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Rack Attack from Deniron

Components are the latest |
with heavy-duty handles for

n communication systems adapting to your stations' needs. The DTR-3KA and DTR-1200L are equipped
easy rack mounting and rack brackets that can be easily removed. The DTR-1200L linear amplifier pro-

vides 1200 watts SSB and 1000 watts CW input continuous duty. It features large 3': " shadow box, back lit meters for easy reading,

and tuned input for compa
features a bullt in 2KW dry

tibility with solid state or tube transceivers. The DTR-3KA antenna tuner handles a full 3KW PEP, It
dummy load with thermostatically controlled forced air cooling, a remote sensor box to insure meter

accuracy and 50 OHM impedance. Component racks available at your DenTron Dealer.

DTR-1200L Linear Amplifier

F ra-quem:g Ranges:

FCC Type Accepted

0 Meter Band 3.45- 46 MHz Size: S "HXx 17" Wx 13" D (19" W with
40 Meter Band 6.00 - 9.0 MHz rack brackets)
20 Meter Band 10.00 - 16.00 MHz Weight: 46 pounds
15 Meter Band 20.95 - 23.50 MHz
10 Meter Band Export Model
Modes: USB, LSB, CW, RTTY, SS5TV DTR-3KA Antenna Tuner
Power Input; 1200W - SSB, 1000W - CW
Power Requirements:  234/117 VAC 50/60 Hz Frequency Coverage: 1.8 - 30 MHz continuous
RF Drive Power: 150 Watlts maximum and 65 walts Built in 2 KW PEP Dummy Load - Forced Air Cooled
minimum for 1 KW DC input. Input Impedance: 50 ohms (Resistive) to transmitter
DC Piate voltage: idle + 2300V approximate Antenna Inputs
Duty Cycle: 100% SSB, CW, RTTY, SSTV Coax 1, 2 & 3 - unbalanced—may range from a few
Input VSWR: 1.5 to 1 average Long wire - low to high impedance
ﬂutput ImpE-l:lEnl:E: 50 DhmE I"!I:lrﬂ'ltnai Ealancﬂﬂ “ne - 75-660 ohms
Antenna load VSWR: 2 1o 1 maximum Power Capab““y+ 3000 watts P.E.P.
ALC: negative going, adjustable from front Wattmeter: 200 watts forward
panel watts forward
Spurious Emissions: IMD - greater than 30 db down %gg”waﬁ:reﬂgmd
| Harmonics - greater than 40 db down Accuracy: = 5%
Swiltchable 12VDC accessory output voltage Remote sensor box
Multimeter: 3% * backlit meters
Plate Voltage 0 - 3000VDC Dummy Load: with manual or automatic forced air
Plate Current 0 - 500ma cooling.
Relative Output Adjustable Integral 3KW Balun
Front Panel Plate Voltage Switching CIRCLE B ON READER SERVICE CARD
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Denlon_

‘Radio Co.. Inc

. 1605 Commerce Drive
Stow, Ohio 44224
(216) 688-4973
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Now with booms of strong 6063-T832 ull\oy tubing !

KILM’s 3 N\
5 & 6 Element |
_"'Big Stickers"’

!
. ! A\
,_3'"~:‘j-‘?’::_1, --F.. - I \\
) __3‘3_"'”:}_'__, : \
9.7-11 dBd | 3
. L "
The Contesters choice for DX on 20, 15 or 10 meters. EE KLM §
KLM's world famous "Big Stickers” offer unbeatable
gain, F/B, bandwidth and pattern. 7.2 dBd g 7-0'7-3'4
" DX punch on 40 meters. Constant gain and low VSWR
ST RSN across the band-phone and CW. Linear loaded to reduce
S | LN size and weight.

KLM'’s ~ P KLM’s
‘“4-Bangers”’ % gy KT-34

l' :
for 20, 15, or 10 Meters 7 dBd
4 Element monobander power at a reasonable price. Full The Tribander: true broadband coverage, phone and
performance across each band, no tuning or matching. CW, on 20, 15 and 10 meters with no tuning or matching.
One man installation, stackable, ideal for lightduty Handles 4 KW with extraordinary efficiency.

towers and rotators. ? - —

__-__--_-_-_-_-__-_-__-_ —
And, for the Id Class’’ Amateur who insists on thé ultimate:
- : I;. a —

KLM’s NEW | E* — KLM’s

: 9.7 dBd : «
7-0'7-3'5* ’E 7 f dBd d 3-8'4
Brings the world famous gain and F/B of KLM’s 20 meter, The worlds one and only commercially available
5 element "Big Sticker” to 40 meters; delivers rotatable 80 meter beam. The 3.8-4 is simply
unchallenged performance all across the band. unchallengedinit'sclass.

*BUILTONLY TOYOUR ORDER. CALLKLM FORDETAILS AND SPECIFICATIONS.
KIM 17025 LAUREL ROAD. MORGAN HILL. CALIFORNIA 95037 =+ (408) 779-7363
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F SERVING
HAMS
BHOME!? 800 BETTER'!

854-6046 Jru-t
east ... west

CALIF CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW
All ieading brands

PLUS FREE SHIPMENT U.PS. (Brown). s = Hiseusism

(Except where otherwise noted) : .-;' new  used gear

T A
ALSO SHIPPING REGULARLY TO COUNTRIES R e e e
ON ALL CONTINENTS ... ety
ALLIANCE ROTATORS
KENWOOD!
$100.95 3 $41.95 (&8 CALL (orvisitus) F OUR
g L DEALS ON KENWOOD’s “BIG 4”
-- u (and all other Kenwood ham products.)
" CDE ROTORS TS-520SE TS-180S/DFC

- = — _— 3 _‘_

CALL FOR PRICES
SHURE)/
o>

HAM RADIO
OUTLET
MICRO- #4444
PHONE

2 METER
$36.95 HAND-HELD
COLLINS KWM-380 r DRAKE TR-7/DR-7 YAESU FT-707 ALPHA 76A

CALL FOR YOUR SPECIAL PRICES ON THESE EXCELLENTITEMS
OVER THE COUNTER (Mon. thru Sat. 10 AM to 5:30 PM) MAIL ORDER, Phone, Write.

ANAHEIM, CA 92801 SAN DIEGO, CA 92123
2620 W. La Palma 5375 Kearny Villa Road (714) 560-4900
(714) 761-3033 (213) 860-2040 Highway 163 & Clairemont Mesa Bivd

! mile aast Knotts E.E.H.,,. Farm GAKLAHD CA 94509
'
2811 Telegraph Ave. (415) 451-5757
Hwy 24 Downtown. Left 27th oMf-ramp

BURLINGAME, CA 94010 VAN NUYS, CA 91401
999 Howard Avenue (415) 342-5757 6265 SEDl.lWEdEI Bivd. (213) 988-2212
5 miles south on 101 from S F Airport San Dego Fwy at Victory Bivd
l e —
i » Al | TANTCE = Al PHA=- AMECO - BEARCAT - BENCHER « BIRD » CDE = COLLINS
’ VISA ‘ » CURTIS » CUSHCRAFT + DAIWA « DENTOMN « DRAKE » DX ENGINEERING » EIMAC
« ELECTRO-3PALCE = HUSTLER = HY-GAIN « ICOM « KENWOOD « KLM « MFJ

Prices specs subpec! 1o change withowt nobce » MINI-PRODUCTS « MOSELEY « NDI » NYE « PALOMAR « ROBOT « ROHN » SHURE
Canl ressdents a0d sakes Lax « SWAN « TELEX « TELREX « TEMPO » TEN-TEC « TEXAS AF « TRISTAD » YAESU » MORE

Please send all reader inguires directly
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Lockable
equipment
compartment ensures the
safety of family members as
well as the security of the
station. Slide-out desk
surface glides on 100 Ib.
capacity ball slide tracks.
Upper section contains 15"
deep fixed shelf for
transceiver, and two 10”
deep adjustable shelves for
accessories, books, logs, etc.
Lower section doors open
wide to access a cavernous
storage area . .. big enough
to swallow up a 19” color TV.
Built-in work surface light is
fully adjustable.

For more information contact your local dealer or write to:

Keith Engineering Co

ln_i'.o the
Mainstream

with the

Keith Konsole

Now, bring your hamming
hobby out into the

mainstream of family life
with the Keith Konsole."

This elegant, finely-crafted
addition to the den, family
room, living room or even
the office, can neatly
package a complete
amateur station.

T.M.
The Keith Konsole is finely
crafted of 50 1lb. density
laminated particle board,
using dowelled, corner-
blocked, steel-braced, and
morticed construction
throughout. This is not a
flimsy lightweight! Triple self
closing hinges on upper doors,
double on lower. Barrel
tumbler lock located out of
children’s reach for added
safety. Leveling pads
adjustable from inside unit.
Available in either Oak or
Pecan wood-grain finish. Top
quality hardware and pulls.
Ideal for small hobby and office
computer installations, too!

Dealer Inquiries Invited

P.O. Box 16782
P+ ciayton, MO 63105
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Discover all the newest in amateur radio,
test instruments, seli-instruction programs,
computers, color TV's, stereo components,
and convenience items for your home...

All in'easy-to-build, money-saving Kits...
All in the new Heathkit Catalog.
Send for yours today.

#'

-
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fhi]..

Wattmeters

HRRRRRRRR

Self-study programs
for Novice and
General Class exams

AR
N
|

VISIT YOUR HEATHKIT STORE

Heathkit Products are displayed, sold and serv-
iced at Heathkit Electronic Centers* in‘the U.S.
and Canada. See your telephone white pages
for the location nearest you.

*Units of Veritechnology Electronics Corporation in the U.S.

If coupon is missing, write Heath Company,
Depl. 012-692, Benton Harbor, Ml 49022.

In Canada, write Heath Company, 1480 Dundas
Highway East, Mississauga, Ontario L4X 2R7.

Say You Saw It In CQ =

Oscilloscopes
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Fine Stereo ﬁﬁmpunents

SEND TODAY FOR YOUR FREE HEATHKIT CATALOG

AM-412 Zip
---------------------J

i Mail to Heath C , Dept. 012-692,

! HeathkKil s gm0 8
] Please send me a Heathkit Catalog. i
| am not currently receiving your catalog.
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—— 157 Blas-

w:a’re calling our June issue the
“ulcer issue.” Through an error by our
printer, the June issue was mailed
quite late for many of our sub-
scribers. All records had indicated
that it was mailed to them on time,
but foul-ups do occur and this one
was a beaut. Well, it was straightened
out finally and the issues were
mailed. We received numerous calls
and letters from you as to the where-
abouts of your June issue. | can't
begin to count the number of extra
issues we mailed from here to fill in
those missing copies.

| want to thank all of you who
called and wrote about the problem
for your extreme concern for the
issue and your understanding and
concern for us. One reader wrote in
thinking the Post Office was to blame
(it wasn't) and included two 25¢
stamps for the postage for a replace-
ment issue. It's a good feeling to
know how many of you care about CQ
and about us, We really appreciate it
and thank you for your outpouring of
support.

The following might be considered
“What | Did Last Summer,” except
that this was written in June and we
have more summer to go.

Meet Me In St. Louis

The intrepid CQ staff (K2EEK,
KZ2MGA, W2LZX) attended the St.
Louis Convention this past Memorial
Day weekend. CQ was in fact the only
amateur magazine to have a booth at
the convention, and we took the op-
portunity to meet all the folks from
the “Show Me" state who turned up.
Following a familiar trend lately, com-
puter exhibitors are turning up in
greater numbers now in what were
once strictly amateur radio shows.
Within certain modes now it's becom-
ing hard to tell where one leaves off
and the other begins. Although we
could see the arch, we didn’t have the
time to get a first-hand look or to
travel through it. Maybe next time.

AN EDITORIAL

Fleamarket Folly

There’s a local club on Long Island
called the Long Island Mobile Ama-
teur Radio Club, or LIMARC for short.
About twice a year they have a flea-
market, and as tradition would have
it, there's always bad weather. This
last one was no different. Scheduled
to open at 9:00 a.m. on a Sunday
morning, people were lined up to sell
at about 7:00. At about 7:30 the gates
opened for the sellers and we were let
in. Jack had his space and Dick had
his in back of mine. We all thought it
would be a good way to clean up the
shack and pick up a few bucks to pay
for some new gear. Well, about ten
minutes into the set-up the clouds let
go with rain. It rained just about all
day. After an hour or so we were in-
formed that the fleamarket was of-
ficially closed and the rain date would
be in effect. We were told to save our
tickets for that date and that they
would see us then. No one left. Here
were lines of buyers and sellers going
about their business in the rain. Peo-
ple were climbing in and out of cars
and vans looking at all of the treasures
not really on display. Sometimes |
think we're all a little crazy.

About five or six hours later people
started to pack it in and go home.
Most of us were soaked and cold. We
all sold more than we thought the day
would bring, and we even had the rain
date to look forward to, *on the
house’ so to speak. It certainly was
worth the cold | got to clear out some
of my basement. | only hope there
isn’t a tornado or it doesn’t snow this
weekend for the rain date. There's
always something.

LIMARC Followup

The rain date for the LIMARC
Fleamarket proved to be a beautiful
day and an ideal one for bringing out
the crowds. I'd guess that a few thou-
sand (or so it seemed) hearty hams

braved the sun and clear weather to

show up. As it didn't snow or rain, the
LIMARC folks were at a loss as to
what to do with nice weather. |'ve still
got some great buys left for the next
one they put on.

Big D

The beginning of June found Jack
and | airborne again, this time to the
Dallas Hamcomm show. Tom Gentry,
K5VOU, has been building this show
for the last three years, and this year
was certainly bigger and better than
last year’s event. Once again CQ
proved to be the only magazine ex-
hibiting at Hamcomm and so we en-
joyed the limelight. The Dallas crowd
is very enthusiastic and seemed to be
buying everything in sight. Most of
the dealers agreed to the fact that
sales were up, interest and enthus-
iasm were up and, most of all,
everyone had a good time.

Atlanta

This is written the week following
the Atlanta Hamfestival where the CQ
crew spent a terrific weekend. There
is a great deal of truth to Southern
Hospitality. The people are warm and
friendly and most cordial. | would
guess that about 5 or 6 thousand
turned out for the Hamfestival and
crowded the hotel exhibit area. John
Attaway, K4lIF, our DX Editor, flew up
to be on the Program, and Karl
Thurber, W8FX, our Antenna Editor,
and his wife stopped by to say helio.
CQ again was the only magazine pre-
sent, so we really basked in our
welcome and all of the encouraging
comments of support we received.

| want to thank all of the folks who
came by our booth at all of the events
we attended for their good wishes
and for the compliments they’ve paid
us. All of the hard work has indeed
been worth it.

73, Alan, K2ZEEK

8 « CQ -+« September, 1980
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enter the new world of TEN-TEC

4"1.-'1 F"H |

TEN-TECGC

RF = ATTENMN

ALT — B

ETAL RLIDRO

F F 1

SELECTIVITY

AF = POWER

new featu're's, new perfofmance + all 9 hf bands

NEW — ALL 9 HF BANDS. Full coverage
from 160 through 10 Meters. Ready to go,
with crystals supplied for seven bands (crys-
tals for 18 and 24.5 MHz bands available
when bands are ready for use).

ALL SOLID-STATE. From the pioneer.
BROADBANDED. From the pioneer.

NEW 3-MODE, 2-RANGE OFFSET TUN-
ING. Another TEN-TEC first... (1) Offset Re-
ceiver Tuning, (2) Offset Transmitter Tuning
and (3) Offset Transceiver Tuning. None
other has it. For complete flexibility, to meet
all needs, fine tuning or DX. 2-ranges: = 500
Hz or = 4 kHz.

OPTIMIZED RECEIVER SENSITIVITY.
For an ideal balance between dynamic range
and sensitivity... from 2 uV on 160 to 0.3 uV
on 10 Meters.

NEW OPTIMIZED BANDWIDTH. Seven
response curves—four for SSB, three for
CW. Standard i-f filter is an B-pole 2.4 kHz
crystal ladder type. Options include a 1.8
kHz 8-pole crystal ladder type, a 500 Hz 8-
pole CW filter and a 200 Hz n& pole CW filter
Switch an optional filter from the front panel
to put it in series for up to 16 poles of filter-
ing. And the standard CW active audio filter
has 450 and 150 Hz bandwidths for added
attenuation. New toggle switches select i-f
and audio filtering. Selectivity for any situa-
tion

BUILT-IN NOTCH FILTER. Variable null
eliminates unwanted signals and carriers in a
pass band from 200 Hz to 3.5 kHz with a
notch depth of more than 50 dB

NEW BUILT-IN NOISE BLANKER. Stan-
dard equipment. New Z-pole monolithic
crystal filter handles big signals easily, makes
impossible locations usable.

GREATER DYNAMIC RANGE. Better than
90 dB, typically. Reduces front-end overload
and distortion. Plus a PIN diode switchable
18 dB attenuator on the RF gain control

NEW “HANG" AGC. Smoother operation.
2-SPEED BREAK-IN. “Fast” or “Slow"
speeds. "Fast’’ for instant, full break-in.
“Slow'’ has a longer mute time before re-
cejver is actuated for working crowded bands
with heavy QRM and for mobile.

WWV RECEPTION. On the 10 MHz band.
DIGITAL READOUT. 6 shielded 0.43" LEDs
with 5 in red, the 6th (100 Hz) in green.
SEPARATE RECEIVING ANTENNA CA-
PABILITY. Use with separate components,
instant break-in linears, or transverters.
“S”/SWR METER. Easy-to-read. Electron-
ically switched.

200 WATTS INPUT. On all bands, when
used with 50 ohm load. Proven, conser-
vatively rated design. Fully warranted for first
year, pro-rata warranty for five extra years!
100% DUTY CYCLE. Full power hour after
hour without fail. Ideal for RTTY, SSTV or
any hard usage

BUILT-IN VOX AND PTT. Smooth VOX
with 3 front panel controls. And PTT control
at both front and rear panel jacks.

BUILT-IN PHONE PATCH JACKS. Easy in-
terface to speaker and microphone signals.
BUILT-IN CW ZERO-BEAT SWITCH. Futs
you on exact frequency of a station being
worked without being on the air.

BUILT-IN ADJUSTABLE SIDETONE.
Vary pitch and volume for easy listening.
ADJUSTABLE THRESHOLD AUTO-
MATIC LEVEL CONTROL. From low
power to full output with full ALC control
FRONT PANEL CONTROL OF LINEAR
OR ANTENNA. Auxiliary bandswitch ter-
minals on rear panel permit simultaneous
control of external relays or circuits. Disre-
gard to interface with new TEN-TEC solid-
state/CW Linear.

AUTOMATIC SIDEBAND SELECTION.

And you can reverse it with the mode switch.

SUPER AUDIO. A TEN-TEC trademark.

Proper shaping plus low distortion.
IMPECCABLE SIGNAL. Clean. Easily ex-
ceeding FCC requirements, thanks to metic-
ulous design, fine components, and conser-
vative ratings.

HIGH STABILITY. Deviation is no more
than 15 cycles per degree temperature
change after warm-up.

HIGH ARTICULATION KEYING. 2% msec
rise and decay time for sharp, clean keying
BUILT-IN SPEAKER. Built into the bottom
of the cabinet shell. Compression-loaded for
better quality and higher efficiency. External
speaker connections on rear panel.
PLUG-IN CIRCUIT BOARDS. For easy re-
moval if needed.

FUNCTIONAL STYLING. Dark front panel,
convenient control groupings, “clamshell”
cabinet, full shielding, and easier-to-use size:
9% "h x 14%"w x 147d.

POWER. Operates on 12-14 VDC for mobile
or storage battery use. For 117 VAC use, an
external supply is required.

FULL ACCESSORY LINE. Model 217 500
Hz CW filter $55, Model 219 200 Hz CW fil-
ter $60, Model 218 1.8 kHz SSB filter $55,
Model 243 Remote VFO $139 Model 255
Power Supply/Speaker $169, Model 280
Power Supply $139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
$34.50, Model 234/214 5peech Processor &
Condenser Microphone $163, Model 247
Antenna Tuner $69. All in matching color

Model 546 OMNI-SeriesC....... $1189

See your TEN-TEC dealer, or write for full
details.

1@l

TEN-TEC i
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Like the Roval Gorge bridge at Canon City—
the world s highest, suspended 1053 feet
above the Arkansas River—an ALPHA hf
linear amplifier is in a class by itself
Whatever s “next best”™ isnt even close!

A “next best” amphfier CANT give vou Ne
Tune Up convenience with maximum legal
power in all modes ONLY ALPHA 374A
AND ALPHA 78 CAN

“Next best"” can't deliver full CW break-in
capability AND maximum legal power in all
modes. either. ONLY ALPHA 77Dx AND
ALPHA 78 CAN

Nor will “next best™ provide you the protection
of a TWO YEAR (limited) FACTORY
WARRANTY for amateur service, or an
uneqguivocal “key-down-no-time-limit™ tull
kilowatt power rating Youd probably have

to settle for 80 days and an ambiguous
reference to “continuous duty” BUT YOU
GET THAT WARRANTY AND RATING WITH
EVERY ALPHA'

IF NEXT BEST ISN'T GOOD
ENOUGH FOR YOU,
ALPHA IS THE ANSWER.

— » — o = C o AN i T i
Var== ¥ | T - e - -

= ekl T Tl iR AT ey —a SR P A e
CALL FOR QUOTE

MADISON

Electronics Supply, Inc.
1508 McKinney ¢ Houston, Texas 77002 = (713) 658-0268
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As Chief of the Field Operations Bureau, FCC, James
C. McKinney heads the largest organizational unit
within the Commission. In this exclusive CQ interview,
he discusses the problems and challenges that face
both the FOB and the amateur service in the 1980’s.

A €Q EXCLUSIVE

CQ Interviews:

Mr. James C. McKinney
Chief, Field Operations Bureau, FCC

James C. McKinney was appointed
Chief, Field Operations Bureau (FOB)
on March 19, 1980. A career civil ser-
vant, McKinney joined the commis-
sion as an Electronics Engineer in
1963 in 1963 following his graduation
from West Virginia Institute of Tech-
nology. In the years that followed, he
served as Assistant Engineer in
Charge of the Washington field office,
as Chief, Monitoring Branch; as Chief,
Enforcement Division; and as Deputy
Chief, Field Operations Bureau.

As Chief of the FOB, McKinney now
heads the largest organizational unit
within the Commission. The Bureau
employs over 500 people, and it is re-

*Washington Correspondent, CQ.

sponsible for the administration and
enforcement of regulations and trea-
ties relating to all non-government
radio communications. Working out of
48 field offices and monitoring sta-
tions, and using over 120 mobile units,
McKinney's personnel inspect non-
government radio stations, investigate
illegal operations and activities rela-
ted to violations of the Communica-
tions Act, and monitor the radio spec-
trum around the clock to ensure that
transmissions meet technical stan-
dards.

Prior to joining the Commission,
McKinney worked as an announcer/en-
gineer for Radio Station WMON, Mont-
gomery, West Virginia, and as a re-
porter for the Associated Press. An
aviation enthusiast, he enjoys flying
his own plane whenever time permits.
Other interests include motion-picture
photography and volunteer work for
several charities.

Though not a radio amateur, McKin-
ney has long been a supporter of the
amateur service, and he has folllowed
its development over the past 17 years
with great interest. Thus, as he takes
control of the FOB, McKinney brings
to the Bureau an awareness of the
service's strengths and weaknesses
and of its capabilities and limitations.
It is with this background that he dis-
cusses below the problems and chal-
lenges both the FOB and the amateur
service will face in the 1980’s.

BY DR. THEODORE J. COHEN*, N4XX

CQ: Based on statistics collected by
your staff, the number of complaints
to the Commission about deliberate
interference to one amateur’s trans-
missions by another amateur is grow-
ing at an alarming rate. In many cases,
these complaints involve deliberate in-
terference to scheduled net opera-
tions (e.g., EASCARS, WESCARS), to
two-meter repeater operations, and to
the transmissions from code practice
and bulletin stations such as W1AW.
In each case mentioned above, the in-
terference is suffered by individuals or
groups who have “claimed” a specific
frequency, or a pair of frequencies, for
their continued use. Uner the current
Rules and Regulations, anyone can
use any frequency, provided their
transmissions do not cause interfer-
ence to another station’s trans-
missions. With this as background, do
you think the Commission's rules ade-
quately address the types of amateur
operations which are used today? Or
do you think the amateur service will
require ‘'guidance’ (regulation) in this
area?

McKinney: You are correct. Interfer-
ence complaints concerning amateurs
are increasing at a very rapid rate
while other forms of interference com-
plaints are decreasing. Our latest stat-
istics indicate we are receiving about
three times as many complaints this
year as we received just two years
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ago. However, we ought to put this in
perspective. Amateur complaints to-
day comprise only 3% of the total
number of interference complaints re-
ceived at the Commission. But since
amateur complaints are up from 1% a
couple of years ago, the trend, and not
the numbers, should be of concern.
Most of these complaints deal with
two areas: interference to “Net” oper-
ations in the h.f. spectrum and inter-
ference to two-meter repeater opera-
tions. Both of these situations involve
the old amateur question of “frequen-
cy ownership” and, of course, both in-
volve deliberate or malicious interfer-
ence, which is extremely difficult and
time-consuming to prove. While the
Field Operations Bureau does not
write rules concerning the amateur
service (those rules are written in the
Private Radio Bureau), it is our mission
to assure compliance with the current
rules at the local level. You may recall
that the Commission released a Pub-
lic Notice several years ago which
drew attention to the “net” problem
and indicated that guidance might be-
come necessary. | suspect that Carlos
Roberts, and others in the Private
Radio Bureau, would agree with me
when | say that both the amateur com-
munity and our field inspectors would
appreciate a clarification of the pre-
sent rules because they pertain to the
matter of “property rights” to certain
frequencies in both the h.f. and v.h.f.
spectrum. On the one hand, the rules
clearly state that all frequencies are
available to all amateurs. On the other
hand, both h.f. nets and two-meter re-
peaters are allowed by the amateur
rules. Thus, frequencies tend, over a
period of time, to become “usurped”
by those who would operate large h.f.
nets and busy two-meter repeaters.
Enforcing today’s rules is not impos-
sible, but it is very difficult.

“Enforcing today’s rules is
not impossible, but it is very
difficult.”

CQ: What is the Commission doing
about the interference problems now
experienced by many individuals and
groups of amateur operators?

McKinney: The monitoring officers
and field inspectors do react to ser-
lous complaints of interference con-
cerning radio amateurs. When cases
are developed, they are forwarded to
the Private Radio Bureau for possible
sanction action. In the case of interna-
tional interference, the Commission
may contact foreign governments di-
rectly to attempt to eliminate the inter-
fering source. We also have liaison
with Military spectrum managers in

A monitoring technician tunes the h.f. receiver at the FCC's monitoring net
control room in Washington, D.C.

the United States to resolve problems
of interference caused domestically
by government operations.

CQ: The amateur service has always
prided itself on being “self-policing.”
In reality, this amounted to each ama-
teur exercising self-control over his or
her own actions, with a dose of peer
pressure thrown in for good measure.
Given the level of intentional interfer-
ence, foul language, poor operating
habits, etc., observed on the amateur
bands today, what actions can ama-
teurs take to correct such spectrum
abuses?

McKinney: First, | would suggest that
amateurs do need to recognize that
the amateur service today is not iden-
tical to the amateur service of 20 years
ago. . .nor should it be. The amateur
service is composed by and large of in-
dividuals who are not professional
communicators. They bring their own
life-styles and their own judgments as
to what is acceptable behavior to the
amateur service. In the same vein, the
workplace of today is not the same as
it used to be, nor is the student body of
our high schools and colleges, nor any
other institution, composed of large
numbers of the general population.
Changes in life styles and social val-
ues, however, should be accomplished
within the bounds of good taste. Hav-
ing said that, however, | would also
suggest that when amateur violations
of radio law and Commission regula-
tions increase, it is time for self-
policing to increase, and it is time for
the amateur community to seek new

and improved measures to control
their own service. | guess what | am
saying is that this is a time to increase
our expectations that self-policing can
work, and it is not a time to fret quietly
in the corner over what may be per-
ceived as a hopeless situation.

CQ: With respect to the problem of
policing the amateur bands, has the
new amateur call sign structure caused
your bureau a problem? That is, are

you still able to identify the class of

license being exercised and the sta-
tion location as quickly as before the
new call sign scheme was instituted?

McKinney: The call sign structure is
not a problem from an enforcement
standpoint. Each of our monitoring of-
ficers has access to a current com-
puter printout of the privileges au-
thorized to each radio amateur. When
a call sign is heard, it can quickly be
checked to determine whether the
amateur is operating outside an au-
thorized sub-band. This procedure is
no different than it used to be. We
have always spot-checked the call
signs even when station operations
appeared to be in compliance with our
rules.

“The monitoring officers
and field inspectors do
react to serious complaints
concerning radio
amateurs.”
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CQ: The resolution of interference
cases and of other cases involving
abuses of the spectrum by unlicensed
operators rests on the cooperation be-
tween the Commission and the U.S.
Attorney's office. Of late, the U. S. At-
torney's office appears to be more co-
operative in assisting the Commission
than it has in the past. Is this cooper-
ation a recognition of the increasing
number of problems experienced with
illegal users of amateur frequencies,
or of pressure, say, from senators and
representatives who have received
complaints from their constituents?

McKinney: We are receiving good co-
operation today from the offices of
U. S. Attorneys throughout the United
States. | am not aware of any pres-
sures from Washington on the local
U. S. Attorneys, but | do know that they
frequently receive a considerable
number of complaints from their local
constituents. When prosecutors per-
ceive a “hue and cry” from the local
population, they recognize the impor-
tance of trying to resolve the problems
that create that “hue and cry.” | sus-
pect that during the past few years we
have actually received more requests
from U. S. Attorneys’ offices to assist
them in resolving local problems in
comparison to the number of cases
we have sent to them requesting
prosecution., Remember, the local
U. S. Attorneys' offices handle a wide
variety of cases for us (e.g., marketing
of illegal equipment, obscenity cases,
threats by radio, unlicensed operation,
etc.). Considering all of the responsi-
bilities placed upon our local U. S. At-
torneys’ offices, | have nothing but
praise for their interest in radio law vi-
olations and their willingness to work
with us in resolving those problems.

CQ: What about the so-called h.f.ers,
who operate without authorization be-
tween the 27 MHz Citizens Band and
the 28 MHz amateur band, as well as
in the 28 MHz amateur band?! Is your
field office doing anything about these
scofflaws?

McKinney: We consider individuals
who operate on unauthorized frequen-
cies to be very serious violators of
radio law. We give a high priority to the
investigation of such "out of band”
operations. It is one thing to interfere
with other stations within the service
in which you are licensed, but it Is
quite another thing to transmit on fre-
guencies that are not authorized to
you. Such operation quickly renders
meaningless any effort at spectrum
management and efficient frequency
use. Additionally, resulting in-
terference can be very serious to ser-
vices authorized to operate on the fre-
quencies in question.
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Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLD-OVER
TOWER...designed for the
amateur. When you need to
“get at" your antenna just turn
the handle and there it is. Rohn
“fold-over” towers offer unbeat-
able safety. These towers let
you work completely on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb-
ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physical danger
to an absolute minimum...the
Rohn “fold-over™!

Like other Rohn big communi-
cation towers, they're hot dip
galvanized after fabrication to
provide a maintenance free,
long lived and attractive instal-
lation. Rohn towers are known
and used throughout the world
...for almost a quarter cen-
tury...in most every type of
operation. You'll be in good
company. Why not check with
your distributor today?
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Send For ROHN’S Complete Amateur
Radio Tower Catalog— $2.00

Do not attempt to raise antenna or

antenna support near power lines—
You can be KILLED.
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CQ: Besides the h.f.er problem at 27
MHz, there are other portions of the
spectrum where unlicensed opera-
tions, especially in and around the
amateur bands, are causing the Com-
mission concern. How about the drug
traffic and political broadcasting go-
ing on in Florida? What is the Commis-
sion doing about such operations?

McKinney: Use of amateur frequen-
cies by drug traffickers in the Carri-
bean, by unlicensed boaters in the
same area, and by pseudo-internation-
al broadcasters are all of concern to
us. We have moved in all of these
areas in recent months, and | am hope-
ful that we will see considerable im-
provements Iin the southeastern
United States in the near future, One
major prosecution in Miami is pending
now, but | can't discuss the facts of
that case. The court has “sealed"” the
information,

“It is time for the amateur
community to seek new and
improved measures to con-
trol their own service.”

CQ: The Commission is receiving a
large number of complaints about 10
GHz equipment being used to jam
police radar units. If this continues,
the Commission will either have to im-
pose a marketing ban on such equip-
ment, or it will have to set standards
for their manufacture. Is your office
now attempting to resolve this pro-
blem before amateurs, once again, are
penalized for abuses over which they
have no control?

McKinney: This is not so much of a
field enforcement problem as it is an
equipment performance problem. That
is, there is very little we can do in the
field to deal with the user of such
equipment. If this matter is to be
resolved it will have to be accomplish-
ed with the cooperation—voluntary or
forced—of the equipment manufactur-
ers and distributors.

CQ: Do you think that current spec-
trum abuses, if left unchecked, will
eventually lead to a breakdown in the
Commissoin's ability to control the
non-government sector’'s use of the
spectrum?

McKinney: If the government does not
stop the willful “out-of-band” opera-
tion, | believe we are in for a very rough
time "“down the line.” Large-scale un-
licensed operations on unauthorized
frequencies make all efforts at effec-
tive management of the radio frequen-
cy spectrum useless. On frequencies

that are subject to long-distance pro-
pagation, a very small number of
“bootleggers” can preclude legitimate
operations by a very large number of
licensees over a wide geographical
area. That is why we give a high priori-
ty to the investigation of cases involv-
ing “out-of-band™ operations.

CQ: To what extent does the ARRL's

Intruder Watch contribute to your ef-

forts? Of what use does your bureau
make of the data provided to you by
the Intruder Watch?

McKinney: Intruder Watch information
serves as a general alert mechanism
to our monitoring operation. The data
are best used to advise us of repeated
interference sources; that is, to give us
a profile of the signal, the times of
operation, frequencies, etc. The infor-
mation helps our watch officers focus
their efforts to their best advantage.
Where international interference is the
source, Intruder Watch complaints
can serve as the basis for an official
U.S. Government complaint to a
foreign administration.

CQ: Jim, your bureau has noted that a
15 to 20% cut in its budget is behind
the move to curtail the practice of giv-
ing exams at hamfests and conven-
tions. Would you comment on this?

McKinney: Your figures are correct.
Our travel budget was cut about 20%
this year, and we are prohibited from
replacing some of our retiring em-
ployees. Perhaps even more painful is
a cut we recently received in the

The FCC's satellite monitoring
facility at the monitoring station in
Laurel, Maryland is equipped with a
5 meter dish antenna capable of
receiving signals from 1 to 12 GHz.

number of miles we can drive. All of
these reductions require that we give
up some of the things we really should
do. For example, we prefer to go to
hamfests and other large gatherings
to give amateur exams. It keeps the
traffic down in our offices, saves the
applicant travel expenses and pro-
vides with us an opportunity to meet
the amateur community in a “positive”
role rather than an enforcing role. But,
something had to give. In order to con-
tinue our regular field exams at some
99 locations throughout the United
States, we had to stop the special ex-
am trips. The coming year, 1981, does
not look any brighter, but | hope we
will be able to re-start the field exam
program in 1982.

“We consider individuals
who operate on unauthor-
ized frequencies to be very
serious violators of radio
law.”

CQ: What other activities related to
the amateur service may suffer be-
cause of budget cuts?

McKinney: Our response time will
generally lengthen in all work that re-
quires field travel and that does not in-
volve an immediate threat to life and
property. Field trips will also be
shorter and farther apart than before.
For the amateur, resolution of local in-
terference problems will simply take
longer and will require a greater spirit
of cooperation among spectrum
users.

CQ: Complaints of radio-frequency in-
terference (r.f.i.) to electronic home
entertainment equipment are still re-
ceived at a rate of about 80,000 com-
plaints per year. Most of these com-
plaints involved a television receiver
as the victim device. Would you favor
Federal legislation which would em-
power the Commission to set r.f.i. sus-
ceptibility standards for home-enter-
tainment equipment?

McKinney: As the one who must deal
with those complaints, YES, | would
strongly favor legislation to require
the television industry to do a better
job, at the least, of front-end filtering.
The industry shows absolutely no in-
dication of providing such filtering
without legislation. The cost to the
consumer would be very low, regard-
less of what industry spokesmen say. |
have seen transmitter manufacturers
work long and hard to produce a
“clean” signal. We have $50 CB sets
out there today with practically no har-
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monic radiation, and yet a $700 TV set
is often sold to the U.S. consumer
without 10-cents worth of filtering.
Marketplace forces are simply not
working in this area. The set manufac-
turers put thousands of dollars into
product development in order to sell
sets which have a bright picture with
electronic tuning, automatic color and
tint, and digital clocks, but most
refuse to install a $2.00 high-pass filter
at the front-end. Now, having said that,
| must tell you that many at the Com-
mission and on Capitol Hill are reluc-
tant to push for new legislation. It
would run counter to the current think-
ing on the “deregulation” of industries
and it would involve the government in
more regulation at a time of high infla-
tion and high unemployment. | appre-
ciate those sentiments, too.

CQ: The Commission has done much
in recent years to assist the consumer
and the amateur in resolving r.f.i. com-
plaints (we understand that the FCC's
Radio-TV Interference Problems hand-
book is a best seller!). What else is the
Commission doing to resolve r.f.i.
complaints in which the victim device
contains a design deficiency which
makes the equipment susceptible to
r.f. fields?

McKinney: We are about to experi-
ment with a "‘no fault” arbitration or
conciliation procedure for use in the
field. However, I'd like to postpone an
answer to this question for a few
months until we see how that might
work. Rest assured that we do con-
tinue to explore every avenue of relief
in the r.f.i. area, and no suggestions
are discarded without careful study.
That t.v.i. book was a key ingredient in
the progress we have made to date in
reducing t.v.i. complaints. We want to
build on that progress.

“We give high priority to the
investigation of cases in-
volving ‘out of band’ opera-
tions.”

CQ: The ban on so-called “10-meter
linears' was instituted, in part, to
eliminate r.f.i. caused by illegal opera-
tions with high-power amplifiers. Has
the Commission been able to deter-
mine whether the ban has been effec-
tive in reducing the number of r.f.i.
complaints received, or, at the least, in
slowing the growth in the number of
complaints filed?

McKinney: The ban is highly effective.
Before the ban you could buy linears
for CB sets at Penneys, Sears, LaFay-
ette, Radio Shack, and catalog dis-
count firms (to mention just a few

A log-periodic, vertical/horizontal
beam antenna used mainly for
v.h.f./u.h.f. monitoring.

sources). In fact, these amplifiers were
so readily available that many CBers
bought them on “impulse.” Now, how-
ever, our inspectors have great dif-
ficulty in even finding a case involving
the illegal distribution of cheap
linears. We have also had success in
defending our position on linears in
the courts throughout the country; as
such, the interference caused by these
devices is steadily decreasing. The
amplifier ban was sorely needed, and
it iIs working well. | was particularly
pleased that we recently won a case in
Federal court in which the ban had
been challenged.

CQ: Many amateurs are building
television receive-only (t.v.r.0.) satellite
earth stations, and are receiving
transmissions without permission
from the satellite broadcasters. To
what extent is your bureau involved in
policing such operations? |s the Com-
mission assisting private-network
broadcasters in civil procedures
against amateurs with t.v.r.o. installa-
tions so that the broadcasters can
recover damages under the “theft of
service' rules?

McKinney: Let me ‘“beg-off” on
answering this question just now. The
seven Commissioners have not yet
had an opportunity to focus on this
issue, and some things are going for-
ward which could swing enforcement
in either direction. | would just make
one point, however; distributors of pro-
gramming on satellites who make no
effort to ‘“scramble” or encode their
signals don't deserve much protec-
tion. What "expectation of privacy”
can they have under the law if, like the
man who shouts from the mountain-
top for all the world to hear, they then
complain that someone “listened in"'?
Regardless, | am personally worried
enough about Section 605 of the Com-
munications Act that | would not risk

violating the law by building an earth
station. | believe the FCC and the
courts will be forced to deal with this
issue In the next year. As regards
those planning to build a system to
“steal’ satellite or MDS signals, | sug-
gest they wait a while to see how this
issue “falls out.”

CQ: There are some in the Commis-
sion who advocate that operators in
the amateur service become more In-
volved in the technical aspects of the
radio art. Yet, in the past, the devel-
opment of new communication tech-
niques (e.g., slow-scan television
(s.s.t.v.), the use of ASCII, etc.) has
been slowed because the Commission
claimed that it did not have the capa-
bility to monitor transmissions made
using these techniques. Put another
way, technical experimentation within
the amateur service has often been
slowed by the Commission itself.
Would you comment on this?

“We hope to re-start the
field exam program in
1982.”

McKinney: | think there is some truth
to the statement. However, my con-
cern has not been so much the desire
that we, as monitoring officials, be
able to intercept signals as it has been
the inability of other amateurs to ob-
serve activities within their own band.
For example, if the Commission al-
lowed any emission, of any band-
width, on any amateur frequency, two
hams could effectively consume a
whole band over a wide geographical
area, cause a |lot of interference, and
go virtually undetected, until the FCC
moved in direction-finding equipment.
Additionally, businesses could usurp
the ham bands with cheap Interna-
tional communications to avoid
telephone tariffs, and the amateur
community would be powerless to ex-
ert any self-policing or peer pressure.
It would all appear legal. We also have
to consider international intelligence
concerns as well as international
agreements. In summary, | think the
Commission has moved about as fast
as it should have in expanding the use
of amateur frequencies.

CQ: Is your bureau now studying the
special problems it will face in moni-
toring operations which use various
computer codes and various modula-
tion schemes (e.g., spread-spectrum
modulation)?

McKinney: Yes, we are working close-
ly with the Office of Science and
Technology (especially Dr. Michael
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Marcus) in this important area. We
are conducting valuable discussions
with other agencies and with private
industry to assure that we will be at
the front of any technological break-
through. And frankly, we are looking
forward to working with these new
areas of technology.

CQ: Though not an amateur yourself,
Jim, you have been a long-time sup-
porter and friend of our service. What,
today, particularly impresses you
about amateurs? Disturbs you?

McKinney: Thanks for calling me a
“supporter’’; not everyone would agree
with you...The first “ham” | knew,
Campbell Craver, was the radio oper-
ator at a broadcast station in my
hometown (WMON, Montgomery, WV).
Craver, who died several years ago,
delighted in introducing neighborhood
kids to the hobby. Campbell was a real
professional in my eyes, and many
hams | knew and have known over the
years are just like him. | guess that is
why | am basically optimistic about
the service as a whole. It is made up of
people who are dedicated to their
communities, to assisting others and
to learning about things that interest
them. In Geneva, at the WARC last
year, | had the opportunity to meet
hams from all over the world. When it
comes to professionalism, enthusi-
asm and the organizational ability to
get things done, hams can't be beat!
As for what disturbs me about ama-
teur radio, not much does. As long as
new hams are welcomed into the
group as equals and are permitted to

The monitoring position at the FCC's monitoring station in Laurel, Maryland
is typical of that used by all of the Commission's thirteen stations.

bring into the group new ideas and
new approaches to aid in the growth
of radio communications, we will all
benefit.

CQ: What is the feeling within your
bureau towards the amateur service?

McKinney: | would say that the general
view of the amateur service by a typi-
cal radio inspector is that it is a highly
compliant service, peopled with users
who try to obey the law but who tend
to become frustrated very rapidly
when their fellow users falter. It is a
service with which we enjoy working,

A monitoring technician makes measurements using a v.h.f./u.h.f. receiver
and oscilloscope.

and it is one which largely handles its
own problems.

CQ: Any other comments?

McKinney: | know there is a concern
that FCC executives today are not
“hams,” as has often been the case Iin
the past. Some amateurs feel this is
the reason they aren't “‘getting a fair
shake"” at the Commission. Let me ex-
plain why | chose not to obtain an
amateur license. First of all, | had to
learn and pass a code test at 25
w.p.m., so the code is not the reason.
And, in my first job | had to pass the
Commercial exams, so | guess | could
have passed the amateur tests. My not
becoming an amateur has to do with
perceptions. So many of the people
with whom we deal in an interference
situation, where you have a ham on
one side and John Q. Public on the
other, automatically believe that hams
“stick together.” Even if the amateur’s
transmissions are perfectly “clean”
and the fault is totally in the TV set, it
is very difficult to convince a home-
owner that they must install a filter to
resolve the problem. When a com-
plainant asks (many times with a
Knowing smirk), “I assume you are a
ham, too?"” | want to be able to say
NO. We in the government must be as
impartial as we can be if we are going
to have the trust of the public. | know
the amateur community would want us
to observe that impartiality in reality,
as well as in perception. So, | fly my
own plane. And when | can no longer
do that and when | have departed from
the hallowed halls of the FCC, then |
will become an active amateur, and |
will enjoy it fully, without concern for
even the appearance of a conflict of in-
terest. ]
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ST-6000 Demodulator $659.00

Pulling in weak or distorted signals
with a HAL Demodulator is no problem.
Even if the band is crowded.

With high-gain, wide-bandwidth limit-
ers and extremely linear active detector
circuits, both the ST-6000 and ST-5000
Demodulators convert RTTY tones into
strong, readable signals that display
bright and clear.

Tones necessary for transmitting RTTY
are conveniently generated and receive
filters and transmit tones are accurately
set and matched to assure on-the-money
transceive operation.

Both the ST-6000 & ST-5000

offer these features:

Internal Loop Supply # Internal AFSK
Generator with CW ID Tone e Internal
Tuning Indicator ® Autostart Motor
Control e Line/Local Loop Control e TTY
Machine Compatibility ® RS-232 type
DATA Interface ® "High or 'Low Tones
e 120/240, 50/60 Hz Power ® Normal/
Reverse Switch ® 170 and 850 Shift

e Active Discriminator ® Metal Cabinets
for RF Shielding.

Special Features of the ST-6000:
Mark-Hold e Antispace ® Automatic
Threshold Control (ATC) ® Decision
Threshold Hysteresis (DTH) ® Keyboard
Operated Switch (KOS)  MIL-188 and
CMOS Data Interface ® Oscilloscope
Tuning Indicator e Crystal Controlled
AFSK Tones e Active Input

Bandpass Filter e Pre-Limiter AGC

e Three Shifts (170-425-850)

Write or give us a call. We'll be glad to send you our new RTTY catalog.

Box 365

HAL COMMUNICATIONS CORP.

Urbana, lliinois 61801
217-367-7373

For our European customers, contact: Richter & Co. D3000
Hannover 1 ® Transradio SA, 6816 Bissone/Lugano » Radio
Shack Ltd., London NW6 3AY # Erik Torpdah! Telecom, DK 3660
Stenlose Denmark

Please send all reader inquires directly
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ST-5000 Demodulator $239.00




f /
electromics

1900 MHz to 2500 MHz DOWN CONVERTER
This receiver is tunable over a range of 1900 to 2500 mc and is intended for amateur radio use. The local oscillator is
voltage controlled (i.e.) making the i-f range approximately 54 to 88 mc (Channels 2 to 7).

B B A W M A P A LIRS B - i siiain s o5 v e s os Sina e st ae e 656 o b 6 (o 6 e e A VAl waTe 52 $44.99
P AR D WV AL P AR S FOR AR R R Y . .o cicecranscnssnsnessossnnsanveasnnessssnssssessss $79.99
PC BOARD WITH ALL PARTS FORASSEMBLY PLUS2NBB03. . ... ...cctccicirrnraccnsanonsnononansss $89.00
PG BUARD ASSEMBLED ANDTEBTED . .. .. ... olebims fh e B s b e Bt AR e et Tn s s ey e e $120.00
RO a1 ) e P e W OPIPIPIRG <1~ A Lt Tt e T o ey P M B PP 2, S A G $44.99
POWER SUPPLY ASSEMBLED AND TESTED . . eiaieaiin e siatsie aieleis e s nbh i el e s s s s wsie a7 o o2 e e e ca Tt & $59.99
YAGIANTENNA 4 LONGAPPROX. 20.TO 23.dB GAIN 5 & o4 s cio s 505 iierois s imlois o s ale s s v ie/s sissine sasinsass $59.99
YAGI ANTENNA4' WITHTYPE(N,BNC,SMA Connector) . .. ..cvviiennerinieenssensaannnssnssns ... $64.99
2. FOOT DISH WITH FEEEN AND MOUNT -« o0 s s vae sy 05 ave/ors s slacatihinre s S tateis sa74 iars w10 DTS4l el e s $59.99
2300 MHz DOWN CONVERTER

Includes converter mounted in antenna, power supply, antenna, 75’ and 3’ RG59 cable with connectors,

51000 ohim adapter; PIUS SO DAY WARRBANTY . . . . ccinv ittt virssarirvesvsneinassevesssss $299.99
OPTION #1 MRF902 in frontend.(7dB noise figure). . .. ... ..ot iiiiiinnsearasenansnanasans $349.99
OPTION #22N6603 infrontend. (5dB noise figure). . .. .. .. .. oo v it ieiniiiniieresnssonananssaannnns $400.00
2300 MHz DOWN CONVERTER ONLY

10 dB Noise Figure 23 dB gain in box with N conn. Input Fconn. Output. .. ........oi i iianrans $149.99

7 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output....... e e Ta e e ) S e el laar $169.99

5 dB Noise Figure 23 dB gain in box with SMA conn. Input Fconn.Output . .. ........ oot iiinnan. $189.99
DATA ISINCLUDED WITH KITS ORMAY BE PURCHASED SEPARATELY ......ciiiiiiiiiiiiinirnanannnn $15.00
Shipping and Handling Cost:

Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add
$7.50.
Replacement Parts:
MRF901 $5.00 MBD101 $2.00
2N6603 $12.00 .001 chip caps $2.00
PC Board only $25.00 with data

3.7t04.2 Gc SATELLITE DOWN CONVERTER

70 MHz i-f (40 MHz @ 1dB) 10dB min. IMAGE REJECTION

15 dB max. Noise Figure 25 dB Gain

ASSEMBLED AND TESTED WITH SMA CONNECTOR FOR INPUT AND F CONNECTOR FOR OUTPUT $499.99
PC BOARD FOR3.7TO4.2Gc SATELLITECONVERTERWITHDATA . . ...ttt iiaeaeanns $100.00
I-F AMPLIFIER FOR ABOVE 70 MHz

45 dB Gain — 30 MHz @ 3dB — ASSEMBLED AND TESTED F CONNECTOR $129.99
PO BROARD FOR -F AMPLIEIER VB DR TR i i a0 s se a5 0T b drayaverh aite o4 ss v e Abls0ss olalainc otela savals $40.00
DEMOD FOR ABOVE 70 MHz

COMPOSITE VIDEO OUTPUT (NO RF) — ASSEMBLED AND TESTED $179.99
I A N I D N N I e s L e T & iy s o i v i e o) R bt B e e W S e vy Wik e AT b S S B s $55.00
TERMS:

WE REGRET WE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. WE CHARGE 15% FOR RESTOCKING ON ANY ORDER.

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY.

ALL ORDERS SENT FIRST CLASS OR UPS.

ALL PARTS PRIME AND GUARANTEED.

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $1.50 FOR COD CHARGE.

PLEASE INCLUDE $1.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. (602) 242-3037
WE ALSO ARE LOOKING FOR NEW AND USED TUBES, (602) 242-8916
TEST EQUIPMENT, COMPONENTS ETC.

WE ALSO SWAP OR TRADE. 2111 W. Camelback

FOR CATALOG SEE JANUARY, 1980, 73 Magazine, 10 Pages. Phoenix, Arizona 85015
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FAIRCHILD VHF AND UHF PRESCALER CHIPS

95H90DC 350 MHz Prescaler Divide by 10/11 $9.50
85H910C 350 MHz Prescaler Divide by 5/6 9.50
11C90DC 650 MHz Prescaler Divide by 10/11 16.50
11C91DC 850 MHz Prescaler Divide by 56 16.50
11C83DC 1 GHz Divide by 24B/256 Prescaler 29.90
11C70DC 600 MMz Flip/Flop with reset 12.30
11CS58DC ECL VCM 4.53
11C44DC/MC4044 Phase Frequency Detector 3.82
11C24DCMC4024 Dual TTL VCM 3.82
11C06DC UHF Prescaler 750 MHz D Type Flip/Fiop 12.30
11C05DC 1 GHz Counter Divide by 4 74.35
1MCO1FC High Speed Dual 54 input NO/NOR Gate 15.40
WISPER FANS

This fan is super quiet, efficient cooling where low acoustical disturbance is a
must. Size 4.68" x 468" x 1.50°, Impedance protected, 50V60 Hz. 120 Vac.

$9.99

TRWBROADBAND AMPLIFIER MODEL CAB15B
Frequency response 40 MHz to 300 MHz
Gain: 300 MHZ 16 dB Min., 17.5dB Max

50 MHzO0to — 1dB f'rom 300 MHz
Voltage: 24 voltsdc at 220 ma max $19.99
CARBIDE — CIRCUITBOARD DRILLBITSFOR PCBOARDS
Size: 35, 42 47,48, 51,52 $2.15
Size: 53,54 55 56, 57.58.59. 61,63, 64,65 1.85
Size: 66 1.80
Size:1.25mm, 1.45mm 200
Size: 3.20 mm 358

CRYSTAL FILTERS: TYCO 001-19880 same as 2194F

10.7 MHz Narrow Band Crystal Filter
J dB bandwidth 15 kHz min, 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150

KHz min.
Ultimate 50 dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0+ /-5 pf 3600
ohms. $5.95
MURATA CERAMIC FILTERS
Modals: SFD-455D 455 kHz $3.00
SFB-455D 455 kHz 2.00
CFM-455E 455 kHz 7.95
SFE-10.7 10.T MH2z 5.95

TEST EQUIPMENT — HEWLETT PACKARD — TEKTRONIX — ETC.
Hewlelt Packard:

491C TWT Amplifier 2 to 4 Ge 1 watt 30 dB gain $1150.00
608D 10 to 420 me .1 uV 10 .5 V into 50 ohms Signal Generator 500.00
6124 450 to 1230 me .1 uV to .5 V into 50 ohms Signal Generator 750.00
B14A 900 to 2100 MC. Signal Generator 500.00
616B 1.810 4.2 Ge Signal Generator 400.00
6188 3810 7.2 Ge Signal Generator 400.00
620A 7to 11 Ge Signal Generator 400.00
6238 Microwave Test Set 900.00
624C Microwave Test Set 950.00
G95A 12.4 to 18GC Sweeap Generator 900.00
1702A Storage Oscllloscope 1800.00
BEO1A 1to 2 Ge Plug In For B690A Sweeper 800.00
86924 2to4 Ge Plug In For B690A Sweeper 800.00
BEO3A 4 to 8 Go Plug In For BES0OA Sweeper 800.00
BT42A Reflection Test Unit 210 12.4 Ge 1800.00
Alitech:
473 225 to 400 me AM/FM Signal Generator 750.00
Singer:
MF5/VR-4 Universal Spectrum Analyzer with 1 kHz to 27.5mc Plug In 1200.00
Keltek:
XRE30-100 TWT Amplifier Bto 12.4 Ge 100 watls 40 dB gain 9200.00
Polarad:
2038/24368/1102A

Calibrated Display with an SSB Analysis Module and a 10 to

40 mc Single Tone Synthesizer 1500.00

HAMLIN SOLID STATE RELAYS:

120vac al 40 Amps
Input Voltage 3 1o 32vac

240 vac at 40 Amps YOUR CHOICE $£4.99

Input Voltage 3 to 32 vdc

RF TRANSISTORS
TYPE PRICE TYPE PRICE TYPE PRICE
ZN1561 $15.00 2N5590 $8.15 MM1550 $10.00
2N1562 15.00 2N5581 11.85 MM1552 50.00
2ZN1692 15.00 2ZN5837 22.15 MM1553 56.50
2ZN1693 15.00 2ZN5841 6.00 MM1801 5.50
2N2632 45.00 2N5642 10.05 MM1602/12N5842 7.50
ZN2B5TJAN 2.52 2N5643 15.82 MM1807 8.65
2NZB76 12.35 2NB545 12.38 MM1661 15.00
2N2B80 25.00 ZN5764 27.00 MM1669 17.50
2N2927 7.00 2N5842 B.78 MM1243 3.00
ZN2047 18.35 2M5849 21.29 MM2605 3.00
2N2948 15.50 2N5862 51.91 MM 2608 5.00
2ZNZ2948 3.90 2ZMN5913 3.25 M MBOOE 223
Z2N2950 5.00 2N5822 10.00 MMCMSE1B 20.00
2N3287 4.30 2N5942 4600 MMTT2 1.17
Z2N3204 1.15 ZNS044 8.92 MMTT74 1.17
2N3301 1.04 2N5845 12.38 MMT2857 263
Z2N3302 1.05 ZN504E 14 69 MRF30D4 41 45
2N3304 1.48 2NB6080 7.74 MRAF420 20.00
2N3307 12.60 2NG081 10.05 MRF450 11.85
2N3309 3.80 2NG6082 11.30 MRBF450A 11.85
2N33T5 9.32 2NB0B3 13.23 MRF454 21.83
2N3553 1.57 2N60B4 14,66 MRF455 20.68
2NJ3755 7.20 2NB004 T.15 MRF&T7TS 5.00
2N3818 6.00 2NB095 1177 MRF4T7E 5.00
2N3866 1.089  2NB09S 20.77 MRF502 1.08
2ZN3BEEJAN 2.80 2NGOST 29.54 MRFS504 6.95
ZNIBBEJANTX 449 2N6136 20.15 MRFS509 490
2N3924 3.34 ZMNB166 38.60 MRF511 B.15
2N3927 12.10 2NB265 75.00 MAFI0 3.00
2N3950 26.86 2NB268 100.00 MRFS5177 21.682
ZN40T2 1.80 ZNB439 45.77 MRFB004 1.60
2N4135 200 ZNB459/PTOTSES 18.00 PT41868 3.00
2N4261 14.60 2NB603 12.00 PTAST1A 1.50
2NA427 1.20 2ZNB6604 12.00 PT4612 5.00
2N4429 7.50 AS50-12 25.00 PT4628 2.00
2MN4430 20.00 BFRS0 5.00 PT45840 5.00
2N4957 362 BLYSB8C 25.00 PTB659 10.72
2MN4958 2.92 BLYSB8CF 25.00 FT9784 24.30
2MN4959 223 CD3495 15.00 PT9790 41.70
2ZMN4978 19.00 HEP76/53014 495 SD1043 5.00
2ZN5090 12.31 HEPS3002 11.30 SD1116 3.00
2N5108 4.03 HEPS3003 29.88 SD1118 5.00
2N5109 1.66 HEPS3005 895 SD1119 3.00
2N5180 3.49 HEPS3006 19.90 TATI93 75,00
ZN51T8 1.05 HEPS3007 24.95 TATI94 100.00
2N5184 200 HEPS3010 11.34 TRWMRAZ2023-1.5 4250
2N5218 47.50 HEPS5026 2.56 40281 10.90
2N5583 4.55 HP35831E/ 40282 11.80
2N5589 6.82 HXTRS104 50.00 40290 2.48
MM 1500 32.20
CHIP CAPACITORS

1pt 27pf 220pt 1200pf

1.5pt 33pf 240pf 1500pt

W? canhuuppl'f s 2.2pf 39pf 270pf 1800p1

vaiue chip capac: 2.7pt 47pf 300pf 2200pf

itors you may need. 3.3pf 56 330pf 2700pt

PRICES 3.9pt B8pf 360p1 3300pf

1to 10 $£1.00 4.7pf B2pf 390pt 3800p1

11- 50 1 49 56pf  100pf 430pf 4700p!

51 - 100 1.00 6.8pf 110pf 470pt 5600pf

101 - 1,000 75 8.2pf 120pf 510pf 6800pf

1,001 up 50 10pt 130pf 560pf 8200pt

12pt 150pt 620pt LO10mit

15pf  160pf 680pf 012mf

18pf 180pt 820p! 015mf

22pf 200pt 1000pt 018mf

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR

5.22-2.7/8

5.595-2.T/a/U

5.595- 500/ 4/ICW

5.505-2.7LSB YOUR CHOICE $24.95
5.595-2.TUSB

5.645-2.7/8

9.0USB/ICW
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@ MOTOROLA Semiconductor

The RF Line

“RF458 $20.68

MRF454 21,83

NPN SILICON RF POWER TRANSISTORS

Y = dESignEd fﬂf poOwer ﬂﬂ‘\plifi&!" aﬂpli{:atiﬂﬂﬁ in indUEtrial, com- NPN SlLICﬂN HF PGWEH THANE'STUH
mercial and amateur radio equipment to 30 MHz,

... designed for power amplifier applications n industrial,
commerical and amateur radio equipment to 30 MHz,

® Specified 12.6 Volt, 30 MHz Characteristics —

Output Power = 80 Watts
Minimum Gain= 12 dB
Efficiency = 50% ® Specified 12.5 Volt, 30 MHz Characteristics —
Qutput Power = B0 Watts
Minimum Gain =12 dB

Efficiency = 50%
® Capable of Withstanding 30:1 Load VSWR @ Rated Pyt and Vo

NPN SILICON RF POWER TRANSISTOR

.. . designed primarily for use in large-signal cutput amplifier stages.
Intended for wuse n Citizen-Band communications egquipment
operating at 27 MHz. High breakdown voltages allow a high

MRF472 percentage of up-modulation in AM circuits.

® Specified 12.5 V, 27 MHz Characteristics —
§2.50 Power Qutput = 4.0 Watts
Power Gain = 10 dB Minimum
Efficiency = 65% Typical

$46.45
MRF475 NPN SILICON RF POWER TRANSISTOR M“w710 -5 s el L

. . . designed primarily for use in single sideband linear amplifier UHF POWER AMPLIFIER MODULE

output applicaiions in citizens band and other communications

equipment operating to 30 MHz. .. .designed for 125 volt UHF power amplifier applications in
industrial and commercial FM equipment operating from 400

® Characterized for Single Sideband and Large-Signal Amplifier to 512 MHz.

