
o

THE RADIO AMATEUR'S JOURNAL



k m
Components are the latest in communication systems adapting to your stations' needs. The OTR·3KA and DTR-1200L are equipped
with heavy-duty handles for 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. II fealures large 3v, W shadow box, back lit meters for easy reading.
and tuned Input tor compatibility with solid state or lube transceivers. The OTA·3KA antenna tuner handles a full 3KW PEP. It
features a buill in 2KW dry 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.

SPUriOUS Emissions:

Modes:
Power Input:
Power Requirements:
RF Drive Power:

DC Plate voltage:
Duty Cycle:
Input Impedance:
Input VSWR:
Output Impedance:
Antenna load VSWA:
AlC:

DTR·3KA Antenna Tuner

Frequency Coverage: 1.8 - 30 MHz continuous
Buill In 2 KW PEP Dummy tcec . Forced Air Cooled
Input Impedance: 50 ohms (Resistive) to transmitter
Antenna Inputs

Coax 1,2 & 3 · unbalanced-may range from a lew
ohms to a high impedance

long wire - tow to high impedance
Balanced une . 75-660 ohms

Power Capability: 3000 watts P.E.P.
Wattmeter: 200 walls forward

2000 watts forward
200 watts reflected

Accuracy: % 5%
Remole sensor box
3'h ~ backlit meters
Dummy load: with manual or automatic forced air

cooling.
Inteoral 3KW Balun
CIRCLE 8 0'" RE....DER SE.RVICE C...RD

5 '1. · H x 17· W x 13· D ( 1 9~ W with
rack brackets)
48 pounds

FCC Type Accepted
Size:

Weight:

DTR·l200l Linear Amplifier

Frequency R.n....s:
80 Meter Band 3.45 · 4.6 MHz
40 Meter Band 6.00· 9.0 MHz
20 Meter Band 10.00 . 16.00 MHz
15 Meter Band 20.95 - 23.50 MHz
10 Meter Band Export MOdel

USB, lSB, CWo ATTY, SSTV
1200W - SSB, 1000W . CW
234/117 VAC 50/60 Hz
150 Walls maximum and 65 watts
minimum lor 1 KW DC input.
Idle + 2300Vapproximate
100% SSB, CW, ATTY, SSTV
50 Ohms nominal
1.5 to 1 average
50 Ohms nominal
2 to 1 maximum
negative going, adjustable from Iront
panel
tMD - greater than 30 db down
Harmonics - greater than 40 db down

swttcnecte 12VDC accessory output voltage
Multimeter:

Plate voltage 0 . 3000VDC
Plate Current 0 - 500ma
Relative Output Adjustable

Front Panel Plate Voltage swncntne



KLM 's
7.0-7.3 -47.2 dBd

KLM's
KT-34

7dBd

ox punch on 40 meters . Constant goi n a nd low VSWR
c cross the band-phone and CW. Line a r loaded to re d uce
size and weight .

Now with booms of strong 6063-T832 alloy tubing!

KLM's
5 & 6 Element

.........'::>«~1 "Bi9 5tickers' ~'____

KLM's
" 4-Bangers"

The Contesters choice f or OX on 20. 15 o r 10 meters.
KlM's world famous "Big Stickers" offer unbeatab le
ga in. FIB. bandwidth and pottern.

9.7-l1dBd

7.7dBd
for 20 , 15, or 10 Meters

CONTEST
GONT~~!TEST

Contest t
Contes

The Tribonder : t rue broadband coverage, phone and
CW, on 20, 15 a nd 10 meters wi th no tu ning or ma tching .
Hand les 4 KW with extraordinary e fficiency.

--

.4 Element monobonder power at a reasonable price . Full
performance across each bond , no tuning or matching.
One man insta llation , s tcckcble . ideol for lightduty

towers and~,~o~to~t::.o:.:,,::.. -~~-=;F::";"'------__

KLM's
3.8-4*

ultimate:

7.2 dBd
9.7 dBd

"Wo Id Class" Amateur who insists on th:}

_-il~
KLM's NEW
7.0-7.3 -5 *

And, for the

( 408) 779- 736 3•

Br ings the world famous ga in and FIB of KlM 's 20 meter . The w orlds one and only commercially a va ilab le
5 e lement " Bi g St icker" to 40 mete rs ; del ivers rotatable 80 meter beam . The 3 .8-4 is s imp ly
uncha llenged performance all across the bond . unchallenged in ir s closs .

'BUILT ONL Y TO YOUR ORDER. CAll KLM FOR DETAI LSAND SPECIFICA l iONS.

KLM 17025 LA UREL R OAD , M ORGAN H ILL , CA LIFO R N I A 9 5 0 3 7
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FREE
PHONE!

854·6046
CAUF. CUSTOMERS PLEASE CALL OR VISIT STORES USTED BELOW

PLUS FREE SHIPMENT U.P.S. (Brown).
(Except where otherwise noted)

ALSO SHIPPING REGULARLY TO COUNTRIES
ON ALL CONTINENTS . . .

Bob Fwrero . W6RJ K6AHV. Jim Ra"-ty. HllflJ
~ well ~.-..-. hams 9"'" you COUt1eous
pefSOnall.zed se<voce

2 METER
HAND-HELD

~
.
•

• . • . $

~ .; "' ,.

TS·180S/DFC

TR·2400

TS·520SE

C'!~O~~9FgQlR
DEALS ON KENWOOD's "BIG 4"

(and all other Kenwood ham products.)

$36.95

CDE ROTORS

T2X HAM IV fJ

-
1 '-

-

SHURE!
HAM RADIO
OUTLET #444
MICRO­
PHONE

ALLIANCE ROTATORS
HD·73 U·100
510995 54195

COLLINS KWM·380 DRAKE TR·7/DR·7 YAESU FT·707 ALPHA76A

••• • •
~. e.:.,:':..::----'.....

CALL FOR YOUR SPECIAL PRICES ON THESE EXCELLENT ITEMS

OVER THE COUNTER (Mon. thru Sat. 10 AM to 5:30 PM) MAIL ORDER, Phone. Write .

1 m....$1 KtIOtls Be<'J Film OAKLAND, CA 94609
2811 Telegraph Ave. (415) 451-5757

Iiwy 2_ Dow",,,,,,n Lett 21th oll-,amp

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900

H'll...... y 163 & Cl."......ant lolesa 81..."

• ilUJA~ . Al...... . ......eco . BE"'Re...T. 1IE..c ><ER . 8fRO . CDE . COl-l...S
• CURTIS .C\JSHCAAFT .~. DE ",TOOI . OAAo<E , D ~ E..a,..EE R'..a . E,UAC
• ElECTAO- 9P'\CE - HlISTU: R · ><V-GAlN _ICOU _ KENWOOD . KLU , U FJ

• U'''' ' ,PAOOUCTS ·~lEV · " Ol · "'YE . PAl.OUAR _ 1'108OT . AQH" , S><Ul'lE
• SWNo _ TEl.t:~ - f ElRlE X- TElIoIPO • TEN- TEC • TExAS RF _ TR' S TAO • TAl SU . l,I()RE

Pie..... unci alt ..adef Inquif.. " 'rKlt)

VAN NUVS, CA 91401
6265 Sepulveda Blvd. (213) 988-2212

Sano~ FlOy .. VlClory 8'''''

p'QS~ "-'tIIOICllO t l\,Onge ....1'I<ll>. notoee
Clio' ,_add SIIleIIa.o

ANAHEIM, CA 92801
2620 W La Palma

(714) 761 -3033 (213) 860-2040

BURLINGAME. CA 94010
999 Howard Avenue (415) 342-5757

5 m.1eS _ on 101 "om S F ....'po<l
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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 lb.
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.

Into the
Mainstream

with the

Keith Konsole"
Now, bl'ing 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 lb. density
laminated particle board,
using dowelled, corner­
blocked, steel-braced, and
mortlced 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, tool

For more Information conbct yo ur local dealer or write to :

Keith Engineering Corp.
CIRCLE 61 ON READER SERVICE CARD

Dealer Inquiries Invited

P.O. Box 16782
Clayton , MO 63105
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Complete Computer. Sy$l ems

