employing another GaAs-
FET transistor, driven by a stable voltage-
controlled local oscillator. The tuning of
this oscillator is what determines the
overall received frequency. Output from
the mixer is at 70 MHz.

As you will imagine, the 4000 MHz
stages are rather critical to design both
from a standpoint of stability and low
noise, and although amateurs do build

a monthly feature by
IRWIN MATH, WA2NDM

———M@i’s Weltag——

A LOOK AT THE TECHNICAL SIDE OF THINGS

their own, commercial versions already
“tuned-up'' are available for $300 to
$400.

Once the signalis in the 70 MHz range,
the problems become much easier to
handle. Following the mixer is a high-gain
70 MHz conventional i.f. amplifier which
drives the video and audio demodulators.
These stages convert the f.m. signals to
standard NTSC signals which are then
fed to an r.f. modulator or channel 3 or 4
where they are displayed on a standard
TV set. Signal quality is excellent, and
with a properly designed station, it is the
best that can be obtained outside of a
studio.

If all of the foregoing does not worry
you, and you have the space avallable for
a 12-20 foot diameter antenna, you have
a couple of options. At this writing (June
1981) we have seen complete recelving
packages for as little as $4000 including
antenna. Alternately, many of the compo-
nents are available in tested, fully aligned
“modules.”’ For about $300 to $400 you
can buy the LNA, for example. Another
$300 to $750 will purchase the antenna,
depending on how much work you wish to
do. Finally, for $1000 to $1500 you can
obtain the complete 70 MHz to channel 3
or 4 recelver,

If you choose to build, however, these

These are usually mounted at the antenna
=
i N Lfﬂw ln.f.lse o JOMHz Video Audio
J S Ly " Lo . IF ¥ demodulator ~* demodulator
{LNA)
Antenna 1
RF modulator
Voltage Local S Output to
control oscillator 3 a) ﬁ TV set
i

Fig. 1- A typical TVRO system for direct satellite reception.
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costs can be reduced quite significantly
Al least one manutacturer has complete
printed circuit boards available, as well
as microwave semiconductors, for all
parts of the system. Final cost for this ap-
proach will depend on how well stockeg
your “‘junk box" 1s, Furthermore, you
could build the antenna, and it it were
made larger than necessary, you could
tolerate a fair amount of deviation from
the ideal parabolic, thereby lowering
costs even further. The total cost, by the

way, for a knowledgeable experimenter
with a good supply of surplus compo-
nents and reasonable mechanical ability
could be well under $1000, which, con-
sidering the final outcome (not to mention
the experience), might not be all that bad

As in the case of the MDS services,
there is a legal aspect of receiving of the
signals, however, and for that reason we
cannot go into much more detail. If you
check the advertisements in CQ and the
other amateur magazines, you will quick-

ly discover the various companies offer-
ing literature and haraware pertaining to
all of the services we have been disCcuss-
ing. A letter or card to any or all of those
will usually bring enough information to
allow you to decide whether to builg, buy,
or pass up the "‘opportunity ' altogether.
If you did decide to experiment in the
2300 MHz (and higher) amateur bands,
however, you would find that it isn't quite
as hard as you might have believed.

73, Irwin, WAZNDM

MY COMPETITION KNOWSME...YOUSHOULD TOO!!!

HAL’S SHOPPER’S GUIDE

DOWN CONVERTERS

FREQUENCY COUNTERS

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEED-
ED TO MAKE YOUR COUNTER COMPLETE. HAL-800A 7-DIGIT
COUNTER WITH FREQUENCY RANGE OF ZERO TO 600 MHz
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE
FOR HIGH FREQUENCY, AUTOMATIC ZERO SUPPRESSION. TIME
BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE
AVAILABLE. ACCURACY = .001%, UTILIZES 10-MHz CRYSTAL 5

L R e O A R S e oy s 129
HAL-300A 7-DIGIT COUNTER (SIMILAR TO HAL600A) WITH FRE-
QUENCY RANGEOF ZEROTO300MHz. COMPLETEKIT..... ... $109

HAL-50A 8-DIGITCOUNTERWITH FREQUENCY RANGEOF ZEROTO
S0MHz ORBETTER. AUTOMATIC DECIMAL POINT, ZERO SUPPRES-
SION UPON DEMAND. FEATURES TWO INPUTS: ONE FOR LOW
FREQUENCY INPUT, AND ONE ON PANEL FOR USE WITH ANY IN-
TERNALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PRO-
VISIONS HAVE ALREADY BEEN MADE. 1.0 SEC AND .1 SEC TIME
GATES. ACCURACY = .001%. UTILIZES 10-MHz CRYSTAL 5 PPM.
COMPLETEKIT . . $109

HAL/79 Cluck Klt FHEE wath every Cﬂunter
Plus A FREE In-Line RF Probe.

PRE-SCALER KITS

IR TR . .. v o s tspesns s e nedsss $1495
(Pre-drilled G10 board and all componanis)
AL D AIPRE . ..... .. oo issnsnasonsns $2495
(Same as above with preamp)

SR e el iy T e SO ST E. $29.95
(Pre-drilled G10 board and all components)
HALBDDAPRE ......... . . . ¢ .iceivesnasna $39.95

(Same as above but with preamp)

HAL 1GHz PRE-SCALER VHF & UHF INPUT AND
OUTPUT DIVIDES BY 1000. OPERATES ON A SINGLE
5V SUPPLY PRE-BUILTATESTED $79.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF
THE VERY POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIB-
ED BY JAMES GARRETT, IN QST MAGAZINE AND THE 1975 RADIO
AMATEURS HANDBOOK. $16.95

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY
KIT PROVIDES A SIMPLE, LOW COST METHOD OF ADDING
MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER. WHILE
DESIGNED FOR DIRECT ATTACHMENT TO THE ABOVE AC-
CUKEYER, IT CAN ALSO BE ATTACHED TO ANY STANDARD AC-
CUKEYER BOARD WITH LITTLE DIFFICULTY. $18.85

HAL 2304 MHz Down Converters
(freq. range 2000MHz/2500MH2z)

2304 model #2 kit (withpre-amp) . . ... ... ... .. $59.95
2304 model #3 kit (with High Gain Pre-Amp) . . . . $69.95

All above models with Coax fittings In & Out and with
Weather Proofed Die Cast Housings
FactoryWired&Tested . . ... ... ... $50.00 additional
Powersupplykitforabove ....... $24.95/built $34.95

HAL 79 FOUR-DIGIT SPECIAL—$7.95. OPERATES ON
12VOLT AC (NOT SUPPLIED). PROVISIONS FOR DC
AND ALARM OPERATION

6-DIGIT CLOCK @ 12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC
BOARDS, 1 CLOCK CHIP, 6§ FND READOUTS, 13 TRANSISTORS. 3
CAPS, 9 RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES,
POWER TRANSFORMER AND INSTRUCTIONS.

DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.

PRICEDAT .............. 23 $12.95
CLOCK EASE Available and w:l} fit any one of the above clocks.
Regular Price. . .$6.50 But Only $4.50 when bought with ciock

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use
Operates on 12-volt AC or DC, and has its own 680-Hz time base on the
board. Complete with all electronic components and two-piece, pre-
drilled PC boards. Board size 4" x 3", Complete with speaker and
switches. If operated on DC, there is nothing more to buy.*

PRICEDAT . s E—— 1 %
Twelve-volt AC line i:nrd fm thnsa whn wmh ln nperate the clock from
110-volt AC $2.95

*Fits clock case advertised above

HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED. PLATED
THRU AND SOLDER FLOWED G-10 PC BOARD, 7-567's, 2-T402. AND
ALL ELECTRONIC COMPONENTS. BOARD MEASURES 3% x 5%
INCHES. HAS 12 LINES OUT. ONLY $38.85

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new
ICM 7206 chip. Provides both VISUAL AND AUDIO indications!'
Comes with its own two-tone anodized aluminum cabinet. Measures
only 2% x 3% ". Complete with Touch-Tone pad, board, crystal, chip
and all necessary components to finish the kit.

PRICEDAT .......... . $29.95
For those who wish to mnunt tha ancr.:der ina hanl:l held unit, the PC
board measures only 9/16" x 1% ". This partial kit with PC board,

crystal, chip and Et}mpﬂnEH'IE_

PRICEDAT . .$14.95

HAL 5687-12 5ingla line in, 12 lines out, cﬂmplete with 2- sfdﬂﬂ plated-
through G-10 board and all components. Uses seven 567's and three
7402's. PRICED AT. S e o ) R L.
HAL 567-16 single Hne in, 1E llnes out, complete mth E sided plated-
through G-10 board and all components; includes 22-pin edge connec-
tor. Uses eight 567's and four 7402's. (See construction article in April
1981 Radio & Electronics for complete writeup.) PRICEDAT. ... . 56895

= Sl
“HAL" HAROLD C. NOWLAND WBZXH

CLOCK KIT

TOUCH TONE DECODER KIT

L,
SHIPPING INFORMATION ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED
ON ORDERS LESS THAN $20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING CHARGES. SEND SASE FOR FREE FLYER

HAL-TRONIX P.O.BOX 1101, SOUTHGATE, MICH. 48195 PHONE (313) 235-1?32
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The December "‘Story of The Month”
as told by Bill is:

E. H. (Bill) Irwin, WA3ZMY
All Counties #301, 9-26-80

"After serving with the 37th Field Artil-
lery Battalion attached to the 2nd Infantry
Division, where | was introduced to radio,
| considered getting a ham ticket. Unfor-
tunately, | never found time for it (yes, I'm
still kicking myseilf).

“After 35 years of association with ra-
dio on other frequencies, in May 1975,
through the Prince Georges Wireless As-
sociation, | finally got around to getting a
ticket. Around May of 1975, | finally got on
the air with a borrowed rig. It had a built-in
sw.r. of 81, and the learning experi-
ences started right there. After a self-im-
posed Novice career of about 18 months,
the upgrade opened many new doors. |
feel that an extended Novice career Is a
greal boon for future operations.

“After the usual sundry accomplish-
ments, such as RCC, WAS, WAC, WPNX,
etc., the sophistication surfaced. Thoughts
like 76-WAS and WAC all one band came
into the operation. Somehow, some-
where around May 1976, a Kenwood TS-
520 was added to the operation. Better
equipment was a big help.

Several times a year | go portable to
put Delaware on the air. During one of
these trips in 1977, | lucked out and got
First Place in the Novice Round-Up.

“The up-grade came in March of 1977,
and it took another two months to finish
5BWAS. Following that | discovered the
organized nets for different purposes on
the air. What to do? Which way to go?
Tried traffic-handling, phone-patching,
contact-type nets, DXing to get the need-
ed 4 for DXCC, and then tried to make a
decision.

“*Somehow, like most other hams, |
had heard about ‘'Counties.”” | had put
Counties on the air for the operation, but
hadn't really considered chasing them.

P O. Box 73, Rochelle Park, NJ 07662

The MO-2 of WA3ZMY with 40-20-15 res-
onators and 5/8 colinear for 2 meters.

Bill. W3ZMY, inside that MO-2 with his
TS-120S and other equipment

Well, needing something to shoot for, |
looked into it. | went back through all the
QSLs on hand and came up with 687
Counties confirmed. Well, why not? On
January 17, 1979 | launched the opera-
tion, and by September 26, 1980 the 'U.S.
Box Crushing Service’ (He lost one box of
QSLs in the mail. —Ed) managed to get
the required 3074 County confirmations
in to qualify for All Counties #301. This
was also a relief to the rest of the family.

"A lot of this was done with the TS-
120-S that went into use after | fried the
520 during Field Day of 1979,

"*After the concentrated study of radia-
tion, propagation, antennas, operating
techniques, and operators habits broad-
cast on 14.336 MHz, | feel |I've learned
more about these subjectsinayearanda
half than | would have in 5 years of free-
lance operaling.

a monthly feature by

A. EDWARD HOPPER, W2GT

———— I WEarels————

NEWS OF CERTIFICATE AND AWARD COLLECTING

“As in-plant maintenance manage-
ment, | have a bit of advantage in that |
have a machine shop available for con-
struction, as well as sundry electrical and
plumbing supplies at reasonable cost. If
an antenna gets broken or an idea sur-
faces, repair or construction is fairly con-
venient.

"Personally, my feelings are that the
County Hunting operation is representa-
tive of all of amateur radio in that there is
nothing that can be accomplished with-
out a fantastic group of peopie on the
other side of the transmitier.

"'Good Huntingand CU on frequency.”

The assortment of equipment and

Plaques/Awards al WA3ZMY.

The antennas at WA3ZMY include a 4 ele-
ment tribander, 5 band vertical, 40 meter
double bazooker, 80 meter double ba-
zZooker, 5 element 6 meter beam, 10 me-
ter G/P, and 2 meter Ringo-Ranger.
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Spemal Hnnur Roll
All Counties
#336 Ted Ruso, W9VPE 8-10-81.

#337 George H. Martens, AC8F 8-29-81.

#338 Robert C. Young, K1NWE 9-4-81

Awards Issued

Ted Rusco, WO9VPE, waited until he had
them All and then claimed USA-CA-500
through All Counties endorsed All 5.5.B.,
All Mobiles.

George Martens, AC8F (ex WB8JIX),
also waited until he had them All and then
requestedUSA-CA-500 through USA-CA-
3000 endorsed All S.S.B., All Mobiles; and
All Counties Mixed

Bob Young, K1NWE, who got USA-CA-
500 back in June 1965, finally decided to
do the necessary paperwork to receive
USA-CA-1000 through USA-CA-2500 en-
dorsed All S.S.B., All 20: USA-CA-3000
endorsed All S.S.B.: and All Counties en-
aorsed Mixed.

Clifford McCoy, WB9ELH, added to his
fine collection USA-CA-2500 and 3000
endorsed All S.S.B., and he needs but two
to have them All

Fred Zurbriggen, WB9YZE, added
USA-CA-1500, 2000, 2500, and 3000 en-
dorsed Mixed to make a nice collection,
and he needs just a very few for All Coun-
lies.

Les Laabs, N9ATA, was awarded USA-
CA-500 through USA-CA-2500 endorsed
Mixed.

Jerry Burkhead, NG6QA, requested
USA-CA-2000 endorsed All 2XC.W.

James Grandinetti, WA2SRKRM, added
USA-CA-2000 endorsed All 5.5.B. to his
nice collection,

Charlie Jacobsson, SMQCHA, sent for
USA-CA-1500 endorsed All $.S.B.

Roger Hansen, KL7HFQ (ex WA7FHY),
applied for USA-CA-500 (#4 to Alaska),
USA-CA-1000, and 1500 (#2 to Alaska) all
endorsed Mixed.

Aloysius Polaneczky, W3EFY, earned
USA-CA-1000 endorsed All A-1.

Bill Hudzik, WA2UDT, picked up USA-
CA-1000 endorsed Mixed.

USA-CA-500 Certificates, endorsed
Mixed, went to:

Ben Murray, W5CJV (ex WN5SCJV,
OAZ2BH, OA4CCN, TI2CJV)

Henry Kiernan, KF20 (ex WA2AUB,
WV2AUB, WM2ITU)

David Jorgensen, WD5CQOV

USA-CA-500 Certificates, endorsed All
S.S.B., were issued to

Don Smith, WB5RXV, also endorsed
All 40.

Victor Enrique Carugati, ZP5CVE (#1 to
Paraguay)

George Wosika, KADGTA, also endors-
ed All Mobiles, All 20.

Alfredo Erjautz Zocher, OA2CD, quali-
fied for USA-CA-500 endorsed AllC.W. #2
to Peru.
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Bencher

1:1 BALUN

* Lets your antenna radiate—not your coax

* Helps fight TVI—no ferrite core to
saturate or reradiate

* Rated 5 KW peak—accepts substantial
mismatch at legal limit

e DC grounded—helps protect
against lightning

e Amphenol® connector; Rubber ring
to stop water leakage

Rugged custom Cycolac*
case, UV resistant formulation

@ Heavy threaded brass
contact posts

Model ZA-1A 3.5-30 mHz $17.95

Model ZA-2A optimized 14-30 mHz
includes hardware for
2" boom $21.95

RBCNCHER INC.,

I33W_LAKE ST, CHICAGO, IL BOS0E » (312) 263-1808

NEW
Improved

Availlable at selected
dealers, add $2.00
postage and handling

in U.S.A.

WRITE FOR LITERATURE
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For Home TV, Ham Radio and CB.
Up to 18 sq. ft. antenna capacity.
Available to 64' in 8' sections.

All riveted construction —

no welds.

Beaded channel leg for added
strength

All steel — galvanized for adaed

Can be used with Concrete Base
Stubs, Cylinder Base or Hinged
Concrete Base.

UNR-Rohn
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USA-CA Honor Roll

3000 NBTA 483 W3IEFY 685
WOVPE 62 WAZSRM 48B4 WAZ2UDT 686
WBSELH 383 ACSBF 485 KLTHFQ 687
ACHF 364 K1NWE 486 ACEF 688
K1INWE 365 WBSYZE 487 K1NWE =9
WBOYZE 366

1500 500

2500 WIVPE 540 WavPE 1640
WSVPE 425 NSATA 541 NOATA 1641
NOATA 426 KL7HFOQ 542 wWsCJv 1642
WHIELH 42T ALCBF 543 KF20 1643
ACHF 428 SMOCHA 544 KLTHFOQ 1544
KINWE 429 KINWE 545 WEBSRAXV 164%
WBASYZE 430 WBSYZE 546 OAZCD 1646

KADGTA 1647

2000 1000 ZPSCVE 1648
WSVPE 481 WIVPE 683 ACHF 1645
MNGATA 482 NOATA &84 WDSCOvV 1650

Awards

The International Amateur Radio Society, Inc.
Awards Program: Rules for their Awards are
as follows.

1. All awards are issued to both ama-
teur radio operators and s.w.l.s (heard).

2. Request for endorsements of
mode, band, QRP, etc., must be made at
time of original application and must be
so indicated in the log extract.

3. A verified log in lieu of QSL cards
will be accepted. Have your log certified
by a local club official, two licensed ama-
teurs, a notary public, or Xerox copies of
QSL cards will be accepted. All entries
should list the country in order of prefix.

4. |If QSLs are sent in place of the
above, sufficient funds for their return by
registered mail or other specified route
must be included in addition to any other
funds.

5. If amateurs outside the U.S. require
special consideration, please contact the
Awards Manager: Scott R. Douglas, Jr.,
KB7SB, P.O. Box 46032, Los Angeles,
California 90046, U.S.A.
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The IARS Work The Pacific Award.

Work The Pacific (WTP): The basic award is
issued for confirmed contact with at least
30 countries in the Pacific area as set
forth by the WTP countries list. Endorse-
men! Seals can be applied for in incre-
ments of 5 over the original application. A
Plaque is available (but not required)
when the Gold Seal level of 50 confirmed
countries is attained.

Award Application Fee: $3.50 U.S., or
18 IRCs,

Gold Seal Plaque (if desired). $18.00
U.S.

Endorsement Seals applied for after
original application: $1.00 or 5 IRCs.

Work The Caribbean (WTC): The basic
award is Issued for confirmed contact
with at least 20 countries in the Carib-
bean area as set forth by the WTC coun-
tries list. Endorsement Seals can be ap-
plied for in increments of 5 over the origi-
nal application. A Plaque is available (but
not required) when the Gold Seal level of
30 confirmed countries is attained. All ap-
plication fees and other costs are the
same as for the WTP Award. For a list of
the WTP and/or WTC countries list, send
s.a.se. to Awards Manager, KB7SB.
Note: In my June and November ‘81 col-
umns | had data on their Alaska, Arizona,
California, Hawaii, ldaho, Montana, Ne-
vada, Oregon, Utah, Washington, and
Wyoming Counties Awards. If you do not
have copies of the June and November
CQ's, write to KB7SB for details. Their
cost is now $3.50, not $3.00.
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The IARS Work The Caribbean Award.

A-1 Operators Certificate 0f Merit: This Award
is issued free of charge by the sponsor to
amateur radio operators observed on the
bands exhibiting above average operat-
ing practice and courtesy, etc. You too
can nominate an amateur you feel is de-
serving. All that is required is a statement
of why you wish the certificate to be is-
sued, to whom you desire it issued, a pro-
cessing fee of $3.50, and your statement
cosigned by at least two other amateurs
who can attest to your statements. Apply
to KB7SB.

CERTIHICATE huwTens Clul
A-1 OPERATOR
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The IARS A-1 Operator Certificate.

COLUNTRIES

ZBaNES
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CONTINENTS
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The Countries-Zones—Continents Award.

Countries-Zones-Continents Award: Spon-
sored by the DX Awards Guide, Charles J.
Ellis, P.O. Box 1136 Welch Station, Ames,
lowa 50010. Rules are as follows:

1. Applicant must work 30 countries
from the DXCC list (QST, ARRL), 30 zones
from the WAZ list (CQ), and 6 continents
from the WTW (73 Magazine) list, 66 sta-
tions minimum. All Countries, Zones, and
Continents must have been current at the
time of claimed contact. At least four con-
tacts per continent are required for each
category.

2. Only one station per continent or
zone, regardless of band used, will be al-
lowed.

3. No mode or band restrictions ex-
cepl repeater and satellite contacts will
not be allowed.

4. Stations contacted in one category
listed in #1 above may not be claimed in
another category.

5. Endorsements are available for sin-
gle modes or bands, but only if requested
with application.

6. No contact with a station in the
country where applicant operated while
making any claimed contact will be allow-
ed.

7. Credit will not be allowed for con-
tacts made as a participant in any nation-
al or international amateur radio contest.

8. All contacts must have been made
within a 25 mile radius of the location
from which the earliest claimed contact
was made.

9. All contacts must be verified by
sponsor, and only send confirmations to
DX Awards Guide accompanied by funds
(U.S. stamps or IRCs) sufficient to pay in
full for certified (return receip! requested)
return airmail. While in the possession of
the sponsor, all reasonable care will be
exerted to protect them. Nevertheless,
all applicants by submission hereof agree
to hold DX Awards Guide, its publisher,
officers, and employees blameless for
any damage to or loss of these confirma-
tions.

10. All contacts must have been made
1 January 1979 or later and within two
years of the earliest claimed contact.

11. A photo of applicant and the sta-
tion used must accompany the applica-
tion. One or two photos will be accept-
able, but a substantial portion of the
equipment used must show in either
case.
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12. Ten IRCs to offset handling and
mailing costs are required.

13. Use of this form/rules is manda-
tory, and applicant must sign certifica-
tion.

Notes

To prove that c.w. County Hunting is
not dead, the accompanying list was
kindly submitted by George, WB0ODS.
The list is as of 1/1/81, unless there is an-
other date after the score. Sorry to take
so long to find room for this

C.W. County Hunters Confirmed
Two-Way C.W. County Contacts

write for
FREE catalogue

FULL—COLOR—QSL—CARD

VBRSW Al NEOA 1593
W2ZMEI All WARBNZA 1541
W1JTD 3068 KODEQ 1527 (76)
WESVEN 3022 (80) WSVGF 1517
wW3HOU 3019 WASQOQE 1915 (73)
W3ARK 3014 WB2CBK 1486
NZRT 004 K4AlZ 1432 (73)
WEBACCK 3000 (80) WBRYP 1432 (BO)
K1ZFQ 2993 (80) W2EZ 1420
KASA 2984 N&UH 1378
WASWIF 2918 NIAG 1242
W1AQE 2872 KIuly 1209 (74)
KBNQP 2864 (76) W3ZUH 1421 (74)
W2RPZ 2855 WITEE 1421
WIWRH 2822 (80) wB2Z0W 1183 (73)
wB0oODS 2790 K7EQ 1164
WAJ4EBE 2776 DL7CS 1158
W1iSBU 2999 WASEEM 1121 (73)
WQOFBB 2510 W3Q0OH 1105
KIGWwA 2477 NATN 1100 (80)
WIMSE 2469 (76) W7JHA 1096 (74)
W3BT 2468 (80) WB2ZLYS 1076 (73)
K3DEJ 2461 WEBIJKP 1070 (80)
W7GHT 2450 KAQCLS 1021
WATKMP 2404 (76) K2LFG 1000 (73)
KGBCR 2401 W4ZRJ 871 (76)
wawvu 2394 WASQNT 853 (76)
W8YL 2386 WAZEY A 811
K3ZMI 2368 KaHVL 775 (V3)
W2CUE 2248 WEJAQ 750 (73)
W4POA 2215 W40OMW 750 (76)
N5QQ 2100 NANV 750 (78)
VE1AHG 2015 (BO) AGDA 730 (76)
K3LK 2010 (80) W3EFY 673 (76)
W7JYW 1986 (76) WwsvZU 665 (73)
W1ICA 1941 (74) WaADGX 650 (80)
NSDR 1908 KATHB 623
WB4QGN 1901 (76) wBasSMU 601
KIBG 1839 (76) KA4AVX b6y
K2TE 1820 (73) WB5MBS 536 (76)
K11TU 1768 (73) WDECQP 456
W5XX 1732 (75) WBI0ONA 410 (76)
W2ZNCG 1644 (76) K1PQV 320 (73)
W3PYZ 1629 N2CW 282 (74)

MIKE O'LAUGHLIN
P.O. BOX 7575
NORTH KANSAS CITY, MO. 64116

* Printed in Full Color

e [mprint in Red Ink

e Size 3" X 5%2”

* 12 Point Glossy Stock

» Standard Report Form
on Back Side

200 Cards $20.00
Additional 200-$10.00
Order No. 412

Box 7575 North Kansas City, Mo. 64116

“Rusprint

Mail Check or
Money Order to:
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Award (USA-CA) is Ed Hopper, W2GT,
P.0O. Box 73, Rochelle Park, New Jersey
07662.