ﬁ.pplitﬂtiﬂns Uttllz1ng LQ‘W'LE'H'EI M{}dulﬂ‘tiﬂ'n. ® Sﬂﬂﬂifmd 12‘5 Vol UHF ChﬂrﬂEtEriﬁtiES o~

Output Power = 13 Watts
Minimum Gain = 19.4 dB
Harmonics = 40 dB

® Specified 13.6 V, 30 MHz Characteristics —
Qutput Power = 12 W (PEP)
Minimum Efficiency = 40% (SSB)

e 50582 t/Output | d
Output Power = 4.0 W (CW) R/ ?u SR
Minimum Efficiency = 50% (CW) ® Guaranteed Stability and Ruggedness
Minimum Power Gain = 10 dB (PEP & CW) ® Gain Control Pin for Manual or Automatic Qutput Level Control
® Thin Film Hybrid Construction Gives Consistent Performance
® Common Collector Characterization and Rehability

- e W SR e S 0 2 e T e . . B sy 5l

Tektronix Test Equipment Scopes with Plugﬁiﬁg

B Wideband High Gain Plug In 5 5L.W

Ch Dual Trace Flug [n LS00 () by Digital Readout Scope-with a &RIA Digital Umit

K Fast Hise OC Flug In 6300 Al &35 Dual Trace OC to 16HL Sampling Plug [n

N sampling Flug In 200, 08 and 2 3TTTA Sweep Plug In- 561 0
] Ivansfstor Risetime Plug in 16 00

W High Gain Differential Comparator Plug In 283, (K] 56 1A O to 10MHL Scope with a 3576 Dual Trace OC Eo

TU=2 Test 'Lord Plag In for S30/540/550 Main Frames 20,00 a7aMHZ Sampling Plug Im and & 3T77A Sweep Plug In. Rack Mount ALK 040
A2 Wideband Dual Trace Plug In £16; 00

151 Sampling Unit With 150F% ®isetime OC to LGHY S0 00 ERb BC o |OMHE Dual Beam Scope with .4 2REE-DIFf. and & ZRBY Diff.

ZAGT AC Differential Plug in 13300 Piug In's S00; O
153 Diral Teace-Sampling DC to 1BHI Plug In 250,00

3576 Bupf Trace Sampling DE to BISMHE Plug IN 2500 581 OC o BOMHI Scope with o B2 Duwal Trace High Gaim Flug In RS0
TR Sampling Sweep: Flug in 250,00

10 Spectrum Analyzer 1. to 36MHI Plug [N 100000 Gkl Sampling Scope with a 5T3 Timing Flug In and & 457 Dual Trace

50 Amplifier Plug In B.00 DE o, UBGHE Samg] ing Plug In. TEE !
31 Sweap Plug In 5. 00 e e S L e L LA P A I St e LA
338 Hideband High Gain Flug In ES 00

537548 Widehand High Gain Plug In 45 .00

BAFEAC Dual Trace Plug In L1Z 5O TUbES

R37540 High Gain BC Bifferential Plug in g 00

53546 Widebamd OC - Diyfferential Plug. ln fréh. O YEER 5.1 AL EAF - LA LNE T |2, 00
5S4 Fast Rize High Gain Plug In ita N4 3=G007 L0 O ACHIOO0R 0 O fl54 [0:&D
24 Test Plug Tn For 5BO/581 Main Frosses o, 0l 3= 10002 2ad. 4CH 15008 360 00 BlE] 5. 00
107 Sguars Wave bemerator .4 to. JMHE &8, ) J82E BEEA G O SCXTSO00A P50, 00 fs 1&. 50
RM122 Freamp]lifier 2Hr To d0WHT 7% 0 ARES00A3 kSl Qi RELT 66,00 BIED fi 95
13 AC Coupled Preamplifier 25, 00 4-654 4500 AXES0A 41,00 B 4000
127 Fower S'UPIJ'I}I" For 2 Flug In'x Fad, 00 -1 75A i L SXis00 52.00 H419 14,718
131 Lurrent Probe Amglifier &Y, 00 2250k Bl 5 HE506 f4.00 T3ai 12 0
104 Time Mark Generator 63,00 4- 3008 71.60 5TEB/T160L 35.00 TaR4 1040
Red Program Control Umit 154, 00 4- 10008 184, G0 BLFE 5.00 gare 49 0
280 Trigger Countdown Unit 20 B b= GO0 145 04 EBLO6 500 2106 2. 00
455 Portable Dual Trace SOMHI Scope 2000, o0 qCKEZE08 B, 00 B11A 2. 96 E156 !.85
465 Fartabie Dual Trage 10UMHI Scope 2500, 00 4CXE50F /G B5.00 B13 £9.00 BZ2E {27.70
503 BE to 450KHZ Scope’ Hack Mount 250,00 1 T 113.00 58948 az2. 0o B29h/PLLTE F2E K
5354 0 to 15MHI Scope Rack Mount 203 .00 dCHESOR BZ. 00 G146 5. 00 B 55 A
043 OC o 33MHI . Scope 300.40 G ESDOA 14700 B146A & 00 B560A /AS 5 10
L1 0 to 10MHI Scope: Rack Mount 180,00 ACEIS0R 107, 0 bl4nH H29840 7,00 oA Q.50
S51A O to 10MHI Scopa Rack Mount 200,00 B350 9.0

CIRCLE 27 ON READER SERVICE CARD



MICROWAVE

COMPONENTS

ARRA

a

e R
2416 Variable Attenuator £ 50.00
i614-60 ¥ariable Attenuator 0 to 60dB 75.00
LUSZ0A Yariable Attenuator |8 to 26.5 GHz 100.00
4 6HE -1 Variable Attenuator 0 180d8 1 O

E o 180dBE

Vartable Attenuator

(ool
Am

[

Pa P
]

i il =

&

General Microwave

Directional Coupler 2 to 4GHz 20dB Type N

Hewlett Packard

HaB7B 100 ohms Neg Thermistor Mount (NEW)
HAB7B 100 ohms Neg Thermistor Mount
4/7/8 200 ohms Neg Thermistor Mount (USED)
XEETA 100 ohms Neq Thermistor Mount (USED)
14878 100 ohms Neq. Thermistor Mount (USED)

JEEEA 100 ohms Neg Thermistor Mount (USED) 150. 00
47EA 200 ohms Neg Thermistor Mount (USED 50. 0!
24 FHA 200 ohes Balanced Neg. Thermistor Mount (USEL 75.00
J3g¢ 5.85 to B.Z GHz Variable Attenuator U to 50dB g 50 .00
L I82A 8.2 to 17.4 GHz Variable Attenuator O_to 50dB 220 .00
IEESA 8.2 ito 12.4 :":-.,_- :h"'ﬁ:t :.l.-1-':':_.|.. & &l e g
1944 ! to £ GHz Variable Attenuator € 120d8 29
Tkl e &

NELSS /A Havaeguide Adapter S .
Ead 4R 18 to £6.5 GHr Crystal Detector 250 .00
37 5A 18 to £6.5 GHz Yariable Attenuator 100.00
14 364 Bandpass Filter 8 to 12.4 GHz 75.00

£4 394 Z GHz Notch Filter
BaT1A RF Detector
1424 VHF Nolse Source

L3q7 K g.2 to l12.4 GHz Noise Source
7.05 to 10 GHz Freguency Meter
1.95 to 5.85 GHz Freguency Meter
LHZz Freguency Meter

H532A
G5I2A

JaIZA

2.80% to-d.¢

[ T e T

-

;;.

/5.00

150.00
100. 00
100.00
100.00
125 .00

(USED)

75,00
KO, QD
140, QD
¢ol, 00
300.00
300.00
Y00, (3

e 1! " | i b
YO Carriage with a 444A Slotted Line Untuned Detector Prgbe
L et T . & o e
and B098 Coaxial Slotted Section 2.6 to 18 GHz 1 75.0
- Lo - E o
HO9E Carriage with a 4428 Broadband Probe 2.6 to 1£.8 GHz
and a XHEI10H tied Section i
3 farriage with a XE10B Slotted Section and a PRD Z50A
Detector Mount & to 1Z2.-4 GH?
f‘d' ’
...... - o= _
ALl SR BULIlS Yariabie ALienuator L
ALl- 268 01167 Variable Attenuator il

Microlab/FXR

Y& 108
NAT4A
R638S
GO1-B1A
Y&E100

Narda

ALY

Frequency Mater 12400
Frequency Meter 3950
Horn 8.2 - 1£.4 GHZ

X to N Adapter H.Z2 -
Coupler

22809 Directional Cou

23l 0U
350,00
B0, 00

35,00
75,00

- 1B000 MC
= 11000 MC

12.4 GHz

|

pler 7 to 12.4 GHz 1048 Type N 250.00

S013C- 1M 225408 DMrectional Coupler 2 to 4 GHrF 10db Type SMA g0.00
2014-10 22538 Directional Coupler 3.85 to 8 GHz 10dB Type SMA 20.0
4014C-¢ 72876 Directional Coupler 1.85 to B GHz 6dB Type SMA 0. (
$015C- 22539 Directional Coupler 7.4 to 172 GHz 1048 Type SMA 95.0
41 5L 300 23105 Directional Coupier 7 to 12.4 GHZ 3048 Type S5MA .
1048- 27 Directional Coupler 4 to 8 GHz 2048 Tvpe N 125.0(
M- 21 Direcitonal Coupler 240 to 500 MC 2048 Type N 125.
30k 1 - ¢ Hirectional Coupler 500 to 1000 MC 2048 Type N 125. 00
08 3-2 22006 Directional Coupler 7 to & GHr 2048 Twpe N 25
00 3= 11 22011 Directional Coupler 2 to 4 GHz 10d4B Type N 7500
00132 22012 Mrecticonal Coupler 2 to & GHz J0dE Type N 5.0
3042-20 Hrectional Coupler 950 to 2 GHz 2048 Type N 125. 00
1043-3 22007 Directional Coupler 7 to 3.5 GHz 30dB Type N 125.00
22574 Directional Coupler 2 to & GHzr 1048 Type N 12%.00

1033 Coaxtial Hybrid £ to 4
1032 Coaxfal Hybrid 950 to
22380 Yariable Attenu
Wavequide to Type N A
Fixed Attenuator 8.2
Wavequide

Ul 1¥.4 to 18 HZ Variab
10l B.Z2 to 12.4 GH: Varia
C101] Yariable Attenuator 0O
205A/7 367 Slotted Line with Typ
1958 B.Z to 12.4 GHr Varia
1BSEBS 7.05 to 10 GHz Variab
196 8.2 to 12.4 GHz Varia
1708 3.95 to 5.85 GHr Yeari
S8EBA Frequency Meter 5.3 t
140A,.C 0. E Fized Attenuators

109J,1 Fixed Attenuators

WEINSCHEL ENG. £692 Yariable Attenua

GHz 3dB Type N 12500

£ GHz 31 dB Type N 12600

ator 1 to 90dB 2 to 2.5 GHz Type SMA 550,00
dapter 1500
to 14.4 GHz 6 dB 50.00
25,00

300.00
200.00

e Attenuator 0 to 6048
ble Attenuator 0 to 60dB

to 60db 200.00
- N “E’rgr :L.I-\.l"llrl
hle Attenuator 0 to S0d8 100.00
Ie Attenuator 0 to 404E 100.00
ble Attenuator to 4548 100.00
able Attenuator 0 to 4548 100.00
o 6./ GHz 100.00

-
tor 430 to 6048 100.00

MEMORY

———
K

TF VL RN E
cf AR L2210
44 4 POy
A e L
™ & & 0§ i
Z114L2
SR
cl114L3

4027
4060/2107
4050/9050
2111A-2/8111
2l112A-2
Z115AL-2
6104-3/4104
7141-2
MCMEE4 1L £0
9131

COMPUTER IC. SPECIALS

DESCRIPTION PRICE

Ik = B EPRIM 5 7.99
/X = B EPROM SYolt Single Supply 20. 00
IE = & Static RAM 450n+ 6. 59
IK x 4 Static RAM ns 5.99
K x 4 S5tatic RAM 350m 99

e
LY =)

dE x | Dynamic RAM 3.
Ak x 1 Dynamic RAM 3
4k x | Dynamic RAM 3.
256 x 4 Static RAM 3
256 x 4 Static RAM % 53
1K % 1 Static RAM 55ns d.
4K | Static RAM 320ns 14.99
|

= ==
W WD WD

WDy L
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DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

a monthly feature by

KARL T. THURBER, JR., W8FX

HF Verticals, Plain And Simple

In last month's column, author W8BFX
concluded a two-part discussion of
variations on the dipole antenna. In-
cluded were facts on Vees and in-
verted Vees, vertical dipoles, slopers,
T2FDs, double bazookas, double
Zepps, and extended double Zepps. In
this issue, he embarks on another two-
part spread covering popular h.f. ver-
tical designs. This month, the simpler
forms.

Put any two DX'perts together and
begin a discussion of antennas and
you're almost certain to trigger a
heated exchange on the merits of ver-
tical vs. horizontal polarization. We
don't really want to get into the thick
and heavy regarding the pros and cons
of these two antenna types just now,
other than to make a few general com-
ments. So let's lay the groundwork.
Horizontal vs. vertical polarization.
Because of its economy and simplici-
ty, the vertical antenna has long en-
joyed popularity within the amateur
community. Its appearance is usually
neat, it's suitable for multiband opera-
tion, it doesn’t require a great deal of
horizontal space, it's relatively easy to
construct, and it's not normally hard to
adjust. But what about performance?

On the lower h.f. bands, 160 through
40 meters, the vertical is hard to beat,
and in fact can work surprisingly well if
it iIs mounted unobstructed by foreign
objects, has a good ground system,
and is properly matched to the trans-
mission line. At practical heights, the
vertical antenna lays down a very low-
angle, horizon-hugging signal in all
directions, which favors transmission
and reception from distant points. Po-
larization, per se, is not a big factor in
h.f. skywave propagation, due to the
nature of the ionosphere, which mixes
signal polarization.

631 N. Overbrook Drive, Ft. Walton
Beach, FL 32548

Band Frequency (kHz) Use Driven Element Radials
160 1850 160-low 126" 67 129" 9"
160 1950 160-high 120" 0" 126" 4"
80 3600 C.W. 65’ 0” 66’ 8"
80 3725 Novice C.W. 62’ 10" 64’ 5"
80 3750 Mid-Band 62’ 5" 64" 0"
75 3850 Phone 60’ 10" 62’ 4~
40 7075 C.W. o 1" 33" 11"
40 7150 Mid-band 32" 9”7 33 T"
40 7175 Novice C.W. 32' 8" 33" 6"
40 7225 Phone 32" 5" - < e 1o
20 14050 C.W. 16" 8" ) 5 fE
20 14175 Mid-band 16’ 7” 17’ 0"
20 14275 Phone 16 5 16’ 10"
15 21075 C.W. v o2n 11" 57
15 21175 Novice C.W. b ] e {1 [T
15 21225 Mid-band y Iy g o 11" 4"
15 21350 Phone : 21 il ¢ i . A
10 28050 C.W. 8" 5" 8
10 28150 Novice C.W. 8" 4" ikl A
10 28750 Phone-low g 2" 8 5"
10 29075 Phone-high B 1 8' 4"
10 29475 OSCAR (receive) 80" Bl
+ Dimensions, which are approximate, are rounded to next higher inch.
+ Driven element dimensions are derived from the formula
f (in feet) = 234
f(MH2) 240 I
+ Radial dimensions are derived from the formula f (in feet) =
f(MHz)
Fig. 1- Quarter-wave vertical antenna lengths.

Compared with a horizontal antenna
at heights of 30 to 40 feet, the vertical
will usually perform better over longer
distances—around 700-800 miles and
up, whereas the horizontal will normal-
ly turn in a better performance over
shorter distances. On the lower bands,
where full-size V4-wavelength antennas
are often impractical, a shorter radi-
ating element may be used, but this
wastes power in the loading coil used
to resonate the antenna.

Nearby objects, such as buildings,
trees, and utility wires, can also absorb
energy and upset the radiation pattern.

It may be helpful to elevate the antenna
above the obstructions, by installing it
on a roof or mast. This may be done if
an artificial ground plane is installed,
as will be described later.

While the vertical's low-angle-of-
radiation characteristic is a desirable
one, the omnidirectional pattern be-
comes a disadvantage when working
DX. One's power is spread across the
compass, rather than being concen-
trated in the desired direction. Recep-
tion suffers in that signals from all
directions are received equally well,
and man-made noise seems to be
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picked up stronger on the vertical. On
the higher h.f. bands—20, 15, and
10—where multi-element antennas
take on manageable dimensions, a
Yagi beam or Quad will easily outper-
form the vertical and dipole alike.

A final point: The vertical polariza-
tion and low angle of radiation can ag-
gravate television interference (TVI) and
broadcast interference (BCI), as well as
problems caused by r.f. getting into
nearby telephone lines and hi-fi equip-
ment. Be aware that vertical polariza-
tion used in crowded urban quarters
may cause problems along these lines.

Vertical antenna theory and some
basic designs. The vertical is popular
on the h.f. bands, since it's possible to
obtain low-angle radiation for both
local (ground wave) and DX work. if in-
stalled with its bottom end less than
Ya-wavelength high and operated over
a reasonably conductive ground, it's
indeed a good performer. In fact, the
vertical is almost exclusively used for
broadcast.and many h.f. point-to-point
circuits. It produces high current den-
sity in the ground beneath and around
it, however, and therefore requires an
extensive ground system—as many
as 120 radials in broadcast service
(more on this later).

Vertical antennas are commonly of
Ya-, V2-, or 5/8 to 0.64-wavelength. The

L (in feet)= 234

f (MH2)
This length is only approximate, since
exact resonance will be determined by
the diameter of the wire, tubing or rod
used to construct the antenna. Buried
radials need not be resonant, but
those installed above ground should
be slightly longer than the driven ele-
ment. Their dimensions are given by
the formula

Fig. 1 shows formula-derived driven
element and radial lengths for each

h.f. amateur band. +
For multiband operation, except for

the special 40/15 meter situation, a
base loading coil is used to tune out
the antenna’s reactance. The typical
base-loaded vertical is simply a piece
of tubing, 16-25 feet long, with a
tapped inductor at the bottom to allow
manual resonating on each band or

L (in feet)=_240 band segment. Be aware that adjust-
f (MH2) ment is required at the antenna's base
S Vs -wave Ya-wave
L [ ] -'—I L a
3502 3502 5002
VIO _4k\
Vs - wave radials

GROUND MOUNTED MARCONI

Pipe or tower

:

15 -wave

42

GROUND PLANE

Ya-wave radials

DROOPING GROUND PLANE

Matching
s=Cclion

longer antennas produce some gain Matching
relative to the basic Ya-wave; for exam- )| | [l]ﬁectmn I.
ple, the Yz-wave vertical yields about a , bose | L 1P

2 dB gain, and the 5/8-wave radiator a >5ﬂ£’< >_5ﬂ”<
P AT A T A Radials Radials

3 dB gain. The height required, as well
S8-WAVE VERTICAL

AA LA

as the non-standard feedpoint imped-
ance (which requires a base matching
device), makes them unwieldly except

GAMMA-MATCH OR SHUNT-FED Y2-WAVE VERTICAL

on the higher bands, 15 and 10 meters, - I 0
and on the 27 MHz CB frequencies. ‘ |

Thus, most popular h.f. verticals are of V2-wave V2-wave

the Marconi or resonant Ya-wave type. l _L

When the antenna is cut to a-wave- S ThER T I V2 -wave a‘;—ﬂx
length, the feedpoint impedance Is ap- | % -wave mjmmuem or =iy ‘

proximately 35 ohms, allowing a fair gut s _] open wire line | 70— 750
match to popular 50-52 ohm cables 50— 758 J coax

without the use of tuning coilsorother | 7777777777777 coax \ S

matching devices. I'he antenna can be
shuntfed or series-line matched to ef-
fect a near-perfect impedance trans-
formation over all or a considerable
portion of a band.

The %a-wave vertical is mainly a
single-band antenna, although a
40-meter vertical will take power on 15,
an especially attractive situation for

“J“-FED VERTICALS VERTICAL DIPOLE

"Tr,%h

&

Mast
Upper radiator

Insulator

: il
Va-wave
i ]

the Novice. In this instance, the Va-wave ||l Metal sleeve
40-meter Y4-wave turns out to be three- |

quarter waves on 15. (Any odd multiple l

of quarter waves will allow relatively 4 e

low-impedance feed directly with
coaxial cable.)

The vertical physically consists of
two components, the driven element
and the ground connection or ground
plane. The approximate driven element

length is derived from the equation

4. WAVE SLOPER COAXIAL ANTENNA

Fig. 2- Representative vertical antenna configurations. Note: Impedances are
approximate and the drawings are not to scale.
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P

Two parallel
conductors

Ya wave
g 2"

B'S" rachals
{4 required)

70—-7512
cCoax 10
transmitter

{A) FOLDED GROUND PLANE

3 band parallel driven
glements (cut to dimen-
| | sions shown in Fig. 1)

i

80 -562{1
coax 10
transmitier

(8) PARALLEL GROUND PLANE

(4 required)

3 band radial sets

The trombone-shaped 10 meter anten-
na at left is made from two parallel
conductors, joined at the top and
separated at the bottom. One is con-
nected to the coax lead-in's center
conductor, the other to the braid
shield and radials. Copper or alu-
minum tubing can be used to form the
driven element, as can 300-ohm TV-
type twinlead or 450-ohm open-wire
line. This broadband antenna should
allow coverage of the entire 10-meter
band with acceptably low s.w.r. Feed-
point impedance is slightly higher
than 75 ohms, so a matching trans-
former may be required.

Antenna at left for 10, 15, and 20 meter
operation is the vertical equivalent of
the parallel multiple dipole. A fishing
pole, dowel or other wooden mast sup-
ports three vertical wire driven ele-
ments, resonant on each band, which
are connected together at the base.
Center conductor of the 50-ohm coax-
ial cable is in turn connected to the
driven elements. Four sets of 3-wire
parallel radials, each cut for reso-
nance on a particular band, are con-
nected to the coax outer braid. Once
initially tuned, band changing is auto-
matic.

Fig. 3- Two unique vertical antenna designs.

when changing bands. To make a ver-
tical operate automatically on more
than one band, the electrical length is
varied by installing pretuned, parallel-
resonant traps at specific points to
electronically "cut" the antenna to
Va-wavelength resonance on each
band. (We will cover both types in next
month's column.)

Several popular full-size vertical
antenna configurations are shown in
fig. 2. In addition to these, two simple
specialized designs particularly ap-
peal to me.

One is the parallel ground plane
antenna, a close cousin to the parallel
dipole described in a previous column.
In this inexpensive, no-trap design,
three vertical wires cut for the 10, 15
and 20 meter bands are taped to a
cane or other wooden pole about 17’
long and connected in parallel at the
base to the transmission line center
conductor. A minimum of four sets of
radials are used, each set consisting
of a resonant radial for each of the
three bands. The antenna can be
mounted on any convenient support. A
good match to coax is possible on
each band without adjustment after
initial trimming; the nonresonant
driven elements have a high imped-
ance and are therefore practically

nonexistent on other than the band for
which they are cut. Bandswitching is
automatic since the antenna is self-
resonant on the three bands.

With 10 meter activity and band con-
ditions on the upsurge, an antenna
that is both inexpensive and incon-
spicuous is handy to have to get in on
the fun on the high band. With a band-
width of 1.7 MHz, however, 10 meters
is hard to cover with a single antenna
if good transmission line matching is
to be had. The folded ground plane, a
variation of the familiar folded dipole
can be used as a vertical radiator. Any
type parallel conductors, even a length
of twin-lead or open wire supported by
a wooden mast, about 82" in length,
can be used as the vertical element.
The conductors are joined at the top
and opened at the bottom. One con-
ductor is connected to the 70-75 ohm
transmission line center conductor,
the other to the coax braid. What
results is a trombone-shaped antenna
with a very wide bandwidth compar-
able to that of the folded dipole. As the
base impedance is somewhat higher
than 70 ohms, a matching network
may be required for low s.w.r.

Both of these two interesting de-
signs are shown in fig. 3.

Don’t forget the ground. With most

| verticals, operation against a low-re-

sistance ground is a “must” if the
antenna is to radiate better than the
proverbial wet string. Indeed, the im-
portance of an efficient ground sys-
tem for the vertical can’t be over-
emphasized. Why is this so?

The vertical, in its simplest form, is
designed to be electrically equivalent
to a dipole stood on end. When
mounted close to the ground, the
earth takes the place of the “missing
half” of the dipole. The antenna can
work effectively in this mode only if
there is a low-resistance connection
to ground, since the ground circuit
resistance, along with the radiation
resistance of the antenna, deter-
mines the amount of current flowing
in the antenna circuit and therefore
the power radiated. A ground circuit
resistance of more than a few ohms
will substantially detract from the
mirror effect the earth is to provide
and can result in extremely low anten-
na frequency—possibly as low as
10%. To secure a good ground, rods,
wire mesh screens, and radial wires
are used.

If local conductivity is exceptional-
ly good or if the soil beneath the
antenna is chemically treated to in-
crease conductivity, a simple 4-6
metal stake may serve as the ground
connection. Far better and more effi-
cient are ground wires arranged in the
form of wagon wheel spokes radia-
ting from the central ground rod, with
each radial preferably terminated in a
ground rod. Wire size or type conduc-

tor is unimportant; the radials do not
have to be of any particular length,
they do not have to be laid in a
straight line, and they don't even have
to be buried. A large number of long
radials is better in reducing ground
losses that a number of short ones.
However, since the largest losses oc-
cur in the ground near the base of the
antenna (where current flow is high-
est), it's better to use a larger number
of radials of shorter length than a
smaller number of longer ones, for a
given amount of wire. Wire mesh
(such as chicken-wire screening) can
be used effectively under the anten-
na, in the area of highest ground loss.

If a good ground can't be obtained,
of if the ground mounted antenna
would be surrounded by power-ab-
sorbing objects, you can mount the
antenna atop a mast or on a roof, in-
stalling your own artificial ground
system (ground plane) under the ver-
tical. The antenna is supported by at
least four ground plane radials, in-
stalled at the base of the elevated
antenna and connected to the braid
of the coax and to the supporting
tower or mast (if metal). The ground
plane radials should be %a-wave-
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G Tempo $-1

® The first and most thoroughly field
tested hand-held synthesized radio available.
800 channels in the palm of vour hand.

¢ Simple to operate. (You don’t need a
degree in computer programming)

¢ Heavy duty battery pack allows more
operating time between charges.

e External microphone capability
e The lowest price ever...$259.00

® The S-1T (With touch tone pad
installed)...$289.00

The Tempo line also features a fine line of extremely compact
UHF and VHF pocket receivers. Theyre low priced,
dependable, and available with CTCSS and 2-tone decoders.
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
communications and features a remote control head for hide-
awa mﬂunn%

The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15
(VHF) micro hand held transceivers provide 6 channel
capability. dependability plus many worthwhile features at a
low price. FCC type accepted models also available.
Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

TOLL FREE ORDER NUMBER: [800) 421-6631
For all states except Califorma

X ;
' YEARS OF §/
SERVICE

Calit. residents please call collect on our regular numbers

11240 W. Olympic Bilvd., Los Angeles, Calil. 90064 213/4T77-6701
931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730
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the first in synthesized
portables gives you

the broadest choice
at the lowest price

«nNec new $-5

* The only synthesized hand-held offering 5 watts
output. (Switchable for 1 or 5 watt operation)

** The same dependability as the time proven S-1.
Circuitry that has been proven in
more than a million hours of operation.

* Heavv duty battery pack.

* External microphone capability.

X The S-5’s exciting low price...only $299.00
*® With touch tone pad $339.00

SPECIFICATIONS

Frequency Coverage: 144 to 148 MHz SUPPLIED ACCESSORIES
Channel Spacing Receive every 5 kHz, Telescoping whip antenna, ni-cad battery
ngﬁr:ﬂ Simplex or pack, charger.
. Z
i DPTIONAL ACCESSORIES
Eﬂﬁg:ﬁﬁ?&':ﬁmemg ??Enh:ggtandbu 12 Button touch tone pad (not installed)

$39 # 16 Button touch tone pad (not
installed): 548 = Tone burst generator;
$29.95 » CTCSS sub-audible tone control

800 ma-transmit
Antenna Impedance. 50 ohms

S ??’[;T}rr::rfc?zﬁ'm:'; 5 $29.95 & Rubber flex antenna: $8 ® Leather
x 6.7 holster: $16 e Cigarette li nmraplug maobile
Weight 17 0z charging unit: $6 ® Matching 30 watt
Sensitivity Better than 5 output 13.8 VCD Eﬂwm amplifier (S30):
microvolts nominal for 589 e Matching 80 watt outpul power
20 db amplifier (580); $149

The Tempo S-2

Tempo is first again. This time with a superior quality synthesized 220 MHz hand
held transceiver. With an S-2 in your car or pocket you can use 220 MHz repeaters
throughout the U.S. It offers all the advanced engineering, premium quality
components and exciting features of the S-1. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to get started. With the addition of the S-
25 (25W output) or S-75 (75W output) Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have a 220 MHz rig, the S-2 will add
tremendous versatility. Its low price includes an external microphone capability,
heavy duty ni-cad battery pack, charger, and telescoping whip antenna.

Price...$349.00 With touch tone pad...$399.00

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity of a high powered base
station. VHF (135 to 175 MHz)

Drive Power Qutput Model No Price
2W 130W 130A02 5209

10W 130W 130A10 5189
aow 130W 130A30 £189
2W BOW BOADZ $169

10W BOW 80A10 $149
30W BOW B0OA30 £159

2w S50W 50A02 $129

2W 30W 30A02 s B9

UHF (400 to 512 MHz) models, lower power and FCC type accepted modeis

s ==z WY flall

Prices subpect to chamge wthow! mobice

714/772-9200
816/679-3127




Antenna of the Month:
Hy-Gain 18HT
Multiband H.F. Vertical

The Hy-Gain 18HT is a full-size,
automatic bandswitching vertical
which covers 80 through 10 meters. It
features a stub decoupling system
which effectively isolates various
sections of the antenna so that an
electrical Va-wavelength (or odd
Ya-wavelength multiple) appears on
all bands. With the addition of a base
loading coil, the antenna can also be

I used on 160 meters.

The galvanized 24' tower requires

" no guying in winds up to 75 m.p.h. The

top mast is constructed of 6063-T832
taper swagged aluminum that ex-
tends the antenna to an overall height
of 50°. A special hinged base as-
sembly allows complete assembly at
ground level and easy raising and
lowering.

The matching system employed
allows an s.w.r. of less than 1.5:1 to
be attained at resonance on all bands
(80 through 10 meters). Typical 2:1
s.w.r. bandwidths are 700 kHz on 10;
300 kHz or better on 15, 20 and 40
meters; and 250 kHz on 80 meters.

=== =

NEW MFJ VERSALOAD

MFJ KW DUMMY LOAD

Lets you tune up fast into 50 ohm resistive load. Extend
life of finals. Reduce ORM. Includes transformer oil. 1 KW
CW, 2 KW PEP for 10 minutes. Low VSWR to 400 MHZ.

Mew HFJ-!H 'UEHSALIIAII kilowatt dummy
load lets you tune up fast. Extends life of trans-
mitter finals. Reduces on-the-air ORM,

Run 1 KW CW or 2 KW PEP for 10 minutes,
Y2 KW CW or 1 KW PEP for 20 minutes. Con-
tinuous duty with 200 watts CW or 400 watts
PEP. Complete with derating curve.

Quality 50 ohm non-inductive resistor,

08 cooled. Includes high quality, industrial grade
transformer oil (contains NO PCB).

Low VSWR to 400 MHZ: Under 1.2:1, D-30
MHZ. 1.5:1, 30-300 MHZ. 2:1, 300-400 MHZ.

ideal for testing HF and VHF transmitters.

$0-239 coax connector. Vented for safety. Re-
movable wvent cap. Has carrying handle. 7-1/2
inches high, 6-5/8 inches diameter.
26 »
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Includes high quality

transformer oil.

Low VSWR to 400 MHZ.
1 KWCW, 2 KW PEP.

$2995

Order from MFJ and Iry it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year unconditional guarantee.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $29.95
plus $4.00 shipping for MFJ-250.

Dont wait, tune up fast and save those finals
and reduce on-the-air ORM, order today.

800-647-1800

CALL TOLL FREE .

Call 601-323-5869 for technical information, or-
derfrepair status. Also call 601-323-5869 outside
continental USA and in Mississippi.

MFJ ENTERPRISES, INC.

9762

BOX 494, MISSISSIPPI STATE, MS
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length for the band to be used. They
should be insulated at the far ends
and separated from guy wires by egg
insulators.

Four or more radials provide an ef-
fective ground plane mirror for the an-
tenna, and they also act as decoup-
ling stubs to choke off current flow on
the mast used for support. The radi-
als may be run parallel to the earth or
sloped downward; sloping them at a
45-degree angle will raise the feed-
point impedance, possibly allowing a
direct match to 52-ohm cable without
the use of a matching device. For
multiband operation, paralleled radial
sets should be used for each band,
though 40 meter radials will suffice
for 15-meter operation due to their
odd-harmonic resonance on the
higher band. (Multiple conductor TV
rotator cable or twin-lead can be used
for the parallel radials if the conduc-
tors are peeled back to form Y-wave
radials on each band.)

In difficult apartment or business
locations, where the antenna can
neither be ground mounted nor used
with an artificial ground plane, you
may still be able to use a vertical if
you can find a large mass of metal
close by the antenna base that has a
direct or capacitive-coupling to
ground, such as air conditioning or
heating systems, structural steel
frames, downspouts, etc. Windowsill-
mounted “semi-verticals’ may be used
where roof-mounted antennas are
prohibited, if a cold-water pipe or
radiator connection can be found
and/or if tuned radials or a counter-
poise is used for r.f. grounding. The
metal bodies of trailers, mobile
homes and campers may be used as
parts of a ground system for verticals.
Results are unpredictable and will
likely vary from band to band. On-the-
air performance depends to a large
measure on ones dogged persis-
tence in trying to secure an effective
ground system.

Antenna of the Month

Beginning this month, and from
time to time in subsequent columns,
we will feature an “antenna of the
month.” We'll pick an unusual com-
mercial antenna design and review its
technical details for the benefit of CQ
readers who may be contemplating
purchase. In the future, we may be
able to include unique homebrew de-
signs, so if you have a special design
you are particularly proud of and
want to share it with other readers,
send along a technical rundown.
Good photo and sketches are a must.

See you then.

73, Karl, WBFX

Say You Saw It In CQ
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® Expedition to Venus - Fort Venango
Mike and Key Club, W3ZIC, of Oil City and
Franklin, Pennsylvania, will sponsor an
expedition to Venus—that is, Venus, PA—
on September 6 and 7. Operations will be
on Novice and General portions of the
band, all modes, all bands, including 2
meter f.m. on 147.12, 147.72. Operation
will be in Clarion County, an extremely
scarce one. A certificate will be awarded;
send Clarion County, an extremely scarce
one. A certificate will be awarded; send
s.a.s.e. to Joseph Szabat, W3LST, 228
Plummer St., Oil City, PA 16301.

® South Jersey Radio Association’s 32nd
Annual Hamfest - The South Jersey Radio
Association is hosting a 32nd Annual
Hamfest in this, their 64th year of exis-
tence. The Hamfest will be held on Sun-
day, September 7th, on the grounds of
Pennsauken Senior High School on Hyl-
ton Road (12 miles S.E. on Rte 73 from
the Tacony Palmyra Bridge) in Pennsau-
ken, N.J. There will be a flea market and in
addition, prize drawings, contests, Bingo
for the ladies, and games for the children.
In case of inclement weather facilities in-
doors can accomodate exhibitors and at-
tendees. Admission is $3. Tailgate or
booth space is $5 per seller. Talk-in on
146.52 simplex; 146.22/82 PARA SJRA Re-
peater. For more information contact Ed-
win T. Kephart, W2SPV, 4309 Willis Ave.,
Pennsauken, N.J. 08109.

® Butler Hamfest - The Butler County
ARA Hamfest will be held on September
7th from 9 a.m. to 4 p.m. at the Butler
Farm Show Grounds, Rt. 68, Butler, Penn-
sylvania. Free outside fleamarket, indoor
fleamarket, refreshments, prizes. $1 dona-
tion for admission, free parking, children
under 12 admitted free. For more informa-
tion contact WA3GDS, Dan Metrick, 130
Rieger Rd., Butler, PA 16001.

® WODXCC Convention - The Northern ll-
linois DX Association will host the
WODXCC Convention on September 13 at
the Arlington Park Hilton, Arlington
Heights, lllinois. A full program for DXers
is planned. For details write: Howie Hunt-
ington, KOKM, 65 South Burr Oak Drive,
Lake Zurich, IL 60047.

® Indiana Hamfest - The Porter County
Amateur Radio, Inc. will hold its annual
Hamfest at the Porter County Fairgrounds
in Valparaiso, Indiana on September 14,
Flea market, technical sessions, door
prizes, bingo, food. Dealers and commer-
cial exhibitors; free indoor and outdoor
space. Gate opens at 6 a.m. Talk-in on
147.96/.36 and 146.52 MHz. Advance tick-
ets, $1.50. At the gate $2.00. For tickels
and information, write to Charles Baker,
WOSJN, P.O. Box 251, Portage, IN 46368.

Say You Saw It In CQ

® Tu-Boro ARC Auction-The Tu-Boro
ARC will hold its Annual Auction on Sep-
tember 18 at the Odd Fellows Hall, 149-14
14th Avenue, Whitestone, New York. 6
p.m. for sellers, 7 p.m. for buyers. Dona-
tion $1.00 per person. Beer and soda
available. For information call: Walt,
WB2PFO at 212-539-5732 nights, and Ed,
WB2IBQ at 212-746-4082. Talk-in on
146.52.

® Cincinnati Hamfest - The Cincinnati
Hamfest will be held on Sunday, Septem-
ber 21st at Stricker's Grove, State Route
128, Venice (Ross), Ohio. Exhibits and
booths, prizes, refreshments, flea market,
talks, entertainment, and more. Admis-
sion and registration is $4. For more infor-
mation request a copy of the “Hamfest Is-
sue' of “The Mike and Key" from WBALW,
3965 Harmar Court, Cincinnati, OH 45211.

® Skyview Radio Swap and Shop - The
Skyview annual Swap and Shop will be
held on September 21 from 12 to 4 p.m. at
the Sokol Camp, Lower Burrell, Pennsyl-
vania. For more information send a s.a.s.e.
to Jim Jackson, K3VRU, RD # 1, Box 7A,
Apollo, PA 15613.

@ Radio Association of Erie Hamjam -
The Radio Association of Erie, Pennsyl-
vania will hold their annual Hamjam on
Sunday, September 28th at the Rainbow
Gardens at Waldameer Beach Park, Erie,
Pennsylvania to promote the Amateur Ra-
dio Fraternity.

® On-the-Air Reunion - An on-the-air re-
union, sponsored by the Canal Zone Ama-
teur Radio Association (CZARA), Panama,
to foster continued friendship among for-
mer KZ5's, will be held in the contest per-
iod of 48 hours beginning 0001Z, Septem-
ber 27. A1 and A3 modes only, noO Cross
mode operation allowed. Listen within the
lowest 25 kHz of the c.w. and phone seg-
ments of the U.S. General Class portion
on each band. Contest call will be **CQ Ex-
KZ5 Reunion.” No power limitations. Ex-
tract of contest logs must be mailed by
October 31, 1980 and must be marked
either “Reunion” or "Balboa Award."
Send to John B. Barham, HP1XOG, PSC
Box 4481, APO Miami 34001. Former KZ5's
who choose not to submit an entry are en-
couraged to provide current call signs and
address via QSL or post card to the above
address. Also contact the above for more
information about the contest.

only

Portable 600 MHz

®75 mV Sensitivity

Digitrex Electronics

PA-19 Wideband Preamplifier
® 2 to 200 MHZ Bandwidth(-3dB Points)

® 19 dB Gain!
® 50 Ohms Input & Output Impedance

. ® Tiny PC Board Size(7/8"" x 1-5/8")

. @ Absolutely No Tuning Required

® Extremely Stable

® Draws only

® Great Way to Increase Sensitivity
of Receivers, Counters, etc.

s 8 .95 @ Fully Assembled and Tested

+.50 Shipping/Handling @ Instructions Provided, Full Warranty

Frequency Counter.; g, or 100 Hz Resolution

20MA@12VDC

¢ 1-600 MHz Range

® Assembled and Tested

® Full Lifetime Warranty

eSize: "L x 22" Wx 1% "H
¢BNC Whip Antenna Opt. $8.95

ppd.
55 9 5 95 (less ant.)

C.0.D. Orders Welcome

Digitrex Electronics

4412 Fernlee, Royal Oak
Michigan 48073 313-651-9247
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Big Savings
from the
Ground Up.

Other dealers wonder how we do it.
It's simple: Service and Savings to you. Cus-
tomers prefer to do business with us, because
we offer low prices and expert advice. And,
we're authorized dealers for most of the major
equipment lines.

Take a look at our antenna prices, and
you'll see we mean business:

M200H 10 ft. H.D.
galv. mast . .. % 36.99

HyGain Antennas

THBDXX ... ... $219.00
Ty $19500 Tonna F9FT Antennas
TH3MK3 ... .. . $5174.00 4 element—
TH2ZMK3 ... ... $ 99.00 Pl $ 21.95
TR . s b $125.00 9 element—
T105BA . . ... ... % 86,00 ZIMY ot e e 2O
155BA .. ... ... $133.00 16 element—
FASEA an $219.00 2ZM . .......% 5500
204BA . . ... .. .9%166.00
A
18AVT ... .. ..$ 78.00 .*E'ETI““L‘?’ S ﬂgg,m
14AVQ ... ... ¢ 4600 | alitwister. . . . .00
E\EE ----- - F%gg Cushcraft Antennas
e ' ATB34
Rohn Towers and Tribander . . . $219.00
Accessories ggﬁgg """" ﬂiggg
25G section. ...$ 36,50 153CD .. ... .. $ 83.00
45C section. . ..% 79.80 154CD ...... .% 98.00
HDBX48 self supp. 10-3CD . ......% 60.00
tower. .. ....$3169% 104CD .. .. ..% 75.00
HBX56 self supp. S T $ 85.00
FRNET. o $33399 ATVS ... .....% 90.00
3/16 EHS guy wire, 500 ARX-2 ........% 34.00
R e L $ 63.00 ARX-450 ......% 30.00
3/16 CCM cable A14711 . ... . $ 34.00
clamp . % .29 32.19 Boomer..$ 75.00
3/8 turnbuckle, eye &
eye........ $ 539

And that’s just a few examples of our
everyday low prices. Call or write for our
prices on Dentron, Drake, ETO, Swan,
Yaesu, and many other lines of quality ham
equipment. Rohn tower orders over $1300
will be shipped prepaid. Please call for de-
tails. Whether you talk to Gordon N5AU,

Bill K5FUV, or Mike KG5F, you'll get a bigger
signal for less. And we're here to serve you
six days a week.

AGI Electronics

13929 North Central Expressway Suite 419
Dallas, Texas 75243 214-699-1081

800-527-3418

CIRCLE 1 ON READER SERVICE CARD

AND FLYER ON OTHER HAL-TRONIX PRODUCTS HAL' HARCLD C NOWLAND

nMiRAC__

By Comus the microcomputer

controlled
appointment clock

- THE ONLY CLOCK
OF IT‘S KIND
NONE CAN

COMPARE

for limited & 4 g 95

o time only
s plus $2.00 shipping
NOT A KIT Reg. Price 79.95 and handling.

TIME-TRAC SOLD AND DISTRIBUTED BY
HAL-TRONIX. DEALERS WELCOME.

TIMETRAC FEATURES

* Mamory will hold up to 30

#* Sleak moders styling to comple- appointments.
mant any home or office decor. ® Lithium power cell fo retain
= Tells the tima. memaory during power outage.

= Tells the date and year. = Appointments entered out of

. Ui::r'mw to 60 minutes, 59 seconds in chronological order.
WD Dause.
g : * Colon flashes once each second
® Alarm o ring al the same fima,

* Daily appointment sats appoini- * Plugs tnto any wail autier
menis for the next 23 hours. 59 » Easy o read vacuum Nuorescenl

chronological order will ba slored

minules. display
* Future sappaintments up 1o one year * Extramaly accurate quartz crystal

s Dimmer switch tor display. clock
<
xﬁ

S8 =1

PEND .15c STAMP OR 5.A.5.E. FOR INFORMATION

TO PHONE ORDERS IN 1-313-285-1782 WBIXH
HAL‘TRON'X P.O.BOX 1101 DEPT.C
J__ SOUTHGATE, MICH. 48195

CIRCLE 50 ON READER SERVICE CARD

TWO REALLY
GREAT ANTENNAS

THE JOYSTICK VFA (variable Freq. Antenna) claims unbeaten
scoring over commercial andior conventional antennae,

® Simple, rapid erection®Not only 6band but CONTINUOUS
0.5-30Mhz, incl. BC & MARS ® Omnidirectional ® Substantially
Harmonic FREE @ 1 ;000,000 miles per watt, world record! ® Poor QTH's
enhanced! CLIFF DWELLERS DREAM ANTENNA! @ QUOTE from
RADIOZS (South Atfrica) "' A remarkable antenna with great possibilities.

lts physical size makes confined space operation a practical
proposition”.

SYSTEM ‘A’ $110.00 150 W.P.E.P. &lor Receiving only
SYSTEM‘J’ $130.00 500 W.P.E.P. &/or Improved

Q Factor Receive

UP-DATE FOR THE EIGHTIES
NEW JOYMASTER

You get all the JOYSTICK VFA top-notch capability plus the
JOYMASTER BONUS of EARTH INDEPENDENCE. This new system
gives you TUNED ARTIFICIAL EARTH radials.on ham bands 80 thru' 10,
Now snap your fingers at 99% of QTH problems!

SYSTEM ‘UM1’'$147.00 150 W.P.E.P. &lor

Receiving only

SYSTEM ‘JM2’' $162.00 500 W.P.E.P. &or improved

Q Factor Receive

JOYSTICK VFA OWNERS, update your system to JM1/JM2 for
$86.00and $101.00, respectively. Rush Mastercharge/Visano.orcheckor
request FREE literature. All goods assemble easily fromthe pack — then
you have your REALLY COMPACT ANTENMA SYSTEM. Matching
ATU's. Air mail cost incl.

PARTRIDGE ELECTRONICS LTD

7, Partridge House,
Broadstairs, Kent, England.
Tel: 011 44 0843 62535

G3CED G3VFA

Please send all reader inquiries directly.



D

a monthly feature by

JOHN A. ATTAWAY, KJAIIF

 —

NEWS OF COMMUNICATIONS AROUND THE WORLD

wB attended the Fresno DX Con-
vention (DX-80) for the first time this
year, and a mighty event it was with
presentations on Palmyra and King-
man by K6LPL, the Neutral Zone
DXpedition (8Z4A) by JY4MB, Abu Ail
by DJ9ZB and HBO9MX, Spratly by
K4SMX, YASME by Lloyd and Iris,
Rhodes and Africa by K5VT and cli-
maxing with the DX Hall of Fame
Award presentation to Hugh Cassidy,
WABAUD, which was accompanied
by a 5-minute standing ovation. Our
heartiest congratulations to Conven-
tion Chairman Dave Bell, W6AQ, and
his DX-80 Committee consisting of
Joe, N6AHU; Frank, WBAOA; Larry,
NBAR; Dick, WEET; Irv, WABGOY; Nor-
man, WBORD; Bernie, WBPJX; Marty,
NE6VI and Freid, WABWZO, all of the
Southern California DX Club, Next
year will be the Northern California
DX Club’s turn again, and rumors hint
that the site may be moved to the
greatly expanded Visalia Airport Holi-
day Inn's convention facilities.
Nothing definite yet, however, so
don’'t write for reservations.

The DX Forum at Fresno produced
a startling recommendation which |
know will interest you. It started with
an observation by Dave, K6LPL, that
rocks, reefs and sandbars were not
real countries and should be deleted

from the DXCC Countries list. One

would have expected this idea to be
shouted down by a room full of rabid
DXers. When we last mentioned it in
the CQ DX column several years ago
it required a wheelbarrow to cart
home all the letters of protest receiv-
ed at Box 205, the theme of which
was the need for new countries to
keep the award alive and excitement
in the world of DX. However, at
Fresno the group roared its approval
and voted unanimously (as near as |
could tell) in favor. Jack Troster,
W6ISQ, Dick Baldwin, W1RU, and |
looked at each other in amazement.

P.O. Box 205 Winter Haven, FL 33880

P— “IE: 4 13 Ilﬁ

At the Dayton Hamvention, Joe Ar-
cure, Jr.,, W3HNK, (left) receives his
DX Hall of Fame plaque from CQ
Publisher, Dick Ross, K2MGA. For a
complete story on the election of
W3HNK to the DX Hall of Fame see
page 78 of the December 1979 issue
of CQ. (Photo courtesy Skip,
WB8BOWM)

So what now? We don't know! Per-
haps this was just a temporary ab-
beration. On the other hand, maybe it
will be referred to the League's DX
Advisory Committee. If you have
thoughts on the matter we suggest
that you drop a note to the Committee
and let them know how you feel.

De Extra

For Those Who Remember...
(Thanks WA4JTIl and QRZ DX)

“At the Saturday DX Forum at
Dayton this year a scene took place
which stirred the hearts of many. The
moderator canvassed the audience
for those individuals who had oper-
ated from other countries, and asked
each one to stand and list his ac-
complishments. | thought to myself,
‘There is one man who could really
turn this place upside down if he were
here and could tell us of all the places
he had been.’

“Then over to my left my gaze
stopped upon a familiar counte-
nance. My heart skipped a beat. They
passed the microphone quickly down
the aisle to where he stood, almost
hidden by the huge throng present in
the hall. Yes, the hair was grayer and
maybe a little thinner, but the voice

THE WAZ Program
Single Band Worked All Zones

10 Meter Phone 20 Meter Phone

50.. VEI1BNN 299 KBUNY
51...0H28B0Z 300. . . VPOCP
52...JALADLP an WESWM
53. .. KIMWY 302. . .VE2Q0
.. . JH1LBR J03 WAILJP
85...K2ARO 304 KEWE
58. . WiSD 305. . .SM3DMFPF
306, .. YBOWR
a07...KEBEBTH
308. . .KASE
15 Meter Phone 40 Meter Phone
49. . WARTKJ 3 SMeAJU
50 WB3ICIw
51.. WIOK
15 Meter C.W. 20 Meter C.W.
31.. .K5UR 107 KENW
108. . .VETCNE
109, . . HIBLC
110. . W3AP
111 KSWE
112 SMSAKT

All Band Worked All Zones

S.S.B.
1916.. . VK2VAB 1927.. . DTV
1917.. .WDSCWJ 1828. . .DA2DC
1918. . . IBJVK 1929. . WATWTP
1918_. . IDCEP 1830. . WASCST
1920. . .168ICD 1931. . . KS5WE
1921. . .G3IVPD 18932, . .SM2HAG
1922. . . NLTH 1933. . . KRCF
1923. . . WB3DEN 1834, . . KB5DQ
1924 . . . PAQJIL 1935. . .DLODB
1925. .. DL3EW 1936. . . K4SE
1926. . .DLTQG

C.W. and Phone

4810. . . WABOVC 4823. . . VE1AL)
4811.. WAIDMH 4824 . _YUITUX
4812 .. . AIOF 4825. . WBBPOK
4813...0H2PQ 4826. . WAIFCN
4814 .. .JAJANW 4827 .. .WOTT
4815. . . WITY 4828 . . .W2FC
4816. . . KB3ES 4829 .. .SMTEL
4817 .. . WOYAE 4830 .. .SMEHTC
4818. . .FBCWA 4831. . .JRIFVW
4819. . WBOZKK 4832 .. .DF3AS
4820 . . . K5TSQ 4833 .. . WaWJ
4821 SVIIW 4834 .. VE2FGU
4822 . . G4ACOK

Applications and reprints ol the latest rules may be ob-
tained by sending a self addressed stamped envelope
(30 cenlts) size 4% x 9% 1o the W A Z Manager, Leo
Haijsman, W4KA, 1044 S.E. 43 Street, Cape Coral,
Florida 33904, Applicants forwarding QSL cards either
direct to the W A Z manager or 10 a check point should
include suflficient postage for the safe relurn of their
%Etlhcards. The processing fee for all C.Q. awards is
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was still strong and those old eyes for
a split second once again sparkled
like we remembered them from a long
ago era. He spoke of some of his
visits such as Sikkim, Bouvet,
Aldabra, Desroches and countless
others of the rare and exotic. Then
the fellow announced in that all too
familiar sweet southern drawl that he
had held some 169 callsigns during
his DXpeditioning career.

“The applause started as a low
rumble from across the room, and
built into a shattering crescendo as
the much-traveled one received a long
standing ovation. There was hardly a
dry eye in the house when the tribute
ended and the old gent silently slip-
ped from the room, disappearing into
the Dayton crowd. | guess there are
those who were with me in the audi-
ence that day who until now still do
not know who our visitor was. His be-
ing there took us back several years
to a time when chasing the new one
was somehow more fun than it is

today.

“Thanks, Gus, for helping us
remember."”

For those interested in that

‘““‘golden era,” Gus, W4BPD is publish-
ing a series on his famous DXpedi-
tions in The Dxers Magazine, P.O.
Drawer DX, Cordova, S.C. 29039.

Here and There

160 Meter DX—Stew Perry, W1BB,
(DX Hall of Fame—1968) is still offer-
ing the 160 Meter DX Bulletin free to
anyone who sends a self-addressed,
stamped envelope to his home QTH,
36 Pleasant St., Winthrop, MA 02152.
Stew has published this bulletin
since 1932. If you are interested in the
ultimate DX challenge, try 160.

Stew congratulates Ed, WA4SGF,

on working all states by 160 meter
mobile. Ed worked KH6CC during the
1979 CQ Worldwide C.W. Test, report
4/4/9, for his 50th state with the
mobile rig on top band.
New DX Bulletins—The Japan DX
Radio Club is now publishing an
English language bulletin for foreign
countries. If interested, contact the
editor, Kouichi Asai, JABKB, 90-49,
Oasa, Ebetsui, Hokkaido, 069-01,
JAPAN. The President of JDXRC is
JA3BG and Directors are JH1VRQ
and JABKB.

The DX'ers Newsletter is a new
biweekly bulletin published “for the
little guy as well as DX that's rare. If
you haven't got it, it's rare.” The
editor is Roger Carson, WD4PEQ,
P.O. Box 1458, Morristown, TN 37814.

Prefixes—EY6C is a special prefix in
the Soviet Republic of Azerbaijan,
Oblast 002. CI3LSS was a special
events station by the Radio Club of the
Listonal District School in Ontario.
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Kris, VU2KMK, is looking for the U.S.

on 14028 daily from 0100 to 0200

GMT and again from 1200-1400 GMT

using an SB-101 to a dipole. QSL to

Doug Hendricks, N7UT, 4906 Pine-

wood Drive, Salt Lake City, UT 84107.
(Photo via N7UT)

OE25 was used by Austrian hams last

spring as a jubilee celebration,
A Lidville Limerick by WA4JTI—

A Dxer not knowing the call,
Entered a pileup deep wall to wall,
After calling all day,
Much to his dismay
He found that he'd worked Montreal.

The moral—next time you hear a
pileup on a strange prefix check it out
before you dive in. You might not
need it.

An American At
The Other End

The following article was written
exclusively for the CQ DX column by
Art Candell, HH2A, who has provided

I CQ DX Honor Roll

The CQ DX Honor Roll recognizes those DXers who have submitted proof
of confirmation with 275 or more ACTIVE countries for the mode in-
dicated. The ARRL DXCC Countries List is used as the country standard.
Total number of countries on the list as of deadline is 319.
listing is automatic when submitting application or endorsement for 275
or more countries. To remain on the CQ DX Honor Roll, annual updates are
required. Honor Roll updates may be submitted at any

number. Updates indicatin
nual r

basic award fee is $5.

a first Haiti contact for many happy
DXers. If you are intereted in the trials
and tribulations of an American oper-
ating at the other end, please read on:

Many hams, listening to the exotic
flow of communications originating
out of the U.S.A.—much from expatri-
ate Americans, who dream and fanta-
size that someday they too will
somehow get the opportunity to sit
on the other side of a DX pileup with
some sort of a rare call to fascinate
their compatriots, chairbound to
some prosaic stateside call area.

Quite a few years ago, | too had
this dream, which eventually materi-
alized following my becoming a
foreign correspondent for a leading
wire service which led to various rare,
and not-too-rare, QTH's—and much
of the dream came true, but by the
same token, it ain't all milk and
honey.

During the regime of the late Fran-
cois Duvalier, and for several years of
the reign of the present President,
Jean-Claude Duvalier, hamming was
forbidden in Haiti, except for a few
special fortunate ones who held an
“HH" call by special permission, and
who were seeked out as a real special
rarity.

Unfortunately | was not one of
those privileged ones. But when the
ban was lifted 2%z years ago, | was
one of the first to become officially
licensed and shortly thereafter

onor Roll

time, in any

no change will be accepted to meet the an-
equirement. The fee for endorsements involving the issuance of a
sticker is $1. Other updates require an SASE for confirmation of total. The

WePT........310 WOGRS...... 314 WaBQY...... 307 N6FX........ 298 DJTCX.
ON4QX. .. .. 318 NAPN........ 312 NBCW........ 305 DLIRK....... 284  JAIGTF
KBEC........ 318 KBJG........ 310 W2aT....... 304 WING....... 293  W40EL.
WIDWQ . . 315 WBKPL..... . 308 KOMM....... 304 WABDXA.....289 K3IFN..... ...
WEID........ 315 NBAV........ 07T K4CEB....... 303 NIMM.. - 289 JHIVRQ,
DL7AA. ..... 314
WA2RAU 319 FORM........316 YVIKZ.......312 WWDB...... 2 VETHP.
WBEUF... ... 318 WAZEDQ.....316 ZL1AGO.. 312 WBGEDXU..... 301  GACHP.
WIDWQ. . ... 318 KEBYRA....... 3166 WESD........ 132 WBSR........ 301 KSDUT ..
KBOYZ....... 318 W4SSU... ... 316 WORKP...... n DLBKG. ... ... 300 WALUTI
W3NKM. ... .. 318 W3ICWG..... 316 WIGG....... an HP1JC. . ... .. 300 WIOM......
WEREH J1I8 WalG....... 316  K6XP.... an NGAW....... 300 YS10.
XEIAE. ... .. 318 KB&JG........ 3 VEIWY.. .. .. 310 WASWTG.. .. 300 N5FG..
WAEEE...... 318 ZL3NS....... a1 DIB. . ..... 310 KBLIG....... 8 KIUO. L.
WZIP........, 318  VE3GMT.,.., 315 EFE2MO....... 10 IBWT...... . 299 VK4AVC,
IBAMU. ... ... 318 KAMOQG...... 315  KSONC...... 310 KBPYD...... .297  WEDN
KEWR....... 318 KSLKA....... 315 MISQ....... 308 OE3IWWEB.... 206 |OMBX
LE i S SRR 318 SMBCWK.... 315 NAMM....... 308 IBPLN....... 296 K9HOM
VE3MR...... 17T KEBEC......., 315 NBAV._ ...... 308 DJTCX....... 206 AIBS.........
DLBOH...... J17 BYRK....... 315 WBESFU...... 08 PFOMS.......: 204  KIMWV
T2HP. ...... 317 SMECKS..... 314 WBSS........ 306 WwWsDQ....... 294  W4BQY
Y v asnan 17 OZA5K...... 314 XEIKS....... 306 VEJFJE...... 284  JABGDG
W3GRS...... S17  ZBOLW......: 314 YVBDFI...... Ju8. WING....... 283 ZLIBIL
WEIT. . .vses a7 EA4LH. ...... 314  WBILC....... J04 LUIBARMG. ., 282  IBKNT.......
IBAA. ........ 317  KOMM....... 313, DLBKG......; 304 JHIVRQ..... 202  YUZRTW
WBKRU...... 317  G3FKM,..... Sl | VETWM s 03  KALSP....... 291 RETGh i
IBKDB. ...... 317 N4WF....... 13" BLED, ... ... 33 KBRF........ 290 AAAA........
W3AZD...... 317 WA4DPS...... 313 DKa2BL....... 302 OHAG........ 290  DJ2AA
WBalD...... 316 WEBYMV...... J13  N28S........ 302 VETCE...... .2889  KOPPY

l VEIMJ....... 316 OE2EGL..... 313 WBFET...... 02 OKIMP...... 289
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Barry Electronics Corp.

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

cushaaoft, Mos/ley , KI.M,

WE SHIP WORLDWIDE

-ff@in , INANY\' , LARSEN

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

YAESU Fr-707
FT-101ZD, FT-901DM, FT-227RB,
FT-480R, FT-720R, FT-720RV/RVH,

FT-107, FRG-7000 Order The New

Rockwell ICollins
Pro-Mark KWM-380
at Barry’s

Call 212-925-7000

Murch Model UT2000A,
UT2000B and UT2000A-LS

BIRD
Wattmeters &
Elements

Lk Synthesized
EIMAC Handy Talkies
3-500Z, ICOM IC-2A

572B, 6JS6C, YAESU FT-207R
12BYZA &  and Tempo S1,

% WA S2. &S5
P ENCOM HT-1200
Sy — SR e

HY-GAIN
TOWERS

DAIWA '
Model 720  _

DTR-3KA Antenna Tuner DTR-1200L Amplifier
GL-1000 / DLR-2000 /MTA-3000/Clipperton "L"

ROBOT
Model -400 & -800

Amateur Radio Courses Given On Our Premises

Export Orders Shipped Immediately.
“Aqui Se Habla Espanol”

- ’
New York Clty S LARGEST STOCKING HAM DEALER  COMPLETE REPAIR LAB ON PREMISES-

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP. IN STOCK—NEW ROBOT MODEL #800,BIRD WATTMETER,
512 BROADWAY, NEW YORK CITY, NEW YORK 10012 HY-GAIN, LARSEN, SHURE, KDK-2015R, TURNER, ASTATIC,
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 MOSLEY, VHF ENG., TEN-TEC, “OMNI-D”, KANTRONICS, DSI,
TOP TRADES GIVEN ON YOUR USED EQUIPMENT MFJ, AVANTI
AUTHORIZED DISTS. MCKAY DYMEK WE NOW STOCK THE MURCH ULTIMATE TRANSMATCH 20008
FOR SHORTWAVE RECEIVERS DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED.
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started operating with my call, HH2A.

For one of those strange reasons,
unaccountable by propagation for-
mulas and rational explanations, my
home, perched about 800’ over sea-
level and overlooking the Caribbean in
Haiti's capital city, Port-au-Prince,
turned out to be one of those hot, fan-
tastically good, propagation spots for
no apparent reason, consistently
bringing in S9+ reports using low
power. When | went on the air, this
good signal together with the still rare
“HH" prefix brought an overwhelming
response. A rational QSO was all but
impossible, and the thrill of working a
pileup with 500 stations, all seeking an
HH card, which constituted the bulk of
contacts, was soon lost in the inability
of holding a nice, peaceful rag-chew
with a single station. To avoid this, it
became my habit, at that time, to
operate on the low end of 14, 21, and
28—outside of the American band,
where, guiltily, | picked up so much
DX, unencumbered by stateside sta-
tions that soon, this too became a jad-
ed situation as cartons and cartons
filled up with DX cards from just about
every country with electricity to power
a transmitter.