~;i~.--~~~ Frequency Counters

2-Meter
equipment

oser Iloscope:.:""''-'-- __.:..Fine aie-ee Components

Wattmeters

Sail-study programs
lor Noyice and

General Class exams

~~~

Discover al l the newest in amateur radio,
test instruments, self-inst ruction programs,
computers, color IV's, stereo components,
and convenience items f r your home .

All in easy-to- buil d, money-saving kits .

All in the new Heathkit Catalog.

Send lor y'ours loday.

If coupon Is missing. write Heath Company,
Dept. 012·692, Benlon Harbor, MI 49022.-

In Canada, write Huth Company, 1480 Dundas
Highway East, Mississaug a, Ontario L4X 2R7.

I Heathkit Ma ll to He.th COmpanr. Dept 012-692, II Benlon Hartlor. Ml 49022 I
VISIT YOUR HEATHKIT. STORE I Please sene me e Heelhk'l Celelog. I
Heathkit Products are displayed, sold and serv- I I am not cu rrently receiving your catalog. I
iced at Heathkit Electronic Centers " In "the U.S. I _
and Canada. See your telephone white pages............. _ Nlme I
for the location nearest you. IAdd,... _
'Unitl 01 Vari,echn ology Elact tonica Corporat ion In the u.s. _ _

_ CIty 51a'e _

I AU~12 Zip I
~---------------------~

Say You Saw It In CO September, 1980 • CO • 7



:==~7j~\I~ illO~01=====:
AN EDITORIAL

Y#e'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. I 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 25q:
stamps for the postage for a replace­
ment issue. It 's a good feeling to
know how many of you care about CO
and about us. We really appreciate it
and thank you for your outpouring of
support.

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

Meet Me In St. Louis
The intrepid CO staff (K2EEK,

K2MGA, W2LZX) attended the St.
Louis Convention this past Memorial
Day weekend. CO 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.

8 • ca • September, 1980

F/eamarket Folly
There's a local club on Long Island

called the Long Island Mobile Ama­
teur Radio Club, or L1MARC 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 flea market 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 I
think we're all a tittle 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 I got to clear out some
of my basement. I only hope there
isn 't a tornado or it doesn't snow this
weekend for the rain date. There's
always something.

LlMARC Followup
The rain date for the L1MARC

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
L1MARC folks were at a loss as to
what to do with nice weather. I've still
got some great buys left for the next
one they put on.

Big D
The beginning of June found Jack

and I 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 CO
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.

AI/anta
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. I would
guess that about 5 or 6 thousand
turned out for the Hamfestival and
crowded the hotel exhibit area. John
Attaway, K4I1F, our OX Editor, flew up
to be on the Program, and Karl
Thurber, W8FX, our Antenna Editor,
and his wife stopped by to say hello.
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.

I 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, K2EEK
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enter the new world ofTEN-TEe
ln~
lUl

NEW - All 9 HF BANDS. Full coverage
from 160 through 10 Meters. Ready to go,
with crystals sU:fpJied for seven bands (crys­
tals for 18 an 24.5 MHl bands available
when bands are ready for use).
ALL SOLID-STATE. From the pioneer.
BROADBANOED. From the pioneer.
NEW 3·MODE, 2·RANGE OFFSET lUN·
ING. Another TEN-TEe first... (l) Offset Re­
ceiver Tuning. (2) Offset Trensrnttter Tuning
lind (3) Offset Transceiver Tuning. None
other has it. For complete lIe Klbllity, to meet
all needs, line tuning or Ox. 2-ranges: :to 500
Hz or± 4 kHz.
OPTIMIZED RECEIVER SENSITIVITY.
For an Idea l balance between dynamic range
and sensitivity... from 2/A-Von 160 to 0.3 IJ-V
on 10 MeIers.
NEW OPTIMIZED BANDWIDTH. Seve n
response curves-lour lor sse, three lor
CWO Standard I-f filter is an 8 -pole 2.4 kHz
crystal ladder type. Options include a 1.8
kHz 8 -paIe erystelledder type, a 500 Hz g,
pole cw filter lind II 200 Hz s.-pole CW filter.
Switch lin optionel filter from the front panel
to put it in senes for up to 16 poles o f filter­
Ing. And the standard CW IIctive eudto filter
has 4SO lind ISO Hz bandwidths for added
attenuation. New toggle switc he s select i-f
and lIudio filtering. Selectivity for any situa­
tion.
Bum··IN NOTCH FltrER. Vam.ble null
elimir\lltes unwanted signals a nd carriers in II
pass blind from 200 Hz to 3 .5 kHz \OIIth a
notch depth o f more thlln SO dB.
NEW BUIlT·1N N OIS E BLANKER. S ta n­
dard equtpment. New 2 -pole monolithic
crystal filter handles big sigllills easily, mekes
impossible locations usable.
GREATER DYNAMIC RANGE. Better th...n
90 dB, typtC<'llly_ Reduces front-end overload
and distortion. Plus a PIN diode swttchable
18 dB attenuator o n the RF gain control.

NEW " HANG" AG C. Smoother operation,
2-SPEED BREAK-IN . " Fast" or "Slow"
speeds. " Fast" for instant, full b reak-in .
"Slow" has a longer m ute lime before re­
ceiver is a ctuate d for working crowded ba nds
with heavy QRM and for mobile,
WWV RECEPTION. On the 10 MHz blind ,
DIGITAL READOUT. 6 shielded 0.43~ LEOs
with 5 in red, the 61h (100 Hz) in green,
SEPARATE RECEIVING ANTENNA CA·
PABILITY. Use with separ... te components,
instant break-in linears, or rre nsve r rers.
"S"/SWR METER. Easy- to-re...d . Electron­
ically switched.
200 WATTS INPUT. On 1111 bands, when
used with 50 ohm load . Prove n , censer­
vatively rate d design. Fully warre nted for first
year, pro-rata waTTanty for live extra years!
100"" DUTY CYCLE. Full power hour afte r
hour without fail. Ideal for RTTY. SSTV o r
any hard usage.
BUILT·IN VOX AND PTT. Smooth VOX
with 3 front panel controls. And PIT control
at both front and re...r panel jecke.
auur-us PHONE PATCH JACKS. Ellsy In­
terface to speaker and microphone signals.
BUIII·IN CW ZERO·BEAT SWITCH. Puts
you on exact frequency of a statton being
worked without being on the air.
BUlLT·IN ADJUSTABLE SIDETONE.
Vary pitch and volume for eIIsy listening
ADJ USTABLE THRESHOLD AUTO·
MATI C LEVEL C O N T R O L. 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
gaord to interface with new TEN-TEC solid·
state/CW Linear.
AUTOMATIC SIDEBAND SELECTION.
And you can reverse il with the mode swilCh.

SUPER AUDIO. A TEN-TEC trademark.
Prope r sheplnq plus low distortion.
IMPECCABLE SIGNAL. Clean. Ea.sily ex­
ceeding FCC require ments, thanks to menc­
ulous d esign, fine components, and conser­
vative ratings.
HIGH STABILITY. Devia tio n is no more
tha n 15 c ycles p e r d egre e temp e ra t ure
change a fter wa rm-up.
HIGH ARTICUlATION KEYING. 2~ msec
rise a nd decay time for sharp, clean keying.
BUilT-IN SPEAKER. Built into the bottom
of the cabinet shell. Compression-loaded for
better quality and higher efficie ncy. External
speaker connections on rear panel.
PLUG·IN CIRCUIT BOARDS. For easy re­
moval if needed.
FUNCTIONAL STYLING. Dark front panel.
co nve nie nt control groupings, "clamshell"
cabinet. full shieldin~, a nd easter-to-use size:
5*~ x 14V.·w x 14 d.
POWER. Opereres on 12-14 VDC for mobile
or storage battery use. For 117 VAC use, an
external supply is required.
FULL ACCESSORY LINE.. Model 21 7 500
Hz CW fil ter $55. Model 219 200 Hz CW fil·
ter $60, Model 218 1.8 kHz SSB filter $55,
Model 243 Re mote VFO $139, Model 255
Power Supply/S~aker $169, Model 280
Power Supply $139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
534.50, Model 23412 14 Speech Processor &
Condenser Microphone $163, Model 247
Anlenna Tuner $69. All in l1\i'Itching color.

Model 546 OMNI·Series C ••• . ..• $1189

See your TEN-TEC dealer, o r write for full
detlliis .

'liilfiy~.~~:r.~,c:! 'J~
'''''''''''',_M''' .-- .... _
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like the Royal Gorge bridge at Canon City­
the world s highest. suspended 1053 feet
above the Arkansas Rrver-c an ALPHA hi
linear amplifier IS ma class by nsert
Whatever s "ned best ~ rsn t even closet

A "ned best" amptiber CANI give you No 'f
Turw Up convenience WIth maximum legal
power In all modes ONLY ALPHA 374A
AND ALPHA 78 CAN
~Ne1ff best" can t deliver full ON break-In
capability AND maximum legal power In all
modes. enner ONLY ALPHA 770. AND
ALPHA 78 CAN
Nor will "ne. t best " provide you the protection
of a TWO YEAR (hmlted) FACTORY
WARRANTY for amateur service. or an
unequivocal "liey.<Jown-no-time-fimit " lull
kilowatt power rating You d probably have
10 settle lor 90 days and an ambiguous
reference to "continuous duty". BUT YOU
GET THAT WARRANTY AND RATING WITH
EVERY ALPHA I

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

CALL FOR QUOTE

Electronics Supply, Inc.
1508 McKinney. Houston, Texas 77002 • (713) 658-0268

CtRCLE 63 ON READER SERVICE CARn



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 CQ EXCLUSIVE

CQ Interviews:
Mr. James C. McKinney
Chief, Field Operations Bureau, FCC

BY DR. THEODORE J . COHEN ' , N4XX

... ames 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, CO.
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sponsible for the administration and
enforcement of regulations and tree­
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 Oomm unlca­
ucns 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, Mckln­
ney has long been a supporter of the
amateur service, and he has tolllowed
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 crs­
cusses below the problems and cbal­
lenges both the FOB and the amateur
service will face in the 1980's.

CQ: Based on statistics collected by
your staff, the number of comp laints
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 ln­
terference to scheduled net opera­
t ions (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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"The monitoring officers
and field inspectors do
react to serious complaints
concerning radio
amateurs. "

co: 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.

McKinney: First, I 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 [udqments 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, I 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

co: 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?

A monitoring technician tunes the n.t. receiver at the FCC's monitoring net
control room in Washington, D.C.

the United States to resolve problems and improved measures to control
of interference caused domestically their own service. I guess what I am
by government operations. 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.

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
li c Notice several years ago which
drew attention to the " net" problem
and indicated that guidance might be­
come necessary. I suspect that Carlos
Roberts, and others in the Private
Radio Bureau, would agree with me
when I 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.t.
spectrum. On the one hand, the rules
clearly state that all frequencies are
avai lable to all amateurs. On the other
hand, both h.t. nets and two-meter reo
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.

ago. However, we ought to put this in

co: 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
ious complaints of interference con­
cerning radio amateurs. When cases
are developed, they are forwarded to
the Private Radio Bureau for possible
sancti on action. In the case of interna­
tional interference, the Commission
may con tac t foreign governments dl­
rectly to allempt to eliminate the inter­
fering source. We also have liaison
with Military spectrum managers in

"Enforcing tOday's rules is
not impossible, but it is very
difficult."
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Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLD-0VER
TOWER . . . designed for the
amateur. When you need to
"get at" your antenna just turn
the hand le and there it is. Rohn
"fold-over" towers offer unbeat­
able safety. These towers let
you work complete ly on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb­
ing the tower and try ing to
wo rk at he ights that could
mean serious injury in a fall.
So use the tower that reduces
the ri sks of physi cal danger
to an absolute minimum .. . the
Rohn "fo ld-over"!

Like other Rohn big communi­
cation towers, they're hot dip
galvanized after fabrication to
provide a mainten an ce free ,
long lived and attractive instal­
lation. Rohn towers are known
and used throughout the world
... fo r almost a quarter cen­
tury . . . in most every type of
operation. Yo u'll be in good
company. Why not check with
your distributor today?

NOW YOU CAN CHANGE.
ADJUST OR JUST PLAIN WORK
ON YOUR ANTENNA ANO
NEVER LEAVE THE GROUNOI

GET TO
THE TOP

FAST!
McKinney: We are receiving good co­
operation today from the offices of
U. S. Attorneys throughout the United
States. I am not aware of any pres­
sures from Washington on the local
U. S. Attorneys, but I 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
papulation, they recognize the Impor­
tance of trying to resolve the problems
that create that "hue and cry." I 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' offi ces 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, I have nothing but
praise for their interest in radio law vi­
olations and their wi llingness to work
with us in resolving those problems.

co: 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, lrom senators and
representatives who have received