Hope you all remember that all CQ
Awards as of 1 March 1981 cost non-sub-
scribers $10.00. The cost to subscribers
1S $4.00, and they must enclose the mail-
ing label (or a copy) from a recent copy ol
CQ.

Sad to report that a check with the FCC
indicates that WB2HTX has never up-
graded his Novice license. Thus, his op-
erations on the 14336 Net are not legal, of
course, this leaves him open o serious
penalties from the FCC. Also, WOHAT ap-
parently permitted his license to expire

some time ago. WB5SWOE was caught ap-
parently giving out a ‘‘nearby county
while at home. WB6CKU was found to be
giving out counties he never visited. The
calls WENV, WEBVK, and KL7NV were pi-
rated by Bill Shannon while Mobiling and
on DXpeditions. The calls were genuine,
but not his. Apparently at one time Bill did
have a Novice license.

So do not submit applications for USA-
CA using those calls. I'm sorry that such
things happen, but don’t take your anger
out on me. | did not operate illegally, they
did.

Hope you all have wonderful holidays.

73, Ed, W2GT

END OF YEAR SPECIAL

FIVE BAND :&:rcrawiuavson
TR AP DIPOLE ">

As this is being written (September),
CQ has exhausted their supply of USA-CA
Record Books. New, up-to-date books
are being printed and will be available
long before you read this—cost same
$1.25 direct from CQ, 76 North Broaad-
way, Hicksville, NY 11801.

The new custodian for CQ's Prefix
Awards—WPX, VPX, WPNX—is Norman
Koch, K6ZDL, P.O. Box 1351, Torrance,
California 90505.

Custodians for other CQ Awards are:

Worked All Zones (WAZ) is Leo Haijs-
man, WA4KA, 1044 Southwest 43rd
Street, Cape Coral, Florida 33904

CQ DX Award is Billy Williams, Jr.,
N4UF. P.O. Box 9673, Jacksonville, Flori-
da 32211.

United States of America Counties

Five Amateur Bands
(80 thru 10 Meters)
With One Antenna

Pre-assembled - Complete with wire - Traps - End
insulators « 50 ft. RG-8/U coax with PL-259 connector -
Five bands 80, 40, 20, 15 and 10 meter operation
with one antenna - Only two adjustments required -
Only 110 feet long + Heavy duty cast aluminum and

stegtite center connector
Price Was—562.50

Now $43.0
Limited Supply

Barker & Wilhiomson Inc
v 10 Canal 5t
vw 8ristol, Pa. 19007 “ —
215-788-5581 IR
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Here’s a good all-around power supply that will power
your 200 watt PEP h.f. transceiver for about 10¢ per watt.

A Bargain Priced

Transceiver Power Supply

Hc:-w about an a.c. supply for a solid-
state, 200 watt PEP transceiver for less
than $207 Such supplies can be built
quite economically if one takes time to
find the necessary components at rea-
sonable prices and avoids circuit frills
This article illustrates one such supply,
but many variations on the same theme
can be developed depending upon what
components are availabie.

If one is going to build an economical
a.c. supply, it is necessary 1o first define
the features that are needed. Does one
really need, for instance, a supply that will
produce precisely 13.8 volts and have
regulation to a fraction of a volt over a
0-20 ampere load current range? Also, IS
it necessary to have ripple specification
down to a few millivolts? In reality, none
of these features are absolutely neces-
sary. Most solid-state transceivers are
designed to be used in a mobile as well as
a fixed station environment. In the mobile
situation the transceiver must be design-
ed to accommodate itself to one of the
worst ""power supplies’’ possible interms
of regulation—the battery. Therefore, al-
most all transceivers have a wealth of in-
ternal voltage regulating circuits and fil-
tering so they will retain stability and pro-
duce a clean signal. The gist of the matter
s that although a super regulated and fil-
tered a.c. supply is a nice thing to have, it
IS a bit of a luxury. A reasonably well-filter-
ed a.c. supply without regulation, except
perhaps in the sense that "'stiff ~ trans-
formers are desirable, will work fine in al-
most all cases.

The diagram of the supply described In
this article is shown in fig. 1. As one can
see, i1 i1s a totally conventional full-wave

*c/o CQ Magazine

BY JOHN J. SCHULTZ*, W4FA

In most cases the basic supply can be built on any chassis which is just large
enough to accommodate the transformers used.

bridge rectifier circuit. In this case, two
transformers are used, each of which has
a 7.5 v.c.1./25 ampere secondary. Only
half of one secondary IS used to develop
an a.c. voltage of about 11 volits, which
produces a peak d.c. voltage of about 15
volts. With the 42,000 mf filter capacitor
and the particular transformers used, the
d.c. output voitage dips to about 12.5
volts under a 15 ampere load.

The photos show how the supply I1s
constructed on a small chassis which
was chosen just to be large enough to ac-
commodate the transformers. The six in-
dividual filter capacitors are each 6800
mifd, 25 volt units. They are held by cable
ties to the bottom cover of the chassis.
The bridge rectifier (rated at 200 volts PIV
and 320 amperes) is mounted on a small
heat sink. The heat sink is a necessary

item in a high amperage power supply, al-
though many builders tend to overlook
the point. Even though the voltage drop
across the diodes in the bridge may be
less than a volt, when 15-20 amperes
pass through the diodes, several watls
have to be dissipated. Depending on the
duty cycle, it may suffice to just tightly
clamp the rectifier bridge housing to the
chassis and have the latter act as a heat
sink. But, at the relatively inexpensive
cost of a proper heat sink, construction
techniques using such a component are
highly recommended. One can then draw
15-20 amperes continuously fromsuch a
supply If desired without worry about any
component overheating.

Well, what did the cost figures add up
to for the power supply shown” Roughly
they went something like this:

90

Say YouSawitIinCQ




7.5v
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rectifier

200F 1V
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_I_ 6 X 6800mF

LM340K 12
| TO-3)

Input

100 mF A
EEI'H'_ Fé-i'..-a }

12v.
requlated
output

Fig. 2—- A simple 12 volt regulator good for about 1 ampere
can be added to the basic power supply for transceiver re-

ceive-only purposes as noted in the texi.

Two surplus transformers

at4.95each $ 9.90
Bridge rectifier 2.00
Filter capacitors 6.00
Chassis, switch, fuse, etc. 5.00

$22.90

Actually, the out-oi-pocket expenses
involved were less than $20 since all of
the items, except the transformers and
chassis, came via the junk box route. The
entire assembly, by the way, was later
painted with flat black spray paint and
may not look like a chrome-plated mar-
vel, but it 1Is not an eyesore by any means.

As was mentioned before, the key to
building such a supply economically lies
in finding the parts at the right prices. For-
tunately, this is not difficult to do. Many
dealers have loads of transformers with
“odd-ball’’ voltage or current ratings that
they are glad to sell practlically by the
pound. The 7.5 v.c.t. transformers used
are an example. But, here is a listing of
some other types that were found by
quickly scanning some current sales fly-
ers (all with 110 volt primaries):

13 V/8amperes $7.95
5VCT/10amperes 4.95
6.6 V/I1Bamperes 4.95
6.3 V/30 amperes 2.95

It doesn't take much imagination to
see how these or similarly rated trans-
formers can have their secondaries wir-
ed in series or parallel, as necessary, to
create Just about any secondary voltage
or current capability desired. Generally,
iransformers of the same manufacture
can be wired in parallel for a higher cur-
rent capability, However, this should not
be done with transformers of different
manufacture, since only very slightly dif-
ferent secondary voltages or winding re-
sistances will cause a wasted current to

circulate between the secondary wing-
ings when they are paralleled. If the size
and price are right, it is also advanta-
geous to use transformers with high cur-
rent ratings, even though the capability Is
not needed, since the load voltage regu-
lation will be better. Often there is only a
dollar or two difference in price between
surplus transformers with, for instance, a
20 ampere or 30 ampere rating. Finally,
remember that the peak d.c. voitage iIs
1.4 times the a.c. secondary. Start with
secondary taps, when possible, so the
unloaded d.c. output voltage of a supply
does not exceed 15-16 volts.

Several sources had 40,000 mf/20
v.d.c. computer grade capacitors in the
$2 to $3 range. Some of these sources for
both transformers and capacitors are:

Fair Radio Sales
P.O. Box 1105
Lima. OH 45802

Technical Electronics
P.O. Box 2361
Woburn, MA 01888

Delta Electronics
176 Second Ave.
Waltham, MA 02154

There are, of course, many other sources
for parts. It is just a question of sending
for enough catalogs or flyersto locate the

. currently available bargains.

The supply described worked well with
several solid-state transceivers. There
are some transceivers, however, notably
the former Atlas series, which have sepa-
rate d.c. inputs for the receiver and trans-
mit circuitry, although both still have to be
lied together for mobile operation. But, in
fixed station operation there may be
some slight advantage to having the d.c.
input for the receive circuitry regulated.
Since usually less than an ampere IS

Say YouSawlitinCQ

The six paralleled filter capacitors are held with tough plastic
cable ties to the inside bottom plate of the power supply

chassis.

drawn, this is simple to do by adding a 12
volt regulator IC circuit as shown in fig. 2
One can, of course, go on to embellish
the basic supply in many ways. Put the
supply in a suitable enclosure, and one
can add a speaker so the unit also func-
tions as the station loudspeaker. Add a
digital clock module to the enclosure, and
it really will look like a professional unit
(the Radio Shack 277-1005 module is par-
ticularly well suited since its LCD display
requires only a 1.5 volt battery for continu-
ous operation). In any case, with a bit of Im-
agination one can develop a very function-
al and cost-effective power supply. (0|

Be an FCC LICENSED

Lo et 1 e tm i e I

Electronic Technician |

Earn up to $600 a Week & More!

Mo costly school — The Originel FCC Tests
Answers exam manusl thet prepares you =1} .
home tor FCC Genaral Radiotelgphone License - -
Mewly revised mulliple choice exams cover all BT
sreas lested on the sctusl FCC Gowl svam'

Mo mevious saperience reqguired 512 95 poat COMmImanD
pad Moneyoach Guaraniss PRODUCTIONS S
Dept.C  P.O. Box 26348, San Francisco, CA 94126
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RECEIVER

R-1143/WRR-3 - 14-600
Khz AM-CW-FS in five bands;

" o

- e
s

mechanical digital tuning.
B34ax17Vax16%", 80 lbs.
Used, checked: . $295.

Manual partial repro: $15.
R-38B/URR - 05305 :
Mhz in 30 bands; rackmount. Mii-Collins iug;
10Vax19x13", 55 Ibs. Used, checked: -
Manual, partial repro: $10.
HAMMARLUND SP-600JX - 0.54-54 Mhz AM-
CW in seven bands; rackmount. 10Yax19x17", 85 Ibs
Used. checked: $285 Manual, partial repro: $10.
R-648/ARR-41 - 190-550 Khz and 2-25 Mhz AM-CW
in 25 bands; mechanical digital tuning. Reguires 24 VDC
4 amps; 71/2x16x13% ", 351bs. Used, checked: $205.
Manual, partial repro: .................... $15.
Prices F.0.B Lima, 0. « VISA, MASTERCARD Accepted.
Aliow for Shipping * Send for New FREE CATALOG!

Address Dept. CO + Phone: 419/227-6573
FAIR RADIO SALES

A& E. EUREKA - Box 1105 - LIMA, OHIO - 45802
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a monthly feature by
BILL WELSH, WéDDB

e

“"HOW TO"" FOR THE NEWCOMER TO AMATEUR RADIO

Fire Safety Checklist

Musi amateurs attend conventions
once in a while. The information in the fol-
lowing checklist is an expanded version
of the "'Fire Safety Checklist’" published
by Successful Meetings and printed here
with their consent. You are urged to bring
a copy of this list with you whenever you
will be staying at a hotel. After you have
used this list a few times, you should
know what to watch for in each hotel and
what todo if an emergency arises. Please
share this important information with
your relatives and acquaintances.

Hotel Familiarity

Do hallways have automatic sprink-
lers?

Do hallways and stairwells have auto-.

matic emergency lighting?

Do hallways and meeting rooms have
smoke deteclors?

Are maximum capacity figures adher-
ed to in meeting rooms, display areas,
and elevators?

Are fire and safety exit doors unlocked
from the hallway side?

Are fire doors left closed, rather than
being left propped open? They should be
closed.

Where are the closest fire extinguish-
ers to your room?

Are the fire hoses in good condition?
Dacron (and similar) hoses last betier
than cotton or linen hoses.

Are there fog-stream nozzles on the
fire hoses? They are more effective for
knocking down fires.

How many floors in the building?

How many floors between your room
and the top of the building? Remember
that helicopters do a great job of rescuing
people from the tops of buildings, and
people are very visible on rooftops.

How many floors between your room
and the street level?

Study the emergency data posted in
your room.

Walk each possible emergency es-
cape route (from each room you use) to
become familiar with each of them.

2814 Empire Ave., Burbank, CA 91504

Leon Fletcher, who lives in Monterey,
California, is not yet an amateur, but he
expects to be one soon and he advises
that the June through August 1979(Code)
and November 1977 through March 1978
(Amateur Radio Station Installation Tips)
Novice columns helped him get a good
start towards being an amateur. Leon kid-
dingly states that his “'station’” consists
of a Heath 1416 code practice oscillator
(cpo) powered by a Duracell 9-volt alka-
line battery and actuated with a Nye 114-
310-002 telegraph key. He also has a Re-
alistic CTR-39 cassette tape recorder
which he uses daily with the Heath 3701
Novice license program. His extremely
low power ‘‘station’’ is mountedonan S-F
STD-36 radio desk, leaving mare than
90% of the shelf space still unoccupied.
He is about ready o pass the FCC Novice
license exam, and he has ordered a
Heath SB-104A transceiver with the
matching SB-604 speaker and PS-1144
power supply. Leon operates as WL5138
from his yacht, Safari. He has already
worked a lot of eyeball DX (long distance)
contacts; he has visited all 58 California
counties, 45 states, and 52 countries. He
is a farmer college teacher and adminis-
trator and he is now a freelance writer liv-
ing partially off royalties from ‘‘How to
Design & Deliver a Speech,'’ a college
textbook he wrote.

Do not enter an elevator if anemergen-
Cy occurs, because you may become
trapped in it if power is lost. If power is not
lost, the elevator car automatically stops
at the floor that is on fire, which is where
you do not want to be.

Remember that most hotels are fire-

proof or are built and furnished to resist
(retard) fires.

Help is requested as soon as an emer-
gency is known. Panic, smoke, and
fumes cause more deaths in fire situa-
tions than flames and/or heat.

Send a written note to advise the hotel
manager (and the home office, ifitis a ho-
tel chain) of fire safety hazards you find.
They should want to know about locked
exit doors, lack of sprinklers, fire doors
propped open, and other fire hazards.

Room Familiarity

Keep the room key one place and know
where it is at all times. It is advisable to
keep the room key in your coal pocket
and to put your coat on before leaving the
room.

If you have a flashlight, leave it in a
known place within reach from the bed.

Study room layout and then move
around it with your eyes shut to become
familiar enough to do so in the dark.

If windows open, open them to be-
come familiar with the procedure and
fasteners.

Make sure window and door latches
function correctiy.

Is there a ledge outside windows?

Are there obstructions below win-
dows?

Is there a ventilation fan in the bath-
room and, if so, does it work?

Emergency Exit Familiarity

Know where each possible escape exit
IS in relationship to your room.

Count and remember how many doors
exist between your door and each emer-
gency exit near your room.

Know which direction each emergen-
cy exit is from each door in your room/
suite.

Become familiar with vending ma-
chines, ash tray stands, chairs, and simi-
lar obstacles that may be between your
room and nearby emergency exits.

Look inside the fire exil doorway (make
sure that you do not open a security
alarm door) to find out if it opens directly
into a stairwell.
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Edwin F. Zambrano, DUTEFZ, a Class C
(Novice) amateur, lives in Quezon City,
Philippines. He is 30 years old, married,
the father of a 2-year-old son, and Vice
President of the Broadway Centrum Con-
dominium Corporation. His station in-
cludes a Kenwood TS-830S Transceiver
that has been modified to run less power
output, plus a Nagara Denshi TA-351 5el-
ement triband (10, 15, 20 meters) Yagr-
Uda about 15 meters (50 feet) above
ground level. He has contacted 47 states
and 75 countries, and he is an award
hunter. He would like to contact Ameri-
can Novices, but his 10 and 15 meter
bands are different than the U.S.A. Nov-
ice bands. His 10 meter band is 28.55 to
28.65 MHz, and his 15 meter band is
21.25 to 21.31 MHz. However, he hopes
to have upgraded to the Class B license
by the time this picture is printed, and that
will give him the additional frequencies
he wants to use.

Without closing the fire exit door, look
around the stairwell area to become fa-
miliar with it.

Remember that stair doors are usually
spring locked. If the door closes behind
you, you just have a choice between go-
ing all the way to the bottom (lobby) or top
(roof).

Check doors at the top and bottom to
find out if they are locked or unlocked, but
do not let your room floor door lock be-
hind you and possibly trap you in the stair-
well area.

Know escape routes well enough to be
able to crawl them in absolute darkness.

Emergency Situations

Promptly investigate unusual odors,
smoke, or strange noises.

If you suspect something is wrong, let
the front desk personnel know about it.

Either stay in your room awaiting help
or exit the building via an emergency es-
cape route if you become convincerd that
an emergency exists.

If the telephone system iIs functioning,
it should be used to alert others of the
danger. Otherwise, it may be necessary
to pound on doors (if the hallway is not fill-
ed with smoke, fumes, or flame).

Do not run, because you may not be
able to get up and escape if you fall and
get hurt.
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Interested in RTTY?

\\-‘M‘H irf:f:,{,f

pare the

ALTO-START

*a) .

i

S169.95 buys a terminal unit kit with the features you need most
for enjoyable RTTY. Our 3-stage active input filters, built-in AFSK
and 60 mA loop supply make the TU-T70 a great buy regardiess

of the rig or printer you prefer,

Sound interesting? Call or write for details about our full line of
RTTY equipment backed by a complete factory support

program.

Flesher Corporation

P.O. Box 976 Topeka, KS 66601 9132340198

Distributors in Canada and Australio
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FOTO-SLAVE TRIGGER KIT
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S for o fres cataing of

MICROWAVE
DOWN CONV
KIT $3¢.95

FREQ RANGE 1900 70 2500MH2Z

MDC 9017 KIT......... $3¢.95
MDC 66032 KIT....... 549.95

MDC 907 WIRED....584.95
MDC 6603 WIRED..$959.95
VOLTAGE CONTROL TUNER
Ver Kir

VCT WIRED

WOOD CABINET...$7.95
ALUMINUM CABINET $74.95

MICROWAVE ANTENNA

ANTENNA KIT......... $29.95
ASSEMBLED...........539.95
BOOTH INCLUDE MOUNTING H/W

ADD E5.00 SHIPFING & HANDING ON ALL DRDERS

QUANTITY DISCOUNTS UP TO 50%

(317) 291-7280

TRIONYX IND.
6219 COFFMAN RD.
INDIANAPOLIS, IN. 46268
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Your Gulf Coast Source
For All Your Amateur Radio A d&gmputer Needs

Call Or Write For Our Super Quote Today
Ask For Len, K4BDP or Joe, N4EGA 2t (813) 535-1414

Ray’s Amateur Radio —
Ray’s Computer Centert:>

Sales And Service

o

1590 US Hwy 19 South, Clearwater, Fla. 33516
We Stock All Leading Amateur Radio Product Lines:

VG =rr= ERZ
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If Your Room Door Is Hot
When A Fire Exists:

It is probably safer to stay in the room
than to try to exit the building.

If the telephone is working, let the desk
clerk know you are remaining in your
room, and tell him how many people are
in your room.

If you decide to leave the room, follow
instructions detailed next it your room
door is not hot.

Fill the bathtub with water and soak
sheets, towels, clothing, and blankets.

Do not expect to be protected by im-
mersing yourself in a bathtub filled with
water; you may boil.

Do not worry about damaging the
room.

Stuff wet sheets, towels, blankets, and
clothing around cracks in doors and tran-
soms to minimize smoke and fumes en-
tering the room.

If smoke and/or fumes are entering the
room through the heating/cooling sys-
tem, block outlets as effectively as possi-
ble. Gasses from scorched non-flam-
mable materials can kill you.

Use ice bucket, drinking glasses, and
similar containers to throw water on hot
doors and walls.

Turn ventilation fans (if any) on to help
keep the room clear of smoke and fumes.

If there are flames outside windows,
pull down adjacent draperies and cur-
tains.

If there is no smoke or fumes in the
room, leave the windows closed.

If there is smoke or fumes in the room,
open the windows. If the windows cannot
be opened, use a chair (or some similar
object) to smash them without endanger-
ing yourseif.

Use a wet handkerchief (or small tow-
el) to cover your mouth and nose to pro-
tect yourself from smoke and fumes.

| - = =
- —
—_—

3J lines w/cal sign $3.25 ppd.

Send check or money order::
G.L. Plerce, K6CAQ
5521 Birkdale Way

5an Diego, CA 9211
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N YAESU FT-207R OWNERS
AUTOMATIC

SCAN MODULE
15 minutes to install; scan re-
starts when carrier drops off;
busy switch controls auto-
matic scan on-0ff; includes
module and instructions.
Model AS-1

- odel BS-1 $14.85
No more dead batteries due to memory backup
30% less power drain when squeiched

Simple to install, step-by-step Instructions and
parts included

4 mA memory backup reduced 1o 500 uA

45 mA receiver drain reduced to 30 mA
Improved audio fidelity and loudness

ENGINEERING CONSULTING

=1

-||'|’l_| "‘ .;.: : ll-|'-'-_ AR -,'_"'.. ¥
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POULTNEY, VT. 05764 802-287-4055
WE L TD D CONLS—TEY LIS

COILS FOR HOMEBILT
Sardine Sender B0 Meter QRP Rig

T O IR i dicsinirsnssinbrantsnrenasd .5
QRP Transmatch-75 WalT Max

ARRL Hndbook p X80 . . . ....:cccsvss=ccss--=-= J.00
Tuna Tin 1.WAS 40 Meter Transmitter

T Y "IED I . e shaalrrissanrantaissanns 528
Mini Miser's Dream Recewer

BET-SER TR L Hassssiesssdaiilioe s 1328
20 Meter Direc! Conversion Recelver

BT R T Ml e »nilr s mriaisyain s ey es s addl 7.00
Amplitier for HW-3 QRP Transceiver

OET AR TFPR M. csevasnsssshinsssnsssasnsa - 13.30
Harmonic Filter (for above) perband . .. ... .. ... 4,50
Low Freguency Transmiter

e . o L %.00

Prices include postage.
BALUNS
Get POWER into your anfenna. See ARRL Handbook p. 585
or 199 or &30,

TEW—4: 1 IMPedBNCE . . i ... v i s o s cssvssnssiss $12.00
e e e e g e Lo VT, 14.

IKW—&:1, 9% or 1 (plckone) . ....ornivcsnvns 13.50
WW—S: L, hor 1T (plckon®) . ..o vvcviiiacnns 16.00
100W—4:1, 61, 9: Y, or 1) (pickone) . ........... 8.00

Many ofher interesting coll Kils inour NEW LIST 5C. You
must send a stamped envelope fo receive our coil kit list.
A
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Lie on the floor near a window to have
the best chance of getting good air to
breathe.