The pressure became |ess as more
and more “"HH" stations went on the
air, enabling me to make more per-
sonal contacts resulting in many in-
teresting and lifelong friends in the
states—one of the great spinoffs of
ham radio. Let's go into a bit of detail
at this time concerning the fun and
problems of an expatriate American

CQ DX Awards Program

S.S.B.

B Vi A LT ki i KaBMX L e b T KaHQm
L R R e 1BJKN ' L UWBDR
B v ilwie dbE YV4BDB R A UW1FF
BB e WB2TKD L TR T UBSHDX

WBS5RQM Beg........ . WDREPE
860 WTKNT ) AN VK2FD
-y R e T KaTI L WB3FIY

C.W.
C = T g R Ay KaTI R L e UABAAF
A0 s UAJADY L. T UWSAT
) UL7PBN 435 .........UBS5LCN
" = - SN A PP UABAJF " A N NBAXD
S.S5.B. Endorsements
310 ........K2FL318 I s s v b en DLEKG/I04
310 ..... . W3AZD317 1 | . WESR/301
30 ....... IBYRK/315 300 ... WAAWTG/300
-y ¢ P EAL4LH/314 215 . ...34CHPI2BS
a10........ WesDi12 2715 ......K8HOM/278
~ 3 | 1 AR KBXPri1 275 ..o wWaBQYr277
N0 e NAMM/ 309 -, o N KBBKW/I 251
i+ 1 S WOSFU/308 200 .... WB3DJF203
20 ..... YVSDFI305 150...... WB3FIY/154
C.W. Endorsements

300 ..... WABQYAO7T 200 .....VETCNER203
275 ...... NANMM/Z289 200 __ .. ... NBBM203
250. ....... YWESR254 150 ...... UA4LM/MTS

The total number of active countries as of deadiine was
319 iele rules and application forms for the CQ DX
Awards ram may be obtained sending a busi-
ness size no. 10 enveiope...sell-addressed and
stamped to Billly Williams, N4UF;, CQ DX Awards
Manager: 911 Rio Si. Johns Dr_; Jacksonvilie, Fla. 32211

One of the most exciting DXpeditions of the decade was the 8Z4A Neutral

Zone expedition carried out by the Royal Jordanian Radio Society in celebra-

tion of the 44th birthday of King Hussein, Nov. 14, 1979. A total of 40,800 s.s.b.

and c.w. contacts were made on 80-10 meters. This series of photographs,

taken during the DXpedition, were given to K4IIF at the Fresno DX Convention

by Mohammed Balbisi, JY4MB, a member of the Executive Committee of the
Society and one of the DXpedition operators.

Hassan, J28AA, needs a stretch after
a long turn at the operating position.

ham with the call, HH2A.

First the pleasures. Perhaps the
best is the attachment to the
American culture. Here, away from
the MacDonald's, gas shortages,
weather and local politics of the
U.S.A., ham radio provides, at least
for me, a very necessary positive,
psychological link with the small
things going on in the homeland. ..
snowstorms, elections, and many
other events taken for granted by you,
but missed by those not involved. It's
nice to know that a phone patch can
be made during an emergency, and
again, most of all, there is the reward-
ing experience of accumulating a
large group of wonderful friends in
almost every state.

One frequently hears of the dis-
courtesy of the American ham but
possibly with the exception of some
profane and outlandish procedures
during the heat of pileups, this is
largely untrue. | would place Ameri-
can hams about in fourth position,
worldwide, in operational procedurse.
Perhaps in first place would come the
Canadians, followed by Japan, Ger-
many and England. Unfortunately at
the rock bottom of the scale, and |
know this will bring a lot of outcry, is

Naiel, J YSUS, is rested and ready to
hit the rig again.

Mohammed, JY4YJ, and Zedan,
JY3ZH, pose at snacktime.

the operation coming out of various
South American countries, notably,
Venezuela and Colombia.

When talking to a foreign ham,
under no conditions discuss politics
in his country. Few countries have the
total freedom of the American to criti-
cise or expound his theories, and it is
a good |dea to stay away from poli-
tics, local or international, as well as
any other subject which can be even
remotely deemed controversial. While
the American ham can talk about al-
most anything except using the ham
bands for business or commercial
purposes, many countries specifi-
cally provide a broad spectrum of
penalties for discussing politics, reli-
gion or other taboos. To be safe, use
discretion and don't get on matters
which might, without your being
aware, put the ham on the other end
in an embarrassing situation at the
very least.

QSL cards can be quite a chore,
and an expensive one as well. Despite
my continuously and clearly identify-
ing my QSL manager, Frank, AJ3D, |
continue to get cards mailed directly,
with no IRC’'s epclosed, pleading
“please QSL.” Impossible. It costs
me about 60¢ to airmail a card direct,
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2 BOOKS COUNT AS 1 SELECTION—
1224"1182: 672 p.—The l:ﬂmplﬂlr
Handbook of Radio Transmitters and
The Complete Handbook of Radio Re-
ceivers ($19.95)

An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK GLUB

i take
N RADIO =] any

(UP TO 6 BOOKS)

of these 22 unique
electronics selections
(values to $115.2) for only

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

for
ALL
FOUR

Y B2

PRACTICAL TROUBLE SHOOTING

WITH MODERN ELECTRONIC
TEST INSTRUMENTS

2 BOOKS COUNT AS 1
SELECTION—1162117T: 532
p.—Practical Troubleshooling
With The Modern Oscilloscope
and Practical Troubleshooting"
With Modern Electronic Tesi In-

of

uangseey
THE l“"‘mﬁ RADIY
i 1"55"‘"5

1212-532 p.—The Practical
. Handbook of Amateur Radio
" FM & Repeaters ($15.95)

802-462 p.—The Giant Book of
Amateur Radio Antennas ($8.95)

4 J

1146-504 p.—Radio Propagation
Handbook ($17.95)

B i

1225-322 p.—Master Handbook of
Electronic Tables & Formulas—
3rd Edition ($14.95)

e

il
L

Facts About Club Membership

@ The 4 introductory books of your choice carry publisher's retail
prices of up to $115.65 They are yours for only $1.99 for all 4
plus postage/handhing) with your Trial Membership

@ You will receive the Club News. describing the current Selec-
tions, Alternates, and other books, avery & weeks (13x 2 year)

@ it you want the Selechon, do nothing, if will be sent to you
automatically. It you do not wish to receive the Selection, or if you
want 1o order one of the many Alternates offerad, you simply give
instructions on the reply form (and in the envelope) provided
and return it to us by the date specified, This date allows you at
least 10 days in which to return the form_ If, bacause of late mail
gelivery, you G0 not have LU days 1o make a detision and so
receive an unwanted Selection, you may return it at Club ex-
pense

@ To compiete your Trial Membership. you

additional monthly Setechions or Alternates

nesd buy only Tour
during the next 12

- Fi = s
lime aler you

=

months. Tou may cancel your WMembership amy
oo

including the introductory Offer —are fully return
E 10 days of you're not completely satisfied

@Al books are offered at low Member prices, plus 3 small
pastage and handhing charge

® Continuing Bonus if you continue after this Tnal Membership
yOU W ifical® for svery book you purchase
Three Certificates plus payment of the nomina! sum of $1.99 wifl
entitie you to a valuable Book Dividend of your choice which you

may choose from a list provided Members

nufrfaca theces foor
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23Im 3 Dowidend Leart

1152-266 p.—Antenna Data Refer-
ence Manual—including dimen-
sion tables ($12.95)

1136-540 p.—Practical Elec-
tronics Math ($15.95)

Communications ($10.95)

1120-140 p.—OSCAR: The
Ham Radio Sateilites ($8.95) '

L SR

4 1132-280 p.—Handbook of Elec-
= _ Irical Noise: Measurement and
4 Technology ($10.95)

1189-140 p.—10-Meter FM for the
Radio Amateur ($9.95)

1255-308 p.—The Complete

Shortwave Listener's

Handbook—2nd Edition ($14.95)
-

ay we send you your choice of 4 of these practical

time-and-money-saving books as part of an un-
usual offer of a Trial Membership in Electronics Book
Club?

Here are quality hardbound volumes, each espe
cially designed to help you increase vour know-how,
earning power, and enjoyment of electromcs. What-
ever yvour interest m electronics, yvou'll find Elec-
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit

This extraordinary offer 1s intended to prove to
you through your own expenence, that these veny
real advantages can be yours...that it ts possible to
keep up with the literature published in your areas of
iInterest, and to save substantially while so doing. As
part of vour Trial Membership, you need ]}L.I['L'hr].hf' 4%
few as four books during the coming 12 months. You
would probably buy at least this many anyway, with-
out the substantial savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply Al out and mail the coupon today. You
will receive the 4 books of vour choice for 10-day
mspection. YOU NEED SEND NO MONEY. If
vouTe not delighted, return the books within 10 days
and your Trial Membership will be cancelled without
cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214
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tion Forecasting ($9.95)
W .

1154-448 p.—How to Trouble-
shool & Repair Amateur
Radio Equipment ($14.95)

1066-B68 p.—The Hiustrated Dictionary
of Electronics ($19.95)

- -
1073-336 p.—Modern Amateur Radio
License Study Guide for Novice, Tech-
nician & General Class ($12.95)

1064-336 p.—How to Design, bt W3
Build and Test Complete B = V-
Speaker Systems ($10.95) - !
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| Projects You Can Build ($12.95)

1070-406 p.—Digital Interfacing *
with an Analog World ($12.95)
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§ ELECTRONICS BOOK CLUB

B Biue Ridge Summit, Pa. 17214
B Please open my Trial Membership in ELECTRONICS
I BOOK CLUB and send me the 4 books circled below. |
understand the cost of the books | have selected is
only $1.99 for all 4, plus a small shipping charge. If
not delighted, | may return the books within 10 days
and owe nothing, and have my Trial Membership
cancelled. | agree to purchase at least four addi-
tional books during the next 12 months after which |
may cancel my membership at any time.
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and the quantities make for a situa-
tion in which | would soon go broke.
In the name of all overseas amateurs
with a stateside QSL manager, please
send him your card together with an
SASE. In 99.99% of the cases you will
quickly receive a response.

A pet peeve of mine is “QSL Bu-
reaus,” which appropriate my IRC's
and return envelopes—everything but
the card, which | receive sometimes
as much as two years after it was
mailed. Don't send me your card via a
“Bureau.” QSLl'ing for an overseas
station is a thankless, expensive, and
time-consuming task. Sadly, we do
not need your cards, but knowing you
need ours, we attempt to do the best
we can, and the best is via a QSL
manager. If you DO QSL direct, you
won't get a response without some
IRC’s—sorry about that, and so much
for QSL'ing.

Basically, after many years of ham-
ming | am a rag-chewer. If | am so
engaged, and you badly need “HH2"
for your DXCC, and are biting off bits
of your mike in anticipation, please
don’t start yelling “BREAK!" or jump
in on top of the QSO. Please wait,
wait patiently, until it finishes, at
which time, I'll be more than happy to
meet you. There is an exception how-
ever. During an “anything goes’ pile-

The WPX Program

Mixed
B841. . .DM3IWYJ B45. . . DFTGK
B842. . HASRE

S.S.B.
1268. . .N4IB 1273...ITOYSW
1269. . .9G1JI 1274 . . . JABNG
1270...9G1JU 1275, . .JABINF
1271.. . WBOTDR 1276. . .EAMACH
1272. . .JH5FQO

c-wl
1943. . . JASSIX 1045. . . WOYBV
1044 . . . PA2CHM

VPX
188. . . DL-E82-1650-861 189. _ _JADZTO

Endorsements

Mixed: 400 JA4ESR, NGPV, DM3WYJ. 450 K7PJO,
VESI YU2RQN, KSBQL, DF7GK. 500 WOUBT,
VE3DUS, 550 K7AGJ. B00 JATFFN/1, N4iB.: 650
VEIMX, WEYMH. 700 N3AL, ISAFC, NBBM, LA7JO. 750

KL7AF. 800 W2HAZ, WABQIY. 900 K9BG. 1000 WESFU.
1900 YU2DX,

SS5B: 300 WBSTDR, JH5FQO, JASNG, JABJNF,
EATACH. 350 9G1JI, AC2J, WBOLXM. 400 N4IB,
KSBGL. 450 9G1JU, IT9YSW. 600 EP2TY, N3R

KL7AF. 650 ISAFC. 700 WSILR, DLTMQ. M
WB2NYM.

CW: 300 JASSIX, PA2CHM, WBYBV. 350 K7PJO. 400
N3AL, SMEINC. 450 ITSVDQ, WBAJUK. 550 N8BM. 900
WIWLW. 1450 DL1QT.

15 meters: KLTAF, I0RIZ

20 meters: NAIB, JASSIX.

Asia: JAMESR, OE1KJW, ORIZ.

Eu : WBBZAL, K7PJO, NOZA, DFBZH, WB3JUK.
MNo. erica: A

Oceania: JAJESH.

Complete rules and application forms may be obtaln-
ed by sending a business-size, sell-addressed, stamped
envelope tlnraia? stations send extra post if air-mail
desired) to CQ WPX Awards, 5014 Mindora Dr., Torrance,
Calif. 90505. U.S.A.

up, by all means, flip on the linear and
get into some of that good, old, all-
American competition; just don't lose
your cool. We enjoy it at this end as
well, but keep your transmission brief
with just a signal report and basic in-
formation. Cruelly, we have no in-
terest in your WX, what kind of a rig
and antenna you have and the pho-
netic spelling of your QTH, “Wata-
hootchie-On-the-Smilhawonga
River.” We don't care how old you are
or where you make your bread. Tell us
all this at some other time when we
can lend a more sympathetic ear.
Your face would turn red if you knew
what the other hams attempting to
make contact during your long-
winded discourse were calling you!

One of our truly great pleasures is
having one of you from the states
stop in to visit us, and perhaps for the
first time, sit on the downwind side of
DX. Your excitement and thrill is a joy
to behold! If you intend to do some
hamming while visiting a foreign
QTH, be advised that their regula-
tions are totally different, and in
many cases conflict with those to
which you are accustomed.

In no case pack that shiny new
transceiver and associated gear in
your suitcase and blythly attempt to
carry it through customs. In many
cases it will be picked up. If you send
it down, you might have to pay a duty
almost equal to its cost to get it out
of customs. Your best and most relia-
ble source is a resident ham. Ask him
about procedures, licensing,
operating, etc. He, in most cases, will
be happy to assist you. Don’t rely on
information obtained from foreign

consulates and embassies in the

U.S.A.,, as in most cases they are
quite misinformed. The resident ham
is the guy to help you.

We living overseas do not have the
network of sophisticated Coast
Guard services, Civil defense pro-
cedures or other highly developed
assistance in time of emergency
disasters such as hurricanes and
earthquakes. If you hear an emer-
gency call during such a disaster, if
you can help, jump in, otherwise, to
put it bluntly, SHUT UP. More interfer-
ence is caused by hams attempting
to be genuinely, but ineffectively,
helpful than by the more notorious
freaks and psychopaths who get
some sort of sick, vicarious pleasure
in disrupting an emergency net where
lives and property are genuinely at
stake. If you are totally uninvolved, if
you live in lowa or Kansas, for God's

trol operator asks a specific station
to relay information, and it isn’t you,
even if you heard the information re-
quested, don't respond. If there ap-
pears to be difficulty after that, wait
for a lull, and REQUEST permission to
relay.

By and large, with very few excep-
tions you're wonderful members of a
great fraternity. | can truthfully say
that you fulfill an important part in
the lives of overseas Americans for-
tunate enough to be amateurs. God
Bless you and thanks for being on the
other end.

73, John, K4IIF

sake, don't break into a hurricane net | ’ o W,

and ask for the latest coordinates.
Put on your TV and find out; stop ask-

ing for inappropriate information
totally not applicable. If the net con-
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Me make a mistake? Impossible! Well, maybe. K8BG
takes us through some of the special features the
Radio Shack TRS-80 provides for dealing with testing

&

¥

I‘I part eight of this series on BASIC, |

. we examined some of the techniques
which are useful for testing and de-
bugging programs. The TRS-80" has a
number of special features which are
particularly helpful with this process,
and most of this segment will be de-
voted to those.

The Level |l system has an EDIT

mode which permits the alteration of |

BASIC program lines with a minimum
of fuss. Often a syntax error will in-
volve only one character of a line. If
that line was a full 255 characters,
nearly three lines, on the screen, In
length, then it would indeed be frus-
trating to have to retype the entire line.
Furthermore, in the retyping process,
the odds of injecting a new error
would be large. In order to facilitate
the editing process, the EDIT mode
makes it possible to make changes,
including additions and deletions to
program lines, with a minimum of
retyping.

The edit mode is entered from the
command mode by typing EDIT fol-
lowed by a currently valid line num-
ber. If the entire line were to be

"712 Hillside Drive, Carlisle, PA 17013

and debugging programs.

<
NGRS INTRODUCTION
TO BASIC

g

Part IX - The Level Il EDIT Mode

BY BUZZ GORSKY*, K8BG

deleted, then it would be simplest to
type DELETE (line number) rather
than using the edit mode. However, if
the line is to be mostly or partly
saved, then the editor can be used.
Once in the edit mode it should be
possible to make as many changes in
a line as desired, without returning to
the command mode until all changes
are complete. One can return to the
command mode by hitting E for exit,
or by hitting the ENTER key. If editing
mistakes are made, then the altera-
tions will be ignored and the line will
be left unchanged by typing Q for
quit.

Once in the edit mode, there are
several ways of moving to the place
where the programmer wishes to
make changes. If the space key or the
left-arrow are hit, the machine will
space or back-space thorough the
program line one character at a time.
One can also type a number followed
by either space or left-arrow and the
machine will space forward or back-
ward the number of characters in-
dicated. One can also use the S for
search command. Suppose what you
wish to correct is located just after
the second equals sign in the line.
You would then type 2S= and the

machine would search for the second
occurrence of the equals sign and
stop right there. In each case the
number preceding the letter S in-
dicates how many of the characters
to search and the character indicates
which character. Whether it's easier
to space through a line, or locate a
spot with the § command, depends
on the circumstances or personal
preference. In a complex line with
lots of parentheses it may be easier
to just space thorough the line rather
than start counting parentheses in
order to search out the correct one.
On the other hand, if there is one dol-
lar sign two and a half lines into a pro-
gram statement, and you wish to cor-
rect something that occurs just a few
characters after that, then 1S$ will
certainly do the trick.

Once you find what you want, you
can change, delete or insert material.
To change characters you type a
number followed by C for change, and
the machine will then let you type the
number of characters indicated, and
it will replace the current characters
with what you type. You will see the
changes as you do the typing. If you
do not type a number then the C com-
mand will let you change one char-
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ALL BAND TRAP ANTENNAS!

T el gL )

PRETUNED - COMPLETELY ASSEMBLED -
ONLY ONE NEAT SMALL ANTENNA FOR
UP TO 7 BANDS! EXCELLENT FOR CON-
GESTED HOUSING AREAS - APARTMENTS
LIGHT - STRONG - ALMOST INVISIBLE!

FOR ALL MAKES & MODELS OF AMATEUR
TRANSCEIVERS - TRANSMITTERS -
GUARANTEED FOR 2000 WATTS SSB
1000 WATTS CW. INPUT FOR NOVICE AND
ALL CLASS AMATEURS!

COMPLETE AS SHOWN with 930 . RGS58U-52 ohm feedline, and PLZ259 connector, insulators, 30 fo

300 b test dacron end supports, center connector with built in

lightning asrrester and static discharge -

molded, sesled, weatherproof, resonant traps 1" XE6"- you just switch 1o band desired for excellent worldwide
operation - transmitting and recieving! Low SWRH over all bands includging BO/T 5 -Tuners usually NOT NEEDED!

Can be used a3 inverted Vs - - in attica, on

or narrow lots - on 160 meters too! (Instructions

slopers - buiiding 1ops
inci) The ONLY ANTENNA YOU WILL EUEH NEED FOR ALL BANDS - WITH ANY TRANSCEIVER -

NEW - EXCLUSIVE!

B0-40-20-15-10-5 Meter -— 104 {1 jong - with 90 f1. of RG58U - connector - Model 996BU . ..

. $6995

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clerical-

customns etc)or order using VISA - MASTER CHARGE - CARD -

AMER. EXPRESS. Give number and ax.

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 Jn.r 10 day money back trial if returned in new condition!

Made in USA. FREE INFO. AVAILABLE ONLY FRO
WESTERN ELECTRONICS

Dept. AC- 9

Kearney, Nebraska, GBB4AT

CIRCLE 44 ON READER SERVICE CARD

acter. You can delete characters with
the D command. As with the change,
a D preceded by a number will delete
that many characters while a D alone
will delete one character. You will see
the deleted material indicated on the
screen between exclamation points.
Once you have deleted material, be
careful about spacing through that
material since you will be spacing
through material which appears on
the screen, but no longer exists in the
computer's memory representation of
the program statement. Thus after do-
ing deletions, if you wish to make fur-
ther alterations in the line, it is best to

YOU'VE SEEN THE MAGAZINE ARTICLES

Here s what you can 'E"-:"-[.-”-:.:-E.T-

from the

DX ENGINEERING
RF Speech Processor

(-' 6 db INCREASE IN AVERAGE
POWER

o MAINTAINS VOICE QUALITY **
o IMPROVES INTELLIGIBILITY

= NO CABLES OR BENCH
SPACE REQUIRED

« EXCELLENT FOR
PHONE PATCH

* NO ADDITIONAL ADJUST- ==
MENTS — MIKE GAIN ADJUSTS

CLIPPING LEVEL

» UNIQUE PLUG-IN UNIT— NO
MODIFICATIONS REQUIRED

-~ ,

w=X " 'This is RF Envelope Clipping—

e, 1he feature being used in new
"= transmitter designs for amateur

' and military use.

Models Now Available
Collins 325, KWM-2 ... § 98.50 ea.
Drake TR-3, TR-4, TR-6, TR-4C,

T-4, T-4X, T-4XB, T-4XC $128.50 ea.

Postpald — Calif. Residents
add 6%, Tax

Watch for other models later!

DX Engineering

1050 East Walnut, Pazsadena, Calhif. 91106
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hit L for list, twice. The first time you
hit the L the machine will display the
rest of the program line, and the se-
cond time it will display the entire
line, with the deletion made. (You can
use the L command at any time in the
edit mode, not just here.) Material can
be inserted with the | command. After
typing |, any text that you type will be
inserted into the line.

In order to make more than one
change in a line, it is convenient to be
able to leave a given sub-command
and not return to the command mode,
but rather remain in the EDIT mode.
This is done by holding down the shift
key and hitting the up-arrow. So for ex-
ample, it you have inserted some
material and you now wish to space
through the statement seeking an-
other error, you can hit shift/up-arrow,
and you will then be able to execute
any other of the EDIT commands.

The K for Kill command provides a
quick way of doing some deletions. If
you are at the space where a string,
located between two quotations, ap-
pears, and you wish to delete the
string and then insert another, you
could count the characters in the
string and hit nD, where n is the
number of characters. You could also
type 1K" which would delete from the
current location through the next oc-
currence of the quote character; the
quote character would not be deleted.
You would see the deleted material
inside exclamation points, just as
when using the D command. After the
deletion, it would be easy to use thel
command to insert new material.

The X command moves to the end
of the program line and places the
programmer in the insert mode. That
is the command to use when you wish
to add material to the end of a line.
The H command is another special in-
sert command. It will delete all of the
line following wherever the display is
located and will accept new material
in the insert mode. The A command is
the last. Like the E command A ig-

nores previous corrections. But with
A you remain in the EDIT mode.
As you can see the EDIT mode is a

great time saver during the editing
process. Features of the command

mode can also save a great deal of
time. Most program statements can
be typed in the command mode and
will be executed, and those that will
not will result in an error message.
How is that useful? Well suppose you
have a program which requires that a
fair amount of data be entered from
tape during the process of execution.
Suppose that you load the program,
then the program loads the data from
tape. Then let's say the machine in-
dicates a syntax error in a line. You
list the line and see that the only error
is that you have left out a quotation
mark in a print statement. If you edit
the mistake, you will lose all of the
entered data and you will have to
begin again. Such a process can
waste a great deal of time during the
many runs which might be required in
a long program. Of course you might
have used an error trapping routine
with the RESUME NEXT statement
which would have the program con-
tinue with the next statement.
However, in some instances, you may
not want the program to go on with
the next statement in every case. In
such instances, you can keep the pro-
gram running from the command
mode. Let's say that the quotation
mark error is in a single statement
line (that is the PRINT statement is
the only thing in the line) and that the
number of the next line is 125. Since
the print statement is not mandatory
for the completion of the program,
you can type GOTO 125 in the com-
mand mode and the program will con-
tinue with line 125, effectively ignor-
ing the error. You can then note the
error on a scratch pad and correct it
after the program run is complete. On
the other hand, suppose that the line
with the quotation mark error con-
tinues with some computational
statements which cannot be ignored
if the program is to run properly. Must
you then resort to editing and starting
again? No! In the command mode
you can duplicate the required parts
of the statement, ending with GOTO
125 and then the program execution
will continue as if the error had not

occurred.,
While in the command mode you

can change the value of variables
without causing termination of pro-
gram execution. Let's say that you
see that a string variable which is
used in various parts of the program,
and is supposed to be set to the null
string after each part, was not set to
the null string in a given place. Again,
if you add a statement to do that, you
will be editing the program, and you
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will not be able to continue execu-
tion. However, you can type Z$="""in
the command mode and then type
CONT to continue the program.

The command mode can also be
used to re-do something that has not
occurred properly. Suppose that there
are ten INPUT #-1 statements in the
program for acquiring data from tape.
Nine do OK, but the tenth generates a
faulty data message. You can run the
tape back to the point required for the
tenth statement and in the command
mode type GOTO n where n is the
statement number for the tenth
INPUT statement. This will cause re-
execution of that line, and hopefully
will get the data into the machine. If
there is really something wrong with
the tape so that data will not enter,
you could enter it all by hand in the
command mode, assuming of course
that you knew what the data was.
Once you begin to use the command
mode in this fashion to help during the
debugging process, many similar ex-
amples will become obvious to you.

| will conclude this segment by in-
troducing two branching statements
which can help to keep a program or-
ganized and easy to use. These are
the ON N GOTO and ON N GOSUB
statements. In each case a variable N
is used to control where the program
will go. Suppose you have a program
that takes care of the station log. On
line 100 the program begins a routine
which lets you look at previous en-
tries. On line 300 you can make new
log entries, and in 500 the program
will print out the log. You might use
the following routine to operate the
program.

50 PRINT “"ENTER 1 TO EXAMINE
LOG ENTRIES”

60 PRINT “ENTER 2 TO MAKE
NEW LOG ENTRIES"

70 PRINT “ENTER 3 TO PRINT OUT
LOG ENTRIES”

80 INPUT N: ON N GOTO 100,300,
500

This routine would display the in-
structions and then let you enter a
value for N from the keyboard. If you
enter a 1 the program will branch to
line 100, but if you enter 2, it will go to
300, and if you enter 3 it will go to 500.
Of course, you could accomplish the
same thing with a series of IF THEN
ELSE statements, but this is much
easier, especially with a long list. You
do have to be careful that N is within
proper limits or things will get messed
up. For example, in the little routine
above, if N is zero or negative, an er-
ror will result. If N is four or greater
then the program will ignore the ON N
GOTO statement and the program
will continue with the next program
statement. Thus with some state-
ments like this, it may be important to

check N first. For example we could
change line 80 to the following:

80 INPUT N: IF(N< =0 OR N>3)
THEN 80 ELSE ON N GOTO
100,300,500

Now the program would examine the
value of N and if it were out of limits,
line 80 would run again, giving you
another chance to enter a correct
value, before the ON N GOTO state-
ment is encountered.

In some cases, you may wish to ex-
ecute a subroutine based on an index
~ariable such as N. In this case you
can use the ON N GOSUB. . .state-
ment where a series of line numbers
follow. When N is 1 the first

subroutine is entered, for N=2 the
second is begun, and so on. As with
any other subroutine, when the
RETURN is encountered, the program
will return to the statement following
the ON N GOSUB statement.

While this month has not introduced
a great deal of new progre nming
material, these items are ex .eeding
useful in the process of .,rogram-
ming. In the next instalilment in the
series, | will demonstrate a few addi-
tional BASIC statements which can
be used to implement machine lan-
guage programs through BASIC and |
will discuss briefly machine and
assembler language.

For the first time in the industry . ..

A 2000-watt solid state base station linear amplifier
for any transceiver in the 100W class . . .

METRON No. A2000

No tuning or adjustment whatever over
160, 80, 40, 20 and 15 meters

e Built-in 115/230V AC power suprly.
e Easily interfaced . . . either loca

control.

or full remote

e Switch from one band to another instantly . . . no

lost time in tuning.
* FCC type accepted.

Powerinput............:.
Poweroutput .............
Drivelevel . ...............
Dimensions . .....ccuveeus
VBIEBIL &« osam o505 a7a wont ot ormin

..................... 103 Lbs.

.......... 115/230V AC, 60/S0 Hz

v eesse- YOOOW PEP
_______________ 60W 50 Ohms
........ 17" x 11" x 17"

METRON No. A2000—Amateur Net $3145

Technology-proven through more than 4 years of rugged
professional applications around the world.

Also available: Base Station No. A1000: S1345; Mobile No. MA1000B: $845
Dealer inquiries invited.

MAGNUS

ELECTRONICS CORPORATION

5715 Lincoln Ave., Chicago, lllinois 60659
Tel 312 334-1502 « Tix 253503 MAGNUS CGO -+ Cable REINMAG
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Contest time is fast approaching. W3RJ once again
comes through with another simple modification to turn
a Collins S-Line into a QSK contest machine ... on c.w.

The Collins S-Line As A

C.W. Transceiver With
Full Break-In (QSK)

In a pair of previous articles'? | have
described how to modify the Collins
S-Line to operate full break-in (QSK) on
c.w. The only thing standing in the way
of perfection when using the S-Line in
that configuration is the lack of trans-
ceiver capability in c.w. As originally
supplied by Collins Radio, the 32S
transmitter and 75S receiver cannot
operate transceive on c.w. This note
will show exactly how to achieve such
capability. Only one very simple and
minor modification to the 325
transmitter is required.

The 32S transmitter will not
transceive on c.w. with the 75S
receiver because the 32S b.f.o. uses
the same crystal for both c.w. and
s.s.b. If you attempt to transceive in
the c.w. mode you will discover that
the transmit frequency is 1.350 kHz
away from being zero beat with the
station you are listening to. The offset
is exactly what is needed for u.s.b. but
is incorrect for c.w. Other radio sets,
like the Heath SB and Drake 4 series,
are generous enough to supply the
separate b.f.0. crystal in the transmit-
ter for c.w. operation. The frequency of
this crystal is selected for the correct
offset for c.w. transceive operation.
The same may be done with the 32S
transmitter. With the price so high you
would think that Collins Radio would
throw in the extra crystal. The
modification for the 32S transmitter
enabling c.w. transceive consists of
adding a 455.000 kHz b.f.o. crystal that

*RD 1, Flint Hill Rd., Coopersburg, PA
18036
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Is used only in the c.w. mode.

The required crystal can be obtain-
ed from International Crystal Mfg. Co.,
10 North Lee, Oklahoma City, OK
73102, to the Collins specifications for
the regular u.s.b. and l.s.b. b.f.o.
crystal except the frequency which
must be exactly 455.000 kHz. To
physically match the two original b.f.o.
crystals the case should be specified
as F-700 with wire leads. The crystal's
cost is $16.30 (at the time of this
writing) and the International part

number is 413243.* More frugal hams
would do well to search the surplus
market because many crystals in this
frequency range are available. Of
course, the same case and lead style
may not be found. For example, one
surplus house® has advertised what
appears to be a usable crystal for
$5.25.

To add the crystal, open the trans-
mitter and locate the two original b.f.o.
crystals Y12 (l.s.b., 453.650 kHz) Y13
(u.s.b. 456.350 kHz) and wafer S8F of

The 455 kHz trap filter. Note the internal shielding between filter sections io
minimize b.f.o. feed through.
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Emission switch
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Fig. 1 - Modified 325-3 b.f.o0. circuit for
c.w. transceive.

the emission switch. Follow the lead
of the u.s.b. crystal Y13 to pins 1, 2, 4
and 5 of S8F. Cut out the wire con-
necting the u.s.b. position, Pin 4, and
the c.w. position, Pin 5, on this wafer,
Stack the c.w. b.f.o. crystal below the
original crystals and solder one lead
to the lug where Y13 and Y12 are join-
ed. Cover the other lead with an ap-
propriate length of insulation and
so.Jer it to the c.w. position, Pin 5, on
wafer SBF. Tack solder a bare wire to
the case of the new crystal. Do not
solder to the bead of solder already on
the crystal case. Solder the other end
of the wire to the ground point used for
the two original crystal cases. That
completes modification of the 32S
transmitter.

Adding the c.w. b.f.o. crystal allows
transceive operation on c.w. However,
after this modification the effec-
tiveness of break-in operation when
using the receiver v.f.0. is reduced due
to b.f.o. backwave. Backwave will not
be noticeable either before or after the
b.f.o. modification when using the
transmitter v.f.o. in “split" c.w. opera-
tion. The backwave arises from the
free running b.f.o. oscillator when the
QSK is in the c.w. position. An iden-

Miller 4410 Miller 4410

RCA HCA
Shona 138-238BuH 138-238uH shono
jack *{_m jack
| IL li ?
=k It It ==
y 820pF B20pF
SILVER MICA SILVER MICA
I Miller 4408
33 -6buH
M00pF 1100pF
SILVER MICA “T" 'T' SILVERA MICA

:_l_i

Fig. 2 - 455 kHz trap filter for the v.l.0.
transceive cable.
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tical problem arose in modifying the
Heath SB-401 for break-in. This prob-
lem was solved by keying the BFO.*
Direct application of this solution to
the 32S transmitter renders the spot
button inoperative. In the S-Line the
b.f.o. backwave enters the receiver
through the v.f.0o. transceive cable.
This cable carries the 25 - 2.7 MHz
v.f.0. signal from the receiver to the
transmitter frequency control switch.
Unfortunately, It also provides a
parasitic path for the unwanted 455
kHz b.f.o. signal. The backwave has
been eliminated through the use of a
455 kHz stop filter, or trap, as shown in
fig. 2. The filter is inserted in the v.f.0.
transceive cable near the transmitter.
Itisbuiltina3 14" x2 1/8" x 158"
mini-box as shown in the photograph.
Note the internal shielding between
filter sections to minimize b.f.o. feed
through. The filter is tuned until no
b.f.o. backwave can be heard in the
receiver with the transmitter frequen-
cy control switched to the receiver
v.f.0. To accentuate the backwave dur-
ing filter adjustment, a dummy load
should be used as the receiver anten-
na. The backwave should be nulled to
the point where it is completely inaudi-
ble. While the filter does have some in-
sertion loss at the v.f.o. frequency, it

has negligible practical effect on

transmitter operation.

Operation in c.w. transceive is sim-
ple. Regardless of what audio tone the
operator selects with the b.f.o. control,
once the received signal is tuned in
and peaked at the selected tone the
transmitter is always exactly zero-beat
with that received signal. Operation
couldn't be much simpler than that.

Footnotes

*The International catalogue number
is 413243 with specifications: frequen-
cy 455.000 kHz, CS (:01%), 26C, 20 pf;
tsl type 57, holder type 09, load 02, fctr
00, Cal/1, angle -01.

' R. Klinman, “A Vacuum Relay TTL
QSK Antenna Switch,” CQ, July '76.

2 R. Klinman, “Vacuum Relay QSK in a
Commercially Equipped Station. Part
|, the Collins S-Line,” CQ, Dec. 1977.

3 Lectronic Research Laboratories,
Iinc., Atlantic and Ferry Ave.,
Camden,N.J. 08104 (609-541-4200).

* R. Klinman, “Vacuum Relay QSK in a
Commercially Equipped Station, Part
Il, the Heathkit SB400/401,"” CQ, July
1978.
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Here’s an interesting approach to an age-old problem.
The basic design can be scaled for 14, 2, 6 and 10

The Ultra-Yagi

A Different Approach to U.H.F. Yagi Design

meters.

Ever since a couple of those
wonderful folks who brought you the
Z-car invented the Yagi-Uda antenna,
amateurs have toiled countless hours
to find the one combination of spac-
ing, length, thickness, stacking
distance, etc., that would produce the
"perfect” beam. Some succeeded in
developing fantastic gains, but
nobody succeeded in making that gain
(and attendant low s.w.r. and high F/B
ratio) usable over more than a couple
of MHz. This is just what we don't
want at u.h.f., where antennas must
perform well over wide ranges.

Here is a design that flies in the
face of some “established” criteria,
yet works over a spread of 10 MHz or
more, while staying within usable
gain, F/B and s.w.r. parameters. And
perhaps the best “discovery” of all is
that huge stacking distances are not
required.

The antenna shown here is for use
at 420-435, but it may be scaled to 1Y
or 2 meters or even 6 and 10. On 2, for
example, it would also cover the upper
end of the aircraft band and the
satellite band, working well from 135
all the way to 148 MHz.

Our “Ultra Yagi"” uses the digonal
reflector system (no, not di a gonal) to
preserve usable F/B ratio over a wide
band. The reflector elements are
longer than previous formulae would
have them. All elements are of '/;" rod.
The boom is % " square tubing as is
the reflector spacer.

The DE is not a ratio assembly but a
straight folded dipole. It may be fed
directly with 300 ohm line or with a 4:1
balun and coax, but coax losses at
these frequencies are severe if runs
exceed 25 ft, Impedance has been
measured at from 240-260 ohms at the
DE terminals (a lot higher than the 80
ohms one might think).

D1 is very close to the DE. D2 and

*36 Lake Ave., Fair Haven, N.J. 07701

BY T.E. WHITE*, K3WBH
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D3 are equal length. Not until D4 and 5
are reached do we start shortening
D’s. And if we wish to add more D’s,
we do not do so at the far end. Rather
we in effect break open the boom and
insert D's of the same length as D2-3.
The two forward-most D's remain at
their staggered lengths (the last D is
much shorter than you might think
proper).

The antenna shown has 2 R's, 1 DE,
and 5 D’s, or an 8 element beam. In-
crease of slightly over 1.5 dB at max.
gain point can be obtained by Iinsert-
ing 2 additional D's as explained
above. The former D4 and D5 thus
become D6 and D7, without change in
previous length or difference in length.

Further gain beyond this can far bet-
ter be obtained by stacking 4 bays ver-

tically (assuming horizontal po-
larization) rather than continuing to
add directors. The advantage of this
array to the constructor is that bays
need only be spaced about 19", at
which point side lobes are near
minimum. A very compact antenna re-
sults, one that is easily rotatable. So
the “old" practice of very wide stack-
ing distances for long Yagis does not
apply here, nor do some of the rules
for maximum aperture or capture area
previously used.

The beam pattern is ''squeezed"” in
the H plane and a lower wave angle
results. This is the prime requirement
for terrestrial DX.

If 2-bay stacking is used, a fairly
simple parallel harness of open-wire
line provides a roughly 125 ohm mid-

4 + CQ = September, 1980
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Open wire line

&

Insulated block on mast
1:1 balun

19%8"

To

= rig

Fig. 2-A feed system for a two-

stacked array.

DE
4:1 balun
< %

Coupler

58°4" 1

To

% 3
NOTE:

All branches are of equal length (any odd multiple
of A/4)

Fig. 3-Feeding a four-stacked array.

feedpoint. To match 50 ohm down-
lead, a 75 ohm section with a 1:1
balun is used as a transformer. Type N
fittings are mandatory. Don’t use
“UHF" types. And if a long coax run is
unavoidable, use the newer type hav-
ing a #18 or even #14 center conduc-
tor.

Four-bay arrays should use 4 equal
lengths of coax with 4.1 N2 loop
baluns. These ideally should ter-
minate into a 4-port transtormer-
coupler (commercially available from
KLM Electronics), with a 50 ohm run
to the shack.

The overall dimensions of even a
4-bay array are quite reasonable, and
many hours of good DXing will reward
the u.h.f. amateur who constructs
this “Ultra Yagi."
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reradiate

| e Rated 5 KW peak—accepts substantial mis-
L/ match at legal limit

¢ DC grounded—helps protect against lightning
 Silver plated hook-up braid, Custom molded case

¢ Amphenol® connector; Rubber ring to stop water
leakage

$15.85
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Model ZA-1
Model ZA-2

3.5-30 mHz

optimized 14-30 mHz
includes hardware for
2" boom

B (YCHER IR,

333 West Lake Street, Dept. D
Chicago, lllinois 60606 (312) 263-1808

v

$17.95

Available at selected
dealers, add $2.00
postage and handling
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NEW MFJ ALL BAND

XCVR PRESELECTOR

Copy weak, barely readable signals. Reject images, out-of-
band signals. 1.8 to 54 MHz. Up to 20 db gain. Automatic

bypass. PTT. 20 db attenuator. Use 2 ant., 2 rigs.

Copy weak, barely
readable signals.
Automatic XCVR bypass.

gg°

Use 1 ant, 1 revr. 5x2x6 in. 9 V bat., 9-18 VDC
or 110 VAC with optional AC adapter, $7.95

Order from MFJ and try it — no obligation. i
not delighted, return it within 30 days for refund
(less shipping). One year limited wamanty by MFJ

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $99.95
for MFJ-1040 or $69.95 for MFJ-1045 plus $4.00
shipping and handling.

Don't wail any longer to pull out weak, rare DX.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 ior technical information, o
der/repair status. Also call 601-323-5869 outside
continental USA and in MiSSISSippi.

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762

B
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NEW MFJ-1040 transceiver/receiver preselector
lets you copy weak, barely readable signals

Rejects out-of-band signals, images

Strong signal ability reduces cross mod, over
loading. Excelient signal-to-noise ralio

Continuous 1.8 to 54 MHz: all HF amateur,
shortwave bands. Up to 20 db gain. Gain control
Dual gate MOSFET, bipolar ftransistors for low
noise, high gain, strong signal ability

Push button switches for 20 db attenuator,
ON/OFF BYPASS, 2 antennas, 2 receivers.

Dual coax and phono jacks for antennas, re
ceivers. RF sensing relay automatically bypasses
preselector when transmitting up to 350 watts
input. Delay control. Jack for push-to-taik

LED. 9-18 VDC or 110 VAC. Bx2x6 inches

MFJ-1045, $69.95. Same as MFJ-1040, less
attenuator, xcvr auto bypass, delay control, PTT

ok
. - g 2 ™
NREE RN M W e ”. .
OO L T o

CIRCLE 18 ON READER SERVICE CARD
September, 1980 =

CQ + 45




| [N

e

4

TS |

¥
W

N
aa

E-
sy

CQ World-Wide
DX Contest Phone Results

BY LARRY BROCKMAN?®, N6AR, and BOB COX*, K3EST

The DX Contest is Born

w:ay back in 1948 some guys de-
cided that a DX contest ought to be
just that—a World Wide DX contest.
They started with a judicious blend of
zone and country multipliers, no
quotas, a single weekend per mode
time format, a worldwide format (i.e.
world work the world), and multi-op/
single op and single band/all band
categories (in those days all bands
meant 80, 40, 20 and 10 only). Larry Le
Kashman, then W2IOP, announced the
new contest in the August, 1948 issue
of CQ magazine. The idea was an im-
mediate success, with PY2AC the first
phone winner, followed by G2PU and
WBKMC. The first c.w. winner was
GI6TK, with a Single Op/All Band
score of 452,000. His score prompted
Vic Clark, W4KFC, to comment that
“The first c.w. winner has set a record
that may be impossible for subse-
quent entrants to top!” That record
lasted just 3 years.

For 31 years now that contest has
been steadily growing under the able
direction of former WW Contest direc-
tors W2I10P, W6QD, WSIOP, W1WY,
and K6SSS. We now have over 5000
entrants this year, and have seen an
almost steady 10 percent growth each
year. Oh, there have been some
changes over the years, such as the
addition of 15 and 160, the addition of
the “club competition” (won the first
year, 1955, by the Southern California
DX Club), and many rule clarifications
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and refinements. But, that 31-year
history has seen the establishment of
a consistent and complete set of
meaningful records, the oldest of
which are a 1957 28 MHz European
single band c.w. record that was
broken this year, and a 1964 7 MHz
African single band c.w. record set by
5A1TW, now N2AA. The CQ WW Tro-
phy program is subsidized by private
donors. These trophies are the most
prized contesting achievement awards
in the world.

So, gentlemen, tell me again where
the crowd will congregate for the 1980
DX Olympics. Of course, it will be for
the 1980 CQ WW DX Contest, and
none can compare.

The 1979 Phone Contest

The 1979 Phone Contest heralded
the peak of the current sunspot cycle
with a pademonium that just had to be
observed to be appreciated, let alone
believed. Just about every 10 meter
record was obliterated, with over a
dozen 28 MHz single band scores over
1 million. All in all, 27 new records
were set.

Dick Norton, N6AA, captured the
World High Single Operator Honors
for the second year in a row as visiting
operator at 9Y4VT with 6.7 million. The
Europeans swept the remainder of the
top 4, with G3FXB (a new European
record), UR2QD, and DJ4PT in that
order. The US.A. top spot went to
Larry Pace, N7DD with a fabulous,
new all-time high U.S.A. score of 3.16
million. Congratulations . to Larry, who
had finished second for three consec-
utive previous years.

In the Multi-Single category, HIBXWP,
manned by K1DG and K1AR, toppled

by FY7BC with a great 9.87 M effort. In
second place was the R6F crew, who
broke their own Asian record of last
year with a fine 9.0 M score. Mean-
while, K4V X and the gang took the top
slot Stateside with 3.85 M, but fell shy
of K6GA's 4.1 M record set last year.

Here it is, the VP2KC team that shat-
tered the all-time world-record con-
test score. From top, I. to r., row 1—
W4GIW, VP2KC, K4PHE; row 2—
WB4RUA, N4NG, K4UEE, row 3—
K30IH, W3BTX, N4PN, row 4—AA4YV,

W4IiVM, N4WW; row 5—K4PI,
WA4PBW, K5PP, NSUR, K1PBW; row
6—JA30DC, N4RJ, WD4RCU, W4HR.

the old 9M all-time record set last year
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Multi-Multi Bigness

The Worldwide Multi-Multi winner
was VP2KC with an incredible 37.8 mil-
lion. This amounts to the all-time high
contest score ever achieved anywhere,
any mode. You would have to see their
1.8 MHz log to believe it—a 526 con-
tact, 11 zone, 47 country effort with
skilled K1PBW doing the operating.
We looked very suspiciously at such
an outrageous effort, but our judicious
check as well as the many log com-
ments from others all over the world
convinced us it's for real. Congrat-
ulations on a fine team effort, guys.

This was apparently the year for
other big double-digit MM efforts too.
The 9Y4FRC crew of the Frankford
Radio Club finished second with a
whopping 24 M, with KH6XX in third
place at 21 M (a new Oceania record).
Stateside, a new all-time high of 13.8
M was amassed by the guys at N2AA,
as they bested their own 1978 record.

Single Bands

In the single band categories, it was
28 MHz that was the big story. Ville,
OH2MM, piled up 4068 contacts for an
unbelievable African and Worldwide
all time high 1.83 million score from
OH2MMI/CT3. He was followed by rival
EABAK at 1.6 M and KV4FZ at 1.48 M (a
new North American record). Not only
that, the Stateside winner, WA2SPL,
demolished the U.S.A. record with a
fine 735 K, over 50% more than the old
record. In fact, after having seen all
the logs this year, our comment on 28
MHz activity is wrapped up in just one
word—WOW! A 500 kHz swath of 10
meter phone was absolutely packed
from before dawn until well after dark
with all kinds of good, juicy DX. WOW!

On 21 MHz H31LR took the top spot
from Panama, setting new World and
North American 21 MHz records with
1.45 million, while Vince, K1RM, edged
out committee member K9DX and old
U.S.A. 21 MHz record holder WAGEKL
with a superb 870 K single band score,
the best ever achieved by a W station.
The World high 14 MHz effort was by
Larry, UABHZ, with just over 1 M and a
new European record, while the top
U.S.A spot went to KOKX at 335 K.

The low bands suffered some reduc-
tion in activity this year. However, Mar-
ty, OH2BH, posted a new African 3.8
MHz record with a surprising 235 K at
his CT3BZ location as he took the
1979 World High. WOMJ captured the
U.S.A. top spot. On 7 MHz, Italy's
ISNPH smashed the old European 7
MHz record with 273 K, and finished
World High in his first single band

OHZ2BH (left) and OH2ZMM (right) con-

quered the all-time single band

African records for 80 and 10 meters

respectively from this QTH. They
came well prepared.

U

Vince, K1RM, who demolished the old
USA single band record on 15, is
shown here with the winning station.

contest. Meanwhile, K4JRB snagged
the USA High with 76 K. 160 meters
surprised all of us with some fine ac-
tivity—the first ever from some of the
Russian multipliers, and a welcome
addition, too. Those extra countries
helped perrenial 1.8 MHz winner
PASOHIP to best his own 1974 Euro-
pean record with a fine 7644 score.
WBLRL posted a U.S.A high of 2945.

Other Records

Other continental records were set
by: JH1JGX (Asian 28 MHz); HS1ABD
(Asian, Single op/All Band), G3MXJ
(Europe 28 MHz); EM6A (Europe Multi-
Single); YU3EY (Europe Multi-Multi);
KHBCC (Oceania, 1.8 MHz); and
VK4VU (Oceania 21 MHz). Congratula-
tions, fellows, on your stupendous per-
formances.

Low Power Category

In the world of QRPp it was John,
WEPQZ, and his solar powered Argo-
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naut that took World and U.S.A. high
with 168 K, followed by WA2JOC. We
would also like to mention K1CGJ's
outstanding 10 meter QRPp effort
too—82 countries with 5 watts in just
2 days. Who needs a list, anyway.

Honorable Mention

By the way, we feel that one other
special honorable mention is due the
crew at UQY. Their fine 3.7 million
Multi-Single score represents the
largest ever score from zone 23, and
contesters from all over the world are
indebted to them. What a fine all-band
effort that was from a rare zone—in
fact, the rarest zone.

More on Cross Check Sheets

Three years ago, the contest rules
were changed to require that entrants
submit a cross check sheet (or dupe
sheet) for each band on which 200 or
more QSOs were made. We have been
utterly dumbfounded over how that's
been misinterpreted, especially over-
seas. For starters, let's just clarify
what “Cross Check"” sheets are not.
They are not duplicate copies of your
log and they are not lists of all your
duplicate contacts.

What we mean by a “Cross Check”
or “Dupe” sheet is an alphabetical or
other ordered list of all stations con-
tacted on a particular band such that
you can easily determine whether a
contact Is a duplicate (a second con-
tact on the same band) as you fill the
sheet in. When you find a duplicate,
simply cross it out with a line in your
log and allow 0 points in the scoring
for that contact.

Some folks use the ARRL cross
check form (ARRL form CD 175). Still
others use a matrix with call area
numbers for rows, and letters for col-
umns. The letters heading the col-
umns in the matrix can represent the
first letter of the suffix, the last letter
of the call, the prefix of the call, etc.
One then goes through one’s log con-
tact by contact and fills in the matrix
with the call letters or the suffixes of
the calls as appropriate.

We don’t really care what forms you
use for duping your log. But please do
dupe check it, and be sure to send us
the work sheets (dupe or cross check
sheets). If you don’t, we may disqualify
you. We hope that the above helps to
straighten out some of the confusion.

Rules Changes
There are several rule changes for

the 1980 contest which we would likejj
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The professional touch to the
9Y4FRC 160 meter antenna tuner is
given here by Joe, W2REH.

Ken, JR2GMC, sent this photo of the
tired JAZ2YKA crew after the contest.

The JA3YKC team poised and ready.

to highlight here. First, beginning In
1980, we have added a definition of
what constitutes a station for the
Multi-Multi category. This became
necessary because of reports over the
past few years that some Multi-Multi
stations were spreading out over as
much as a 10 mile (20 km) radius.
Come on, guys, that's a no no. So,
from now on we will require that in the
Multi-Multi category all transmitters
must be within a 500 meter diameter,
or confined within the property limits
of the station licensee's address,
whichever is greater.

secondly, we have changed our rule
on signing portable such that you are
only required to sign portable if you
are operating in a different country or
a different zone (CQ zone). When you
sign portable, sign your call such that
you reflect the correct call district for
your portable location. The third

Here's the antenna layout at OH1BR
as constructed by OH8QD—Wow!

change relates to violations of the
Multi-Single 10-minute time rule. In the
past few years, we have reclassified
entrants from Multi-Single to Multi-
Multi if they exhibit excessive viola-
tions of the 10-minute rule. However,
the rule did not reflect this policy, it
was changed to reflect this policy for
1980.

Lastly, we have changed log submit-
tal requirements to read that ''re-
copied logs must be accompanied by
a photocopy of the original log." That
means we want a photocopy of your
original log, no matter how sloppy It is.
If you also want to send a computer
printout or a recopied log for clarifica-
tion, that is fine. But, we require a
photocopy of the original log.

At the Fresno and Dayton Conven-
tions, the co-directors received a lot of
flack at the contest forums about our
inflexible position on this point. How-
ever, we are the ones who have to
check 5000 plus logs each year, and
we know best how to do that. In fact,
the committee members overwhelm-
ingly approved our rules change,
because they feel it's a must in doing
a proper log check.

Speaking of Changes

We have tried computerized log
checking on some of the logs this year
for the first time. Although we had
some problems, we are confident that
they will be worked out. Computerized

Chet, KX6PP, sported this fine rig.

Doc, W4SME, is shown at the VP1RX
Multi-Single operating position.

DK8FZ during the contest.

log checking is a change we are sure
will help remove some of the inequali-
ty in our log checking between various
committee members. Stated another
way, the computer is more consistent.

We've made one more change. We
are changing the log form so that it
will hold 80 contacts per side rather
than 40. Hoepfully that will cut down
the mailing costs for everybody. Also,
we are in the process of changing the
mailing address for the magazine on
the summary sheets to reflect CQ's re-
cent change of address. One thing you
can all do to help us reduce the delays
in forwarding the logs is to send your
logs to the director in charge of the
mode rather than to the magazine.
That would be K3EST for the Phone
Contest in 1980, and NBAR for the CW
contest. However, because the direc-
tors switch off every year on Phone
and CW, it is important in subsequent
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LABORATORIES

“MONARCH” 10, 15, 20

Meter “Tri-Band”
Model TB5EM/AKWP

Telrex
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Alpha 77DX: The ultimate amplifier
for those who demand the finest.
Eimac 8877 Tube—1500 walls ol
plate dissipation

4.4 KVA Hypersil® . removable, plug
in Transformer.

Qil-filled, 25 mid Filter Capacitor
QSK CW: Full break-in, (2) vacuum
relays.

Vacuum Tuning Capacilor

Ducted air cooling, large, quiel
blower, computer grade.

Warranty (limited) 24 months, tube by
Eimac.

Other ALPHA's: 78, 7T6CA, T6PA, 76A,
S374A, T7SX (Export Only).
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CX-11-A

i.b 5@1‘7’5/ / L7 7E£  Integrated Station

« POWER OUTPUT; 150 watts CW/SSB output all bands (2) MRF

422 Finals.

 OPTIONAL POWER OUTPUT: 200 to 225 watts CWISSB output.

* SYNTHESIZED FREQUENCY COVERAGE: All amateur bands
1.8-30 MHz in full 1 MHz bands, plus 4 additional 1 MHz bands
for future expansion

* TWO PTO'S: Dual receiving, transceive on either, or split oper-
ation

e QSK CW; Full break in, vacuum relays. 300 Hz CW Filter built-
in

| e SELECTIVITY: Two B pole plus one 4 pole filter deliver 20 pole
1.4:1 shape laclor (6dB/60dB), plus post detection 1.5, 1.0, 4
and .1 KHz band width.

e BUILT-IN A/C supply. 115230V, 50/400 Hz, Hypersil®™ Irans-
former. IF shift, noise blanker, RF clipping, CW keyer, notchl
peak filter,

» SERVICING: Self service easiest of any transceiver by using

gold-plated sockets for transistor and |1C replacement

 RELIABILITY: Less than 1% failure. 99%: of problems resolved
in held.

 QUALITY: All military and computer grade. 100% American
made

e PRICE: $5900, mig by Signallone Corp., Phoenix, AZ 85021.

Phone Don Payne, K4ID, for Special Prices,
Brochure, and OPERATING EXPERIENCE on the CX-11A and Alphas.

&= A D I Personal Phone—(615) 384-2224
| P.O. Box 100 Springfield, Tenn. 37172

CIRCLE 50 ON READER SERVICE CARD




The location of HK4RCA. Thanks for
the fine South American multipliers
on the 5 bands, guys.

years that you check to be sure you
are sending the log to the right di-
rector.

Parting Comments

Even now, the CQ contest commit-
tee is still hard at work processing the
CW logs, which we will report on in
detail next month. This year we have
added John Battin, K9DX, and Doug
Zwelbel, WB2VYA, to our ranks. They
fill slots vacated by John Kanode,
N4MM, and Tom Taormina, KSRC, who
retired from the committee at the end
of 1979. We know you will join us in | ing.
thanking all of the commitiee

U.S.A. QRM

Very frustrating to hear BV2B and not to be able to get through
the pileup with QRP... K7LOM. College Board scheduled the
PSAT for the first day of the contest*#3&#-*... WB1ANT. CQ
should sponsor an XYL trip for the weekend... K20LG. 10
Meters was terrific—63 countries mobile!.. WOMHK/M2. Too
many DX stations only call QRZ—no call sign... WB3ICL.Six
minute WAC on 10 Meters on CQ's!... K2VV. My first phone
contest in 50 years... W3ARK. Many stations would avoid
dupes by giving their calls more often. .. AD3V. Definitely lives
up to its name, the CQ World War Contest... NTEE Had to take
time out for sleep, work, Steeler Football, beer, women, etc. ..
N3VA. Never again will | go to a class reunion on contest
weekend—oh, the pain... K71CGJ. Got to be crazy to operate
QRP—always on the bottom of the pileups... KASN. Tuner
caught fire half way through the contest... N1TACJ. First full
time contest effort in over 10 years—lots of fun... W2VJN,
Have to get something up for 40, .. WB3EKV. Around 10 Z Sun-
day heard VK50P and VK3AZY calling on 160 but could not
break... K4VX. 10 M brought back memories of 1957. .. KC4B.
ANNOBON!... W6GO. Took off 3 prime time hours to chase
3COAB. .. K7HCD. Next time | am going to use something more
than a dipole... K7IM. | got my first license 5 days before the
contest. Wow, what an introduction to ham radio!... N0BHQ.
Again lost voice 6 hours from end of contest. Maybe | should
give up smoking... W9ZRX. When | found our that arch rival
and friend KBMR was going to VP2MRX, | offered a donation to
get him out of 8 land. .. KEMN. Worked UADSGL on 10 M with 5
W PEP input... WBOCGJ. Love DX ops who identify... AC4X.
Worked VS5DX with one minute to go... W4DR. Best contest in
the world. .. WD4IZR. 3COAB called with 13 minutes left. ..
K4ISV., Am now bald after listening to all the rare DX that
wouldn't listen up on 40. .. N4KE. FBBXV called me on a JA run
on 20 M. .. K5JA. Now hold the record for the number of anten-
nas erected after dark during the contest—3. .. KSFUV. After 15
years of CQ WW CW, my first SSB—Thank goodness for CW. . .
K58DX. It was a lot easier as 9L1JT... K4ZIN/6. A 7 element
Yagi is a real advantage except when it won't rotate. .. KOAF.

logs sent in.

Ben, DL8UI, displays his wares.

members for the fine voluntary work
they do in checking the thousands of

We also wish to extend a special
thanks to Dick Norton, N6AA, who
poured over each Contest result issue
from 1948 to date and provided us with
much of the information in our open-

Well, the plans are in motion for the

That very loud signal at the LATH
Multi-Op effort comes from this fine
station, with LABUL at the controls.

1980 big event next month. So, we will
see you all in the pileups, and good
luck.

73, Larry, NBAR, and Bob, K3EST

For the 1980 WW DX Contest logs go
to the following:

Phone—Bob Cox, K3EST, 5801 Hunt-
land Drive, Temple Hills, MD 20031
CW-—Larry Brockman, NGAR, 7164
Rock Ridge Terrace, Canoga Park, CA
91307.