complaints from their consti tuents?

Say You Saw It In CO

McK inney: We consider individuals
who operate on unauthorized frequen­
cies to be very serious violators of
radio law. We give a high priority to the
investigat ion 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
quencies that are not authorized to
you. Such operation quickly renders
meaning less any effort at spectrum
management and efficient frequency
use. Additionally, resulting i n­
terference can be very serious to ser­
vices authorized to operate on the fre­
quencies in quest ion.

co: What about the so-called h.t.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
fie ld office doi ng anything about these
scofflaws?



co: 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
miss ion concern. How about the drug
traffic and political broadcasting go­
ing on In Florida? What is the Cornmls­
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 o f concern to
us. We have moved in all of these
areas in recent months, and I am hope­
ful that we will see considerab le Im­
provements in the southeastern
United States in the near future. One
major prosecution in Miami is pending
now, but I can't discuss the facts of
that case. The court has " sealed" the
information.

"tt is time for the amateur
community to seek new and
improved measures to con­
trol their own service."

co: 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 tm­
pose a marketing ban on such equtp­
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 con trol?

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 wll1 have to be accomplish­
ed with the cooperation-voluntary or
forced-of the equipment manutactur­
ers and distributors.

co: 00 you think that current spec­
trum abuses, if left unchecked, will
eventually lead to a breakdown in the
Commlssoin 's ability to cont rol the
non-government sector's use of the
spectrum?

McKinney: If the government does not
stop the willful "out-of-band" opera­
tion, I believe we are in for a very rough
time "down the line." Larqe-scate un­
licensed operations on unauthorized
frequencies make all efforts at ettec­
nve management of the radio frequen­
cy spectrum useless. On frequencies
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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" operat ions.

co: To what exten t does the ARRL 's
Intruder Watch cont ribute 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 profi le of the signal, the ti mes 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.

co: Jim, your bureau has noted that a
15 to 20% cut in Its budget is beh ind
the move to curtai l the practi ce of glv·
ing exams at hamfests and conven­
tlons. Would you comment on this?

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

The FCC's sa telli te 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 opportu nity to meet
the amateur communi ty in a "poet tlve''
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 I 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. "

co: 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, resolut ion of local In­
terference problems will simply take
longer and wi ll require a greater spirit
o f cooperation among spect rum
users.

co: Complaints of radio-frequency m­
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
cepti bili ty standards for home-enter­
ta inment equipment?

McKinney: As the one who must deal
with those complaints, YES, I 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, reqerd­
less of what Industry spokesmen say. I
have seen transmitter manufacturers
work long and hard to produce a
"clean" signal. We have $50 CB sets
out there today with practically no nar-
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co: Many amateurs are building
television receive-only (t.v.r.o.) satelli te
earth stations, and are receiving
transmissions without permiss ion
from the satellite broadcasters. To
what extent is your bureau involved in
policing suc h operations? Is the Corn­
miss ion assist ing privat e-network
broadcasters in c ivil procedures
against amateurs with t .v.r.o. jnstana­
tiona so that the broadcasters can
recover damages under the " theft of
service" rules?

McKinney: Let me "beq-otf" on
answering this Qu est ion just now. The
seven Commissioners have not yet
had an opportunity to focus on th is
issue, and some th ings are going tor­
ward wh ich could swing enforcement
in either direction. I would jus t 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 "expecta tion of privacy"
can they have under the law if, l ike the
man who shouts from the mountain­
top for all the world to hear, they then
complain that someone " listened In" ?
Regard less, I am personally worried
enough about Section 605 of the Corn­
mumcattcns Act that I would not risk

A log-p eriodic, vertica l/horizontal
beam antenna used mainly for

v.h.f.lu.h.f. monitoring.

sources). In fact , these amplifiers were
so readily available that many CBers
bought them on "tmputse. " Now, how­
ever, our inspectors have great dif·
f icu lty in even f ind ing a case involving
the illegal d istribution of cheap
Iinears. 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
amplif ier ban was sorely needed, and
it is work ing well. I was particu larly
pleased that we recently won a case in
Federal court in which the ban had
been challenged.

McKinney: I th ink there is some truth
to the statement. However, my con­
cern has not been so much the desire
that we, as monitoring off ic ials, 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 equ ipment.
Add it ionally, bus inesses could usurp
the ham bands with cheap interna­
t ional communications to avoid
telephone tariffs, and the amateur
community would be powerless to ex­
ert any self-polic ing or peer pressure.
It would all appear legal. We also have
to consider international intelligence
concerns as well as international
agreements. In summary, I think the
Commission has moved about as fast
as it should have in expanding the use
of amateur f requencies.

violati ng the law by build ing an earth
station. I believe the FCC and the
courts will be forced to deal with thi s
issue in the next year. As regards
those planning to build a system to
" steal" satell ite or MDS signals, I suq­
gest they wait a while to see how this
issue " fall s out."

co: There are some in the Commis- lsian who advocate that operators in
the amateur service become more in­
volved in the techn ical aspects of the
radio art . Yet, in the past, the oevel­
oprnent of new communication teen­
tuques (e.g., slow-scan te lev ision
(s.s.t.v.), the use of ASCII, etc.) has
been slowed because the Commission
claimed that i t did not have the capa­
bil ity to monitor transm issions made
using these techniques. Put another
way, technical experimentation wi thin
the amateur service has often been
slowed by the Commission itself.
Would you comment on th is?

" We hope to re-srarr the
field exam program in
1982."

co: Is your bureau now studying the
special problems it wil l face in moni­
toring operations which use various
computer codes and var ious moduta­
tton schemes (e.g., spread-spectrum
modulation)?

McKinney: Yes, we are working close­
ly with the Office of Science and
Technology (especially Dr. Michae l

"
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" We give high priority to the
investigation of cases in­
volving 'out of band' opere­
tions."

McKinney: We are abou t to experi­
ment with a " no fault " arbit ration or
concil iation procedure for use in the
field . However, I'd like to postpone an
answer to thi s 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 carefu l 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.

co: The Commission has done much
in recent years to assist the consumer
and the amateur in resolving r.f.L corn­
plaints (we understand that the FCC's
Radio-TV Interference Prob lems hand­
book is a best senert). What else is the
Commission doing to resolve r.f.i.
complaints in whi ch the victim device
contains a design def ic iency which
makes the equipment susceptible to
r.l. fields?

monic radiation, and yet a $700 TV set
is oft en sold 10 the U.S. consumer
without to-cents worth of filtering.
Marketplace forces are simply not
work ing in th is area. The set rnanutac­
turers put thou sands of dollars into
product development in order to sell
sets which have a bright picture with
electronic tu ning, automa tic color and
t int, and dig ital clocks, but most
refuse to install a $2.00 high·pass fi lter
at the front-end. Now, having sa id that,
I must tell you that many at the Com­
mission and on Capitol Hi ll are retuc­
tant to push for new legislation. It
would run counter to the current trunk­
ing on the " deregulation" of industries
and it would involve the government in
more regu lat ion at a time of high infla­
tion and high unemployment. I appre­
ciate those sent iments, too.

co: The ban on so-called " t n-meter
linears " was insti tuted, in part, to
eliminate r.f.i. caused by illegal opera­
ti ons with hlqtt-power amplifiers. Has
the Commission been able to deter­
mi ne whether the ban has been effec­
tive in reducing the number of r.f.i.
compl ain ts received, or, at the least, in
stowi ng the growth in the number of
complaints filed ?

McKinney: The ban is highly effective.
Before the ban you could buy llnears
for CB sets at Penneys. Sears, Lasay­
ette, Radio Shack, and catalog dis­
count f irms (to mention just a few
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CQ: Any other comments?

and it is one which largely handles its
own problems.

McKinney: I know there is a concern
that FCC executives today are not
" hams," as has often been the case in
the past. Some amateurs feel this is
the reason they aren't "getting a fair
shake" at the Commission. Let me ex­
plain why I chose not to obtain an
amateur license. First of all, I had to
learn and pass a code test at 25
w.p.m., so the code is not the reason.
And, in my fi rst job I had to pass the
Commercial exams, so I guess I 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 insta ll a filter to
resolve the problem. When a com­
plainant asks (many limes wi th a
knowing smi rk), " I assume you are a
ham, too?" I 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. I know
the amateur community would want us
to observe that impartiality in reality,
as well as in perception. So, I fly my
own plane. And when I can no longer
do that and when I have departed from
the hallowed halls of the FCC, then I
wil l become an act ive amateur, and I
wi ll enjoy it fully, w ithout concern for
even the appearance of a conflict of in­
terest. :B

v.h.f.lu.h.t. receiver

The monitoring position at the FCC's monitoring sta tion in Laurel, Maryland
is typical of tha t used by all of the Commission's thirteen stations.

McKinney: I 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,

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

bring into the group new ideas and
new approaches to aid in the growth
of radio communications, we will all
benefit.
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A monitoring technician makes measurements using a
and oscilloscope.

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 worki ng with these new
areas of technology.

CO: Though not an amateur yoursel f,
Jim, you have been a long-t ime 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" I knew,
Campbell Craver, was the radio oper­
ator at a broadcast station in my
hometown (\'\'MON, Montgomery, WV).
Craver, who died several years ago,
del ighted in introducing neighborhood
kids to the hobby. Campbell was a real
professional in my eyes, and many
hams I knew and have known over the
years are just like him. I guess that is
why I 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, I had the opportuni ty to meet
hams from all over the world. When it
comes to professionalism, entnuel­
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
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ST-£OOO 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-6ooo and ST-5000
Demodulators convert RTTY tones into
strong, readable signals that d isplay
bright and clear.

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

ST-5000 Demodulator $239.00

Both the ST-6000& sr-sooo
offer these features:
Internal l oop Supply • Internal AFSK
Generator with CW 10 Tone. Internal
Tuni ng Indicator eAutostart Motor
Control . line/local l oop Control . TTY
Machine Compatibility . RS-232 type
DATA Interface • " High" or" l ow" Tones
• 120/240, 50/60 Hz Power. Normal/
Reverse Switch . 170 and 850 Shi ft
• Active Discriminator. Metal Cabinets
for RF Shielding.

Special Features of the ST-6000:
Mark-Hold . Antispace • Automatic
Threshold Control (ATC) • Decision
Threshold Hysteresis (OTH) . Keyboard
Operated Switch (KOS) . MIL- 188 and
CMOS Data Interface. Oscilloscope
Tuning Indicator . Crystal Controlled
AFSK Tones. Active Input
Bandpass Filter. Pre-Limiter AGC
• Three Shifts (170 - 425 - 850)

For our European customers. contact: Richter & Co. 00000
Hannover 1 • 'rransracrc SA, 6816 Bissone/lugano . Radio
Shack ltd.. London NW6 3AY . Erik Torpdahl Telecom, OK 3660
Sten lose Denmark

Write or give us a call. We'll be glad to sendyou our new RTTY catalog.
HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217·367·7373

Pl.... tend , 11 ,.,d•• Inq ui.n di, . clly
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$299.99
$349.99
$400.00

$2.00