If you need to hang out a window to get
breathable air, do not hang out so far that
you are in danger of falling out the win-
dow if you pass out.

Do not go out on a ledge except as a
last resort.

Do not jump from a second or third
story except as a last resort. Realize that
the chance of survival is very poor if one
jumps from any floor above the third story
of a building.

If firemen are on the scene with lad-
ders and/or nets, follow their instructions.

Do not panic; you must use your brain
to save your life.

If Your Room Door Is Not Hot
When A Fire Exists:

If the telephone is working, let the desk
clerk know how many of you are leaving
the room and which emergency escape
route you intend to use.

Use a wet handkerchief (or small tow-
el) to cover your mouth and nose to pro-
tect you from smoke and fumes you may
encounter.

Do not stop to pack your belongings.

Take the room key with you, and (if you
have one) keep your flashlight in your
hand.

Open the door slowly and just enough
to find out if the hallway is clear of smoke,
fumes, and fire. Flash fires can roar down
a fireproof hall and kill people without
singeing the hallway.

If the smoke or fumes are noticeable,
stay low (crawl) to get the best available
air,

Close/lock the room door behind you to
minimize smoke damage and possible
thievery.

If the hallway seems okay, crawl to the
nearest emergency exit, or another one if
the closest one is unsafe.

Stay close to the wall on the same side
of the hallway as the exit is located.

Count doors as you crawl past them so
that you will know where the door to your
room is located.

Be ready to retreat back into your room
if all emergency exit routes are blocked.

When you have crawled to the fire exit
door, open it cautiously to make sure it is
safe to step into the stairwell.

If the stairwell area appears to be safe,
step into it and descend the stairs slowly
and carefully, making use of the hand-
rails.

If your room is on a lower floor, it is usu-
ally best to walk down to the ground/lobby
floor. If your room is on an upper floor, it is
usually best to walk up to the roof.

Walk (do not run or jump) to the roof or
lobby. Do not let anyone panic you into
hurrying. You must stay on your feet to
avoid the possibility of being trampled by
other people.

Continue ascending or descending the
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This is Marsha and Victor Rivera. Victor
operates ZK1CG from Raratonga in the
South Cook Islands. His station includes
an Icom IC-701 Transceiver, 80 and 40
meter dipoles, 5 element 10 and 15 meter
monoband Yagi-Uda beams, and a Hy-
Gain THEDXX triband YagrUda Deam
He is on 21,160 (plus-or-minus 5) Kkilo-
Hertz most of the time. Victor will shift to
10, 40, or 80 meters (when they are open)
o work Novices on those bands. If you
work him and are anxious to get his QSL,
it is best to mail your QSL directly to him
at P.O. Box 38. | advise you to enclose 3
International Reply Coupons (IRC's,
green stamps) to allow him (o airmail a
mr{:’ back to you. It takes about 5 months
for cards to arrive via surface mail and
about 10 months via the DX QSL bureau
Work him, he is listening for you and he
likes to ragchew (chat).

stairs until you reach the roof or ground
level, unless you encounter heavy
smoke.

If you encounter heavy smoke, do not
try to walk through it; reverse your direc-
tion and walk to the opposite point (roof or
lobby).

If you have to retreat to the roof, prop
the door open to vent smoke and fumes
out of the stairwell for others.

Smoke plumes bend away from the
area that is burning.

When you are safe, let the authorities
know who you are and that you have es-
caped.

Amateur Radio Calendar

Large wall calendars are now scarce.
Consequently, an amateur radio club has
purchased a supply of 13.5 by 19.5 inch
calendars which have room to write
events of personal importance, such as
contests and club meetings. Amateur ra-
dio (nothing else) is printed in large letter-
ing on the top half of each sheet. If you
want a calendar, send a self-addressed
mailing label and $3.25 to WELS, 2814
Empire, Burbank, CA 91504. Payment
may be in the form of U.S.A. cash/post-
age, 16 IRC's, money order, or check
made payable to WGELS. The price In-
cludes U.S.A. shipping. Calendars are
mailed individually in sealed wrappers.
They are a useful addition to the shack.

73, Bill, WeDDB
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NStar View——

Systems

H&R COMMUNICATIONS, INC.
Route 3, Box 103G - Pocahontas, Arkansas 72455,

KITCONTAINS
12’ Antenna
s AZ/EL Mount

introduces the

MODEL 12K
SYSTEM...

A complete home satellite
receiving system that you can
assemble yourself as a week-
end project.

Why spend $7,000 to
$10,000. Why pay somone
else to install it. Do it yourself
in a week-end and save.

oncy $2,400.00 _

UPS SHIPPABLE

*All Miscellaneous Cable
and Connectors Needed

*» 24 Channel Receiver ®Everything You Need

«120° LNA
* Feed Horn

*No Specilal Tools Needed -
s Complete Antenna Weight Only 125 Pounds

Factory Direct Pricing
800-643-0102 or 501-647-2291

DEALER
INQUIRIES
INVITED
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THEY TALK

Spies ...
Smugglers . ..

Pirate
Stations . ..

Secret
Police. ..

Foreign
Agents ..

 Miniature Active Antennas
# Scanner Signal Boosters
# Frequency Converters

« Frequency Lists

w Antenna Tuners

w Code Breakers

B Low cost
B Fully guaranteed

FREF c+rsoc

o mpre nformation arle

GROVE ENTERPRISES
Depariment A

G RO\ E Brasstown NC 28902
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YOUR HAM TUBE
HEADQUARTERS !

TUBES BOUGHT SOLD AND TRADED
SAVE SSS - HIGH SSS FOR YOUR TUBES

MONTHLY SPECIALS

8877(3CX1500A) . . 450.00
8908 .. ............ 9.95

LARGEST EIMAC DISTRIBUTOR-CALL
BRAND NEW * * * * FACTORY GUARANTEED
TOP BRAND Popular Receiving Tube Types
Factory Boxed. FREE LIST Available-
Includes full ine of RF Power Transistors
Minimum Order $25

Allow $3.00 Minimum For UPS Charges

40 watt RF power transistor 2ZNG608B4-513.50
Linear RF transistors in stock
Eimac Tubes & Accessories in Stock
Write or phone for free catalog

TUBES—BOUGHT SOLD AND TRADED
Premium Prices Paid for EIMAC TUBES

Use toll free no.
800-221-0860
COMMUNICATIONS. Inc
2115 Avenue X
Brooklyn NY 11235
Phone (212) 646 6300
SERVING THE INDUSTRY SINCE 1922
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NEWS/VIEWS OF O

Nuw that | have had a little more time
to digest Rod Linkous, W70M's DX Col-
umn in the September issue, in which he
referred to guest operators at a DX con-
test station as "‘hired guns,”’ | cannot ac-
cept his suggestion that this type of oper-
ation should be classified as multi-opera-
tor. Unless the licensee of the station is
also directly involved in the operation of
the station, | see no justification to classi-
fy it as a multi-operator station.

Giving the guy at the mic or key an oc-
casional cup of coffee or sharpening his
pencils are the same chores that are per-
formed by the XYL at your home station.
Does that put you in the muilti class? No
way.

True, the call identifies the operation,
and the station probably geis the credit,
but when the results are finally published,
the call of the "‘hired gun’’ is also indicat-
ed. And if he is lucky enough to be a win-
ner, his name is also included on the cer-
tificate or plaque. The award, however,
goes to the licensee. (Arrangements can
be made for a duplicate if it is so re-
quested.)

While on the subject of guest opera-
lors, sometimes one who is operatingata
station that might be considered a rare
spot has been credited as being a Con-
test Expedition. | definitely do not consid-
er this as meetling the requirements of an
expedition. Going to an established sta-
tion, parking your duff in a comfortable
chair, and doing your thing may provide a
lot of additional contacts from that rare
spot, but you are still only a guest opera-
tor, a ""hired gun.”’'

When | hear the term DXpedition, | vis-
ualize packing your equipment, making a
journey to a given area, and setting up a
station. But most important is that the op-
eration is with a call that has been official-
ly assigned to you for that operation, and
not with a call that has been licensed by a
station already there.

14 Sherwood Road, Stamford, CT 06905

]
e . Wi,

Calendar of Events

Nov. 28-29 COQ WW DX CW Contest
Dec. 4-6 ARRL 160 M. C.W. Contest
Dec. 4-6 “Santa Claus’ Operation
T Dec. 56 Spanish Phone Contest
Dec. 5-7 Connecticut QS0 Party
Dec. 5-7 Telco Pioneers QSO Party
Dec. 12-13 Spanish C.W. Contest
! Dec. 12-13 Hungarian CW Contest
Dec. 12-13 ARRL 10 Meter Contest
Dec. 27 Canada Contest
Jan. 2-4 ZERO District QSO Party
Jan. 9-10 Hunting Lions Party
Jan. 9-10 "73" 40 & 80 M. Phone Contest
Jan. 16-17 73" 160 M. Phone Contest
T Jan. 16-17 AGCW-DL QRP CW Contest
Jan. 23-24 White Rose SWL LF Contest
Jan. 23-24 North Dakota QSO Party
Jan. 29-31 COWW 160 M. C.W. Contes!
Jan. 30-31 French C.W._ Contest
Feb. 6-7 RSGB 7 MHz Phone Contest
Feb. 13-14 QCWA C.W. QSO Party
Feb. 13-14 YL-OM Phone Contest
Feb. 13-14 Dutch "PACC" Contes!
Feb. 13-15 Two Land QSO Party
Feb. 26-28 CO WW 160 M. Phone Contest
Feb. 27-28 French Phone Contesl
Feb. 27-28 YL-OM C.W. Contest
Feb. 27-28 RSGB 7 MHz C.W. Contest
Mar. 13-14 QCWA Phone QSO Party
Mar. 27-28 CO WW WPX SSB Contest

T Not OfHicial

In addition, picking a Contest Expedi-
tion station winner is not to be determin-
ed by the size of the score, but by the lo-
cation of the station and the contribution
It made to the contest.

A reminder:. your Phone logs should
have been mailed by December 1st, and
the C.W. entries are due to be mailed by
January 15th. We give you two additional
weeks for the C.W. due to the heavy
Christmas mail. An extension will be
given if you have a legitimate reason, but
the request must be made in writing to
one of the Directors.

Sending your logs to the respective Di-
rectors 1S acceptable even though the
ruies announcement indicated that this
year they should go directly to the CQ of-
fice, 76 North Broadway, Hicksville, NY

a monthly feature by

FRANK ANZALONE, W1WY

N-THE-AIR COMPETITION

11801. The Phone logs can be sent o
Larry Brockman, N6AR, 7164 Rock Ridge
Terrace, Canoga Park, CA 91307. The
C.W. go to Bob Cox, K3EST, 6548 Spring
Valley Drive, Alexandria, VA 22312.
Whichever address you use, make sure
you identify Phone or C.W. on the en-

velope,
All the best wishes for a most joyful
Holiday Season and for the coming year.
73 fornow, Frank, W1WY

Connecticut QSO Party

Starts: 20002 Sat. December 5
Ends: 0200Z Mon. December 7
Off Period: 0500-1200Z Sun. Dec. 6

The Candlewood A.R.C. is again spon-
soring this party. Their club station,
W1Ql, will be on the air operating c.w. on
odd hours and s.s.b. on even hours.

The same station may be worked on
each band and mode for QSO points, mo-
biles in each county change. Oscar con-
tacts are considered a separate mode.

Novices should identify by /N as part of
their call. Mobiles should also identify
their county of operation.

Exchange: QSO no., RS(T), and QTH.
County for Conn. stations, ARRL section
for others.

Scoring: One point per QSO, 2 points if
it's with a Novice, 3 points for Oscar con-
tacts, and 5 points if it's with W1Ql.

Multiplier: ARRL sections for Conn. Out-
of-state stations use Conn. counties
(max. of 8).

Final Score: Total QSO points times
ARRL sections worked for Conn., and
Conn. counties for others.

DX stations may be worked for Q50
points but counted only once for a multi-
plier.

Frequencies: C.W.—40 kHz up from bot-
tom of each band. $.5.B.—3927, 7250,
14295, 21370, 28540. Novice—3725,
7125, 21125, 28125.

Awards: Certificates to top scorers in
each Conn. county and each ARRL sec-
tion. Also the “Worked All Connecticut
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AGL Electronics

The Price Is Right,
The Class Is Extra ...

AGL Electronics deals only in Ham equipment of the highest quality at the
best prices available, and the service and attention are Extra Class. Our entire
staff holds Extra Class Amateur licenses, and they've all been dealing in Ham

L‘qulpnwnl for vears.

Just look at our antenna prices! The price is right at AGL.

CUSHCRAFT ANTENNAS
A-3,3el. Tnnbander. ........... $171.00
A-4, 4el. Tribander............ $205.00
A-743, 3040m Kit (A-3)........ 5 54.00
A-744, 30-40m Kit (A-4)........ 5 54.00
20-4CD, 4 e]. 20 mtr. Mono. .... $235.00
20-3CD, 3 el. 20 mtr. Mono..... $160.00
15-4CD, 4 el, 15 mtr. Mono..... S 96.00
15-3CD. 3 el. 15 mtr. Mono..... S 89.00
104CD, 4 el. 10 mtr. Mono..... $ B2.00
10-3CD. 3 el. 10 mtr. Mono. S 69.00
32-19. 2m SSB Boomer......... $ 75.00
214B, 2m S5B Ir Boomer ... .. S 61.00
214FB, 2m FM Jr Boomer. . .. S 61.00
ARX-2B, 2m Ringo Ranger Il $ 38.00

ROHN TOWERS
256G Section.. .....: S 38.5{)
BT T P e R L S B/.60
HDBX48 . S305.00

Selt supporting tower
HBX56 . . . ene e enes P00

Self supporting tower

TOWER HARDWARE

316 EHS Guywire, 500 ft ... ... $ 63.00
316 CCM Clamps............. S .29
1 ATHThimble . .......coinen.. s .24
3/8 E&E Turnbuckle . .......... $ 5.39
3/16 Preformed Guy an ...... ¢ 1.75
GAS-604 4' Screwanchor....... $ 11.50
M-200H, 10 ft MD Mast. ....... $ 36,99
500D Gu Instlator ......c.vie $ .85
502 Guy Insulator . ............ $ 1.85
ROTORS
HyGain HDR300, 25 aq & Sl e $395.00
CDE Ham IV, 15 '-'-q __________ $167.00
CDE T2X, 30 sq ft . $231.00

Prices subject to change without notice.

HY-GAIN ANTENNAS
Vg0 b S TR e $ 237.00
Tl v e 8 e o I N et e N D $ 201.00
THANMEDL . o cca s nstisses — 8 TIRION
00 = A R O A O R BT % 118.84
Y 50 55 | LR A e A P A P AT S 137.00
1 L e e, N et S S
O e s B % 150.00
st e o pa s 237.00
2OABA s % 188.00
402BA . S 172.00
[}Hiﬂ]wﬂu S 127.00
1BAVT . S 83.00
14AVQ). S 49.00
IBHT S 279.00
BNB6 S 13.00

HY-GAIN CRANK-UP

TOWERS
H(, 5255 S 777.50

22 H we!'r S purtu g [ ~u.| rt at 50 mph
Nested hesghtt 200 it

HG-50MT2 . .. .. s S 669.00
50 ft. side supported. 6 ~..._| ft. at 50 mph
Nested height: 20'% fit

HG-54HD . . $1513.00
54 ft. self supporting. 16 sq. ft. at 60 mph.
MNested height: 21 it

HG-70HD . .o $2187.00
70 ft. self buﬂpurhﬂh Ih "-.li fit. at 60 mph.
MNested height: 23 ft

CABLE
RG-213/U, 50 Ohm Coax....... & .29/ft
8 Cond. Rotor (2 #18, 6 #22)... % _18/ft
8 Cond. HD Rotor (2 #16, 6 #18) $ .36/ft

AEAMM'I

Contestor’s Delight, 10 memories, with
automatic serial number generation.

g2z 23 (=

t 7 =

YAESU FI'-902DM

Improved with new ring diode mixer. The
competitive edge in competition grade all-
mode HF/VHF/UHF. (And the new dial
turns in the right direction.)

n W W W WM WM W

All towers require prepayment by
cashier’s check or money order. Orders
for antennas and rotators will receive a
2.5% discount if accompanied by
cashier’s check or money order.

All Hy-gain towers are drop shipped
direct from the factory to save you
money. You get free freight on Rohn
Tower orders over $1900.00 and freight
paid on all Rohn Tower foldover towers.
All others F.O.B. Dallas. 10% higher west
of the Rockies, unless shipped from Dal-
las: slightly higher it drop shipped.

Please call for more
prices and informa-
tion. Whether you
talk to Gordon,
N5AU, Bill, KSFUV,
Mike, KG5F, Don,
W50XK, or Gary,
KMS5X, you'll get a
bigger blj.,ﬂﬂl for less.

800-527-3418




Counties'' certificate to each station con-
tacting all 8 Conn. counties.

Include a large s.a.s.e. foracopyof the
results and mail your log by January 2nd
to CARA, Att: Steve Grouse, KA1ECL, 3
Queens Court, Danbury, CT 06810.

ARRL 160 C.W. Contest

Starts: 2200 GMT Fri. December 4
Ends: 1600 GMT Sun. December 6

This is the 12th year for this activity or-
ganized by the ARRL. Activity will be be-
tween stateside stations, VE's, and also
DX. DX to DX, however, does not count.

Exchange: RST and your ARRL section
or country if it's a DX station.

Scoring: Contacts between stations in
ARRL sections count 2 points, with other
areas 5 points. The multiplier is determin-
ed by the number of ARRL sections work-
ed (74 possible) plus VE8 and each DX
country.

Awards: Certificates to top scorers in
each section and each DX country.

Please keep the DX Window (1825-
1830) clear of stateside and VE opera-
tion. That's where you will find the DX sta-
tions calling. They will be listening 1800-
1805 or on a frequency they specity.,

Recent changes by the FCC have mod-
iied 160 operation. It is suggested that
W/VE stations transmit only in the seg-
ments 1800-1825 and 1830-1850 kHz in

conformance with the ARRL band plan.
(Check QST for more details.)

The usual grounds for disqualifica-
tion—violation of rules, excessive dupli-
cate contacts, etc.—will prevail. A large
s.a.s.e. to ARRL will get you the neces-
sary forms to make log keeping easier

All entries must be postmarked no
later than Jan. 5th and go to: ARRL Com-
munications Dept., 160 Contest, 225
Main St., Newington, CT 06111.

“*Santa Claus’’ Activity
0000Z Fri. to 2300Z Sun., Dec. 4-6

The Pike County A.R.C. of Winslow, In-
diana and the Old Post A.R.S. of Vincen-
nes, Indiana will operate a special events
station, WOCZH, from Santa Claus, Indi-
ana.

A special QSL card postmarked from
the Santa Claus post office will be sent to
all who contact W9CZH upon the receipt
of an s.a.s.e.

Judging from the list of operating fre-
quencies, activity will be confined to
s.5.b. and RTTY. (/s c.w. becoming a lost
art?—ed.)

Suggested frequencies: 3925, 7270,
14305, 21410 on s.58.b., 14090-14100 on
RTTY, and 146.52 f.m.

Send your QSL and request to: "'Santa
Claus,” P.O. Box 111, Ireland, IN 47545,

Telco. Pioneers QSO Party

Starts: 1900Z Sat., December §
Ends: 0500Z Sun., December 7

This is the 17th annual party organized
by the Telephone Pioneers of the U.S. and
Canada. This year’s party marks the 70th
anniversary of Pioneering, and it is again
being sponsored by the John D. Burlie
Chapter #89 of Columbus, Ohio.

Members may be contacted on each
band and each mode if they are in differ-
ent chapters, but only one contact is per-
mitted between stations in the same
chapter.

Exchange: QSO no., and chapter name
and number (ITPA chapters, name only).

Scoring: One point per QSO and one
multiplier for each chapter worked. Chap-
ters count once only (max. of 97 TPA and
5 ITPA chapters).

Frequencies: Phone—3965, 7275,
14295, 21365, 28675, 50.1-50.25,
144.275-1455, 146.52. C.W.—3565,
7065, 14065, 21065, 28065. Novice/

Tech.—3725, 7125, 21125, 28125. Plus
or minus 10 MHz.

Awards: Certificates to the highest
scoring chapter, top scoring Pioneer
Club station, and individual Pioneers and
Pioneer Life Member.

Mailing deadline for all entries is Jan.
15th. Log sheets may be obtained from
your Radio Club Coordinator or Adminis-

C.W. ELECTRONICS SALES CO.

800 Lincoln Street

Denver, Colorado 80203 AREA 303-832-1111

s SR PSS p=

Now In Stock at C.W. Ele

We Also Stock All Major Lines:

ICOM ® R.L. DRAKE ® YAESU © COLLINS ® ETO ® TRIO-KENWOOD o
DENTRON ® STANDARD ® ROHN © TRI-EX ® PALOMAR © HY-GAIN ¢

LARSON ® CUSHCRAFT oTPL ® MIRAGE

ctronics @

(303) 832-1111
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trator. Logs go to: John D. Burlie Chapter
#89, Att: Ted Phelps, WBTP, c/o Western
Electric Dept. 45150, 6200 East Broad
Street, Columbus, OH 43213.

Spanish DX Contest

Phone: Dec. 5-6 C.W.: Dec. 12-13
Starts: 2000 GMT Saturday
Ends: 2000 GMT Sunday

t's the world working the Espanoles,
with separate weekends for phone and
c.w. Only single operator operation iIs
permitted, all bands 3.5 through 28 MHz.

Exchange: RS(T) plus a three figure QSO
number starting with 001

Scoring: Contacts between EA stations
and the following prefixes are worth 3
points: DU, CE, CM/CO, CP, CX, HC, HI,
HK, HP, HR, KP4, LU, OA, PY, TG, TI, XE,
YN, YS, YV, ZP, or equivalent prefixes.

Between EA and all other non-Hispano
and non-European countries, 2 points

Between EA and Europeans, 1 point
(WAE boundaries)

Multiplier: For EA, each DXCC country |
worked on each band. All others use EA |
call districts worked on each band. *

Final Score: Total QSO points from all |
bands times the multiplier from each |
pand. _

Awards: Gold, Silver, and Bronze med-
als to the first 3 places, phoneandc.w., In
Spain and to overseas winners. Certifi- |
cates to first place winners in each coun- |
try. A minimum of 100 points required to 1
qualify.

Include a summary sheet with your log
showing the scoring and other pertinent
information, the usual signed declaration
that rules and regulations have been ob-
served, and your name and address in
Block Letters.

Your entry must be postmarked no
later than February 15th to: U.R.E. Inter-
national Contest, P.O. Box 220, Madrid,
Spain.

Hungarian C.W. Contest

Starts: 1600 GMT Sat. December 12
Ends: 1600 GMT Sun. December 13

It's the world working the HA's on all
bands 3.5 through 28 MHz on c.w. only.

Operation will be in three classes: Sin-
gle operator, single band and all band,
and multi-operator all band. (Club sta-
tions are considered as multi-operator.)

Exchange: RST plus a contact number
starting with 00 1. In addition, the HA's will
send two letters to identify their county.
(BA, BP, BE, BO, CS, FE, GY, HA, HE, KO,
NO, PE, SA, SO, SZ, TO, VA, VE, ZA. Total
of 20 on each band.)

Scoring: One point for each HA contact,
and a multiplier of one for each different
county worked on each band. (Same sta-
tion may be worked once on each band
for QSO and multiplier credit.)

Final Score: Total QSO points from all
bands times the sum of the county multi-

plier from each band.

Awards: Certificates to the first place
winners in each class in each country

Include a summary sheet with your en-
try including the usual signed deciara-
tion. Send within six weeks from the end
of the contest to: Radio Amateur League
of Budapest, P.O. Box 2, H-1553, Buda-
pest, Hungary.

ARRL 10 Meter Contest

This the 9th annual 10 meter contest
organized by the ARRL has become very
popular especially with the improvement
INn propagation.

t's a worldwide activity in which DX
stations are permitted to work other DX,
You are not limited to working W/Ks and
VEs only.

The same station may be worked once
on phone and again on c.w. No cross
mode, however. A maximum of 36 hours
operating time is permitted out of the 48

Say YouSawitinCQ

Starts: 0000 GMT Sat. December 12
Ends: 2359 GMT Sun. December 13

hour contest period

Exchange: Stations in the 50 U.S. states

/" Still More Usable Antenna For Your Money ..