DX QRM

This was the best CQ contest of the 28 CQ contests |'ve
operated in the last 10 years. The log processing seems to be
the most time consuming part of it all. .. OH3XZ. (AMEN—ed.)
No possibility to win from here—poor US condx. .. OHTIJ. Very
poor conditions on 160... OH2BO. Thunder, lightning, short
power failure... 9HTEV. After 24 hours 2800QS0Os. Then Xcvr
and Linear quit, so went to bed for 10 hours. Borrowed a rig and
finished barefoot—what a pity... YU3ZV, | did not complete a
single QSO without signing my call, yet still had over 100 dupes
from USA... SP3DOI. First time on 7 MHz—where was VK. ..
ISNPH. Very good propagation, but much splatter from USSR
stations... IT9VQC. Frustration is looking for a CE con-
tact...EI2BB. Never heard bands so crowded for so
long—especially 10 M... G3YBH. How do Annobon bunch
justifying 25 kHz of band! Traffic directors didn't help things
either... G3VPW. Have you ever seen 506 multipliers with 467
QSOs... SMOAJU. Activity low on 160, but lots of multipliers
... PASOHIP. 30 hours of operating—125 hours of logs and
QSLs... GM3WBZ/LX. MUF was so high we worked EI2W on 50
MHz... VEIDXA, We'll have zone 2 on the air again next
year... VO2WL. USA operators were tremendously well
disciplined, but the Europeans were quite rude... WBTN/GYS.
Every year the contest gets more popular... UK28BB. FB
operations from the US boys... UC2ACA. First serious opera-
tion since my return from the Kurile Islands. .. UV3GM (ex UAD).
I'd like to get WAC-SSB with the endorsement '‘During 14
minutes” ... UW3EH. Where are our 2 points for JA? 160 M was
something different. .. UKSAAN. Try working 12 hour days and
then come home to the contest. .. VP2ML. Those rare prefixes
should be used in the WPX Contest—they create a lot of confu-
sion inthe WW. ., KP4AM. Very hard to work 40 and 80, but 10 M
was permanently open here. .. LU4MEE. Bad conditions 60% of
the time... HK3DMC. | think my QSL manager (K1RH) inten-
tionally forgot to mail my amplifier tubes for me for fear what |
might create for him. .. K9EF/8R1. No doubt the best contest of
all... YVS5EED. Toughest contact was the Annobon expedition
amongst all the QRM. .. VK6NE. Good fun until TVI shut me
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down... VK3SM. What a long way New Zealand seemed to be
from the rest of the World with 80 M conditions so poor...
ZL1BIL. With 100 Watts and a low dipole, working anything out-
side of JA was a thrill. . . W7LPF/DU2. Worked more countries in
this contest than in the last year and a half. .. VX3JAU. Plan to
double my score next year... ZD7BW. A thrill to have rare ex-
pedition stations call me... VU2HI. Really surprised to work
VX3EDC at 0600 Zon 10 M. .. HST1ABD. Band was open all night
long with HS1ABD a real surprise at 0600 Z... VX3EDC.
Typhoon approaching, so had to pull down the big quad and use
a long wire in the test. .. DUTGF. If you missed Zone 2, you can
blame yourself... VO2CW. Conditions were so good, | didn't
know which band to be on... VE4EW. Plainly put, this contest
was FUN. .. CZ6WQ. Typhoon 7 days before the contest greatly
reduced activity from Tokyo... JRTRCR. Conditions between
the USA and Europe were so good many USA stations did not
turn their antennas towards Japan. . . JATANC. My biggest thrill
was to work OY9R through the big signals. .. KA2BD. | got a call
from 3COAB with my CQ contest... JE3TBM. | did my best to
work as many US stations as possible... JHTJGX. Fantastic
conditions—QRM, QRM, QRM. .. JA7BSK. | got Zone 2 for the

first time in this contest... JATNID.
STATION OPERATORS

Multi-Operator Single Transmitter

AAAFF & KAGVOD, KAMKR, NACMJ, WaWWQ, WA4DLY, WALRTS, WA4LVCV, WB4ZPF,
WD4EXG, WD4GCE, AABDX & WDBEQG, WDBAOJ, AABN & KBBJK, WDBRHS, AASD &
WDSEBQ, KASCKIABB & ABDW, ABOX, AEDK, NOXA, NOXX, KADBCW, KOUAA,
WABDGX, KEXR, WBOTNY, KOVBU, WBOUXI, WBYR, AE1D & WADRSJM, AIBV & NEATR,
WBGBE, AISJ & KOEVE, AKBA & KAWL, WARZHY, WOVWW, WBETNY WDEHTC,
WDOYBC, KAPBKT, CE2AA: CE2NH, CE2CC, CE2ZBNT, CE2BWO, CE2GK, CE2BXN,
CEZ2HN, CE2ZHI, CE2PH, CE2DW. DA2CF: DATMH, DATTP, DATHO. DF3GY & DATMH,
DAIQR. DF3GN, DF4KC, DFBUD, DATFN, DL1GAL DJSTK & DF3BU, DF3BV, DJ1BC,
DL1BQ, DKBBE, DJ6KH. DLMJK & DKGFT,DKBZL, DF2Z0, DFZZN, DF5ZU, DD4ZY,
DJ3AS, DKSFD.DLOTP: DA1JV, DA2GM, DF4ANU, DFANG, DF4NJ, DLANV, DLSCP,
DC2ZNX, DKSAD, DKBENX, DLOUE: DLILU.DL7BI, DLBRL, DLBINA. DLOWU: DJ4AX,
DJBSW, DK4EM,DR4TP, DKSTF, DLOTF, DL9DY. DM2CDL & DM2CCL. DM3GC:
DM2BMC, DM2BGC, DM3SGC. DM3RF & DM3ZRF, DM4AWFF. DMS5IG & DMSXIG,
DM5AIG. EASAB & EA3AOT, EAJBFR. EAGET & EABBW, EAGCE. EAGCP, EABELU.
EABND & EABSBE. EMBA: UASAEA, UA3AJA, UAIXAC, UVACC, UW3BO, UABAPW,
UABAPP, UAGAPR, F3TV: FEGBEE, F6ARC, FEDIM.FTOIWARC: FEAXP, FEBII, FEBDE,
FGEFFA, FBFHO, FEECX. G3HTA & G3RUX. G3RRS & G3UKS, G35JK, GACEB. GECW:
G3YUT, G4AFJ, GA4ANS, GAHNS, G3TVY, GBPSP, GETKY, G4HIC, GBUGS, G4EKW,
GACKG, GalJX, GBUW: G3CWI, G3ZAY, GAZHL, G4BAH, G4BNE, G4FAM, BRS-32525,
JOAN & SUSAN. GBJC: G2UJ, GITAD, G3TQZ, G3UDR, G4ABYB, GBASD, GBNSL,
GBNWR, GBTIC, GBETUP. GISYM: GI3LEG, GISUR, GIACFQ, GI4FUM, GI4FNU, GIAGYE,
GI3AXI, GI3IVJ. GWOEGW: GW3GHC, GW3KYA, GWINJW, GW3NYY, GWINWS,
GW3I0AY, GWA4BLE, GW4EAI. HAZKMR: GRABA, FANOS, KAROLY, LASZLO.
HA3KHC: TIBOR, LAJOS, FERENC, GABOR, ZOLTAN. HABKVC: PETER, ISTVAN,
TIBOR. HATKSV: GYORGY, ERNO, JOZSEF, SANDOR, SANDOR, PETER. DLTRT/HBE:
KL7RT, DLTSP, HEIDI. HH2ZMC & HH2BM, K4UTE, WAFDA, WAWEG, WB4EYK. HIBX-
WP: K1AR, K1DG. HK3AXT & HK3AFD, HK3TF, HK4RCA, HK4ABY, HK4DUM. HWELY:
FEBDN. F6DOQG, FEDQX, FEEDM, FBKDP. HZ1AB: W7KJJ, WTSJ, WABLSEB, WBOLOA,
WODSELS, KIAGP, DICK & BOB. NDIE & ITANF, HGJC.NGUB, NGSB, NPCT, INRBP,
NMVVZ, HKN & 1NLBH, NJJZ, NENX, 158U, NANP, W3US, ANNA. IWT1PDP, 13EJ &
I3YXQ, I3LDP. ITWL: CLUB. IVaVXU & IVIPUE, IV3ZLC, IV3YIB. IY1PHX: CLUB.
IZIMAU: I3MAU, IVIPRK, I3EVK, I3BYT, 130N, YUZAMM. IMBARI: ISPBYR, ISODTK,
ISOFGD, ISOTOA, ISDOGW, ISOMIJ, 1SBJZ). JAYKA: JH2QXG, JRZGMC, JRIURO,
JA4UDP, JH4AVBQ, JEZRQF, JASNFO, JE3UXO. JA3YFI: Hiroshi, Kimihlko, Tsuheo.
JAAYFH: JA4XKL, JH4BXA, JH4DIT, JD4FMI, JHAMVEB, JH45QJ. JA4YPE: JHIBJN,
JFIEGT. JAGYDH: JEGASN, JHBDRF, JRGDUL, JREJKS, JEBLFQ, JHENFR, JHENLY,
JHERAD, JHBSWF. JATYAA: JHTAEF, JHYWTC, JH7IMN, JH7TWHM, JR7OMD,
JRTOMF. JG1UJD/7, JASPPC/T. K1GW: & K1KA, WIHNZ, K11K: & WATYTW, WA1YSM.
K1RQ: & W1ZT, WB1HIH. K1RU: & K1YR. K1UQ & KATAJH, N1AC. K2BK: & W2IFK.
K2CC: AB2L, ADZY, WAZMYL, WAZWSX, K21A N2AKT, KA2QAI, WB1AFZ K2FL: &
NZATX. K2GBH: & WA25TM, WAZKCL. K2ITG/3: & WBZKCUN. K3KNH: & K3SME,
WA3NHO, N25B. K3LR: & AF3P, WB3EUB, K3VK, KBCX, B. MEYER. K3PA: & K3YL.
K3GMR: WB3KKX, WB3LCD. K3RA: & WASVUQ, KO4Q. KJUC: & K3VOU, AJIH. K4VX:
& KAYEP, WA4IVL, KBCME. K5KG: & K5LZ0, KSMA, WAZXA. K5QY: & KSEG, N5BQQ,
WEBSNQH, WBSPBZ K6TZ: WABKTZ, WABSRJ, WEEMS, KABS. KTSP: & NTAJI, N7TCW,
K7JUR, NTRP, WATNAY, NTVS5, N7TNR. K8JLB: & KBDD, ACBW WABBSF. KBNA: &
NBJW, KBIA, WBTA WBSYHR, WABTBO, KBZRH. KBXR: & KBOO, KBEX, KBLA, NBACA,
DPDA. KBYVT: & KBEM, WBBTSA, KEBEYW, KABBQO. K9SD: & K9BGL, KIHWU,
WINNE, WBITKC, KADCDG, WBOFCS, WDOFPX, WOFF, KOFU, WOHEH, KOKL, WBOW-
QZ, WBOYZG, WiZH. K#BJW: & KOPKK, WDOFHY. KBJSY: & WOWP, KDAT. KA2ABA: &
WAZZFW. KASC: & AASD. KABY: & WDEMHJ. KB2GJ & WB20OON. KBAGX: N4AND,
WAMYA. WD4AKUK, KC4B: & AA4M, WBZROJ. KHEN & KHEHGP, KM & N4AJZ,
WEB4LIB, WALALTG, WBANZU, KD4Y, K42ZGB, KLTHR & ALVAF, KL7IUM, KL7IVX, KL7-
JKI. KLTUSA: KL7J10, WB7QYG/KL?, P, Bittengle. LAGX: LA1EE, LA3RT, LABUM,
LAYXK, LASDL, LASZO. LATA: LA4NL, LAGUT, LASBUL, LABQU, LA7JO & LABOT,
LASTQ. DKOWB/LX: DKSWB, DKSWL. LZ1KWS: Dimitur, Gawlina. LZZKPS: Kiril,
Atanas. NTACJ: & KATBED. NIMM: & K1TO, K1XM, KA1GD. N1TZ: & K15F, K1DKX,
KI1FIR, WATUZH, KI1KNQ, WI1BR. N3GB: & WA3JECT., N3UN: & N3ll, WB3EFC,
WEB3BOA. NAHB: & N4ZJ, WB4BVY, WA4KNFP, KBEHN. N4IB & N4KE. N4AOE: &
WALAWOQH, NABWD. NAUF & WD4ITK, K4LK. N4ZC: & K4BF, K4aMOQG, WA40BO,
WA4ZMM, WA4Z0O0Q. NBAV & WBEBRXW. N6VR: & NEADI, KBEPE, WABOYS, WBEVQO
N7BJA: & WBTUSQ. NBBKX: & KABFDW. NBRA: & KBWW, NBAID, KBNZ, AKBU. NSLE

OEASZW & OE3GSA, OE7UU. OH2AA: OHZBRW, OH2DS, OH2BQS, OH2BCP,
OH2ZBNP. OHATO & OH4TH, OH4SL, OH4SE, OH4UI. OHTUE & OHTUR. OHZBP/IOHE
OH2BP,0H2PQ, OHZBNE. OK1KCF: OK1KD, OK1KZ. OK1KPU: OK1JAX, OK1JDX
OK1KUR: OK1AYE, OKIDAY, OK3CWE, OK3CLD. OK2KMR: OK2SEO, OK2BQZ
OK2KNP: OK2BSA, OK2BSP, DK2SGW. OK3IKAG: OK3ZWA, OK3ZFM, OK3CDX,
OK3YBD, OK3COM, OK3CIR. OK3KTY: & OK3CQU, OK3-27T178. OK3USZ: OK3ZAF,
OK3FON, OK3PQ, OK3-4158, OK3-26701. ON5SKH: ON4BB ONSJE, ONGMD. OYSR &
0Y5J, OYBI, OYBKH. PASBGN: PAJADC, PAZAWU, PADERA, PADGIN, PADGAM,
PAOVAJ. PIS1ARS & PADHTR. RGF: UBSEC, UYSLK, UBSMCD, UBSMDC, UBSMNM,
UBSMBY, UBSMDA. SK2GJ: SM2 EKQ, SM2FJG, SM2INV, SM2ICQ., SK3LH &
SMaDsSP, SM3JBO, SM3ICU, SM3JLA, SM3CEF, SM3GCR, SM3JAW, SM3IUV,
SMAIXY, SM3KMM, SM3IZB, SM3IQN. SK4EA: Club, SKBAW: SMECVE, SMEDER,
SMEFJB, SMEHCX. SK6HA: SMEHIO, SMBHYE, SMEIBF, SMBITE. SM5A0E & SMEBJI,
SMBMC SMOATN, SM5AZU. SP2PDI: SP2FAX, SPSGRM, SPBGQU, SPBGWI, SPBICA.
SPEPZB: SPGFAF, SPOFIH. SPOPDF: SPOBMG, SPAFUY, SPZ-7531, SPEJPX. SPORCE:

(continued on page 56)

FOX-TANGO CORP.
Box 15944C, West Palm Beach, FL 33406

CRYSTAL FILTERS

8-POLE FILTER BANDWIDTHS IN STOCK

MAKE CW (Hz) SSB-AM (kHz)

AND

MODEL i © |~ |w|la|o

OF SET - | o g § § § - || | ©| @
*FT-101/F/FR-101 ¥ v |V e v |
*FT-301/FT-7TB/620 e »* - Yl
*FT-901/101ZD/107 o o v v |V
FT-401/560/570 o o |
FT-200/TEMPO 1 v | v’

KENWOOD

*TS-520/R-599
*TS-810/R-820

*2nd IF $125
lor R-820 only

+ pcb w sw relays $90
Plug in type | »~ 365

755-38/C

Whether your SSB rig is old or new, there Is no easier or essentially less
expensive way to significantly upgrade its performance than by improv-
ing its |F passband filtering. FOX-TANGO filters are made of specially-
treated high-Q quartz crystals, affording excelient shape factors and
ultimate rejection exceeding 80 dB. They are custom made for drop-in
installation; matching perfectly, both physically and electronically. Our
Diode Switching Boards make possible (now or in the future) the addi-
tion of a vanety of swilch-selectable hilters atfording superor variable
bandwidth without the need to buy an expensive new model. If you
wanl the best for less, you'll buy FOX-TANGO. Just tell us the band-
width(s) desired for your make and model

*DIODE SWITCHING BOARDS available to permit 1, 2 or more filters
than those for which manutacturer provides room. SPECIFY make and
model
Single-filter type: $12 Airmail postpaid worldwide.
Dual-filter type: $21 Airmail postpaid worldwide

Dealer inquiries Welcomed
" T 9 . e s e
'@l Visa/MC welcomed. Money back if not satisfied. — wisi |

BROCHURE ON REQUEST
+nhida residents agd 4%, (sales tan}

Say You Saw It In CQ

FOX-TANGO CORP.
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KENWOOD

. « pacesetier in amateur radio
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HF S8 E TRANBOCENVER

VBT, notch, IF shift, wide dynamic range

T9=-8305S

Now most Amateurs can afford a high-performance
SSB/CW transceiver with every conceivable oper-
ating feature built in for 160 through 10 meters
(including the three new bands). The TS-8308
combines a high dynamic range with variable
bandwidth tuning (VBT), IF shift, and an IF notch
filter, as well as very sharp filters in the 455-kHz
second IF. Its optional VFO-230 remote digital
VFO provides five memories.

T IES
UHED

| S-83U3 FEA

*160-10 meters, including three nnw bands
Covers all Amateur bands from 1.8 10 29.7 MHz (LSB,
USB, and CW), including the new ”"' 18, and 24-MHz
bands. Receives WWVY on 10 MHz

* Wide recelver dynamic range
Junction FETs (with optimum
and low noise the balanced mixer, a
MOSFET RF pperating at low level for
mproved dynamic range (high amplification level
not needed because of low noise In mixer), :mnl
resonator for each band, and advanced overall
ceiver design resuit in excellent dynamic FEHHE

MD characteristics
gure} in

amplifier

» Varlable bandwidth tuning (VBT)
Continuously vanes the IF filter passband width to
reduce interference. VBT and IF shift can be con-
trolled independently for optimum interference re-
jection in any condition.,

* IF notch filter
Tunable high-Q active circult in 455-kHz second IF,
for sharp, deep notch characteristics.

« |F shift
Shifts IF passband toward higher or lower frequencies
(away from interfering signals) while tuned receiver
frequency remains unchanged.

» Various IF filter options
Eithera 500-Hz (YK-88C) or 270-Hz (YK-8BCN) CW
filter may be installed in the 8.83-MHz first IF, and
a very sharp 500-Hz (YG-455C) or 250-Hz (YG-
455CN) CW filter is avallable for the 455-kHz second IF.

. Built-in digital display

Six-digit large fluorescent tube display, backed up
by an analog dial. Reads actual receive and transmit
frequency on all modes and all bands. Display Hold
iDH) switch
+ Adjustable nolse-blanker level

Built-in noise blanker aliminates

pulse-type (such as ignition) noise,

Front-pane| threshold level control.

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION:

* 81468 final with RF NFB
Two 61468's in the final amplifier provide 220 W
PEP (SSB)/180 W DC (CW) input on all bands. RF
negative feedback provides optimum IMD charac-
teristics for high-guality transmission,

* More flexibility with optional digital VFO
VFO-230 operates In 20-Hz steps and includes five
memaories. Also allows split-frequency operation,
Bullt-in digital display. Covers about 100 kHz above

and below each 500-kHz band.
» Bulit-ln RF speech processor

For added audio punch and increased talk power in
DX pileups.
« RIT/XIT
Receiver incremental tuning (RIT) shifts only the
receiver frequency, to tune in stations slightly off
frequency. Transmitter incremental tuning (XIT) shifts
only the transmitter frequency
» 88B monitor circuit
Monitors IF stage while transmitting, to determine
audio quality and effect of speech processor
Ask your Authorized Kenwood Dealer about the many
operating features offered by the T5-830S...at a very
reasonable price!
NOTE: Price. specifications subject to change with-
out notice and obligation.

e S5P-230 external speaker
with selectable audio filters
* VFO-230 external digital
VFO with 20-Hz steps,
five memories, digital display
¢ AT-230 antenna tuner/

SWR and power meter
¢ MC-50 desk microphone

Other accessories not shown:
o TL-822A linear amplifier
e SM-220 Station Monitor
¢ PC-1 phone patch

®» YG-455C (500-Hz) and
YG-455CN (250-Hz) CW
filters for 455-kHz IF

e YK-BBC (500-H2) and
YK-BBCN (270-Hz) CW
filters for B,.83-MHz IF

e HC-10 digital world clock

e HS-5 and HS-4
headphones

* MC-305 and MC-355
noise-cancelling hand
microphones




TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COMPTON, CA 90220

Hand-shack.

+» Repeater or simplex operation
Convenient mode swiltch sh fis transmit frequency

e

i i = . | - - =~ - i W
+600 kHz or -600 kHz or to the frequency stored

L= - ol §

Synthesized,

in *"MO"™ memory

blg LCD * Reverse upe;a;inn
° Nonlocking switch shifts recewer (o fransmul fre
10 memories, avency and tansmiter 1 tecee feauencs

. DM » Extended operating time
g’ Touch-Tone = Only draws about 28 mA squeiche :
500 mA transmit (at 1.5 W RF output
TR-2400
=
» Two lock switches
Put a ham shack in your hand. The TR-2400 f‘"':"_”* s ‘:, requency chang '
is the ideal hand-held for 2 meters FM. It R HEHSIEReSK
features a large LCD readout that can be * BNC antenna connector
read in direct sunlight or in the dark, 5-kHz- Easy to connect external antenna
step PLL synthesized operation, 10-channel * LCD “arrow” indicators
memory, scanning, and 16-button autopatch Show “ON AIR,” *"MR" (memaory re BA
(battery status), and "LAMF" swilch of

DTMF encoder.
TR-2400 FEATURES:

J Larnu LCD digitui readout
Readable in direct sunlight (better than LEDS)
Readable In th!: dark (with lamp switch). Virtually
no current drain (much less than LEDS) and ais-
play stays on. Rugged and dependable in hot or
cold temperature ranges. Shows receive and trans-
mit frequencies and memory channel

» High-impact case and zinc die-cast frame

e — % - — TitdaBE=tatd=1 & la I+ = B " oy
e f =1, =iy = T - = F| (=’ E
CELISIEIE '-_:-..n._-\_u I'II-\.- o | A i il L R L 5

|

+ External PTT microphoneand earphnn«e connectors

—_—— i Apn - = e =
E-L-S“I:I'I_i cessible on nght side of I

» Compact and lightweight
rir‘ly’ E_-Iq ‘.'_1 Irl-":.r"EEh Ij.ﬁ. "' '-:-“r':_l r':.:."_":.\: ',_,'.' . III_I_
1-7/8 inches deep. Weighs only 1.62 pounds (in

cluding antenna, battery, and hand strap)

» 5-kHz-step frequency selection
PLL synthesized keyboard channel selection sys-
tem. No "5 up" switch needed. Selects from
144.000 to 147.995 MHz.

* UP/DOWN manual scan
Single or fast continuous 5-kHz steps from 143.900
to 148.495 MHz for Amateur and MARS or CAP
simplex or repeater operation,

e Microphone PTT and audio terminals

_~— Charger termina

| gt Earphone Jack
STANDARD ACCESSORIES INCLUDED:

¢ Flexible rubberized antenna with BNC conneclol
e Heavy-duty (450-maAh) NiCd battery pack

* 10 memories » External-standby (PTT) plug

Retained with battery backup (only 0.B mA). "MO” « AC charger e External-microphone plug
memory may be used to shift the transmit frequency s Hand strap e Earphone

any desired amount to operate on repeaters wiin

nonstandard split frequencies NOTE: Price, specifications subject to change with-

- out notice and obligation.
+ Built-in autopatch DTMF (Touch-Tone®) encoder 5

Uses all 16 buttons of keyboard while transmitling.

OPTIONAL ACCESSORIES:

® ST'1 DHSE E-taﬂ-j ':E‘-h{:";'fr ] '\"l."l.'l_."-
hour quick charge anag auio
trickle charge, floating ch:
charging). 4-pin conneclor
crophone, and S0O-239 antenna

CONVENIENT TOP CONTROLS

BC-5 DC guick chat!
L_L|_1 delyxe |..:-".'"'
PB-24 exira baliery p

B

BH-1 beil hoOK

*» Automatic memory scan

Checks all 10 memory channels. Programmabile
10 loCK automatl s.,’ih; on either BUSY (si E‘"I-r_i| pres-
ent) or OPEN (no signal) channeis

*» Subtone switch
Activates subaudible tone encoder (not Kenwood-
supplieg)




N®® DISTRIBUTING GORP.

7201 NW 12 ST., MIAMI, FLORIDA 33126

ONE OF THE

FACTORY DISTRIBUTORS

SWAN
TEMPO
ETO Alpha
LUNAR

VHF Eng. YO 101 x $265.00 :

FOR FT-101, 101ZD,

KLM
ICOM
MFJ

BIRD 57
INFO TECH ‘Sl
WACOM ET78 9 5675.00
SH U RE _-L;, 1 b
HUSTLER : B

HYGAIN e
CUSHCRAFT ,.,,,

$210.00
AND MANY MORE 500 MHz. Freq.
Counter - 6 Digit

Yo b
DENTRON  foR%ram " | B

WORLDS LARGEST YAESU

- I:. e liE ' __.;L . ]

||-1_'lr|— '."

YC221  $89.00
DIGITAL READOUT %‘:%ﬁETERmS-M
FOR FT-221

TEL: DADE (305) 592-9685

WE OFFER LOTS MORE
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MASTER CHARGE

VISA
DINERS CLUB

DISTRIBUTOR

e HARD TO FIND YAESU

MERCHANDISE
e ALL ITEMS IN FACTORY BETTER THAN 50 YEARS
SEALED BOXES sl Y o RADIO EXPERIENCE
W4FLA SHERMAN KA4DGO NAOMI

e ALL ORDERS SHIPPED THE  JDi5SA SRLIN YHILMH MARIO
SAME DAY BY UPS. | e

SWAN METERS FT227 RB $335.00
WM-6200 $49.95  J0W 2MTRS.
WM-200 364.93  Scanning Transceiver

WM-1500 $64.95

e

FP301D $225.00 CPU 2500 $399.00

12V 25 AMP P/S +
R e A U R A B S s

HOUR CLOCK

YC601B $240.00 WILSON $450.00 20 Amp P.S. $79.95 OMNI T/T PAD$25.00

DIGITAL READOUT  WE 800 35 Amp P.S. $149.00
FOR FT-101E HANDHELD SYN. 12VOLT BNC to SO-239 $ 3.95

BROWARD (305) 763-8170
THAN JUST GOOD PRICES!
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ANTENNA/TOWER

L SALE'

In Stock
at Terrific

Low Prices

in triband

The new concept
antenna design. Gain and band ¢

width all in one compact package
VSWR waves.

vaan  o1-B

U

1,2 i, 1A I1.%

List Price 369" SALE PRICE 3299

And the new “X-rated”

KT34XA

Out performs all commercially
available triband antennas and
many monoband systems tool
6 elements on 32 ft. boom. 2-4db
more gain than the KT-34

List Price 549" SALE PRICE %449

HYGAIN ANTENNAS

TH5DX New 5-Element Triband Beam . ..... £209
THBDXX  6-Element Triband Beam........... $220
TH3MK3  3-Element Triband Beam . ceeens $105
HY-QUAD 2 Element Triband Quad ........... $219
402BA 2-Element 40-mtr Baam . seaniia EEH
205BA 5-Element 20-mtr Lnnanhn O
155BA S-Element 15-mtr "Long John™ ..... §145
1058A S5-Element 10-mir “Long John™ ..... o4
204BA 4-Element 20-mir Beam ............ 3175
1538BA 3-Element 15-mir Beam ............ $ 64
103BA 3-Element 10-mir Beam ........... .$ 54
DB101SA 3-Elament 10/15-mtr Beam ......... £129
18HT Hy-Tower 80-10 mtr. Vertical ....... $248
CUBHCHAF’I‘ ANTENNAS
New 3-Element Tribander .......... $175
ATBH 4-Element Tribander ............... 5218
ATVS BO-10mtr Vertlcal.........ccionue.n $ 60
20-3CD 3-Element 20 mtr "Skywalker” ... ... $185
20-4CD 4-Element 20 mir “Skywalker" ...... $230
15-3CD 3-Element 15 mir “"Skywalker” ...... $ a2
15-4CD 4-Element 15 mtr “"Skywalker” ...... 5 988
10-3CD 3-Element 10 mir “Skywalker” . .. ... 59
10-4CD 4-Element 10 mtr “Skywalker” ... ... $ 75
ROTORS/CABLES
IMHDR-300 (258g. f1) ........ccccvcninna £399
ance HD-73 (10.7 8. M) . ........oovvvcncnnns £ 9o
Alllance U-100 ation Rotor).....cccnnvennes € 38
CDEED—#S-E[ h] ..................... ... 9 B8
'ruj ......................... $150
EDE TAILTWISTE B T diani ik aata s $229
8 Conductor Rotor Glh-lu ................... $0.18/1
Heavy Duty 8 Conductor Rotor Cable........ $0.36/h.
HGHH TGWEHS
20G $298.50 25G $38.50 45G $83.60
HDBX 40 Free-standing 40' (18sqg. ft) ........ $240
HDBX48 Free-standing 48' (18s8q.f1) ........ 305
HBX-56 Free-standing 56' (10 sq, I'tJ ........ 35
FK2548 48' 25G Foldover Tower. o
FK2558 58' 25G Foldover Tower............ 738
FK2568 68' 25G Foldover Tower............ 784
FK4548 48' 45G Foldover Tower............ $829
FK4558 58" 45G Foldover Tower........... £1029
FK4588 88' 45G Foldover Tower........... $1118
(Freight ﬂg on all loldover towers. Prices 10% higher
west of y Mountiain states.)

GAL?AHIZED STEEL TOWER HARDWARE
EHS Guywire ..._......_. $11/100 fr. $99/1000 ft.

1.*'!' EHS Guywire ........... $14/100 f1. $129/1000 fi.

S/32° 7 x 7 Aircraft Cable . . $107100

3/16 CCM cable clamps (3/16" or 5/32" cable) ..$0.30
1/4 CCM cable clamps (1/4" cable) ............. $0.40
1/4 TH Thimble (fits all sizes) ............ccun.. HI.EE
3/8 EE (3/8" Eye and eye turnbuckie)........... $5.50
3/8 EJ (3/B" Eye and jaw turnbuckle) ........... gal‘.'lﬂ
1/2 EE (1/2" Eye and eye turnbuckle) ........... B.50
1/2 EJ (1/2" Ew and |aw turnbuckle) ........... $9.00
3/16" Preformed guy deadend . ................. §1.45
1/4" Preformed guy deadend ................... $1.85
6"-dai. 4-ft long earth screw................ .. $11.50
2"-dal. 10-ft long heavy duty mast . -e. 935,00
500D Guy insulator fﬁﬂﬂ" or 3/16" cable). ... ... $0.85
502 Guy insulator (1/4" cable)..........covvue.. $1.80
COAXIAL CABLE AND CONNECTORS

RG213/U (Ml RG-8/U—Brand New) .... §0.28 fit.

RG-8X (New 1/4" Diameter Low Loss Foam) . $0.15/f1.
RG-8 Foam (Super-flex).........cccvvvinnnne $0.30M.
1/2" 50 OHM Poly Jacketed Copper Hardline $1.10/f

UHF, N-Male or Female 1/2" Copper Hardline
T T e e Ry SO AL it $22.00
1/2" 50 OHM Poly Jacketed Aluminum
e R e e S R Ty e $0.60/1t,

UHF, N-Male or Female 1/2° Aluminum Hardline

CONNBC OIS . o v v v v sunesnsscanasssssssanssss £10.00
Type “N" Connectors (RG-8U or RG-213/U) ....$4.50
HY-GAIN TRISTAQO-PRATT AND TE LETDWEH

CRANK-UP TOWERS
Direst factory shipment to save freight expenses. Call
for our competitive quole on these towers. We can ship
tower bases early tp allow you to complete foundation
work while tower is being prepared for shipment.

Call For Prices On Other Antennas In Stock

TEXAS TOWERS

DIV. OF TEXAS COMMUNICATIONS PRODUCTS COMPANY

1108 Summit Ave., Suite 4 / Plano, Texas 75074

Mon.-Fri. 9 a.m. — 6 p.m.

Sat. 9a.m. — 1 p.m.

TELEPHONE: (214) 423-2376

ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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TOP SCORES
WORLD USA
Single Op Single Op
All Band All Band
oY4vVT 6,682,185 N7DD 3,113,788
G3FXB 4,708,014 W1ZM 3,035,790
UR2QD 4,658,155 WT7RM 2,875,450
DJ4PT 4,577,100 KIVTM 2,654,834
PAS2TMS 4,413,952 K7RI 2,418,028
OH6JW 4,389,460 W3BGN 2,330,496
OHIVR 4,182,000 W9ZRX 2,310,165
YU3zZvV 4,067,774 WICF 2,268,420
N1GL/VP9 3,962,635 W3GRF 2,225,430
CZ6KW 3493340 WORE 2,184,776
28 MHz 28 MHz
OH2ZMM/ICT3 1,827,150 WA2SPL 735,528
EABAK 1,685,805 WS5MYA 681,360
KV4FZ 1,482,625 K5TJ 572,908
ZS3LK 1,421,164 AABU 572,866
G3MXJ 1,296,826 WOYK 564,944
DK3GI 1,248,072 AE6U 538,902
21 MHz 21 MHz
H31LR 1,448,848 K1RM 870,237
VE7TCML 1,111,776 N7XX 767,016
VK4VU 1,079,335 WABEKL 694,416
VE3BMV 1,072,176 K8DX 591,527
UR2QI 962,850 WING 480,654
OH1IMA 870,500 K6SMF 432,684
14 MHz 14MHz
UABHZ 1,020,181 KOKX 335,041
YW1AVO 908,202 KORF 274,762
DLBPC 901,992 KODD 248 976
OHBOS 834,536 W5FO 242,744
VE7IG 802,872 WING 215,930
YU7GMN 800,100 W2TA 214,200
7 MHz 7 MHz
ISNPH 273,144 K4JRB 74,970
ITSSKOAGY 190,008 N4KE 66,852
DM2CMFIA 163,068 N7UR 53,922
JA2BAY 154,442 WBOQPN 36,852
OHBSR 135,360 WONWE 32,144
I2VRN 115,900 WBJWR 28,548
3.8 MHz 3.8 MHz
CT3BZ 235,114 WOMJ 48,664
VE3ECP 64,496 WBEDU 45,150
VX3JAY 63,840 KBXX 32,400
YV3IAMW 62,172 KG4W 32,096
VE1Al 57,154 WA4SVO 19,906
wWoMmJ 48,664 WOLF 17,385
1.8 MHz 1.8 MHz
PASQHIP 7,644 WBLAL 2,945
UQ2PM 6,210 K5UR 2,436
GM3ZSP 6,068 K5YY 1,080
VE3BBN 4818 AD4U 1,007
UR2RFK 4,110 W1BB 748
G3SZA 3,895 WzXQ 630
Multi-Op Multi-Op
Single Transmitter  Single Transmitter
HIBXWP 9,872,267 K4VX 3,811,563
RE6F 9,029,396 W4QAW 3,564,304
EMGA 8,120,574 KBNA 3,550,728
IZ3IMAU 7,600,746 WATNIN 3,546,282
UKSAAN 7,584,440 ABOI 3,457,531
DLOWU 7,213,805 W5WMU 3,057,780
Multi-Op Multi-Op
Multi-Transmitter Multi-Transmitter
VP2KC 37,770,012 N2AA 13,299,750
9Y4FRC 24035927 KBLX 7,508,970
KHEXY 21,990,252 WayYV 7,405,846
YU3EY 16,646,364 KORF 6,290,136
SK2KW 14,675,871 W3MM 6,229,350
N2AA 13,289,750 K2US 6,002,866
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WORLD TOP SINGLE OPERATOR—ALL BAND

h

BAND-BY-BAND BREAKDOWN—TOP ALL BAND SCORES
Number groups indicate: QSO’s/Zones/Countries on each band.

USA TOP SINGLE OPERATOR-ALL BAND

Station 160 BO 40 20 15 10 Station 160 B0 40 20 15 10

GY4VT 44/5/11 J04/16/44 324/18/63 838/32/79 1082/29/78 2040/30/84 | N7DD 55/9/14 S50/15/28 2 T74/20/42 420/34/76  794/35/86 B13/34/100
GAFXB 12/2/12 BO/B/38 209/14/46 589/32/B6 B76/31/77 1934/29/82 | W1ZMm 16/4/9 93/14/46 79/15/45 306/34/92 738/35/106 744/32/102
UR2a0 23/3/13  73/9/34 119/10/50 623/28/B1  727/33/87 2160/35/104 | W7RM 12/6/6 115/19/28 202/17/36 218/28/72 1130/31/76 647/34/84
DJ4PT 14/2/9 19/12/47 430/23/75 BB6/28/65  940/27/59 1685/27/64 | KIVTM 13/3/6 90/15/43 116/15/55 281/31/84 793/33/96 570/28/94
PASZTMS 12/2/8 203/11/51 174/12/52 514/33/91  528/33/85 2068/37/97 | K7RI B/4/3 100/15/23 253/17/33  231/29/80 B41/26/67  577/34/81
OHEJW /3716 163/14/47 147/17/57  T30/34/87 1433/34/81 1042/32/83 | W3BGN 9/5/7 46/9/29 77/16/45 475/33/95 632/30/95 474/27/86
OH1VR J4/4/17  128/9/42 188/24/64  713/32/7T1  1019/30/81 1234/33/93 | W9ZRX 13/5/8 42/13/25 90/16/53 200/35/74 402/32/102 B897/34/98
YU3IZV 36/7/28 63/11/43 1037/34/84 1140/32/84 1023/31/85 | WiCF 16/3/9 114/18/5 66/13/43 301/28/82 431/29/86 779/30/99
N1GL/VPS 389/12/29 106/11/2 757/28/62 B51/26/66 156B/26/59 | W3GRF 21271 49/14/ 31 75/13/41 3B86/27/85 605/33/105 529/30/93
CZ6KW 2271 B5/11/13  24/12/18  537/32/77 953/28/71 1950/30/85 | WORE 19/5/710 55/14/33 74/18/42 309/32/82 362/29/91 794/33/95

WORLD TOP MULTI-OPERATOR SINGLE TRANSMITTER USA TOP MULTI-OPERATOR SINGLE TRANSMITTER
HIBXWP 10/4/9 276714752 511/22/65 1076/30/96 2362/32/96 3370/32/99 | K4vx 11/4/10 60/19/45 B5/24/65 J44/33/99 B33/36/118 895/33/117
R&F 36/6/19 176/14/47 235/14/53 1653/38/109 1206/35/95 2337/30/88 | wWadAw 1174711 44/16/36 106721/60 403/37/112 6BO/37/116 BD4/35/122
EMBA 20/6/16 107/12/49  94/12/51 2006/35/113 1186/37/111  2088/34/91 | KANA 6/4/4 52/16/39 121/21/63 B25/38/124 661/34/109 663/32/107
IZIMAL 157/15/45 205/24/68 1420/36/93 1612/367101 1678/32/85 | WATNIN 12/6/5 96/19/85 320/21/41 260/31/88 1042/29/75% B41/34/94
UKSAAN 49/6/19 225/17/48 312/25/73 1198/38/114 1640/38/115 707/34/108 | ABOI 7/4/a  21/9/19  80/20/57 640/39/113 901/36/111  719/35/92
DLOWLU 16/3/16  43/9/43 396/17/54 1270/32/99 1218/34/109 1643/37/106 | WswWMU 11/4/8 54/16/37 248/20/58 389/39/108 78B&/35/111  573/34/95
WORLD TOP MULTI-OPERATOR-MULTI-TRANSMITTER USA TOP MULTI-OPERATOR MULTI TRANSMITTER

VPZKC 526/11/47 1079/22/95 1703/28/107 4208/39/153 5417/39/145 4835/36/130 | N2AA 109/8/16 406/24/79 366/28/B4 1646/40/152 2198/40/144 1354/36/120
9Y4FRC B1/6/16 711/15/52 1120/22/77 3291/35/115 3537/34/120 3829/36/117 | KBLX 19/3/8 326/17/44 159/20/61 1047/38/118 1461/37/118 1386/35/110
KHEXX 105/10/13 423/27/42 642/30/59 2357/39/123 3727/39/133 3735/39/124 | wayy 21/5710 284/20/67 159/20/62 76B/37/103 1499/34/119 1373/35/117
YUIEY B3/6/24 B14/12/64 4BS5/18/73 2863/40/134 2693/39/124 2834/38/109 | KBRF 26/7/10 1B6/19/43 440/24/53 525/36/102 1470/35/100 1261/36/106
SKZKW 432/14/55 334/25/69 3093/39/123 287T1/35/107 3321/40/112 | WIMM 30/6/11 132/17/49 174/24/66 B891/39/118 1320/737/140 BO7/32/115
N2AA 109/8/16 406/24/79 366/28/84 1646/40/152 2198/40/144 1354/36/120 | K2UA 20/4/8 164/20/58 170/720/64 T14/38/115 1320/36/132 B77/34/118

Ciub. SPOKRT: SPOFKQ, SPAHMF, SPACXX, SPOHNB. SPOPRO: SPIEWO, SPIPT,
SPOLJD. TDANX & TGYAL, TGOGI, TGORB, TF3IRA: TFICW, TF3JB, TF3RB, TF3KX,
TF3UA, TF3US, TFIYH. USY: UADAAK, UARACQ, UADMF, UADABK, UADADR, UADAFQ.
UK2AAB: Kosurer, Pilosyam, Krushinsky, UK2AAG: UC2-009 105, UC2-0090490,
UC2-009568. UK2AAP: Bilchenko, Khudanov, Trothevskiv. UK2ABC: Sologub,Shirko,
Antonenko. UK2BAG: UPZBAA, UPZBAF, UP2BZ, UP2DT. UP2ZBAS: UP2PAJ,
UPL-038609. UK2BBB: UP2BDM, UP2BAS, UP2ZBBB, UPZPCW, Rakouskas, UP2ZPX,
UP2BAW, UP2-038517. UK2ZBBE: UP2-038918, UP2-038919, UP2038938. UK2BBF:
UPZBFN, UPZBGF, UP20381541. UK2BCC: UP2-38728, UP2-038346. UK2BCG:
UP2BBX, UPZPCB, UP2BFH, UP20381615, UP2-0381618. UK21AJ: UCZICK, LUC2-00850,
UC2-00873. UKZPAD: UP2-038794, UP2BEG. UKZPAD: UPZBFU, UPZBCX, UP2038574,
UP2038440, UP2-038610. UK2PAP: UPZPAX, UP2NV, UP2DX, Romas. UKZPAR:
RPZBET, UP2BDX. UKZPAT: UP2BCO, UPZBCW, UP2-038521. UKZPCR: UPZBBT,
UPZBCT, UPZPCR, UP2BDF, UP2BFI, UP2BFL UPZPAV, UP20381524. UK2PRC:
UPZEDM, UP2BDG,UP2{038469 UKZRAE: UR2-0831511, UR20831512, UR2REN
UK2RAQ: Lilvrand, Varjo, Eenlo, Soone. UK2ZRDX: URZARJ, UR2ZRCN, UR2RAEZ, Mart
Andnis, Edmund, Paul, Nigul. Uk3AAC: UASAGX, UAJHK, RAJACE, UA3- 170266, UL7-
03115/UA3. UKJAAH: UA3-1201171, UA3DNYV, UA3DNK, UAIDHH, UA3DDF, UA3DPX.
UK3IDAU: Uvarov, Semenov, Zhuralev.- UK3QBM: UA3IQDW, UA3QBP, UAJQBG.
UKIWAC: Vosudaey, Salov, Gondkarov. UK4AAN: UA4-156585, UA4-156613. UK4ABW:
UA4AHT, UA4-156-654, UA4-156590. UK4ABZ: UA4AM, UALACE, UA4BD, UWHAK,
UA4ATZ UA4-15672, UA4-156676. UK4CBL: Kudzashov, Kakozin, Vasenkin. UK4FAD:
UA4-148286, UA4-148388, UA4-148362. UKAWAA: UAAWWS, UAAWBG, UA4-095308,
UAAWAG. UKAWARB: Baranov, Krylov, Pankov, Sakerin. UKAWAR: T. Fomin, A. Fomin,
Chernishev, Islamov, Lapin, Margunov, Ohotnikov, Orlov, Sherisov, Zagumennov,
Zapolsko. UKSCAA: UBSCDW, UBSCDU, RB5CCVY. UKSECN: UBSEFB, UBSEI,
UB5-0601138. UKSFAD: Dadutov, Grishehenko, Koredov. UKSIAZ: UB5-0731151,
UBSO0731277, UBSO731618, UBS0732238, UBS0733137, UBSIRX. UKSIBB: Kotalnikov,
Darbinayan, Savenkov, Gordienko. UKSMAG: UBSMDP, UBSMIR, UBS5-059121.
UKSMBQ: UBSMGC, UB5-058073, UBS5-059075. UKSMCO: Maldenov A.,

Koliensnichenko A. UKSMDE UBSMBM, UBS-053111, UBS-05957, UB5-059305. UKS5
QBE: Club. UKSVBE: Makuhin, Borinsow, Palamazehuk. UKGSLAZ: UABLHK,
UBS073113, UBS-080650, UBS-060901. UKEHAR: Club. UKBLWA: UABLX), UAB-150822.

UABG-150643. UKTGAA: UL7GBB, UL7-01898, Rezinkin. UKTNAQ: UITNAA, ULTNAC,
ULTNCG. UKBJAA: LUJBJCL, UWBICH, UJBJCU. UKBMAF: Gowvorin, Subbotin,
Kibainikov. UKSAAN: UASAN, UASACZ, UASAEN, UASAIS, UWSBY. UKSADY: UASAFZ,
UASADH, UWSAT, UASADI, UASAAX. UKBHAD: Kiryushkin, Mukin, Bibick. UKSSAD:
Ponbaimekh, Freldman, Verashehagin. UKSUAC: Club. UKMAL Konstantin, Ivan,
Peter. UKBLAK: UADLFK: RADLFI, UAD107178, UABLGCZ. UKBSAW: UARSDU,
UAD-124153, UAD124303. UKDUAZ: Pr ntadnmr Kin, Ponomamazyow. VE1DXA:
VE1AIH, VE1AVX, VE1BXC, VEIMX, V G. VE2CAR: VEZDAR, VE2DC, VE2QO0,
\JEEDWL VEZYA, I|u.l"EEEGH "-‘EEGEIE WAEGEN WAZGEP. HEED'IJ & VEZAKD,
VE2AUF, VE2BJC, VEEEFLFEEF!M ‘I.I’EEFIT VE2FNT. VE3DOP & VE3FLE, VE3GCE,
VE3IDY, VEIKKB & ‘IJEEEI}(F, UEEGHG. ‘UEBDTH, VE3KID, VEIKIE, VE3KIM. VE4XK:
VE4RM, VE4VV, Randy, Terry. VESCHS: VESHN, Dave, Tim, Trent. VETAV: VETAXH,
VETENI. VETCFB: VETAXI, VETDAM, VETDAW, VETDEG, VETDFJ, VETDIG, VETDJR,
VETDJW, VETDWQ. YVO2WL: VO2ZAC, VO2AH, VO2AG, VO2BF, VO2CC, VO2CM,
VO2PB, D. Arava, B. Kean. VP2E: WIHNK, WAGSM. VP2SAX: WEBKG, WEQL. VP2VFK:
NGCW, N7TAT, WTKHN. YPRDX: GIZGR/VPY, VPAGHE, VPOHM, VPIHP, VPIIV, VPOIW,
VPAJK. VOeCk V0oJJ, VOIMR, VOOTA. W1BK & KiTxXh, N1CW, WATUAR. W1YN &
AGI1C. WZHG: WAILDG W2VJN: K2BMI, NZ2BA, + NET. W3GG: & NATX, WAILIY
W3IGNQ: & KAJEFO. W3GO0C: & W3KT, K3CY. W3HYJ: +NET. WaTV & W3AOH.
WIFRU: & K4ATIA, WA4LYBY. WE0OAW: & W3ZZ N4EA WI3IDT. WAMGX: + NET
WASSICEA: WASS, Others. WSVX: & KSTSO WSMCO. WSEWMU: & K50A, W5XZ, K5KU,
NSAN. WEBBIP: & WABPYN. WBG0D: & KBHHD. WEBVLD: WABDPQ, NBKN, KBTXA,
WABEUM, WEBSLDD, WABHJK, N3AYL, WAZHSK, WABAJZ WEYRA: WBELHO,
WABSGH, KSVT, WBBAZD, KABGSW. WTFG: WSLFS, ACSP, AC58, WDSDWT. W7IVX:
& WBTPQU. WBCEF & KBCMO, KBBEI, WBBZYJ, WEBIFP, WDBJFF WDSDEL, ACBM.
WBCHNL & ACSI, WBUVZ, WABWG, WBBLDH, WE-HH}I:M KOMK, WBSTIY, WBNGO &
WABWDZ. WBTN/BYS5: WETN, WEBTGS. WODUB & KOBN, KOJF, KOHOL, WIRAN.
WBOFVY & N9AKE, KIUN, HQED WBAHIP, WDACVQ, WDBCVS. WIRX & WEBISIWN,
WeYT ACSC, I"-'.EIEE HA‘EGF[D WaMo, WE'EIPTE WBOKMGQ, WDIBCM. WOEE:
WDIEWE, HMFIN WEII!UGJ{ WBOLTD, WBEQLLI WE&ELB WBOTJP. WeYC: AGOI,
NOAIL, KODER, WEWD HhﬂF‘u’Fl WBORAJ. WA2JAS: Hﬂ.EELE} WB2QEU, KB2J,
HAEEIU. KAZELB, HAEEEH. HAEGJE- WA3IEKL & WA3BDF, WAEH.E"I", K3ZZ. WAEJ'UG
& WBIKNS, WALJVHmM WAILCY. WAAQQV & WA4OMOQ, KR4N, KOQ4L, WB4KLI.
WATNIN & WBTTYF, AlGY, NGTV, NESF. WB2ITR & WB2CJN, WB2YOF & WB2CJN,
WB20YF & K2TD. KAZBLP,. WB3CZK + NET, WB3EKV & WAZEUL. WBTRUV &

N7AKQ, WDBPNF & ACSN. WBSZBE K9GM. WBSUFL & WBROYA. YOIKSC: YOBBOV,
YOS8BDP. YO3KWA: Club. YOSKAD: YOSAFJ, YO5LP. YOBKBM: YO600, YOEDE.
YU3FOP: Club. YUTAJD: YU7RS, YU7-631, YU7-668, YU7-688, YUTORS, Dule. YZ4Z:
YUITOFT, YU1OIF, YU10I1Q, YU4UFO, YU4RS-6643. ZdTDX: N1DX, K5UC. ZL2AH &
ZL2PU, ZL2NAN. LAPSLIC, ZSBBPL ZSEBQP. 4Z4SG: 4X6AU, 4Z4NXI. Ron. 9Q5WH &
905DH. (WB4ZNH & WN4FVU.)