$2.00
$25.00 with data

MBD101
.001 chip caps
PC Board only

electroruc""
1900 MHzto 2500 MHz DOWN CONVERTER
This receiver is tunable over a range of 1900 to 2500 me and is intended for amateur radio use. The local oscillator is
voltage cont roll ed (i.e.) mak ing the I-f range approx imately 54 to 88 me (Channels 2 to 7).

PC BOARD WITH CHIP CAPACITORS 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $44.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY ................... ......•.............•......... . . . . $79.99
PC BOARD WITH ALL PARTS FOR A$SEMBLY PLUS 2N 6603 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $89.00
PC BOARD ASSEMBLED AND TESTED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $120.00
POWER SUPPLY KIT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $44.99
POWER SUPPLY ASSEMBLED AND TESTED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $59.99
YAGI ANTEN NA 4 ' LONG APPROX. 20 TO 23 dB GAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $59.99
VAGI ANTENNA 4 ' WITH TYPE(N, BNG. SMA Connector) $64.99
2 FOOT DISH WITH FEED AND MOUNT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $59.99
2300 MHz DOWN CONVERTER

Includes converter mounted in antenna. power supply. antenna, 75 ' and 3 ' RG59 cable with connectors,
75 to 300 ohm adapter, Plus 90 DAY WARRANTY .

OPTION '1 MRF902 in front end. (7 dB no ise f igure) .
OPTION .2 2N6603 in front end. (5 dB noise figure) .
2300 MHz DOWN CONVERTER ON LY

10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. $149.99
7 dB Noise Figure 23 dB gain In box with N conn. Input F conn . Output. $169.99
5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn . Output $189.99

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELy $15.00

Shipping and Handling COlt:
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.
Rep lacement Parts:
MRF901 $5.00
2N6603 $12.00

(602) 242-3037
(602) 242-8916

2111 W. Camelback
P hoenix, Arizona 85015

WE ALSO ARE LOOKING FOR NEW AND USED TUBES,
TEST EOUIPMENT, COMPONENTS ETC.

WE ALSO SWAP OR TRADE.

FOR CATALOG SEE JANUARY, 1980, 73 Magazine, 10 Pages.

3.7104.2 Go SATELLITE DOWN CONVERTER
70 MHz i·f (40 MHz @ 1 dB) 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 FOR 3.7 TO 4.2 Gc SATELLITE CONVERTER WITH DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $100.00

'·F AMPLIFIER FOR AB OVE 70 MHz
45dB Gain - 30 MHz@ 3 dB - ASSEMBLED AND TESTED F CONNECTOR $129.99
PC BOARD FOR (·F AMPliFIER WITH DATA $40.00

DEMOO FOR ABOVE 70 MHz
COMPOSITE VIDEO OUTPUT (NO RF) - ASSEMBLED AND TESTED $179.99
PC BOARD FOR DEMOD WITH DATA _........ $55.00

TERMS:
WE REGRET WE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'SCHECK 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.
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FAIRCHILD VHF AND UHF PRESCALER CHIPS RF TRANSISTORS
"HOOOC 350 MHz Pr...e"e< Di vide by 10111 $9.50 TYPE PRICE TYPE PRICE TYPE PRICE
95H91OC m MHz Prncale< Di vide by~ ,.. 2Nl581 $15,00 ' H"'" $8.15 MM I550 $10,00
"C9OOC 850 MHz Prn c ale< Ol";de by 10111 16,50 2N1562 15,00 2N5591 11.65 MM l 552 ....
l1C9IOC 650 MHZ Praacale< Divide tI)' 516 16.50 2N1692 15.00 2N5&37 22.15 MM l 553 " .so
I1C&3OC I GHz Dlv'de bV248/256 Preacale< "'" 2Nl6i3 15.00 2NS6olIl , .oo MMl601 ...
f1CtoOC 600 MHz Flip/Flop ..illl resel 12.JO ,."" 45.00 2N5642 10.05 "'M1 60212NS6olI2 ,..
llC!i08OC ECl VC'" ' OJ 2N2M7JAN '" 2N5643 15.62 "'''''607 ,..
l lC44OC'''''~ ~.. F.~u.nev Oalaetor ae 2N2876 12.35 "..,.. 12,38 "'MI681 15,00
l1C240C'Mc.D24 Dual rn, VCM '" ,.""" " .. 2N5164 27.00 MM I669 1150
ncoeoc UHF Pra.e.1ar 750 MHz 0 TVp& Flip/Flop 12.JO 2N2927 , .cc ' H"" '" MM19ol3 , .ec,,,,,,OC I GHz Counte< Divide tI)' 4 7a.35 "''''' "" 2N5&tll "" ""- ,..
llC01 FC H'" '' Spaad Dual s-.l inpu l NO/NOR Gate 15.oW "''''' ,... ' H"" 51.91 """'" ,..
WJSPERFANS 2N2lM9 ' ''' 2N5913 ,." """"" '"'H"'" ace ,."" 10.00 MMCM916 "'.coTllia tan la .... ;)8< ouiet , athe ,..,1 cooti"", ..!'lar' 10.. acoultielll di lt~ ia a 2N3287 ,.. 2N5942 .... ""m 1.11
mull , Size 4,68' " a 68' " 1.50", Impeaanc. prOleetfl<l. 5Q'6O Hz. 120Vae. ,."" US ' H"" '" MMT74 1.11

$1l.99 2N3301 '" 2N5945 ><" MMT28S7 ae
TRW BROAQBANQAMPLlFIER MODEL CA61SB ,."'" '''' 'H"" 14,69 MRFJOa " ..
Fr~v rfltPorl.. a.o MHZlo 300 MHz '''''' ,.. ,."'" 7.7a MRF420 "'...
Gain: 300 MHz 16dB M,n., 17.5 dB Ma. . 2N3307 1260 '""'" 10.05 MRFa50 11.M

!SO MHZ010 - 1 dB Irom 300 MHz "''''' '''' '""" 11.JO MRF450A "..
VOIl IIQfI: 2a 'IOl ta <l<: It 220ma 11'\&)1. , $19,99 2N3375 ' " "..,., "" MRF454 21.83

"''''' 1.57 ,-. l a.68 MRF458 "' ..CARBIDE - CIRCU IT BOARD DRILL B ITS FOR PC BOARDS 2N3755 '''' ,..... 7.15 "'RF475 •.oc
5<z., 35, 42, 47. 411, 51. 52 $2.15 2N3818 'W eeecse 1' .n MRF47& ...
SiZ.: 53. sa.55. 56, 57, 58, 59. 61, 63. &01. M ,.. eeeee '" '""'" ",.n MRF502 '"Siz.' 68 '''' 2N3866JAN '''' z....r " .. MRF500I '"Size: 1.25 mm, l ,as mm z.oc 2N3ll66JANTX a,all 2Nel36 20.15 MRF509 '.'"Size ' 3.20 mm '" "" '" aa 2NllllWl "'" MR F511 ".
CRYSTAL FILTERS: TYCO 001 ·19880 "meI' 2194F

",m' 12.10 ,."" " .. MRF901 ,..,."'" "." '""" 100.00 MRF51n 21.82
10,7 MHz Nitro.. 8an<l er,atll Fill.. 2NoW72 '''' ,-.. 45.n MRFllllOa ''''3 ol B Dand.. ldt" 15 kHz min , 20 dB Dand.. idtll60 kHz min. oW dB Dand..ldt1l150 2N41)5 ,.. 2N645\l1 PTll7i5 18.00 PHl868 ,..

kHz min. 2N.2tl1 1a.t10 "'''''' 12.00 PT.571A ..'"UIlI""te 50 dB: In...-tKln tOll l.0 dB 11'\&)1.. R,pple I.Od8 11'\&)1., Ct. 0 + /- 5 pI 3800 2N4427 '''' ,."" 12.00 PTae12 ...
ohma. $5.95 2N4.29 'SO ..." " .cc ,,,.,, ace

MURATA CERAMIC FILTERS "" ... "'.. ".., e.ec ..,.- ...
Molle" : SFD-4S50 4SS kHz $3."

2N4951 '" 8Lvseec " .. ""'" \0.72
2N.958 '" BLY568CF " .oc ""'" 24.30

SF8·4S5D 4S5 kH: ,..
2N4\l59 U3 C.,." 15.00 """" 41.10CFM, aS5E.S5 kHz '" 2Na976 111.00 HEPntS30U •." SD100l3 ...SFE· l0.7 10,7 MHZ ." ,.- 12,31 HE......" 11,JO SOH16 a.oc

TEST EQUIPMENT - HEWLETT PACKARD - TEK TRONIX - ETC. 2N5106 '" HE".,.., " .. SOH18 ...
H••I.lI Packe<d: 2N5109 ,.ee HE""""" '" 5 01 1111 ,..
491C TWT Amplifie r 210 4 G<: 1 wall JO d8 gain $1150.00 2N51 60 3.49 HE"""'" 19.90 TA"" 75.00",,, 10 10420 me .l uV to .5 VInlo 50 ohms Signal Ge neralor eoc.oc 2N5179 ' DO HEPS3001 24.95 LA"" 100,00

612.11 . 5O to 12JO me .1 uV to ,5 V In to Sllollms Signal Gene.etor 750.00 2N518a a.cc HE PS3010 11.34 TRWMRA202J.I .5 42.50
614A 900 102100 MC. SilOnel Genere tor ..... 2N5216 H .50 HE PS5026 ase 40281 10.90
6168 1.6 t0 4.2 Gc Slgn.1 Generator 400.00 " .... • .55 HP3!i0831 E! 40282 11.ll0
618B 3,8 to 7.2 Gc Signal Generato r 400.00 2N5569 8.82 HXTR510<1 .... eoaso '","'. ztc 11 Gc S lgn.1 Ge nerator «c oc MM1 500 32,20

623B Mierowa. e Tn t Set sec.oc
62.C Mic'ow..e Tesl Set 950.00

"" 12.4 to 18GC Sweep Gene'ator ""'.00 C HIP C APAC ITORS1702A Storage Oscilloscope 1800,00
8691A 1 to 2 Gc Plug In f or 8690ASWllfl per aoo.co t "

21pl 220pl """ ,8692A 2 to 4 Gc Plug In f Or 8690A Sweeper aoo cc We can aupplv anv
1,5pt "" "''''' 1500p!..,,. 4 t08 Ge Plug In For8ll90A S.. lIflper aoo.cc valu. ellip capac·
Up! 39pl 270p! 1800pl

87.2A Relleel ion Tnl Un ll 2 10 12,4 Gc 1800.00 2,1pl H pl '''''''' """"Ito.. vou mav nelld. 3.3p! .." "''' 2700plAllIacll:

'" 225 to I,(IOme AMlFMS,gnalGene'etor 750.00 PRIC ES 3.9p! ..., """ """"1 10 10 $1.99 • .7p! 82p! """ 3900pl
Sinver: '1 . 50 U ll 5.6pl tooe ..." 4700p!
MF5IVR·. Universal Spec trum AnalVzlI< .. ItII 1 kHZIO27.5 me P1 ugl n 1200.00 51 • 100 .... 6.Bpl 110pl arep! eeoee
K.tlek: 101 . 1,000 " U pl ,,"', 510p! -'XA6JO. loo TWT Ampl,toll< 9 10 12.a Gc 100 ... lts oW dB gain 9200,00 1,001 up so """ l JOpl -, """'"....w.. I2pl 150pl "'"'' .m oml
2036I243611 102A 15pl ,""" -, ,012ml

CaUtlfat fl<l Olaplay ../111 an SSB Analysis Module an<la 10 to 18pl ,eos """ .015ml
oW meSingla Tona SVn tn.$i z.r 150000 "" "" ",. ".,,,,, .01BmI

HAMLIN SOLID S TATE RELA YS:
l:o.ae al oW Ampa,
Inpul Voltage 3 10 32vllc ,
240 ..ac" 40 Amlll.
Inpul VOltage 3 to 32 see.

YOUR CHOICE $-4.99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
552·2,716
5.sgs.2.7i&'U
5595- .SOQf4ICW
5,595-27LS8 YOUR C HO IC E nus
5.595-VUS8
5.&015- 2.118
ll OUS8ICW
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@MOTOROLA Selniconclucfor

NPN SILI CON RF POWER TRANSISTORS

The RF Line

MRF454 $21.83

MRF458 $20 . 68

. designed for power amplif ier applicalion. in iodu>tri.I, com­
mercial and amateur radio equipment to JO MHz.

NPN SILICON RF POWER TRANSISTOR

• $pe<;ified 12.5 Vol l, 30 MHz Cha racteristic. ­

Output Power ~ 80 Wans
Miniml.lrn Gain . 12dB
Efficien.cv • 50%

deSIgned for powe r ampl it lar applical,on, ,n Ind u' lrl . l,

commer ica l and amateur rad io equ ipment to 30 MHz.

• Spe<:ilied 12.5 Vol l, 30 MHz Cha '''''te", tic, ­

Output Powe, ~ SO W.t"

MInIm um Ga in ~ 12 dB
Efj.ciencv • 50%

• Capable o f W,thstandmg 30:1 Load V';NJR@RatedPOUI and Vee

NPN SILICON RF POWER TRANSISTOR

MRF472
$2.50

. designed primarilv fo r use in large· signal output ampli fier slage• .
Intended lo r use in Citizen·Band communication, equIpment
operating at 27 MHz , HIgh breakdown volt ages allow a h,gh
percentage of up-modulation in AM circuits.

• Spec ified 12.5 V. 27 MHz Character istic, ­
Powe' Output ~ 4.0 Watts
Power Ga in ~ 10 dB Minimum
Efflciern:y · 65% Typica l

- 2
$46 .45

440 to 470MC

UHF POWER AMPLIFI ER MODULE

• Sp4'clf ,ed 12.5 Vo lt . UHF Character istics ~
Ou tput Powe' ~ 13 Watts
M,n ,m um Ga ", * 194 dB

Ha rmo" ics · 40 dB

• 50 n lnllut/O", lput Impeda"ce

• Guaranteed Stability a"d Rugged ness

• Ga i" Contro l Pin fo r Man ual o r Automauc Out pul l eve l Cont rol

• Thin Film Hybfld Co nstr uct Ion GIV", Co",iSlent Pe rfor mance
and ReliabIli ty

. deSigned for 12 ,5 VO ll UHF power amplifie r app llcat lOm In
,nd",""al and commerCIal F M eq uipmen t o pe ra t Ing f'om 400
10 512M H,.

MHW710

• Cha'acter iled for Single Sideband and Large-Signal Amplifier
Application, Utilizing Lew-Lever Modulati o n .

NPN SIL ICON RF POWER TRANSISTOR

designed p, ima, ily for ",se in single sideband linear amplifier
output applicaiion$ in citizens band and other communications
equ ipment operating 10 30 MHz .

• Common Collector Charac le riza t ion

• Specified 13,6 V. 30 MHl Characteril\ ics­
Output Power · 12 W IPEPI
Minim um Efficiency '" 40% ISSBI
O",tput Power - 4 ,0 W (CWI
Min imum Eff iciency ," 50% (CWI
Min imum Power Gain · 10 dB (PEP & CWI

$5 .00

MRF475

Tektronix Test Equipment

aa • • '.00 ""!>Of J 1\16. 00 61. ... 12.00
,~- 10' 00 " "OOOA moo "" \D . ""
J_lOOO' 168,00 ",, 50<11 150 ,00 ' I~' ".00
)ijlB1ll6'A •• " " \llOO<

110. 00 " OJ ' 8 . ';0
lll""'" ' '>0 ,00 " 11 '0 ,00 ,~ ,.
'-'IA ", ,00 "1'0' ' 1.00 ,., '0 .00.-".... ... 00 ' ''<,00 \1 ,00 ~919 14 . II
. _1'0' oo" "ISOG 7<,00 "" 1' .00
' - ' 00' I I. 00 ' ll'ITl,",- " . 00 '00' \0 .'"
4_100"," 1S', 00 ." ' .00 .n l l . OO
>- IlI. OO ". '. 00 ". '.l U l'011 6' . 00 . Il> l<.9' ". I.BS
".IWFIG 11.00 '" 19.00 81'6 127 ,'0
' ( ' 110< 1IJ .00 Ill"" ". 81~Si.. m "8,00

'(""" '1 .00 'I" ' .00 ." 'I , I I
•eu"", 14/ . 00 ,\4" ,. 0"601'" " .00
"'1""" 101. 00 "4' BI ' I <li<A ,.
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po' ''. ' ' a.., 1m. 100000l "00<
[It; to ' '''''"' "ope .u k ""'_,
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til: to , _ , "opo " " ....."

1 ~t 00
1,," ,00• •'00 ,00
116 .00
" B.OO••' 16 ,00
IJO.oo
"3.00
1\<1,00
' ''' .00
' ''' .00

1000.00_ 00
10.00
1' .00
". 00

1l1. 50
00 .oo.oo.
',. 00• ••' ,00
1\ ,00

1," ,00

" .163,00
150 .00•••1000,00

'500.00
150 .00
161. 00
l OO . OO
150 .00
100 .00

Scopes with Plug~ins

'>01 " .". 1 ' 00. " " " ope _ith • • ' 10 O; , i '" Un"
. nO l 111 Dol' , ' ., , OC '" IOHl '"-ol in, ', ., "
.00 • "" 0 "'eo, PI" t••

>61> [It; t o , _ 1 '"'_ w;t b • "" 0... , l<" , oc: to
"''""1 s.-p"., P' ., In l oO • 3"10 'weeo " ., ,_ .••,k "", _,

'"' oc" 1_1 0.. 1 Be.. S,ope . , ,, . 1'63 "" . ... . , "', Di ff.
PI ' , '_ ',

~t OC to 80/0<1 soo. , _"h . S2 r... l 'm. ";,. Go" P' . , In

6t, '"","n, 'cop" _it h . SfJ r,_ " O PI'9 tn. "" • .,10... 1 r" ,"
[It; <0 3.5Gi<1 1"",11'9 0' ,. ,_ .

Tubes

' ''''.00

~.
sco.cc
',," .00

''' .00
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MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

H'8/8 100 olios ~ .... The,...h tor Mount I ~E W ) ISCI .1X!
" 4$78 100 ot.s ~ l~... j, to r Mount (USED) 100.00
.118 ZOO olios N~ T~..htor """n t (USED) 100 .00
4481. 100 0_ ~ The,...h t or Iloont (USED) 100.00
14818 100 0_ N.... TM ..tstor _.t(USED) 125.00

~- 100 _ ~ r .....tstor _ nt Il&D) 1!ioU.DO
"M ZOO _ ~ H.....lS t.". _ I (USED) ISD.OO
M'M 200 _ 811.",," ~. n~..h tor _I (lI5ED) 175.00

"" 5.8S to I.l GIl. , .. jlbl. J.t~tor 0 to !oOclI ZSCI.OO
.~. e.z to 12.• 1'01" Ud.l>I" AU .-tor O.to 5Ocl8 2100.00

",y 8.2 to 12.' &l<z Plw•• 5~jf~ ./_ JM" lSO.OO

'M' I to Z GIl. , • • lnl" At tefluH or 6 to llOdB Zl(I.OO
NIll'lZ.I. ~'''e9U j* Adlol", 65.00
U22A 18 t o 26.5 GIll C.,..ul Detec tor 2SO.00
lllSA 18 to 26.S GIl. , ..llbl. J. tt......to~ lOO.OO
M'~ B>t>d..... ft1te~ 8 to 12.4 6Hz 1~.00

84J9A 26Hz Hottn FIlter 15.00
8411A RF Detector 50.00
l42A VH F ~oh . 50urc. 100. 00
XJ41A 8.2 t o 12. 4 GIlz Hot ,. Sou~ce 250.00
H5l2A 7.05 to 10 GIlz Freq uency 'le t er Joo.OO
G~J2A l.9~ t o ~.65 6H1 F~eq""ncy 'let . r Joo.OO
J5l2A 5.65 t o 6.2 6Hl f .....lI<'Ocy .....ter "'.00... ca~~"goe . Un ....A Slotted line Unlu_ Ottector Prot>t

.nd 8091 eo,o.t.1 Slotted Stetl"" 2.6 to 186Hz 115.00... ca~~h9" . U n . 4428 aro.4b4t>d P_ 2.6 to 12.4 GlU

.nd • 181011 Slotted Steti"" ".00... ca.... tigoe . lI n • 18IOB Slolc..<! Stelt.....fId • PllD 2!io011