PLUS 30 Meters!

That's right, Butternut’s new Model HF6V offers you
more active radiator on more bands than any other
vertical of comparable height at any price. The
HF6V’s exclusive Differential Reactance Tuning"
circuitry lets the entire 26-foot antenna work for
you on 80/75, 40, 30, 20 and 10 meters, and a
loss-free linear decoupler provides full quarter-
wave unloaded performance on 15 meters. Better
still, the HF6V can be modified—without sur-
gery—for the remaining WARC bands when the
time comes. Here are just a few of the features that
make the HF6V the ideal WARC antenna for your
new WARC station:

* Completely automatic bandswitching 80 through 10
meters, including 30 meters (10.1—10.15 MHZ); 160
through 10 meters with optional TBR-160 unit.

* Retrofit capability for 18 and 24 MHZ bands

* Nolossy traps to rob you of power. The HF6V's three
resonator circuits use rugged HV ceramic capacitors
and large-diameter self-supporting inductors tor
unmatched circuit Q and efficiency

% Eye-level adjustment for precise resonance in any
segment of B0/75 meters, including MARS and CAP
ranges. No need to lower the antenna to Q5Y
between phone and cw. bands
w For ground-level, rooftop, tower installations; no
guys required
For complete information concerning the HF6V and other
Butternut products, contact your dealer or write for our free

catalog.
Suggested amateur net prices:

Model HF6V (automatic bandswitching B0-10 meters) ....... $139.00
Model TBR-160 (160 meter base resonator) ... 3950
Model 30MCK (30 meter conversion kit for HFSV-IL'HF5V-11I 2950

Model RMK-Il (roof mounting kit with multiband radials) .-- 4150

BUTTERNUT
ELECTRONICS

CO.

GARY AIRPORT BOX 356E Rte. 2
SAN MARCOS, TX 78666

>

Piease send all reader inquines directly
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and Canada send RS(T) and their state or
province, Others (including KP4, KV4,
etc.) will send RS(T) and a consecutive
contact number starting with 001. Sta-
tions not land-based will send RS(T) and
their ITU region.

Scoring: Each completed QSO is worth
2 points, 4 points if it's with a Novice or
Technician. The multiplier is determined
by the US states, VE call areas, DXCC
countries, and ITU regions worked (as
sent by non-land-based stations). (U.S.
and Canada not counted as a country.)

Activity will take place in the portion of
the 10 meter band normally used for c.w.

| FOR REAL SPECIAL PRICES
CALL
Madison Electronics Supply

Monday-Wednesday-Friday
Between 6 p.m. & 10 p.m.

(Central Time)

o
800-231-3057
J

Daytime, Call: 713-658-0268

| - I I |
- M‘ MADISON E‘HEI -
Electronics Supply i
(O]

(c———]oJc———]olc—

1508 McKinney, Houston, Texas 77010
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and for phone operation. Oscar contacts
also permitted.

Awards: Certificates to the highest
scoring single operator station in each
ARRL section, VE call area, and DX coun-
try. Multi-operator, Novice, and Tech.
awards will be issued depending on en-
iries received from respective areas,
also for non-land-based stations.

As for all ARRL activities, it is recom-
mended that you send a large s.a.s.e. for
appropriate log forms and instruction
sheets.

Mailing deadline for logs is Jan. 15th
to: ARRL Communications Dept., 10 Me-
ter Contest, 225 Main St., Newington, CT
06111.

Canada Contest
0001 to 23597 Sun., December 27

Again sponsored by the Canadian Am-
ateur Radio Federation, this contest fol-
lows the same pattern as the Canada Day
Contest last July.

Activity will be on all bands, 2 through
160 meters, phone and c.w. Single opera-
tor, single and all band, multi-operator all
pand only.

The same station may be worked on
each band and each mode for QSO and
multiplier credit.

Exchange: RS(T) and QSO number start-
ing with 001.

* Tunable center frequency

* 4 bandwidths—90Hz, 115Hz,
150Hz & SSB

* Simple to operate

XZ-2 Audio Filter $69.95
12V Power Supply $ 9.95

WRITE FOR LITERATURE

e

XZ-2 AUDIO CW FILTER
... THE COPY MACHINE

* 4 active stages, true bandpass filter

 Especially designed for the CW operator, useful as well on SSB

RBCCHER,INC,

333 West Lake St., Chicago, IL 60606 (312) 263-1808

e Low Q design

¢ One-watt+ available
audio output

* Matches any impedance

At selected dealers or add
$2.00 handling. Quotation for
overseas postage on request.

CIRCLE 79 ON READER SERVICE CARD

100

acoring: 10 points tor each contact with
Canada, 1 point if with others, and 10 bo-
nus points for each contact with any
CARF official news station using the suf-
fix TCA or VCA.

Multiplier: Number of VE provinces/ter-
ritories worked on each band and each
mode (12 prov.iterr. X 8 bands x 2
modes for a maximum of 192 possible.)

Contacts with stations outside of Cana-
da count for QSO points but no multiplier;
VE1's are requested to identify their prov-
ince.

Frequencies: Phone— 1810, 3770, 3900,
7070, 7230, 14150, 14300, 21200, 21400,
28500, 50100, 146520. C.W.—1810,
3525, 7025, 14025, 21025, 28025, 50100,
144100. Try phone on even hours, c.w. on
odd hours.

Awards: A Trophy to the overall single
operator winner. Certificates to the top
scorers in each category, in each VE
province/territory, U.S. call area, and DX
country, and also to the highest score
from a Canadian non-Advanced amateur.

Include a summary sheet showing the
scoring and also a dupe sheet with your
log. Mailing deadline is February 1st to:
Canadian A.R.F., P.O. Box 2172, Stn. D,
Ottawa, Ont. K1P 5W4, Canada. Non-
members may include an s.ase. for
copy of results (do not attach stamps).

ZERO District QSO Party

Starts: 2000Z Sat., January 2
ends: 0200Z Mon., January 4

This year's party is again being spon-
sored by the Mississippi Valley Radio
Club. The Zero district covers a lot of ter-
ritory, so a lot of activity can be expected,
hopefully from some of the rare counties.

Stations outside the Zero District may
work Zero stations only, but ZEROs may
work both in and out of district stations.
The same station may be worked once on
each band and mode, and mobiles in
each county change.

Exchange: RS(T) and QTH. ARRL sec-
tion and county for Zeros, ARRL section
only for others.

Scoring: For Zeros—Total QSOs multi-
plied by (Zero counties + ARRL sections
+ DX countries) worked.

For others—Total QSOs multiplied by
(Zero ARRL sections + Zero counties)
worked.

Frequencies: C. W —3560, 7060, 14060,
21060, 28060. S.5.B.—3900, 7270,
14300, 21370, 28570. Novice—3725,
7125, 21125, 28125.

Awards: Certificates will be issued to all
entrants who submit a log and include an
s.a.s.e. Endorsements will be given for
high score in each ARRL section, DX
country, Novice/Tech. class, and Special
Mobile Class.

Mailing deadline is February 15th to:
Mississippi Valley Radio Club, WQSI,
3518 W. Columbia, Davenport, lowa
52804. Log forms and a copy of the re-
sults are available for s.a.s.e.’'s.
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ropagaition

a monthly feature by

GEORGE JACOBS, W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

December jonospheric propagation
conditions are typical of the winter sea-
son in the northern hemisphere. Although
the hours of daylight are shorter than at
any other time, the earth is closest to the
sun during December and the density of
the ionosphere is expected to increase
more rapidly after sunrise than during
other seasons. The level of solar activity
is expected to remain relatively high, fur-
ther assuring generally good ionospheric
propagation conditions, at appropriate
times, on all amateur bands from 6
through 7160 meters.

Atmospheric noise and static levels
should be at seasonally low values during
December, and signal levels are expect-
ed to be exceptionally high during many
band openings.

December Band Openings

Excellent daytime DX openings to all
areas of the world should be possible on
the 10, 15, and 20 meter bands. Also ex-
pect 6 meter DX openings to many areas
of the world during the daylight hours,
particularly when conditions are expect-
ed to be High or Above Normal.

From sundown to Midnight, expect DX
openings towards the south and west on
both 15 and 20 meters, and towards the
east and the south on 40 and 80 meters.
Fairly good DX openings should also be
possible on the 160 meter band from the
eastern half of the country towards the
north, east, and south.

From Midnight to sunrise check both
40 and 80 meters for openings to most
areas of the world. Openings to many
areas of the world, particularly towards
the west and the south, should also be
possible on 20 meters, often with strong
signal levels. Some fairly good openings
should also be possible on 160 meters,
mainly towards the south and the west.

DX propagation conditions on the 160
meter band generally peak during De-
cember. Expect the band to open lo-
wards Europe and in an easterly direction
beginning at about 8 p.m. in all North
American time zones, and continuing un-
til about 3 a.m. in the AST and EST zones,
1 am. in CST, Midnight in MST, and 11

11307 Clara St., Silver Spring, MD 20902

LAST MINUTE FORECAST

Day-to-Day Conditions Expected for December 1981
Expected Signal Quality
Propagationindex ........ (4) i3) {2 i)
Above Normal: 4, 15, 22, 31 A A B c
High Normal: 3, 6. 8, 14, 15,

21,2324, 30 A B c C-D
Low Normal: 1-2.5, 7.9, 13,

16-18, 20, 25, 28-29 AB BC CD DE
Below Normal: 10,12,26-27 BC C-D D-E E
Disturbed: 11 CE DE E E

Where expected signal quality is: A—Excellent opening,
exceptionally strong, steady signals greater than S8 +
30 dB.

B—Good opening, moderately strong signals varying be-
tween 59 and S9 + 30 dB, wilh little fading or noise.

C—Fairopening, signals between moderately sirong and
weak, varying between S3 and 59, with some lading
and noise.

D— Poor opening, with weak signals varying between 51
and 53, 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.

2. 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 axample, an
opening shown in the charts with a propagation Index
of 3 will be good-to-fair (C) on Dec. 1st and 2nd, good
(B) on the 3rd, excellent (A) on the 4th, good-to-fair
(B-C) on the 5th, etc.

For updated information, subscribe to bi-weekly MAIL-

A-PROP, David D. Meisel, Editor, 54 Westview Crescent,

Geneseo, NY 14454.

p.m. in the PST zone. These 160 meter
openings would favor transmitter loca-
tions in the eastern half of the USA. Open-
ings towards the south, particularly to
Central America, the Caribbean area and
the northern countries of South America,
should be possible from about 10 p.m. to
3 a.m. in all ime zones. Openings to-
wards the Pacific, Australasia, and the
Far East will favor stations in the western
half of the country, but it should be worth
the time to check for these openings In
other areas as well. Conditions should
peak between 4 a.m. and local sunrise.

In looking for DX openings on 40, 80,
and 160 meters, keep in mind that opti-
mum conditions occur just as the sun be-
gins to rise at the eastern terminal of the
path.

For those interested in short-skip con-

ditions on the h.f. bands during Decem-
ber, try 40 and 80 meters during the day
for openings less than 250 miles, and 80
and 7160 meters for this same distance at
night. For openings between 250 and 750
miles, 40 meters looks best during the
day, and both 80 and 7160 meters look
best at night. Between 750 and 1300
miles, try 20 meters during the day, 40 or
80 meters from sunset to Midnight, and
80 meters from Midnight until sunrise. Try
40 meters again for about an hour or so
after sunrise. For openings between
1300 and 2300 miles, try either 15 or 20
meters during the day, 20 and 40 meters
from sundown to Midnight, and 40 and 80
meters until sunrise. Check 40 meters
again for an hour or so after sunrise.

This month’'s column contains DX
Propagation Charts valid through mid-
February 1982. Short-Skip Propagation
Charts for December appeared in last
month’'s column.

Solar Cycle Progress

While declining slowly but steadily
since January 1980, the present sunspot
cycle took a small turn upward at last
reading. The Royal Observatory of Bel-
gium, the official keeper of the world's
sunspot records, reports a monthly mean
sunspot number of 158.2 for August
1981. This results in a provisional
smoothed sunspot number of 141.4 cen-
tered on February 1981. Solar activity is
measured by the level of smoothed sun-
spot number. The result for February Is
just over a point higher than the smooth-
ed sunspot number recorded for January
1981. Such fluctuations in a solar cycle
are not unusual, but this recent spurt up-
ward will help prolong the period of rela-
tively high solar activity and the associat-
ed good ionospheric propagation condi-
tions. A smoothed sunspot number of 120
1s forecast for December 1981.

V.h.f. lonospheric Openings

With the continuing level of relatively
high solar activity, some worldwide DX
openings on the 6 meter band should be
possible during December. Peak condi-
tions are likely towards Europe, Africa,
and in a generally easterly direction an
hour or two before Noon, towards Central
and South America and the Caribbean
area from an hour to two before, to about
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an hour after, Noon, and towards the Pa-
cific, Australasia, and the Far East during
the later afternoon and into the sunset
period. Don’t expect 6 meter DX open-
iIngs every day, and it is likely that there
will be considerably fewer openings com-
pared to the two previous winters when
solar activity was higher. Best days to
check for DX openings are when condi-
tions are expected to be High Normal or
Above Normal. Short-skip F-2 layer open-
ings on 6 meters should be possible on
some days for distances as short as 1300
miles. Shorter distance openings may be
possible from time-to-time as a result of
an expected seasonal increase in spor-
adic-E ionization.

December should be a good month for
meteor-scatter ionospheric propagation
on the v.h.f. bands. The Geminids, a ma-
jor meteor shower which should reach its
peak on December 13-14, should pro-
vide between 60-70 meteors into the
earth’'s atmosphere each hour. The Ur-
sids, a less intense shower, is expected
to peak December 22-23 with a meteor
rate of approximately 15 an hour.

Although December is not optimum for
trans-equatorial openings on the 6 meter
band, some should be possible, particu-
larly from the southern tier states deep in-
to South America. The best time to check
for TE openings is during the evening
nhours between 8 and 11 p.m., local time.

Auroral displays often occur more fre-
quently in December. They are more like-
ly to occur when h.f. conditions are ex-
pected to be Below Normal or Disturbed.
During Auroral displays, short-skip iono-
spheric propagaton may be possible on
the v.h.f. bands for distances up to ap-
proximately 1,000 miles.

The DX Edge

Do-it-yourself predictions of band
openings depend to a great degree on be-
Ing able to determine what regions of the
world are in daylight, in darkness, and
where the day-night terminator, or Gray
Line, is located. There are complex com-
puter and other graphical programs avail-
able for determining these, but they are
expensive and not in the do-it-yourself
category. Now comes the DX Edge,
which provides this data simply, immedi-
ately, and at a cost most radio amateurs
can afford.

The DX Edge is the brainstorm of Tony
Japna, N2UN. It is a slide-rule-type de-
vice, consisting of a plastic carrier (1134 "
X 4% ") imprinted with a unigue double
map of the world. It shows the 40 CQ
zones of the world and many country pre-
fixes. In addition, there are 12 transpar-
ent plastic slides (6% " x 434 "), one for
each month, which slide into the carrier.
Each slide shows the Gray Lineand areas
of daylight and darkness. By sliding the in-
sert through the carrier, you can easily
determine for your location the area of
the worid that is in daylight, parts that are
in darkness, and the Gray Line at any

Jens Frost, a recent, distinguished visitor
to W3ASK 's shack from Denmark. Jens is
Editor of the prestigious World Radio TV
Handbook. The WRTVH is considered the
"Dible "’ for facts and figures, general in-
formation, and operating schedules for
every a.m., fm. TV, and shoriwave
broadcast station in the world.

given time. The inseris can also be used
for determining sunrise and sunset times
for any location.

The DX Edge is well fabricated, never
outdated, requires no calculations or ad-
ditional data, can be used anywhere with-
out modification, and supplies data in-
stantly. It truly opens new horizons for do-
it-yourself propagation predictions for
the h.f, amateur bands. It is an aid that no
DXer should be without!

The DX Edge can be obtained for
$14.95, postpaid in US, Canada, and
Mexico (other countries add $2.00 for
surface or $4.00 for air delivery) from The
DX Edge. P.O. Box 834, Madison Sqg. Sta-
tion, New York, NY 10159,

The DX Edge makes an ideal compan-
ion to the Shortwave Propagation Hand-
book, by George Jacobs, W3ASK, and
Theodore J. Cohen, N4XX. The Handbook
stresses do-it-yourself forecasting and lit-
erally contains propagation '‘road maps’'
(o worldwide shortwave propagation con-
ditions that eliminate much of the mys-
tery and complexity usually encountered
in making such determinations.

The Editor of this column would like to
lake this opportunity to extend his warm-
esl wishes to readers everywhere for a
very Merry Christmas and a Happy New
Year and holiday season.

73, George, W3ASK

December 15, 1981-February 15, 1982
Time Zone: EST (24-Hour Time)
EASTERN USA TO:

e o

|

106 | 15 - ! 480

| Meters | Meters Meters | Meters
Western & | 0708(1) | 0607 (1) | 0306 (2) | 1416 (1)
Central 0809 (2 | 0708(2 | 06073 | 1617 (2
Europe 8 | 0913¢4) | 0B-%4(4) | O700(4) | /7193
North 1314 @) 1415 () 0910 3 | 19402 (4
Africa 1415(1) | 1536(1) | 1012 | 0203 )
09-11 (1)* " 1293 3) | 0304 ()
L 136 14) | 04057
L 6B @ | 1Ty
B2 @ | 0@
| 2%:230) | 2002 3)°
2301 (@ | 203 @
| . 0103 (3) | 0304 (1)

HOW TO USE THE DX
PROPAGATION CHARTS

1. Use Chan appropnate 1o your transmitler iocation, The
Eastern USA Charfcan be used inthe 1, 2 3 4 B KP4 KGa
and KV4 areas in the USA ang adiacent call areas «n Canada,
the Central USA Chan wn the 5, 9 and 0 areas. the Westemn
USA Chant in the 6 and 7 areas, and with somewhal less ac-
curacy in the KHE and KLT7 areas

2 The predicted times ol openings are found under the
appropnate meter band column {10 through B0 Meters) for a
particular DX regron, as shown in the leh hand column of the
Charts. An * indicales the best ime 10 histen for 160 meter
openings.

3. The propagafron mdex 1S the number thal appears in | )
afler the time 0! each predicted opening. The index indicales
the number ol days during the month on which the opening
Is expecled 10 lake place as follows.

{4) Opering showld 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) Opaning should occur on less than 7 days
Refer 10 the “Last Minutle Forecast” al the beginning of this
column foe the actual dates on which an opening with a
specihic propaganon index s hikely 10 occur, and the signal
Quaiity thal can be expectied

4. Time shown in the Charts are i the 24-hour system,
where 00 1s mudmight; 12 s noon, 0115 1AM, 135 1PM
eic Approprale sfandard time 15 used, nof GMT To conven
o GMT, add 1o the hmes shown in the appropnate chan 8
hours i PST Zone. 7 howrs in MST Zone, 6 hours in CST
Zone, and 5 hours in EST Zone For exampie, 13 hours in
Washington, DC s 18 GMT When i s 20 hours n Los
Angeles, il 15 04 GMT, etc.

5 The chans are based upon a transmutted power of 250
wallscw._ or | kw, pep on sideband, into a dipole antenna
a Quaner-wavelengih above ground on 160 and B0 melers,
and a hall-wavelength above ground on 40 and 20 meters,
ang a wavelength above ground on 15 and 10 meters. For
each 10 db gain above these reference levels, the propaga
lion index will increase by one level lor each 10dB loss, 1t will
lower by one level,

6 Propagation data contained n the Charns has been
prepared lrom basic dala published by the Institule for
Telecommumicahion Scences of the US Dept ol Com-
merce, Boulder, Colorado, BO302

Northern 0708 (1) | 0607 (1) | 0406 (1) | 1719 (1)
Europe & 08093 |0F0B | 0607 @D | 1901 2
Eggean 09104 |0B09(3) | 0709 | D103 ()
1611 (051144 | 09142 | 1902 (1)
111241) 11123 | 4160
oB1noMm| 213 @ 16-18 (4)
1314 (1) 18-20 (3
i 2023 )
e | 2302 (1)
Eastern (0708 (1) |O708{1) | 070 (1) | 820 (1)
Mediterran- | 0809 (3) | 0809 @ 1013 () | 2022 (2
can & 0911(4) !0911(4) | 13160 | 220003
Middie East | 11-12(3) | 1114(3) | 1618 (4) | D001 (2)
12132} [ 452 | 1822(3) | 0102 (1)
1314(1) (1596 (1) | 2201 (2) | 2000 (1)*
. hﬂﬂ-ji (1)"* 0103 (1)
Weslern 0708 (1) | 0506 (1) | 0304 (3) | 1820 (1)
Africa 0808 (2) D608 (2) 04-06 (2) | 2023 (2
0912(3) (0814 (3) | 0613 (1) | 2301 (3)
1216 (4) | 14-19 (4 1315 (2) | 0103 (2)
1617 (3) | 1920 (3) | 1517 (3) | 0304 (1)
1718 (2) |2022(2) | 177004 | 2203 ()"
1819 (1) 2223(1) | 0001 (3)
LAl iU 0103 (21
Easten & [0809(1) [0608(1) | 0104 (2 | 1821 (1)
Central 0911 [(0812@) | 0406 (1) | 2123 (2
Africa 11133) (12143 | 0608 (@ | 2301 (1)
1315(4) (147 4) | 0B-14 (1) | 2900 (1)°
1516 (3} 1718 (3 1816 (&) |
1617 @ [1819@ | 16170 I
1718 () 1920 (1) 17-23 &) |
{0810 ()" 230 (3
Southern  [OTD8(1) [0B08(1) | OG0B (1) | 1819 (1)
Africa 0811@ (BV@ | 12W) |92 @
114 (4) |[1113 1415 (@) | 2200 (1)
141503 |13164) | 1517 (3 | 1922 (1)°
1516 () 1618 (3) | 17-20 {4)
1617 (1) 11819(2) | 2000 (3
08-10 (1)** (1920 (1) | 0002 (2
=2 0204 (1)
Central & 0809 (1) | 0708 (1) | 0607 (1) | 0608 (1)
South 09-10 {2} 0810 (2) | 0700 (3) | 1820 (1)
Asia 10-11 (1) 1011 (1) | 0810 (2)
1719 (1) [ 174191 | 1011 (1)
17-18 (1)
22:23 (1)
23400 (2)
; 0001 (1)
Southeast | 0911 (Y | 0910(Y) | 0607 (1) | OSO7 )
Asia 14@ 110126 | 07T00@) | 1719 ()
14-15(1) 1213 (1) 0811 (1) |
1819 (1) | 18191 | 168 (1)
19200 | 1921 @ 1821 (2 |
20211 212N 213!