STATION OPERATORS
Multi-Operator Multi-Transmitter

AA4S & NAWH, WA4BEBN, WD4ADJA, WD4DIY, KAZV, WA4FXJ), KB4AF. CP1AA &
CP1CQ, CP1BP, CP1DM, CP1HI, CP1IL, CP1DFE, CP1IE, CP1FFS, CPIMGS, CP1AT
DLPG: DK3BJ, DUBVZ, DK4AQT, DKSJL, DJ2JS, DF1QQ, DJIFC, DJSIE, DF1DN,
DKJHH, DLBOF. DLOWW: DJ4XN, DL3ZA, DLENK, DLBOE. DK7FC, DKBWD. DF1ZE,
DF3FK, DF5ZF, DF7ZP, DFBZ0O, DF8ZW, DA1TUY, DC3IZM, DDSFB. GM3MBP & G3YOG,
GMBIIO. HBTH: HBSDE, HBSLG, HBSAEG, HBBAFC, HBSAIB, HBOALM, HB9BAL,
HBO9BLQ, HBOMEC, HBOMGX, HBIMFS. JA1YXP: JASIEP, JABMRYV, JA4XPT,
JHAKAH, JA4QNJ, JRENJD, JITHGD, JADXUF, JHAOWG, JASBWP, JHBBHP, JA4QLX,
JEIUBC. JAZYEF: JR2VDA, JH2TBS, JH2VOR, JR2LDM, JR2PVYI, JRZTPD, JR2ZTWA,
JR2VYWZ, JEZATB, JEZCYP, JE2KIH, JE2LDO, JEZRDI, JEZRWP, JEZTUH, JE2WEBH,
JFZACHB, JF2GNY, JF2ZKKL, JF2ZNTV, JF3EIT, JF3THB, JASQNC, JADUEX. JA2YXV:
JAZRWN, JHZAIX, JHZ2BCW, JH2BUS, JH2CMI, JH2FTH, JH2KTA, JH2ZKTY, JR20ET,
JR2CFW, JEZMEL, JE2TEL, JFZAIW. JAIYBF: JRIAJZ, JRAFOT, JRIVSW, JEIMCLC,
JE3OPD, JE3PED, JF3ELY, JF3KZB, JFIJCT, JHACES, JASXUU, JHIKIL, JHOFQP,
JASQPF. JASYKC: JH2LRS, JR2SQU, JASREU, JASUPK, JH3JRB, JHIKWQ, JH3IPKS,
JRIKEG, JRASUK, JRIFAR, JRAXGK, JR3RIU, JRIBKH, JE3BLA, JEIMAS, JESGZE,
JASTDH, JASMOU, JABYXM, JHAVOT. JAAYBU: M. Mishima, K. Furakawa, E. Inamura,
T. Date, A. Inata, T. Fukuma, M. Funak.. JATYRR: JATCEC, L JATCFB, JATCLN, JATCLX,
JATCXV, JATFDY, JATJUD, JATLBY, JATMOM, JATMOQ, JATRQE, JATOZW,L JHTMEYV,
JHTMEX. JH1"|"DT JHI1BBT, JHIGNU, JR1WY, JE‘IQM? JE1SC), JF1ASB, JF1EAL.
JF10DO, JF1SDH, JG1XLZ, JITMYH, JI1SHX, JK1RJU, JL1IPNH, JHIMNT, JABVSH.
K1RX & K1HI, K1WB. K1VR & AF10, l-:mEM. WIFJ, 'W1JZ K2UA & K2BU, N25S,
N3IAD, WB25S5T, N2MM, KAJBKR. K3IWW & KIWJV, KB3GJ, K2ZSY, N3EC. KBGL &
KBDU, WB2LMLU. K8LX & KBMD, NBEA, WBWW, WABZDT, WBSALP, WNBPEE. KIAF &
N3VS, NTDF, WOUN, KBDY, KOGU, KBOHOQ, WBSCMM, WDBDSU. KK & KOCL,
WOKEA, NOAFO, KSMWM, AE1V. KHEXX & NBZV, AEBE, K755, WTEJ, AHGZ, WTZR,
G3VZT, G4ABTY, VETBTV. KL7D & AL7D, KL7Y, AL7J, ALTO, KL7THDS, KL7JHD,
wWBEF XN, KL7DP, WBOUKN, KLTIRT & KL7TENY, ALTZ, ALTAK, KLTIKP, KL7AY, KL7R,
KL7JET, KL7JHN, KL7AG, KL7JIZ. LASK: LAJAQ, LA4BL, LASSS, LAAMY, LATFH,
LAZIY, LA2QY, LA2S50Q, LABWU, LABTF. LH2A: LAZAD, LABBU, LASHT, LABGQ,
LAHGW NZAA & K1KI, N1XX, W1PM, K2BQ, K2GL, K2ZNG, K255, K2TT, K2UR, NZWT,
WAZOVR, WA2SFB, WEEW# HEHHH‘I'E. HEHH HEME, WAEHEH WEEGTW N3AW
& N3IDA, N3AFL. HBEE & AA3B, WZNM, WBJDJF K3GQJ, WBGH N3LR: W3BI,
WB3HFQ, NJANW. N3RD & HEF:E. W3XU. NBSV & NERJ, N6DJ. NTRO WTEKM, AITP,
WATIWG, KATAUH, WLTAFF. SK2ZKW: SM2ALH, SM2HAK, SM2HZQ, SM2DMU,
SMZEKM, SM2CEW, SM2DFQ, SM2CPF, SM2DLZ, SM2EPR, SM2ZHRW, SM2HTF,
SM3IDMP, SMOGMG, SMBOGMZ, SMOGNU, Stig. VPIRX & WABSO. VP2KC & N4PN,
N4RJ, K4Pl, W4HR, WAGIW, WABTX, K30IH, AA4V, K5PP, NSUR, NAWW, W4LUM,
NANX, WAPPT, K4UEE, K1PBW, K4PHE, WB4A4RUA, WD4ARCO, WAALAPEBW, JA3ODDC.
W21G2/7T & WTACI, KBTHB, K7TRDG, WBTWVT, WBTWVI. W2RR & K2IGW, N2CU,
WAZAOG, WAZECA, WA2LCC, WAZSON, WBZABD, WE2AI0. W2YV & K1EB, W250,
W2YX, N2NT, KIUA. WIKWH: K3RYA, K3TP, KPBUD, N3ML, N3BAW, W3IOH, W3SVJ,
WaIUHM, WA3FYJ, WA3VXJ, WA3ISYB, WA3DKY, WB3EML, WB3EHQ, WB3HAIL
WILPL & WaIMR, W3XY, K3RT, WB3DNL, WB4SGY, NBRC. WIMM A& K300, K3UuuU,
W3vV, WB3AOP. W3RJ & K3IVW. WBRDF & NBND, NG6ZI, NERM, NBAGX, KBXT,
WEUGF, WBEHGJ. XE2ZMX & KENA, N6ZZ. YUIEY & YU3DM, YU3BO, YU3EOD, YUJFK,
YUIMY, YUATBW, YU3SO, YU3ATU, YU3TVI, YU3TCH, TUE.TUW ?UHUEW ‘rU?FEF
TLIAVIE YUrTBPQ &?U?{Jf}ﬂ TUTDD}: ?UTAJH ‘rLI?AE:J ‘r’U?EGF TLITFIS TLI?GIE
YUTUK, YUTQFS. YUTKWX & YUTPEG, YUTPEZ, Bokim, Etﬂrniuh; ZZ5EG & P‘fﬁﬂw
P?EEA, PYZ2BW, PY2ZBU, PY5PS, F-‘rﬁcnc, PYSOGG, PYSWRO, PYSVM. 4U1ITU: ruzz.
W20D, WAJPT, K3IKWJ, WAKFC, WOBW., G3CCZ, DJTZY, VE3IDA. 4XBA & 474DX,
4X4DK, 4X4JU, 4X40C, 4X4KK, WATSIN, WAART, 4Z4MK, 4Z74DT, AZ4KX, 4Z4NVX,
AZAJT AZAT| AX4AUH.SYAFRC: N3ED WAILRO, W2REH, K3GM, K3JLT, K3RL, 9Y4VL
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Say You Saw It In CQ
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WAWL 92 820 243 39 101| X51J 572,908 1250 38 120 | K7l 7. 418,028 2010 125 287 | WABCOR 24318 143 17 46 |wbwuu 42,001 153 35 B2
KAAL B9.376 192 52 116 K5JA 522 815 1163 39 116 {up,[gig WDBOFP 20,435 123 16 45 |WABDCB 38874 127 40 T4
W4OW. 86443 206 64 162 KSMR 385002 936 37 109 | wW7lL 1,686 894 1613 113 WBSBOYL 14,145 B2 24 45 | WBMUN MBs4 129 39 63
WBWHE 76,884 223 32 97| WoVGX 209.160 610 30 90 | K7LR 1.001.832 1073 103 235 | KBRIK 10996 B0 16 41 |KOBLY/® 23644 91 37 55
NAAM 75020 190 42 108| AFSK 186,720 606 36 B4 | W7JYW 335160 689 58 110 | WDSLMU 4,104 44 12 24 |XBEC) 15400 B3 26 51
W4BFA 73,700 194 38 96| KSFUV 176,930 486 34 96 | N7SFN 266,044 547 68 104 | WBBRYZ 1464 26 11 13 | WABWUX 14697 80 28 41
WZHAE/4 71,258 179 50 108| WASBYG B6623 327 2B 75| KiZA 262,892 403 73 156 | KBRID 801 18 5 12 | WBECG) 12628 59 30 47
WAKMS 68,688 165 43 101| WDSCSK 82194 287 209 74 | AJTS 236368 456 65 122 | KBSMC 21 413960 935 39 119 | WECAQ BO52 66 16 38
WD4HSA 65219 206 41 80| WBSUDX 74802 298 24 67 | W7LGG 193,640 354 67 121 | NBTT ' 61,692 207 28 78 | WBEWQZ 3913 36 18 25
WA4ZE| 60,320 189 30 B6| KSWA 64,800 256 25 65 | K7LAY 149,520 312 49 119 | WBSQIL 7B66 71 10 28 | NBBHO 2432 33 15 23
K4RD 57810 148 53 B8 | KS5IG 46,750 201 22 63 | WB7BNP 129,752 250 72 124 | KBHE 6,622 55 15 28 | WDBHWX 465 12 7 8
K4VHC 53,212 1B0 25 B1| KSAF 42,687 194 22 59 | N7AM 128,885 285 62 111 | WBTWA 14 194,814 505 36 101 |[WBYK 28 564,944 1546 33 108
N4BGN 43,758 130 35 B2 | WDSINS 38,052 166 24 60 | WIGUR ° 122,464 242 56 122 | NBAKF ' 94,810 295 30 A0 | NOAIT " 296,760 1010 31 85
K4BYK 42,560 103 59 83| K1OWO/5 33.784 151 21 &1 | k7ypo EB.034 178 46 92 | KBSID 26,296 174 22 54 |WABLKL 207324 623 11 86
WD4PJT 39.270 159 32 53| WsCH 32100 150 22 53 | WBTWEI 62694 179 47 B2 (WBJWR 7 28548 155 20 S8 | WBaYU 108,192 351 28 B4
WD4NNP 32594 146 27 59| WASBKN 25872 186 12 32 | WATKNK 54,197 137 57 86 | WDBCRY 5355 48 13 32 | WBBOTA 91460 302 31 77
WD4NAE 32542 110 29 77| NSDY 16,531 101 20 41 | WH7SOM 28026 151 38 43 |WBEDU 35 45150 344 19 51 | KB2AQ B2460 304 24 71
K4PR 29993 148 30 59| NSARB 5084 48 16 25 | KA7BAY 2485 109 29 57 [05.\! WDaGXA 80.352 386 26 67
WELKH. NEB12 112 3 51| WSEDZ 1007 21 9 10| KOTARJ 21725 121 27 46 | KBxx i 32400 291 17 37 | KBFL 72075 270 25 68
WALVP 20044 100 24 53| WDBDMLS 162 10 4 5| NICT 13,044 133 27 26 |WBLRL 1.8 2845 T1 10 21 | WDRAYT 459609 220 23 4
WAUYT 20700 87 32 0| WSIW 21 297,296 TB0 34 102 | KATDHU 12834 122 16 30 | KBBAC 520 232 4 9 | KABCKN 5762 55 16 27
W4GTS 19887 93 33 46| NSAU " 225504 48T 37T 125 | WBINCD 9888 68 36 60 | KBCFU 448 31 4 10 | NGAT 71 INS584 T4 105
KA4ALC 15,678 132 26 41| KS8ZU {92992 496 36 112 | W7DA/T 9278 102 14 29 |WSZRX A 2.310.165 1644 135 360 | KBILI 119167 350 32 91
WA4TPS 15,067 93 18 43 | WSLKP 107.008 321 37 91 (Opr N7ABA) | WORE " 284,776 1613 131 353 | KSJZN/@ 104839 328 31 88
WEAYPT B.062 55 19 39| WASQBO 101,525 281 33 98 | K7RS 7525 B9 21 22 | wWeoP 745683 872 B2 221 | WasSML 79810 244 29 B6
WD4CTA 7812 50 22 40| WBSLAT 99,712 272 33 95 | WATYF) 4278 50 16 15 | K9HDE 676,940 676 108 266 | KBKX 14 335041 732 38123
WASOPY 7.366 46 21 37 | KBSFU 52,900 216 27 65 | W7BCT 3,952 63 21 46 | K9Oxy 519,090 566 100 230 | K@DD 248,976 565 39 113
AJZE/4 7.210 45 32 38 | KASBML 20942 107 23 51 | KB7THP " 2040 19 5 15 | NOAFY 444 470 605 73100 |WEMJ 35 48,664 355 21 56
W4ZR 4,850 37129 31| KBTD/S 19,783 105 24 49 | W7DOo 2240 26 14 18 | KX 478,508 533 72 179
WB4GRK 2662 45 13 24| K5BOX 17,476 95 20 48 | K7NF : 1,782 19 13 19 | NORC 316,801 446 73 174 ALASKA
WB4NYL 2211 24 14 19| NSCR 8427 56 19 34 | K7CY 28 350,994 B74 36 101 | WBYBGJ 305,325 473 64 161 [KLTCO A 309881 772 52 91
WARX 28 400,472 1141 34 114 | WSIYR B26B 59 16 37 | N2MR/T ™ 324401 950 31 90 | KSUR 205 256 472 58 163 | KL7ISO 132640 676 31 49
WEDON 437613 921 37 112 | WDSBEP 902 21 10 12 | KTHCD 272422 639 34 100 | WOEDP 274 790 428 67 156 | KL7IWE 30208 217 23 36
N4SW 423253 954 35 115 | WSFD 4 242748 576 38 114 | WATKPH 232962 713 33 B0 | WDACPX 239850 415 59 146 | ALTD 28 234992 1281 M4 52
(Opr. N30 | K5NU Y 166,032 447 36 108 | NTARJ 144 648 408 32 91 | KOMDO 234,588 367 62 164 |KLVEJ °  BB8.350 682 17 13
K3KG/4 408332 987 3B 112| KSUR 1.8 2436 W08 9 28 | WIEPA 126,567 358 35 B8 | KBOAW 200440 344 69 155 | KL7IBT 5288 111 12 12
KSBAI 230691 634 31100 | MSYY : 1080 30 7 13| xxc 112,330 485 28 66 | WOAMM 177192 297 63151 [KLIAF 21 163.560 671 0 64
W4DR 212676 539 34 102 | NGRD A 2,115,540 1709 131 307 | WB7PU 101,151 397 24 65 | NSER 151,312 274 S6 140
(Opr. WOSREE) | NGKT 1,804,419 1671 118 261 | K7HEN 69.090 230 31 74 | K97 B1.241 217 41 96 BAHAMAS
WAASWY 206,640 568 32 94 | NGAR 1,256,884 1126 125 273 | W7AYY 64.206 261 23 B4 | WORW 74104 186 55 102
N4KG 194,560 520 32 96| KGRA 1.099.899 1148 107 232 | K71DX 59.400 195 28 BO | WOGXR 73884 199 39 92 |CGACY A 3.010.700 3671 103 237
WDAIKI 127.312 416 28 B Opr. N6IN) | WB7UVA 34,965 196 20 43 | WOOWM 71,856 198 50 94 [CBANR 28 29,052 250 20 34
WA4IKZ 104,864 314 30 83| N6OJ B20.864 1159 79 163 | WB7PCJ 34,830 183 21 49 | KOKVA 70,184 203 36 88
KAHAV 96,305 331 28 75| NEAW 717.696 743 106 230 | W1YY/7 33,327 171 23 46 | WBONOV 67.340 200 43 B7 BERMUDA
WD4IZR 85,200 302 26 74 | WBOKK 441305 728 74 141 | WBTTKK/7 13,392 95 19 29 | WOOEJ G4 8O0 188 37 87 |NIGL/VPS A 3,962,635 3723 119 324
WD4LYA B4,151 292 2B 75 | KBELX 441,262 8BB4 62 116 | AF7S 5 6,027 44 14 35 | K9DAF B2 118 174 37 B0 |VPSEP 28 352,143 1548 24 75
WD4IBO 61,560 240 28 62 | WGFOF 431,760 624 78 162 | N7TXX 21 767,016 1970 32 102 | W9TNZ 51729 153 43 86 |VPOBD 21 276.192 1042 29 83
WEBAVOO 58113 206 28 71| KDeF 410652 676 87 157 | K6LL/7 333,852 B86 36 93 | NGAOT 51.240 151 42 80
N4CD 50464 212 24 50 | NGMB 393734 570 77 165 | WB700W 148 614 567 30 63 | wazm 50400 132 52 98 CANADA
NAAD 50,348 223 23 58 | N6OO 305532 440 85 161 | WML 20877 154 20 49 | WDSAEU 47704 141 46 BE |VOICM A 553587 922 59 154
WAKK 86,704 197 23 61 | WeBUB 260,337 556 61 100 | K7.CI BOSE 85 12 26 | AFOC 4928 143 33 71 |vE3I0/1 456,165 611 76 203
W4066 16,320 50 10 33 | WECON 260047 449 654 139 | WATGYM 14 159984 424 36 96 | KODIN 32806 119 30 64 |VEICCC 320,364 685 51 147
KALEQ) 2340 30 10 20 | WABENL 230805 386 72 151 | K7UR 7 53922 293 20 46 | WROUTM 30,396 102 36 66 |VO1AW 131,378 06 41 122
K&ISY 21 381,918 855 37 122 | NGAN 226590 413 58 137 | K7IM : 3861 50 13 20 | WASUWL 30,282 107 30 68 |VEVPH 122,244 287 52 131
NACT 328,328 786 34 109 | WBTPC 208,071 398 B5 118 | KIWA 500 19 5 5 | WONGD 28458 121 30 63 (VEITE 28 425.790 1165 30 104
WATTW 153.925 426 35 96 | WHMIW 190806 287 74157 | NTEA 35 11,438 115 14 27 | WoGU %264 04 38 B0 (VOIFB 188288 551 31 97
AB4H 147,618 377 32 107 | N6XH 188,805 323 72 133 | WBTBFX 1.8 07T 28 6 5 |WOFBC 21,746 90 27 56 |VE1BNN 28,552 161 24 62
KAKiU 103,398 330 27 87 | WEBYA 184,002 295 68 148 | WBUA A 999,100 905 105 283 | WDGHWY 21386 102 25 49 |VEIAI 3.8 57,154 338 17 65
KBASW 64,770 261 33 69 | WEBYH 161,356 274 74 140 | KBMN " 901,845 853 115 204 | WBOANF 21,312 83 32 64 |VOCW A 1,497,888 2099 85 203
WASHNL 43,804 1659 26 6B | WBBSHL 118,184 230 57 130 | KB&JF " B6A,282 T37T 92 245 | WBOQIZ 2596 98 23 53 |VEPAYU ' 742653 952 77 226
K4.JAF : 27,669 147 20 49 | WABLFF 95520 214 54 106 | NBKK " B26,560 618 96 260 | WDOGRI 19488 B7 40 56 |VEZANE 28 56842 225 23 T4
WD4AVY 14 58,328 229 28 64 | WBBIMS Q4,240 250 63 92 | WBBVPA 568,164 616 97 242 | K1TH/9 16240 OF 30 50 |[VC3BCO A 2.895.100 2424 120 322
KeAUL 33,600 140 23 61 | WBBAWJ B6530 191 58 112 | KBUS 545 488 616 92 239 | WBAZBP 14 780 B1 22 46 |VX3EEW ' 1,134,190 1580 BS 205
WD4K (L 5390 56 11 24 | wWsOUL 78.624 195 47 97 | WOBALG 520 163 754 6B 189 | NOAOW 11368 78 18 40 |VE3HD 723,343 B14 B7 226
KURE 7 74970 265 25 77| NGUW 78057 201 52 95 | NONS/B 462,705 514 94 233 | WBASMU 10304 70 16 40 |VE3DUS 526,578 592 B3 231
N4KE 66,852 244 26 B2 | WABBHA 69.120 200 31 77 | XBEF 403968 568 78 178 | WASYRL 4416 33 20 28 |VE3UOT 266.700 512 67 143
WA4DAL 19512 103 16 55 | WEMFC 63046 152 53105 | wWBWOU J658 B27 397 74 183 |WDSDCL 28 433985 1031 34 111 (Opr. VE1BCZ)
KD4M 7056 55 12 37| WEBLEN 62475 190 44 75| KBIC 245 157 345 69 184 | KORX " 430,704 1025 35 109 |VETO 256,787 470 56 155
AK4Q ' 3627 40 10 29 | X6W 61664 250 24 70| K8SIA 238 525 384 62 173 | WOZA 406,262 1011 34 108 |VEIUCV 81,719 189 B0 127
KGAW 35 32096 279 18 50 | WODGFLB 57.232 184 44 68| ACSC 216,608 353 65 159 | waLT 400,451 1032 35 102 |VE3FEA 28616 113 313 65
WA4ASVD 19,906 121 20 54 | WSOVD 53456 186 38 66| W8OP 170,112 310 58 134 | K9RN 330445 795 34 111 |VE3EZU 19847 95 31 54
KE4| : 9384 B3 12 39 | NeBTY 41311 145 41 68| KBTMK 166,992 304 58 138 | KBIHG 199,808 546 31 O7 |VXIEDC 28 750,240 1969 34 110
ADSU 1.8 1,007 100 7 12 | NGEIM 41,064 130 43 73| KBIGO 161,322 344 40 127 | AISF 150000 557 25 75 |VE3KZ *' 608,751 1535 32 11
KSNW A 1,131,174 1056 121 273 | KBGRO 36,936 132 44 64| KBAC ' 153,882 269 58 148 | KASDOO 136,504 426 31 82 |VE3BVD 544 040 1392 33 107
KSKLA ' 1,077,363 1111 106 248 | N6ST 34,240 183 37 48| KBCV ' 151,470 310 K7 113 | WDGDEE 133,812 371 29 97 |VE3BBH 253 365 698 29 98
N5JB " 854,152 B45 103 241 | KBEHT 29283 92 55 74| N8BJO 133,470 327 37 111 | K9CLO 114,777 382 31 78 |VE3HLP 200,868 630 29 8%
KEDX 640085 697 99 214 | AJBV 28558 100 46 63| WBSLFD 132,639 262 55 124 | KASCOM 110,968 376 27 77 |VE3IKN 180,987 524 32 97
KESWF 624,162 650 96 198 | NGDN 24108 125 38 44| WBBZW 132,363 213 7D 161 | NGACP 106,572 352 25 B2 |VEIKME 177528 611 26 78
WASIGD 544 730 649 B8 217 | WBKBD 15209 83 24 43| K8ISZ 132,254 258 54 124 | WOVA 93528 305 31 77 |VE3IPR 120,300 437 28 72
AD15/5 471,843 564 94 215 | KBAV 14678 70 31 51| AIBK 111,496 237 50 124 | WaLKI 44 625 213 18 57 |[VEILNW 112,224 360 26 86
K508 383915 555 70 175 | WGODE 12258 79 22 32| KBHTH 104,496 231 47 121 | WDIGSU 20944 135 20 56 |VXIJAU 35748 257 16 38
WOSEWP 354 677 4B0 BY 184 | KBGFN 10854 75 20 34| WESO 101,060 237 51 104 | WDOGRL 24960 140 20 44 |VEIBMY 21 1072176 2339 38 1%
w505 285000 431 79 171 | WBGOKK 9288 75 11 32| NBLA 90,600 208 43 W7 | K9UON 14634 99 17 37 |VEIBS) W 96502 278 312 %0
WOSHSX 228,651 372 62 137 | AABEE 0280 79 30 28| WHEZAL B8.788 165 59 137 | K9BOL 5203 47 16 27 |VEIECP 38 G4 496 565 14 M
AlSA 228,212 367 70 166 | WBBNBE 9050 66 19 31| NBAHK 87.115 282 40 S2 | xoOX 21 591,527 1269 37126 |3y 63,840 B57 14 34
KASW 214830 383 73 137 | AFES BS512 49 27 49| WODSKXN B7.790 221 46 93 | WDSIX 228,438 525 35112 |VE3BBN 1.8 4818 229 4 7
KSAD 211,091 310 88 163 | AKGP B122 36 26 36| AIBN 64,306 181 53 105 | WAGVKN 194 766 474 36107 |VESEW A 915776 1086 96 232
AESH 207,378 303 88 193 | WB6IHZ 7847 48 26 33| WDBOHC 63,855 177 37 92 | WBORGA 92,354 267 32 90 |VE4RP 411,750 876 59 124
W5RRARA 207.024 336 65 163 | NGBCY 5133 67 12 17| WDBMOV 61,308 165 37 94 | WAGEKA 69,104 213 25 B7 |VE4SK ' B0.256 261 48 B4
(Opr. W5LSZ) | AEBU 28 538,902 1343 36 111 | WIIWG/8 50,512 220 26 62 | KDV @ “ 6,808 50 15 31 |VEASW 21  B05,423 2371 36 101
W5JC 183,829 295 76 163 | K6HNZ "' 521,136 1441 33 93 | KBPCZ 44.416 127 43 B85 | K9RF 14 274,762 G0B 39 119 |[VESDX 28 998,576 2981 34 105
NSTX 189,810 352 55 135 | WABOCV *° 484,005 1444 33 90 | KB8EZ 44014 143 37 81 |weglL " 73447 213 35 86 |VESRA ' 543368 1887 32 92
W5JWM 155,007 329 52 119 | WEPU 470,408 1256 34 93| WDBIPJ 42,971 158 24 73 | KOPOO 40,764 165 22 64 |VESAAD 14,415 227 13 18
K25CU/S 130,986 2B4 53 118 | NGNU 352.176 984 35 97 | WDSPBF 40.812 257 23 53 | WRGOBX 31,160 130 26 56 |CZ6KW A 3,493,340 3531 115 265
WOSCEC 123510 254 56 123 | KG6YRA 160,035 402 36 105 | KBURE 7878 129 3B £9 | WBSOPN 7 36852 185 22 61 |CZBOU ' 3.426.555 4091 111 248
WSKCH 121576 246 64 118 | WBGMBF 115584 363 32 B0 (Opr. NSAG) | WONWE 32144 144 20 B2 |VESABC 122 445 386 53 B2
NSBET 113,160 238 46 92 | KGSVL G7.014 164 38 108 | NBARA 32315 116 41 74 [WOLF 35 17385 155 17 44 |CZ6WO 28 1.182.315 3241 M4 115
Wa0E 112048 240 B0 128 | WABNHB 43002 197 22 59| WBANM 28980 106 33 72 | XBCS A 957587 1003 116 263 |CZ6MP ~ 666,291 2226 32 9
NSDEC 91.931 224 49 112 | A2 0656 175 24 60| AW 2TB7E 112 4D 66| WABTKM 798,225 795 110 257 | VEGAGY 268,883 1150 28 7%
NSKT 89610 220 45 100 | WEYMH B BAS 181 27 55| NBASM 22568 B3 29 62 | NBGA 757.891 788 109 284 | VESCND 18312 3% 12 16
WSBE B2 836 195 49 107 | K4ZIN/6 35928 208 18 46 | WDBOMS 18,164 B1 30 45 | KBLUZ 755136 789 96 246 |VEBLU 21 234836 T2 31 101
WSSO0 82,795 210 51 04 | WABKIN 36350 259 18 32 | WBBTNN 16,146 110 18 36 | WoIUB 472633 672 73 178 |VEGAD 711324 826 25 67
NSUA 72063 193 57 100 | WABVNR 31.125 150 22 53| K8HV 14,240 63 33 56 | KeVUW 466,955 568 94 211 | VEGCJR 1065 74 14 37
NSHE 71307 195 54 85 | W60GC 20736 187 23 33 | WBWS 12,028 102 20 42 | Wavx 413,386 542 B1 197 |VETCC A 3,048,584 3203 120 272
NGAXR " 64,701 196 35 B2 | WDGEWG 16,464 133 21 28 | WBYGR 10,854 54 32 49 | KeVM 382,284 544 70 176 |VETIO 4 10,353 93 23 28
WEDUI 63,345 184 44 79 | KBEGU 12,550 91 20 30 | NBAXA 10,285 71 18 37 | WARECN 326,772 448 B0 181 |VE7AZG 6028 52 20 24
AF5D 50,568 151 53 93 | WEIM 5198 40 15 31 | NBMK 10,150 73 20 38 | WBGNX 322 092 425 102 174 |VETCML 21 1,111,776 2893 38 110
KBSGL 51,566 159 37 81 | WGILH 2040 27 17 25 | KBRWL 10,166 B0 11 35 | WBRISW 264 160 381 90 170 |VE3BS/7 ' 381558 1303 32 @2
WSSNU 42,210 131 43 B3 | WENXB B25 44 6 5| NBAGU 6840 55 12 33 | WeHUP 227 668 470 46 127 |VE7FBI 45612 207 27 57
WSLUL 40222 125 41 78| WABEXL 21 694,416 170 36 102 | WDBMKL 5658 44 18 28 | wauu 199804 33 64 145 |VE7AZV 25347 145 21 50
w5000 33114 117 46 77 | KBSMF 432 684 1166 33 93 | AABU 2B 5T2.066 1234 35 130 | weRL 184,074 377 54 119 |VETG 14 BOZ.B72 1967 38 129
NSEW 27900 108 34 58 | KBEVR 423038 1086 33 101 | NSUM " 504514 1217 35 114 | WeSR 156,123 276 70139 |VEZVX 192402 571 26 100
NSND 19635 88 23 54 | WBUA 107976 289 36 96 | WASTND 219100 556 35 105 | KABBCW 147 264 283 66 126 |VETWP 1.8 B47 45 6 5
WSVD 11,907 & 28 53| N6TO 62792 230 28 66 | AABG 168,328 561 30 76 | KBGT 140 400 245 70 146
WSOF 9285 60 23 32| NG6CDA 30040 120 30 61 | WBNWO 147969 416 32 91 | KBAL 109,360 244 64 116 CAYMEN IS
WDSIOE G784 B0 16 37| WBOK 14 41,420 159 30 65 | N&FU 103,500 404 27 73 | KOCF BE 625 195 56109 |ZFZBB 28 215424 1006 23 65
WBSVZ 6656 48 23 29| NE6WR ' 10,850 B1 20 30 | N8BCD 76,896 281 26 70 | ACEN 7BBO6 172 48 134 |ZF2DA 21 B3.BSS 699 14 3
KSLM 1872 22 17 19| KSGOE/& 7 1525 29 10 15 | WBSWMS 73920 230 28 B2 | WBBCHS 56.048 167 42 B2 | ZF2BC 14 79560 490 19 53
NSBT s 63 24 9 4| NTDD A 3,113,788 2206 147 346 | K8OT 50.868 214 24 57 | WBOIEL 50,844 162 42 72 (Opr. WD4AXM)
WSMYA 28 681,360 1411 39 128 | WTRM " 2.875.450 2324 135 304 | KAIP 41.713 149 28 73 | NBAFL 49,425 121 53 95 |ZF2BP 7 38,732 405 12 M
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CUBA JAGCM 71,832 206 45 78 | JAQVMU 30,877 146 25 52 UZBEK OKIKTW 192 B84 2 5§
CO2FRC 14 103,648 526 23 56 | JA3ZAT 52,170 470 48 63 | JA7BAL 22,936 90 30 64 |yigLAB A 2,430,846 1980 123 336 | OKIMGW 1.8 3648 115 5 27
(Opr. LZ1BY) | JABFMB 51,118 148 45 77 | JABYY 7585 BB 19 22 | yjgAEK ' 47,508 212 36 71 |oKiouge 1,088 32 2 W
Wi ¢ AU BERIME - M DR ilvmc m e sime s dme ko)
' - - K " 19,360 128 16 g
DHHIHII:AH HEFUHLIL! JREBZK 45186 160 44 S8 | JABBVI iy L I Vit Bt 9. ] oLscLD i L
HIBLC 83,558 387 55 | JK1TLP 41,418 183 32 46 | JR2BDG 741 15 B 10
JF3CEC 40,306 188 35 3B | JAZBAY 7.0 154,442 519 33 73 DENMARK
GUATEMALA JRIPUO 26788 126 36 38 | JA1BOK @ 8 4 3 DZTMP A 127,852 295 57 131
TG96I 28 55550 184 26 B4 | JAGAKV 25641 117 32 ;g JHAMTE %2 12 4 3 EUROPE g%iﬁﬁi " 13?%3 E?E g; %
JATFMZ 23577 87 35 JABLC) 38 10622 20 20 27 ' .
MEXICO JF2FLN 20,160 115 28 35 | JR7AMZ 54 3 3 3 AALAND ISLANDS 0Z1ZE " 40740 133 49 9f
KEILLS A 948,150 1619 81177 | jagEC2Z 18,112 101 30 34 SMBKI0/ OZIFAO ' 25680 129 36 64
BEIVOZ 94,996 312 42 85 | JH4UVU 17189 93 26 37 KOREA OHB 28 226860 B57 32 82 |0Z7GW ¢ 22644 150 31 80
4BTJ 26 573,804 1720 30 96 | JAIEF 16530 68 38 49 |WmMi0D 28 965,806 389 31 66 DZIDUF ¢ 5168 54 14 18
XEIEMC 7 6,200 72 13 21 | JU1SOE 16,284 94 25 34 AUSTRIA 0Z60G 2430 30 16 29
JABDBS " 14544 102 25 23 KUWAIT OESCWL A 1,745,884 2178 B3 239 |O0Z5EV 28 252,280 B31 33 73
MONTSERRAT JA20) " 13,912 296 19 28 |@K2FX 21 623,700 1649 38 112 | OESDZL ' 50.546 229 39 88 | OZdvw 2516 76 9 B
VPZML A 2,674,767 2720 107 296 | JAgGTM 7.742 56 25 24 OEBXRG 770 15 11 11 |0Z3KE 2485 39 14 21
VPZMBA 28 BO4.170 2740 28 90 | JA{PUK 6,156 42 26 31 THAILAND OE3NPW 28 436,392 1207 36 06 |O0Z1EEB 21 180,549 1130 26 55
JAZAHF 4243 67 21 23 |HSIABD A 2,772,192 3092 116 286 | OEILPW 14 32619 227 21 62 | 0Z8KU 14 7998 140 8 43
PANAMA JAGUKL 2460 32 15 15 0z90] 2322 27 14 29
H3ILR 21 1,448,848 3524 36 127 | J421C 1998 26 14 13 BALIEHI[: IELAHDS DZ6XR 38 9,096 236 6 38
JATRDP 1140 26 8 7 ASIATIC U.S.S.R. EABGP 8.556 21 48
PUERTO RICD JFINCT M %0 8 7 8 ENGLAND
KPAAM A 718,116 1278 75 174 | JH1JGX 28 1,035,464 2474 35 107 ARMENIA BELGIUM B3FAB A 4,708,014 3710 116 341
KP40 28 1,164,360 3173 38 116 | J47DONO " 841.290 1963 37108 |UKGGAD A 114,310 366 34 81 |ONGGB A 384,714 820 53 145 | G3XTT " 614.304 871 77 239
JH1ARJ ' B25,699 2041 36 111 | UGBN " 111,381 296 40 97 |ONGBE ' 300,876 1428 55 217 | G4CVZ ' 527.084 1203 57 170
5T LUCIA JRIWHW ' 800,017 2076 37 94 |UGGGAF 7  66.723 359 14 55 | ONBWD 92430 288 48 110 |G3YBH " 331134 643 62 167
JGLIA 609,760 1571 66 119 | JH10Jv ' 541.423 1418 35 96 ONSUM 21 545,804 1462 35101 | GIVAD "' 131.425 321 54 129
JIINUB " 456,096 1607 30 66 ASIATIC RUSSIA ON4XG ' 110,346 411 29 77 | G4ENM ™ 113,190 385 49 105
57- MARTIN JATBSK " 442,434 1319 33 81 |UAGMR A 1,049,883 1321 102237 |ONGJG 3.8 31784 495 10 48 |GIFNK " 09,782 275 49 127
FGIARVFST A 40656 196 31 57 | JH1AGU ' 434,350 1240 32 87 |uUAGD0 * '352'208 542 78 176 BIMXJ 28 1,296,826 2905 38 119
(Opr. K2DH) | JA3X0G ' 417,204 1314 32 76 | UASUTF 191,706 407 55 123 BULGARIA G3ZOW ' 1,209,350 2620 38 113
JABYFS ' 334,544 1036 34 78 | UASUAR 53,788 109 16 39 |LZ1IOR A 15928 101 31 57 |G3XBY ' 494,006 1280 35 103
TURKS & CAICOS JAINID ' 274,780 861 33 77 | UAGWDK 15,180 208 38 75 | LZ2KRS 28 2265620 913 33 B3 |GIXKV 16276 149 18 34
VPSMAX A 2,055,135 3290 93 192 | JHivRQ " 256,650 746 32 86 |uwevD 1,814 20 14 19 | LZICW ' 142572 652 29 B0 | Gaw) T 7,700 59 18 .33
(Opr. KBMR) | JH2CJW '* 191,008 694 29 65 |RAGCIU 2B 156,660 576 31 74 | LZ2RF 35916 232 22 60 | GINFV 21 180,000 620 34 92
JUHHX " 167,056 541 33 73 |UASYE " 125540 626 28 B7 | LZ2F2 2 6,571 61 15 36 | G3NT " 25773 363 13 58
VIRGIN IS JEZPKD ' 143,486 656 25 49 |RAGDEU ' 112,714 510 23 60 |LZIYF 14 117302 543 25 64 | BACNY 14 706,080 1750 37 123
KVAFZ 28 1,482,525 4079 39 126 | JH7UJU 131,373 452 30 69 |RASCGC " 80,612 320 29 79 G3VPW 14 605,324 1563 39 125
JE2KPM " 118,625 617 22 43 |UASCFO " BO.760 400 18 §2 GCZECHOSLOVAKIA GIKKS " 126217 719 26 65
AFRICA JH4UTP/4 ** 107,835 412 30 61 |UASGFAT " 89052 381 19 63 |OK2BLG A 588,786 905 04 260 | GAHLN ' 19136 256 9 43
JAJPGY " 101,380 48B3 25 49 | UASUULD 59,556 261 23 61 |OK2PDL " 540,652 1026 74 208 |G3SZA 18 3895 B2 7 M
JUIHOV 97,826 406 26 56 | UASCMS 27.054 134 24 57 |OK2JK ' 294,984 744 55 149 | GIXWZ/A " 1,760 55 5 27
EAHEHT ISLANDS JATUND " 797768 380 27 45 | UAGxDV 27.022 181 16 43 |OKICJC * 273,150 560 65 160
EASTY 156,600 307 55 119 | JA7EYE 74,534 309 30 53 | RAQUOF 24,843 201 12 37 | OKIKZ 266,760 688 60 168 FINLAND
EABW " 17.940 116 19 33 | JaImYw " 85,802 273 28 55 | UAGMAZ 13,771 108 17 30 | OK3IAG 189,880 440 61 127 | OHGBJW A 4,389,460 3546 134 371
EABRL 902 15 8 13 | JRaCVD ° 63,753 270 27 52 | UAGKAM 3420 53 9 21 | OK3CKY 129.220 439 43 139 | OHIVR ' 4,182,000 3316 132 368
EABAK 1,685,805 3399 39 126 | JHiuuT 62,953 265 21 38 [UA9SEP 21 168,858 595 29 77 | OK1MSN 101,000 372 26 99 | OHIBR ' 3,415,080 3031 114 333
JAJBLN ' 57.22B 251 29 47 |uUwecL ' 25,833 120 22 57 | OK1MAW 73.661 411 28 91 | OH6DX ' 3,388,694 3263 103 283
CUETA JLIPAM ' 57078 339 22 41 |UASLAC " 23697 155 17 36 | OK3YCA 71.284 254 53 99 | OH2PM ' 1.626.900 1817 99 275
EAGGT A 204435 415 48 117 | JHqLzC 55080 279 24 44 |UVOWF 13805 05 16 39 | OK1iBL 48,600 180 45 G0 | OH2KP ' '139.988 374 55 161
JAZAOW ' 45500 238 23 42 |yUwacR 2425 33 7 18 |O0OKIDA ' 45120 128 51 90 | OHZNW ' 112,682 316 59 147
EGYPT JALINM 41,060 223 23 42 |UAGAED 14 109981 407 32 77 |OKICW ' 42672 137 50 77 | OHBNG "  98.8%6 262 46 136
WSIMM/ JAJBBG " 41654 242 25 34 |UAGCIH " 17,150 134 14 35 | OK2SWD 20602 120 35 73 | OHVZ ' B2296 220 53 109
sU A 120474 297 52 B6 | JL10GB " 39,345 225 23 98 |UAsos 4104 41 15 23 | OK1EP 27.352 113 40 B9 | OHIHS B9,552 208 54 135
JRTICN " 34029 202 22 35 |UASFCI 7 32,256 226 12 44 | OKIMAC 16,872 203 19 57 | OHAHY ' 58,840 261 27 &3
KENYA JABERV " 31059 212 20 31 |UWOSE ' 12054 109 11 30 | OK1KYS 13,790 73 27 43 [OHBHI " 41,616 240 16 41
SZ4RM A 99,695 220 61 96 | jAdyWK ' 30,615 164 23 42 |UAOWS 38  B.260 89 O 26 | OK2KJT 13.588 115 21 68 | OH2BES 76,198 170 26 45
DIERA IS JFIEEK 7 25110 311 12 15 (UABCCR A 120285 344 58 77 | OK3KJ 12990 155 20 56 | OHSPA 21828 90 36 68
MADIERA ISLAND JABVBS " 24748 183 18 2B |UABSGL 28 181917 950 25 62 | OK3RMW ' 12470 145 32 54 | OH3BX 14328 118 20 52
OHZMM/ JAIOHZ " 23985 181 17 28 |UABSKC '' 186,175 926 25 60 | OK2BSA 0660 57 24 36 | OHIEH " 6,364 50 15 28
€T3 28 1,827,150 4066 37 113 | JH20R) 19,006 152 16 27 |uweLl 153900 613 28 62 | OK2BEC 8615 64 17 31 | OH2CZ 3888 35 17 31
CT3BZ 38 235113 772 22 87 | gH7ady 18,904 103 28 42 | UWBAF "' 130950 525 29 68 | OK1KRQ 5007 64 19 30 | OHTTV 0960 30 10 22
JHTBRG ' 17.874 115 19 35 |UABKBO ' 126,940 1183 21 23 | OK2KWI 4080 40 17 34 | OH7JW W7 15 6 5
NAMIBIA JAMEMQ ' 17.460 137 16 29 |RABCCM ' 74664 453 24 44 | OK2PBG 2520 30 17 18 | OHaTY 1500 BEE: 5
Z53LK 28 1,421,164 3035 39 118 | JE3FUN 14,976 109 18 30 |UABKAJ ' 31.837 430 15 16 | OKIFCA 1,798 42 2 20 | OHsYX " AR R L
JABIBU ' 12452 98 14 30 | UABAAZ ' 31,424 206 18 48 | OK1ADU 1,036 20 13 15 [ OH3XZ 28 1,228,205 3140 39 124
REPUBLIC OF JH7JDB " 10836 94 16 26 |UAGCOM ' 10,164 91 17 27 | OK2BTI 28 382680 1200 31 B9 | OHSNW 1,021,348 2563 37 111
El]I.ITH AFRICA JHIMTR " 10,496 100 16 25 | UABSJY 4700 75 5 20|0KU@ " 226187 699 31 96 | OHZYY 703,480 1877 39 116
Z56AF 1,045,608 1550 76 153 | JASBLN ' 10,218 132 11 15 |UABLEO 21 14792 121 20 23 | OKIMPP 104,728 390 30 74 | OH3PB 170,257 717 27 62
ZS6AB0 ' 476,439 1130 60 B1 | JFZFWS 9720 92 15 25 |UABODH 14 502,112 1309 36 106 | OK3EE 83,520 370 29 &1 | OH3DX 101,508 421 26 72
ZS6FU 2440 42 11 9 | JKIMRJ " 8697 78 16 23 | UABSAU "' 492.123 1511 34 B89 | OK3CFA 76.921 352 27 70 | OH5LU 53,492 243 24 2
Z8$1JD 28 282,166 1082 27 59 | JAGYAP 7440 67 1B 22 |UABOWB ' 174.119 588 31 91 | OKIMP 47.150 161 31 84 | OH1CO 44 460 320 21 55
IABTVA 4214 34 17 26 |UABPJ " B3.600 402 27 53 | OKIAVE ' 42830 180 30 57 | OH3JR 33.812 124 30 77
SIEILY %FHIGAH] JE2FHO ' 4200 63 11 12 |UABABC " 7,336 48 22 34 |OK3TOA ' 22,165 183 19 36 | OH1EB 27,060 189 23 59
120 2379 39 121 | JE2XIY 3243 49 12 1N OK1AYQ 21,060 182 19 35 | OH4PW 1,520 40 11 27
(Opr. 181) | JH4KED 2163 39 10 1 AZEHHHIJAH OK3KBE ' 17,910 181 17 28 | OHIMA 21 870,500 2503 34 91
IT9SKD/ JRIOYL " 1,802 36 8 9 | UDGDER 160,245 263 89164 | OKICFP ' 16,188 170 20 37 | OH1HB *' 257,740 748 37 103
169 7 190,008 746 19 68 | JEIMCJ 1288 32 8 6 | UDBDGX 12,006 78 17 42 | OK1AZI 8,775 85 13 26 | OHIPU 19936 96 31 58
JASEQC 378 14 5 4 |UD6DL) 28 126,071 659 18 55 | OKIVE 8,229 122 16 23 | OHBVG 18,492 160 20 49
ST HELENA JF2LTH 42 3 3 3 |UDEDFY 21 99968 451 28 60 | DKiINH 5,724 B2 16 37 | OH2JQ 16,884 137 19 48
ZDTBW 500,940 1284 32 100 | JAGOKB 21 505,428 1182 38 116 | UDEDFD 1.8 200 10 5 5|OKiJBL 4800 103 9 7 | OH10R 12,584 102 13 31
JE3TBM 420,894 1062 38 96 OKITW 3,565 43 15 15 OH3GD 6004 109 10 28
JAGYAA ' 211,253 69T 31 T2 GEORGIA 0K10Z 1,836 40 12 OH1ED 4,716 86 11 25
ASIA JAISHC "' 80,799 396 26 43 | UFGVAB A 2,638,636 2457 04 280 | OK1AVU 21 623,337 1628 anm.r.-, OH1LU 2280 34 9 29
JRIRLY " 73656 288 30 56 | UFGOAC 28  B2,214 419 22 52 | OK2ABU ' 134,748 723 30 46 | OH2AU ¢ 2278 25 13 2
HONG KONG JABDHI ' 70,152 309 27 52 | UFGHS 21 120,244 475 26 66 | OK20X ' 20,590 137 19 39 | OMBOS 14 834,536 2224 39 107
VSEDO A 1,020,672 1699 108 180 | JH2VNY " 82322 221 28 66 | UFGFCZ '* 22,148 158 16 33 | OK3CFS '  16.276 127 17 35 (Opr. DHBUT
(Opr. KIMM) | JI10LB 50094 258 22 44 | UFGCR 14 759,000 1684 38 112 | OK1ASQ ' 11,713 83 18 35 | OMBPF  ** 724,180 2117 37 10
JRICW " 46992 188 29 59 | UFeRB 4477 46 12 25 | OK1AIA 1,794 41 9 17 | OHBFOQ/3 72,692 418 26 66
INDIA JF2DQ 45084 210 24 48 OK1IVT 3 9 2 2| 0HEN " 7,105 134 14 2
VUZHI 14 481,148 1137 38 110 | JAGFIO " 44 232 163 322 65 - OK1FY 14 281,859 B26 36 105 | OHBSA T 135360 663 21 B9
JFZIWL " 41508 195 27 S50 KAZAKHISTAN OK3YK " 48,720 353 19 &8 | OH1W ™ 100,320 616 2B B2
ISRAEL JR4BVD ' 41085 134 31 52 |ULTPBY A 608,966 883 85 197 | OK2SPS ' 43.351 346 17 60 | OH2BO0 1.8 zum n 6 24
4X4VL 28 527,952 1330 34 102 | JLIMPW " 32,294 168 26 41 | UK7LAF " 304,000 644 5B 142 [ OK2BOL '* 36,389 218 20 61 | OMGNG f,104 39 5 18
4ZAWQ " 102,690 392 25 65 | JIASO ' 24,898 148 23 31 (Opr. UL7-026-304) | OK2PFQ ' 32186 197 21 586
4Z4XY 21 45,550 226 20 50 | JLIONG " 18,200 124 19 31 | UK7cAA 1,771 32 9 14 |0K3ZFB ' 21,710 258 17 48 FRANCE
JHIBEY " 15344 07 24 32 |ULTLAW 28 212,744 668 31 BS | OKIAJY " 14573 191 14 45 | FOGL A 976,836 1154 100 248
JAPAN JABPL "' 12,180 82 24 20 |UK7BAZ " 40,100 276 12 38 | DK1ADJ 9,600 157 11 39 | FBWE ' 495,128 1119 62 172
JRIANIB A 2,553,005 2163 135 268 | JAGVZB 7923 50 21 36 | ULTEAF 31.552 200 17 47 | OKiJz? 6,030 72 13 32 | FBEXQ ' 283,348 541 70 189
JH1EAD *' 2,054,079 2163 103 218 | JAGBXX : 5032 52 16 18 | UL7GBP 21,060 112 19 46 | OK1HCH 9876 B0 18 20 | FeBVE ' 235080 599 54 107
JATELY "' 1,491,791 1388 125 246 | JAAPWH 4002 44 15 18 | UL7CBS 15,824 146 9 34 | OK{FBH " 349 404 9 FBOB ' B5473 211 43 A0
JABAXY 1,084,644 1245 95 202 | JH4KMA 3886 46 12 17 |ULTOF 21 10,0667 514 24 55 | OK2BPK 330 10 4 7 | FBFHA ' 42,930 177 37 69
JADIVK 750 984 G638 102 182 | JASUAD 3128 35 16 18 |UL7JAW 14 24,569 145 27 52 | OKiDAC 168 10 5 7 |FBOLM ' 38812 124 55 a7
JAZFSM 563,676 977 76 131 | JAIAAT ¢ 2925 27 \T 22 OKZBBJ " 15 3 2 3| F6FVY ' 29800 102 46 B4
JAGCNL 511,302 699 88 166 | JH7OHN 1911 31 9 12 KIRGHIZ OK30M 7 104,625 698 22 71 | FBFSX D i 7 i M i
JAZSEK 460,436 683 81 155 | JL1VHB 1080 22 9 O |UMBNNN A 319696 605 70 138 | OK2YAX ' 21516 281 12 54 | FBDRP " 5,152 57 18 38
JA4ZU 422920 721 76 142 | JHIXIT 646 12 7 12 | UMBMAD " TA178 247 39 78 | OK1AGN 15,680 214 11 53 | FBDP : 4464 50 18 28
JATAMK 335,530 788 55 90 | JA1OP 616 20 6 5 OK2BFN " 8,177 117 11 46 | FBKBU " 266 9 7 7
JATPCY 330,613 673 69 110 | JKIEXF 38 9 8 8 TADZIK OKzHI 38 19,604 322 10 47 | F28I 21 783,126 2118 35 104
JABSW 297,636 509 74 130 | JR4DFR 45 3 2 J|WJACQ 28 259109 BO5 31 B2 | OK3YCZ ¢ 16380 314 12 40 | FBCLM " 10476 B9 1B 36
JRIXEX 261,545 501 73 108 | JHBGHZ 6B 1 1 1|RIBJBD " 212,220 741 32 76 | OKIFAE 7.680 180 11 29 | FEFNA 5694 B9 13 26
JFICCN 234 685 435 71116 | JRIRCR 14 202,488 539 37 95 | RIBICF B4.249 448 17 52 | OK1ARD 5460 100 21 ag
JABBIF 216,152 452 68 96 | JAGBZI " 1B4,737 494 37 96 |UJBB) 7 55,420 326 17 50 | DK3KFO 4256 147 4 28 EEHMAHT o&FHE
JHZJUK 161,802 324 65 113 | JEIAYU 184,212 519 36 90 OK3CXW 3240 108 9 21 | DJAPT 45771 119 318
JABBGA 61,734 291 74 119 | JRIRNC 179,214 519 33 86 TURKOMAN 0K 1DGZ 285 108 5 23 | DLBUI " 3,280,740 2933 123 332
JATALX B4,625 239 48 77 | JAGSK 91,353 295 30 61 | UHBHAI 28 130,935 584 26 61 | OK3TAJ 1836 70 4 23 | DKBNG " 2673056 2506 104 308
JA11Z 77.312 208 50 78 | KAZED 54,788 241 28 59 | RHEBAG " 675 27 3 6 | OKZSBY 240 10 3 & | DI3HJ " 2.171,398 2154 94 205
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DJ6AT 1,827.000 1642 114 336 | HABHW 41,580 268 28 71 | SPSALP 149,886 470 57 141 SWEDEN UASNAA ' 309.048 580 BB 230
DKISN 1,246,780 1429 82 241 | HASBA 27,816 224 24 52 | SPIBDO 116,334 312 61 146 | smasiz A 915386 1119 90 258 UA3TN “* 237.244 514 76 183
DJBJY ' 1,115,050 1520 76 214 | HASVA 10,260 148 13 47 | SPOAKD 99,250 300 52 123 | sMaAU 477664 467 125 381 | UASYAB 151,872 690 35 78
DKBAX " 580,492 947 B0 236 | HABKUA 2484 45 13 33 | SPIPBW 86,184 490 30 103 | Smepuz - 195440 450 73 207 | UWIBM 132,825 466 54 111
DJ7XB 344399 681 72 167 | HABDU/S 28 438,128 1162 35 104 | SPSBSG 53.110 333 29 B4 | SMoBFH ~ 138768 376 49 98| UASST 130,390 420 49 121
DE3XD 312868 597 61 150 | HABKOX 102,742 46 25 69 | SPelVP 44 400 397 24 W7 SM7ABL EIPIE‘ 266 53 113 vAsCDC 100000 273 59 1N
DoAY 307,008 750 61 131 (Opr. HAB-781) | SP9BRP 44304 228 28 76| smrAD ¢ 66304 234 42 86| UAGZA ' 78364 260 42 95
JeuP 222 761 407 69 194 | HATKPL 35380 240 17 41 | SPGECA 28,767 102 50 " |susiknp S5R09 286 36 81| UAMCBD 66,150 148 B3 112
DF 286 193,248 431 62 136 | HASLX 24820 164 20 48 | SPOLID 11,480 148 18 52| SMBCHA ~ 45920 296 25 35| UMCK 58,968 288 34 74
DKEWO 162288 328 74 178 | HAZKMB 21 5248 70 11 21 | SPIKBW 11457 134 16 51 |cuscoD ~ 34802 192 33 8o | UAMCM 52080 154 49 75
DL1MD 140,805 325 60 129 | HMXH 14 411,370 1201 3115 SPODFH 10560 B0 25 B3| su7eyMm 14 440 B0 29 47 | UAIU ~ 7224 124 30. B2
Uzuu 110838 255 63 140 | HAGNW ~ 152,064 876 74 | SP2HG) 4399 68 6 F)lsurv - 7780 107 14 45| UATAET " 36942 384 28 66
DL2J0 108,467 333 46 111 | HABLI/P B3,600 569 E-I 71 | SPGFRO 1885 27 13 16| smsaov 7371 50 25 38 | UAMCD 28,884 122 41 46
D1TC 101,592 249 B2 142 | HASGO 55890 370 20 49 | SPGKBR 279 11 4 5S|sumsaay 31294 44 14 13| UAACD 23,300 157 26 T4
DFBEA 91,776 372 30 098 | HA4XA 1829 62 6 25| SPIDOI 28 1,061,012 2467 35 113 | SpsFRL 1944 26 13 14|/UVICS T 20828 173 21 61
OXBKC 88.091 324 41 9 SPAAI 530,190 1542 35 94 | smeE0C 28 737,100 2211 35 82| UAXP ° 7803 77 18 3
DJIMH 83,104 219 69 127 ICELAND SPOBPF 215,025 616 38 103 | gMscMP © 523346 1825 35103 | UABAJF 2419 33 15 26
DLTYS 65786 248 32 61 | TF3AL 28 29172 215 18 48 | SPIHWN 148,604 655 25 72| sMsHPR 536,000 1471 35 09| RASABE 28 394 848 1504 33 T5
DA1UO 44.100 192 30 70 SPTCTY 95060 390 26 71| sm3pN) 357890 1066 36 94 | UATAWD 353,682 1175 36 90
DJBEX 24,750 120 38 72 IRELAND SPOKZ " 81,984 344 30 BE | oMoGET 312 144 1027 30 82 | UAGWAL ' 182,068 B97 26 66
OKBEX ™ 22,825 118 36 47 | Eyce 334 848 1349 32 77 | SPOFSH " 35632 217 21 471 guania ¢ 138898 890 25 49| UMWPF " 158756 789 26 60
OFéMB " 487 9 6 5|p2Be 14 518,836 1507 37 114 | SPICTW 34443 167 27 B2 ) gusgyp 121,770 475 31 68 | UASSBW 117,523 580 28 75
DK3GI 28 1,248,072 2694 39 122 SPIDAH 21,489 188 18 39| SuiiMo ¢ 107666 400 25 76 | UABLGX 98,634 564 32 70
DKBNN ' 723,985 1742 37 109 IELE OF MMI sPajuy " 12,240 98 19 32| gumBFAX 70.824 374 24 54| UASPDA 79,236 549 21 50
DJSJH 434,562 1122 35 103 | go4GwD 56,180 26 go | SP9Z0 10,350 94 16 &8 | gupapw 63,864 318 24 48| UAGLMT = 66,198 563 17 49
DL7AA 387,120 1146 35 85 SP1EUS 3.150 45 14 16 cmEHAR 48895 P45 23 53| UMAWEBC 29,688 345 27 69
DL3ZI 174375 664 29 B4 ITALY SPSDIR 2912 42 12 16| spatoa 44030 278 20 50 UA3DAT 58,117 323 23 66
DK4I0 52,752 628 29 55 | |suHW A 1,297,035 1741 87 198 SPTFTP ) 2820 4 1 19 SMTIMK 41563 210 28 61 RAJLAL 43845 273 25 o4
OKBJB 39,780 200 24 54 | jygNOA 913,545 1353 83 220 | SPSAOA 1827 24 10 19} gu5Km 34272 179 15 36 | RASDKE 41,300 409 27 74
DL2AM 12,852 113 17 26| \yagBR ~* 235132 468 72 167 | SPGONS 21 94,620 340 30 B4 | SMZBUW 19,588 180 16 40| UASHAD 33,300 247 20
DO 21 TEI3TI 2984 39114 | yv3goL ¢ 100566 370 48 103 | SPSENA U B8478 359 26 75| SMSIMJ 17,395 138 18 31| UASDPH "~ 32452 287 19 42
DJOLI 145656 467 33 86| 1sygi 99704 420 41 80 | SPSBA 860775 401 26 53 | SM5RE 16,700 134 19 31| UMCES " 31185 207 20 4
DJAZR 140,970 479 31 B8 | jacsp s 62640 211 43 101 | SFHWA ¢ 41516 206 33 54 | SMTEML 16,685 135 19 28| UAIPBY 3476 198 23 33
DFBEA " 32085 142 16 3 | yzyg 12775 119 22 51 | SPTRGO  © 3680 115 11 21 | SMSOYC 12495 144 12 23| UASTAM = 20313 235 17 M
DLBSP BO06B B4 21 47 | sxxm 28 788359 1620 39 110 | SPADGN 14 192675 B47 30 75 | SMSEUF 11,748 106 18 26| UASALE 18,720 119 21 57
DLBPC 14 9019922056 39138 | sypy 755090 1720 38 117 | SPBDXG 173484 621 34 88 | SM7NG 6.727 108 12 19| UV3MM " 17.298 130 18 M
DJ2YE 1080 24 6 9|isyxg 718466 1958 31 102 | SPSEAD 144,000 640 35 90 | SM7DBA 4440 45 18 22| RAJDOP ' 14036 143 16 42
DKIFB 7 92520 613 21 69| iyyBM 460,046 1620 34 103 | SPOIXF 34866 274 19 59| SMOFM 1,226 27 1 13| VASAGF 13,365 139 4 31
DANG0 38 19642 289 11 X0 | ppsLA 904 892 1113 36 88 | SP6COZ 32287 272 22 61| SMTOMN 71 379786 1229 31 o1 | RMCAC 13018 W72 11 35
DM2CUD A  BO6,267 1464 69 195 | awos UISE4 1332 31 65 | SPAGW 30056 249 23 81| SM4CNN ~ 193602 750 33 sg|UV3AP 8729 9% 2 I3
DMZBJJ 456,170 770 73 169 | 13ET 122 153 459 33 80 | SPeBXZ 17,358 180 16 50 | SM2JUR 164,220 700 29 73| UAGAKK 7332 152 8 N
DM2CIL 316,824 716 66 192 | 12ARC " 109,125 475 28 69 | SPGBNG " 8.084 110 15 28 | SMBBDS 145260 543 30 78| UAJAA 6407 67 13 X
DMAREE 249,864 663 67 165 | upLs 21 688,644 1730 37 111 | SPIXA -+ 3751 94 T 24 | sSMEKV/@ 427230 208 30 73| UAsSLDX 4826 67 11 27
DM38e 240,620 531 B5147 | jaAvG " 561312 1451 37 107 | SPOEMU ' 3,649 62 10 31| SM766K 8,190 62 20 43 | UASLLE 920 16 7 13
DM3PFF 220,416 515 52 140 | HBAF 14 434838 1201 36 102 | SPAWG 3570 77 10 24 | SM4BNZ 7 49,980 333 16 69| UVIEM 21 533673 1786 35 4
DM2AUB " 196,474 526 63 131 | yaF0 " 333905 1001 36 107 | SPBJZL " 1421 20 9 20| SM5CAK ~ 45236 334 20 66 | UASORK 194,064 B89 29 75
DM3NKF 195,227 654 51 146 | \gkpy 311518 1124 33 98 | SP9EMI 7 5500 94 10 36 UA3ZBZ 169.495 699 31 78
DMAXCE " 185752 418 61151 | \sykg 126,246 567 20 77 | SPAIBS 3.8 25125 345 13 54 TURKEY UW3EH 147,660 615 30 77
DM2DIF 114,276 402 51 127 | \aeva 28925 209 26 93 | SP4DDS 2976 96 4 28| TA1ZB A 283020 731 62 150 | UASDCY 12,326 601 29 80
DM4YSN 110,357 443 47122 | |sNpH 7 273,144 1073 28 86 | SP3ZAH 2328 97 4 2 UW3RR 97,119 538 28 71
OMSTGL " 97,812 351 39104 | aygy 115900 716 23 72 | SOSKGT 2052 B5 4 23 SWITZERLAND UATMY 9,942 39 28 79
DM2BRK " 64,020 313 32 104 | 3gg7 80384 421 21 75 | SPBUK 1200 42 4 26| HBTAGH A 327,788 603 66 161 | UV3GW 96,515 473 24 73
DM30OML 58,682 299 30 44 SPODH " 987 53 3 18| HB7Z 28 14,735 154 15 20| UWBLC 92,220 443 30 76
E-I:%Jm % g?-ég; %gg g-? 15 JEHSE‘." ISLAND gp%qiz 1.8 z,Tg; 15% ; 23 | HBADX 21 25410 97 32 B9 ﬂﬂ? fg;gg *E;g % g
i y 1 9 1 1 .
E,ﬂi"”'” . O N 0| See 34,719 181 18 53 TR HBTUD 14 3,069 44 10 23 mT :?'&T? I% 23 ;:
UH 41,630 167 42 73 LUXEMBURG YUGOSLAVIA UABLLT ~
DM28WD 37544 266 23 81 | LxyMK A 189,228 541 48 108 | CTIAPW 28 218,250 1038 27 70| yuszv A 4,067,774 3299 115 324 | UASVAS 195 11 4 9
DMIIM 27744 143 28 68 | IX1FN ' 181596 623 40 71 |CT4NH " 144210 714 24 71 | 50208 115836 273 64 133 | UABHZ 14 1,020,181 2296 38 135
DM3HDA 23,750 106 38 57 | pagiNE/LX " 111706 394 43115 |CTAMS 21 35720 206 22 54 | yuzoM 68244 250 39 g2 | UWIAE 399,026 1302 35 9%
DM4OWL 19575 144 26 49 | pApKHS/ CTSUA 14 36840 586 20 32 | YUI0BA 28 526,176 1558 33 93| UASUAD 236,948 770 37 111
OM3TYF 16720 129 23 43| (x 108,704 418 45 113 (Opr. CTIUA) | vi2CCB 372.520 983 36 103 | UAICA 182 Wy 31 B
DMAZTH 15198 155 15 36 | pazamas CT4SL 68.145 374 22 55 | YUSAE/X 261352 910 32 72 | UASDEA 105,364 512 30 76
DM4AZFM 14210 B4 25 42| x 53200 244 41 98 YUZEZA 301 136 704 32 72 | UAGHDO 55468 266 23 15
DM3EA 11,738 59 26 46 | omowsy/ ROMANIA YU3TR) 128,570 443 32 83 | UABHAC 45900 280 23
OM202Z6 8742 75 18 44| 1x 14 226912 930 33 79 | YOSVI A 482,073 829 70 183 | YUINSX 42,247 201 25 58| UAIDJ 43788 M2 22 B0
DMSJL Zj 540,800 1532 36 92 YO8FZ " 71,331 185 57 120 | yuzecl 31786 367 16 20 | UA3DR 8622 197 25 S7
OM4KF " 152,366 712 24 50 MALTA YO4AYE 52,326 193 53 100 | YU3DJR 19.926 160 17 37 | UW4Cl 24,495 257 18 51
OM3UA " 70,308 3280 27 54 | gyey 14 504,284 1589 37109 | YOTAPA " 20,900 101 40 55 | yuZRVL 19057 130 23 36| UABWS 19971 181 16 47
OM2GGL/A * 44,980 234 23 57 YyO3CZ 16,038 107 31 50 | yu7nzR 12,264 86 21 35| UW30H 13,790 115 20 50
OM4PGF " 43,180 253 23 45 NETHERLANDS YO28EH 13,506 238 16 28 | yuSXAF 5060 61 14 30| UAdLM 10032 98 13 38
DMZEFG " 42,250 248 24 51 | pASZTMS A 4,413,052 3499 128 384 | YOSAVP " 12,765 141 20 49| yusPGC 1,674 40 9 18| UABALV 3696 99 7 2
OM3UE " 37,931 191 24 50 | pasgyM 201,129 687 54 133 | YOBVZ 28 12,642 148 10 32 | YU2RTC 21 639,212 1634 36 112 UATOBM 1.8 1448 48 5 18
OM3KCe ' 19,728 186 19 29 | pi{GOE 114600 600 39 134 | YOSKAG " 4440 81 17 20 | YUSTAN ' 107,140 469 29 g1 | LASAFD 656 37 4* 12
DM2BTO " 13,454 80 20 42 | padLIE 34845 160 15 66 | YOBATT " 2,680 37 11 29| YUTSF i 17,880 180 18 42 UA30GO B0 24 5 1
OM3CF 8,000 122 10 15| papLSK 6,856 65 21 33 | YOBFR 14 57630 476 24 61 | YUTGMN 14 800,100 2241 39 111 LATVIA
DM3NL 4,883 75 12 21| pas3AEB 28 134,123 589 39 &p | YO3BE/® 31,680 269 20 B0 | YyuiasT 46,410 338 24 67
DM506 4514 60 14 23| papAwi - 31872 155 25 58 | YONW 38 11,340 140 9 26| yustoJ 7.050 141 13 37 | UG2GFN A 1,890,672 2115 100 209
DM2CPD 4340 66 11 17| pABHTR 261100 111 21 30 | YOBKEB " 9240 210 7 37 | yuuEXy 7 96,859 600 23 78 | UO20BW 28 280,476 858 37 110
OM3XUE " 3,145 33 13 24| pagaja 45640 57 12 21 | YOBLV 3318 70 8 34| YUVBR 3.8 34224 376 13 s6| NUZGAIl T 128,790 709 25 S0
DMSZLG 790 27 4 6| pAraA 4840 57 12 21 | YO3ABL 1643 48 8 23| yuiDM 18 272 13 5 12 | UO2HD 43,706 255 20 56
DM2CEE 21 19,656 156 18 45 | prcpnma 3315 32 19 20 | YOBKED 35 26 4 10 Ug2PM 18 6210 185 5 25
OMBLE 15930 133 14 45| pasRS 21 35211 155 26 71 UO2GBU " 3,078 107 5 22
mgﬂ‘ S = 17 == P 13408 67 18 35 SARDINIA
DM3ZG 28580 305 18 52| paoie 18  Tess 1 7 35 |1sevms A 2205312 2285 82 30 European U.S.S.R. JLITHUANIA o
DM3FJ 17,199 212 15 98 : : ISEWON ‘ UWZWR A %88,
DML " 10738 116 14 45 NORWAY souve - 4502 06 16 &2 | o, BYELDRURSR, oo su|Ursot - W07 120 12 o8 208
i 7322 112 13 M|z A 496548 1143 59175 || VU BmIR R ucam " 700 W2 e UP2BAD 678,987 1077 83 250
DMMLC . 333 70 12 0| LMHW " 225435 366 71214 S UCZACO 28 113,176 512 28 66 | UPZPAP 560,970 1025 84 212
DMZEBL 37 9 B 9| LANe 123,462 327 49122 COTLAND UC20AZ 53055 332 22 52| uP2rC 491,810 1172 79 184
OMZMF/A7 1630688 779 20 7 | asox 82440 335 47 113 | SMIBCL A WE.7IS T4 00141 | s ek 16.569 126 20 43 | UPZNA 191092 472 60 112
= M6 &7 2 20| pAeL 64,713 193 35 124 | oMecol 81,386 573 50 % | UowAZ “ 3080 52 7 28| UPZBBF 142800 549 48 127
rpirs e A e 8 e T 57456 152 50 118 [ SMAGRC 28 607,230 1741 33 S1 | GO00A 7 14812 191 11 41 | UP2BCD 115,087 347 51 128
LAXT 18177 102 21 52 | appaxy <068 686 16 3% | UCZOBA 35 3,007 79 7 24| UP2PBW 70,160 377 34 114
DM2GHL 312 25 3 10| [a%n 17.568 135 27 69 - -
P 12934 B0 22 3p | GMACHX 62,144 428 19 45 ESTONIA Hgﬁ“ 'A-;;g :g; = %
LA4HH 8815 48 31 45 | GM3ZSP 1.8 6068 159 6 31 | .00 © A 4,658,155 3725 118 369 ‘
& 658, UPZPAD 28 367,224 1076 35 97
GREECE LAJHW 8448 114 17 49 SHETLAND IS URZHB " 21,528 181 24 80| UP2PAD " 309,168 1038 30 B84
SVBAE A 248,136 927 40107 | LA2O 8,034 100 20 S8 | cuacPN A 1.081.380 1560 78 190 | URZTAB 28 401,926 1175 34 99| UP2OM "' 266,310 1058 30 69
LASKK 4,068 S50 14 18 sty URZTAX " 322,640 021 36 112| UPZBAR 21 527,445 1660 35 100
LA7Ol 2829 25 19 22 SICILY URZRAM 281,790 1160 32 69| UP2BAT " 107,205 431 31 74
GREENLAND LAZYT 1456 24 12 14 | qune o8 274807 1150 30 73 | UR2RL 104,967 388 30 79| UP2av ' 19,154 211 19 42
OX5AP A 259554 580 B3 119 | LASML 28 107,500 563 24 62 ' UR20I 101,555 470 27 68| UP2BF 14 4914 62 12 30
OX3ZM 95250 316 35 @2 | LASOOQ 15420 96 21 38 URZRBM 24455 152 20 53|uUP200 35 2241 B0 6 2
LATKW 5664 50 13 19 SPAIN URZAII 17,280 172 14 26| UP2BDO 183 70 5 21
GUERNSEY 1S LASEX 4329 27 B 31 | EAJADW A 2,415,068 2543 98 260 | UR20A 13,250 120 15 35| UP2WH - 540 38 6 12
3y S32¢ 367 14 g2 | MR o 308 36 15 26 | EAgiA " 1,954,080 1870 111 303 | UR2FU 2184 39 10 18| UP2BFE 18 3162 B8 7 27
R 7 .. ! LASWN 1500 20 8 17 | gE10H 781140 1716 57 131 | UR20I 21 962,850 2851 35 96
LAISN 21 42375 261 21 54 | EDiABT 405356 B41 53 164 | URZREC 1782 26 12 15 MOLDAVIA
HUNGARY (Opr. LASHW) | Fa7AKO 35510 156 36 70 | UR2ME 35 13,905 268 10 35 | UDSOGX 28 38544 267 19 &7
HASMK A 3045728 26701182325 | LAZZN 14 50713 341 25 SO |EaA3NA 28 215717 762 34 79 | URZRFX 18 4110 123 6 24| UDSOAX 21 50244 294 26 53
MAGRE 578.230 1097 74 191 | LAGVM 18126 172 15 38 |gatQu 31,296 220 22 42 UOSGR 14 37,128 178 26 T6
HASKKN 241800 543 66 100 | LAIIX 5.040 90 15 20 | EANA 18.003 150 16 35 EUROPEAN RUSSIA UOSOWN 1336 55 6 16
(Ope. HASKN) EATABY 7355 54 17 54 | UAIDZ A 2,992,671 3064 121 286
HASNK 204,376 469 67 169 POLAND EASBARX 1,708 31 11 17 | UA3SA@ ' 2,218,890 2457 106 264 UKRAINE
HA1ZD 126873 385 55132 | SPSXM A 356,694 607 77192 |EASNT 21 16,218 176 12 39 | UASLBO ' 1012986 1226 04 257 | UBSMCS A 3,310,323 2081 112 307
HADIG 81,396 308 46 107 | SP2KAE 270,765 773 49 116 |EADXX 14 814 26 6 16 | UAGLBC 984,064 1642 76 180 | UBSLAW ~ 1,998,384 2180 106 266
HASNG 76,818 215 56 121 | SPGIHE 180,673 520 53 150 | EAIDM 154 6 5 6 | UVIDN 530,173 1076 73 186 | UYS00 1,770,831 1904 95 275
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UBSHDX 380,860 977 72 208
UBSMAY 155929 457 53 211
UBSMEB 146.264 487 45 113
UBSMFY 120,802 380 54 133
UTSHP 3 114624 383 54 145
UasML 35420 286 22 70
uBsuBI 18270 131 28 59
UBSMDI 15744 102 33 66
UBSOFS 11,948 169 14 &
UBSMDP 6.350 127 18 32
RBSIYS 28 459697 1758 33 86
UssILD A5T 38T 144 37T 96
UBSYAJ 414,700 1496 1 13
UBSLAN 37426 1327 28 ™
UBSFOF o4 376 1244 33 T
UBSILA 223901 TR0 X W
RB5TBA 20 B25 713 30 B
UBSCOF 168020 610 31 9@
UBSTAZ 151470 BO3 24 57
UBSWCE B2668 43 M4 =3
RESIWF 81410 265 32 91
UBSKAW 81,189 353 27 BB
UBSEXG 56625 428 19 56
UBSNCF 22020 182 20 40
UBSIKW 18428 119 22 &
UBSOCL 15006 100 24 38
UBSAAL 12045 97 18 37
UBSGBN 4290 74 9 30
UKSOAD BI0 20 6 9
{ .ulﬁ—uﬁl-sﬂg
UBSEDU 21 312, 952 351
UBSABK 243417 908 33 %X
UKSWES 14 18,550 151 20 50
uBsMGyY 9027 117 15 38
UBSIFN 7 35326 342 19 56
UBSMFR 12,876 180 11 42
UBSUBJ 3.8 16954 258 12 40
uBsUWG 15500 300 11 39
UBSOFE 1,288 49 6 17
OCEANIA
AUSTRALIA
VEKSMF A 347128 To4 65 104
VKBNE '~ 160608 331 59 109
VI2ZAOI 46956 200 M4 50
VI2VCU 24566 120 30 41
VKBFS 1MEM 66 18 17
YEBRG 6318 63 W% 23
VKILF 10 M© 1N
VRAOK 28 655011 2238 M S
VEIVAA & 108066 449 29 54
VESNLE 1,144 20 4 18
VEAWU 21 1,079,335 2609 35 104
VI2AXM 49560 95 13 X
VE3SM 20420 40 24 45
WYRS0U 14 116555 &2 10 B
VE4X) = 10584 TO 22 M
VKSBW T 4520 B8 10 10
GUAM
KGEJID A 1,964,505 2186 19 188
AH2E 1,231,752 2047 B85 118
KGEUKE 280 405431400 M B
HAWAII
KHBRZF 21 315261218 2T M
KHEHGL 14 5335 4 22 13
KHECC 1.8 2975 g2 B
INDONESIA
YC1BZ 21 90,156 685 18 28
YBBADI 14 660,960 1411 39 121
MARSHALL ISLANDS
KX6PP A 1,633,620 2492 90 138
KX6P1 M4 21858 791 30 &9

NEW ZEALAND
ILIAZV 14 640,134 1371 39 120
ZL4B0 " 482,300 1277 36 M
ZLIBIL 38 9,324 100 17 19

OGASAWARA ISLAND
JOIALM A 50,784 288 39 57
MTST/MN 28 91,356 510 26 &3

PHILIPPINES
DUTGF 28 2239 342 11 N
KSFSS/DUZ21 413,820 14668 33 62
W2 99428 1186 13 15

WESTERN SAMOA
SWIBZ A 18240 94 34 &

SOUTH AMERICA

ARGENTINA
LUAMEE A 996,798 1431 B3 158
LUBFAO 21 292,148 1210 30 63

BOLIVIA
CPGEL A 1,038,240 1473 71 169
CPIAT 101787 280 47 B84
CPIBP 5135 204 33 56

BRAZIL
PYINEZ A 240,597 616 42 91
PYBHP 140,524 566 29 57
ZXBW " 51972 155 47 75
PYZXX ' 51,200 145 48 80
PYIBST " 26,960 237 19 21
PYZFAL 9882 70 23 31
PY2FND ' 8,533 62 21 32
PY2ED ' B018 37 24 35
PY2ALY " 3528 28 16 25
PY2FNB 693 11 10 M

HCINN 35

KSEF/BR1 A

YWIAVD 14
YVSAMW 3.5 62,172 356

MULTI-OPERATOR
SINGLE TRANSMITTER
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(Opr. NGAA)

URUGUAY
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BRIBE
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2063 148 417
1,794,510 1333 136 335

K50Y 1,537 551 1503 120 267
K5KG 1,240,862 1053 116 311
KASC 326,774 514 70 168
AABDX 1,624,140 1802 104 211
WEVLD 1,127,568 1293 105 233
NBAV 900,812 919 107 240
NEVR 689.220 843 99 216
K&TZ 622,468 873 99 202
WEBIP 357,469 508 74 155
WEG0 217,238 813 94 169
WEYRA 82960 255 53 B3
WABGFY 52,750 190 43 82
WATNIN 3,546,282 2571 140 138
K7SP 2,224,625 1647 133 48
WIVX 1,541,292 1657 112 236
WiFG 592065 729 89 206
WB7RUY 98670 261 56 &7
NTBJA 77281 365 41 68
KENA 3,550,728 2128 145 446
NERA 2,750,895 1992 122 375
WBCNL 1,210,812 1022 123 305
KBXR 1,066, 780 1037 105 268
KBJLB B45.000 852 101 274
WBCEF /61,852 B08 99 239
WENGD 566,060 639 8T 223
AlBY 358,344 538 67 185
KBYVT 306,656 484 60 164
NSBKX 152,137 321 52 115
WDBPNF 138,768 316 48 120
AABN 78,608 211 44 %2
KABY 29882 163 &1 97
WaDUE 2,108,930 1442 144 386
AlSJ 1,814,274 1388 120 342
WI0FV 1,153,327 1001 117 310
K950 B61,068 836 107 270
WIRX 857,338 761 115 286
WB9ZBE 829,464 897 90 231
AASD 615,228 734 B8 219
WavT 507,640 638 81 215
NSLE 268,192 461 73 159
ABB 3,457,531 2368 143 398
KBJSY 1,702,330 1446 113 302
AKBA 867,200 1037 74 246
KBEJW 641,806 675 99 219
WBBUFL 376,740 499 79 194
WevYC 301,300 448 B84 178
WREEE 279,587 473 ™4 W7
ALASKA
KLTHR 2,124,105 3279 77 180
KLTUSA B0 43 25 M
ANGUILA
VPZE 3,332,420 3467 96 268
WaSS/CBA 1,805,002 2909 77 176
BERMUDA
VPDX 1,469,550 2186 82 709
CANADA
VE1DXA 3,273,410 2934 125 338
VEZCAR 1,966,602 2010 107 252
VE2DU 1,945,820 2744 97 198
VO2WL 826,398 1853 52 134
VE3DOP 1,129,436 1486 87 21
VEIKKB 986,013 1020 BB 245
VE4AXK 2,482,164 3364 103
YESCHS 9,156 218 29 13
VETAY 972,840 1561 90 178
VETCFB 482,870 838 B0 138
COLUMBIA
HK3AXT 2,765,662 2721 06 247
HK4RCA 1,038,016 1982 94 237

DOMINICAN REPUBLIC
HIBXWP 9,872,267 7603 134 417

GUATEMALA
TDANX 2,966,166 3761 101 253

HAITI
HHZMC 6,730,278 4886 131 290

JAMAICA
WETN/GYS 1,115,107 1975 64 177

ST. VINCENT
VPZSAX 1,213,792 2027 74 190

VIRGIN ISLANDS
VPZVFK 5,375,625 5800 93 282

AFRICA

CANARY ISLANDS
EABND 533,660 1191 74 182

CHAGOS ISLAND
voscl 1,546,896 1947 90 172

SAINT HELENA
2070X 3024 38 15 13

SOUTH AFRICA
256BPL 1,796,202 2009 96 215

ZAIRE
9OSWH 1,154,475 1723 69 156
ASIA

ISRAEL
42456 200,785 543 52 135

Asiatic U.S.S.R.