Ottector _I 2.4 to 12.4 6Hz ".00

Ot rKtlOft.l Cou ~ ler 2 t o CGHz 21)(18 Type ft

U.80
'-"
'.ti
,.ti
'.ti
'.ti
•. ti
'.ti

14.99
'.ti

lq .50
33.00
10. 99
4.99
5.99

II. 99
22. 00
29.00
14.99
s.ti

16.99
s.ss
'.ti
•. ti
e.es

14.99
'.M

15.99
10.99
'.ti
'.ti
'.ti

11.99
'.ti
'.ti
'.ti

19.99
~. 99

9.99
9.99
9.99
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8 monthly fealure by

KARL T. THURBER, JR., W8FX

! wO@WW~~
DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

HF Verticals, Pla in And Simple

In last month 's co lumn, author W8FX
conc luded a two-part discussion of Band Frequency (kHz) U. e Driven Element Radials
variations on the dipole antenna. in-
cluded were facts on vees and in- 160 1850 160-low 126' 6- 129' 9-
verted vees, vertica l dipoles, stcoere, 160 1950 160-high 120' 0- 126' 4"
T2FDs, double bazookas, double 80 3600 C.w. 65 ' 0- 66' 8-
Zepps, and extended double Zepps. In 80 3725 Novice C.W. 62 ' 10 - 64' 5-
this issue, he embarks on another two- 80 3750 Mid-Band 62 ' 5- 64' 0-
part spread covering popular h-f. ver- 75 3850 Phone 50' 10· 62' 4-
rica l designs. This month, the simpler 40 7075 C.W. 33' 1- 33' 11·
forms. 40 7150 Mid-band 32' 9- 33 ' 7-

40 7175 Novice C.W. 32' 8- 33 ' 6-
40 7225 Phone 32' 5- 33 ' 3-

Put any two DX'perts together and
20 14050 CW. 16' 8- 17' 1-
20 14175 Mid-band 16' 7" 17' 0-

begin a discussion of antennas and 20 14275 Phone 16' 5" 16' 10-
you' re almost certain 10 trigger a 15 21075 CW. 11 ' 2- 11 ' 5-
heated exchange on the merits of ver- 15 21175 Novice C.W. 11 ' 1- 11 ' 4-
tical vs. horizontal polarizat ion. We 15 21225 Mid-band 11 ' 1- 11 ' 4-
don't really want to get into the th ick 15 21350 Phone 11 ' 0- 11 ' 3-
and heavy regarding the pros and cons 10 28050 C.W. 8' 5- 8' 7-
of these two antenna types just now, 10 28150 Novice C.W. 8' 4- 8' 7-
other than to make a few general com- 10 28750 Phone-low 8' 2- 8' 5-
menta. So let's lay the groundwork. 10 29075 Phone-hlqh 8' 1- 8' 4-
Horizontal vs. vertical polarization. 10 29475 OSCAR (receive) 8' 0- 8' 2-
Because of its economy and stmpllcl-
ty, the vertical antenna has long en- + Dimensions, whi ch are approximate, are rounded to next higher Inch.
joyed popularity within the amateur
community. it s appearance Is usually + Driven element dimensions are derived from the formula
neat, It 's suitable for muitlband opera- f (In feel) - 234
tion, It doesn't require a great deal of f(MHz)
horizontal space, it's relatively easy to

+ Radial dimensions are derived from the formula f (in feet) = 240const ruct, ancl it's not normally hard to !(MHz)
adjust. But what about perfoonance?

On the lower h.t bands, 160 through Fig. 1- Quarter-wave vertical antenna lengths.
40 meters, the vert ical Is hard to beat,
and in fact can wOf"k surpri singly well if
it Is mounted unobstructed by foreign Compared with a horizontal antenna it may be helpful to elevate the antenna
objects, has a good ground system. at heights of 30 to 40 feet, the vertical above the obstructions, by installing it
and is properly matched to the trans- will usually perform better over longer on a roof or mast. This may be done if
mission line. At practical heights, the distances-around 700-a00 miles and an art ificial ground plane is installed.
vertical antenna lays down a very low- up, whereas the horizontal will normal- as will be described later.
angle, horizon-hugging signal in all ly turn in a better performance over While Ihe vert ical's low-angle-of-
directions, which favors transmission shorter distances. On the lower bands, radiation characteristic Is a desirable
and reception from distant points. Po- where full-size V. ·wavelength antennas one, the omnidirectional pattern be-
larlzation, per se, is not a big factor In are often impractical, a shorter radi- comes a disadvantage when working
n.t, skywave propagation, due to the ating element may be used, but this OX. One's power Is spread across the
nature of the ionosphere, which mixes wastes power In the loading coil used compass, rather than being concan-
signal polarization. to resonate the antenna. trated In the desi red direction. Recep-

Nearby objects, such as buildings, tlon suffers in that signals from all
631 N. Overbrook Drive, Ft. Walton trees, and utility wires, can also absorb directions are received equally well ,
Beach, FL 32548 energy and upset the radiation pattern. and man-made noise seems to be
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Fig. 1 shows formula-derived driven
element and radial lengths for each
h.f. amateur band.

For mult iband operation, except for
the specIal 40115 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 fee t long, with a
tapped inductor at the bottom to allow
manual resonating on each band or
band segment. Be aware that adjust­
ment Is required at the antenna's base
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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. Burled
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

L (in feet)= 240
f (MHz)

.-
>,.- -:ave r:;fZ'%2; Tw io lead or

.1- "'Il.t. Operl wire line

I

Pipe or tower

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

/ '/ '/ '////

picked up stronger on the vert ical. 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 tinal point: The vertical polariza­
tion and low angle of radiat ion can ago
gravate television Interference (TVI)and
broadcast interference (BCI), as well as
problems caused by r.t. getting Into
nearby telephone lines and hi-fi equip­
ment. Be aware that vertical polariza-
tion used In crowded urban quarters t ,
may cause prob lems along these lines.

Vert ical antenna theory and some
basic des igns. The vertical Is popular
on the h.f. bands, s ince It' s possible to
obtain low-angle radiation for both
local (ground wave) and OX work. if in­
stal led with its bottom end less than
V. -wavelength high and operated over
a reasonably conductive ground, it's
indeed a good performer. In fact, the
vert ical is almost exclusively used for
broadcast. and many h.f. point-to-point
circuits. It produces high cu rren t den­
si ty In the ground beneath and around
it, however, and therefore requ ires an
extensive ground system-as many
as 120 radials in broadcast service
(more on this later).

Vertical antennas are commonly of
V. " 1f2., or 518 to O.54·wavelength. The
longer antennas produce some gain
relative to the basic v. -wave: for exam­
ple, the lf2 -wave verti ca l yields about a
2 dB ga in, and the SIB-wave radiator a
3 dB gain_The height required, as well
as the non-standard feedpoint imped­
ance (which requires a base matching
device), makes them enwteldly except
on the higher bands, 15 and 10 meters,
and on the 27 MHz CB frequencies.
Thus, most popular h.f. verticals are of
the Marconi or resonant 'I.-wave type.
When the antenna is cu t to 'I. -wave­
length, the feedpoint impedance is ap­
prox imately 35 ohms, allowing a fair
match to popular 50-52 ohm cables
without the use of tun ing coi ls or other
matching devices. The antenna can be
shuntfed or serles-Hne matched to ef·
teet a near-perfect impedance trans­
formation over all or a considerable
portion of a band.

The V.·wave vertical is mainly a
stnqle-band antenna, although a
an-meter vert ical wi ll take power on 15,
an especially attractive si tuation for
the Novice. In this instance, the
40·meter 'I. -wave turns out to be three­
quarter waves on 15. (Any odd multiple
of quarter waves will allow relatively
low-impedance feed d irectly w ith
coaxial cable.)

The vertical physically consists of
two components , the driven element
and the ground connection or ground
plane. The approx imate driven element
length is derived from the equation
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Two para lle l
ccrxtucrors

Fig. 3· Two unique vertical antenna designs.

verticals, operation against a low-re­
s is tance ground is a " must" if the
antenna is to radiate better than the
proverbi al wet string. Indeed, the tm­
portance of an eff icient ground aye­
tem for the vert ical can't be over­
emphasized. Why is this so?

The vertical, in its simplest form, is
designed to be electricafly 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 except ional­
ly good or if the soil beneath the
antenna is chemically treated to In­
crease conductivi ty, a simple 4-6'
metal stake may serve as the ground
connection. Far better and more effi­
c ient are ground wires arranged In the
form of wagon wheel spokes radia­
ti ng from the cent ral ground rod, with
each rad ial preferably term inated in a
ground rod. Wi re size or type conduc­
tor is unimporta nt; the radial s do not
have to be of any part icu lar length,
they do not have to be laid in a
stra ight line, and they don' t even have
to be buried. A large num ber of long
radial s is better in reducing ground
losses that a number of short ones.
However, si nce the largest losses oc­
cur in the ground near the base of the
antenna (where current f low 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 wi re. 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
stall ing your own art ificia l 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 bra id
of the coax and to the supporting
tower or mast (if metal). The ground
plane radials should be 'I. -wave-

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 5O-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 particu lar band, are con­
nected to the coax outer braid . Once
initially tuned, band changing is auto­
matic.

nonexistent on other than the band for
which they are cut. Bandswitching is
automat ic since the ante nna 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. Wi th a band­
width of 1.7 MHz, however, 10 meters
is hard to cover with a single antenna
if good t ransmission line matching is
to be had. The folded ground plane, a
varia tion of the familiar folded dipole
can be used as a vertical radiator. Any
type parafletconductors, even a length
of twin-lead or open wire supported by
a wooden mast, about 8'2- 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

3 b.and pa'all!'! d,,,,en
IPIemen IS (CUI to d,men­

sions shown ;n Fig. II

4'" I FOLDED GROU~O Pl"'~E

tel P"'R"'llEl GROU~O Pl"'~E

~~''' ~:50 - 51U 14 requ ired)
coa~ to

Iransn""llr

o

when changing bands. To make a ver­
tical operate automatically on more
than one band, the elect rical length is
varied by Insta lli ng pretuned, parallel­
resonant traps at specific points to
elect ronically "cut" the antenna to
V.-wavelength resonance on eac h
band. rNe wi ll cover both types in next
month's co lumn.)

Several popular tull-slze 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'
tong 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
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SUPPLIEDACCESSORlfS
Telescoping whip antenna, m-ead banery
pack, charger.
OPTIONAL ACCESSORlfS
12 Button touch tone pad (not Installed) '
S39 • 16 Burton touch tone pad mot
installed) $48 • Tone burst generator,
$2995 • crcss sub-audible lone control
$2995 • Rubber flex antenna' $8 . l eather
holster: $16 • Cigarette lighter plug mobile
charging unit: $6 ' Matching 30 watt
output 13,8 VCD power ampl ifier (S3O):
SS9 • Matchmg 80 wan output power
ampnuer (S80), $149

the first in synthesized
portables gives you

the broadest choice
at the lowest price

5-5

wernm:
Sensitiv ity

Sho ..... ...',,,
opr'''''d! rouch

'on" p dd

* T he only synt hesized hand-held offering 5 watts
o u t p u t . (Switc hab le for I o r 5 walt o pe ra tion)*The sa me dependability as the time proven 5-1.
Circuitry that has been proven in
more than a million hours of operation.

* Heavy duty battery pack.* External microphone ca pa bility.*The 5-5's exciting low price...only $299.00*With touch tone pad $339.00
SPECIF ICATIONS
Frequency Cove' age 144 10 148 MHz
Channel Spacing seceve eve,y 5 kHZ.

transmn Simplex or
!: 600 kHz

Power sequnemeots 9 6 vae
Curren! Dram 17 rna -standby

900 ma.uansnnt
Antenna Impedance 50 ohms
Di mensions 40 mm x 62 mrm

170 mm n 6" x 2 5"
x 6 ]")
17 01

Beller lhan .S
me-evens nominal '01
20 db

The Tempo 5-2
TempO is fi rst again. This time with a superlc r quafity synthesized 220 MHz hand
held transceiver. With an 5·2 in your car or pocket you can use 220 MHz repealers
throughout the U.S. It offers all the advanced engineering, premium quality
components and excit ing features of the S. 1. The 5-2 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 add iti on of the 5­
25 (25W output) or 5-75 (75W ou tput) Tempo solid state amplif ier it becomes a
powerfu l mobile or base station. If you have a 220 MHz r ig, the S.2 will add
tremendous versati li ty . Its row pr ice includes an external microphone capability,
heavy duty m-ead battery pack, charger, and te lescop ing whip antenna,
Price...$349,OO With touch tone pad...$399.00

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS
Boost your signal. •• g ive II Ih. range and clarity 01 a high powered base
sl aUon. VHF ( 135 to 175 MHz)

D.....e Power Oulput Model No P..ce
2W l30W 13OA02 S209

! eM' l30W 13OA10 Sl 89
30W l30W 13OA3O SI99

2W sow 8OA02 S169
teM' 8IJN 8OAIO S149
30W 8(N-I 8OA3O S159

2W 5(1.N 5OA02 $129
2W 30W 3OA02 s 89

UHF ('IXl Io 512 MHz) ",oeMl. , 10. ... powe,.nd FCC Iype .ceepled rnodel.
TOU FREE ORDElIlUMBEI; 1m 421&1 .Iso ..... it.b...
Foo '" 5101185 U CI'P! t.1'!1II"1Q fA
CIt,! rnodenn please call eeneet on our ' l!9w r numben ra & V!J.