indicates bes! times fo hsten for 80 Meter openings. Open-
ings on 160 Meters are also likely 1o occur dunng those
nmes when B0 Meter openings are shown with a Propaga-
tion Indax of (2], or igher
" *Indicates best umes 1o listen for F.2 layer openings on &
Meters
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———— —— - - T A e 14t larn 07408 (1) 0607 (1) 0607 (1) | 0708 (1)
ForEast (1780 [O819 ) | 00042 (08081 | Sounen  [0708(h Toroech [ eetsn TigTe (| Eatem — [oraBry [o80T( | 0e0ry [07001H
1819 (3) | 1617 (1) | 0407 (1) | 0507 (2) Africa _GE"E:?‘”_? 11120 | 1517 (3) | 21-22 (1) e 10-11 (1)  [0810(3) | 1014 (1)
1920 (2) |1718(2) | 0709 (2) | 07-08 (1) [FaAte (121500 | 17100 | 0210 | e east | 1011 (2 | 14-16 (3)
2021(1) |1819(4) | 09-11 (1) | 0507 (1) A f;i 15'1?}-;33 19-22 (3) Hazq) | 617 ﬁ: |
1920 (3) 16:18 (1) ; | 17
27 | Boa SR uRA | and 530 |
| 21:22(1) | 19223 16 (1) "l MYy
T £ 1 IS — T .l T T
Soath 4300|0808 (1) | 1219 (1) | 0002 (1) Gentral & ,gg-teg {3?; 8&?%5.‘11 0809 :2} i rica 0011 (3 | 0813 | 14160 | 2122 (1)
Pacific & 1315 (0912 | 1921 (2 i 0203 (2) South Asia By }” 0111 | 0709 (3) 11.13(@) | 1316@) | 16194 | 2
PR ‘&‘E”’ :;:?EH 5}55 ﬁ} | S?’E& 133 1B18(1)  1B19(1) | 0910 (2 1315(3) | 1617 (3) gﬁ E;:
16-19 (4) A1 (1 1516 (2 17182, | .
1920 (2) |17-18(3) | 0204 (3) | 0809 (1) Boas @Bl :?:QH | 1817 (1) | 1819 (1 | 00021 |
20:21 (1) :l?g-gﬂ Egl | g;-?u? :g{ | ﬁ% | 18-19 () 09-11 (1)** : .
17-19 (1)** 1(3) - , | 1921 (3) — o708 (1 1) | 0607 (1) | 1822 (1)
21.22 ;? 1012 (2) I 07408 (1) st Ea E:_-:.]:ﬁ;ra g;ﬁ H MEEJE‘E?; 0008 | 0700 (1
e | i-i’gﬁil I eyl o5t 23402 (1) Aftica |1;}|3 (3 121543 | ﬂﬂrigzé; |
Austeas | 009 ) 5o | Southeas! | 09 0809 (1) | 0607 (1) | 0407 1 11314 2) | 1597 @) | 141
u - 1011 () 1012 | 0911 (2 | 0508 @ Southeast | %‘:g El e :;; ﬁgg H 1?-191511 l1215(1) | 17180 | 1821 3) |
(3124 PIeRgh [ SEESH I CRERiN - | AR 314(1) 10120 | 0910 (3 0911 (1)"" 21-23 ()
11516 (1) | 1518( | 1618 (2) | 0508 (1) | :E” H 2132 | 10122 : | 23001 |
| 1617 @ (18190 | 2022 (1) 17193 | 13141 | 1214 (1) Southen | 0708 (1) |0709(1) | 06O7(1) | 1819 (1)
(17183 (192114 | 200@ 1920(2)  1618(1) | 1618(1) Africa 10810(3) | 0912 | 0709 | 1920 ()
18194 [2t2@ | 00O 2021(1) | 1B20@ | 1820@ | 1012 (4) | 12133 | 0912(1) | 2021 (1)
1920 '.?.i 22-23 *.H | 0507 tm g 2021 m -1 13: 1213 {3: 1315 E.‘J- 1Z2-14 E} 16 191”‘
2021 (1) I ' 21:22(1) | 2122 () 134 @) | 1517@) | 1416 (3)
e e 0607 (1) | 0700 @) | 1718 (1) | LR B Rl i) ‘&:'?gi*;:

. : 708 (1 (1) x — a10 | ooe i 10 (1) " 1 & |
gn?-ﬁan ?ﬂ-ml:i: o708 @) | 08113 | 1819 @ Far Eas! 1516 (1) Eﬁ-:gl:} ﬂzﬂam %ﬁ%% 1 08-10 (1) 00 |
Americad |0917(8) |0819¢8) | 1114 | 1920 B) rn et | sadlvos 0002 (1) |
O IY i | e S A e ‘;1] 1920@) | 1719¢4) | 07083 | W07 (N | coniria  |0609(T) |0609(7) | 0607(1) | 0208 (1)
Countries of | 1819 (&) 42&21 & | 16400 (4) i 2021 (1) 19-20 3) ] 0910 (2) | South Asia 17-18 (1) 16-17 (1) 0708 @ 1719 (1)
South 1920 (1) | 21-22(1) | 0002 (3) ﬂfrm?l.f? 17-19 (1 | 2021 @ | 10-11 (1) | 8193 |17193 | 0911
Amenica 0911 (1)°" UE“;'ET %}11. ' 21:22 (1) | 1518 (1) 1920 (1) | 1920 ! 1617 (1)

B P48 ' | 1820 (2) 2021 (1) | 17118 Q)
! 2202 {31' _ § 02203 | i
| |88 | sEresena ey [enatann Bl
' & New -14 | x = =t
s = iy T NE T ¥ B . 1920 3) | 0207 () 0808 708 (1 06-07 {1} | 0204 (1)
ooy Fo g AL ot VB Ced - o U Rl B 024 > Bhacd - QB4 joroe | Foahesst (0ol |06t | 0708 | 0407 @
Paraguay, |0708 (& 0708 3) | 0814 (1) | 2104 tﬁ? 1819 O 1617 (3) 0004 (3) ' 0BO9 (1) 11-12 (1) 10-11 (2} 08-10 3y | 0708 (1)
Brazil, Chile, | 0810 4) 1 08-10(4) | 1416 @ | 0405 (1) 19202 | 17-1944) | 0406 (2) | 0002 (1) 115 (1) | 11140} | w011 @ | 0408 (1)
Argentina & (1011 (3) | 10113 | 1513:3} 2104 (1) w21 | 18210 | 06070 | 0207 2 15163 | 14152 112 (1)
Uruguay P13 @ | 11113 @ | 1800 (4) 16-18 (1)**| 2122 (& | 0708 (4) | 0708 (1)* 1618 (4) |151B@ | 1517 (1) |
| 1315@) | 14163 | 0002 (3) 22.23(1) | 0809 (3) 18193 |1820¢ | 1920 (1)
+:§-:g{g; Loy Bt 0910 (2) 119202 |2021@ | 202@
| 1718 § ' : = T nans | : 1
1819 (2) | 21:22(1) Australasia %‘i‘?ﬁé{ 0708 Hﬂ' g;-g; :ﬂ HE: fgﬂm Rz | 20
| | 08.09 | ==
:gfgm I 11-14(1) (09103 | 0910(3) | 0709 (1) Far Easl 1314 (1) | 12141 0006 {2) , 0001 (1)

= =¥y L . o1 10006 (11 1416@ lwon@ | 1011@ | 0306 1415 (2) | 1415(3) | 0608 (3 | 0104 (2)
McMurdo | 08-10(1) | 0609)1) | 17-20 (1} | 0006 (1) 1617 @) | 111300 | 1115 (1) 1516(3) [1517(@) | 0809 (0407 (3)
Sound, 17-19 (1) 1517 (1) | 2021 () 17-19 (4) 1317 2) 1517 (&) |16-18 (4) 17-19(4) | 0912 (1) 07408 (1)
Antasctica 1718 (2) | 2100 (3) 1920 (3) | 17193 | 17-20(1) 1819 (3) | 1920(3) | 12-18(2) | 0105 (1)°

1820 (3) | 0002 (2) 20-21 (2) | 1921 (4) | 2023 (2) 1920 (2) |2021(2) | 1821 (4) | 0506 ("
ggggﬁ e :g} 2122(1) |2122@ | 23043) 12021 (1) |2122(1) | 21-22¢@) | 0607 (1)°

e 0506 (1) 1719 (1) " 2223 (1) 11518 {1)"* | 2200 (2) .
g ' 0607 (1) | 0607 (3) | 1718 (1) South Pacific| 0910 (1) | 0708 (1) | 0407 (1) | 21-22 (1)
0809 (1) E’Jﬁﬁm *35,?.35},& 0708 {:3; 0709 (4) | 1819 (2) & New 10-11 (2) :M{E} 0709 (4) | 2200 (2)
America & |0911(4) | 0811(4) | 0811 (3) 228 | Zealand pae ey e % ﬁg{g}

| 13- . 11-14 131 :
333:5?25 of l&lﬁﬁi ::Ia-:gﬁ:;: 14-16 ﬁ{ 04 u&;z{ 1519%4’1 1517 (3) | 11-18(1) | 0808 (1)
Fime So0nae LR ooy Soun " 16170 | 1618 | 1623 | 0507 (h s@@ |12 | e | 2000
(24-Hour Time) amee. e 2122(1) | 0208 (2 | 2022 (2)° | 1518 (1)** wﬁ; %ﬁ'ﬂgi 060 ('
» . 2201 (3)° ;

ey R —_—— 0204 (1)* s lral 1093 (1) (0809 (1) | 0607 (3) | 0103 (1)
10/6 15 20 40/80 L = A Australasia 16 07-09 (4) | 0304 (2)
Meters | Meters | Meters | Melers Peru, Bolivia, miéi m L.H Eéﬂ? Eg; :1?3..: E:H :g:g E; [1)?‘1; EE; 0910 Eﬂ; 0407 (3)
Western 8 oaon s | o7osed) | Saor | 1798 1) Brazil, Onile,| 0810 (4 | 0610 (&) | 0708 (2) | 0406 (1) gl B s MR R
Southern () ; Araentina & | 10-11 (3) 10— (3) | 0814 (1) | 2105 (1) 18-20 (3) 13§ = -
& | 0911(4) | 0812(4) | 0709(3) [ 1801 (3) i s : : A 2021 (2) [1517(1) | 18-20(1) | 0406 (2)
Norh Affcal 111212 | 1213 | 011() | 0102(2 | Unuguay | Bag | 1388 | ek 212200 17190 | 202 (2) | 0607 (1

SEA0 1)L ] DAL TR R | el i 1417 (4) | 1520 (4) | 1800 (4) 17:19 (1)** | 1921 (4) | 2123 (3)

08-10 (1)** ] e g 17.18(3) | 2021 (3) | 00023 21:22(2) | 2301 ()

1517 (3) | 2001 (2) e | Sva s 2223(1) | 0103 (3

1719 (2) | 0102 (1)* 11819 (2) 22(2) 0304 (2)

| 1923 (1) e ST 04-06 (1)
23402 (2) 2.t L) M ] Dl I ! =8
— 1 - 1790 (1 e 06-08 16-18 (1) | 2305 (1) , |0708(1) |0607(1) | 0608(4) | 1718 (1)
T e ‘;’ E?"E,Z}}i S?E;Bi :&.113 L’lf: Eﬂmm |ﬂﬂrﬂ:i ¥ uam’i:}; 18-20 EE; Eﬁi{?ﬁ““ nam%ar ﬂmg ® ﬂgr:g {%} - ;rg;g E;

tral 0808 (2) ' 1 20-02 (3 & |0910(4) |0810(4) | 10
[E:Ernnpeﬁ 09-10(3) | 0810(4) | 0913(2) | 2201 (1) Anjarctica | :EEH 0204 H ﬁg‘;;ﬁf., 10-12 H 10:13(3) | 1315 (3) | 2004 (4)
European | 10-11(2) | 1011 (3) | 1315(3) | 1800 (1) 1718 (2) | 04-06 (1) Countries of | 12.15(4) | 13-18(4) | 1522 (4) | 0405 (2)
USSR | 1A2(1) | 1112(2) | 1516 (4) 1822 (3) | 0608 (2) South 15163 |1819@) | 2200(3) | 0506 (1)

12143(1) | 1618 (3 2223(2) | 0809 (1) America 1617(2) [1920{2) | 0006 (2) | 1920 (1)
18-20 (2) 23.00 (1) 1718 (1) | 2021 (1) | 2022 (2)
20-22 (1) . = 0610 (1)** | 2200 (3)*
2201 (2) 0003 ()"
2 | | 0305 (1)
Easte 0809 (1) | 0708 (1) | 0710 () | 18-20 (1) ime Zone: PST “Bolivia| 0607 (1) | 0607 (1) | 0506 @ | 1920 (1)
Mearter |ﬂ‘~1"“ 9 |5 00e | BEe SR N0 Parsguay. | 0706 (2) |0708(3 | 0607 (3) | 2022 2
aneand | 10118 | 10114 s ﬁ: e (24-Hour Time) Brazil, Chile, | 0809 (4) | 0809 (4) | gﬂgﬂl ol
Middie East | 11112 (@ | 1112 . tina & | 0910 (3) |0311(3) 14 (1) | 0004
s 1213 (1) | 12931 | 1718 (3) WESTERN USA TO: ﬂ:ﬂﬁ'.li,““ 1&12::2} 11113 | 1416(2) | 0405 (1)
] 1046 15 20  [eom0 1213(3) [1315(3) | 1618(3) | 2003 (1)
;?ggi E: Meters Meters Meters | Melers 1316 (4) ::g;g E; . m‘{_;i '
' e 16-17 ' .
4 189N ___ | Westems el eal e Iran 718 |2021@ | 018 |
Wes! [0708(1) | 0608 (1) | 0613(1) | 1820 (1) Southern 0609 1819 (1) [21.22(1) | 0305(1)
Amca . |08092 | 0810 | 13152 | 023@ | Euoped B0 | Bie | B4t | BB o2 111 e —
u [ena | Tk | Baar | 2 e | Tel | He e | McMurdo | 0708(1) | 0507 (1) | 1618 (1) | 0005 (1)
| 1114 (4) | 1497 () | 17:21(4) | 2023 (1) el 2 | s e Sound, |0809@ |0709@ | 1B2Q |
1517@ ' 1820@ | 201 @ 2201 ) | 11920(1) [1598(1) | 0304 |
1718 (1) | 20:21(1) | 0103 (1) : — e 202112 | 18202 | 0405(1) |
09-11 (1)° 0306 @ | Central & 0708 (1) | 0507 (1) | 0506(1) | 1820 (1) 21.22(1) (2022 | 0607 (1)
Eastem & |0708(1) 0608(1) | O7-14(1) | 1900 (1) Mothen.. (84000 | GHOS@ | DB | MBQ . 2201(2) | 0708 (2
Contsal 0809(2) 0812() | 416() | 2022(1)" | Europed [10-11(1) ﬁﬁ% Eg??{% 1922 (1)° 0102@ | 08101
Africa 0313[@) 12140 | 1617 1) o e 19201 | 1134 (9) XTi
13-14 (4) };:?{gl 13;233 :;]'. USSR 14.16 (3 cQbD p
1415 (3) (3} - i = -
15162 | 17-18(2 | 2200@ | :g;ﬁﬁ; —In any pile-up, give your call twice,
| 1617 (1) | 1819(1) | 0002 1) 2100 2) then listen. —W4MB
| 1012 (1) e
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This month by
ROD LINKOUS, W70OM

NEWS OF COMMUNICATIONS AROUND THE WORLD

.rhere are many things that DXers have
in common. Get two or more in a room or
in a round table and the conversation
shifts to that interest which makes DXers
unigue. Then again, there are some items
about which there is no real agreement.
One of these is the DX net.

DX Nets

The real proof of the DX pudding is
working the DX. Many prefer to go the
Lone Ranger route: hear them, work
them, and disappear into the noise. It is
hard to believe how aggressive these
quick ones can be until the rare country
comes on for the first time. And many
times it doesn’'t have to be the first time or
a DXpedition to be in a super rare spot.

With the advent of reasonably priced
equipment and antennas, the DX com-
munity grew almost overnight. Thiswasa
welcomed change, especially when the
new DXers were in the sparsely populat-
ed countries. The emergence of the third
world countries brought prosperity to
some and the desire to enter into what
had been a rich man's hobby.

In earlier years only those willing to
build their own gear or pay large sums to
the very few suppliers could get into the
thick of chasing DX. Even with World War
Il surplus gear, entry into DXing took
some electronic talent.

The new wave of DXers brought new
vitality to this great hobby. However, the
shear numbers brought problems, too.
One such real problem was figuring out
how the many newcomers could work as
many countries as possible with the least
amount of trouble and still work. DX con-
testing answered much of the demand
for the more common countries, DXpedi-
tions got a few more to the young and
hungry. Contesting and DXpeditions
weren't the answer for everybody, nor
were they for all year around.

Like with every problem, eventually
new solutions evolve. To the phone DXer,
the pileups became awesome. The band
often became a battle ground. Then

*663247th Ave. S.W., Seattle, WA 98136

DX Nets
Time (UTC) Day (Radia) Name Freq. Remarks
0000 daily The Family Hour 21345 Check 30 minutes earlier
0000 daily The Family Hour 28575 Winter months
0100 week day Brown Sugar Net 14310
0200 Sunday 40 Meter DX Net 7080
0200 daily CHC DX Net 14298
0300 weekends Brown Sugar Net 14310 Winter months
0500 Friday Arabian Nights 14250 JY3ZH NCS
0600 Tuesday-Friday  Pacific DX Net 14265 VK3PA NCS
0630 Saturday-Sunday 80 Meter DX Net 3795
0630 daily P28J5S Net 14220 VKZBKD, VKEMQ, VKGNS
1400 daily The Family Hour 14225
1500 sunday Foreign Service 21416
1600 Sunday Arabian Nights 28616
1600 sunday VE DX Info Net 21355 Winter months
1800 daily YL ISSB System 14332
1800 dally Afrikaaner Net 21355 Winter months
1900 daily Safari Net 21292
2300 daily The Family Hour 14225

Table |- The above listing of DX nets was provided by the Totem Tabloid, edited by
Jack Bock, K7ZR. Unfortunately, it may not be complete. Also, the times may shift
with propagation changes with the seasons. The frequencies may vary plus or
minus QRM. If you know of well-organized and reliable DX nets not listed, drop me a

line and we'll share it with all.

came the DX net and list operations. Lists
are probably the oldest form of gang DX-
Ing. | remember many from the a.m, days
in the early fifties. The DX net became a
dominant DX scheme in the seventies,

The Family Hour

Two of the better known DX nets are
the Afrikaaner and The Family Hour. In
my very first DX column in CQ many
years ago, | ran an item on the founder of
The Family Hour—Bill Bennet, W7PHO.
It really didn't start out as a DX net on
14225 MHz. It was more or less a handy
watering hole for Asian and Pacific DX
stations to chat with Bill. He gave the
Americans overseas a chance to talk to
home and get the latest news. Bill provid-
ed consistancy, as he was on 14225 al-
most every day without fail.

Bill's other hobby is sports. He never
really got over his early school teaching
days as a coach, so the DX stations In
Asia and the Pacific knew where to find
out what was happening in the sports
world.

Bill, the coach, also brought another di-

mension to the 14225 gathering—disci-
pline. As most know, he is an iron-fisted
no-nonsense emcee. It also allowed the
multitude to participate in his number one
hobby—DXing.

Soon the word got around. Others join-
ed the initial local W7s in a quick QSO
with the rarer Asian and Pacific coun-
tries. Then Bill got the DX stations to bring
along a friend. Then came along even
more rare countries. So, over the years
others joined in as participants and sub-
stitute emcees.

Today, The Family Hour is on three
bands daily. Others took up running the
daily shows. See the table for current
times and frequencies. The times may
shift with the seasonal effects on propa-
gation. Except on 10 meters, you need an
Advanced or higher license to join in the
net. Yet many of the DX stations move up
with an emcee into the high end of the
band.

The operaling format varies with prop-
agation and the rarity of the DX station.
Usually the “'last letter’ scheme is used.
If not too many need the country, they
use the shotgun approach. Then anyone
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To most pilots, airdromes like the one pic-
tured here are considered aircraft carri-
ers. This one doesn’'t move or pitch, be-
cause it is the home (temporarily) of Bob
Bryan, WH3AAB. It is known as Johnston
Island. Supplementing each other,
WH3AAB and KH3AB have almost taken
KH3 off the top 100 most-needed coun-
tries list.

can get on at first by identifying to the
control station with the last letter of their
call. If it is a rare DX station being run
(controlled) by the emcee, they may take
afew fromeachcallarea. Itis standard to
run one DX station at a time. If a rare sta-
tion comes on regularly, he will be asked
to wait until the less frequent attenders
and sometimes less rare station is work-
ed. Sometimes they will spin off a DX sta-
tion with a stateside station as an emcee,

The statement "'only those who need
him for a new country come with the last
letter of your call'’ has special meaning. It
means don't work him for the umpteenth
time. But if you need him for a new band-
country or zone-country, join in with
those who need him for the very first time.

Discipline is a hard thing to under-
stand. If abad acting (can't follow instruc-
tions) DXer is identified, he will have to
wait for another day to work DX on The
Family Hour. Breakers from a call area
may get the area put on the end of the list,
or put off until tomorrow. Thus, the area
sometimes polices its own. Patience is
the key, as almos! everyone gels a
chance eventually.

The Afrikaaner Net

This winter month DX net is probably
the best known of all. Thisis largely due to
the DX using the net and its order. Princt-
pally, this net provides the best chance 1o
work the rarer African countries. How-
ever, many other rare countries show
daily. They, too, like to work the Africans.

The Afrikaaner group has a very order-
ly and disciplined system. The order of ro-
tation through the USA call areas starts in
the area determined by the day of the
month. For example, on the 23rd day of
the month, they start with the 3rd call
area. Canadian and other DX areas are

interspersed between the USA areas.
They take a specific number from each
call area to keep rotating through the se-
quence. This is a very organized and pro-
ductive DXing spot.

The 21355 MHz channel makes this an
all-hands bash. Thanks to very seasoned
emcees or control stations, this is a great
source for a new country or two. Before
and after the net, DX QSL information Is
available for the asking.

They usually have an east and west
coast control station. This ensures that
an area called gets a chance to hear the
net control.

The CHC DX Net

The Certificate Hunters Club (CHC)
has revitalized their net activity. When
Clif Evans, K6BX, became a silent key,
the daily CHC gatherings waned. Under
new leadership, the CHC DX net provides
a good chance for the General Class DX-
er to work those DX stations with 20
meter only ability.

They, too, use the east-west system.
This late night gathering affords a large
variely of DX. As they get established,
this could become a very large group.

The YL International SSB System

This is probably the largest continuous
net for DX. This net is both infernational
and intranational in scope and formalt.
Normally, call areas are covered in this
sequence: 1,4,7,0,3,6,9,2.5,8, 1, etc.
This unigue order allows the DX stations
a chance at a variety in a short period,
versus the normal regional approach of
the normal numerical sequence.

Another great feature from a DX sta-
tion’s point of view is the ability to find al-
most every state for WAS on each day.
And they QSL! The large group of
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US or Foreign Listings

callbooks

NOW READY!

Here they are! The latest editions. World-
famous Radio Amateur Callbooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, world-
wide QSL bureaus, and more. The U.S.
Edition features over 400,000 listings,
with over 70,000 changes from last
vear. The Foreign Edition has over
370,000 listings, over 60,000 changes.
Place your order for the new 1982 Radio
Amateur Callbooks, available now.

Each Shipping Talal

[1 US Callbook $18.95 $3.05 $22.00
|1 Foreign
Calibook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shippinag.

Order from vour dealer or directly from
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charge. Foreign residents add $4.55 for
shipping. Illinois residents add 5% sales tax.
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Emblem Patch
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The WPX Program
Mixed
439 EI1DH Q47 KASW
40 KP4EOF a43 DLITD
o041 NZAIF Q44 KCoR
S.5.B.
1419 JATMGP 1423 SPBOYY
1420 EASANA 1424 WDBIIA
1421 WDSFOE 1425 SPIRTZ
1422 PY2I5F 1426 IV3IOX
1427 WRITAZ
c L] wt
2094 JHIIYS 2098 SPRGSC
2095 WATNXL 2090 JH20AY
20U WAZCNTF 2100 KOLST
SO0 KABEBG ¢ a1 JL2ZAWW
WPNX
200 WHEBAMA 201 WRESZZ
£UZ KABGHRB
Endorsements

Mixed 400 ENDH, KP4EQF, DLAOTD, 450 DLATD, KE&J
500 K1RB, DLATD. 550 KBTI, K7CU., N2AIF,
KASW. 600 JASFA| K7CU 650 ISOMVE, WDOIIC,
HARKW 700 JAZKVD. 750 WEYMH. 900 12DMEK
850 KL7AF, 1000 ONL-4003, FBCHT. 1150
WAAOMO, K9BG 1500 NSAF, N2AC

300 EA3ANR, PY2JSF. SPAHTZ. IVAIOX. 350
JATMGP, WDSFOE, SPRDYY, WDBIA, WD5ABG
WBTTAZ 400 NPACC. WDABHA. 450 DATMY 500
Ki1RB. WeYMH 550 WOULU 600 VEEBYL.
1ZDMEK 650 XE1XF. 1@PSB 700 K4ACKS, AC2J
B50 GACHP 900 DK2BL 950 WALJMP. 1000
IBJZC. 1050 DJ7CX. 1100 WOYDB, WA4OMO

1900 IGAMU

00 WATNXL. WA2CNF, KABEBG. KOLST
ZL2AWW . 350 WaDGX, KTCU, KATAIG, AKaZ
KRLST 400 JHISYS, JH20AY, KOLST 450
KOLST 500 SPBGSC 550 WAAOMO. 750 DURIE
IZDMK. 900 I3HDH. 950 JE1JKL. 1000 PHPT
1050 VETONE. 1200 DJrCX. 1300 KBMFD . 1450
NGJV 1500 WAZHZR 1650 W2NC

558

W

10 meters
15 maters
U meters
20 meters
160 meters

JATKRU

JASMG. JATKAL

JASMG, VKB YL. SP3HTZ. WDSDCL
OE 1KJW

wD3DCL. DJ2uu

Ay IIHDH, JASMG, VZKEYL. KA(KS
KBBEC, KAIA

DK3EP OZ22J7. VKEYL. I3MLD, 5PEDYY
WB4UBD, AKSZ

KrCu

DK2BL, VEEYL, I3MLD

DK28L

Europe

Cceania
NO Amencd
So. America

WPX Award Of Excellence holders to date; KGJG, WAWSF.
WACHW, WASVDH, WETCO (K&6XP), WAZEAH, VE3GCO,
DLIMD, DJTCX, DL3RK, WB4S1J), DLTAA, ONAQX, YU2DX,
OK3EA, OK1IMP, NAND, ZL3GGO, waBQY. 18JX, WATJMP,
KOJN. KAIEX, WAZALIB, WBCNL, W1JR, FARM

Complete rulas and apphication lorms may bé obtained by
sending a business-size, sell-addressed, stamped envelope
(torelgn slations send extra postage |t air-mail desired) o CQ
WPX Awards, P.O Box 1351, Torrance, CA B0OS05-0351 U5 A

ISSBanders makes the probability of the
net having adequate control stations very
high. However, the tremendous partici-
pation makes the sequence through the
call areas often longer than some DXers’
patience. It's a great way to chase DX
and get the QSLing caught up.