ASIATIC RUSSIA
7,584,440 4131
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GEORGIA
9,029,396 5643 137 411
344 655 1067 31

KAZAKH
1,018,564 1589 89 209
BA2 240 1376 61 174

KIRGHIZ
516,258 986 66 151

TADJIK
812,160 1435 89 193

EUROPE

AALAND ISLAND
0HZBP/OHS 2,632,280 3089 110 285

AUSTRIA
2,150,792 2334 104 294

BALAERIC ISLAND
5,381,390 5187 106 307

BULGARIA
121,270 548 35 %
63,588 426
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B44, 448 872

TR
B

86.984 324

HUNGARY
149,793 3572 100 287
262,876 2575 163 268
262,876 2527 163 269
393,285 1965
917,350 1292
847,016 1604
631,040 1195
215,002 569
114,336 409

80,956 372

ICELAND
TF3IRA 2,310,304 3385 @7 281
ITALY
IZIMAL 7,600,745 5072 143 352
KN 6,408,472 4351 122 410
1TME 4,691,632 4076 103 315
IY 1PHX 2,174,880 2318 103 291
IVaVXU 1,320,616 1505 108 241
ITWL 881,640 1500 54 126
3£ 264 208 585 54 144
LIECHTENSTEIN
OLTRT/HBE 22385010 7722 &S 285
LU BURG
OKSWB/LX 1 358 640 1804 TV 184
NETHERLANDS
PASBGN 1,835,728 2546 77 185

PIS1ARS 229320 630 51 96
NORTHERN IRELAND
1,910,544 2566 &3 235
NORWAY
LASX 3,613,752 3043 108 316
LA7JO 2,875,581 2876 107 286
LATA 1,247,864 1644 BE 216
POLAND
$P2PDI 3,366,910 2724 125 377
SPIKRT 1,698,928 1893 106 288
SPGPZB 1,685,720 1877 100 270
SPAPOF 575,735 935 87 236
SPGPRO 73,870 257 54 112
SPGKCB 72,898 276 42 104
SPBKAF 42,630 335 29 689
ROMANIA
YOBKEM 53,055 307 39 9
YOSKAD 29.040 203 28 B2
YOSKWA 25544 202 29 74
YO3KSC 4995 117 9 28
SARDINIA
IMBAR] 77,545 1166 84 223
SPAIN
EA38FR 9,390 400 26 79
SM35AGE 2,632,448 2434 120 332
SKEBAW 1,548,088 1844 B9 249
SK3LH 876,744 1462 67 176
SK26. 458340 718 71167
SK4EA 447888 TOO 66 151
SMENMC 351,268 550 73 201
SKEHA 19497 143 20 &7
WALES
GWSGW 6,054,540 4797 111 359
YUGOSLAVIA
Y24z 4,256,450 3479 121 347
YUTAJD 138,768 373 46 131
YU3FOP 47475 528 13 62

European U.S.S.R.

BYELORUSSIA

1,263,942 1637 100 278
184,888 619 50 141
109,968 453 33 B3
85,190 317 55 135
35,211 363 23 74

ESTONIA

2,288,433 2215 103 310
553,108 1038 58 154
302,280 718 65 165

EUROPEAN RUSSIA

UKAWAR

UKIAAC
UKBLAZ

UKAWAB

UK3IAAH

UK30BM

Uk30AU
UK4FAD
UK4a87

Likawaa
UKLAEW

UK4CBL
UKGHCZ

UKBLWA

UK4AAN

UKIWAL
UKEHAR

UK2BBB
UKZBAS
UKZPAP
UK2FCA
UKZBAG
UK2PAQ
UK2BBF
UK2BCC
UK2BCG
UK2PAT
UK2PAD
UK2PAR
UK2PAC
UKZBBE

8,120,574 5497 136 431
4.027 688 1188 130 367
2844 106 234
2018 145 422
663 103 293
2162 94 239
1872 124 347
1057 B5 245
66 163
96 242
957 7519
792 80 19
909 62 184
/37 60 145
709 &4 161
46 106
30 88
26 71
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LITHUANIA

9,175,102 3589 146 433
5,044,010 3518 126 404
4,780,916 3567 129 382
4,008,028 2821 131 378
1,381,220 1730 93 261
825,792 1215 91 261
179,486 624 46 116
171,306 607 51 135
136,880 744 32 113
108,216 435 41 126
67,770 429 24 106
57,18 435 22 101
43,384 224 36 100
18,887 1567 24 77
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UKRAINE NILR 1.508.661 1190 114 327 NORWAY WALFHO B9.262 200 44 118 | KA2CGV, KIHWT, KEFM, LA4TG,
UKSIAZ 4,066,551 3272 131 287 | WIKWH 1.436.456 1312 129 323 | LASK 1,905,083 2721 B6 247 | OK1DKS 83,037 305 44 103 | NACCJ, OH1XX, OH2ZBAG,
UK5IBE 2 241,555 2304 112 323 | KSMEP 1,196,556 1232 111 237 | LH2A 308,752 B34 53 131 | NOAJZ T7.220 215 38 94 | OH2BFJ, OH2BLD, OH2BSS,
UKSGBE B77.652 1261 B0 313 | K8GL 1,058,400 957 108 292 WBSHCY 53,436 184 48 76 | OHZXA, OHIUJ, OHEGO, OHBJD,
UKSECK 345408 799 61 163 | wWa0z2/7 JEI 040 493 95 185 POLAND WDaJSC 44965 196 41 104'| OH2PR/OH®, OK1AYD,
UKSVBE 331279 777 66 155 SPIKEY 260,236 355 91 265 | K1BH 61,004 162 42 109 | OK1DDS/P, OK1JBL, OK2BJR,
UKSMBQ 323,154 897 67 167 ALASKA WEYVK 38420 202 29 39 | OK2BJU, OK2BNK, OK2BSG,
UKSFBA 277.800 624 62 138 | KL7D 10,928,280 8914 141 345 SCOTLAND VEIGVH 25432 128 58 29 | OK2KPS, OK3CFP, OK3EQ,
UKSMCO 159,477 639 44 133 | KL7IRT 10,033,212 9316 124 310 | GMIMBP 1,452,880 1902 82 204 | PASSCOR 15,789 115 24 33 | PT7TAW, RA3YCR, RBSADF,
UK5SMDI 153,636 504 48 129 OE1BSA 12,788 139 25 67 |SPI1DTG, SP2KJH, SP3AGE,
UKSCAA 105,264 476 37 99 BELIZE SWEDEN UAGAKT ' 8,216 108 14 38 | SP3BIP, SP3EKY, SP4GHT,
LUKSFAA 73.248 434 27 8% ] VPIRX 1,810,669 3236 78 181 | SKeKw 14,675,871 10051 153 466 gﬁPzEms r,z;u 64 25 25 ggg%ﬁﬂ. s%;ﬁgaahgr. Us:;:-:ﬁ:k.
UKSMALG 57.281 183 56 113 3479 62 11 38 3 - : )
JAMAICA SWITZERLAND WASWLO 2394 26 14 24 |UA3DAK, UA3DDC, UA3DGI,
NZAM/BYS 12,474,700 10681 129 373 | HBTH 7.120,179 5006 132 399 | WAZKIR 1161 23 13 14 |UA3DHR, UA3DID, UA3DL,
OCEANIA VEIAUT 28 87584 315 22 7¢ |UA3DLD, UA3DOC, UA3EAL
MEXICO YUGOSLAVIA K1CBJ 84590 285 28 82 |UA3IDT. UA3QJC, UA3TCI,
HAWAII XEZMX 4,195,554 4936 111 252 | YU2EY 16,645,364 95627 153 528 | VESJO 35 115 18 1 |UA3XAW, UAZ4AGN, UA4CCB,
KHEN 1,825,752 2467 100 154 YU7BPO 1,639,430 1985 120 312 | UBSMLP 30504 284 15 47 |UASFCL, UA4FCZ, UA4HFG,
ST. KITTS YU7KWX RS 684 1993 79 197 | K20QA 29309 131 21 58 |UA4HFR, UA4LBN. UA4YAC,
NEW ZEALAND VPZKC 37,770,012 17767 175 677 PABOUO 18,200 117 16 40 |UABHFT, UABLXZ, UASSDB,
ZL2AH 1,715,668 2527 79 150 uUAsUDE 17,884 156 16 48 |UASTS, UASUF, UADACM,
OCEANA NSOR " 13988 100 20 32 |UADJDD, UAOSFN, UAOSGJ
WB2IFX 6,321 55 14 29 |UADSJS, UBSAAF, UBSABJ,
MULTI-OPERATOR ASIA HAWAII WDSCMB * 3915 52 7 22 |UB5HBT, UBSHDM, UBSUAL,
x KHEXX 21,990,257 10989 184 494 |KiLOM 271?45 11 22 |UBSUCH, UBSVEO, UIBLAK,
MULTI-TRANSMITTER ISRAEL KASN 2112 40 10 14 |UK10AP, UK1TAR, UK3DAH,
AXEA 11,365,540 7068 141 424 K2Swz 1000 20 6 14 |UK3RAD, UKSECV, UKSFAB,
NORTH AMERICA SOUTH AMERICA UASPAZ 21 132250 717 32 83 |UK5QCI, UKSVAA, UKGAJS,
JAPAN DKIPCL =~ 19648 127 20 #4 |UKEHBK, UKGLTG, UKSJAD,
JATYRR 5,717,354 4217 145 31 BOLIVIA JHBOEH 3537 4 12 15 |UL7DBA, UMBMAU, UP2ZBEL,
JAIYKC 5.242 560 3526 153 355 | CP1AA 139,606 352 54 112 |JAHYS/ 2627 29 18 19 |[UP2BV, UQ2GDQ, UQ2MU,
UNITED STATES JA3YEF 4,081,345 3069 151 312 LA7NS 2360 14 7 11 |UV3GZ, UWS3EQ, UW3EX,
NZAA 13,299,750 6079 176 595 | JAZYXV 3,592,908 3125 119 277 BRAZIL UBSKBF 14 30800 259 21 59 | UWBCF, VE1Al, VCIIZH, VETAJ,
KBLX 7.508,970 4378 150 458 | JA1YXP 2,251,200 2207 116 234 | 2758 7.447,971 5286 131 248 [UAND ™ 7200 98 13 32 |VETDEW, VE7KB, W2HAZ,
W2YV 7.405,846 4104 151 478 | JAZYEF 2,103,114 2062 116 238 K2RF L 7008 58 14 34 | W3CV, WAKOQ, W4AUG, WBZUM,
KBRF 6,290,136 3908 157 414 | JH1YDT 1,221.778 1645 91 166 CHILE DM2CRD 4485 117 6 33 | WA3INA, WB2ZMCB, WB4BBH,
WIMM 6,229,350 3354 155 499 | JA4ZU 422920 721 76 142 | CE2AA 1,539,402 1651 98 224 |TAIMD “ 1078 29 7 15 | WBBHGH, WD4FJP, WDBDKUJS,
K2UA 6.002.866 3274 152 405 | JAZYDC 336,281 562 75 134 OK1DKW/P 3.8 4125 120 4 29 |YO3JX, YO4WU, YOSNU,
WILPL 5.584 150 3076 156 494 | JARYAK 311980 579 73 117 TRINIDAD DM2FRM 132 11 2 10 |YOBKAN, YOOHP, YU3TRHI,
WERDF 4_BE2? 944 3157 148 413 GY4FRC 24,035,925 12549 148 497 |UAZFCW 1.8 1518 66 5 17 | YUTNZR, YOTORS, 4MBARV.
KIWW 4 813.900 2744 153 491 UAZAGL 1403 50 5 18
N3RD 3047 284 2458 137 429 EUROPE Ua2PM 495 34 3 12
KBUK 3,396,568 2239 150 374
W3RJ 3.271.744 2135 131 405 < CIEGH?&L#A%A 0 UHPD . ioat
KiVR 3.030,511 2315 115 358 ZKET . squalifications:
K1RX 2,888,235 1968 123 396 CHECK LOGS qualinications NTPU
N7RO 2,680,534 2172 128 311 GERMANY gFHEJ WEPOZ A 168,156 374 56 106 (Unverifiable QSO’s);
W2RA 2 607.908 1786 135 391 | DLBPG 10,566,654 7365 140 426 | WAZJOC " 155,700 311 44 136 | DM2AYC, DM2EHL, DM2GWL, UWOYAF [E cessi
IS S| | e SREORE NG, L i B @ |Suwar SMNAY SKWSE | Dupiicates, Unverifia
N3EG 2.517.840 1595 143 442 14, 18 40 . - k ifia.
AAAS 1,767,750 1481 121 336 ITU GENEVA WBZ2RWW 105,000 253 41 109 | DM4WZA, WAA4UAZ/HCI, I8ZLW, up Cat_es’ nverifia
N3AW 1.749.627 1295 121 352 | AUNITU 2,931,534 3561 B84 275 | G3FT0 " 90985 472 33122 |JA2AHF, JA2CGC, k2mFY, |Dble QSO's).

Dual filtering

Kantronics' state-of-the-art Signal En-
forcer® introduces quality and versa-
tility to variable-frequency/variable-

bandwidth dual filtering.

At last, you can have the ultimate operating edge
with a tunable, dual filter that looks as good inside as
it does outside and operates with the precision only
quality engineering can offer.

The Kantronics Signal Enforcer takes a one-two
approach to knocking out interference to CW, RTTY,
SSB, ASCIl and AM audio signals. Because it is made up
of two, totally independent filters, the Signal En-
forcer can be used to maximize one signal (peaking)
while it minimizes an interfering one (notching). It
can also peak two frequencies at once or notch two
frequencies at once. The filters can even be teamed
to offer a super-notch or super-peak single filter. The
operator chooses not only the frequencies he wants
to filter but the bandwidth as well.

Two "tuning eyes' on the Signal Enforcer front
panel make accurate location of signals possible
even during crowded band conditions. The Signal
Enforcer’'s internal power supply is switchable for
230 VACor 115 VAC or will accept 12 to 18 VDC.

The boards, components, engineering design and
craftsmanship of the Signal Enforcer are all first-rate.
Glass/epoxy boards, wave-dip soldering and preci-
sion components are standard equipment. Kan-
tronicsis so confident of the Signal Enforcer, it backs
up each unit with a full-year warranty.

comes Oof age.

Specifications Bandwidth continuously variable from less
than 30 Hz to over 1000 Hz. Once set, bandwidth remains
constant regardiess of frequency changes. Freguency |
Range from less than 150 Hz to over 3000 Hz. Power
Requirements 115 VAC or 230 VAC at 50 to 60 Hz or external
12-18 VDC source. Inputs signal input, external DC input.

Outputs external speaker, external headphones,
demodulator output, Size 24" by 8'"' by 6",

For the same variable-frequency/variable-bandwidth
versatility in a single fiiter, order the new Kantronics
Varifilter. Signal Enforcer Price: $189.95. vVarifilter Price:
$139.95. Add $3.00 shipping/handling for either model and

allow three weeks delivery from factory.

KZKantronics |
(913) 842-7745

1202 E. 23rd Street
Lawrence, Kansas 66044
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Announcing:

The 1980
CQ World-Wide DX Contest

Phone: October 25-26 & C.W.: November 29-30
Starts 0000 GMT Sat. Ends 2400 GMT Sunday

. OBJECTIVE: For amateurs around the world to con-
tact other amateurs in as many zones and countries
as possible.

Il. BANDS: All bands, 1.8 thru 28 MHz.

lI. TYPE OF COMPETITION:

1. Single Operator (Single band, and all band).
Single operator stations are those at which one per-
son performs all of the operating, logging, and spot-
ting functions. The use of DX spotting nets or any
other form of DX alerting assistance places the sta-
tion in the Multi-Operator category.

2. Multi-Operator (all band operation only).

a. Single Transmitter, only one transmitter and
one band permitted during the same time period
(defined as 10 minutes). Exception: One—and only
one—other band may be used during the same time
period if—and only if—the station worked is a new
multiplier. Logs found in violation of the ten-minute
rule will be automatically reclassified as multi-multi
to reflect their actual status.

b. Multi Transmitter (no limit to transmitters but
only one signal per band permitted).

c. All transmitters must be located within a 500
meter diameter or within the property limits of the
station licensee’s address, whichever is greater. The
antennas must be physically connected by wires to
the transmitter.

3. QRPp (single operator only) Power must not ex-
ceed 5 watts output. Stations in this category will be
competing only with other QRPp stations for awards.
IV. NUMBER EXCHANGE: Phone: RS report plus
zone (i.e. 5705). C.W.: RST report plus zone (i.e.
57905).

A station in a zone or country different than that in-
dicated by its call sign is required to sign portable.

V. MULTIPLIER: Two types of multiplier will be used.

1. A multiplier of one (1) for each different zone
contacted on each band.

2. A multiplier of one (1) for each different country
contacted on each band.

Stations are permitted to contact their own country
and zone for multiplier credit. The CQ Zone Map,
DXCC country list, WAE country list and WAC bound-
aries are standards.

VI. POINTS: 1. Contacts between stations on dif-
ferent continents are worth three (3) points.

2. Contacts between stations on the same conti-
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nent but different countries, one (1) point. Exception:
For North American stations only, contacts between
stations within the North American boundaries count
two (2) points.

3. Contacts between stations in the same country
are permitted for zone or country multiplier credit but
have zero (0) point value.

VIl. SCORING: All stations: the final score is the
result of the total QSO points multiplied by the sum
of your zone and country multiplier.

Example: 1000 QSO points x 100 multiplier (30

Zones + 70 Countries) = 100,000 (final score).
Vil AWARDS: First place certificates will be awarded
in each category listed under Sec. Il in every par-
ticipating country and in each call area of the United
States, Canada, and Asiatic USSR.

All scores will be published. To be eligible for an
award, a Single Operator station must show a mini-
mum of 12 hours of operation. Multi-operator stations
must operate a minimum of 24 hours. A single-band
log is eligible for a single-band award only. If a log
contains more than one band it will be judged as an
all-band entry, unless specified otherwise.

In countries or sections where the returns justify,
2nd and 3rd place awards will be made.

All certificates and plagques will be issued to the
licensee of the station used.

In the QRPp category certificates will be awarded
for single operator only.

IX. TROPHIES & PLAQUES (Donors)
PHONE

Single Operator, All Band

World - Bill Leonard, W2SKE

World - QRPp - Adrian Weiss, KBEEG/0

U.S.A. - Potomac Valley Radio Club
*Canada - Jack Baldwin, VE3BS

Carib./C.A. - Jim Neiger, N6TJ

Europe - W4BVV Operators

Africa - Gordon Marshall, WERR
*Asia - Japan CQ Magazine
*Japan - Palm Garden Contest Club

Oceania - No. California DX Club
Single Operator, Single Band

World - K2HLB Memorial, No. Jersey DX Assoc.
*World - 21 MHz - Lee Wical, KH6BZF
World - 3.8 MHz - Fred Capossela, K6SSS
US.A. - 3.8 MHz - Amold Tamchin, W2HCW
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*Canada - Gene Krehbiel, VE7KB

CaribJC.A. - Pedro Piza, Jr., KP4RF

Oceania - 14 MHz - VK3JW Memorial, Pacific DX Net
*So. America - Rafael Ponce de Leon, CX3BR
Multi-Operator, Single Transmitter

World - Don Wallace, W6AM

*Canada - Calgary Amateur Radio Assoc.
Multi-Operator, Multi-Transmitter

World - Radio Club Venezolano

U.S.A. - Dale Hoppee, KEUA

Europe - Bob Cox, K3EST
Contest Expeditions

World - Single Opr. - Stuart Meyer, W2GHK

World - Multi-Opr. - Bill Schneider, K2TT
Special - Single Operator, All Band

World - Phone/C.W. - John Knight, WeYY

C.W.
Single Operator, All Band
World - W2AB Memorial (Albert Kahn, K4FW)
World - QRPp - Gene Walsh, N2AA
U.S.A. - Frankford Radio Club
*Canada - Canadian DX Association
CaribJC.A. - Jim Neiger, N6TJ
Europe - W3AU Operators
Africa - Gordon Marshall, W6RR
*Asia - Japan CQ Magazine
*Japan - Palm Garden Contest Club
Oceania - Maui Amateur Radio Club
Single Operator, Single Band
World - W2JT Memorial, No. Jersey DX Assoc.
World - 3.5 MHz - Fred Capossela, KESSS
U.S.A. - No. lllinois DX Association
*Canada - Canadian Amateur Radio Federation
Carib.JC.A. - DX Club of Puerto Rico
*Europe - 14 MHz - G2LB Memorial (From Friends)
Oceania - 21 MHz - Pacific R.A.T.S.
*So. America - Rafael Ponce de Leon, CX3BR
Multi-Operator, Single Transmitter
World - Anthony Susen, W3AOH
Multi-Operator, Multi-Transmitter
World - Hazard Reeves, K2GL
U.S.A. - Rush Drake, W7RM
Contest Expeditions
World - Single-Opr. - Yankee Clipper Contest Club
World - Multi-Opr. - Bill Schneider, K2TT
Clubs
World - Phone/C.W. - CQ Magazine
*Special - Phone/C.W. - Southeastern DX Club

*Trophy supplied by Donor.

Trophy winners may win the same trophy only once
within a three year period. (This does not apply to any
of the Club or CQ Special Awards.)

A station winning a World Trophy will not be con-
sidered for a sub-area award. That Trophy will be
awarded to the runner-up of that area.

The Canadian, Carib./C.A. and the African awards
are for residents only. A resident is defined as one liv-
ing in that country with an established Post Office
address.

X.CLUB COMPETITION:

1. The club must be a local group and not a na-

tional organization.

2. Participation is limited to members operating
within a local geographic area (except for DXpedi-
tions especially organized for operation in the con-
test and manned by members).

3. To be listed, a minimum of 3 logs must be
received from a club and an officer of the club must
submit a list of participating members and their
scores, both on phone and c.w.

Xl. LOG INSTRUCTIONS:

1. All times must be in GMT.

2. Indicate zone and country multiplier only the
FIRST TIME it is worked on each band.

3. Logs must be checked for duplicate contacts,
correct QSO points and multipliers. The original log
must be sent in. Recopied logs must be accom-
panied by a photocopy or the original log.

4. Use a separate sheet for each band.

5. Each entry must be accompanied by a Sum-
mary sheet showing all scoring information, category
of competition, contestant’s name and address in
BLOCK LETTERS and a signed declaration that all
contest rules and regulations for amateur radio in the
country of operation have been observed.

6. Sample log and summary sheets and zone maps
are available from CQ. A Jarge self-addressed
envelope with sufficient postage or IRC's must ac-
company your request.

If official forms are not available, make up your
own 80 contacts to the pageon 82" X 11" paper.

7. All entrants are required to submit cross-check
sheets for each band on which 200 or more QSQO's
were made. All other entrants are encouraged to sub-
mit cross-check sheets.

8. For each duplicate contact that is removed from
a log by the committee, a penalty of three additional
contacts will be exacted.

9. QRPp stations must indicate same on their

summary sheets and state the actual maximum
power output used, with a signed declaration.
Xll. DISQUALIFICATION: Violation of amateur radio
regulations in the country of the contestant, or the
rules of the contest, unsportsmanlike conduct; taking
credit for excessive duplicate contacts; unverifiable
QSOQO'’s or unverifiable multipliers will be deemed suf-
ficient cause for disqualification. (Incorrectly logged
calls will be counted as unverifiable contacts.)

Disqualification can also result in the disqualified
operator(s) being barred from competition in all CQ
contests for a period of up to three years.

Actions and decisions of the CQ Contest Commit-
tee are official and final.

Xill. DEADLINE: All entries must be postmarked NO
LATER than December 1, 1980 for the Phone section
and January 15, 1981 for the C.W. section. Indicate
phone or c.w. on envelope.

Phone logs go to: Bob Cox, K3EST, 5801 Huntland
Drive, Temple Hills, MD 20031.

C.W. logs go to: Larry Brockman, N6AR, 7164 Rock
Ridge Terrace, Canoga Park, CA 91307

way, Hicksville, NY 11801. However, we prefer that they
be sent directly to either Bob Cox, K3EST or Larry
Brockman, N6AR at the above addresses.
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a regular feature by
THEODORE J. COHEN, N4XX

THE INS AND OUTS OF THE WASHINGTON SCENE

RFI Complaints Involving Amateurs Increase Significantly

Ancurding to Jeffrey Young, Chief,
Investigations Branch (Field Oper-
ations Bureau), RFl complaints to the
Commission in the period January-
March, 1980, inclusive, were up 45%
over the number of complaints
reported in the same period last year.
This correlates well with year-to-year
comparisons for the periods October-
December, 1978 and 1979, which also
showed a similar increase (43%).
Moreover, the number of complaints
in the January-March period is over
15% higher than the number of com-
plaints in the October-December,
1979, period.

Young noted that over 53% of the
complaints filed with the Commis-
sion in the first three months of 1980
involved alleged interference to elec-
tronic home entertainment equip-
ment by amateurs. However, he em-
phasized that most of this so-called
“interference’ was related to r.f. over-
load conditions in the home enter-
tainment equipment, and not to prob-
lems such as harmonic radiation.
Still, amateurs are being blamed by
their neighbors for causing the al-
leged interference.

While the figures reported by the
Commission suggest that amateur-
related RFI problems are increasing
at an alarming rate, there is reason to
believe that the flood of complaints is
related to seasonal factors. First, the
use of electronic home entertainment
equipment increases during the win-
ter months; thus more of these de-
vices were in use during the October-

*8603 Conover Place, Alexandria, VA
22308

March period. Compounding the RFI
problem, too, was the fact that with
the recent peak in the 11-year
sunspot cycle, use of the 10 and 6
meter bands probably reached levels
last seen in 1969.

It is hoped that in the coming
months, amateur-related RFI com-
plaints will fall significantly, thereby
alleviating one of amateur radio’s big-
gest headaches. In the long run,
however, the solution to most RFI
problems rests with the manufac-
turers of electronic home entertain-
ment devices...manufacturers who
continue to market equipment which
incorporates design deficiencies that
render their products susceptible to
r.f. fields.

Jamming of Amateur
Operations Continues

At this writing, jamming of
WESCARS operations on the West
Coast; of EASCARS, the HHH Net,
and the Connecticut Phone Net on
the East Coast; and of VHF repeaters
country-wide, continue. Accordingly,
the Commission has mounted a ma-
jor effort to identify operators whose
jamming constitutes violations of
Federal law.

On the West Coast, for example,
the Commission has caught and
cited two v.h.f. operators who were in-
tentionally interfering with the opera-
tion of the Grizzly Peak repeater in
San Francisco, CA; the operations of
13 other amateurs are under in-
vestigation in this matter.

Meanwhile, on the East Coast, the
Belfast, MN, monitoring station, in
cooperation with the Commission’s
Boston office, has located one of the

area's principal jammers of h.f. opera-
tions. This individual and others who
have been identified are currently un-
der investigation by Federal
authorities.

Roberts Reports on Radio

Activities in China (PRC)

Carlos Roberts, Chief, Private
Radio Bureau (see May 1980 CQ)
recently returned from an 11-day trip
through the Peoples Republic of
China. While he reports seeing no
amateur activity, Roberts noted that
any activity which does develop will
probably be regulated by the China
Sports Federation. This observation
IS based, in part, on the high level of
interest in radio-controlled model
boats which is exhibited by many
Chinese.

Roberts also noted that radio
equipment is available for sale in
department stores, where numerous
components of Chinese manufacture
(e.g., transmitter tubes, solid state
devices and integrated circuits [ICs])
are on display. The fact that the
Chinese have the capability to pro-
duce ICs, in fact, suggests that their
nation is more technically oriented
than heretofore thought.

Shortwave radios are also popular
in the Peoples Republic of China, and
displays of such equipment are
always thronged with people. In-
terestingly, the radios available for
sale are made both in China (PRC)
and in Japan.

As a final note, Roberts said that
he would not be surprised to see a
PRC amateur station on the air within
a few years.
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Amateurs Receive Anti-
Semitic Literature

The Federal Communication Com-
mission has received numerous com-
plaints from amateurs who have re-
ceived anti-semitic literature fol-
lowing contacts they have made with
stations in Israel (4X4). The material
is being sent by a “Radio Monitoring
Station for the Texas Palestine Com-
mittee, P.O. Box 7046, Houston, TX
77008, or P.O. Box 145-168, Beirut,
Lebanon." Observations of contacts
between amateurs in the U.S. and
Israel are apparently being made on
the ship “Liberty II".

The anti-semitic literature, which Is
also an insult to Christians, apparent-
ly violates no Federal or international
laws. Operators receiving such
material, however, are encouraged to
turn it over to their local FBI office.
Copies should also be sent to the
Postmaster General, Washington,
D.C.

IEEE Society Refuses to
Support Shockley for
Medal of Honor

As reported in this column for July,
1980, the 1980 Medal of Honor was
presented to Dr. William Shockley by
the IEEE “for the invention of the
junction transistor, the analog and
junction field-effect transistors, and

the theory underlying their
operation.”
Following the presentation, the

IEEE Acoustics, Speech, and Signal
Processing Society disassociated
itself from the award to Shockley; the
Communications Society is now con-
sidering a similar action.

The Acoustics, Speech, and Signal
Processing Society took this action
because Shockley “. . .has used (his)
vast recognition to further a program
of improving the genetic stock of
mankind and because...this pro-
gram is contrary to the basic prin-
ciples of human rights.”

Del Norte Technology
Presses for Use of
420-450 MHz Band

The Commission currently is con-
sidering RM-3378, in which Del Norte
Technology, Inc., is petitioning the
Commission to delete the present 1
January 1981 cut-off date for non-
government use of the 420-450 MHz
band. Del Norte contends that there
is a pressing need for continued
radiolocation usage of this band and
that the state of the art in radioloca-
tion techniques has advanced suffi-
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ciently to permit compatible opera-
tions by primary users and by radiolo-
cation users on a secondary basis.

Specifically, Del Norte seeks to
operate a spread-spectrum (“chirp”)
radiolocation system in the 420 MHz
band. According tests run by that cor-
poration, the degree of isolation bet-
ween radiolocation and voice com-
munications systems is so high using
spread-spectrum techniques that
radiolocation and communications
systems can coexist without causing
interference to one another.

According to sources In
Washington, one of the Del Norte
spread-spectrum systems is now be-
ing tested by the ARRL. Presumably,
the results of these tests formed the
bases for the League's comments on
RM-3378.

Amateurs should recugnlze that as
the specturm becomes more crowd-
ed, sharing will become "‘the order of
the day."” However, sharing is a two-
way street, and the development of
spread-spectrum techniques and
systems for amateur use should
someday see bands now allocated to
other services opened on a shared
basis to amateurs.

Use of HF Radar Increases

In addition to the Russian
“Woodpecker” and other over-the-

horizon radar systems which operate
in the high-frequency bands, similar
radar systems may soon come on-
stream for the purpose of determin-
ing sea conditions in areas where gas
and oil exploration is being con-
ducted. According to Ocean Industry
magazine, a group of French institu-
tions is examining the use of HF
radar for determining wave height,
surface current parameters, and wind
direction. The method used, named
OREME, involves the transmission of
pulses of a given frequency towards
the sea zone of interest, and the
analysis of the Doppler shifts induc-
ed by the movement of the waves on
the backscattered signal.

At this time, the maximum range of
the OREME radar is from 60 to 90
miles. A number of companies are
said to be interested in offering this
HF radar service on a commercial

basis.

The staff of CQ magazine joins
your Washington editor in con-
gratulating Mr. John J. (Jack)
Kelleher, W4ZC, on his election fto
Fellow by the IEEE. Jack earned this
award for his "“‘contributions to inter-
national radio regulations."”

unit kit with capabillities beyond
your expec’rc:’nons for the pnce nd

the Flesher Corp g s —
TU-170 won't devour
yOur precious space.
Wired units are available
at $249.95. Call or write

today for our free 1980
catalog of affordable kits, wired units and accessories,

TU-170

S169.95 buys a terminal

FLESHER comP

P.O. Box 976 o Topeka, Kansas 66601 ¢ 913 # 234 ¢ 0198
Distributors in Canada and Australia
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a monthly feature by

A. EDWARD HOPPER, Wa2GT

— A VETels——————

NEWS OF CERTIFICATE AND AWARD COLLECTING

At last, here is the September
“Story of the Month™ as told by Bob.

Robert Fuss, WA0OWY
All Counties -211 1-12-79

“Born in Buffalo, New York, | was
first licensed as a Novice in 1954, As a
youngster | had plenty of radio parts to
experiment with. My father was a ham
in the early 1900s, the good old spark
gap days. | spent several years as a
child winding coils and building
crystal sets and one-tube receivers.
Finally at the age of 12 | got a local
ham, W2VFV, to give me my Novice
test. | received the call KN2MLH and
later upgraded to K2MLH.

“In 1969 my wife Barbara, sons
Dave and Steve, and | moved to Man-
assas, Virginia where | received the
call K4DIS. At that location | was rela-
tively inactive, as a ham, as my job In
Washington, D.C. kept me rather busy.

“In 1973 we again moved, this time
to Rochester, New York. Here | re-
ceived the call W2HIH. In the spring of
1975 | decided to get active again and
went to the local Heathkit store and
bought an HW-101. After getting it
working | decided to go mobile. At the
time, | was covering 5 counties around
Rochester with my job. Never having
heard of County Hunting, | ran across
WABMAR and the net on 20 meters
one day. After having listened for a
couple of days and working a few
mobiles, | decided to run a county. |
soon found out that some of the coun-
ties around me were somewhat rare.
After a week or so of running counties,
| decided to collect them as well, so in
August 1975 | really started collecting
counties.

“In 1977 we again moved. This time
to Marietta, Georgia, outside of Atlan-
ta. Here | became W40WY and worked
my last county on December 31, 1978. |
was returning home from one of my
deer hunting trips to Butts County
when | heard N9ER running N4UF in a
Georgia county on the Alabama bor-
der. At that time my last county was
Henry County, Alabama. From my mo-

P.O. Box 73, Rochelle Park, N.J. 07662

Robert Fuss, W4OWY and nice setup.

bile rig | broke Gary and asked him to
ask Billy about Henry as a last county.
Billy said no, as he was in a hurry to
get back to Jacksonville. | asked Gary
to explain that Henry was the /ast one
and Billy said he would be there in 3
hours. | went home and fired up the
home station. In 3 hours Billy arrived.
At about that time he broke in to say
he was there, the Spanish QRM
started. So, we went to 40 meters
where we easily made contact.
“Probably my most memorable ex-
perience as a County Hunter was run-
ning a county in Kentucky. At the con-
vention in Rochester, Minnesota in
1977, | made a schedule to get
Jackson County, Kentucky for
K1UNM on my way home. When we
arrived there | discovered | could run
the Tri-County point of Jackson,
Madison and Rockcastle. We worked
Ben, KIUNM and started working the
pile. What | had not noticed was
about 200 feet down the road sat
three gentlemen in the front yard of a
home. All at once my wife exclaimed
that one of the men had just gone into
the house and came back out with a
rifle and sat down with it across his
lap to watch us. | guess that they
thought we were revenuers with my
red Chevrolet Suburban and my Hust-
ler antenna with a double take on it.
My wife became very anxious to
leave, and | hadn't begun to put a
dent in the pileup. My neighbor,
W4HR, was net control and running
me at the time. | explained to Bob
what was going on down the road and
that the gentleman with the rifle was
looking at me rather funny. Bob said,

“They would look at you funny no
matter where you were; keep running
the county.” So we finished the run
and left with my wife trying to hide
under the front seat of the car.

“| am currently employed by |.B.M.
Corp. and they are the reason for my
moves around the country.

“My wife, Barbara, has no interest
in ham radio but she enjoys meeting
all the ham folks at the conventions
and puts up with all my radio ac-
tivities.

“We have two sons, one 13 and the
other 17. The older boy is a Novice,
WD4KQN, and is about to enter Geor-
gia Tech in September. My younger
boy is not interested in ham radio but
likes radio controlled cars, boats, and
planes, so we do a little of that as
well.

“Currently my ham activities in-
clude chasing DX, trying to upgrade
my license to Extra, and County Hunt-
ing for the second time around. |
would have to say | enjoy County
Hunting the most and also going to
the conventions and meeting all
those fine people.”

The W40OWY big antenna.
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Special Honor Roll
All Counties

#283 William J. Driml, WENAT 5-2-80.
#284 John A. Butler, WB2NFB 5-16-80.

Awards Issued

Jim Driml, WENAT, who had received
USA-CA-500 back in April 1964, re-
kindled his interest and applied for
USA-CA-1000 through All Counties en-
dorsed Mixed.

John Butler, WB2NFB waited until
he had them All and collected USA-
CA-500 through All Counties endorsed
All S.S.B.

Jim Emerson, WB6GMM acquired
USA-CA-500 through USA-CA-2000 en-
dorsed All 2 x SSB, All Mobiles, All 14
MHz.

Cal Weyant, WA2PFF keeps plug-
ging away and added USA-CA-1500
and 2000, endorsed Mixed, to his col-
lection.

Ray Reynolds, AF2A (ex WA2TPC)
obtained USA-CA-500, 1000 and 1500
endorsed All S.S.B., All Mobiles, All 14
MHz.

Jerry Burkhead, N6QA qualified for
USA-CA-1000 endorsed All 2 x C.W.

A USA-CA-500 Certificate endorsed
Mixed went to:

Mario Lumbau, ISOLYN, #1 to Sar-
dinia.

USA-CA-500 Certificates endorsed
All A-1 were claimed by:

Jay Geraden, WD9OIFG.

Tauno Marvala, OH2TM.

Jacob Casal, HB9BCY, #2 fto
Switzerland.

USA-CA-500 Certificates endorsed
All S.S.B. were won by:

Julio Guigou Rosello, EABOZ, #1
to EAB.

James Grandinetti, WA25RM.

Kazuo Ohkoshi, JH8B8DSC, #2 to
the 8th call area.

USA-CA Honor Roll

3000 1500 500
WENAT 309 WEBNAT a77 ISOLYN 1470
WBZNFB 310 WBEBGMM 478 WDBIFG 1471

2500 WAZPFF 479 WBEBGMM 1472
WEBNAT ar AF2A 480 AFZA 1473
WB2NFB 372 WBZ2NFB 481 EABDZ 1474

2000 1000 WB2ZNFB 1475
WENAT 424 WENAT 598 OHZTM 1476
WBBGMM 425 WBEBGMM 509 HBOBCY 1477
WAZPFF 426 AFZ2A 600 WAZSEM 1478
WB2NFB 427 WEB2ZNFB 601 JHBDSC 1479

NGO A 602
Awards

Ohio Valley Amateur Radio Associa-
tion Award (OVA): Th Ohio Valley ARA
is reinstating its OVA after a lapse of
some 20 years. It can be obtained (free
at this time) by working ten members
of the OVARA and sending a GCR
(General Certification Rule) list with
log data to: Awards Manager, Ed
Gleason, W8BDVY, 7096 Pickway Drive,
Cincinnati, Ohio 45238. It can be en-

OHIO VALLEY AWARD "f y
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Ohio Valley ARS Award.

dorsed for any modes or frequencies,
as confirmed. Active OVA Members
are: AABZ: K8 AQ, BA, CXM, FL, HBN,
HEY, LEE, PSG, SW, YSD; N8 DX, FU;
W8 AYB, BO, BVF, BZ, CEG, CSK,
DQC. DVY, GOC, GS, HO, HQK, Ii,
JAQ, KZT, MEL, MVN, NMB, PBU,
RSW, SLB; WAS8 AlJl, BCG, CDP, NYB,
PNS: WB8 AOE, BPI, EFB, MUA, NBA,
PTP, QIS, SSI: K4FU; W4FU; N9 NB,
NC: WO0OEH.

Grande Ronde Radio Amateurs Certif-
icate: The Grande Ronde Radio Ama-
teurs, a small club located in Union
County, eastern Oregon, offers an
award to any foreign or domestic ama-
teur who submits evidence of two-way
communications with three amateur
radio stations in the Grande Ronde
Valley. Any band or mode may be used,
and no QSLs need be sent. The fee is
$1.00 or 3 IRCs, and it will be sent
postpaid upon receipt and verifica-
tion of the application. Your letter ap-
plication should include the call
signs, dates, and times of contacts
(and fee) and should be sent to: June
Campbell, WB7FDB, Rt. 2, Box 2486,
La Grande, Oregon 97850.

Brazilian Coast Award (CCB-
Certificado Costa Brasileira): This is a
new release sponsored by GPCW—
amateur radio group of Brazil. Require-
ments: Available to all licensed ama-
teurs and s.w.l.s who can submit proof
of contacts with different call areas of
the Brazilian coast. Brazilian Stations
need 12 different call areas. Foreign
Stations need 8 different call areas.
1. All contacts since September 30,
1978 are okay. (5th anniversary of
GPCW)

Sranbe Vonbe Pabio Zmateurs

1

Grande Ronde Ra Certificate.
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OSL ORGANIZER ™

Display 240 QSL Cards
in this FREE Album

Organize, preserve and display your QSL’s
in clear vinyl pocket pages. Each page hoigs
E cards (back to back). With every 40 pages
(minimum), receive a handsome, richly
padded 3-Ring Album FREE!

Great as gifts and prizes, and indispensabie
for your contest cards. Try the OSL Organizer ™

for 30 days. If you're not delighted, return il
for full refund. Fill in the Handy Mail Form -foday’

MAILFORM U5
[ 1 FREE Album & (min)40 Pages 47ea 1880 220 $N.00
[ 2FREEADums  AB0Pages 45ea 3600 385 53085
O 3FREEADums & 120Pages 4482 5280 520 38800

Pages, pkgs of 40 anly
{CA residents add §% tax) Tl!ﬂ-[‘:

Enclosed: O Check O M.0. O Mastercharge O Visa

CIRCLE 87 ON READER SERVICE CARD

MDr:AIN

1/2-size (75M only 66°)

Multi-Band (5, 4, 3 bands)
80/75M thru 10M

Broadbanded - no traps used

Prices start at 368.75

GNDF'\LE Al P{D

THE MOR-GAIN HD DIPOLES are the
most advanced, highest performance multi-band HF
dipole antennas available. Patented design provides
length one-half of conventional dipoles. 50 ohm
feed on all bands, no tuner or balun required. Can
be installed as inverted VEE. Thousands in use
worldwide. 22 models available including Iwo
models engineered for optimum performance for
the novice bands. The Mor-Gain HD dipoles N/T
series are the only commerical antennas specifically
designed to meet the operational requirements ol
the nowice license. Our 1-year warranty is backed by
nearly 20 years of HD dipole production expenence.

For detailed 5-page brochure, write or phone directly
to MOR-GAIN, P.0. Box 329C, Leavenworth,
Ks. 66048, Tel. (913)682-3142

MDrcAIN|

Please send all reader inguires direclly
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Brazilian Coast Award.

2. Contacts may be made in any fre-
guencies, but only in c.w. mode; mini-
mum report (RST) 338.

3. Applicants must send a certified
list, checked and signed by a recog-
nized amateur radio association, ad-
dressed to GRUPO PRAIANO DE CW-
GPCW, P. O. Box 556, 11100 Santos,
S.P., BRAZIL.

4. For return postage (air mail) 10 IRCs
should be sent.

Call Areas of Brazilian Coast: PP1,
PP5, PP6, PP7, PR7, PR8, PS7, PS8,
PU8, PY1, PY2, PY3, PY5, PY6, PY7,
PY9, PYQ (F. Noronha Is.), PYQ (S. Peter
& S. Paul Rocks), PY@ (Trindade & Mar-
tin Vaz Is.).

Ski Canada Award: Available to all
amateurs. Requirements: Work two (2)

stations from each major skiing prov-
ince of British Coumbia, Alberta, On-
tario, and Quebec. A total of eight con-
tacts is required. All contacts must be
made after January 1, 1978. There are
no band or mode limitations. The ma-
jor ski areas from each province are:

VE2 - Quebec VE3 - Ontario

Montreal Collingwood

Quebec City Thunder Bay

Saint Jerome Ottawa

Ste. Adele London

Ste. Jovite Kitchener-Waterloo

Sutton Barrie
Huntsville

VE7 - British Columbia

Vancouver Orillia

Vernon Bracebridge

Kamloops Owen Sound

Penticton Flesherton

Kelowna Sault Ste. Marie

Kimberley Meaford

Princeton VEG - Alberta

Revelstoke Calgary

Nelson Edmonton

Prince George Banff

Pt. Alberni

Send log data and $2.00 to VE3HLL,
Eric S. Walden, R.R. 1, Gowanstown,
Ontario, Canada, NOG 1Y0.

NOTE: You probably remember that
Eric, VESHLL and Garry, VE3GCO put
out a fine 75-page booklet of over 65

NEW MFJ SOLID STATE

24 HOUR DIGITAL CLOCK

Eliminate converting to GMT. Pleasant BLUE easy-on-eyes
display. Bright .6 inch digits. ID timer. Alarm, snooze, lock
functions. Power out, alarm on indicators. Assembled.

The MFJ-101 is a new all solid state 24 hour
digital clock. Just set it to GMT and forget about
converting to GMT

Pleasant blue .6 inch digits (like TS-820S) are
easy-on-eyes and bright enough o see clear
across your room.

ID limer alerls you every 9 minutes after you
lap |D/doze button.

Set alarm to remind you of SKED or simply to
wake you up in morning. Has alarm on indicator.

FastUslow sel buttons make setting time and
alarm simple.

Lock function prevents missetting timefalarm
Digits flash if power is interrupted. Rugged black
plastic case. Brush aluminum front/top panel.

UL approved. 110 VAC. 50/60 HZ switch for
USA, Europe, Japan and other countries. Use

Pleasant Blue Display
is easy-on-eyes.
Bright .6 inch digiis.

Built-in ID timer.

$2995

2201240 VAC with optional AC adapter. 6x2x3 in.

Order from MFJ and try it — no obligation. If
not defighted, return it within 30 days for refund
(less shipping). One year imited warmmanty by MFJ.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $29.95
plus $3.00 shipping/handiing for MFJ-101

Don’t wait any longer to enjoy the convenience
of reading GMT time directly.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or-
derf/repair status. Also call 601-323-5869 outside
confinental USA and in Mississippi

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762

CIRCLE 37 ON READER SERVICE CARD
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different Canadian Awards, contain-
ing complete details, check lists, ap-
plication forms, QSL Bureaus, etc. The
NEW cost is $3.00 Canadian and USA
(Cash, check, or money order) and
$5.00 for DX. Send to Eric at above
listed QTH. Eric's hobbies are skiing
and amateur radio, thus the beautiful
Award.

Ski Canada Award.

Notes

Sad to note the loss of Jim Fisk,
W1HR (ex W1DTY), Editor of Ham
Radio. He received USA-CA-500-#1373
8-8-79 endorsed All S.S.B.

Also sad to hear about Robert Pot-
ter, KO9WSL, who received his USA-
CA-500 Award March 9, 1965 and got
up to USA-CA-2500 in January 1970.

Although the Mobiles are doing a
great job, kindly do NOT run wet Coun-
ty Lines. Please do not waste time
with all the letters from different state
highway special rules that would take
two lawyers to figure out. | would hate
to go back to some old K6BX rules and
refuse all county lines. | also remem-
ber reading about some County
Hunter grabbing a County via a phone-
patch. That is not a genuine QSO and
do not use repeaters on satellite con-
tacts for USA-CA. Although the origi-
nal and present rules do mention Res-
ervations, some of them run for many,
many miles and touch several states,
which makes it rather ridiculous to
claim a county that you are many
miles from. Please, let us NOT reduce
the value of the Award.

Due to all the heavy traffic on the
regular 14336 net, Steve, W5LXG and
Arnie, K9DCJ have started a bi-
monthly session for all holders of All
Counties Awards to enable them to
give out their numbers for those work-
ing for the Cliff Corne, Jr. Memorial
Award. They meet on the 1st and 3rd
Monday of each month at 2359 GMT
(Universal Time) somewhere between
14.340 and 14.345 MHz. This idea was
originally suggested by Bertha,
WA4BMC some years ago.

Good Hunting, keep it clean.

73, Ed, W2GT
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K8RI “talks” us through the process
of just how an antenna works.

A Verbal
Graphic
Description Of
Antenna
Operation

N

J/

BY ROGER HALSTEAD*, K8RI

Mﬂst of us have wondered at one
time or another how all that educated
aluminum above the house really sends
the signal in the direction we want it to.

One look at some of the textbooks
on antenna theory leaves most con-
vinced that all those numbers, formu-
las, and symbols are really incanta-
tions recited by the design engineers
over each neatly packaged system be-
fore it leaves the factory so it will do
what they say it will when you put it up.

There are also those of us who look
| up a set of dimensions in the antenna
handbook that should work, if adhered
to, and then find out what the price of
aluminum tubing is, so we buy the kit
anyway.

Neglecting all the math and con-
struction work just how does an anten-
na work?

The following is a very generalized
description of antenna operation. No!
You won't be able to build a super DX
getter from the explanation, but it
should help in understanding how di-
rective antennas work.

To begin with, what are directivity
and gain? Well, for one thing they are
inseparable. You cannot have gain with-
out directivity or directivity without

*6240 Jackson Rd., Breckenridge, M|
48615

gain, although some mighty inefficient
systems kind of make you wonder.

To get gain, the antenna has to take
some of the signal from the undesired
directions and add it to the signal in the
desired direction. Therefore, the more
gain the narrower the beam width.

So how do we get them? By algebra-
ically adding the signals of antennas
(plural) in a common near field.

How’'s that again?

It's simply putting a number of an-
tennas close enough to each other so
their signals will add in the desired
direction and cancel or at least be re-
duced in the undesired direction.

In the case where all elements are
driven, such as with a ""‘phased” verti-
cal array, the directivity and gain are
derived from both the spacing between
the antennas and the feed line lengths.
Changing either will change the phas-
ing and thus the gain and directivity.

What about parasitic arrays such as
the Yagi or quad designs? Same thing!
Except, the phasing is done by varying
the element spacing and length to get
the desired effect.

Start with the driven element and
also the assumption that the element
is resonant and has an s.w.r. of 1:1.

With the arrival of the first cycle of
r.f. energy at the feed point, the cur-
rent will flow toward the outer ends of

the element; at the same time the
magnetic field generated by the cur-
rent will radiate out toward the other |
elements at about the same speed as
the current traveling toward the ends
of the element.

Most of the magnetic field will be
coupled to the elements in front and
back of the driven element rather than
being radiated out into space. When
this field reaches these elements it will
in turn induce a current in them.

Upon arrival at the ends of the driven
element the current changes its phase
by 180 degrees. It also would be correct
to say the instantaneous polarity of the
current has reversed at that point.

The current then travels back to the
feed point and arrives in phase with the
next cycle from the feed line.

Meanwhile, the currents which were
induced in the other elements have cre-
ated their own magnetic fields which
radiate back to the driven element. The
field from the director will be more or
less out of phase when it reaches the
driven element and that from the reflec-
tor will be more or less in phase at that
point. This will cause the signal radi-
ated toward the rear of the antenna to
be reduced in strength and that toward
the front to be increased in strength.

As the field from the next cycle radi-
ates from the driven element it will ar-
rive more or less in phase with the cur-
rent at the first director and out of phase
at the reflector. This again will result as
an increase in signal strength toward
the front of the antenna and a reduction
toward the back of the antenna.

In the case of the directors, being
shorter than the resonant length will
cause an advance in phase. Also, pro-
gressively shortening them toward the
front of the antenna will tend to give
better performance across a wider fre-
quency range with only a small sacri-
fice in gain at the design frequency.

Using multiple driven elements and
making them slightly different lengths
will also allow the antenna to operate
over a wider frequency range.,

This is not a precise explanation, but
then neither is the performance of the
antennas perfect or there wouldn't be
any side lobes and the front to back
ratios would be much greater than
some of the larger figures we see for
some of the big antennas today.

All of the antennas | know of today
can be visualized as operating on this
principle.

A long wire can be viewed as a
number of individual antennas in series,
also the helix, or even the big dish type
used for microwave frequencies.

So, even if you can’t build a big
antenna directly from this explanation,
| hope it has at least helped In under-
standing how they work. iCal
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Thls is a rather crowded month of
contest activity, therefore space for
any comments is limited.

However, | call your attention to the

World-Wide Contest rules in this
issue. Basically, they are the same as
they have been these many years.
However, several clarifications have
been spelled out.

Physical location of multi-multi
transmitter operation, treatment of
computerized logs and an updated list
of Trophy and Plaque donors are a few
of the topics covered.

Therefore, it would be advised to
check the 1980 rules closely.

73 for now, Frank, W1WY

FOUR Land QSO Party
Two Periods (GMT)

1800 Sat. Aug. 30 to 0600 Sun. Aug. 31
1300 Sun. Aug. 31 to 0100 Mon. Sept. 1

This year the 10th annual QSO party
is sponsored by the Brightleaf A.R.C.
of Greenville, N.C.

The same station may be worked on
each band and mode, and again If
operating portable or mobile from
each county change. Stations in the
4th area may work each other for QSO
and multiplier credit.

Exchange: RS(T) and QTH. County
and state for the 4th district, state,
province or country for all others.

Scoring: 4th call area—One point
per QSO; muitiply total by number
of states, provinces and countries
worked (counted once only).

All others—Two points for each 4th
area station worked times the total 4th
area states and counties worked (also
counted once only).

Frequencies: C.W.—3575, 7055,
14070, 21070, 28090. Phone—3940,
7260, 14340, 21360, 28,600. Novice—
3710, 7110, 21110, 28110.

Awards: Certificates to the top
scorers in each state, VE province and
DX country, 2nd and 3rd place when

14 Sherwood Road, Stamford, CT
06905

Calendar of Events

Aug. 30-31 FOUR Land QSO Party
Sept. 7 Bulgarian C.W. Contest
Sept. 10-12 YLRL "Howdy Days”

t Sept. 13-14 European Phone Contest
Sept. 13-14 CAN-AM Phone Contest
Sept. 13-14 Pennsylvania QSO Party
Sept. 13-14 Wash. State QSO Party
Sept. 13-14 Cray Valley S.W.L.

Sept. 14  North American Sprint
Sept. 20-21 MD/DC QSO Party
Sept. 20-21 Scandinavian C.W.
Sept. 27-28 Scandinavian Phone
Sept. 27-28 CAN-AM C.W. Contest
Sept. 27-28 Delta QSO Party

Sept. 28-29 Classic Radio Exchange
Oct. 45 California QSO Party
Oct. 45 VK/ZUOceania Phone
Oct. 11-12 VK/ZL/Oceania C.W.
Oct. 1516 YLRL Anniv. C.W. Party
Oct. 18-19 CLARA AC-DC Contest
Oct. 1819 WADM Contest

Oct. 18-19 Boy Scouts Jamboree
Oct. 18-20 ARCI QRP QSO Party
Oct. 25-26 CQ WW DX Phone

Nov. 56  YLRL Anniv. Phone Party
Nov. 89 European RTTY Contest
Nov. 89 Inter. Police Contest
Nov. 9 Czech. Contest

Nov. 15 DARC 10 Meter Contest
Nov. 28-30 CQ WW DX C.W.

tCovered last month.

warranted. Also county awards to 4th
call area states. Special awards to
Novices.

Mail logs within 30 days to: Contest
Chairman, Bob Knapp, W4OMW, 105
Dupont Circle, Greenville, NC 27834.
Include a large s.a.s.e. for results.

Bulgarian C.W. Contest
0000-2400 GMT Sunday, September 7

Organized by the Bulgarian Federa-
tion of Radio Amateurs, this contest is
open to amateurs throughout the
world.

Bands: C.W. portion of each band,
3.5 through 28 MHz.

Classes: Single operator,
operator/club stations and s.w.l.

multi-

a monthly feature by

FRANK ANZALONE, W1wy

Exchange: RST plus ITU zone.

Scoring: QSOs with LZ stations 6
points. One point with stations in the
same continent. Three points for all
other areas. (S.w.l. score 3 points for
reporting both calls in an exchange, 1
point if only one call.)

Multiplier: Sum of ITU zones worked
on each band.

Final Score: Total QSO points
multiplied by sum of ITU zones worked
on each band.

Awards: Trophies and medals in
each class to the top three world
leaders, top three continental and top
three on each band. (S.w.l. top three in
world.)

Separate log is required for each
band. A summary sheet showing the
scoring and zones worked on each
band, and the usual signed declara-
tion.

Contest contacts may be used for
the many Bulgarian awards. BFRA
diploma, W-100-LZ, 5 Band LZ, W-28
ZIITU, and Black Sea Sofia Award.
Send application with your contest
entry.

Mailing deadline is 30 days after
end of contest to: BFRA Contest, P.O.
Box 830, Sofia, BULGARIA 1000.