~~~.~ .WE·u~:~~ ~i~. ~~~~.: ~:~ I .A;~:~~S , Cl li l . to064 :,':/:::.::~ 'SIIO'~ rID
Bul ler. Miu ouri 64730 ''' ''71-31 27 t,,/ rg~ 1U
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. r'(OJ'e9neUJ lin
Tempo 5-1

• The first and most thoroughly field
tested hand-held synthesized radio available .
800 cha nnels in the palm of your hand.

• S imple to operate. (You don't need a
d egree in co mpu te r pro gramming)

• Heavy dut y batte ry pack allows more
o perat ing time between c ha rge s.

• Externa l mic rophone capabi lity
• The lowe st price eve r...$259.00
• The S · l T (With touch tone pad

installed}...$289.00

The Tempo line also features a fine line of extremely compact
UHF and VHF pocket receivers, Th~'{re low priced ,
dependable, and available with CTCSS and 2-tone decoders.
The Tempo FMT·2 & FMT·42 (UHF) provides excellent mobile
commumcancns and features a remote contr ol head for hide­
awal mounting.
The empo FMH-42 (UHF) and the NEW FMH·12 and FMH-15
(VHF) micro hand held transceivers provide 6 channel
capabili ty , dependabili ty plus many worthwhile features at a
tow price. FCC type accepted models also available
Please call or wnte lor complete inlormation . Also available
Irom Tempo dealers throughout the U.S. and abroad.
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length for the band to be used. They
should be insulated at the far ends
and separated from guy wi res by egg
insulators.

Four or more radi als provide an ef·
tectrve 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 ang le 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 'I. -wave
radials on each band.)

In difficult apartment or bus iness
locations, where the antenna can
neither be ground mounted nor used
with an artificial ground plane, you
may still be able to use a vert ical 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. Windowsi ll ­
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.t. grounding. The
meta l bodies of trai le rs, mobi le
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 one's dogged persis­
tence in trying to secure an effective
ground system.

The Hy-Gain 18HT is a tuu-size,
automatic bandswltching vertical
which covers 80 through 10 meters. It
features a stub decoupling system
which effectively isolates various
sections 01 the antenna so that an
electrical 'I.-wavelength (or odd
V. -wavelength multiple) appears on
all bands. With the add ition of a base
loading coil, the antenna can also be
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 SO '. A special hinged base as­
sembly allows complete assembly at
ground level and easy rais ing 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). Typ ical 2:1
s.w.r. bandwidths are 700 kHz on 10;
300 kHz or better on 15, 20 and 40
meters; and 2SO kHz on 80 meters.

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

•

•

NEW MFJ VERSALOAD

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

Includes high quality
tranalorme, 011.

Low lfaWR to ..00 _HZ,
1 KW CW, 2 KW P.P.

CALL TOLL FREE ••• 800·647·1800
call 601 ·323·5869 lor IflcI1nleaI mlormation. or·
derlrepair status. Also cal 601 ·323·5869 outsiOe
coo1inental USA and in Mississippi.

Antenna of the Month

73, Karl, W8FX

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 CO
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.

Say You Saw It In CO

95
0rHr frolll MFJ .nd try It - "' .....1I0Il. II

not delighted. return it within 30 days lor refund
(less shipping). One y!3r unconditional guarantee

0nIef taday. cal toI tree 800·647·1800. Charve
VISA. Me or mail checll. money order lor $29.95
plus $4.00 shipping lor MFJ·250.

Dell, wilt, tune up fast and save those IinaIs
aM reeoce on-t!le·air ORM. order today_

Mew MFJ.Z5D nllSAl OAD kilowatt dummy
load lets you 1U0lI up last Elltends lit! ol traIlS­
nutter finals, Reduces on-the·aif ORM.

II.. 1 kW CW • 2 KW PEP lor 10 minutes.
'h KW CW or 1 KW PEP lor 20 minutes. C0n­
tinuous duty wittl 200 watts CW or 400 watts
PEP, Complete with deratmg CUM!.

DuIty 50 ..... non-inductive resistor_
.. CIIl1~ Indudes IliOh quality. iOOuSlIiaI~

transformer Oil (CCW'Itatl'l$ ~ PeS).
lew VSWR " 400 MHZ: Urdef 1.2:1 , 0-30

MHZ. 1.5:1. 30·300 MHZ. 2:1 , 300·400 MHZ.
• If ...."" HF and VHF transmitters.
So-231 CUI CI ICtw. Vented lor satety. ge­

movable 'lent cap. aes ~rrying handle. 7·1/2
inches tiQh, 6·518 inches diameter.
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C.O.D, Orden Welcome

Digitrex Electronics
4412 Fern lee, Royal Oak

Michigan 48073 313-661 -9247

• Radio Association 01 Erie HamJam .
The Radio Association 01 Erie, Pennsyl ·

vente will ho ld thei r annua l Hemjem on
Sunday, September 28th at the Rainbo w
Gardens at Waldameer Beach Park, Er ie,
Pennsylvania to promote the Amateur Ra­
dio Fraternity.

• On·the-Alr Reunion - An on-the-an re­
union, sponsored by the canal Zone Arne­
teur Radio Association (CZARA), Panama,
to loster continued friendship among tee­
mer KZ5's, will be held in the contest per­
iod of 48 hours beginning 0001 Z, septem­
ber 27. A1 and A3 modes only, no 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 "CO Ex­
KZ5 Reunion." No power limi tations. Ex­
tract 01 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 no t to submit an entry are en­
couraged to provide current call signs and
address via aSl or post card to the above
address. Also contact t he above for more
Information about the contest.

$8095
+.50 Shipping/Handling

only

- 75 mV Sensi tiv ity

Digitrex Electronics
PA·19 Wideband Preamplifier

• 2 to 200 MHZ Bandwldlh(-3dB Points)
.19 dB aaln!
• 50 Ohms Input & Output Impedance
• Tiny PC Boord 51.0(7/S" x 1-5/S" )
• Absolutoly No Tuning Roqulrod
• Extremely Stable
• Drows only 20MA@12VDC
• Great Way to Increase Sensitivity

of Receivers, Counters, etc ,
• Fully Assembled and Tested
• Instructions Provided , Full Warranty

• Tu-Boro ARC Auction - The 'ru-acrc
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. lor buyers. Dona­
tion $1.00 per person. Beer and soda
available. For information call: Wall,
WB2PFO at 212-539·5732 n ights, and Ed,
WB21BQ at 212-746·4082. Talk·in on
146.52.

• 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, l ower Burrel l, Pennsyl­
vania. For more information send a s.a.e.e.
to Jim Jackson, K3VRU, AD /I 1, Box 7A,
Apollo, PA 15613.

• Cincinnati Hamlest · The Cincinnati
Hamfest will be held on Sunday, seotem­
ber 21st at Stricker's Grove, State Route
128, Venice (Ross), Ohio. exhIbits and
booths, prizes, refreshments, Ilea market,
talks, entertainment, and more. Admis­
sion and registration Is $4. For more rotor­
matron request a copy of the " Hamfest Is­
sue" 01 "The Mike and Key" from W8AlW,
3965 Harmar Court, Cincinnati, OH 45211.

• South Jersey RadloAssoc latlon's 32nd
Annual Hamfe.t • The South Jersey Aadio
Association Is hosting a 32nd Annual
Hamlest 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 (1 V, miles S.E. on Ate 73 from
the Tacony Palmyra Bridge) In Pennsau­
ken , N.J. There will be a Ilea market and in
addition, prize drawings, contests, Bingo
for the ladies, and games lor the children.
In case of inclement weather fac ili t ies 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 PAAA SJRA Ae­
peater. For more information contact Ed­
win T. Kephart, W2SPV, 4309 Willis Ave.,
Pennsauken, N.J. 08109.

• Butler Ham!e.t - The Bu t ler Coun ty
ARA Hamfest will be held on September
7th from 9 a.m to 4 p.m. al the Bulfer
Farm Show Grou nds, Rt. 68, But ler , Penn­
sylvania. Free outside Ileamarket, Indoor
ueemerket, refreshments, prizes. $1 done­
tlon lor admission, free parking, children
under 12 admitted free. For more Inlorma­
tion contact WA3GDS, Dan Metrick, 130
Rieger Rd., Butler, PA 16001.

• Ind iana Hamle.t· 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, lood. Dealers and commer­
c ial exhibitors; free indoor and outdoor
space. Gate opens at 6 a.m. Talk-in on
147.961.36 and 146.52 MHz. Advance tick­
ets, $1 .50. At the gate $2.00. For tickets
and informat ion, write to Charles Baker,
W9SJN, P.O. Box 251 , Portage, IN 46368.

• Expedition 10 Venus - Fort Venango
Mike and Key Club, W3ZIC, 01 Oil City and
Franklin, Pennsylvania, will sponsor an
expedition to Venus-that is , Venus, PA­
on September 6 and 7. OperaUons will be
on Novice and General portions 01 the
band , all modes, all bands, including 2
meter I.m. on 147.12, 147.72. Operation
will be in Clarion County, an extremely
scarce one. A certilicate will be awarded;
send Clarion County, an extremely scarce
one. A certificate will be awarded ; send
s.a.s.e. to Joseph szecet. W3LST, 228
Plummer St., Oil City, PA 16301.

• W9DXCC ecneenncn - The Northern Il­
linois OX Association will host the
W9DXCC Convention on September 13 at
the Arlington Park Hilton, Arlington
Heights, illinois. A full program for DXers
is planned. For details wr ite: Howie Hunt­
inglon, K9KM, 65 South Burr Oak Drive,
lake Zurich, IL 60047.

Say You Saw It In CO
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13929 North Cent ra l Expressway Suite 41 9
Dall as, Texas 75243 214-699-1081

800-527-3418

(AGL Electronics)

•
z~
HI\IIQl~ c NOW\AN~

WtlXH

P.O. BOX 1101 DEPT. C
SOUTHGATE, MICH. 48195

150 W.P.E.P. &/Of Receiving only

500 W.P.E.P. &lor Improved
a Factor Receive
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THE ONLY CLOCK
OF IT'S IUND

NONE CAN
COMPARE

for limited • 4995
time only

By Comus t h e micro c o mputer
con t ro lle d

a p pointm e n t clock

0 0 0
' 0 0
0 '000 '.
09°0­0 0
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SYSTEM 'A' $110.00

SYSTEM 'J' $130.00

SYSTEM 'JM1' $147.00

CIRCLE 50 ON READER SERVICE CARD

THE JOYSTICK VFA (Variable Free;. Antenna) claims unbeaten
scoring over commercial and/or conventional antennae.