Don't become confused by the net’s ti-
tle. The YL ISSB group is composed of
both men and women. Although this is the
biggest daily gatheringof YLs, therearea
lot of OMs there, too.

Pros and Cons

| thought |'d cover a few of the main is-
sues for those who might nol have been
part of the captive audience when the
subject came up. It also may capture
some of the steam from a couple |'ve
heard.

It goes without saying that the DX net is

The consistant signal of Bill, YJ8BG, is
temporarily silent waiting for a change of
address and call. Bill operated from Vila,
Vanuatu until this last summer when he
returned to Australia. If you worked him
and haven't received a card, be patient
and we will let you know of Bill's new call
and address.

Antonio L. F. "Lopes’ Lopes, 3D6BE, is

at his usual position on the bottom of a

huge pileup. Lopes handles the multitude

with much skill. He has calmly given

many a new country from his Mbabane,
Swaizland QTH.

agreatwaytowork DXina hurry. ltis like
fishing in a fish farm. If you want to work
DX, go where the DX is, and a sure bet is
the DX net. It is reliable and most are wel-
come.

For the DX station, it provides a harbor
or haven from the constant pileups. At
least he gets a chance to meet some
friend and enjoy a little semi-organization
in a normally chaotic medium. If the DX
station has a language or experience limi-
tation, it provides a means to slowly gain
the ability to cope. One DX station reports
that the DX net is the only place where he
gets to use more than a 100 word vocabu-

lary.
On the other side of the coin, the most
common comment 1s "It isn't real DX-

ing."" Maybe that is true. Maybe. When an
emcee or control station gives too much
help, he is being a crutch often beyond
reason. The DX station turns out to work
the emcees over and over, and the DXer

does little. Most emcees (controls) try
their best to make the two stationsdo it on
their own. The problem is that there is of-
ten another impatient guy waiting, who
hears both sides and throws in the miss-
ing call or signal report. DX accomplish-
ments are a personal thing. If that is ac-
complishment, an assisted contact, In
their log book, so what. Yet the final tally
is distorted. But when it gets down to the
last fifty or so, it really is a minor item. For
if they waitl another day, they can repeat
the whole episode and make it a real two-
way contact.

Some big gun DXersdon't like the nets,
as they don't give them a chance to show
off their muscle except in a positive
way—as an augmenting emcee. How-
ever, the DX net does stop the umpteenth
59 + 20 both way reports and nothing
maore.

| got a short note from a little pistol
(QRZ DX talk) with 100 watts and a verti-
cal. He reported chasing a semi-rare DX
station who had been working the pile
down at about one to two a minute for a
couple of hours. Just about the time he
had a chance to work him, along came
the big gun. One call, and the long-winded
QSO began. It went something like this:
"Name’s Bob, you're 59 + 20, running kw
to 6 elements at 120 feet. Nice to work
you again. Our last dozen or so QS0s
were short, so | thought I'd say hello. . . ."
A half an hour later, the QSO was still go-
Ing on, and the band dropped oul

Maybe DX nets aren’'t the answer for
everybody or for all times. However, they
do serve a real need and a purpose. If
they are not your thing, avoid them. But
don’t jam or louse them up, for you can
bet the family jewels, they are here to
stay. So, if you can work the DX but not
the control station, hang in there because
you'll get another chance if your patience
holds out.

Kure Atoll

Loren Wolff, KH6LW, dropped me a
short note with the pictures shown in this
column, He reported not only a great
time, but some interesting tidbits about
the small DX country.

Dave Goodwin, WBOICS/KH7, is sta-
tioned on Kure with the Coast Guard
through July 1982. He is active in running
phone patches for the twenty Coast
Guard personnel stationed on this isolat-
ed duty station. He can usually be found
along with his QSL manager, Bart,
WB6FBN, on the Brown Sugar net, 14310
at 0400 UTC.

Dave has been very helpful in getting
KABHCL (also a Dave)on the air. He hasa
Novice license and should soon be pro-
viding Novices with a Kure c.w. QSO on
15 meters. Dave Goodwin has been en-
couraging KAGHCL to become active. It
was WBOICS who assisted KAGHCL in his
first QS0s on the air from Kure.

Besides providing the world with a
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The pair in front of the Kure Island landmark are Loren Wolff, KHE6LW/KH7 and

Dave Goodwin, WBOICS/KH /7 (right). The occasion was Loren’s fifth trip to Kure

Atoll shown in the other frame. He was visiting Dave for two weeks running phone

patches and whitling down the pileups, thus providing Dave a little breathing room

when he gets a chance (o get on from this rare spot. (Photos by KH6JEB and
WB6FBN)

Kure contact, Dave Goodwin is busy
keeping the LORAN station on the air. He
hopes to be active on 40 and 80 meters.

Just a bit about Kure: Kure Island,
more accurately Kure Atoll, i1s an oval
shaped atoll, 5 miles at its maximum di-
ameter, located 50 miles northwest of
Midway at the extreme northwest end of
the Hawailian Archipelago (see the
photo). Although it is nearly 1,200 miles
from Honolulu, it is part of the state of Ha-
waii. The LORAN station is situated on
Green Island, the only permanent land,
and is located at the southern side of a
lovely lagoon. Green Island is about 1.5
miles long and almost 2 mile wide. The
maximum elevation 1s 26 feet on one of

the higher dunes. Those stationed on
Kure are blessed with comfortable
weather ranging consistantly between
60° and 80° F. With three sail boats and
two Boston Whalers, those interested in
water sports are blessed. Lobsters are
abundant in the lagoon and are caught
regularly by snorkelers and scuba divers

Kure provides a haven for many Monk
seals, an engangered species of seals
(Green Island supports breeding colonies
of many species of seabirds and serves
as a resting point for several species of
migratory shorebirds and ducks. Among
themn are the Gooneys, bosun birds,
French Frigate birds, Boobies, and many
types of terns
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WaRAD

80 Meter Phone
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S.5.B.
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When is DX not DX?
p T e The WPX HONOR ROLL
sually when it is an illegal operation. . : : . :
The HHON operation may be more than The WPX Honor Roll is based on the current confirmed prefixes which are submit-
meets the eye in this case. Navassa Is- ted by separate application in strict conformance with CQ master prefix list. Scores
land is the center of a dispute on owner- |27€ based on the current prefix total regardiess of an operator's all-time count. Honor
ship and control. The Haitian govern- F_IDII must be upﬂa?ed a'rlnually b?: add]tlc:n to, or to confirm present total. If no ppdate.
ment, thus the HH call, claims the nearby file will be placed into “‘inactive’’ until next up-date. No fee required for additions to
island, too. So if this one is really Haitian |Monor Roll totals.
territory, scratch another super rare one MIXED
from the list, as it doesn't meet the dis- |
tance rule. If it isn't Haitian, scratch |32y YUZDX 1584 DJTCX 1269 PAXIMS 1116 SMIEVR 836 LA0
HHON as tisanunauthorized operation 11333 K86 18 YNGR w4 % K9
5 e
at last report. Hopefully the XZ5A and 13&% UEEF.?E% 1232 PAEENG 1:5:3:—3 YUIAG 1019 PYAOD 775 WBBYOX
1 : : ' 1 : 1 BJY 12058 DLIMD 1017 W7rCB 764
XZ9A certification will clear this one up.  |4z50 Kevy 1504 NGAF 1190 NGFX 1001 YUSAPR 756 WBBZAL
Also the demonstration of K7LAY/BY free e A Rt gty S P
from mainland China is another interest- |1713 NAUL 1411 NANOQ 1175 INSANE 503 KL7AF 750 WEYMH
ing item. The QSOs may not count. The |}g:: WaBOY 1350 | KEM 1155 WBCNL  89: JATKRD 661 \2F
most significant thing is that the first olive 1ol e i I hE L moiatE B e, e ko
is out of the bottle. Let's hope the next | i i R
olive comes easy. S.S.B.
Paulau is listed in most DX logs as the |.peg FORM 1421 YUTBCD 1162 WOYDB 1001 W4BQY 802 l4LCK
I ' 1868 IBAMU . 1408 14Z5G 1130 N255 1001 wbheMGQ 770 WAZFKF
WESIIE‘I"H CEITG|!HE EElE]]"IC!E. YEI thlfi'}-’ did 1833 B2V 1375 K5UR 1127 YUTODS 596 JHIYRO 743 WEBTYQX
not sign the articles of alignment with the | 1759 KEXP 1300 PAOSNG 1121 DJBVM 989 OE2EGL 716 EAIKW
rest of Micronesia. So, from some points | 1252 e sl s B S il
of view they are now an independent na- |154 e R S AR A S P
tion separate and apart from the other is- |1500 BYRK 1189 HP1JC 1035 W2CC 850 ZPSAS 629 YU3APR
lands making up the Western Caroline Is- |{3% ZLINS 1163 “RAIA. 1070 NANO. 10 GNOA 606 " RerL
lands. Until final disposition of the Trust CW
Territories of the Pacific, this case is out i
i i it 1653 WBKPL 1415 N4UL 1218 NAMM 964 NG6FX 735 DLIMD
with the jury. Work thEl'TL iLis a rare ,Dx 1633 WENC 1:135 K2vy 1205 VO1AW 928 IESF 703 K2FO
country regardless of how you count it. 1550 ON4Qx 1307 G2GM 1108 VK4SS B854 PY40D 700 KBLJG
1491 WAZHZR 1286 N2AC 1077 K6ZDL BS1 KHBHC &79 MYRL
- 1471 KGJG 1262 KSUR 1066 YU7ODS 813 YU3APR 651 KL7TAF
From The Pileup 1467 DLICT 1261 WaBQY 1002 YUIAG 808 512 615 KA3A
1466 NEJY . 1 B VETUN B2 DJ3LR
: 1434 KaxXP 1234 WOFD 989 LZYXL | (750 JH1VRO
The stack is down as the bands were | . VUTBCD 1225 DJ7CX 065 JEWKL 750 NAYE
good, so most of those who dropped me a
note were busy chasing DX. The contri-
butors are given in parentheses.
g p o Band WAZ

There is a new ""DX Group'' with 32
members in Cuba. They are printing a
standard QSL for the group's use. The
Federacion de Radioaficion de Cuba pro-
vides the world with a chance to work the
CMs and COs on.all bands. The following
are aclive on 75/80: CO2GB, CO2ZHQ,
CO2JA, CO4RCB, and CO5GV. | am ac-
tive from 40 to 10 meters. (CO20M)
Gavin, VPBAJW, in the South Orkneys
meets his QSL manager, KQJW, on
Thursdays at 1030 UTC on 14275 MHz.

Standings as of September 1, 1981

All 200 zones worked:

ON4AUN, John Devoldere (Belgium)
KAMOQG, Gary Dixon (U.S.A))
SMACAN, Kent Svensson (Sweden)
AABAA, Steve Orland (U.S A.)
WEAH, Albert Hix (L1.S.A.)

WEKUT, E. A. Andress (U.S.A.)
EABAK, Fernando Fernande (Spain)
LA7JO, Stig Lindblom (Norway)
EA3GF, Fernando Blenert (Spain)

OO NEMO AR =

Steve, KOJW, says he won't take a list,
but Gavin will stay around a while to work
a few. Take it easy on him, as he is an in-
experienced operator. (QRZ DX)

Sked with Les, 7Q7LW, in the country
of Malawiat 2000 UTC on 21282 + QRM,
hopefully every Saturday. (WB8RJX)
Good news for all, as the crew change on
Crozet, FB8W, this year brings an active
ham to the island. He is F2CL. He will be
going along to operate as FB8WG. He will
be serving several months of duty there
and should be QRV by now, if not, shortly.
(QRZ DX) Cocos Island, VKONYG, heard
often on 21190 transmit while listening
around 21290 at 1300 UTC. (The DXer)
Z1.3P0O expects to return to Chatham on
14 September for two years, He operated
from there some years back. He consis-
tantly is strong and Is exceptional at
handling the pileup. (QRZ DX) South Ork-
ney, VP8ZR, I1s reported to freguent

Packed and ready to head for another
rare spot is Jerry Kangas, A9XDD. The
bag has more than enough for DXCC.
Flanked by Willis Propst, K7RS, (left) and

Bill Bennett, W7PHO, Jerry passed

through on his way to and from QOregon,

his home when he is not in the far corners

of the globe. Jerry was to be part of the

South Yemen, 70 operation in Septem-

ber. Hope it is history now, and | am in the
log. (Photo by K7RS)

21280 from 2100 to 2230 UTC. (The DX-
er) Brian, AHBAT, is now operating as
VU2MSG from the American consulate in
Calcutta. QSLs go via the American Con-
sulate, Calcutta, Washington, DC 20520.
(QRZ DX)

T5T| is a new call for Somalia and has
been heard. 60QDX cards are still in lim-
bo. Also G3JKI/5A and 9US5JM cards are
not acceptable for DXCC, yet. (The DXer)

10. OH1XX, Hannu Nieminen (Finland)

The top 11 contenders for 5 Band WAZ:

= SRR SR MRl i

— el

EABOZ, Julio Rosello (Spain)
- WQSD, Edward Gray (U.S.A))
- KDZZ, Gary Knutson (U.S.A))
. ONBOS, P. Michiels (Belgium)
. OK3TCA, E. Melcer (Czech.)

K5UR, 199
ZL3GQ, 198
OK3TCA, 197
LASYJ, 197
OZ3PZ, 197
DL3RK, 196
W8GT, 195
N4RR, 192
LASGY, 191
NEDX, 191
FEDZU, 191

107 Stations have attained the 150 zone level
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CQ DX Awards Program

1046 VE2DPN 1049 VE3IPR
1047 KAVFV 1050 F2RK
1048 FasGP 1051 ALUE
505 OH2PO 507 K. BAMF
O KOSD 508 DF3FJ
S.S.B. Endorsements
B k KaVFE [~
i HP T WDSHIL25¢
K5DUTRO IBINW/Z
7 O G8 W A FOE
27 A4LOF 29 XE 1MDX
275 KSUAALBE FoRK
i VEIIPR/ZAET B MHz KBSFL
\BSFURZTE 28 MHr VKZDPN
g KKQCR2TE '8 MH2Z KBVF
C.W. Endorsements
0 DL3IRK/303 150 OH2PQISS5
i AARDPI0Z Motie VKZDPN
g lotal number of achve counirnes is 318 The basic award
fee f0r subscribers 10 CQ = 54 For non-subscnbers, it 5 $10
in order o guality lor the reguced subscnber rale, piease
enciose your atest CO mailing label with your apphcathon. En
jorsement stickers are $1 00 Updates not involving the issu
ance ol a shickar are made free when an 5.3 s e is enclosed

for confirmalion of 1olal Hules ang apphcaton lorms 1o (he
CO DX Awards Program may be ablained by sendng a l:-
ness siZze. NO. 10 envelope, sell-addressad and siamped,
CO DX Awards Manager, Billy Wilhams, NAUF, Box .-h" ]
Jacksonville, FL 32208 U S A DX stalions mus! include ex!ra
postage 1or aw-mail reply

Giorgio Giacomin, I3DSE, is at the con-

trols in Vicenza, ltaly. The certificates
speak well of his DX exploits. (Thxs—
Photo W7IIT)

The XZ5A, XZ9A, and VU7AN cards are
getting microscopic treatment at the
DXCC desk. (Totem Tabloid) Lots of DX
Christmas parties. |f you are in the area,
contact one of the local DXers for details.
PVRC in the Washington, DC area and the
Western Washington DX Club in the Seat-
tle area have big plans as usual. (QRM)
Roy, G3ZQA, does 160 meters the hard
way. Imagine the thrill of a long haul 160
meter contact with a home brew QRP rig
with less than 1.5 watts. (SPRAT) There
are so many DXpeditions on from almost
every corner of the world, thatitis hardto
catch slim until long after the QSO and
two hours in the pileup. Work them, log
them, and then worry. (A ghost of the past

. WCDXB circa 1975 but more true to-
day.) (QRM) Mike has recovered from the
auto accident and is very active using the
new A71 prefix with the old XD sulfix as
A71AD. (QRZ DX)

QSL Information

Some have asked about the many QSL
managers listed in this column. The main-
stay for QSL manager route is the excel-
lent W6GO/K6HHD list. Yet each month
QRZ DX lists current operations and their
QSL routes. To put icing on the list, sever-
al of our readers take the time to drop
a line with a list of those managers
they used with success. | thank the single
contributors! Even though you may not
get mentioned here, the multitude aiso

thanks you.
A22YVW 1o JAZKLT
AZZIM o Z55CU
CHZAR o VEZ2BCC
CH2ZFOU 1o VE2BCC
CROJA to JATUT
CSBCIC toc CTaFU
C31LM o EAZBDW
CITMF to EATOF
C3INL 10 PARDOW
CIINM o PADGIN
CIINR 1o DLSKX
C3100 1o PARGIN
C31RY 10 OE3GBB
C317 to F6DLD
CITWM 1o PAQGIN
CIIWS 1o PADGIN
DJINK/ST3 1o DF2RG
DJ3TF/HBE 10 DJ3TF
EDSEIP 1o EASBW
BI9C) 1o WAICEC
EL2AG 1o WALVDE
FBBYE 1o FEHFH
FCRGOQ 10 DJEZM
FWBBN (o WI3BN
FBGAE/FC o DFEHZ
GBARWD 1o GAKIU
GUITYY 1o G3TVY
GWAIGD 1o WB3AK)
G500D/9L1 1o DURGN
HBAXX 10 HB9BB
HLSFR o0 WBSRGA
HLSTN to W3IGNM
HLAYL to WBIRGA
HTZJAZ to YN1MAT
I20EN/5N3 to 1I6DZB
JEIILY/JDT 1o JGICKF
JWEMY 1o LAGMY
JWTXB to LATXH
JXGBAA to LATJIO
JXTFT 1o LASNM
JGLCY 1o WDANBX
JELOV 1o K2QHE
JBTBL to W1JP
KATHRK/KHS to ZK1CG
KBTRJ/TI2 to KATCRX
KC4AAC to WEMAB
KCGSW 1o K7ZA
KCBZZ 1o K7 TI

KXBZY to K7TI
KS5VRX/SVS5 1o WaY'Y
K5VT/any to KEVT
K7ZZ/HBA 1o W1JZ
OHZBR/0HA (o OHZBAD

0YSCO 1o EIAH
PAZWLE/3A 10 PAZARM
PAJAKP/3IA 10 PASARM
PJRIOC to WAZIOC
P2SWY 1o 2LV
RKSX 1o UAGXWU
R2PR 10 UPZBERB
STBAL 10 DK20C
STBAS 1o DEK20OC
TE9TU 1o K&C LA
TLBDC 1o FEEWM
TNBVT 1o KSVT
TU4BE 10 WABHLUJ
TI80B 0 GELGE
UATPAM 10 UK3ASAB
VEIBVD/ST2 to VEIFRA
VEKINL 10 VKGNS
VPZKAY 10 WAZIFS
VPZMMR 10 KLT7TIHP
YP2ZVGR 10 GWAF
VPBAIC 1o WALTWS
VPBAJW 1o KW
VYOINZ 1o WINLZ
VO9PD 10 WIHSP
VS6LT 10 KBAN
YUZWHO 1o DFZEQ
WAIKRR/KHE 10 ADS
WODAREE /XH2 10 WICS
YB1AEG 10 HBAAJD
IF2FF 1o WB3IJWJ
ZK1X0 10 HBSBUX
IK2TA to OE2DYL
ZLBAAB 1o VEKINS
IVBDX 10 G3ISVK
IA1Z 1o WAFRU
AZANUT 10 WB2FTK
SB4KU 10 SMEASE
SHIVT 1o K5VT
SNJALE 1o DK20C
SUTBE to DK20C
SZ4CI o PAQADC
TPBBI 1o KSVT
TPBCF 1o JAZKLT
BPECX 1o K2QIE
BPBKX 1o K2OIE
BPEKY 1o K20QIE
BPEMH 10 K20IE
GLIWS 1o G2M|
905L to WNADXL
AQ6VT 10 K5VT
QUSAY 1o K&VT
GYAMM 10 K1 MM

AD1S to Box 32735, Oklahoma City, OK 73123
KL20C to Ulrich Adelung, Klopstocksir. 2, 1000 Berlin 21, W

Germany

KSVT to V. Thompson, 4028 Perlita, Apt. 4, Los Angeles, CA

90039

VKONS 1o J. Smith, Box 103, Norfolk Island via Australia

2809

WAZJOC to W.W_Dickerson, 352 Crampton Dr., Monroe, Ml

48101

QSL Help!

Thanks to those who helped when call-
ed upon last time for the clues to the old
and elusive QSL routes. Still need clues
to YS3JLN, 5A5TH, 5A2TP, and HR1GSO.
Thanks for the notes on VP2VEH, but it
turned out that he is still moving around,
so we need a 1982 address.

Again
Last September’'s column on DX con-
testing didn't bring me any mail. Guess
everyone understood correctly towrite to
Frank Anzalone, WI1WY. The letters |
heard about mean you do read the col-
umn and that's what it is all about. Thanks
for the cards and notes. See you in the
pileups!
73, Rod, W70OM

Say YouSawlitinCQ
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|NOW send RTTY I

Wlth a kevyer
or
CW keyboard!

e

- B antror--

Sy ia
MICrO-RTTY

$299.95

Sugg. price

Kantronics brings you the
newest development in RTTY
send/receive devices with
the MICro-RTTY. tm

MICro-RTTY can instantly
convert CW from any kKeyer
or CW keyboard into stan-
dard AFSK two-tone RTTY or
two-tone CW ID.

MICro-RTTY sends and re-
ceives RTTY at 60, 67, 75 and
100 WPM plus ASCI 110 baud.
Advanced programming of
the internal micro-computer
and panel controls provide
for transmit/receive, CW ID
and automatic or manual car-
riage return/line feed (CR LF)
functions.

MICcro-RTTY will receive
any shift of RTTY and display
the message on ten Dbig,
bright florescent displays. An
active 100 Hz filter at 2295 Hz
and a "'tuning eye' make tun-
ing fast and easy. Power Iis
supplied by a 9 Vdc adapter
that's included.

All these features, and
more, are packed into a small
22" by 5" by 54" enclosure.

See your Authorized Kan-
tronics Dealer for a demon-
stration or write for a FREE
brochure.

K2 Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044

r
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A SRePD—

FREE TO CQG 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 cannol vouch for the merchandise listed therein. Direct all cor-
respondence and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801.

SATELLITE TV . . . HOWARD/COLEMAN TVRO
BOARDS . . . Build your own satellite TV receiver.
For more information write . . . Roberl Coleman,
Rt. 3, Box 58-ACQ, Travelers Rest, SC 29690.

WANTED: Hallicrafter S-1 through 5-7, DD-1, B HPA,
SX-10, 5X-12, and other early Hallicrafter gear, parts,
manuals, and accessories. Any condition. For my col-
lection, please write, even if in doubt on Model No.
Chuck Dachis, WD5EDG, 4500 Russell Dr., Austin,
TX 78745

HALLICRAFTERS Service Manuals. Amateur and
SWL. Write lor prices. Specify Model Numbers desir-
ed. Ardeo Electronics, P.O. Box 95, Dept C, Berwyn,
IL 60402

DENTRON CLIPPERTON L™ amplifier with 10 me-
ters, Mint condition, $475. WIWEF, 408 Thompson
5i., Glastonbury, CT 06033. Phone 203-633-2756.