YLRL “Howdy Days”

Starts: 1800 GMT Wed. September 10
Ends: 1800 GMT Fri. September 12

This activity is for YL's and scores
will be based on contacts between
YL's only. All bands and modes may
be used. However, crossband and Net
contacts do not count, and only one
contact with the same station is per-
mitted regardless of the band.

Score 2 points for each YLRL mem-
ber worked, and 1 point if it's with a
non-member. There is no multiplier,
just add the QSO points.

The top scoring YLRL member will
receive her choice of a YLRL pin, a
charm, or stationery. The highest scor-
ing non-member receives a one year
membership in the YLRL.

Logs must be received by October
13th and go to: lone O'Donnell,
WA2DMK, Newcomb, NY 12852,
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WARNING!

Take this test beforebuying hamgear
QUESTIONS:

* AM | DOING BUSINESS WITH A FACTORY AUTHORIZED DEALER OR DISTRIBUTOR?
* WHAT KIND OF BUSINESS DOES THE STORE ENGAGE IN?

« WHAT ABOUT SERVICE FACILITIES?

« WHAT ABOUT TECHNICAL SUPPORT?

* DO THE STORE AND ITS PERSONNEL SUPPORT AMATEUR RADIO? ARE THEY ACTIVE HAMS?

ANSWER:

G.I.S.M.O. IS A FACTORY AUTHORIZED DEALER OR DISTRIBUTOR FOR YAESU, DRAKE, ICOM, DENTRON,
KDK, WILSON, CUSHCRAFT, BIRD, TEMPO, SWAN AND KENWOOD. SO CALLED SUB-DEALERS HAVE NO
DIRECT RELATIONS WITH THE MANUFACTURERS WHOSE PRODUCTS THEY SELL. THIS CAN MAKE A BIG
DIFFERENCE IF YOU HAVE PROBLEMS AFTER THE SALE. WE ARE IN THE COMMUNICATIONS BUSINESS.
WE SELL AMATEUR, CB AND VHF BUSINESS BAND GEAR. WE DO NOT SELL TELEVISIONS, STEREOS OR SUB-
MACHINE GUNS. WE ARE NOT IN THIS BUSINESS AS A SIDELINE. WE HAVE A FULL TIME SERVICE SHOP AND

OVER $30,000 IN TEST EQUIPMENT AND SPARE PARTS. WE WERE ALL ACTIVE HAMS BEFORE ENTERING
THIS BUSINESS AND STILL ARE. WE ACTIVELY SUPPORT ALL CLUBS AND CLUB ACTIVITIES IN THE AREA.

G.1.S.M.O.

2305 CHERRY ROAD
ROCK HILL, S.C. 29730

803*366+7157

SERVICE DEPARTMENT CALL 803-366-7158
EXIT 66-B OFF 1-77

1-800-845-6183

CIRCLE 23 ON READER SERVICE CARD
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THE
GISMO
GANG

Canadian-American
Contest

Phone: Sept. 13/14 C.W.: Sept. 27/28
Starts: 1800Z Sat. Ends: 1800Z Sun.

This is the fourth running of this
contest sponsored by the Ontario Con-
test Club and the Canadian DX Assoc.

Contacts may be made on all bands,
1.8 through 28 MHz. It is recommend-
ed that operation be confined to the
General portion of each U.S. band.
QSO exchange will be between the
two countries as well as within each
country.

Multi-operator stations can operate
the full 24 hour period. Single operator
is limited to 20 hours, with a maximum
of two rest periods totaling 4 hours.

Catagories: Single operator, multi-
operator single transmitter and club
competition.

Exchange: RS(T), QSO no.,, and
multiplier area. Postal abbreviations
for the 50 U.S. states. “CN” for U.S.
possessions in the Caribbean. “PC"
for Pacific possessions. And prov-
inces for Canada. (59001 CT, 599001
PQ, etc.)

Points: W/K to W/K and VE to VE
QSOs, 2 points. W/K to VE QSOs, 3
points.

Multiplier 50 U.S. states, 2 U.S.
possessions (Carib. and Pacific

areas), 10 Canadian provinces, 2 Can.
territories (NWT and Yukon), 1 Can.
Island (Sable, St. Paul). Total of 65 per
band, max. of 390 from all bands.

Final Score: Total QSO points from
all bands multiplied by the sum of mul-
tipliers from each band.

The same station may be worked on
each band for QSO and multiplier
credit. Stations operating outside their
own area must identify their location.

Multi-operator stations must stay
on the same band at least 10 minutes
before switching to another band.

Phone and c.w. are separate con-
tests. However, combined phone and
c.w. scores will be used for overall
competition.

Awards: Certificates to single
operator station winners in each
multiplier area, and the top five com-
bined phone and c.w. scores for multi-
operator stations.

There are 8 Trophies and Plagues.

Phone: Canadian and American
Champion.

C.W.: Canadian and American
Champion.

Phone & C.W.: Candian and Ameri-
can Champion.

Multi-Operator
bined).

Highest aggregate Club score.

And a one year subscription to
“Long Skip,” the CANADX monthly

Champion (Com-

bulletin, to the top 5 U.S. scorers.

A disqualification clause will be
strictly observed. Violation of amateur
regulations, rules of the contest,
unsporismaniike conduct, taking
credit for excessive duplicate con-
tacts or multipliers will be deemed
cause for disqualification, so check
your log carefully before submitting it.

Do not use separate log sheets for
each band. Indicate the multiplier only
the first time it is worked on each
band. A summary sheet must accom-
pany each entry, showing the scoring
and other pertinent information. En-
tries with over 200 contacts must also
include a check sheet for each band.

Sample log forms, summary and
check sheets are available from the
contest chairman. A large s.a.s.e. will
bring you sample. (Do not glue U.S.
stamps to the envelope.)

Mailing deadline for all entries is 30
days after end of contest to: CAN-AM
Contest, VE3BMYV, P.O. Box 292, Don
Mills, Ont., Canada M3C 2S2.

Pennsylvania QSO Party

1700Z-0400Z Sat./Sun. Sept. 13/14
1300Z2-2200Z Sun. Sept. 14

This is the 23rd annual party spon-
sored by the Nittany A.R.C. The same
station may be worked on each band

Say You Saw It In CQ
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The UDT 170

The SMART TU for RTTY & MORSE

ThedDT 170 dniversal Data Iransceiver will instantly convert any
ASCIl or Baudot teletype or video terminal into a multiple baud rate
data transceiver for ASCII, Baudot or Morse operation. It features ...

170/850 HZ Shift

« Dual 6 pole active filters for weak
signal operation

« ASCIl/Baudot Regeneration with
multiple baud rates

« CW Auto Ident (optional)
» 1-150 WPM Morse with Auto-track

Special Introductory $479
Price, Assemb!ed

HReg. 5549

Price subject to change without notice

. f :}"T'tpl.__,l[{—'B -E. ﬁ""Dia‘.S .'l._kp."ﬁ Copy

rate & Buffer Status

« Selectable line length from 40 to 80

characters

* Metal Enclosure 12"'x7 1/4"x3 1/2"

For more information write or phone

MXITEX CORP

9861 Chartwell Drive
Dallas, Texas 75243
(214) 349-2490
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and mode for QSO points. Penn. sta-
tions may also work other in-state sta-
tions for QSO and multiplier credit.
Mobiles may be worked in each county
change.

Exchange: RS(T), 3 digit sequential
QSO number and QTH County for
Penn., ARRL section for others.

Scoring: One point for s.s.b. con-
tacts, 1.5 points for c.w., and 2 points
for 80 meter c.w. contacts.

Penn. stations multiply total by
ARRL sections and Penn. counties
worked. Others use Penn. counties
worked for their multiplier (max. of 67).

Penn. mobiles calculate total score
for each county then add county totals
for final score.

Frequencies: C.W.—50 kHz up from
bottom of each c.w. band. S.S5.B.—
3980, 7280, 14280, 21380, 28580.

Awards: Certificates for section
winners and to the top 10 Penn. en-
tries (min. of 10 QSOs). Plagues to the
top Penn. and top out-of-state winners.
An engraved gavel donated by W1PL
goes to the Penn. club scoring the
highest aggregate score.

Include a summary sheet with your
entry showing the scoring, a check list
of counties or sections worked and
any interesting comments. A dupe
sheet is required if you make 100 or
more contacts. Also include a large

s.a.s.e. for a copy of the results.

Mailing deadline is October 15th to:
Douglas R. Maddox, W3HDH, 1187 S.
Garner Street, State College, PA
16801.

Washington State
QSO Party
Three Periods GMT

0100 to 0700 Saturday, September 13
1300 to 0700 Sat./Sun. Sept. 13/14
1300 to 0100 Sun./Mon. Sept. 14/15

This is the 15th annual party spon-
sored by the Boeing Employees A.R.S.
(BEARS). The same station may be
worked on each band and mode for
QSO and multiplier credit. Wash. sta-
tions may work other Wash. stations
for QSO points.

Exchange: QSO no., RS(T) and QTH.
County for Wash. state, province or
country for others.

Scoring: Phone contacts are worth 2
points, c.w. 3 points. Wash. stations
mulitiply total QSO points by number
of states, VE provinces and DX coun-
tries worked. Others use Wash. coun-
ties for their multiplier (max. of 39).

There is an additional multiplier of
1 for each group of 8 contacts with
the same Wash. county for non-Wash.
stations.

Frequencies: C.W.—1805, 3560,
7060, 14060, 21060, 28160. Phone—
1815, 3925, 7260, 14280, 21380, 28580.
Novice—3725, 7125, 21150, 28160.

Awards: Certificates to the top
scorers, both single and multi-
operator, in each state, VE province,
DX country and Wash. county. Addi-
tional awards where warranted.

The Worked Five Bears Award is
available to anyone working 5 club
members before, during or after the
party. The Worked Three Cubs Award
is available for working 3 Novice
members.

Include a check sheet with your en-
try if you have 100 or more contacts.
Results will be mailed to all entries, no
s.a.s.e. required.

Mailing deadline is October 15th to:
Boeing Employees A.R.S., Contest
Committee, Att: Willis D. Propst,
K7RS, 18415 38th Ave. S., Seattle, WA
98188.

Cray Valley S.W.L. Contest

Starts: 1800Z Sat. September 13
Ends: 1800Z Sun. September 14

We often receive complaints from
s.w.l.'s that we do not list activities in
which they can participate. That's be-
cause very few contests have an s.w.l.
category.

Well here's one organized just for
you. You can use up to 18 hours during
this period; multi-operator groups may
log during the entire contest.

There are two sections, phone and
c.w., all bands 1.8 through 28 MHz

Scores should be compiled as fol-
lows: One point for each station heard
on each band multiplied by the
number of different countries heard on
each band. Add the scores from each
band for your final score.

If points are claimed for both work-
ing stations, the call signs of each
must appear in the heard column, The
practice of logging a series of con-
tacts made by one station is not per-
mitted. The same station may be
logged later but not more than 20
times on the same band.

Countries will be determined by the
official R.S.G.B. list (same as ARRL)
with call areas of the USA, Canada
and Australia counting as separate
multipliers.

Certificates of merit will be awarded
by the Cray Valley Committee. Neat-
ness of logging is a must, up to 100
bonus points will be awarded for a
neat log.

Although not required, it is desire-
able to use the official log forms. A
large s.a.s.e. to the Contest Manager,
G4DFI, will get you a supply.

Entries should be sent to: Mr. Owen
Cross, G4DFI, 28 Garden Avenue, Bex-
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leyhearth, Kent, DA7 4LF, England.
They must be received not later than
November 3rd.

North American
Sprint Contest
0100 to 0500 GMT Sun., September 14

There are two “Sprints” held each
year, one in February and the other in
September. As the name implies, it's a
real shorty—four hours only.

North American stations will be
working stations on other continents
as well as other North Americans.
Single operator, c.w. only.

Exchange: Call, QSO no., name and
QTH. (State, province or country.)

Scoring: Multiply total QSOs by sum
of states, VE provinces and N.
American countries worked. USA and
VE not countries, KH6 not a state.
There are 8 VE provinces, Maritime
plus VE2-VES.

Frequencies: Three bands only,
3530-3550, 7030-7050, 14030-14050.
Same station may be worked once on
each band.

Awards: A Trophy to the top scorer.
Certificates to the winners in each
U.S.A. call district, Canada and each
country, and also to the top ten
scores, the winning team and each op-
erating member.

Club competition is limited to a
total of 10 members as a single unit. A
club may enter more than one unit. To
qualify each member in the unit must
be registered with the contest coor-
dinator, N6SF, at least 24 hours before
the contest.

Special QSO Rule: Any station call-
ing CQ or soliciting contacts is permit-
ted only one QSO as a result of that
call. He must thereafter move at least
1 kHz before working another station,
or at least 5 kHz before again solicit-
ing other calls.

Use a separate log for each band, in-
dicate the multiplier the first time it is
worked and include a summary and
check sheet with your entry.

Entries must be received no later
than 30 days after the contest and go
to: Rusty Epps, N6SF, 1030 Bush
Street, Apt. #6, San Francisco, CA
94109.

Maryland/D.C. QSO Party

Starts: 1900 GMT Sat., September 20
Ends: 1900 GMT Sun., September 21

This is the 15th annual party spon-
sored by the Maydale A.R.S. The same
station may be worked on each band
and mode for QSO points as well as
band multipliers.

Exchange: QSO no., RS(T) and QTH.
County for MD/D.C. (Baltimore and
Wash. are independent cities) and

£ |
lllllll

Ill'”jl.lﬂl'.:l'l" 10, 15, 20 Meter “Tri-Band”
- Model TBSEM/4KWP

" ONLY TELREX GIVES YOU
. THESE FEATURES..

- Wind survival is 100 mph :
- 4 KWP power rating rain or siiines
 Patented boxed coaxial “Balda®™s
« Heavy-duty steel gusset mounting
plate and straps.
« 2" 0.D. reinforced aluminum DOS
- Large diameter, reinforced,
swaged dural elements for mi
weight and exceptional strengk
« Stainless steel electrical hard ;
- Phone and CW capability all ba¥

B!tlnunly test that means anything ..

~ on the air comparison ... this array con-
% i to outperform all competition ..
and has for three decades. Here's why
. Telrex uses a unique trap design
Ming 20 HiQ 7500 V ceramic con-
densers per antenna, Telrex uses 3 opti-

mum- ced, optimum-tuned reflectors
to provide maximum gain and true F/B
. Tri-Band performance.

‘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 Dipolep
formance m an antenna which can DESSt
within the hour, needing a minimal st
structure. (existing tower, house tre
The *“Inverted-Vee' produces a Ig
“Balanced”" Omni-Directional patter}
increases the signal to noise, and §
interferance ratios. Complete simp
instructions are provided. '

NO TUNERS NEEDED!

MIVD/2 frequencies $75.95 Post Paid

i)

l

If top 2 Meter performance is you
ment, the 2MVSE814 kit consisting
phased 2 Meter “‘Balun" fed precisi
8 element Arrays outperform e
stacked antennas of other maks

| mm-wpe coaxial connectors,
“rod elements (driven thru
mgﬂm}. tinned connecting lugs,
and s/s electrical hardware provide
ﬁ,ﬂl 'ﬁth peace of mind for many
L RN
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Gohoon Amateur Supply

For New Or Used Equipment

Write To: 307 McLeans
Hopkinsville, KY 42240

Or Call:800-626-9204
In KY:502-886-4534

ARRL section or country for others.
Scoring: Two points for each QSO.
MD/D.C. use ARRL sections and

countries worked on each band for
their multiplier, Others use Maryland
counties and independent cities
worked on each band (max. of 26 per
band).

Frequencies: Use all bands in-
cluding Oscar. On c.w. 75 kHz up from
low end of each band on even hours.
On s.8.b. 25 kHz in from low end of
each phone section on odd hours. Try
10 and 15 on the half hour.

Awards: Certificates to the top
scorers in each ARRL section, Mary-
land county, independent cities and
each country, both on phone and c.w.
A minimum of 1000 points required for
MD/D.C., and 250 points for all others.

Plaques for top combined phonel
c.w. score in MD/D.C., and outside the
MD/D.C. area, and to the top Mobile
providing he has a minimum of 10 con-
tacts from each county and indepen-
dent city.

Use a separate log for each band
and mode, include a summary sheet
showing the scoring, name and ad-
dress in block letters and a signed
declaration that all rules and regula-
tions have been observed.

Mailing deadline is October 15th
to: Maydale A.R.S., c/lo E. Andersen,

W3XE, 14601 Claude Lane, Silver
Spring, MD 20904.

Scandinavian Activity
Contest
C.W.—Sept. 20-21 S.S.B.—Sept. 27-28

Starts: 1500 GMT Saturday
Ends: 1800 GMT Sunday

It's the world working the Scan-
dinavians in this, the 22nd running of
the S.A.C. Phone and c.w. are sep-
arate contests. The same station may
be worked once on each band, 3.5
through 28 MHz, for QSO and multi-
plier credit.

It is suggested that the following
sections of the bands be used. C.W.:
3505-3575, 7005-7040, 14010-14075,
21010-21125, 28010-28125. S.S.B.:
3600-3650, 3700-3790, 7050-7100,
14150-14300, 21200-21350, 28400-
28700.

The prefixes used in Scandinavia
are: LA/LB/ILG/LJ Norway, JW Sval-
bard & Bear Is., JX Jan Mayen, OF/OG/
OH.Ol Finland, OHO Aaland lIs., OJO
Market Reef, OX Greenland, OY Faroe
Is., OZ Denmark, SJ/SK/SL/ISM
Sweden, TF Iceland.

Classes: Single operator, and multi-
operator both single and muilti-trans-

mitter. Multi-transmitter stations must
use a separate series of serial num-
bers for each band. Club stations are
considered as multi-operator.

Exchange: RS(T) plus a QSO number
starting with 001.

Points: European QSOs count 1
point on any band. DX contacts are 1
point on 14, 21 and 28 MHz, 3 points if
on 7 or 3.5 MHz.

Multiplierr Each call area in the
above list of Scandinavian countries
worked on each band (LA1, LB1, LJ1
are in the same call area, as are SM3,
SK3, SL3). Portable stations in Den-
mark or Norway count as the 10th
area. OHO is the 10th area for Finland,
OJ0 is also separate, and SJ9 is the
9th area for Sweden.

Final Score: The sum of QSO points
from all bands times the sum of the
multiplier from each band.

Awards: Certificates to the highest
scoring station in each class, both
s.s.b. and c.w., in each country and
each U.S. call area. Additional
awards depending on the returns. Pla-
ques will be awarded to the top scor-
ing stations in each continent, both
on s.s.b. and c.w.

Use a separate log sheet for each
band. Include a summary sheet show-
ing the scoring, your name and ad-
dress in block letters and a signed
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declaration that all rules and regula-
tions have been observed.

The usual disqualification criteria
will be observed and strictly enforced.

Mailing deadiine for all entries is
October 15th. This year logs go to:
SSA Contest Manager, Peter Arninge,
SMOGMZ, Granovagen 20, 7, S-151 64
Sodertalje, SWEDEN.

Deilta QSO Party

Starts: 1800 GMT Sat. September 27
Ends: 2400 GMT Sun. September 28

This is the 11th annual QSO Party
sponsored by the Delta Division of the
ARRL. Delta stations (Ark., La., Miss.,
Tenn.) may work stations both in and
outside their boundaries, others only
Delta stations. The same station may
be worked on each band and mode,
and portable and mobiles in each
county change.

Exchange: QSO no., RS(T) and QTH.
County and state for Delta stations,
ARRL section for all others.

Scoring: For Delta—Total number
of QSOs multiplied by ARRL sections
worked (max. of 75).

Outside Delta—Total QSOs multi-
plied by the Delta counties worked
(max. of 316). DX stations may be
worked but for QSO points only. They
have no multiplier value.

Frequencies: C.W.—3550, 7050,

BW

Say You Saw It In CQ

Model 334A

Freq. Range: DC-300 MHz
VSWR: Less than 1.3:1

Model 333
Medium Power Model
Freg. Range: DC-300 MHz

VSWR: Lessthan1.3:1 [
Power Range: Up to 250 watts ==

14050, 21050, 28050. S.5.B.—3990,
7290, 14290, 21390, 28590. Novice—
3725, 7125, 21125, 28125.

Certificate Awards:

A. Achievement: To all stations
contacting 5 or more stations in each
of the 4 Delta states.

B . Delta: To the 3 highest scoring
stations in each of the 4 Delta states,
4th and 5th place awards if warranted.

C .Others: To the highest scoring
station in each ARRL section, and in
each country, 2nd and 3rd place
awards if warranted.

D .Plaques: To the top scorers in
and outside the Delta division. Top
portable and mobile Delta stations.
Highest scoring Delta Club station.

Mailing deadline for logs is October
21st to: Malcolm P. Keown, W5XX, 213
Moonmist, Vicksburg, MS 39180.

Classic Radio Exchange

Starts: 2000Z Sunday, September 28
Ends: 0300Z Monday, September 29

This is the fall edition of this
unusual activity sponsored by the
Southeast A.R.C. of Cleveland, Ohio.

Object is to restore, operate and en-
joy older equipment with like-minded
hams.

A classic radio is defined as any
gear built since 1945 but which is
at least 10 years old, an advantage

CIRCLE 4 ON READER SERVICE CARD

um poweruse B& W

in the contest but not required In the
exchange.

The same station may be worked on
each band and mode and with dif-
ferent equipment combinations. Non-
contestants may be worked for credit.

Exchange: Name, RS(T), state, pro-
vince or DX country, and receiver and
transmitter type (i.e., home brew, 807
final, etc.). Also any other interesting
information.

Scoring: Multiply total QSOs by
number of different receivers, trans-
mitters, states, provinces and DX
countries worked on each band. Multi-
ply that total by your Classic
multiplier—total years old of all re-
ceivers and transmitters used. (Three
QSOs minimum per unit.) If equipment
is a transceiver, multiply age by two.

Frequencies: C.W.—60 kHz from
low edge of each band. Phone—3910,
7280, 14280, 21380, 28580. Novice/
Tech—3720, 7120, 21120, 28120.
Listen to 10 on the quarter hour, 20 on
the half hour and 15 on the three
quarter hour.

Awards: Certificates will be award-
ed for the highest scores, longest DX
and "unusual achievements.”

Send logs with comments, pictures,
anecdotes, etc. to: Stu Stephens,
K8SJ, 1407 Hollyrood Rd., Sandusky,
OH 44870. A s.a.s.e. will get you a copy
of the newsletter with the results.

FALL TUNE UP TIME

Check-Tune your rig for maxim
Dummyld-Wattmeter '

Model 374

freq. Range: DC-300 MHz

VSWR: Less than 1.3:1
Power Range: Up to 1500

watlts

Barker & Williamson, Inc.
10 Canal Street,
Bristol, Pa. 19007
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a monthly feature by

BILL WELSH, W6DDB

——Neileg———

"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Potpourri

One dictionary definition of pot-
pourri is '‘a miscellaneous
collection.” That describes this
month's column very well. The longer
articles use up all the available
space, leaving no room for short
items. Here are several good things
that should be of interest to you.

QSL Service

One of the most pleasurable things
related to amateur radio is the receipt
of QSL (confirmation) cards from am-
ateur operators we have contacted on
the air. One of the worst parts of
amateur radio is addressing and mail-
ing QSL cards. As the January
through March 1979 Novice article on
QSL states, there are QSL service
organizations that handle incoming
and/or outgoing domestic (U.S.A.)
and/or foreign (DX) QSL cards. Since
the majority of Novice band contacts
in America are between two Amer-
ican amateurs, this item introduces
you to an organization that handles
cards being exchanged between Am-
erican amateurs. The U.S. QSL Service
(USQS) also handles cards being ex-
changed between Canadian and
American amateurs, as well as cards
being exchanged between Canadian
amateurs.

USQS is run by Laryl Myers,
N7BMY, and Pat Berry, KB7JW. Laryl
has extensive experience in filing
system management and she is the
general manager. Laryl and Pat are
both ardent code operators and you
may work them on the Novice bands.
Paid clerks sort the cards and pre-
pare mailings. Emphasis is placed on
hiring disabled people for this work,
since mobility requirements are low.

This is how to use their service.
Make sure all of your cards are filled
out completely, so that they will be
useful to those who receive them. Do
not bother to write the name and ad-
dress on each card; just print the
callsign clearly in the address space.

2814 Empire Ave., Burbank, CA 91520

Fourteen-year-old John DeRicco,
KA2EQQ, of Moriches, Long Island,
New York, built his Heath HW-101
Transceiver, which he uses with a
ground-plane antenna installed 35
feet above ground. John is active on
the Novice 10, 15 and 40 meter bands.
| recently had the pleasure of working
him on the air. He upgraded from
Novice to Technician in December
1979 and his good code proficiency
makes me believe that he may have
upgraded fo General by the time you
read this item.

Pre-sort your cards going to Cana-
dian and American (only) amateurs.
Pre-sort in accordance with the
callsign areas (one through zero),
followed by any Hawaiian (AH6, KHBG,
WHB6, etc.) and Alaskan (AL7, KL7,
WL7, etc.) cards plus Canadian (VE1
through VE®) cards. Address a
suitable envelope to USQS, P.O. Box
814, Mulino, Oregon 97042. When us-
ing USQS for the first time, enclose
two or three legal size (4'/," x 9'.")
self-addressed and stamped envel-
opes (SASE's). These SASE’'s will be
used to return received cards to you
from other amateurs you have cop-
tacted, who also use USQS. When
you receive an SASE, send a replace-
ment SASE to USQS. Print your call-
sign clearly in the upper left corner on
the front (address) side of the SASE,
above the USQS return address.
Also, print your callsign on the rear
flap of the SASE. As the SASE is ad-
dressed to yourself, include your
name (first and last) and complete
mailing address, including the postal

zip number. Since QSL card stock
varies in weight and cards vary in
size, you should determine how many
of your cards total one ounce in
weight. Experience has shown me
that 5 to 7 cards usually weigh one
ounce. Record how many of your
cards total one ounce so that you will
know how many stamps to use on fu-
ture shipments. Put your pre-sorted
cards and any SASE's in the envelope
addressed to USQS after making sure
that you have added your return ad-
dress to the envelope. Enclose 25
cents to cover handling charges for
one to 20 cards. Enclose an additional
quarter for each group (or portion of a
group) of 20 additional cards. Pay-
ment should be by check or money
order. An amateur can send cards to
USQS as often, or as seldom, as he or
she wishes. Seal the envelope secure-
ly and be positive that the correct
amount of first-class postage is at-
tached before mailing it. At the pre-
sent time, we pay 15 cents fo the first
ounce and 13 cents for each addition-
al ounce of first-class mail. USQS
(like most other businesses) will not
accept postage-due mail. -

Sending a card to each station con-
tacted for the first time is the final
courtesy extended to other amateurs
we work on the air. The use of QSL
services eliminates the need to pur-
chase callbooks and to look up the
name and address of each amateur
when addressing cards. It is faster,
easier, and less expensive to send
cards via a QSL service than to send
them directly.

USQS was registered 12 February
1980 as a subsidiary of Pat's com-
pany, B2 Systems. Laryl was surpris-
ed to learn that no simple system ex-
isted for exchanging cards between
Canadian and American amateurs.
She discussed this need with Pat and
helped him work out the details to
establish an efficient but low-cost
bureau. USQS was established to re-
duce the work and expense asso-
ciated with exchanging cards be-
tween American and Canadian ama-
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teurs. This service should improve the
QSL exchange ratio and increase
operating time. | am giving it a try and
| hope you will do the same.

If you want more information about
USQS, you can request it from USQS,
P.O. Box 814, Mulino, Oregon 97042.
As always, enclose the usual SASE
when requesting anything.

If you decide to participate in the
USQS system, you should advise your
on-the-air contacts that they can QSL
you via USQS and you can refer them
to this article for an explanation.

You are advised to read the QSL ar-
ticles (January through March 1979
CQ) previously printed in these
Novice columns. There is a lot more
to good QSL practices than is im-
mediately apparent to a beginner. Ex-
changing QSL cards is important to
most amateurs and it is worth some
time and effort to learn about QSL
cards and their proper usage.

Postage-Due Mail

The QSL cards coverage in the
January through March 1979 Novice
columns included a statement that
the U.S. Post Office does not deliver
postage-due mail. Reg Tibbetts,
WG6ITH, informed me that this is incor-
rect and postal regulations support
his statement. The 30 July 1979 dom-

Jim McCormack, KA4IAY, of North
Miami, Florida, obtained the Novice
license in April 1979 and immediately

started operating. By July, | had
issued a Ten American Districts
(TAD) award to him and he earned a
Rag Chewer’s Certificate (RCC). His
station includes a Yaesu FT-101-ZD
with c.w. and s.s.b. filters, a ham
keyer with Bencher chrome paddle, a
transmatch, a ground plane for 10
meters, a drooping dipole, and a tri-
band Hy-Gain THEDXX beam for 10,
15, and 20 meters. Jim upgraded lo
General in December 1979 and is stu-
dying to obtain an Advanced license.
He lives in a very small apartment and
iIs pleased that his operating ac-
tivities cause no interference to his
fine neighbors. The station installa-
tion tips covered in a previous series
of Novice articles provide the infor-
mation needed to put a good initial
station on the air.

estic mail manual covers the han-
dling of prepayment and postage-due
mail in section 146. Item 146.121
states that matter without any pos-
tage attached is returned to the
sender or disposed of if no return ad-
dress exists or if the return address is
the same as the delivery address.
This means that the Post Office will
not deliver mail that has no postage
attached. However, item 146.131
states that matter with insufficient
postage attached will be delivered to
the addressee upon payment of the
charges marked on the mail. This lat-
ter rule is of particular importance to
amateurs, since we receive most of
the DX QSL cards via the ARRL In-
coming DX QSL Bureau. This means
that envelopes may be mailed to us
even though insufficent postage is at-
tached, with the postage rate increas-
ed again. Despite this, it is advisable
for every amateur to submit at least
one self-addressed envelope with
first-class postage attached. While
you are at it, forward supplementary
stamps to be attached to any envel-
opes you already have on file at your
bureau. The addresses of ARRL In-
coming DX QSL Bureau groups are
frequently printed in QST. If you want
a copy of this information, simply re-
quest it from myself (or ARRL, 225
Main Street, Newington, Connecticut
06111) and enclose the usual seif-
addressed and stamped envelope.

Reducing Electricity Bills

If you want to reduce electric
power bills where you live and/or
work, you should consider installing
power factor control devices in ap-
pliances that include alternating cur-
rent (ac) induction motors. These
devices have been developed and
patented by the National Aeronautics
and Space Administration (NASA).
Electrical power consumption is
reduced as much as almost 40 per-
cent in these motors, which reduces
the electricity bill. In_addition to
reducing electric power consump-
tion, these power factor controllers
cause a.c. Induction motors to
operate cooler and quieter. Variable
speed devices, such as mixers, nor-
mally use d.c. motors. Most other
motor-driven units use a.c. induction
motors that can be made to operate
more efficiently by installing power
factor control devices. Typical units
that normally include a.c. induction
motors are can openers, clothes
washers, dish washers, duplicators,
fans, garbage disposals, pencil
sharpeners, power tools, pumps,
refrigerators, sewing machines, trash
compactors, and typewriters. If you
are interested in these devices, you
should contact one or more of the

FREE!
RADIO AMATEURS

WORLD ATLAS

with purchase of famous
CALLBOOK

MAP LIBRARY!
L
e —%‘_FF%Z

Here's an offer you can't refuse! You
receive three, information-packed, Ama-
teur Callbook maps, folded, plus the
World Atlas for only $4.50 plus $1.50
shipping and handling. If purchased
separately, total value of map/atlas offer
would be $7.50 plus shipping. You save
$3.00 and get these invaluable radio
amateur aids!

1. Prefix *Aap of the World, folded.
World-wide prefixes. Shows 40-zone
map on one side, 90-zone map on the
other. Sized40" x 28"

2. Map of North America, folded.
Includes Central America and Carib-
bean to the Equator. Shows call
areas, zone boundaries, prefixes, efc.
Size 30" x 25"

3. Great Circle Chart of World, folded
Centered on 40 °N, 100° W. Shows
cities, latitude, longitude, great circle
bearings and more! Size 30" x 25"

Plus special FREE bonus!

The Callbook's own Radio Amateur
World Atlas, FREE with the purchase of
the 3 maps. Contains eleven full color
maps of the world, looking at things from
the radio amateurs point of view.

Calibook Map Library
Shipping

$4.50
1.50

Tolal $6.00
Special Offer!
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Amateur Radio
Emblem Patch
only $2.50 prepaid

Pegasus on blue field, red lettering. 3" wide X
3“ high. Greatl on jackets and caps. Sorry, no call

letters. ORDER TODAY!

Order from your favorite electronics dealer or direct from the
publisher. All direct orders add §1.50 for shipping. llinois
residents add 5% Sales Tax

mmgﬂ;"bﬂﬂl( INC.

Dept. ON
g25 Sherwood Drive
Lake Bluff, liL 60044
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...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 Available . . ..
Floor Space: 51" Wide by 30" Deep
$192.50

4384 KEYSTONE AVENUE « CULVER CITY, CALIF. 80230 — PHONE

Additional Information on Request

Checks, Money Orders, BankAmericard
and Master Charge Accepted.

F.0.B, Cuiver City. (in Calif. Add 6% Sales Tax.)

< DEALER INQUIRIES INVITED —.

$-f Amateur Radio fervices
213) 837-4870
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following licensed manufacturers,
either directly or by using the reader
service coupon:

Adelet—PLM Division

Scott and Felzer Company

Maw. H. Lee

4801 West 150th Street

Cleveland, Ohio 44135

216-267-9000

Circle 121 on the Reader Service Card.
Clinton Industries, Inc.

Angelo Pirrello

700 Washington Avenue

Carlstadt, New Jersey 07072
201-935-4242

Circle 122 on the Reader Service Card.
Controlled Power Corporation

Fred A. Meyer, Jr.

2542 237th Street

Torrance, California 90505
213-539-5440

Circle 123 on the Reader Service Card.
Electronic Assemblies Company
Gerald F. Wilkinson

1601 Hull Street

Richmond, Virginia 23224
804-231-0132

Circle 124 on the Reader Service Card.
Electronic Relays, Inc.

Joseph Pacente

1438 Brook Drive

Downers Grove, lllinois 65015
312-620-4646

Circle 125 on the Reader Service Card.
Energy Masters, Inc.

Palmer B. Ford

3188 Airway Avenue, Building F
Costa Mesa, California 92626
714-556-4921

Circle 126 on the Reader Service Card.
Energy Vent, Inc.

John Prikkel

423 Rita Street

Dayton, Ohio 45404

513-222-7749

Circle 127 on the Reader Service Card.
iveco

Edward Yrissari

17402 Coronado Lane

Huntington Beach, California 92647
714-842-2925

Circle 128 on the Reader Service Card.
N.R.G. Products, Inc.

Fred L. Hurban

P.O. Box 512

Vineland, New Jersey 08360
609-691-6699

Circle 129 on the Reader Service Card.
W.J. Purcell Company

Desmond J. Neville

4315 Myrtle Avenue

Cincinnati, Ohio 43236

513-791-1131

Circle 130 on the Reader Service Card.

QSL Cards

Earl Turner, Jr., KA2DLK, urges all
amateurs to have their county printed
on their QSL cards to enhance the
value of these cards to those who
receive them. When you are having
cards printed, | advise you to go one
step further and have the country
(U.S.A.) printed on your cards. The
January through March 1979 issues
of CQ include an excellent article on
QSL cards. If you are a relatively new
amateur, | strongly advise you to read
that article. It takes time, money, and
effort to send QSL cards; one may as
well send cards that are correct and
complete. It has been my experience
that about five percent of the cards |
receive have one or more of the
following items missing: (1) date
and/or time of contact, (2) frequency/-
band, (3) mode/emission, (4) report, or
() station worked. Many amateurs
make their cards out to themselves,
instead of to the stations worked.

Geography

Brian A. Jones, GBASO, sends the
following information to provide a
better understanding of the indicated
terms:

British Isles. This is an island

group located Northwest of continen-
tal Europe. It includes Great Britain,
Ireland, and adjacent islands.

Great Britain. The countries of
England, Scotland, and Wales.

United Kingdom. The countries of
the Bailiwick of Guernsey and
Dependencies, Bailiwick of Jersey,
England, Isle of Man, Northern
Ireland, Scotland, and Wales.

The associated amateur radio
callsign prefixes are:

G England

GA-GZ United Kingdom

GB United Kingdom (Special)
GD Isle of Man

Gl Northern Ireland

GJ Bailiwick of Jersey

GM Scotland

GU Bailiwick of Guernsey

and Dependencies
Wales
United Kingdom
Reciprocal Licensees
United Kingdom VHF
only

The January 1980 Novice column
contains a useful list of radio callsign

prefixes used by amateurs all over
the world.

GW
G5/GD5

G8/GD8

Stu Heering,
Mississippi, Old Man River, The Old
South, and other operating awards.

WBSULD, issues the

Beginning Operating
Certificates

As you may know, this magazine
features an excellent monthly column
about available operating awards.
However, some of the awards are not
easily within the operating capability
of a beginning amateur. Here are a
few awards one can earn without
major effort:

Colonial America. Work amateurs in
all 13 of the original states. These
states are Connecticut, Delaware,
Georgia, Maryland, Massachusetts,
New Hampshire, New Jersey, New
York, North Carolina, Pennsylvania,
Rhode Island, South Carolina, and
Virginia. A couple of these states are
not often heard, but you should be
able to work them and earn this fine
certificate.

El Gulfo de Mexico. Work amateurs in
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all 5 American states bordering on
the Gulf of Mexico (Golfo Mexicano),
plus one amateur in Mexico. These

American states are Alabama, Flor-

ida, Louisiana, Mississippi, and
Texas. | have seldom heard a Mexican
amateur operating code in the Novice
bands but | have worked a few of our
friends from south of the border.
Mississippi. Work ten contacts with
Mississippi amateurs. The award
shows the state outline and a few
facts about Mississippi.

Old Man River. Work amateurs in all
ten states bordering on the Mississip-
pi River. These states are Arkansas,
lllinois, lowa, Kentucky, Louisiana,
Minnesota, Mississippi, Missouri,
Tennessee, and Wisconsin. The award
shows these states and describes the
river.

The Old South. Work amateurs in all
eleven of the old Southern states.
These states are Alabama, Arkansas,

Florida, Georgia, Louisiana, Mis-
sissippi, North Carolina, South
Carolina, Tennessee, Texas, and

Virginia. The award shows a scroll
listing these states.

All five of the preceding awards are

available from Stu Heering, WB5ULD,
Route 2, Box 72, Fulton, Mississippi
38843. Except for repeater use, there
are no operating restrictions related
to these awards. One can use any
mode and all bands. Awards are cus-
tom printed and suitable for framing.
Do not send QSL cards. Provide a list
showing the required contacts, have
another amateur check your log to
ascertain the accuracy of your list,
and have that amateur sign the list to
verify that it is correct. Enclose one
dollar with each award request; cash,
check, or international reply coupons
(IRCs) are acceptable.
Ten American Districts. The TAD
award is available to amateurs who
provide proof of two-way contacts
with other amateurs in each of the ten
American callsign areas. A data
sheet is available to anyone re-
questing it from the Lockheed Am-
ateur Radio Club (W6LS), 2814 Em-
pire, Burbank, California, 91504. The
usual SASE is appreciated.

Anyone with similar easily earned
awards is urged to send complete
details to W6DDB for possible inclu-
sion in a future Novice column.

One of the toughest awards | ever
worked for is Stu Heering's Capitols
of the United States certificate. To
earn it, you must have a two-way ra-
dio contact with amateurs in the
capitols of all 50 states, plus one In
the capitol of the United States
(Washington, D.C.). You will be dis-
mayed at some of the seldom-heard
small cities that are the capitols of
some states. This award is a real
challenge!

\@\ .RaJio 7ﬂorH E@~

ENTRAL NEW YORK'S FASTEST GROWING HAM DEALER

Featurin
Module,

1 kA

Yaesu, lcom, Drake, Ten-Tec, Swan, DenTron, Kenwood, KDK, MFJ, Microwave
empo, Astron, KLM, Hy-Gain, Mosley, Larsen, Cushcraft, Hustler, Mini Products,
Bird, DSI, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers, Callbook, ARRL, Astatic,
Shure. We service everything we sell! Write or call for quote. You Won't be Disappointed.
We are just a few minutes off the NYS Thruway (1-90) Exit 32

ONEIDA COUNTY AIRPORT TERMINAL BUILDING

Warren
K2IXN
Call Toll Free: 1-800-448-7914

ORISKANY, NEW YORK 13424
New York State Residents Call: 315-337-2622 or 315-337-0203

Bob
WAZMSH
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Help Available

A recent Novice column pointed
out that newcomers to amateur radio
need the help that an active member
can provide. If you are willing to help,
please send a note to W6DDB stating
your name, callsign, mailing address,
and telephone number. Here is the
first group of people who have of-
fered to help people in their areas:

California Bob Craig-K6XZ
4950 Sunshine Avenue
Santa Rosa,
Calif. 95405
707-539-1007

Bill Welsh-W6DDB
2814 Empire Avenue
Burbank, Calif. 91504
213-842-1863

Larry Cotariu-KABGVI
8041 N. Hamlin Avenue
Skokie, lllinois 60076

Paula Franke-WBSTBU
Box 51-A, R.R. 2
Beecher, lllinois 60401
312-946-2198

Illinois

Rick Dittmer-WD3IRI
1635 Norton Avenue
Grissom AFB,
Indiana 46971
317-689-8457

Indiana

Stephen Smay-KAODIL
1917 S. Westwood
Springfield,

Missouri 65807

Missouri

New York Bud Gagnon-WA2REM
77 Dean Drive

N. Tonawanda,

N.Y. 14120

692-7978

Ohio Ralph McDonough-
K8AN

Box 240, R.D. 2

Adena, Ohio 43901
614-546-3930

Rick Todd-KABSBAKL
14470 Basslake Road
Newberry, Ohio 44005
216-564-7767

Margaret Williams-
Ki4W

965 Redwood Circle
Virginia Beach,

Va. 23464
804-420-6207

Virginia

Richard Kulaga-
KASEDX

295 14th Street
Fond du Lac,
Wisconsin 54935
414-923-2067

Novices are urged to submit good
black-and-white pictures of them-
selves at their operating positions. If
your photograph is printed in a future
Novice column, you will receive a one
year subscription (or renewal) to CQ.
A brief description of operating ac-
tivities and some personal backround
information are needed with your pic-
ture.

Wisconsin

73, Bill, WeDDB

S-LINE OWNERS

ENHANCE YOUR INVESTMENT
wnth

TUBESTERS ™

Plug-in, solid state tube repiacements
¢ S-ine performance—solid state!
* Heat dissipation reduced 60%
» Goodbye hard-to-find tubes
s Unlimited equipment life
TUBESTERS cost less than two tubes,

and are guaranteed for so long as you own
vour S-line.

SKYTEC

Box 535
Talmage, CA 95481

Write or phone for
specs and prices.
(707) 462-6882
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a monthly feature by
IRWIN MATH, WA2NDM

——M@IR’S Netas——

A LOOK AT THE TECHNICAL SIDE OF THINGS

Frnm time-to-time in this column, we
describe new semiconductors and in-
tegrated circuiting that we feel would
be of interest to our readers, and the
letters that we get in return are usually
quite encouraging.

This month we have a new in-
tegrated circuit family that is so
ideally suited for amateur applica-
tions that we think you will be quite
excited with its possibilities.

Intersil Corporation has announced
the availability of a new line of fre-
guency counters-on-a-chip that are
really just that—complete units. All
that is necessary in addition to a
single chip is a readout, a handful of
inexpensive components, and a few
switches. Add those and you wind up
with a d.c. to 10 MHz counter that of-
fers features normally only available
from expensive industrial counters.

There are two (2) basic units in this
family: the ICM7216/26 A & B which is
a complete universal counter offering
frequency measurements, period
measurements, ratio of two (2) fre-
quencies, and time interval measure-
ment, and the ICM7216/26 C & D
which are frequency counters alone.
Both are intended to drive 8 digit
readouts and offer resolutions of 1 Hz
at 10 MHz or 0.1 microseconds when
used as a timer.

Fig. 1 shows a functional
schematic of the typical counter cir-
cuit and hookup is really not much
more complicated.

Once you have the basic counter
working, a prescaler can easily be
added to extend the frequency range
to essentially anything you wish. In
addition, BCD output pins are
available for interfacing the counter
with a minicomputer. Since the
ICM7216/26 is also a CMOS device
utilizing multiplexed drive signals for

5 Melville Lane, Great Neck, N.Y.
11023

. 8 segment
Overflow drivers drivers
i
: —A—
Fughg Ijoo 1. 1 or 10MHz quartz
Ty et I% crystal timebase
EI ICM 7216/26 o External oscillator input
Universal counter 0 Measurement in progress
o Buffered oscillator output
Input A _
o External range input
Input B
1
o 1
3 Range switch**
o——t
BCD output 4
* Functions 4= 0—4 Reset 0 > L
1. Frequency | IR Hold
2. Period
3. Frequency ratio — Ot Display off

4. Time interval
5. Units
** Ranges
1. .01 sec./1 cycle
2. .1 sec/10 cycles
3. 1 sec/100 cycles
4. 10 sec/1000 cycles
5. External range enabled

+—+—0—4 Displav test
$—+—"0—4 1/10MHz select
+—+— 0—4 External range enabled
4+ 0—4 External D.P enable
o0 Test

Fig. 1- Functional schematic of the ICM7216/26 counter.

the readouts, current drain is very
small and battery operation is cer-
tainly feasible.

Cost for the chips alone range from
$20 or so for the frequency counter
versions to $25 or so for the universal
counter. Best of all if you wish, you
can order a complete evaluation kit
from Intersil that contains all parts in-
cluding readout, P/C board, switches,
etc., that will allow you to build the
whole unit. Cost is $74.95 and the kit
should be ideal as the basis for a
“digital dial"' or a complete frequency
counter.

If this type of product seems to

arouse your interest | would suggest
that you write to Intersil Analog Prod-
ucts, 10710 North Tantan Avenue,
Cupertino, Ca. 95014 and ask for data
sheets and application notes for the
ICM7216/26 family of 8 digit universal
counters.

Please let us know how projects
such as this one work out for you if
you actually do build them. As
previously stated, our readers do
seem interested, and we would like to
follow up such interest with descrip-
tions of actual applications.

See you next month.

73, Irwin, WA2NDM
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TEN-TEC

1rﬂrDELTA and OMNI-C

Provisions for our new bands
and many other features.

Call Toll Free:
E 800-638-4486
MM

NTER
Laurel Plaza-Rte 198

Laurel, MD 20810
In MD. Call:792-0600 )
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MEMORY KEYER

The remarkable AEA Morsematic memory keyer
has 33 fantastic features including iwo AEA de-
signed microcomputers, up to 2,000 character
memory, automatic serial number and four dif-
ferent modes.

Get the Facts.

Learn the other 30 features simply by contacting
Advanced Electronic Applications, Inc., P.O. Box
2160, Lynnwood, WA 98036. Call 206/775-7373.

Brings you the
Breakthrough!

CIRCLE 75 ON READER SERVICE CARD

THE UNITED STATES OF AMERILA
COUNTIES AWARD

7

gls\e®

That's all it takes to get a o
a copy of the USA-CA
Record Book delivered
to your door. Order
one or two today and
start collecting coun-
ties for one of amateur
radio’s most prized
awards, USA-CA.

(CQ MAGAZINE
76 North Broadway -
Hicksville, New York.
11801
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The Iambic
Keyer Paddle.

Features include: adjustable jeweled bearings (‘‘Deluxe’ only) * tension
and contact spacing fully adjustable * large, solid, coin silver contact
points ® 22 Ib. chrome plated steel base rests on non-skid feet # lifetime
guarantee against manufacturing defects. “*Standard™ model with tex-
tured gray base: $49.50; ‘‘Deluxe’ model with chrome plated base:
$65.00. Available at dealers or through the factory. Send check, money
order or use Master Charge or VISA. Vibroplex pays all shipping charges
within the continental U.S.

IBROPLE

P.0. Box 7230, 476 Fore Street, Portland, Maine 04112
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THE SCIENCE OF PREDICTING RADIO CONDITIONS

The in-progress sunspot cycle, Cy-
cle 21, is now without question the
second highest to be experienced
since telescopic observations began
during the mid 1700’s.

The Swiss Federal Observatory at
Zurich reports a monthly mean
sunspot number of 179.7 for May
1980. This results in a 12-month run-
ning smoothed sunspot number of
163.1 centered on November 1979.
The progress of a solar cycle is
measured by the level of smoothed
sunspot activity.

Solar activity during Cycle 21 has
now reached a level higher than re-
corded in any other cycle except for
the record breaking Cycle 19, which
peaked at 201 during March 1958.

Although it is not yet certain, there
are indications that Cycle 21 may
have actually peaked during Novem-
ber 1979. Highest daily values of solar
activity were observed during this
month, with a peak sunspot level of
302 recorded on November 10th. The
10.7 cm solar flux level, a more finely
tuned indicator of solar activity,
reached a peak mean level of 226.8
during the month.

On the assumption that the present
cycle is now declining slowly, a
smoothed sunspot level in the low
140’s is forecast for September 1980.

September Conditions

September and early October
represents a time of transition for h.f.
propagation conditions. On some
days conditions will seem to be much
the same as during the summer
months, and on other days the first
signs of wintertime conditions should
be noticeable. For this reason, this
month’s column contains both Short-
Skip and DX Propagation Charts. The
Short-Skip Charts are valid for the en-
tire months of September and Oc-
tober, while the DX Charts are valid
from mid-September through mid-
October.

11307 Clara St., Silver Spring, MD
20902

LAST MINUTE FORECAST

Day-to-Day Conditions Expecied for September 1880
Expected Signal Quality

Propagation Index ........ (4) (3) 2) (1)
Above Normal: 7, 12 A A B C
High Normal: 6, 8-11,

13-15, 20 A B C c-D
Low Normal: 4-5 16,

18-18, 21-22, 24, 30 AB BLC GCD DE
Below Normal: 1-3, 17,

23, 25-26, 28-29 BC CD DE E
Disturbed: 27 CE DE E E

Where expecled signai quality is; A—Excellent opening,
exceplionally strong, steady signals greater than
S8+ 30 dB.

B—Good opening, moderately strong signals varying be-
tween 58 and 58 + 30 dB, with little fading or noise.
C—Fair opening, signals between moderately strong and

weak, varying batween S3 and 59, with some fading and
noise,

D—Poor opening, with weak signals varying between 51
and S3, and with considerable fading and noise.

E—No opening expectad.
HOW TO USE THIS FORECAST

1. Find propagation index associated with particular band
opening from Propagation Charts appearing on the follow-
ing pages.

2. With the propagation index, use the above table to find
the expected signal gquality associated with the band
opening for any day of the month. For example, an
opening shown in the charls with a propagation index of
3 will be fair-poor (C-D) on September 1-3; good-air (B-O)

on the 4th and 5th; good (B) on the 6th; fair-poor (C-D)
again on the 7th, etc.

For updated information, subscribe to bi-weekly
MAIL-A-PROP, P.O. Box 1714, Silver Spring, MD 20902,

By mid-September, days should be
getting noticeably shorter and nights
longer in the northern hemisphere.
Static levels should be considerably
lower and daytime absorption reduc-
ed from summer levels. This should
result in a greater number of DX open-
ings on 70, 15 and 20 meters during
the hours of daylight, with somewhat
stronger signals. Improved nighttime
DX propagation conditions are also
expected for the 40, 80 and 760 meter
bands, with considerably lower static
levels. A seasonal decline should be
noticeable on 20 meters during the
hours of darkness, but this is ex-
pected to remain a very good band for
DX almost around-the-clock.

Another solar phenomenon that
will have considerable influence on
propagation conditions during this

period is the autumnal, or fall,
equinox. This will occur on

a monthly feature by

GEORGE JACOBS, W3ASK

September 22nd as the sun crosses
the plane of the equator on its ap-
parent travel from northern to sou-
thern skies. On this day the hours of
daylight and darkness are equal in
length throughout the world. The ef-
fect of the autumnal equinox will be
felt on h.f. propagation conditions
from about mid-September through
early October. During this period, the
characteristics of the ionosphere are
similar over large areas of the world,
and this is usually the best season for
DX openings between the temperate
regions of both the northern and sou-
thern hemispheres. A similar period
occurs during the spring equinox,
which Is centered on March 21st.
Equinoctial propagation conditions
should produce a considerable im-
provement in inter-hemispheric DX
openings, for example, from the USA
to South America, to the South
Pacific area and Australasia, to
southern Asia, and to southern Africa
and Antarctica. This improvement
should be noticeable on all bands 70
through 760 meters. The best times
for equinoctial-type DX openings
should be the twilight periods around
local sunrise and sunset, but they will
occur at other times as well. Many of
these interhemispheric openings may
follow either the long or the short
great circle path, or both, so be sure
to check both directions.

V.h.f. lonospheric Openings

The combination of continuing
high solar activity and seasonally
higher daytime useable frequencies
should result in a considerable
number of DX openings on 6 meters.
Openings in the quadrant between
northeast and south are most likely to
take place between 9 a.m. and Noon,
local daylight time. From Noon to ap-
proximately 4 p.m., expect conditions
to peak towards the Caribbean, Cen-
tral America and South America.
Look for openings towards the
southwest and west for an hour or
two before sunset. These openings
should result from F-2 layer reflec-
tion, and signals levels may be
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relatively strong at times. Inter- | possibilities for such openings September 15 - October 15, 1980
hemispheric openings are also likely | should coincide with periods of ex- Time Zone: EDT (24-Hour Time)
to occur on 6 meters as a result of the | pected radio storminess. Check the EASTERN USA TO:
equinoctial propagation conditions. “Last Minute Forecast" at the begin-

Later in the evening check the 6 | ning of this column for those days | [0 i5 20 4080
meter band for an expected improve- | during September that are expected | wesiermna E{E’fﬂ-- 'E;Ti'i' —%-ﬁ?ﬁ;—ﬁ—,
ment in trans-equatorial (TE) type | to be BELOW NORMAL or DIS- | Central 10-11 El 09-11(2) | 04-06 (2) | 19-21 (2)
openings. These are openings that | TURBED. E:ﬁﬁaﬂﬁica }é.-,lﬁi%, HIEE&% ﬁ:g% gﬁ%ﬁ’;
cross the geomagnetic equator at an | No major meteor showers are ex- Tl | ErRiSa e
approximate right angle, and they | pected during September, but a minor 17-21 (3) | 0405 (1)
usually peak during late September | one may permit meteor-scatter type B ¥ %-
and early October. The best time for | openings on the v.h.f. bands between | — : 0104 (1)°
TE openings is between 8 and 11 p.m., | September 19th and 21st. ES:&EE"& %013 !:'ei '%E" &“ﬁfﬁ; HEH
ocal daylight time, but signals are European [ 1314 (1) (101 g% 0811 (30406 (1
usually weak and are often accom- 14-16 (1) | 1317 (3)
panied by flutter fading. TE openings | CQ DX Contest 1021 i
towards South America from the USA - Eastern 03-10 (1) 0809 (1) | 0708 (& | 1821 (1)
favor locations in the southern tier Special—1980 aand | 12408 2@ | 8170|000t
states, although openings further| This year's CQ World Wide DX Con- | ¥<de g d -l 1511 b L
north can also occur. test will be held on the following 2301 (3)

Although the seasonal peak for 6 | dates: 0307 (1)
o oGS D38 & | October2526  PhoneSection | Ns” | B ) (B | B0 na b
eady passed, an occasional 6 meter N ber 29-30 C.W. Secti 14-16 (4) |1315(3) | 1517 (2) | 02.04 (1)
short-skip opening may still be pos- VO S W 1718 @) [1719¢3 | 210068 |
sible over distances ranging between As during the past 29 years, next 1819 (1) 11820 (2) | 0003 (2
1000 and 1300 miles. The best time to [ month’s “Propagation” column Will | e 1o o et 1are a5
check for sporadic-E openings is | be devoted to a special, comprehen- | Central 1214 (2) 10132 | 1417 {2) | 0001 (1)
before noon and again during the ear- | sive forecast which will focus on both | *" 6172 hatetd | ad
ly evening. sections of the Contest. AR e ) RN

Auroral activity usually increases Place your subscription for MAIL-A- e }gégﬂ
sharply during equinoctial periods. | PROP before October 1st to assure | Southern | 08-11(1) 10811 (1) | 0608 (2) | 19-22 (1)
This should result In increased | delivery of the special MAIL-A-PROP B EEE E:%En ?ﬂg% ﬁﬁﬁﬁ
auroral-type short skip openings of | Contest issues containing the latest e el | seg|=nu
both 6 and 2 meters during Sep- | updated propagation information. m‘*"”“:i;gﬁ; gﬂaﬁg
tember and early October. The best 73, George, W3ASK 04-06 (1)

NEW MFJ Multi-Sensor SWR/Peak Wattmeters

MFJ-825 lets you monitor SWR, Peak/Average power, for HF, VHF,

ORP rigs. Plug in up to 3 sensors of your choice. Connect and operate
up to 3 ngs 3|mu|taneous|y S\mtc selects rig to monitor.

This NEW MFJ-825 Deluxe Power Senlry is
MFJ's exclusive Multi-Sensor SWR/Peak Wattmeter.

With one unit you can monitor SWR, peak,
average power for HF, VHF, or ORP ngs.

Secret is plug-in sensors. Plug in up to 3 sen-
sors of your choice (HF, VHF, or QRP, see below).
Connect and operate up to 3 rigs simultaneously.
Front panel switch selects rig to monitor.

Comes with one sensor of your choice. Use
sensors remote or mount in cabinet.

Read forward and reflected power on separate
meters. 2 ranges. 2% meter movements.

Read SWR from 1:1 to 6:1. Has SWR sensi-
tivity control, lighted meters, battery check.

Black, etched front panel, rugged metal cabi-
net. 6-3/4 x 5-3/8 x 5-3/4 In. 9V battery or
110 VAC with optional AC adapter, $7.95.

plug in one sensor at a time.
Comes with one sensor of |

your choice (see specs below).
Use remote or mount in cabinet.

Monitor forward/reflected aver-
age power, 2 ranges. SWR 1:1
to 6:1. 2% meter movement.

Has range/mode, reflected/for-
ward power switches, SWR sensitivity control.

Lighted meter (reg. 12 V). Black, etched panel,
metal cabinet. 3-7/8 x 5-3/8 x 4-1/2 in.

PLUG-IN SENSORS: $29.95 ea.

Plug up to three in MFJ-825, one in MFJ-820.

MFJ-830 HF SENSOR. 1.8 to 30 MHz. 200/2000
watts, forward, 20/200 watts reflected, full scale.
5 watt SWR sensitivity. Accuracy, % 5%.

MFJ-831 YHF SENSOR. 50 to 175 MHz. 20
and 200 watts full scale forward and reflected

N Multi-Sensor SWR/Peak Wattmeter
monlitors HF, VHF, QRP rigs.

119"

MFJ-832 ORP HF SENSOR. 1.8 to 30 MHz. 2
and 20 watts full scale forward and refiected

power. 500 MW SWR sensitivity. Accu.,

+ 7.5%.

MFJ-833 HI-PWR YHF SENSOR. Same as MFJ-

831 but 200/2000 W fwd. 20/200 W rei.

Alum. cabinet. S0-239. 2-1/2 x 2-5/8 x 2-1/4 in.

Order from MFJ and fry It

I not delighted,

return within 30 days for refund (less shipping).
One year unconditional guarantee.
today. Call toll free 800-647-1800.

Charge VISA, MC. Or mail check, money order.

Order yours

Add $4.00 each for shipping and handling.
CALL TOLL FREE ...

800-647-1800

Call 601-323-5869 for technical information, or-
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippl.

MFJ ENTERPRISES, INC.

MFJ-820 POWER SENTRY, $69.95. Same as

MFJ-825 but less peak function, only one meter, BOX 494, MISSISSIPPI STATE, MS 39762

power. 5 watt SWR sensitivity. Accu., £ 7.9%.
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Caribbean, 0809 (1) |07-08 (1) | 0607 (3)| 18-20 (1)
Central 09-10 (2) [08-09 (3) | O7-09 (4)| 20-21 (2)
America & 1012 (3) 0911 (4) 09-11 (3)] 21-22 (3)
Northem 1215 (4) |11-13 (3) 11-14 (2) | 22-04 (4)
Countries of | 1517 (3) |13-17 (4) 14-16 (3) | 04-05 (3)
South 1718 (2) 1719 (3) 1623 (4) | 0506 (2)
America 1819 (1) |19-20 (2) | 2302 (3) | 06-08 (1)
09-12 (1)* 120-21 (1) | 0206 (2) | 20-23 (1)°
2304 (2)°
04-06 (1)"
Pery, 0708 (1) 0607 (1) | 0915 (1)] 21-23 (1) 7 1 =
Bolivia, 0808 (2) |07-08 (2) 1517 (2) | 2303 (2)
Paraguay, 09-12 (3) |08-10 (3) 17-18 (3) | 0305 (1)
Brazil, Chile, | 1216 (4) (1015 (£) 18-23 (4) | 0003 (1)°
Argentina & | 1617 (3) 1516 (3) | 2303 (3)
Uruguay 17-18(2) 161944) | 0305 (2)
18-19 (1) |18-20 (3) | 0507 (3)
09-14 (1)"J20-21 (@ | 0708 (1)
j21:230) ;
McMurdo 14-16 (1) [10-14 (1) | 0810 (1)} 2200 (1)
Sound, 1543 (2) 14;3 :gy 1?1; [;l 00-05 [f’ gtandarﬁ S 42.95
Antarctica 1818 (1) 1620 (3) 17-19 (2) | 0506 (1) hrome 52.95
20-21 (2) 19-22 (3)| 0305 (1)* : S 5289
21-23 (1) | 2200 (4) Gold plated $150.00
0003 (3
0308 (2)

» Full range of adjustment in
tension and contact spacing

e Self-adjusting nylon and steel
needle beanngs.

e Gold plated solid silver contact
poInts.

CQ Short-Skip Propagation Chart
September & October, 1980

Local Daylight Time At Path Mid-Point

(24-Hour Time System)

Band e Polished luci |
Meters) Distance Between Stations (Miles) , o Fadd -
50250 250750 | 750-1300 113002300 e Precision-machined. chrome

10 Nil 10-190-1) | 08-10(1)  |0809(1-2) plated brass frames.

1012 (1-2) |09-10(1-3)

12-14 (1-3) |1012 (2-4)°* e Standard mode! has black,

1"51? ngp :E-TE{TV' textured finish base: deluxe

’ {13} -1 §
1749 (1-2) [1517 (3) model is chrome plated.
19-22 (0-1) |17-19(2) . L
gg [:;2} WRITE FOR LITERATURE e Heavy steel base; non-skid feet.