• Simple, rapid erect ion . Not only eoano but CONTINUOUS
0.5- 3OMhZ., Incl. BC & MARS . ommckectooat e Substantially
Harmonic FREE . 1.000,OOO mlles per walt, world record! • PoorQTH's
enhanced! CLIFF DWELLERS DREAM ANTENNA! • QUOTE from
RADIO lS{South Africa)"A remarkableantenna with great possibilities,
Its physical size makes confined space operation a practical
proposition".

TWO REALLY
GREAT ANTENNAS

pius $2.00 Shipping
NOT A KIT Reg. Price 79.95 and handling.

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

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
givesyou TUNED ARTIFICIAL EARTH raoralscn ham bands SO thru' 10.
Now snap your fingers at 99% of QTH problema!

150 W.P.E.P. &lor
Receiv ing only

SYSTEM 'JM2' 5162 00 500 W.P.E.P. &/or lmproved
• a factor gecetee

JOYSTICK VFA OWNERS, update your system to JM1/JM2 for
$86.00800 $1 01.00,respectively, RushMasterchargeNisa no.orceeckor
request FREE literature. All goods assembleeasily frcrn the pack _ then
you have your REALLY COMPACT ANTENNA SYSTEM, Matching
ATU's Air mall cost incl.

PARTRIDGE ELECTRONICS LTD
7, Partridge House,

G3CED Broadstairs, Kent, England. G3VFA
Tel: 011 44 0843 62535

END .150 STAMP 011; S.A.$.I!:. FOil; INFOII;MATION
NO FLYEII; ON OTHI!:II; HAL·TII;ONIX PII;ODUCT$ "HAl

TO _ONE OIlOEIlS IN t -s t 10215_1 11'

HAL-TRONIX

.s 55.00

.$139.00
, $199.00

.s 21.95

· $219.00
$165.00
$240,00

.s 83.00
· $ 98 ,00
.s 60.00
.s 75,00
.s 85,00
· $ 90,00
.s 34,00
· $ 30.00
· $ 34 ,00
· $ 75.00

(DE Rotators
Ham IV .
Ta iltw ister

Cushcraft Antennas
ATB34

Tribander
2Q.-3CO
2().-4(D
, 5-3(D
, 5-4(0
1o-3CD
, ().-4(D
ATV-4
ATV-5
A RX-2
A RX-450
A- ' 47-"
32-'9 Boomer

Kohn Towers and
Accessories
25C section _ $ 36.50
45G sect ion, . $ 79.80
HDBX48 self su pp.

tower $316,99
HBX56 self supp.

tower ., . .. $333.99
3/16 EHS guy wire, 500

u. . ., .$ 63.00
3/'6 ((M cable

clamp, , ., . $ .29
3/8 turnbuc kle, eye &

eye . $ 5,39

HyGain Antennas M200H 10 f t. HD ,
TH6DXX ,$219.00 galv. mast ,$ 36.99
THSDX . $195,00 lonna F9FT Antennas
TH3MK3 . $1 74.00 4 eJement-
TH2MK3 . $ 99,00 2 M
TH3jR . $125.00 9 element-
105BA $ 86.00 2 M ..$ 29.95
155BA $133,00 16 element -
205BA $219.00 2 M
204BA $166,00
4028 $159.00
DB1015A S121.00
18AVI $ 78.00
'4AVQ $ 46.00
18HT $260.00
SN86 $ 12.00

And that's just a few examples of our
everyday low prices. Call or wri te for our
prices on Dentron. Drake, ETO, Swan,
vacsu. and many other lines of quality ham
equipment. Rohn tower orders over $1 300
wi ll be shipped prepaid. Please call for de­
tai ls. W hether you talk to Gordon NSAU,
Bi ll K5FUV, or Mike KG5F, you'll get a bigger
signal for less. And we're here to serve you
six days a week.

Big Savings
from the

Ground Up.
Other dea lers 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:

30
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a monthly leature by

JOHN A. ATTAWAY, K411 F

NEWS OF COMMUNICATIONS AROUND THE WORLD

5.5.B.

C.W. and Phone

All Band Worked All Zones

In? . . DJITV
1928 DA2OC
19211 WA1WTP
1930 . . WA!'>CST
1931. __ K5WE
1932 SM2HAG
1933 KICF
1934 KB!'> DO
1935, . . DL9DB
11136, .. K.SE

4823 ... VE1.lU
482• . . . VU3TUX
4Z> W88POK
"826 WA1 FCN
<4827 , .. WITT
-4828 .. W2F C
. 829 . .S M7EL
~, .. SM6HTC
~1 ... J R1 FVW
01832 .•. OF3AS
01833 W.WJ
C83oI VE2FGU

10 7.. ,K5NW
108... VE7CNE
108 .. HI8l C
110 , . W3AP
111 ... K!'>WE
112 SM!'>AKT

299 ... K8UNV
300 , .. VP9CP
XI1 ... W6SWM
302 , , . VE2QO
J03 .•. WAJUP
304 , •. K5WE
305 ... 5 M3DMP
306, .. YBlWR
307 K8BTH
JOa K.SE

40 Meter Phone
3 ... 5MIAJU

20 Meter C.W.

leI6 VK2¥AB
lin WOiCWJ
1918 I&JVK
li19 .. IICEP
1920_ .. I6lCD
1921 G3VPO
1922 N L7H
1923 WB3DEN
192•. . . PAOJ IL
li25 DL3E W
li26 DL70G

~10 WA80VC
~11 WAJDMH
~12 .l li F
~13 OH2PO
~1 • . . . J A3ANW
4815 W9TY
4816 KB3ES
~17 W9VAE
4818 FBCWA
~19 W BIlZKK
4820 K!'>T50
<4821 •.. SVlrw
~_ .. GM;QK

50•.. VE1BNN
51 QH2BOZ
52 JA4DLP
53.•. K3MWV
S4 .•. J HllBR
55 . • , K,2A RO
56 ... WDSD

THE WAZ Program

Single Band Worked All Zones

10 Meter Phone 20 Meter Phone

.~ WAITKJ
50 WB3CIW
51. .. W70K

31 ... KWR

15 Meter Phone

15 Meter C.W.

.lpplle ll tOns Ind 'Ipo-,nts 01 Ille 111 lSI n,les mly be ce­
lain'" l:Iy "...,di:'e a sell add,assed slamped ttn velope
(XI e"nts) sile 4 v, .. 9V, 10 lhl W A Z Manage< , LIIO
Ha ijsman. W4KA. 104. S.E . 3 51''''''. Cape Co,s l,
Flo tida 33\l104. AP11iean iS lo ,watd lng OSL ea.,ds "l1he'
ditICl to l he W A managet 0' 10 a check po'nl should
inclucle 8u lticienl poslage 10 ' llle sale ,.lu,,, 01 lhe i,
OS L cards. The PO-ClCessing lee lor all C.O. a wards is
" 00

So what now? We don't know! Per­
haps this was just a temporary abo­
beration. On the other hand, maybe It
will be referred to the League's OX
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.

At the Dayton Hamvention, Joe Ar·
cure, Jr.• W3HNK, (Ielt) receives his
DX Hafl of Fame plaque from CO
Publisher, Dick Ross, K2MGA. For 8

complete story on the election of
W3HNK to the OX Hafl of Fame see
page 78 of the December 1979 issue
of ca. (Photo courtesy Skip ,

WBBOWMj

De ExIra
For Those Who Remember ...
(Thanks WA4JTI and QRZ OX)

" At the Saturday OX Forum at
Dayton this year a scene took place
which st irred 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.
compllshments. I thought to myself,
'There is one man who could reall y
turn this place upside down If he were
here and cou ld 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 quick ly down
the ais le to where he stood, almost
hidden by the huge throng present in
the hall. Yes, the hai r was grayer and
maybe a little thinner, but the voiceP.O. Box 205 Winter Haven, FL 33880

""e attended the Fresno OX Con­
vention (OX·BO) fo r the first time this
year, and a mighty event It was with
presentations on Palmyra and King­
man by K6LPL, the Neutral Zone
DXpedition (BZ4A) by JY4MB, Abu Ail
by DJ9ZB and HB9MX, Sprat ly by
K4SMX, YASME by Lloyd and Iris,
Rhodes and Africa by K5VT and cli­
maxing with the DX Hall of Fame
Award prese ntation to Hugh Cassidy,
WA6AUD, which was accompanied
by a 5-minute standing ovation. Our
heart iest congratulat ions to Ccnven­
tlon Chairman Dave Bell, W6AO, and
his OX-80 Committee consisting of
Joe, N6AH U; Frank , W6AOA; Larry,
N6AR; Dick, W6ET; Irv, WA6GOY; Nor­
man, W60RD; Bernie, W6PJX; Marty,
N6VI and Freid, WA6WZO, all of the
Southern California DX Club. Next
year wil l be the Northern Californ ia
OX Club's turn again, and rumors hint
that the site may be moved to the
greatly expanded Visalia Airport Hell­
day Inn's convention facilities.
Nothing definite yet, however, so
don't write for reservations.

The OX Forum at Fresno produced
a startl ing recommendation which I
know will interest you. It started with
an observat ion by Dave, K6LPL, that
rocks, reefs and sandbars were not
real countries and shou ld be deleted
from the DXCC Countries list. One '
would have expected this idea to be
shouted down by a room fu ll of rabid
DXers. When we last ment ioned it in
the CQ DX column severa l years ago
it required a whee lbarrow to cart
home all the letters of protest rece iv­
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 OX. However, at
Fresno the group roared its approval
and voted unanimously las near as I
could tell) in favor. Jack Troster,
W61S0, Dick Baldwin, W1 RU, and I
looked at each other In amazement.
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CO OX Honor Roll
The CO OX Honor Roll recognizes those DXers who have submitted proof
of confirmation with 275 or more ACTIVE count ries for the mode In­
dicated. The ARRL DXCC Countries Lis t Is used as the country standard.
Total number of countries on the list as of deadl ine is 319. Honor Roll
listing Is automatic when submitti ng application or endorsement for 275
or more count ries. To rem ain on the CO OX Honor Roll, annual updates are
required. Honor Roll updates may be submitted at any time, In any
number. Updates indicating no change will be accepted to meet the an­
nual requ irement. The fee for endorse ments Involving the Issuance of a
sticker is $1. Other updates require an SASE for confi rmation of total. The
basic award fee Is $5.

An American AI
The Olher End

The following article was written
exclusively for the CO OX column by
Art cencen, HH2A, who has provided

tens, VU2KMK, is looking tor the U. S.
on 14028 daily from 0100 to 0200
GMT and again from 1200-1400 GMT
using an SB-l0l to a dipole. OSL to
Doug Hendricks, N7UT, 4906 Pine­
wood Drive, Salt Lake City, UT 84107.

(Photo via N7UT)

OE25 was used by Austria n hams last
spring as a jubilee celebrat ion.
A L1dvllle Limerick by WA4JTI-

A Oxer 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 ti me you hear a
pileup on a st range prefix check it out
before you dive In. You might not
need it.

VE1HP . . 2811
QolCHP . 2811
«soer . 281
W........TI 28ll
W1OM . . . . . 285
'1'$10 . . . . 285
N5FG ......•. 285
KIUD 282
VK.VC , 281
W60N 281
' ex 219
KllHOM , 218
"'185 " 211
K3MWV , 211
w.eoy 211
J ...8GOG 211
ZLIBIL . , 216
IIKNT 216
YU2RTW , 216
XE1CI. 216
.......... , 275
OJ2 275
KIIPPy 215

DJ1CX...••. 281
JA1GTF.... 288
W.tOEL 2&1
K.3FN , .... 283
JHIVRO . . 215

WlYOB J02
W860XU 301
WflSR . . _ _301
0l6KG 300
HPUC 3OO
N6AW __ . 300
WMWTG 300
KeU G 299
15WT 299
K8PVO. , 297
OEJWWB 296
16PLN 296
DJ1CX . . . . . • . 295
F9MS 29<'
W900 2!W
VE3FJE 2!W
W1NG, .. , 293
LU1BARiW3 .. 292
JH1VRO 292
K.L$P 291
K9RF .. , 290
9H.G ..... . • . 290
VE1CE , 269
OKIMP 269

N6FX 298
OURK 2!W
W1NG .. _ 293
WAllOXA • . . •. 289
N.MM 289

a first Hait i contact for many happy
DXers . If you are intereted In the tria ls
and t ribulations 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 opportun ity to sit
on the other side of a OX pileup with
some sort of a rare call to fascinate
their compat riots, chatrbcund to
some prosaic stateside call area.

Quite a few years ago, I too had
this dream, which eventually materl­
altzed following my becoming a
foreign correspondent for a leading
wi re service which led to various rare,
and not-too-rare, QTH 's- and much
of the dream ca me true, but by the
same token, it ain't all milk and
honey.