CASH FOR DECEMBER 1915 to December 1919
QST's for personal collection. Ken Miller, KEIR,
16904 Geo. Washington Drive, Rockville, MD 20853.
Phone (301) 774-7709.

WANTED: 1979 ARRL Handbook. Ham Radio Hand-
book by Hertzberg (1959). Radio Handboaok, 17th Edi-
tion (WESAI). H.L. Schultz, 610 Young Rd., Erie, PA
16509,

FOR SALE: TR-T850 with KPS-12 supply, SP-30
speaker, ni-cad supply, and COM SPEC 55-32 PL In-
stalled. $400 firm. KBOUG, 73 Fir, Park Forest, IL
60466.

SOCIETY OF WIRELESS PIONEERS, INC.
(SOWP) Professional RIT operators invited to join
our non-profit historical/scientific organization,
IFN free or send dollar for sample SPARKS JOUR-
NAL to cover mailing costs. QTH: Box 530, Santa
Rosa, CA 95402.

WANTED: AN-MS connectors, synchros, etc,
Send list. Bill Williams, PO #7057, Norfolk, VA
23509.

OLD TIME RADIOQ transcription discs wanted. Any
size, speed, subject. W7FIZ, Box 724, Redmond, WA
98052

NEED HELP for your Novice or General Ticket? Re-
corded Audio-visual Theory Instruction. No electron-
ic background required. Free information. Amateur
License, P.O. Box 6015, Norfolk, Virginia 23508.

FOR SALE OR SWAP: Video Camera, wireless head-
sels, Seneca 150w 6&2 xmitr, 2 mtr convw pre amp &
pwr, SASE for full list. K1UVR, 2A Brookside Dr,, Clin-
lon, CT 06413,

SOLDER LUGS (assorted types) 20/$1.50 or 50/
$3.00, 600 WVDC .001 gF Mylar capacitors 20/$2.50,
50/$5.00, 100/$5.00, or 250/$20.00. all prices post-
paid. V. Martin, P.O. Box 507, Cibolo, TX 78108.

FOR SALE: 755-3B (#85372), round embiem, two fil
ters. 3128-3 Speaker. RFE digital readout. In excel
lent condition with manuals and instructions. $750.00
plus shipping. A. Dorhoffer, K2EEK, CQ Magazine, 76
N. Broadway, Hicksville, NY 11801.

G.1.S5.M.O.

T VA

THIS BIG G IS THE

SYMBOL OF
METROLINA'S FASTEST
GROWING HAM DEALER

EXPORT ORDERS INVITED (8033667157
800-845-6183

1039 LATHAM DRIVE, ROCK HILL, S.C. 29730
“See You At The Charlotte Hamfest March 20th & 1st."

\

-4 -F ¢ & F X AN
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LINEAR AMPLIFIER PLANBOOK: Fourteen com-
plete transistor amplifiers from 2-400 MHz, 15-1000
watis. 96 pages, $11.95 plus £2.00 shipping. New
one and two stage microwave o antennas, cable 1o
converters, 30 and 40 channel, and cable inverters.
Free flyer. $1.00 for Tull calalogue, refundable,
MC/NVISA. (401) B46-5627. AP Systems, P.O. Box
263CQ, Newport, RI 02840,

WANTED: Gold plated connector pins, scrap.
Paying $1.00 per ounce and up. Ron Guard,
WEBTWT, 10105 Stern, Cupertino, CA 95014, (408)
252-5067.

PRINTED CIRCUIT BOARDS Quick. Also Circuit Art-
work Supplies. Free Samples, information. CIRCUIT
WORKS, 1118 Tth (CQ), Neptune, NJ 07753,

ANTENNA RESTRICTIONS? Don't settle lor 2
meters! Rejoin friends and nets with our highly etfi-
cienl compac! radiator for your particular needs
within the 3.5 10 144 MHz spectrum. Send stamp for
free brochure. W1HGZ, COM-RAD INDUSTRIES,
1635 Wesl River, Grand Island, NY 14072.

MICROWAVE TV: Super performing downconverter
kit special $55.00 + $1.50 shipping. Complete kit
sysiems from $144 .95 10 $194 .95, Free catalog. LAB-
TRONICS, P.O. Box 171HS, Rogers, MN 55374,

INTERESTED IN QRP? Full information for sa.s.e

QRP/ARCI, Box 12072, Capitol Station, Austin. Texas
78711

SALE: Electronic books, like new condition. SASE.
Joseph Schwartz, 43-34 Union St, Flushing, NY
11355 Phone (212) 461-5933

CUSTOM EMBROIDERED EMBLEMS, your de-

sign, low minimum, Emblems, Dept 10, Littleton,
New Hampshire 03561.

WANTED: Used Tantalum Capacitors. Paying
31tloz. WETWT, 10105 Stern Ave., Cupertino, CA
85014.

WANTED: YAESU FV-301 Remote VFO/Manual/Ca-
bles. NBDFO, 6879 McCord, Worthington, OH 43085.

JOURNAL, RADIO COMMUNICATIONS, RSGB, re-
cent issue, wanted. R. Randall, KEARE, 1263 Lake-
hurst Rd., Livermore, CA 94550,

WANTED: Linear Amplifier TEN-TEC, Model 409.
WB1GMH, Pittsfield, Vermont 05762, Tel: B02-746-
8334,

FOR SALE! Heathkit SB-200 with 10 meters, excel-
lent, $325. Heathkit Test Gear, 5280 Series (page 61
Heath Catalog), A.C. Supply, unused, Heath aligned,
$175. Heathkit HD-10 Keyer, $25. Yaesu FT207R
wfaccessories, mint, 3350. Art Bernstein, N2KA, 387

Ave. "'S”, Apt. 6D, Brooklyn, NY 11223, phone (212)
376-1387

SELL: Heath IM-1202 DMM best offer. Heath SBA-
300-3 6M conv. never used, $25.00. Dow 110V Coax
Relay, $20.00 K4HHR.

HT-46 XMTR, SSBICW, 180W., B0-10M, wiPS, HO-170
RCVR, 160-6M. Both A1 wimanuals, $140 EA + UPS.
W40KB, 1115 Bonnielou, Orlando, FL 32809,

RADIO BOY BOOKS for sale, SASE for a list. Richard
Randall, KEARE, 1263 Lakehurst Rd,, Livermore, CA
94550.

WANT xtals for Wiison 14025M: 14613773, 10/T0
29785, 146.52HX. Alsg need Rohn 25 sections, T2X
rotor. AATK, 145 Farmhouse Ln.. Bear, DE 19701.

MOTOROLA 2 Tone Generator, P/IL Tone Generalor,
Reed Tesler, $20 each. SASE for complete list.
KBKZT, 2255 Alexander, Los Osos, CA 93402

FOR SALE: Mint HQ180AX w/ rare noize
“immunizer.”’ Loaded with features. E. Erickson, 343
Catherine 5t,, 50. Amboy, NJ 08879.

MIDLAND 13-8B95 Base/Mobile 10M rig 15W PE.P.
28.505~28.795, $140. 3-element 10M beam B dB,
$40. 1 yr. old. HWB, $140, 8 months old. M. Gustoft,
Route #1, Manito, IL 61546

SayYouSawitinCQ



“Give a gift that will be
remembered through the years—
THE FINAL EXAM. It comes in
Novice, General, Advanced, or
Extra Class editions and will
help a YL/OM/youngster pass
the FCC tests.”

$9.95 per copy. Add $1.50

for shipping and 1st Class
mailing if ordering direct.
Available at dealers nationwide.

The staff and management of Bash Educational Services wish to extend their warmest
Season’s Greetings this holiday period and to thank the thousands of supporters throughout
the world!

Publishers of: The Complete Idiot's Guide to DX, Band-Aids, and DX-Peditor.

BASH EDUCATIONAL SERVICES, INC. o -oem =R &

P.0. Box 2115 ® San Leandro, CA 94577 e (415) 352-5420 &

CIRCLE 14 ON READER SERVICE CARD

AMATEUR AADIO CENTER we )

EVERYTHING FOR THE AMATEUR

2805 N.E.2ND. AVENUE “ESTABLISHED 1960 MIAMI 573-8383
TLX 522035 VICOR MIAMI, FLORIDA 33137 FT.LAUD 524-4484

The Oldest And Largest 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, YAESU, ICOM, MICROLOG,
CUBIC, HAL, SYT, TEMPO, KLM, LUNAR, STANDARD, HY-GAIN,
HUSTLER, LARSEN, DENTRON, JW. MILLER, M.F.J,
VIBROPLEX, BENCHER, ENCOMM, AVANTI And Many Other Fine

Products.
\ “We Service What We Sell” “Hablamos Espanol” j
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Dan’s Got It All!

FT-208R ey

FP-BOA FL-2010

Dan C. Britt, K4URK

Britt’s z-maq Radio Sales & Service

2508 Atlanta St., Smyrna, GA 30080

Belmont Hills Shopping Center

(404) 432-800

CIACLE 91 ON READER SERVICE CARD

AZDEN HT oiscoonr erice

ElCharger (Stand) BBBattery Pack EJRubber Duck
E18 Memories.+ 1-Odd Spiit 2% Watt Hi-3% Watt Low

B71T7Pad [@Programmable Band Scan
Order 24 hours a day (215) 884-68010
FREEUPS- NPS.Inc. WA3IFQ

1138 BOXWOOD RD. JENKINTOWN, PA. 13046

CIRCLE 26 ON READER SERVICE CARD

UNUBLUAL PARTS, GADGETS & IDEA ITEMSE, UNAVAILABLE IN

STONES OF CATALDGS ANYWHERE! Bargsin pricws on wemtyihang'

e |urm- r- Fwitry riicie! Hosh poctcacd for yose oy l
2 ELECTRONICS

Dept, 322 I

Plattsburgh, N Y. 12801,

Y T I P Fe

CIRCLE 20 ON READER SERVICE CARD

BE FIRST TO KNOW precisely when and where 10
work all the choice DX. Bi-weekly LI DX Bulletin has:
Hot DX News-Time and Frequency o! each goodie-
QSL Info-Propagation Forecast-and more . . . Send
business size SASE for free sample or $12 for 1-year
domestic subscription to: Long Island DX Bulletin,
P.O. Box 173, Huntington, NY 11743,

FREE SAMPLE - Award winning ham insider newslet-
ter - Best in the business! Judge for yourseif! Send
SASE wi2 stamps: THE W5Y| REPORT; Box #10101-C;
Daltas, Texas 75207

WANTED: Allied Knight **Span Master' ' regenerative
receiver (any condition), Globe DSB-100; National
NC-66; National XR-50 coil forms; Johnson Naviga-
lor; Davco DR-30; Allied Radio Catalogs 1951
through 1957 and 1962. Al Bernard, P.O. Box 14576,
Oriando, FL 32807, (305) 351-5536.

WANTED: Coils for Hammariund Comet Pro and Na-
tional SW-5 and 3. Will buy receiver and coils. One
Comet Pro DDWL coil for trade. Howard Hill, KEBAZ,
4117 Lymer Dr., San Diego, CA 92116; (714) 281-
8732.

PLAYBOY CLUB: Plan ahead now to attend the ARRL

Hudson Division Convention October 30-31, 1982, at
the Playboy Club, Great Gorge, McAfee, NJ. For info
send SASE to HARC, Box 528, Englewood, NJ 07631.

MERRY CHRISTMAS and HAPPY NEW YEAR fellow
DXers de Skip, WBBOWM.

LIONEL LOCOMOTIVE COLLECTORS: Gage 027 one
each: Engine 1110 and Engine 258 plus cars and con-
trols MINT CONDITION. Best Offer. W3BAG, John
Murray, P.O. Box 183, Brad. His., MD 21714.

QSLs & RUBBER STAMPS - Top Quality! Card Sam-
ples and Stamp Information 50*. Ebbert Graphics
D-2, Box 70, Westerville, Ohio 43081,

HUNTING OLD RADIO TUBES? Schematic dia-
grams, books, parts, etc. Send wants to G.C. Blizzard
K4HTI, 614 Hollywood Ave., Suffolk, VA 23434.

WATER ISLAND DXPEDITIONS story October CQ,
page 66. ‘'SWEET"' KV4 Virgin Island vacations. Club
rates. Limestone Reservations, RD4, Princeton, NJ
08540, (201) 329-63089.

WANTED: Hallicrafters HT-45 Linear Amplifier, must
be in good condition. Contact Larry, KCBLS, Box 713,
Buckhannon, WV 26201.

YAESU FL101 $300.00: Yaesu FT101EE $450.00:
Panasonic RF4800 digital general coverage receiver
$£250.00; all mint. Jim Cammack, KD4TR, 755 Sher-
wood Drive, Lexington, KY 40502, (606) 278-8626,
(606) 253-5824.

QSL CARDS: Special State QSL cards. Different de-
sign for each state, Free catalog. Mail Order Express,
Dept. CQ, Box 703, Lexington, NC 27292,

QSL CARDS by a reliable company with 16 years ex-
perience in satisfying customers. Top quality, reason-
able prices. 12 colors, gloss-coated, designed for
you. FREE CATALOG. Write to: Mall Order Express,
Dept. CQ, Box 703, Lexington, NC 27292,

MARCONI WIRELESS TELEGRAPH CO. OF AMERI-
CA. We have a small quantity of ORIGINAL STOCK
CERTIFICATES, signed by the Vice-President and
Treasurer of the Company, sealed, issued, and can-
celled. MARCONI first proved that messages actual-
ly could be sent by wireless, and sparked the imagina-
tion of those who became the first HAM RADIO OP-
ERATORS. These certificates, dated in the 1910's,
are colorful with an exceptionally nice VIGNETTE of
Miss Liberty sitting between globes of the Eas! and
West hemispheres, with transmission towers on
each side. Each comes framed and matted in a beau-
tiful 11° x 14" “BURNS OF BOSTON"' frame with
glass, ready 10 add to the decor of any room or shack.
ORIGINAL MARCONI CERTIFICATES cost much less
than limited edition art works, represent the begin-
ning of our great hobby, may increase in value (Scrip-
ophly, the collection of old stock and bond certifi-
cates, is in its infancy and becoming more popular),
represents the beginning of a giant corporation (RCA
was formed with the express purpose of buying out
the Marconi Telegraph Co. of America), makes a
unique addition to any home, and makes a great gift.
10 day unconditional money back guarantee. Price
complete and delivered (we pay shipping charges),
$49.95 (Pa. residents must add $3 for sales tax). Send
check (personal checks OK ; place your call on your
check and we will ship immediately without waiting
for the check to clear your bank), Money Order, or
Master Charge/VISA information to: AUTHENTIC
CERTIFICATES, INC., P.O. Box 153, Rock Glen, PA
18246, Phone; 717-384-3800. Checks received after
the MARCONI Certificates are sold out will be return-
ed uncashed.

WE’RE ROLIN

IN CRYSTALS!

2 Meter Crystals — $3.95 each
(10 or More — $3.50 each)

[QUICK DELIVERY)

We Stock Crystals For:

Drake
Midland
Wilson
Tempo

ilcom
Regency
Yaesu
VHF Eng.

Clegg
Kenwood

Standard
Lafayette

Rolin Distributors
P.O.Box 436, Department C
Dunellen, N.J. 08812

201-469-1219

(We Also Accept Orders For Custom Crystals.)
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CINCINNATI ARRL '82: Hamiiton County ARPSC in-
vites all hams to participate in the second annual
Ohio State Convention. Two full days of amateur ac-
tivities: forums, meetings, exhibits, flea market, and
more! This ALL INDOORS activity will take place on
Saturday and Sunday, February 27 and 28. For fur-
ther information contact Cincinnati ARRL ‘82, Com-
mittee for Amateur Radio, P.O. Box 46311, Cincin-
nati, Ohio 45246. Dealer and exhibitor inquiries invit-
ed. Registration $4, Flea Market $3.

DRAKE C-4 Console complete $325.00. U.P.S. deliv-
ered. KB3TN (215) 745-0383.

WRL GLOBE CHIEF 90A + SM 80 Mod. with manu-
als. $45. PPD. U.P.S. Clem Duval, 33727 Brownlea,
Sterling Hgts., Mi 48077 (313) 268-2467,

SELL: Unmodified mint Heath Tower crystal, mic, DC
PS, and manual. $25 ppd. Sever, 7267 Tara Drive N,
Mobile, AL 36619,

WANTED: Book titled "COMMAND SETS"' by Cowan

Publishing Corp (CQ). C.T. Huth, 146 Schonhardt St.,
Titfin, OH 44883.
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SYNTHESIZED
SIGNAL GENERATOR

I
MODEL
SG 100C
MADE IN $329.95
USA plus shipping

e Covers 100 to 179.999 MHz in 1 kHz steps with
thumb-wheel dial » Accuracy 00001% at all tre-
quencies = internal frequency modulaton from 0 to
pver 100 kHz at a 1 kHz rate » Spurs and noise al
least 60dB below carrier = RF output adjustable from
9-500mV across 50 ohms » Operates on 12vdc @
Yz amp. In stock for immediate shipping. $329 95
plus shipping. Overnight delivery available at extra
cost. = Range Extender (phase-locked mixer/divid-
er) for above unit. Extends the range from .1 to 580
MHz. Same size as SG-100, Mounts piggyback
Price: $299.95

VANGUARD LABS

196-23 Jamaica Ave., Depl. C, Hollis, NY 11423
Phone: (212) 468-2T720
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ENJOY CW

MORE THAN EVER!

* Build accuracy in sending.

* Run contests impartially.

* Even learn sending alone!

* Relax while copying code.

* [mprove your CW speed.

* Measure dash/dot “weight."

¢ Determine speed in WPM.

e Interface YOUR receiver to a
DISPLAY or COMPUTER TERMINAL
using “TAIMD™!!

TELECRAFT LABS

Box 1185, East Dennis, MA 02641

CIRCLE 99 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
* Unlimited equipment life

TUBESTERS cost less than two tubes,
and are guaranteed for so long as you own

your S-line
SI'W'TEC Write or phone for
Box 535 specs and prices. |

Talmage, CA 95481 (707) 462-6882
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No Interest
Layaway Plan

ICOM, Kenwood
Cushcraft, Lunar
Henry Radio, TenTec
MFJ Products, Hustler

Saturn Systems Ltd. Inc.
P.O. Box 19680
Oklahoma City, OK 73144
405-631-2807
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STEP UP TO TELREX

“MONARCH" 10, 15, 20 Meter “'Tri-Band”

By the only test that means anything ...
on the air comparison ... this array con-
tinues to outperform all competition ...
and has for three decades. Here's why
-« IEBIrex uses a unique trap design
empioying 20 HIiQ 7500 V ceramic con-
densers per antenna. Telrex uses 3 opti-
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true F/B
Tri-Band performance.

MIVD/2 frequencies $75.95 Post Paid (U.S.)

Special N-type coaxial connectors,
solid rod
the boom), tinned connecting lugs,
and s/s electrical hardware provide
you with peace of mind for many

Professionally Engineered Antenna Systems

A

Model TB5EM/4KWP k

ONLY TELREX GIVES YOU ALL
. THESE FEATURES ...

- Wind survival is 100 mph.
- § KWP power rating rain or shine.
= . Patented boxed coaxial “*Balun®.

* Heavy-duty steel gusset mounting
piate and straps.

= 2" 0.D. reinforced aluminum boam.

- Large diameter, reinforced, taper
swaged dural elements for minimum
weight and exceptional strength!

- Stainless steel electrical hardware,

« Phone and CW capability all bands!

—

A Telrex “Balun” fed “Inverted-Vee" kit is the ideal hi-performance inexpensive and
practical to install low-frequency mono or multiple band, 52 ohm antenna system.

Better than optimum full sized Dipole per-
formance m an antenna which can be set up
within the hour, needing a minimal support
structure, (existing tower, house tree etc.)
The *“Inverted-Vee' produces a low-angle
““Balanced" Omni-Directional pattern, which
Increases the signal to noise, and signal to
interferance ratios. Complete simplified
instructions are provided.

NO TUNERS NEEDED!

2MVS814 kit

If top 2 Meter performance is your reguire-
ment, the 2ZMVSE]1 4 kit consisting of 2 ea.
phased 2 Meter “*Balun™ fed precision tuned
8 element Arrays outperform evéen gquad
stacked antennas of other makes.

elements (driven thru

% For technical data and prices on the complete Telrex line phone
<% anytime night, day or holiday and leave your call sign - we will
%1 ~ respond with our lales! catalog.

Communication Antennas Since 1921

—Telr

ex LABORATORIES

Phone 201-775-7252
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hey

look here

call toll free:nights

(800) 231-3057

6-10 PM CDST, M.W.F.
days: 713-658-0268

ICOM IC 720A/AC $1298
[l 4G Sy cpt e 729
[ % EELRRMRET | B 249
NS 22Uy . o) 269
IE2BA . iiaicias 309
Santec HT 1200 .......... 299
ST7440FM ...... 299
ETO Alpha78 ........ 2595
7 - 7 1 MEEep 1495
TOPA L. 0 1795
Telrex TB BENT . e nds 425
I Drake TRI/DR? iuvaa 1349
BIADRT Lo 1299
AEA Morse CK1 115.00
YERBE FIADL e a 699
FRGIZO0 ..o v 449

FT101ZD
Mark 3 Limited .... 749

Order KWM 380 Now
OLD PRICE
Rockwell Accessories in Stock
Janel 8SA5 41.95
Bash Books 9.95
Amphenol Silver Plate PL-259 1.00

lllllllllllllll

Antique/Rare Tubes ......... Call
D I2 B, J Ayl i e 38
Times 24 hour Wallclock 24 .95
RODOLEBODA ... cviivvaiiie 749
GEEHERESREEER - ot o3 b et 8 1195
Bird 43 SLUGS
Portable VJ Amplifier
2 watts in 33 watts out .... 89.95
Belden 9405 Heavy Duty
Rotor Cable 2#16, 6818 .. 45C/ft
Belden 8214 RG-8 Foam . 36C/ft
Belden 9258 RG-8X
MIDEECORK .. vt s 19¢/ft
Alliance HD73 Rotor ..... 109.95

Call for TS830S, TS130S,
TS-530S plus accessories

MASTERCARD VISA
All prices fob Houston except where indicated. Prices
subject to change without notice, all items guaranteed.
Some items subject prior sale. Texas residents add 6%
tax. Please add sufficient postage, balance collect.

MADESON

Electronics Supply

1508 McKinney
Houston, Texas 77010
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T FNEMAL ELECTRONICS
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RG58C/U non-contaminating 95% shield. . . .. 12¢/11.
100 ft. RG8U with PL-259oneachend. ........ $19.95
a\s BELDEN Coax in 100 ft. rolls
{OoPp PEERIRRRONL o L S s = ettt $11.95
~ e RS R $24.95
. Grounding strap, heavy duty tubular braid
316 in. tinned copper. .. .. ... .oouiaiiaeis 10%/1t.
< {0 TR {7y [ ela Yo o T G 50¢/11.
3/16in. silverplated......... st FOMTRE:
POLYETHYLENE DIELECTRIC
4 . CONNECTORS MADE IN USA
RG213 noncontaminating 95% shield mil spec. . 36*fi.
DR O ORWIR .. st et o 5 R 10¢ft. PL-258 push-on adaptershell. ... .......... .10/$3.89
RG11U95% shield 750hmM. ... ......co0vvenn.. 25+t PL-259 & SO-238. ... ... il 10/$5.89
RGBU 95% shield.. . ............ P ...314ft. DoubleMaleConnector..................... $1.79
RGBA/U double shield 7Sohm. .. ...... e 25%/ft. PL-258 Double Female Connector.............. . 98"
RG55AU (RG223) double silver shield 50 ohm. . . .85%1t. 1ft. patch cord w/RCA type plugs eachend. . . .3/$1.00
AG58U milspec95%shield. ................. 11%ft. BeducerUG-17Sor176...... .. ..cvvuvnns -10/$1.99
LOW LOSSE FOAM DIELECTRIC UG-205 (PL-258 10 BNC). .. .- arsarmeresvu gﬂﬂﬂ
Elbow(M359)Silver Plated. . ... ...... a4 oo s 1.79
RGBX (mini8Y9%5% shield. . .................. 17441,
RGSU {m% e R R RN P R S e javp. FORATVYRE). ... ..cocvoiiniiniiaiiy 10/$1.99
RAGS58U 80% shield. . ....................... o7vft.  “onnectors—shipping 10% add’l. $1.50 minimum
RGHOL 5% ahiald. .. ..o oiisaie s innesasa 10¢/11. FREE CATALOG
RG59/U 100% foil shield TVtype............. 0T, COD add $1.50—FLA. Res. add 4% Sales Tax
Rotorcable2-1Bga6-22ga. . ... ............... 19¢/ft.