At selected dealers or add $§2.00
handling. Quotation for overseas
postage on requesL

HOW TO USE THE SHORT-SKIP CHARTS

R ICHER I

333 W. Lake Street, Dept. A

Chicago, Illinois 60606 = (312) 263-1808
CIRCLE 64 ON READER SERVICE CARD j

TR ILIRIE

HIGH STRENGTH

FIBERGLASS

1. In the Short-Skip Chart, the predicted times of openings
can be found under the appropriate distance column of a
particular Meter band (10 through 160-Metlers) as shown in the
left hand column of the Chan. For the Alaska and Hawaii
Charts the predicted imes of openings are found under the
appropriate Meter band column (10 through BO Meters) for a
particular geographical region of the continental USA as shown
in the left hand column of the Charts. An ° indicates the best
time to listen for B0 meter openings.

2. The propagation index Is the number that appears in ( )
after the time of each predicted opening. On the Short-Skip
Chart, where two numeérals are shown within a single set of
parenthesis, the first applies to the shorter distance for which
the forecast is made, and the second 1o the greater distance.
The index indicates the number of days during the month on
which the opening is expected 1o take place, as lollows:

(4) Opening should occur on more than 22 days

(3) i 4 " between 14 and 22 days

(2) : b " betwean 7 and 13 days

(1) o " v on less than 7 days
Refer to the "Last Minule Forecast" at the beginning of this
column for the actual dates on which an opening with a specific
propagation index is likely 10 occur, and the signal quality that
can be eaxpected.

3). Times shown in the Charts are in the 24-hour system,
where 00 is midnight; 12isnoon;01is 1 AM.;13is1 P.M., elc.
On the Short-Skip Chart appropriate standard time is used al
the path midpoint. For example on a circult between Maine and
Florida, the time shown would be EST, on a circult between
N.Y. and Texas, the time at the midpoint would be CST, eic.
Times shown in the Hawaii Charn are in HST. To conver lo
standard time in other USA time zones add 2 hours in the PST ®
zone: 4 hours in the MST zone; 3 hours inthe CST zone, and 5
hours in the EST zone. Add 10 hours to convert from HST to
GMT. For example, when it is 12 noon in Honolulu, it is 14 or 2 ®
P.M. in Los Angeles; 17 or 5 P.M, in Washington, D.C.; and 22
GMT. Time shown in the Alaska Chart is given in GMT. To
convert 10 standard time in other areas of the USA subtract B

AVAILABLE IN A COMPLETE
RANGE OF KITS

Special Instruction Manual on
Kirk's “Super Quads” $2.75

2 3 4 ELEMENT TRI BAND

10 15 20 METER AMATEUR NET FROM 5213.90

2 3 4 ELEMENT DUAL BAND
10 15 OR 10 6§ METER AMATEUR NET FROM $125.35

nours in the PST zone: 7 hours in the MST zone; 6 hours in the ® 2 ELEMENT 40 METER AMATEUR NET $436.25 2.3-4

CST zone and 5 hours in the EST zone. For example, at 20

GMTRis15or3PM inNYLC ® UHF 4 ELEMENT 2 OR 6 METER ELEMENTS
4. The Short-Skip Chart is based Umﬂﬂﬂ'ﬂf‘ﬁmmpﬂ'ﬂﬂf AMATEUR NET EROM SGD‘45 GR HORE

of 75 watts c.w. or 300 watts p.e.p. on sideband; the Alaska and
Hawal Charts are based upon a ransmitter power of 250 watis
cw. or 1 kw pe.p. on sideband. A dipole antenna a quater-
wavelength above ground is assumed for 160 and B0 meters, a
hall-wave above ground on 40 and 20 meters, and a wave-
length above ground on 15 and 10 meters. For each 10.db gain
above thess reference levels, the propagation index wil
increase by one levellor each 10dB loss, it will lower Dy one
evel

5. Propagation data contained in the Chans has Deen
prepared from basic data published by the institute for Tele-
communication Sciences of the U S. Dept of Commerce,
Boulder, Colorado, B0A02

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE.

KIRK ELECTRONICS DIVISION |

VIKING INSTRUMENTS, INC.

73 Ferry Rd., Chester, CT 06412 @Telephone: (203) 5265324
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HAMS - call for our
free catalog PC-80

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

the Big Signal

W2AU
Balun

FULL POWER - QUALITY

For over 20 years, the choice

of Hams, Armed Forces and

HAM ANTENNA ACCESSORIES
at your dealer

LONDON:
VICTORIA:
CONCEPCION:
BUENOS AIRES:
COL ANAHUAC:
HELSINKI:

AMCOMM 01 BO4 1166

Scalar 725 9677

Telecom Trans Chile 25471

Multi-Radio 773-1266

Radiac 2-50-32-40
Erikoismediat (90) 611258

the Old reliable
W2VS Traps

HAMFEST MANAGERS - Commercial Communications - world-wide.
'
UNADILLA cooperates! TR T 1
Call us.
5-Band
US - TOLL-FREE 1-800-448-1666 4
X Antenna Lo-Pass Filter 2000W
NY/Hawaii/Alaska/Canada - Kit qp
COLLECT  1-315-437-3953 Ao s
™ r ps
TWX - 710-5410493
Insulators
Ask for Hugh Gunnison, WA2ZOT, ‘Wire & Cable
or Bonnie, or Emily. Connectors
UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY 13057
CIRCLE 33 ON READER SERVICE CARD
- Frosenling
gk o . 15 Nil 08-10 (0-1) |08-10(1-2) | 08-09 Central |06-08(1) | 0506(1) | 09-14 (1) | 18-20 (1
M NN RN 10-14 (0-2) |10-14 2-:! 081003 | USA~ [0811( | ceosl | tate( | 20922
1415 (0-3) |14-15 10-17 (4) 1114 () | 08-10(1) | 16-18(3) | 2201 (3)
1517 0-2) [1517 (24) | 17-20 (3) 1816 (2) | 1012(2) | 1822 (4) | 0103 (2}
17-21 (0-1) |17-20 (1-3) | 20-22 (2-3) 16-17 (1) 12-14 (3) 2200 (3) | 03-04 (1)
2022(12) | 22312 12-14 (1)"*| 14-16 (4) 0004 (2) | 21-22 (1)*
2208 0-1) | 2301 (1) 1618(3) | 0406 @) | 2200 (2
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a monthly feature by
ADRIAN WEISS, K8EEG

OR P

THE ART OF VERY LOW POWER OPERATING

QRPp Operating News
& Reports

It seems about time to dig into the
mailbag and share some of the really
wonderful reports that have been
flowing across my desk since my call
for material in early 1979. In fact, |
feel a bit guilty because the response
has been so good, but I've been lag-
ging just a bit on getting the material
into print. If only | could talk the
management into running two QRPp
features each month, then we could
get the reports in as well as letting
me have some space, Maybe some-
day! At any rate, without further ver-
biage, let's let the fellows take over
and share their experiences!
de...WB3BBT, Bob Woish, 826 Mill
Drive Rd., Audubon, PA 19407: “I'd
like to commend you on your QRPp
column in CQ. I'm glad that it is a
monthly feature. Material like yours
Is, unfortunately, a rarity since the
discontinuation of The Milliwatt, |
have two questions: 1) What is the dif-
ference between QRP and QRPp? 2)
Is the QRP ARC | still operating, and
if so, what is the address? (Ed.: Ac-
tually, QRP vs. QRPp is a personal
preference. QRP and QRPp are gener-
ally taken to mean under five watt
output operation. Secondly, the QRP
ARC | is still operating, via Joseph
Szempias W8JKB, 2359 Woodford St,
Toledo, OH 43605. Also, the Michigan
QRP Club, a genuine exclusively
under five watt group, has been in
operation for about three years, is
growing rapidly, and has a program
whereby local groups of five or more
QRPp operators may form chapters.
The club has a full list of QRPp
awards, and has been working on an
all-QRPp contest for the under-five
watt gang. This is still in the planning
stage, but hopefully, we'll have our
own contest by December! QTH:
Ralph L. Burch WBLCU, 281 Crescent
Drive, Portland, M| 48875). | was
recently running my homebrew QRP
rig on 40 at 3 watts with KA2CEP on
the other end, and we decided to see
how low | could take my output power
and still maintain solid copy. | hooked

*83 Surburban Estates, Vermillion, SD
57069

Winner of this month’'s Neatest QRP

Hamshack award. It belongs to

WB1DKX and the TenTec gear can be

seen atop an old desk. One nice thing

about QRP setups is that they don’t
require much space!

up a 9 volt transistor battery and
series variable resistor, and down,
down went my d.c. voltage until | got
a 559 report from Skip at one milli-
watt output! | just about hit the ceil-
ing. From just outside Philadelphia to
40 miles west of N.Y.C. (113 miles) on
| mw equals 113,000 miles per watt!
By the way, my antenna is an apart-
ment style quarter wave horizontal,
and my output power measurement is
traceable to the National Bureau of
Standards. Thanks to Skip for a fine
ear. It was the most exciting after-
noon l've ever spent on the air!
Thanks to you and CQ for keeping the
QRP spirit growing.”

de. . .KBUOF, Frank Schloss, RR2
Box 3285, Hali, Ml 48739: “| have just
recently purchased an MFJ-40T trans-
mitter and have had a ball with it. |
have been a ham for 22 years, and
have not done much operating, but
every year or so | get hot and build a
small rig for c.w., usually a 6AQ5 or
6J6 tube rig with about 4-5 watts in-
put. Lately I've been getting into tran-
sistors and have found they are as
much fun as small power tubes. One
of the big advantages of my 6AQS5 rig
is that | can match a link tuned output
directly to an antenna. On 40 meters
this is an advantage because | can
use a T.V. twinlead dipole, and feed it
directly with no antenna tuner. The
antenna is a half-wave with the ends

of the twinlead shorted, and one side
split at the center, with a feedline of
the same twinlead inserted at that
point. A 100 ft roll works out just
right. Do you have any info on getting
a 300 ohm feed for a transistor rig
using toroid cores or whatever?
Something that does not involve an
elaborate matchbox? (Ed. See Fig. 1).
QRP rigs work well with solar pow-
er—any info on that? | work at a col-
lege and the students enjoy seeing a
QRP station at work! 73's.”

de. . .WIONAX, Douglas R. Magill,
304 N. State St., Mishawaka, IN
46544: ‘| have been following your ar-
ticles in CQ for quite a while now and
thought | would drop you this note to
tell you how much | enjoy them.
Having been a ham for 25 years and a
newcomer to QRP, | would like to tell
you of my accomplishments. Approx-
imately two years ago | purchased an
HW-8 and started chasing DX. With
the HW-8 and Mor-Gain multiband di-
pole, | worked a total of 72 countries. |
recently purchased a new Argonaut
and have increased my total country
count to 87 with 46 confirmed. My
goal, of course, is the DXCC QRPp
Trophy which you offer. | know this is
quite a challenge with dipole anten-
nas, but | am sure | can do it. | plan on
entering CQ’s upcoming DX contests
because | think your idea of including
a separate QRP Class is what is
needed for us QRPp’'ers to be able to
compete without being at a great
score disadvantage. Again, thank you
for the efforts and hope to see you on
the air.”

de. . .VE3JHE/VP2EY, David Rees-
Thomas, RR#1, Swastika, ONT POK
1T0: “l hadn’t thought of mentioning
anything about it until | had worked
over a hundred, but, since you want to
hear from anyone with 25 + countries
worked/confirmed, here is another
statistic. Since November, 1977,
when Johan PADKAQO utterly aston-
iIshed me by hearing my HW-8 (then
feeding a 20 meter ground plane with
a 15 meter signal), I've managed to
work about 44, with 31 confirmed (as
of July, 1979). The HW-8 has been
modified to include RIT and QSK,
neither of which | would care to do
without, as well as a built-in s.w.r.
meter and crystal calibrator. Digital
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readout is supplied on occasion by a
DS| counter, although signals gen-
erated by the counter tend toward the
spurious! The rig now feeds a two ele-
ment GemQuad at 40ft. Generally
speaking, | seem to be able to work
most of the DX that | can hear, if the
competition isn't too fierce! Even
then, patience and timing pay off,
although one gets lots of opportunity
to learn about bad manners in a pile-
up. Happiest DX was 4X4FU, Isaac,
handling a big one by call areas. May
the gods always smile on the DX sta-
tion who includes VE when he works
by areas! | had a brief experience
from the DX side back in May, when |

operated for two weeks from Marina |

Cay, BVI, as VP2VEY. No pile-ups,
though—closest | ever got was when
two W's called me in succession. The
HW-8 and 150ft of wire got me 19
countries, of which the best was an
unsolicited call from EL2EV. With any
luck, I'll be back next year to try for
some more. Well, that looks like a
heck of a lot of bragging, but then
again, working DX with three watts
when all about you are using kilo-
watts just might be something to
brag about!"”

de. . .WBSVJD, Charles Henderson,
250 E. Bristol Apt G-66, Elkhart, IN
46514: "Greetings from Charlie,
WB9VJD, from mobile home city, Elk-
hart, IN. Think you might be inter-
ested in a special experience | had for
your Totally Unique Awards (TURS)
program. Went camping a few weeks
ago into the wilds of central Michigan
and worked QRP portable for the first
time. | had never been able to do that
before but finally worked it out—the
XYL had the mistaken notion that my
interest in amateur radio was an at-
tempt to avoid her. She has even

taken to learning the code so she too |
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A shot of Al, WDOHHM, working 40

meter c.w. during FD at Grandin, ND.

The Argonaut is visible at the lower

right corner. Operation resulted in 34
contacts.

can participate in the fun. My location
in Central Michigan was the White
Cloud State Park—no relation to
White Cloud of toilet tissue fame,
although my claim to a TURS might
conjure up the association. The park
officials were very cooperative and
even offered to help me siring some
wire and get my inverted Vee up in a
tree. Many of my camping neighbors

tacts. Since last year, |I've worked 68
countries solar power on SSB. No
other activity to speak of."” (Ed.:
John's picture was on our August
cover.)

de. . .WDOCCL, Gary L. Portsche,
2826 Evergreen Rd., Fargo, ND 58102:
“Have been meaning to write and
your articles have given me the oppor-
tunity to brag a little about my QRPp
operation. On a visit to our old neigh-
bors in Lincoln, NE, WDOFSV and |
visited the local ham shop, where-
upon | walked out the proud owner of
an Argonaut 509. Now, I'd been playing
around with low power operation since
August of '78 when | converted an a.m.

CB rig to 10 meters and worked coast
to coast mobile and also had lowered
the drive to my TS520S to 5 watts out-
put and had good success on 20
meters. Anyway, we took the rig home
to Marv's QTH, hooked it up to a
storage battery, his TH3MK3 at 25ft.,
plugged in a mike, and worked KL7,
KH6, SP, DL, and G. (This was during
the ARRL DX Test.) When we returned
to Fargo, my first goal was to work
WAS on 40m phone. In a matter of two
months | had worked all 50 and now
have them confirmed. My antenna
system here consists of the following:
a coaxail inverted Vee for 40m, a
HyGain 203BA at 42ft for 20m, and a 3

WHY PAY

FULL PRICE FOR AN 80-10
METER VERTICAL...

. » 11 you can use only 1/3 of it on 107
. oronly 1/2 of it on 207
. or only 3/4 of it on 407

wandered by and stood in awe of the
rig and antennas. | hung a ""J-Pole” in
a tall tree and my first contact on 15
meters was Plymouth, England.

but that's nothing compared to my
crowning acheivement. | operated
QRPp/Pp—that's portable/portable!
Managed to work one contact from
my portable location while making
full use of my portable potty! Now |
thought that would be a newsworthy
item since few of us have station
capabilities in our bathrooms.
Thought you might drum up a special
award for that contact! At any rate,
the vacation was enjoyable and | did
a little PR for amateur radio by recom-
mending the local club in Grand
Rapids to several CB'ers who ex-
pressed a sincere interest in getting
into the world of amateur radio. Keep
up the good work and fine articles
and great projects that are so easy to
follow. | still have hopes for more
mods for the HW-8, especially the
self-contained linear amplifier that
you promised way back when."”(Ed.:
Qoops)

de. . .W6PQZ, John K. Akiyama,
1161 N. Ridge Pl., Monterrey Park, CA
91754: ‘‘"Have been real busy here at
work with trips to JA land in July and
September. Not very active in CQ
WPX Test. As soon as | get some time,
I'll get my application in for 200 DXCC
QRPp. As of now, | have 248 worked
and 234 confirmed. | intend to try to
DXCC QRPp and WAZ all over again
with daylight solar power only! Will
not use battery power or night con-
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Onily Butternut's new HFS5V-I1I lets you use the entire 26-foot radiator on
BO. 40, 20 and 10 meters (plus a full unioaded quarter-wavelength on 15) for
higher radiation resistance, better efficiency and greater VSWR bandwidth
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The HFS5V Il uses only two high - Q L-C circuits (not traps!) and one
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And for completely automatic operation on 160 through 10 meters, simply
install the TBR-160 M unit at the base of the HFSV-111 | (What other vertical
offers you a “top band™ option plus simultaneous resonances on B0 through
10 meters’)

For further information, including complete specifications on the HF5V-111
and other Butternut antenna products, ask for our latest free catalog. If
you've already “"gone vertical”™ and are happy with your present system, ask
for one anyway - - there's a lot of information in it about vertical antennas in
general, ground and radial systems, plus helpful tips on installing any vertical
on rooftops, on mobile homes, etc.

An export/DXpedition wversion suitable for surface parcel post shipment
outside the USA - - or as “"hand luggage" - - is available

BUTTERNUT
/&l ELECTRONICS COMPANY

‘a‘ P.O. Box #1411
_, San Marcos, Texas, 78666

Phone: (512) 396—411

Please send all reader inquires direclly
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element Radio Shack yagi at 38ft for
10. I've worked about 45 countries in
the last five months and this has been
with little effort. | have every reason to
believe that, if | put a lot of time into
the project, DXCC would not be out-
side the realm of possibility. All of my
10m operation is QRPp and about
99% on 20 meters. During FD, we man-
aged 34 QSO's on 40 using QRPp, and
during the |IARU contest | made 48
QSO's just in my spare time, as | was
painting the house and occasionally
would retire to the shack for R&R.
Some of the contacts were HA4, OE5,
UK2, DT7, UR2, ZL1, ZP2, KP4, and
PJ2. This was on 20 s.s.b. A student in
one of my radio classes, now
WDOHHM, was so impressed with the
Argonaut that he now has one and op-
erates 100% QRPp. If you detect some
enthusiasm for low power operation
on my part, you are 100% correct. I've
found that if | can hear them, | can
work them and it's a ball to slip down
on kw alley and get through a pile-up.
it really sharpens your operating
skills. So, keep up the good work with
your articles. It'll be interesting to read
letters and reports from other readers
too!"

de. . .KABPDGN, Nate Bushnell, 7175
S. Grant, Littleton, CO 80122: “| have
read your evaluation of the Argonaut

and the transmitter in February, '79,
CQ. Enjoyed them both. As articles
on specific subjects, they are fine.
May | suggest an article or series of
articles on the overall picture so that
the bits and pieces come into per-
spective more easily? My reasons for
asking are these: | am a brand new
Novice who is not only on a very lim-
ited budget, but who is aware of the
fact that there is a lot to be learned
and much fun to be had along the way
before | get a General ticket and the
money to buy a thousand dollars
worth of ‘Super Pushbutton All Band
SSB Communicator!™ | think you can
see why | would like to see an article
with a broad perspective about how a
new Novice can get the most learning
and enjoyment out of QRPp. Simple
equipment from power supply to an-
tenna, how to make it and operate it.
Also, what equipment is not really
needed etc., and how to get the most
out of a homebrew rig. | have the
ARRL Handbook and study it regular-
ly. Much of it is over my head and |
can’'t relate the bits and pieces to
each other. What | need is a new
Novice Handbook! Keep up the good
work.” (Ed.: We are currently working
on a QAPp Handbook that will do just
what you want Nate. Hopefully, we'll
have it in print sometime in 1981.)

de. . .WB1DKX, Michael Geschwind-
ner, RFD #1 Box 238A, Newport, NH
03773: “Just wanted to let you know
how I'm doing since my last letter. My
state totals are 20 worked with QSL's,
all with low power, and my country
total is 9/3. | have put up a longwire
(about 350ft) that really helped to get
those 20 states, including KL7 and
W6—no KH6E yet, but I'm trying! I'd
like to say that | don't think that DX
stations listen for QRP signals as
much as they should. Seems like they
start with the first call area and then
work thru 0, after which they go to
QRT. That sounds fair, but | don't
think it is, Well, that’s it for now."

Well gang, that's space for this
month. Drop us a report and photo
and share your experiences with the
gang. Don’t forget the DX contests
coming up this fall with QRP sec-
tions!

In Memoriam
James R. Fisk,
WI1DTY/W1HR

| was pleased to find the latest
issue of ham radio in my mailbox as |
headed out for morning coffee at the
Country Kitchen. When | opened the
iIssue, meaning to check out an arti-
cle on a phased vertical array, Jim's
picture on one of the early pages
caught my eye, and that seemed odd.
| read the page and was stunned to

discover that Jim had died on April
18, 1980, more than a month ago, and
I'd gone on feeling that everything
was as usual up In that beautiful
southern corner of New Hampshire,
remembering hours spent with Jim in
his little cubby-hole office from which
emerged the technical excellence of
ham radio. In thinking about it now, |
see that those memories crop up fre-
quently. He made a very deep impres-
sion on me, with his handsome whit-
ish beard and crop of hair, his soft but
confident voice, his quick wit, and
technical knowledge. | liked him a lot.
| liked what he did with ham radio.
But on second thought, | more than
liked him, | admired him, maybe |
even idolized him. He embodied my
own ideals with respect to dedica-
tion, excellence, teaching. Personal-
ly, he was always at the fringe of the
future with regard to curiosity and
technical knowledge, always looking
ahead, speculating on how this or
that new development could advance
amateur radio state-of-the-art. Ham
radio reflected his personal prin-
ciples. He set out to publish a mag-
azine that would set the standard of
technical excellence in the amateur
radio field. He succeeded. But not
without some cost in readership. In a
recent editorial, he replied to the
criticism that ham radio oftentimes
publishes material that is too ad-
vanced and technical for the average
reader. My urge was to write a letter
supporting his policy. He was right,
Material that contributes to the ad-
vancement of knowledge must be
published. Readers must be chal-
lenged to learn new matters, must be
challenged to become aware of ad-
vances, must be invited to become
more sophisticated radio amateurs.
Through ham radio, Jim did this.
Hopefully, his standards will live on
in that publication and in all of us
who were affected by him. He was
that kind of man who gives direction
to others because he is so sure of his
own principles, is so dedicated to his
purpose. And he did so without arro-
gance. He had great impact on many
of us. | always looked forward to the
Dayton Hamvention because | got to
exchange a handshake and a few
words with him. | didn't make Dayton
the last couple of years, so | never
had the chance again to shake his
hand and convey my admiration and
appreciation for what he contributed
to amateur radio. | never told him
what that handshake meant. | figured
that | would be able to—some day.
Now he is gone and that day will
never come. So, Farewell Jim, and
thanks for what you’ve given me and
amateur radio. | won't forget.

Ade, KBEEG/WORSP
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that opens flat for easy writing

Lots of useful reference infor-
mation

Extra durable paper that won't pull
loose or tear under normal use

A personal address section to
keep track of your radio friends

A record section to record perti-
nent facts of your transmissions

A scratch pad for writing fast
without having to use the log

$9.50 Edupac inc

plus $1.50 231 Norfolk St
= shipping Walpole, Mass. 02081

BimImIEmIEIEIEIE
CIRCLE 89 ON READER SERVICE CARD

80 & 84-METER
TRANSCEIVERS
$79.95

EACH ¢ “b - ‘

PPD USA. LESSBATTERIES

&

ONLY

s f4-meter transceiver which covers 3500 to
IB00 kHz is lor the old timer,

« NOVICES should order the BD-meter unil
which covers 3685 1o 3755 kHz.

« CW operation with VFO control.

» Qutput power approximately Ya watt,

* Expect up 10 1000 mile range when used with
a haif-wave dipole.

» Adjustable RF output impedance

s Low distortion sidetone oscillalor
doubies as a code practice oscilialor

» Direct conversion receiver.

* AF amplifier and sharp audio filter

* Receiver independent tuning

+ Long life operation from 9 seif-contained 1.5
volit carbon-zinc D celis

» Size 9" wide by 5" high by 8" deep

¢|nstruction manual included

Accessories reguired but not included, are B
ohm stereo phones, telegraph key. a good an-
tenna such as a half-wave dipole, and a dc voll-
meter

MANUAL AVAILABLE SEP. $2.00
SEND S A S E. FOR SPEC SHEET
ALl RESIDENTS ADD 6% SALES TAX

wport, Rhode island

B2l
N2B4(0
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NEW LOW PROFILE DESIGN

Here is a new tuner that puts more power into your anienna, works
from 160 through 10 meters, handles full legal power and then some,
and works with coax, single wire and balanced lines. And it lets you
tune up without going on the air!

WE INVESTIGATED

All tuners lose some rf power. We checked several popular tuners to
see where the losses are. Mostly they are in the inductance coil and the
balun core,

So we switched from #12 wire for the main inductor to %' copper
tubing. It can carry ten times the rf current. And we've moved the

balun from the output, where it almost never sees Iis design
impedance, to the input where it always does. Thus more power to your

antenna.

IMPOSSIBLE FEAT

The biggest problem with tuners Is getting them tuned up. With three
knobs to tune on your transceiver and three on the tuner and ten
seconds to do it (see the warning in your transceiver manual) that's 172

seconds per knob.
We have a better way; a built-in 50-ohm noise bridge that lets you set
the tuner controls without transmitting. And a switch that lets you tune

your transmitter into a dummy load. So you can do the whole tuneup
without going on the air. Saves that final; cuts QRM.

BROCHURE AVAILABLE NOW

For further details on this exciting new high-power low-loss,
easy-to-use tuner send for our new brochure. Or visit your Palomar

Engineers dealer.
Model PT-3000 $349.50 plus $10 shipping/handling. California residents

add sales tax.

master charge VISA

TR ML T e

Palomar Engineers

Box 455, Escondido, CA. 92025 » Phone: [714] 747-3343

Please send all reader inquiries directly

95




Morse Code Trainer

Advanced Electronics Applications,
Inc. has announced a new microcom-
puterized Morse code trainer product
family. The MT-1 offers precisely
calibrated speed control of characters
from 1 to 99 w.p.m. in 1 w.p.m. in-
crements. In addition, one character
speed can be selected with another
(slower) actual speed (Farnsworth
mode). The internal computer deter-
mines the correct inter-character
space requirement to send at the
selected speed. The MT-1 offers an
automatic increase of speed from a
beginning speed to an ending speed
over a selected duration of time from
0.1 minutes to 99.9 minutes. The
automatic speed increase mode can
be selected in the slow code or fast
code (Farnsworth mode). A 24,000
character answer booklet is available

for the MT-1 to enable the student to
check his progress.

The MT-1P is a portable version of
the MT-1. The Model KT-1 keyer/trainer
offers all the features of the MT-1 train-
er plus a full-feature computerized
keyer within the same package. For
more information contact AEA, Inc.,
P.O. Box 2160, Lynnwood, WA 98036,
or circle number 105 on the reader ser-
vice card.

Alliance Heavy-Duty
Rotator HD-73

The HD-73 rotator incorporates
features that contribute to strength,
durability, and ease of installation
without special tools or equipment as
well as simple foolproof operation of
the control box. It is constructed of
heavy duty aluminum castings, con-
tributing to ease of erection and
resistance to severe wind and adverse
weather conditions for antennas up to
10.7 sq. ft. of wind load area.

write for
FREE catalogue

0SL — CARD — QSL

AMATEUR RADIO STATION

MIKE O LAUGHLIN
PO BOX 7575
NORTH KANSAS CITY. MO. 64116

Blue - Stripes

Red - Call, Name,
Address

Size - 3¥%2 x5%2
Glossy Stock
Standard Report Form-
(Back)

100 Cards $14.00
Additional 100 - $4.00

Order No. 410

Box T575 North Kansas City, Mo. 84118

Mail Check or
Money Order fto:

CIRCLE 76 ON READER SERVICE CARD
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The mast support bracket design
permits a centering procedure for in-
tower application without shims or
difficult trial-and-error adjustments,
and the base design permits easy
four-bolt in-tower action. The control
unit features Dual-Speed rotation
with one five-position switch. The
rotator also has a readily accessible
externally located fuse for total unit
protection and an internally mounted
automatic reset thermal protector for
the motor and transformer. For more
Information contact The Alliance
Manufacturing Co., Inc., 22790 Lake
Park Blvd., Alliance, OH 44601, or cir-
cle number 109 on the reader service
card.

Gilfer Shortwave NRD-515

Gilfer Associates has introduced in

the U.S.A. the Japan Radio
Company’s NRD-515 communica-
tions receiver. The NRD-515 con-
tinuously tunes from 100 kHz to 30
MHz using a 100 Hz “step'’ photo-type
encoder. Received frequencies are
read to 100 Hz and the PLL-syn-
thesized circuit can be locked to any
frequency with assurance that the
drift will be less than 50 Hz/hour. The
r.f./i.f. circuit is a double conversion
upverter (70.455 MHz first IF).

The "KHZ" tuning knob moves 10
KHz per revolution and a momentary
UP/DOWN switch permits rapid fre-
quency changes at 200 kHz/sec.
There are no mechanical tuning stops
and the all-electronic bandswitching
circuit automatically tracks from MHz
to MHz. Also featured in the NRD-515,
priced at $1395, is passband tuning,
AM broadcast preselection, noise
blanker, 10 and 20 dB switchable at-
tenuator, and more.

For more information contact Gilfer
Shortwave, Box 239, Park Ridge, NJ
07656, or circle number 107 on the
reader service card.
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FIND THE ERAOR

BY MARTIN BRADLEY WEINSTEIN, WB8BLBV
c/o CQ

TN34A

?{ To VOM

p e

Here’s What Was Wrong

We had our detector diode working as a shunt and our
v.0.m. connected backwards. A twist of the diode and our
field strength v.o.m. meter is in motion.

+0
2N3906
TN
= +
10uF
150 ¥ ~LED 47K

What’s Wrong?

We've all seen these simple LED blinker badges at
hamfests. A tiny PC board behind the badge holds the cir-
cuitry. So why isn't this one as flashy as the others?

Say You Saw It In CQ

SPECIAL OFFERS
11CO5- $59.95, 11C90 - $14.95,

MRFO1 - $3.95, 95SH9O - §9.50

COUNTERS ARE REDESIGNED WITH A
FREQUENCY STANDARD OUTPUT AND
NEW CABINETRY AT SAME LOW PRICE.

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE HAL-800A 7-DIGIT COUNTER WITH FRE-
QUENCY RANGE OF ZERO TO 600 MHz. FEATURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY, AUTOMATIC ZERO
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE. ACCURACY = 001%, UTILIZES 10-MHz CRYSTAL 5
PPM. COMPLETE KIT .. .. .ccessesésssssatsanssssnsanannnnnsios $129
HAL-300A 7-DIGIT COUNTER (SIMILAR TO HAL-600A) WITH FRE—
QUENCY RANGE OF ZERO TO 300 MMz COMPLETE KIT .. ..3109
HAL-SOA B-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OR BETTER AUTOMATIC DECIMAL POINT, ZERQ SUPPRESSION UPON
DEMAND. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE.SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 10
SEC AND .1 SEC TIME GATES ACCURACY = .001%. UTILIZES 10-MHz
CRYSTAL 5 PPM COMPLETE KIT  -ccciicvcricee vassnes .... 5109

HAL/79 Clock Kit FREE with every Counter
Plus A FREE In-Line RF Probe.

PRE-SCALER KITS

HALSOOPRE....:.::ccz0s S ea s iianerissernsasees $14.95
| (Pre-drilled G10 board and all componants)
HALSOOA/PRE. ......cconovnsnannnns R e e s . $24.95
(Same as above with preamp)
HALGOOPRE....... . n Ny B P e Rt ey er
(Pre-drilled G10 board and all components) ‘19 95
HALSOO A/PRE. .....covnevvosucsssrsssnsnsnnsssssnnss $39.95

(Same as above but with preamp)

HAL-1GHz PRE-SCALER VHF & UHF INPUT AND
OUTPUT DIVIDES BY 1000. OPERATES ON A SIN-
GLE 5V SUPPLY PRE-BUILT & TESTED ... $79.95

TOUCH TONE DECODER KIT

HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND
SOLDER FLOWED G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECT QNIC
COMPONENTS. BOARD MEASURES 3% x 5% INCHES. HAS 12 LINES OUT
ONLY $39.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206
chip. Provides both VISUAL AND AUDIO indications! Comes with its own Iwo-
tone anodized aluminum cabinet. Measures only 2 34 x 334" Complete with
Touch-Tone pad, board, crystal, chip and all necessary components (o finish
the kit

PRICED AT. . covirresrsinitsassssnnssssisdsasasnsnscesastacesnsscnnss $29.85
For those who wish to mount the encoder in a hand-held unit, the PC board
measures only 916" x 1 3/4”. This partial kit with PC board, crystal, chip and
componenis

PRICED AT, ....covoissnnrarrsscsnsasssassssssiintrrssssnnsnssnnssand $14.85

ACCUKEYER (XIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR:
RETT, IN QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK.

$16.95

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO:
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH-
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95

ORDER ACCUKEYER KIT AND ACCUKEYER MEMORY OPTION
FOR $32.00.

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.
PRICED AT

CLOCK CASE Available and will fit any one of the above clocks. Regular
Price . . . $6.50 But Only $4.50 when bought with clock

SI-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use. Operates
on 12.volt AC or DC, and has its own 60-Hz time base on the board. Complete
with all electronic components and two-piece, pre-drilled PC boards. Board
size 4" x 3", Complete with speaker and switches. If operated on DC, there is
nothing more to buy.”

-------------------------------------------------------

PRICED AT o vcvcososnsssiosssssssssssdistsssassssssssnsnsestssnsassnss $16.95
Twﬂalve-vtr!t AC line cord for those who wish to operate the clock from 11n~m;15
A S2.

*Fits clock case advertised below.
SHIPPING INFORMATION
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING
CHARGES. SEND SASE FOR FREE FLYER

HAL-TRONIX

P. 0. BOX 1101
SOUTHGATE, MICH. 48195

PHONE (313) 285-1782

E T D A
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FREE TO CQ SsUBSCRIBERS

Advertising Rates: Non-commercial ads are 10 cents per word including abbreviations
and addresses. Commercial and organization ads are 35 cents per word. Minimum
charge $1.00. No ad (non subscriber) will be printed unless accompanied by full remit-
tance. Non-commercial ads free to CQ subscribers (maximum 3 lines per month). All
ads must be typewritten double spaced. Recent CQ mailing label must accompany ad.
Closing Date: The 10th day in the third month preceding date of publication. Because
the advertisers and equipment contained in Ham Shop have not been investigated, the
Publisher of CQ cannot vouch for the merchandise listed therein. Direct all cor-
respondence and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801.

QUADS AVAILABLE in 2 and multi element tri
band kits from 150.00 all components severe du-
ty construction fiberglass spreaders 13’ long
use a unigue intermally reinforced contruction as
strong as pole vaulting poles with ¥ the wind

area. db+ ENTERPRISES, P.O. Box 24,
Pinevalley, NY 14872,

SATELLITE TV RECEPTION 36-Page “How-To"
Book. Complete reprint of Bob Cooper's 7-article
series Irom Radio-electronics Magazine. $6.00
postpaid U.S. and Canada. All others add $3.00
postage. N.Y.S. residents add 48¢ sales tax.
SATELLITE TV RECEPTION, Box E, Radio-
Electronics,-45 East 17th Streel,NY, NY 10003.

DXERS: Get new DX Tables custom computed
for your exact QTH—AIl Dx Prefixes, Beam
Headings, Reverse Headings, Distances, Time
Differences, U.S. Cities, Country/Prefix Listings,
QSL Checklisls. Send callsign, $3.15 to
Willcomp, Inc., P.O. Box BB, South Salem, NY
10590.

VIRGINIA STATE ARRL CONVENTION: The Fifth
Annual Tidewater Hamfest and ARRL Virginia
State Convention will be in the great new
Virginia Beach, Virginia Arts and Conference
Center October 4 and 5, 1980. ARRL, Traffic, DX
Forums, XYL free bingo and lounge. Admission
$3.50. Advance admission ticke! drawing for
Kenwood FM transceiver, Flea market spaces
$3.00 day. Ticket and information—TRC, P.O.
Box 7101, Portsmouth, Virginia 23707, SASE.

PRINTED CIRCUIT BOARDS from sketch
or artwork. Kit projects. Free details.
DANOCINTHS, INC. Dept. CQ, Box 261,
Westjand, M 48185,

WANTED: Hallicrafter S-1 through S-7, DD-1, 8 HPA,
SX-10, SX-12, and other early Hallicratier gear, paris.
manuails, and accessories. Any condition. For my collec-
tion, please write, even If in doubt on Model No. Chuck
Dachis, WDSEDG, 4500 Russell Dr., Austin, TX 78745,

QSLs with Class! Unbeatable quality, reasonable price.
Samples: 50 cents, refundable. QSLs UNLIMITED, POB
27553, Atlanta, GA 30327

YOUR HANDLE and CALL LETTERS etc. CUS-
TOMIZED on a PIN-ON-BADGE. MUST for easy
identification at Koffee Kiatches and Jam-
borees. Send $2.50 plus 50¢ handling - JEFCO,
Dept 3-17, P.O. Box 237, Trumbull, Connecticut

06611. Connecticut residents add 7% sales tax.

SALE-TRADE: Wyoming-Utah ranch land. 10
acres $50 down, $50 month. (Offer void in
California.) FREE maps, photos, information.
Trade for ham gear, home computer, test equip-
ment, etc. Owner- Mike Gauthier, WB7QGR,
9550-Q-Gallatin, Downey, California 90240.

TUBES: Octals, 79 pin miniatures, obsolete

types, etc. List 25¢. Wamock, 45-Rothwell, Ot-
tawa, K1J 7G7, Canada.

HALLICRAFTERS Service manuals. Amateur
and SWL. Write for prices. Specify Model
Numbers desired. Ardco Electronics, P.O. Box
95, Dept C, Berwyn, IL 60402.

GENERATE electricity with induction (washer
type) motor. No modification necessary. Feed
current back into utility grid, reversing meter. In-
structions $3.90. E.P.S., Box 3572, Shawnee Mis-
sion, KS 66203.

NEED HELP for your Novice or General Ticket?
HRecorded Audio-visual Theory Instruction. No
electironic background required. Free informa-
tion. Amateur License, P.O. Box 6015, Norfolk,
Virginia 23508,

FREE Ham Radio Insider Newsletter! Send large
SASE: W5Y|, Box # 10101-C, Dallas, Texas 75207,

CLUB CALL PINS Jlines 1% x 3% $1.55 each call. first
name and club. Colors blue black or red with white let-
ters. [CATALOG) Amold Linzner, 2041 Linden Stireet
Hidgewood, NY 11385,

SPLIT SCREEN RTTY Machine lang program for TRSB0
(LI, 16K)/MB0D. §10 from B. Gorsky, 2449 Derbyshire,
C"Fevﬂland OH 4410/

FF'TEE ELEETHUH!CS SURPLUS CATALOG Bargain
Packed. Fascinaling items. Many never belore adver-
lised. ETCO-003, Box 762, Plattsburgh, NY 12901
SURPLUS WANTED

MAKE YOUR CAR INVISIBLE to police radar.
Compilete, simple plans - Send $5.00 for manual
to: Microwave Systems Engineering, Box 936
CQ, Woodside NY, 11377.

ZZZ ELECTRONICS

| P.O. Box 306
Loganville, Ga. 30249

Check your magazines, check your deal-
ers, then check ZZZ Electronics. Don’t
make even a one dollar mistake. We
handle these lines and many more.

MIRAGE

AEF. MFG.
AVANTI
AZDEN
B&W
BYNCHER
CUSHCRAFT
DENTRON
HUSTLER
HY-GAIN
ICOM
LARSEN

MFJ

UPS, C.0.D. or Brown Trans.

AZDEN 2000

WHILE SUPPLY LASTS.

284.00

HOTTEST 2 METER
MOBILE ON THE
MARKET

* CDE ROTORS
* HYGAIN ANTENNAS
* ROHN TOWERS

WE WILL NOT BE UNDERSOLD

NYE VIKING
ROHN TOWER
SANTEC
SHURE

SWAN
TEN-TEC
TELETOWER
TELEX

TREC

We accept Master Charge, Visa & Interbank cards. Will ship

Call for extra special prices on
these amateur products.

CIRCLE 49 ON READER SERVICE CARD

Extra Class
Easily With:

Bash

Educational Services
Test Guides

$9.95 each (inciude $1.25 for postage and handiing]

Bash Educational Services

P.0. Box 382
San Leandro, CA S4577

CIRCLE 86 ON READER SERVICE CARD




ECTE NN C W, ELECTRONICS SALES CO.

FEEE?J.I-EANL(S:YF% 800 Lincoln Street Denver, Colorado 80203
-/ AREA 303-832-1111

TIME U
OESE TEE BEST FEATURING THIS MONTH

BUY
JAN CRYSTALS To

1

+ CBstandard
« 2meter 4
+ Scanners Linear
« Amateur Bands A r f.
* General Communication m
« Industry p Imiers
» Marine VHF
» Micro processor crystals In Stock For Immediate Delivery.
Send 10 for our latest catalog.
write or phone for more details. We Also Stock All Major Lines:—
Jan Crystals
2460 Crystai Drive ICOM @ R.L. DRAKE ® YAESU @
Ft. Myers, Florida 33907 ;
all phones (€131 936 2367 COLLINS ® ETO ® SWAN ® TRIO-KENWOOD®
easy to charge || | DENTRON ® STANDARD ® ROHN®
B e TRI-EX® PALOMAR ® HY-GAIN ®
@ | LARSON ® CUSHCRAFT @ TPL ®
MIBAGES B00 LINCOLN ST.,DENVER,CO, 5012013
| (303) 832-1111

CIRCLE 7 ON READER SERVICE CARD CIRCLE 81 ON READER SERVICE CARD
( RAPID MOBILE CHARGER | 'SEE THE WORKS" )
gThe DEB-TED Rapid Mobile Charger is a o
»constant voltage charger that will charge OUR EASIEST CLOCK TO
Cyour batteries off a 12 Volt source in 4-6 ASSEMBLE!

(Eh-:}urs. You may use the charger at all
( times, this includes transmit and receive
Cperiods. It 1s equipped with a cigarette

lighter plug on the input side and the

6 Digits 12 or 24 Hour Format
Clock rests between two
pieces of clear plesiglas A

Gﬂﬂﬂfﬂprialﬁ charging plug on the output DOEVES NS AT

' Kit is complete including to
Csnde. Models available now for the Kenwood TR2400, Yaesu 207R, Tempo quality PC ;;nard Al cnmgpnngiq ore-cut and drilled
(S1, S2. S5 and the Wilson Mark Il and IV. Other models available also plexiglas and all Fardwaie . . $29 95
(please call or write for info.......cvoviverevnineennenenn. $34.95. 1 Bt Ak Tabbal oot o g $39.05
Q COMING SOON THE NEW ACVERSION = {7 nrrrommmmmmmmmmnmmmnnsss |
¢ VEHICLE INTRUSION ALARM

(¢ An easy to assemble and install kit that offers options not normally found
. in other alarm systems. Hidden switch mounts under the dash. Kit has
¢ provisions for sensors and remote control switch. Programmable time

(} delays for exit, entry and alarm periods. Basic hook-up utilizes dome light
. circuit activating when doors are opened. The alarm will drive a siren or
(¢ pulse horn at a THZ rate. Not prone to false alarm do to reliable CMOS§ MODEL 5314 CLOCK KIT 12 or 24 hour format 6 large
( E”EL“"}I'. No external switch I'EL]UIFEU' 'C‘DijIEtE Kit with €dsy to follow Oy D|g|tS Kitis CEIITIIZ]lEIE with all parts, pc board and

G INSUCHONS BNt GIZQERTNS.. . .. e on v s roanrmonnneosnunnsans $12.99 custom designed cabinet. (Specify Whit or Black)

G NN IOE BRSO . vl v st s e e e e e A N Y e e o 519.95 $29 95

(¢

E H DEBCO ELECTRONICS e Add 5% Shipping for U.S. e Orders under $20.00 add
PO.BOX 9169 & Canada $1.00 handling

( H All 1 u -
_, o oreign orders add 10% e QOhio residents add 4':% Tax
( CINCINNATI,OHIO 45209 | 5 oo orcers &%

: i e Master Charge and Visa
Phone: (513) 731-7220 Welcome CALL OR WRITE EOR CATALD(

=t
(LS s e e e S e e e e S e e e e o T e e N e N S

(
8

S o o N S o S o N S o o N o o o o o o S o o N o o S o o o N o S o o o o o e o
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Deniron_

Dentron DTR-3KA
DTR-1200L

'ﬁlt.
15 ;% ¢ ®

Also In Stock:

BE&EW Telex
CDR MFJ

|| CushCraft Bencher
HyGain Nye __
Larsen Amphenol
Swan

Dan C. Britt, K4URK ’
Britt's 2-1Way Radio
Sales & Service

2508 Atlanta St., Smyrna, GA 30080
Belmont Hills Shopping Center

(404) 432-8006

g4 cUSTOM TRANSFORMERS

HEAVY-DUTY
REPLACEMENT TRANSFORMERS

ALPHA ATT D POWEE TrBN B OITIBN . & . v v v v vs vsssssssssnsrsssesdesssesssins
ALPHA ATTS PowWer TransiOmmBr. . . ... .o vvvvernorasssarsassnnsrsnansss
I BT LK 0D Pt T ranBlOfir . . . ... i cvisivssvnssnsrtsnnsssnsrennsessms

COLLINS 30L- 1 Power TranS Ofmmer. . .. . .. vnsinccnsasasansasansnssn
COLLINS 30S- 1 Plate Trans Ommer. . . ..o .o r e e crcma s renmnsrnnmne
COLLINS 516F-2 Power Transformer. . . ... ... e VG i A S R gt L,
COLLINS KWS-1 Plate Transformer. . ...... e Moreld e A e
COLLINS PM-2 POWer TraNSIOmMIeT ., . . . . oo e v v v isnrrasersarbosanssnnss
DENTRONDTR2000L-BPower TranslOomier. . . . ... ...ccovveioeccncrvnnnns
DRAKELABPlate Transformer . _ _ . ... . ... ...ceuus
DRAKE L4B Outboard Plate Transformer
GONSET GSB-201 or 201 MK IV Power Tmnsl'mnur ........................
HALLICRAFTERS HT-32 or HT-37 Powear Transformer. . ... .......0. 00 NP
HEATH HA-1OWarriorPlate Transformer. .. ... ... .coveesssanssassnsssnsse
| HEMHMWHMTWM

HENRY 2K Plate Transformer, . . ........
HENRY 2K-4 Power Translommer. . . .. ... ... vmcrsannransrrransinnnns
HENRY 3IC-A PIate Translormmier. . . &b e i it ieeiinhbainesbhiassinanseas
HENRY SR-A DG FHI CNOKE . (.. osisissscnsrssbsstannsssidesssyssssns
JOHNSON Thunderbolt Plate Transionmer, . . .. ... .0ovevenrocnrnrmnrsranes
SWANMKHNorMEVIPower Transformer . . . ... ... .....coocu,

OFF-THE-SHELF SPECIALS

PLATE XFMR: 2400 VAC @ 1.5 AMP ICAS, 220240 VAC Pri, 41LBS. . . ... ... .. §16500
PLATE XFMR: 2400 VAC @ 2.0 AMP CCS, 115230 VACPr, B01LBS. . ... ... S215.00
PLATE XFMR: 3000 VAC @ 15AMP CCS, 20 VACPrL, B0LBS. . ............. $215.00
PLATE XFMR: 3000 VAC @& 30AMPCCS, ZOVACPI_ 120LBS. ... .......... $395.00
PLATE XFMR: 3500 VAC @ 1.0 AMP ICAS, 1N5Z230 VAC P 41LBS. . ......... $165.00
PLATE XFMR: 400004800 VAC @ 1.5 AMPICAS, 230 VAC Prl,B0LBS. ... ...... $220.00
PLATE XFMR: 8000 VCT @ 0.8 AMP CCS, 115/230 VAC Pri_ 41LBS. . .. . $765.00
FILMT XFMR: 5.0 VCT @ 30 AMP, 115230 VACPri 85LBS..................§ 3750
FILMT XFMR:50VCT @ 60 AMP, 110220VACPri, 1341LBS.. ...............$ 1500
| FILMT XFMR:75VCT @ 21 AMP, 105N17VACP_ 85LBS. ... .. ............§ 37150
FILMT XFMR:75VCT @ TSAMP, 115230 VACPri, 2021BS. ... ............. 5 9500
FILTER CHOKE: BOHY @ 1.5AMPDC, 10KV Ins,,41LBS . . .........ovvvunny $165.00
SWINGING CHOKE: 530 HY @@ 1.0 AMPDC, 10KV Ins.,23LBS. . . . ........... $115.00
FILMT. CHOKE: 30 AMP Bi-Fllar wound RF tllament Choke (1830 MHZ). . . ... .. $ 1200

mmmnmmmﬂﬂm
| Many others

4007 Fort Bivd,, El Paso, Texas 79930 Telephone (915) 566- ‘
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SL-56 AUDIO ACTIVE
FILTER

$£79.00

ppd
LUSA &

(Canada

FOUR FILTERS IN ONE
AT THE SAME TIME

Call, Write or SEE
Another ISSUE for Details

ELECTROMICY RESEARCH CORP. OF VIRGIMIA
F.0. 80X 2374
VIRGIMIA BEACH, YIRGIMIA 23452

TELEPHONE [(BO4) &g3-2000

Please send all reader inquires directly

HOT DX INFO!'!!

World'’'s Best Known
WEEKLY DX BULLETIN
Calls —Frequencies —Propagation—QSL Info
for those Rare and Exotic countries
SEND Business size SASE for sample copy
TO: THE DX BULLETIN
306 Vernon Ave,, Vernon, CT 06066

Please send all reader inquires directly

BUY, SELL, TRADE new and used amateur radio
and computer equipment. Monthly publication.
Lifetime subscription $5.00. Send to Nuts &
Volts, Box 1111-Q, Placentia, California 92670.

WANTED: HR-1680 Rcvr working or nonworking.
State condition. Jim Holden, VE3IGMN, 853
Westdale St., Oshawa, Ontario L1J 5C2.

102 = CQ + September, 1980

Pecos Valley A.R.S.

112 WEST FIRST 505-623-7388
ROSWELL, NEW MEXICO 88201

TEN-TEC

G e i SORPRREEEE I RS e $1019.00

EIRE TN o e o o wn o e o A YIRS $ 749.00

GENTIIY 2 o o 1o om 0w sl i mesenn T O R T

ARGBONAUT .o cvovenrtrnensesasmed $ 379.00
AEA

MORSEMATIC ......................% 189.00

MK-1..... PE R ] ..% 79.00

AN 2 Ul iy il e b ab va it Eiald CALL

el e SR AP L T R $ 48.00
HY-GAIN -::....... 30% OFF LIST ON ANTENNAS
ICOM

IC2-A . P ey - Lfi ]

CALL FOR DTHE’F!E ........................
LUNAR, BUTTERNUT, B & W, ARRL, TEMPO
FREE SHIPPING MOST ITEMS MC & VISA

* TRADE-IN's WELCOME -+

ELECTROKIT
DX-QSL SERVICE
P.O. BOX 568, MILFORD, MA. 01757
Our professional service will mail your
DX-QSL Cards First Class to any DX
QSL Bureau, QSL Manager or direct, if
neither i1s avallable.

1.25 Cards, $.07 each: 26-50 Cards,
$.06 each: Over 50 Cards, $.05 each.
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HT-32A MANUAL NEEDED please by service-
man overseas. Will pay photostating & postage
costs. Roy Berkowitz, P.O. Box 1036, A.P.O. New
York 09194,

FREE: Superior Trajectory C+ Unifield Relativ-
ity eliminates E.S. aether BEFORE (instead of
Einstein's after!). Thomas, 408 Vermont,
Daytona Beach, FL 32018.

YAESU-FR101 Mint—$390. National NCX-3,
Wipwr supply—3$175. R.E. Delorme, 615 Stuan,
Green Bay, W 54301, 1-414-435-0960.

TRS-80 HAM RADIO PROGRAMS: Antenna de-
sign, conversion tables, design equations, con-
test dup check, Morse transceive. All for $14 .95
(16K-LII). VLA Software Supplies, Box 721, Union
Station, Endicott, NY 13760.

e —
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COAXIAL CABLE SALE

MilL SPECS—POLYETHYLENE

RG213 noncontaminating. .. ......, gy J2¢/it.
REGAUSS%shield. ......... ... ... ... . 000, 25elit.
RG11AUTSohms. . .............. RPp—— . - | 3
LOW LOSS FOAM
RGBUB0% ehield. . ... ... o vt 18e/it.
RGBU 97% shield . . i S niere 8 el s m e R
RGS8U......... e et eaere T
RGS8U 100% foil shield . ORI | K
Hﬂw:lhh!-ilgll-ﬂg: 1Teiit
—shipping $3 1st 100 i, $1 each add'l. 100.
CONNECTORS

g P A R MR 15529
EE‘E[B ........................... 1%
1 ll. ludin l.'llll.‘-h cabie with

w bp:nnu:hlnd .............. 351.00
H.l:ll.rl.':lr o o R P T L 10151.69
UHFTMAGY). ......c v vrernnrscnnrarsnnrs $2.39
T AN S VST : AA A e s Walala $1.59
F5e(TV e i ba . 10/51.88

- 30e/pkg.
FREE CATALDG—VISA/MASTER CHARGE—C.0.D. ADD $1.50
FL RS. ADD 4%

NEMAL ELECTRONICS

5685 S.W. BOth ST., DEPT. 4X, MIAMI, FLORIDA 33143
TELEPHONE (305) 661-5534

CIRCLE 10 ON READER SERVICE CARD
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R-X Noise Bridge

All Palomar Engineers products are
made in U.5_A. Since 1965, manulacturers
of Amateur Radio equipment only.

e Learn the truth about your antenna.
e Find its resonant frequency.

e Adjust it to your operating frequency quickly
and easily.

If there is one place in your station where you cannot risk uncertain results
it is in your antenna.

The Palomar Engineers R-X Noise Bridge tells you if your antenna is
resonant or not and, if it is not, whether it is too long or too short. All this
in one measurement reading. And it works just as well with
ham-band-only receivers as with general coverage equipment because it
gives perfect null readings even when the antenna is not resonant. It gives
resistance and reactance readings on dipoles, inverted Vees, guads,
beams multiband trap dipoles and verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR meter or your resistance noise bridge
tells you only half the story. Get the instrument that really works, the
Palomar Engineers R-X Noise Bridge. Use it to check your antennas from1
to 100 MHz. And use it in your shack to adjust resonant frequencies of
both series and parallel tuned circuits. Works better than a dip meter and
costs a lot less. Send for our free brochure.

The price is $55.00 in the U.S. and Canada. Add $3.00
shipping/handling. California residents add sales tax.

Fully guaranteed by the originator of the R-X Noise Bridge. ORDER

YOURS NOW!

Palomar Engineers

Box 455, Escondido, CA. 92025 = Phone: [714] 747-3343

H

Please send all reader inquiries directly 103
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Model LM-Series Model TM-Series

Model W-Series

Supports 8 5q. ft. Su 16 sq. The Sky Needle

of antenna area ft. of antenna series supports

in 50 MPH winds. area in 60 MPH  large amateur

CDR rotator winds. Large top beams. Hinged

mounting plate in section for all base mount

top section. Rigid CDR and small included for

base mount prop pitch concrete base.

included. motors. Tilt-over Geared tele-
option. scopic winch

included. Motor

90" & 100
models.

Come to Tri-Ex for innovative tower design and
engineering! Our towers are famous all over the
world for their strength, stress and wind resistance.
Now you can buy a superior Tri-Ex tower at
FACTORY SAVINGS!

Choose your metal. Towers can be fabricated in
steel to ASTM Specifications with hot-dipped gal-
vanized finish (done after construction so that inside
surfaces are zinc-coated, too). Or in Triexium™, our
lightweight, corrosion resisting, high-strength light
alloy,

Tri-Ex HAM towers are available self-supporting or
guyed, take your choice. The W series of crank-up
towers, the LM series of crank-up/tilt-over towers
and the TM sky needles are self-supporting.

Use your charge power to buy your tower. Tri-Ex
honors Visa and Master Charge credit cards. If you
have questions about tower accessories or which
size tower is right for your antenna, call Billl Salerno,
his technical sales know-how is ready to serve you.

&
ri=Ex
TOWER CORPORATION

7182 Rasmussen Ave., Visalia, CA 93277

included with 707,

Buy Direct from the Tri- EX Factory

Factory Direct Prices
Save You 25%!

S
A

TOLL FREE
800-526-5277
in New Jersey
201-279-7528

CALL NOW
or
USE THIS HANDY ORDER FORM

Mail to Tri-Ex Tower Corp.

7182 Rasmussen Avenue, Visalia, CA 93277 CQ
Name ..
oo ety R U] S I e e S W R =
KT e s ves prad ooy Nir h bR AT R A EnD R v aians Zip
O Check Enclosed O Visa | yme O M/C | |
[~ |
CaNd #. . iicieiicainne A agaaEadds EXDIOR. i il
BADKR. il svivinaiss issnbusyers DGRBS .ivvaivasiviviisivivsadnns
Wind Load Factory
Model Nested Extended :
Number  Height Height  , 950 MPH E;{g:‘
ED 40° 13'0” 40" 6.0 Sq. Ft.t $ 49200
MW 35°* 20’ 5" a5’ 9.5 Sq. F1.1 435.00
MW 50°* 20' 10 50" 8.6 Sq. F1.$ 668.00
MW B5** 21'3 65 5.0 Sq. Ft.1 918.00
W 36** 20' 6 36' 9.0 Sq. Ft. 546.00
ws1*" 21' 0" 51° 9.0 Sq. Ft. B844.00
WT 51°° 21" Q" st 9.0 Sq. FL. 923.00
Wer- 22' 0" 67" 9.0 Sq. FL. 1.816.00
LM 237" 20' 6" 37 16.0 Sq. FL. 1.064.00
LM 354°* 21' 0" 54' 16.0 Sq. Ft. 1,337.00
LM 470" 23' 6" 70’ 16.0 Sq. Ft. 2,826.00
LM 470D** - ;
Motorized 23' 6 70 16.0 Sq. Ft. 3,221.00
T™ 490°° v o .
Sky Needle 28'0 90 37.8 Sq. F1. 10,560.00
*Triexium™

**Also available in Triexium. Please consult factory for prices.

tWhen properly guyed 2 positions.
:I:Hi:mf bracket or guyed at 1st level.

NOTE: All products FOB Visalia, CA. Prices and specifications
subject to change without notice. Ninety day limited
warranty. California residents add sales tax.



DOUBLE YOUR PLEASURE

Versatility Plus . . .

Work Both 2 and 3 Meters
With Yaesu’s New FT-720R

The ET-720R series is a compact VHF/UHF mobile transceiver that hamesses the incredible power
of the microprocessor to bring you top-operating flexibility. Start with the FT-720R Control Head, then
add either the 10 watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You can clamp
the Control and RF Deck together or use an optional remote cable to hide the RF Deck.
The best news is still to come! By using the optional S-72 Switching Box and two remote cables, you
can use a single Control Head for operation with both the 440 MHz and 2 meter decks, giving you a
high-performance two band FM station for your car or home. Compare the features below, then ask
your dealer for a demonstration of the fabulous FT-720R series. . . another winner from the

performance leader . . . Yaesu.

@ Four simplex/repeater memory channels, @ Priority channel with search-back feature.
plus receive-only memory channel. Pause feature that holds, then restarts scan,

@
@ Scanning controls on microphone with on busy or clear channels.
search for busy or clear channel. @ Digital display of last four digits of operating
@ Optional 32 tone CTCSS module for frequency.
accessing private repeaters. @ Single Control Head may be used for operation
@® Colorful, easy-to-read LED power on both 440 MHz and 2 meters via optional
output/S meter. switching box and remote cables.
@ Built-in 1800 Hz tone generator. ® Extremely compact size, light weight.
FT-720RVH Specifications FT-720RU
144.00-147.99MHz | Frequency Coverage 440.00-449.975 MHz
10kHz Synthesizer Steps 25kHz
25waltts | Power Output 10 watts
.32uVfor20dB Sensitivity 0.5 uV for 20dB
quieting quieting
+6 kHz (—6dB) Selectivity | +12kHz (—6dB)
+12kHz (—60dB) +24 kHz (—60dB)
&Aﬁmm“&smﬁ U &E@@ \g/
The radio.

CIRCLE 48 ON READER SERVICE CARD .”
vmwmﬁmiwwn.wmmomﬁw Ry
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati,OH 45246 e




The 2AIouch!

ICOM Quality and Performance in the Most
Compact and Economr.al Hand-Held Designed for Ham Radio.

D_ BACK VIEW
Synthesized 2 Meter i Ifhz ?"sf; |
simplex/duplex

Hand-Held e Hi/lo ;::wer
FEATURES YOU'VE WANTED
1 Touch Tone* Pad
1 800 T/R Channels.

Synthesized.

1 1.5 Watt Output High/
Low Power Battery
Saving Switch to .15
wWatt.

_1 Separate built in TOP VIEW

Speaker & Mic. Excel-

lent audio quality. NG antenna connectol
p Rubber Duckie
L Compact. About the standard

size of a dollar bill. transmit indicator
1 Variagble size NiCd / 5que|.|:h

Power Pack, 3 sizes
available to suit your
needs. (250 MA stand-
ard). Makes the IC-2AT
the most compact syn-
thesized Hand-Held on
the market.

L] ICOM level Receiver
Performance-ICOM
Quality Receiver in @
compact package

(.2uv/20db typical)

_l Optional Leather Case,
Mobile Charge Cord,

volume
control

9 khz channel selection

ES;‘;EB'}? i 10 khz channel selection
available. speaker/mic jack

With slip on/slip off
Bottom NICd Pack, you
can vary the size of the
Hand-Held from about
116 mm high to 175
mm high. Easy fo carny
exira Snap-on packs

[€3[icoM|

ICOM AMERICA, INC,

2112 - 116th Avenue NE
Bellevue, WA 98004

packs with you for ex- 3331 Towerwood Dr., Suite 307
tended trips. N . i Dallas, TX 75234
1 Complete with BP3 3 ITC ...

NiCd Pak, wall charger,
flexible antenna and
belt clip.
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