Cable—shipping $3.00 1st 100 ft., $2.00 each add'l 100 ft.

5685 SW 80th. Street Miami, Fl. 33143 Call (305) 661-5534
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QSL ECONOMY: 1000 for $12. S.A.S.E. for samples.
WA4TG, Drawer F, Gray, GA 31032.

RICHMOND FROSTFEST: January 10, 1982, Virginia
State Fairgrounds, Richmond, Virginia. Approx. one
acre indoor heated space. Overnight trailer parking.
For information call Joe Stern (804) 737-0333.

CONTESTERS! Computerize your Duping with your
TRS-80. Almost instant search. Printout satisfies
checksheet requirement. In-memory system for cas-
sette models and advanced disk /O system for disk
models. $12.95 cass., $19.95 disk. NO4J, Box 37345,
Jacksonville, FL 32236.

TRADE COLLINS 75A4 mint receiver for complete
set of machinist tools from retired machinist, tool-
maker. Sell 3000 new receiving tubes hard to find at
only $1.00 each. W5QJT, 6020 Isabella, El Paso, TX
79912,

QST, HR, and 73 for sale. SASE for list. Richard W.
Randall, KEARE, 1263 Lakehurst Rd., Livermore, CA
94550,

WANTED: Manua! and Probe for Boonton 91-D RF
Voltmeter. KEKZT, 2255 Alexander, Los Osos, CA
93402,

YAESU filters XF-92A, XF-32A, and XF-30C. Each is
new. $28 each postpaid within UPS delivery. G.A.
Dodds, P.O. Box 25, Brunswick, OH 44212.

SWAN 350 transceiver, 400W PEP $275. 117XC P.S.
with DC Module $100. Both $350. | ship. NAEDX, Box
9684, Birmingham, AL 35215.

WANTED Work in the Electronic Field in the Knoxville
TN area. My experience in 20 years working on trans-
mitter and receivers from DC to 40 GHz. | have an
Amateur Extra Class license and a Radio Telephone
First Class License with Radar Endorsement. Her-
man F. Schnur, 115 Intercept Ave., North Charlesion,
oC 29405.

FOR SALE: DX-300, $250. Bearcat 300, $350 (new).
Heath VF-2031 witone pad, $125. FT-227RA, $225.
NOWB, 7429 Frederick St., Omaha, NE68124. Phone
402-397-2461.

WANT: Mint Kenwood VFO-120; any National equip-
ment, working or not. SELL: 4KW 120-240V Electric-
Start Gas Commercial-Duty Generator. T.N. Colbert,
9404 N. Church #316, Parma, OH 44130.

SELL OR TRADE: Heathkit HW-100 with PIS, Viking
Ranger, SX-43 Hallicrafters Receiver, AN/GRC-5 Re-
ceiver. K7BEH 206-679-3706.

FOR SALE:; Siltronix 1011C in original box with origi-
nal manual, This set is in very good condition. Ken
Wolfe, Box 134, Buffalo, IN 47925,

COLLINS R-388/51J3 general coverage receiver,
very good, $245, FOB. WAVZR, 4627 North Bartlett,
Milwaukee, WI 53211.

FOR SALE: National NC-2-40D Receiver. For details
contact W7BB Tel. (916) 778-3684 or write G. Cobb,
P.O. Box 201, Lewiston, CA 96052.

SELL: lcom IC-720 Transceiver, IC-HM7 Preamp Mi-
crophone, Power Cord, Manual, Schematics, Less
than 1 Year Old, $895.00. Box 513, Saipan, CM
96950-0513.

FOR SALE: TRAC message memory keyer, $60.
Heathkit electronic keyer, $45. SST T-1 anienna
tuner, $15. NOBGI, 3883 Council 5t. NE, Cedar
Rapids, |A 52402,

FOR SALE: Yaesu FT202R, 2M handheld with desk
charger, Nl-cads, in original carton, $165.00, mint.
WAZ2SLK, RR1 Box 164A, Farmingdale, NJ 07727.

ICOM 251 A all mode 2mir transceiver with desk mic,
Mint, $500.00. K9BIL, 6379 Stockwell Dr., Marshall,
Wl 53558.

FREE PLANS: Satellite Receiver, RF Generators, Fre-
quency Converter, Lasers and Power Supplies. Plans
include part-list and suppliers. For details send $1.00
postage and handling to Step Industries, P.O. Box
52605, Houston, TX 77010,

AMPLIFIER: Parts-Info-Sources. Find it in The AMP-
LETTER, an upcoming newsletter devoted to Ham
amplifiers. Write for details! Andy Thornburg,
KBOWL, RR2 Box 39A, Thompsonville, IL 62880.

"HOW TO BREAK INTO THE COMPUTER FIELD"
Valuable new handbook for computer career seeker,
$8.95. Moneyback guarantee. Carron Publishers,
205-CA Ridgewood Road, Easton, PA 18042.

OSCAR "'J'" frequency comparator. Resolves inver-
sion and approximates doppler. Templates and in-
structions $1 and large s.a.s.e. Dave Guimont,
WB6ELLO, 5030 July St., San Diego, CA 92110,
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IT'S INCREDIBLE. Now you can master Code for
your first ham license or upgrade your ticket to 13 or
20 WPM in days! Does that sound too good to be
true? CODE QUICK is a revolutionary breakthrough
discovery which amazingly simplifies the learning of
Morse Code. Even if you have not succeeded with old
fashioned methods, follow each simple step. You
must succeed or return the kit for total immediate re-
fund. How can you lose? Here is one example of how
the system works: The letter D is learned as “‘DOG
DID IT"" not dah dit git. Stop torturing yourseli! Wrile
for details or send $39.95 to WHEELER APPLIED RE-
SEARCH LAB, Box 3261, Industry, CA 91744, Tested
system contains five power packed cassettes, visua!
breakthrough cards, and onginal manual

A5 MAGAZINE . . . covering all modes of Specialized
Communications including FSTV, NBTV, MSTV,
SSTV, RTTY, FAX, MICROWAVE, EME and more. Our
15th year of publication! 6 issues only $7.50 US,
$10.00 DX. A5 MAGAZINE, P.O. Box H, Lowden, |IA
52255 (WBaQCD).

BUSINESS WANTED: Entrepreneur/hams interested
in buying an active electronics manufacturing busi-
ness, preferably ham-related. Reply to J. Smallwood,
Box 242, Blacksburg, VA 24060, phone, 703-951-
9030.

THE PEANUT WHISTLE: International newsletter of
news, reviews, information and opinion. Also, outlan-
dish bargains on publications, software, equipment
and accessories. QSL 1o David Hancock, KAZETN,
for year's subscription,

FOR SALE: KENWOOD 520 SE and DIGITAL DIS-
PLAY DG-5 good condition, $550. K4VN, Wendell
Cushing, 6184 San Juan St., Forest Park, GA 30050.

WANTED: 1954 copy of “"How to Become a Radio
Amateur.”” Will pay. J.G. Swaney, 1570 King Arthur,
Streetsboro, OH 44240,

2 TELEX VIKING 235 TAPE TRANSPORTS 3 Motor 3
Head like new In rack, $750. Bill, KASR, Box 700,
Kyle. TX 78640.

SELL: Collins KWM-2 and PM-2 power supply in good
condition, $385.00—I ship, W.C, WASQVD, 512-657-
0478 after 6 pm CST, Box 33081, San Antonio, TX
78233.

SELL: Various QST and RADIO mags, 1935 10 1948
Some years compiete. Make offer. Cam Burrows,
VE3BX.

WANTED: Pw. Transf. for 77 Mdl. Superior Instru-
ment Co. VTVM. Reply D.T., P.O. Box 9064, Newark,
NJO7104.

WANTED: Any Teleprinters made by the MITE Co.
D.T. “RTTY", Box 9064, Newark, NJ 07104.

SWAP: Photographic History Civil War 10 volumes by
Miller, 1911, N.Y. for ham gear. WA2PCL, 101-23 Lef-
ferts, Jamaica, NY 11419,

WANTED: Any National Equipment, working or nol.
SELL: Heavy duty 4KW Gas Generator. 1800 RPM,
120-240V, 300 Ibs., built to last. T.N. Coiber,
WABMLYV, 9404 N. Church #316, Parma Heights, OH
44130.

S g R . R s . e - e i G S A

LC
8/C Telemate Control Cable-3 Pairs of 22 AWG Plus

One Pair In A Foil Shield. 500 ft. Spools 30*/f.
Y * 50 Ohm Aluminum Jacketed Hardline 65*/1t.
Rotor Cable-8/C Hamling (2-1BGA.-6-22GA.) 16* /M.

COAXIAL CABLE SALE

T e

Micro 8/U (95% Shield-Foam) 15*/F.
RG-8/U (95% Shigld-Foam) 28*/F1.
RG-8/AU (95% Shield-Poly) 37*/FL.
RG-11/AU  (96% Shieid-Poly) 32¢/Ft.
RG-58/U (B0% Shield-Foam) 7*/Fl.
RG-58/AU  (B0% Shield-Poly) 8*/F1.
RG-58/CU  (96% Shield-Poly) 16*/FL
RG-59/U (75% Shield-Foam) 7*/FL.
R RG-62/AU0  (B0% Shield-Poly) 9*/F1.
K RG-174/U  (96% Shieid-Poly) 9 /FL.
8  RG-213/U  (96% Shield-Poly) 344/FL.
% RG-214/U  (2-96% Shield-Poly)  $2.00/Ft.

Foam-Low Loss Foam Dielectric Call Or Write For §
Poly-Polysthelyne Dislectric  Our Free Catalog
Call Collect to Ship C.O.D-UPSor Mail Check or M.O.

55 RAILROAD AVE., GARNERVILLE, NY 10923
......... (914) 947-158
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QRPers: Get details of the G-QRP-Club and free sam-
ple magazine from Rev. G.C. Dobbs, G3RJV, 17 As-
pen Drive, Cheimsley Wood, Birmingham, B37, U K.

SELL: Electronic books, like new, SASE Joseph
Schwartz, 43-34 Union Street, Flushing, NY 11355.

FOR SALE: Macrotronics Ham Interface for TRS-80
microcomputer, level |I-16K comprising MB0, MB0O
and FSD-1 in cabinet, factory assembled and tested.
$£350.00. Wm. Shevichuk, 1 Lois Ave., Clifton, NJ
07014. Phone: 201-471-3798.

FOR SALE: Collins Aircraft Transmitter parts. Includ-
ing generators and filters. All on plug-in cards, Mike
Mikolajczyk, 13719 Woif, Cleveland, OH 44125,
phone (216) 662-8681.

DX STATION IN NEED OF SOME DONATED PRINT-
ED QSLs. Any help? Mitchell, WP2ABZ, Box 1536,
Hilo, Hawaii 96720.

PLEASE. | need manuals for Pierson KE-93 rcvr and
Eimac AF67 xmitr. Will copy, return, pay mailing
costs. WA2PCL, 101-23 Lefferts, Jamaica, NY 11419

HEWLETT-PACKARD Model 400D AC VTVM, with
copy of manual, excellent, $40., inciuding shipping. J
Hoffer, W1DL, 24 Cherry Road, Framingham, MA
01701. Phone (617) 872-5084.

NOVICE ALL-AMERICAN Certificate; Work a Novice
in all 10 call areas. Send list and $1. KBASI, 25 Rud-
nick Ave., Novato, CA 94947,

FREE! FUNDAMENTALS: Light Propagation, Unified
Fields, C+ Masses. Send S AS.E. to Thomas, 408
Vermont, Daytona, FL 32018.

FOR SALE: ICOM 211 all mode 2 meter XCVR with 11
element beam. Mint Condition, $395. Kenn Atkinson,
N7BUG, 3458 Island Circle, West Valley City, UT
84120.

UNIVERSAL COMMUNICATIONS

A Division of Innovative Labs Inc.
P.O. Box 339, Arlington, TX 76004-0339

Variable Power Supply. .. .. e 924,95
Complete kit includes all components for working

unit including deluxe box and overlays.

Disk Yagi Antenna . . . .. ..-$25.00
Complete kit with PVC and mounting brackets.

Stronger than loop yagi, equal in gain.

BRI . ot i e ... . $49.95

Overall 25 db gain. Partial assembly required. Ship-
ped UPS ground only.

Model DL 2000 Satellite Receiver $749.95
Fully assembled receiver - this is not a Kit.

Superverter! ..................$99.95

The ultimate in converter technology! Dual stage
selective preamp, mixer, i.f. amp and no-drift
crystal controlled oscillator. We recommend this

kit for the more experienced kit builders.

12 Volt Stationary Power Supply for
Superverter I................ $24.95

SelectivePreAmp ..............$44.50
This new unit is not like other wide band preamps.
Experienced kit builders can easily add this unit to
our existing boards or to other manufactured
boards to improve overall board performance.

2300 MHz Down Converter .......$35.00
PC board, all components and instructions for
working unit.

TERMS: COD, Money Order, Bank Cards
HOURS: 8:30-4:30 CDST

For Information Call 817-265-0391
For Orders Only 1-800-433-5172

LNA’s (Low Noise Amplifiers). .. ... .$650.00
Other Accessories Available.

Coming Next Month - Our own 2300 MHz
transmitter. Also 1691 Weather Satellite
Down Converter (Crystal Controlled with Pre-
Amp).

P.O.Box 339 Arlington, TX 76010
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AGL Electronics. .. ......... o b 97
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EE:?L'EE ...... s B R 71
B OIS o e e vieie i e e B 8,9
M0de| PB 51 4-95 AIUME TOWBTE 0., o oo v sineessanmvssmvers 72
Amateur Radio Center,Inc.............. .IM
Antenna Specialists Co.................. 41
Barker & Willlamson. ... .....covvevnnees 89
Bany BleotronIcs: . - il s e e s 45
=T S TR (5] ) A e s e E M A I 111
Beneher, INGii. o e T R e 22, 85,100
Britta2-WayRadlo......c.ioviailon 112
Butternut Electronics. . ... ..o civiivisees 99
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CaddallCaoll COrp. . .oovi v vunssassse o 94
CeCo Communications,Inc.. .. ........... a5
Chaney Electronics. .........ovnvvnvnnan 93
e v 2T R s SR N 75
Command Productions. ................. 91
Communications Electronics. ......... 27, 49
Cubic Communications................. 57
I i s e i e A A e R 94
BB COMBRITY v oo s et naiie ey 56
DigiMax Instruments Corp.. . ... .ccccvvunn. 51
Digitrex Electronics Co.................. 39
5 Lt L S 66, 107
350 watts PEP. 1.7 to 30 MHz. Low cost. High performance. Just BRI IO e s it s e 15
right for transceivers. Specify desired ratio from table below: Electronic Hobby Innovations............ 80
Englnaaring Consulting................. 94
FAIt BRI SAI08:, . i s gt e a 91
Matches Elea_l'ller ey 1 R e e S R R b R T 93
. ORERRNID o i e e e E A e 50
Model Ratlo 50 ohms to GRS, B 110
PB-1 1:1 50 ohms g & ﬁuAmgteur SOOIV s o v e i i 73
o e S e LR e 61
PB-1.5 1.6:1 75 ohms ErguﬁcEnterprises ...................... 95
; , ommunications. ............00un. 95
PB-2 2:1 100 ohms Hal Communications. ... " . 6, 17,63
PB-3 31 1 B o e A et e 83
D0t he Ham Radio-Outlet. .........c. i nrnon 2
PB-4 4:1 200 ohms b hoa e Mt | (v o el e ERsal .58, 59
. HEREIEING i s T SRR 77
PB-5 5:1 250 ohms Hy-Gain Electronics. .............. 33, 35, 37
i ; ICOM America, Inc.. .. .............. Cov. IV
PB-6 6:1 900 ohms Johnston, Bill, NSKR. ... o 35
PB-7.5 7.51 375 ohms %H{ R e e e A L 54
RTINS L i o hra oo s o Tr s s 5 e S B S i 109
PB-9 9:1 450 ohms L T e 50
: ; e L e D i .Cov. 1,1
PB-12 12:1 600 ohms MFEJENterprises. . ..o oocvnvenrennnvrnes 81
PB-16 16:1 800 ohms oL RN TS 1105 A R 72
|y E e ey | L B ) o T Rt AR I S 75
— - Hladisun Elalg:i’ﬁanics ............... 100, 114
crowave B o T e 47
Model 1K T L A e R A e e 23
e e e G e i 112
$32.50 NOMBLEEISEIONICE - v was 52
Palomar Engineers.................... 116
T T Tl e 7
PhiladelphiaResins. .................... 32
Plerce, G.L., KBCAQ. . ......ccvvvmannaene 94
G Eag:n %na}gur Callbook,Inc............. 105
1 Kw CW. 3Kw PEP input. 1- . BOI0 WYOPIE, o e i e ata as g ss s e s 48
L ' SRl ARR RN L Ray's Amateur Radio. .. ... ... .. ... ... 94
} i HockwelCaling . . . Lol 7
Mndal 2K Beam Balun Egg;ﬂl?]ltst ............................ .1;%
_ i R T D e Bt .48
: $5250 g, Saturn Systems Ltd.,Inc................ .113
- o Scanner Assoc.of America............... 56
& Lk A e S e A U e S S SR 113
- T e T P L 52
Telecraft Labs & Co..........cvvvvivnnn. 113
B ) R A e e F it
Telrex Laboratories. . ... ..o vnennn. . 113
| E T e e A b i e S R e A L e 5
Translataranic, Ine.. .5, L Lo T s et 67
R I S i e fe A L e A ey 93
\ ¥ripll.=att g R e B T o 12

e i UNEd - ANMBNNE GO oo viivv s v e
2 Kw CW, 6 Kw PEP input. 1:1 or 4:1 | 2 Kw CW, 6 Kw PEP input. 1:1 or 4:1 UBIE i o By atens e a3
e —— Hn?rca-ﬁ:gm .......................... 85
= e Send for FREE Catalog Vanguard Labs. -« ..o OIS
b Ly . | VoCom Products Corp.......coveeeunonn. 20
To order, add $3 shipping/handling. California residents add sales tax. Western Electronics.................... 69
World Wide Amateur Radio Center......... 53
: Yaesu Electronics. . ..............., Cov. I

-
We’d like to see your company listed here
dioMar Endineers |[Exroacagmy.
Herb Pressman, at 516-681-2922 to work
== . out an advertising program tailored to
1924-F West Mission Rd., Escondido, CA 92025 = (619) 747-3343 suit your needs.

Please send all reader inquiries directly.
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THE EVOLUTION OF A CHAMPION!
FT-101ZD Mk I

HF SSB TRANSCEIVER
YAESU FT-I10IZD

FEOC EYT 20N ASC S *O wE

The FT-101Z2D MK lll is the latest chapter in the success story of the FT-101 line.

Armed with new audio fitenng for even belrrhr selectivity, the FT-101ZD now

includes provision for an optional FM or AM unit. Cq features anad Uil see
".':_i.-.-il..-:"'r IF Handwidth Powe '-. L
Using two 8-pole filters in the IF, Yaesu's pioneering variable band- Ev& FT 1U1ZD comes eqmp ed w:th a multi-tap power transformer,
width system Ipmuidﬁs continuous control over the width of the IF which can be easily modified from the stock 117 VAC to 100/110/200/
passband — from 2.4 kHz down to 300 Hz — without the short- 220/234 VAC in minutes. A DC-DC converter is available as an option
cumrnqs of single-filter |F shift schemes. No need to buy separate for mobile or haﬂew operation.
flllers or 1 E kHz, 1.5 kHz Bt[; e

oved H r ﬂeslgned iundamentally as a high-performance SSB and CW trans-

New on the F1- HIHZD MK III s a hlgh performance audio peak/notch ceiver, the FT-101ZD ‘includes built-in VOX, CW sidetone, semi-
filter. Use the peak filter for single-signal GCW reception, or choose the break-in T/R control on CW, slow-fast-off AGC selection, level
notch filter for nulling out ﬂﬂﬂﬂ?*ﬂ%ﬂﬂmﬂfﬂ or interfering CW signals. controls for the noise blanker and speech processor, and offset tuning
In the CW mode, you can choose between the 2.4 kHz SSB filter and for both transmit and receive. The Mk |1 optional FM unit may be used
an ﬂptmnal CW filter (600 or 350 Hz) from the mode switch. for 10 meter FM operation, or choose the optional AM unit for WWV

reception or VHF AM work through a transverter (AM and FM units
may not both be installed in a single transceiver).

Diode Ring Front End

The Fr 1ﬂ1ZD now spnns a high-level diode ring mixer in the front

end. This type of mixer, well known for its strong signal performance, Full Line of Accessories _

IS your assurance of maximum protection from intermod problems on See your Yaesu dealer for a demonstration of the top performance

tm:lay s crowded bands. accessories for the FT-101ZD, such as the FV-101Z External VFO,
VARC Bands Factory instalie SP-901P Speaker/Patch, YR-901 CW/RTTY Reader, FC-902 Antenna

The F1- 11]12{] Mk III cnmes Eqmppecl with factory installation of the 1;23:" -”? n[i:!_&l;%TET’: 3? 1& ﬂiﬁggj};&a "iﬂi”f;?hraﬂf?mgnur&;g

new 10, 18, and 24 MHz bands recently assigned to the Amateur entry an scanning in 18 Hz steps! ;

Service at WARC. In the meantime, use the 10 MHz band for monitor-

Ing I‘Jlf WWv! Nationwide Service Network

RF Soeech Process: Dunng the warranty pennd the Authur:jzesj Yaesu Degler from whom

Not an addntmnat cnst 0 tmn the FT-101ZD RF s h processor you purchased your equipment provides prompt attention to your

provides a significant mgrease in average SSB pﬁ ﬂfrtﬁui for warranty needs. For long- terﬁ'lrsﬁmmng aﬂ;r the warrra{try period,

added DHﬂCh in IhDSE heaw Dx p“E ups. Th‘ﬂ DIJ!JH'IIJITI pProcessor ?EEEU IS []FEI'Ud to maintain two fu y-equippe ISEW'[:E centers, one in

level is easily set via a front panel control. Cincinnati for our Eastern customers and one in the Los Angeles area

for those on the West Coast.
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Note: A limited quantity of the earlier FT-101ZD (with AM as standard feature) is still available. See your Yaesu dealer. FT-101ZD Mk lli
designates transceivers bearing serial #240001 and up, with APF/Notch filter built in and AM/FM units optional.
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YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 ® (213) 633-4007
YAESU Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 @ (513) 874-3100
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IC-2KL Solidstate Linear | IC-720A 9 Band Xcowr w/General Coverage Rowr _ IC-720A Phone Patch
IC-720A. ICOM'’s Top of the Line HF System.
IC-720A. ICOM's full featured HF Xcvr...with ® Automatically bandswitches IC-2KL/AHI.
top of the line features: ® 2 VFO's built-in standard.

-obde:fo(ﬂmWARChm:h IG-.‘-'KL. Broadband solidstate linear auto-

by the IC-720A, IC-730
tl%—?ﬂl 1000 wau PEP

My with IC-?DI

IC-730. ICOM’s 'le/Aﬁ'ordable System.

IC-730. ICOM'’s Affordable Portable HF Xcvr, & Memories...one frequency per band.

Ideal for mobile/portable use with features found ¢ Compact size...only 3.7 m(H) x 9.5 in(W) x
in m:é other “,III.“ iﬁ:uch a compact size: ¢ 10.8 in(D).
® 8 bands Tx/Rx 80 - 10 meters broadbanded. , :
e IF shift standard/passband tuning optional. IC-AHI. 5 band automatic bandswitching
e 200 wart PEP input...all solidstate. mobile antenna for use with IC-720A, I1C-701, or
e 2 VFO's built-in standard. [C-730 (w/optonal LDA unit).

IC-SP3 - External Speaker IC-730 - 8 Band Mobile/Base Xovr IC-AH1 - Automatic Bandswitching HF Mobille An
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