During the regime of the late Fran­
eels Duvalier, and for several years of
the reign of the present President,
Jean-Claude Duvalier, hamming was
forbidden In Hait i, except for a few
spec ial fortu nate ones who held an
" HH" call by special permission, and
who were seeked out as a real spec ial
rarity.

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

5.5.B.
""IIQ 312
ZLl ...GQ . . . . 312
WlSC 132
W6RKP 311
WJGG 311
K6XP . _..•..• 311
v~ 310
DJlIze ..•... 310
F2MO . . . . . . 310
KSOVC . . . . . 310
l<IZSQ. . . . . •. cos
N.MM :lOll
N6...v . .. • . . . . 308
WlISFU 308
WllSS . , .. , 308
XE1KS , .. •. .. 308
yV50FI., 305
WI ILC , ~

OL6KG ~

VE1WJ 303
13LLD ,303
0K2BL. 302
N2S$ . , 302
W6FET ..•..• 302

c.w.
W.BOY..... 301
NICW.....•. 30!>
W2GT . . . . JOoI
KlIMM , .. , .. JOoI
K.cee . • • • • .303

WJGRS 31.
N.PN 312
K8JG 310
WBKPl Jll8
N6AV.••.•.•• J01

FIlAM 316
WA.2EOQ 316
KeyRA . • . . .. _316
W~ 316
WJCWG 3 16
W.UG 316
K8JG 316
lUNS , 315
VE3GMT 315
K.MOG 315
KllL~ 315
SMICWK 315
K6EC 315
llyRK . . • . .. . 315
SM6CKS, 31.
DnSK, 3U
ZS6LW, 31.
E LH 31.
KllMM 313
G3FKM 313
N.WF 313
W.OPS, 313
WIyMV 313
OE2EGL 313

WA.2RAU ..... 3111
W6EUF . . . . . 3 111
W9DWO. . . . 318
K8QYl 318
W3NKM 318
W6REH ....•. 318
XE1AE 318
W.EEE 318
W2TP 318
....MU 318
K6WR 318
K2FL. 318
VI;.3MR 311
OL90H 311
TI2HP 311
IIlv 311
WlGRS , 317
W9JT 311
18AA ., 311
W9KRU 311
16KOB 311
W3AZD 311
W9QLO 318
VE3MJ 318

W6PT 3111
ON.tOX . . . . . 318
K6EC 318
W90WQ ...•. 315
W6l0 31!>
DL7M 31.

Here and There
160 Meter OX-Stew Perry, W1 BB,
(OX Hall of Fame-1968) is still offer­
ing the 160 Meter DX Bulletin f ree to
anyone who sends a self-addressed,
stamped enve lope to his home OTH,
36 Pleasant St., Winthrop, MA 02152.
Stew has published this bulletin
si nce 1932. If you are Inte res ted In the
ul tima-te OX challenge, try 160.

Stew congratulates Ed, WA4SGF,
on working all states by 160 meter
mobile. Ed worked KH6CC during the
1979 CO Worldwide C.W. Test, report
414/9, for his 50th state with the
mobile rig on top band.
New OX Bulletins-The Japan OX
Radio Club Is now publishing an
English language bulletin for fore ign
countries. It interested, contact the
editor, Kouichi Asai, JABKB, 90-49,
Oasa, Ebetsul, Hokkaido, 069'()1,
JAPAN. The President of JDXRC is
JA3BG and Directors are JH1VRO
and JABKB.

The DX'ers Newsletter is a new
biweekly bulletin published " for the
little guy as well as OX that's rare. If
you haven't got it, it's rare." The
editor is Roger Carson, WD4PEQ,
P.O. Box 1458, Morr istown, TN 37814.
Preflxes-EY6C is a special pretlx In
the Soviet Republic of Azerbaijan,
Oblast 002. CI3LSS was a specia l
events station by the Radio Club of the
lIstonal District School in Ontario_

was still strong and those old eyes for
a split second once again spark led
like we remembered them from a long
ago era. He spoke of some of his
vis its such as Slkklm, Bouvet,
Aldabra, Desroches and countless
others of the rare and exot ic. Then
the fellow announced in that all too
familiar sweet southern drawl that he
had held some 169 call signs during
his DXpeditionlng career.

" The applause started as a low
rumb le from across the room, and
built into a shattering crescendo as
the much-t raveled one received a long
standing ovation. There was hardly a
dry eye In the house when the t ribute
ended and the old gent silently slip.
ped from the room, disappearing Into
the Dayton crowd. I guess there are
those who were w ith me in the audi­
ence that day who until now sti li 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
"garden era," Gus, W4BPD is publish.
ing a series on his famous DXpedi­
ttons in The Dxers Magazine, P.O.
Drawer OX, Cordova, S.C. 29039.
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Synthesized
Handy Talkies

ICOM IC·2A
YAE5U FT·207R
and Tempo 51,

52, & 55
ENCOM HT·1200

,,

..J. ----

Eto Alpha 76A

_._--_ . -.-.~ --.----- -. ...=.:;.=_:':'~~- - -. - -==":'" •- , ::;;; .;. .. ,--'-,- ....... ;'
--~

EIMAC
3-500Z.

5728,6JS6C.
12BYZA &

4400A

-

l!JI [ICOMI Model-720

HY·GAIN
TOWERS

DAIWA
Model 720

rs-~ DRAKE TR·] & R·7
t -7 2K W l me., Amphf••,

NEW DENTRON

DTR·3KA A.oIehlO Tuner DTR-l200L Amplifier
GL-JOOO I DLR-2000 I MTA - 3000/Clippeor ton " L"

--

Murch Model UT2000A,
UT2000B and UT20OQA·LS

'17&~ FT·707

FT·l01ZD. FT·9Q1DM. FT·227RB,
FT-480R, FT·720R. FT·720RV/RVH.

FT·l01, FRG·7000

BIRD
Wattmeters &

Elements
in stock

aBhcraft, ....1." ,KLM,

ROBOT
Model -400 &-800

"Aqui S. Habla Eapci'nol"
New York City's LARGEST STOCKING HAM DEA LER COMPLETE REPA IR LAB ON PREMISES-
MAtL ALL ORDERS TO BARRY ELECTRONICS CORP. IN STOCK _NEW ROBOT MODEL . sao, BIRD WATIMETER.
512 BROADWAY. NEW YORK CITY, NEW YORK 10012 HY-GAIN, LARSEN, SHURE, KOK-2015R, TURNER, ASTATIC,
BARRY INTERNATIONAL TELEX 12·7870 212·925-7000 MOSLEY, VHF ENG., TEN·TEC, " OMNI·O" , KANTRONICS, OSI,
TOP TRADES GIVEN ON YOUR USED EQUIPMENT MFJ, AVANTI

A UTH OR IZEO OI STS. M CKA V D VMEK
FOR SHORTWA VE RECEI VER S

WE NOW STOCK THE MURCH ULTIMATE TRANSMATCH Z 0 0 08

DEALER INQUIRIES INVITED. ,""ONE IN YOUR ORDER " BE REIMBURSED.
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C.W. Endorsements

8.8.B. Endorsements

Naiel, J Y5US, is rested and ready to
hit the rig aga in.

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 potttics
in his country. Few countries have the
total freedom of the American to crltl­
else or expound his theories, and 11 is
a good idea to stay away from poll­
tics, local or International, as well as
any other subject which can be even
remotely deemed controversial. While
the American ham can talk about at­
most anything except using the ham
bands for business or commercial
purposes, many countries speclfl­
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.

aSL cards can be quite a chore,
and an expensive one as well. Despite
my continuously and clearly identify·
Ing my aSL manager, Frank, AJ9D, I
continue to get cards mailed directly,
with no IRC's enc losed, pleading
" please aSL" Impossible. It costs
me about 60¢ to airmail a card direct,

One of the most exciting DXpedltlons of the decade was the 8Z4A Neutral
Zone expedition carried out by the Royal Jordanian Radio Society in cefebra­
tion of the 44th birthday of King Hussein, Nov. 14, 1979. A totaf of 40,800 s.s.b.
and c.w, contacts were made on 8D-10 meters. This series of photographs,
taken during the DXpedition, were given to K411F at the Fresno DX Convention
by Mohammed Balblsi, JY4MB, a member of the Executive Committee of the

Society and one of the DXpedition operators.

Mohammed, JY4MB, takes a break.

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 smail
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 atl, there is the reward­
Ing experience of accumu lating 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 ptleups, this is
largely untrue. I would place Amen­
can hams about in fourth position,
worldwide, in operational procedure.
Perhaps in first place would come the
Canadians, followed by Japan, Ger­
many and England. Unfortunately at
the rock bottom of the scale, and I
know this will bring a lot of outcry, is

200 ••.. VE7CNEJ203
200 •..... N6BMI:203
1!!iO .... U.....lMllT5

300 ...•... OL6KG13G4
300 .•..... ,WI5fV301
300 •.. WM WTGI300
2~ G¢HPI289
2~ K9HaMI:218
2~ W4BQY!2n
250 .••.• KB6KWI251
200 ..... WB3OJF/203
1!!iO .•.•.WB3FIY/1!!iot

433 ,UA6AAF
434 ......•.. ,UWllAT
43S ......•.. UB5LCN
436 N6AXO

662 KllHaM
863 , ,UW60R
Il604 .•.••.••. . UW1FF
865 , UB5HOX
1l68 .•..•.... WoeEPE
861 'o'K2FO
Il68 •.....•.. WB3FIY

c.w.

$.$.B.

310 K2FlJ318
310 .•...W3AZ0I311
310 ..•..•. I8YRK/315
3 10 EA4LHI314
310 01312
310 ,K8XP/311
300 •..•... N4M Mi3Oll
300 ..•... Wl5FUI3Ol!I
300 ..... YV50FII3CIS

300 w 4BQYI307
275 _N4MIIlI288
2!!iO . • .. wtSW2$4

429 Kn l
430 .....•.. UAJAOY
431 UL7PBN
432 UAllAJ F

855 K68MX
856 18JKN
857 ,YV4808
858 , WB2TKO
8!>Il ,WB!!iRa M
860 .•..•..... W1KNT
8$1 •.•..•••••• ,KllTI

The 101&1 number 01 K1'" CO<lnltlM u 01deadli... wU
319. CompIet. rule. and ~leallon1_lor I"" CO OX
Aw...dl Prog'Ml O1'I.Iy 1:* OCll&lMd bY -.41"9 a busi­
..... liZ. no. 10 ...~ .."II.~r.IMd a nd
Sl~ 10 Qilly WlIllMla, N4UF; CO OX Awlldl
Maneger, 911 Rio 51. Johnl Dr.; J.cksonvll". Fla. 32211
USA.

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 tor
no apparent reason, consistently
bringing In 59+ reports using low
power. When I went on the air, th is
good signal together with the still rare
"HH" prefi x brought an overwhelming
response. A rational aso 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~hew
with a single stat ion. To avoid th is, it
became my habit , at that time, to
operate on the low end of 14, 21, and
28-outslde of the American band,
where , guilti ly, I picked up so much
Ox, unencumbered by stateside sta­
tions that soon, th is too became a jad­
ed situat ion as cartons and cartons
filled up with OX cards from Just about
every country with electricity to power
a transmitter.

The pressure became less 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 sptnotrs of
ham radio. let 's go Into a bit of detail
at this time concerning the fun and
problems of an expatriate American

CO DX Awards Program
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Endorsements

The WPX Program
Mixed

M i ~ed : 400 J.....ESR. N6PV, DM3WYJ. • 50 K7PJO.
VEJIPR, YU2RON. K9BaL. DF7GK. 500 WkIBT.
VE3DUS. S60 K1AGJ. eoo J...7FFNll, N..IB.· 650
VE1MX, W6YMH, 700 N3RL. 15"'FC, NBBM, LA7JO. 750
Kl1AF. 800 W2HAZ. WASQIY. 900 K9BG. 1000 WOSFU.
1900 YU2DX.

SSB: 300 WBllTDR. JH5FOO. J"'SNG, J...6JNF,
EAl"'CH, 3SO llG1JI. "'CU. WBIlXM. 400 N.IB.
K980L 450 9G1JU. IT9YSW , 800 EP2TY. N3RL
KL7AF. 6SO I5AFC. 700 W5ILR. DL1MO 1100
W92NYM

cw: 300 JA5SllC., PA2CH M. WlVBV. 350 K7PJO. 400
N3AL SM6lNC. 450 JT9VOO. WB3JUK. 560 N8BM. 900
W1WLW. 1450 DUOT.

IS mellll': Kl7...F. IIRIZ.
20 metlll': N.IB. JA5SIX.
"'sia: J.....ESR. OE1KJW. IIRIZ.
Europe: W88ZRL K1PJO, NezA. DF8ZH, WB3JUK.
No. Amence: AC2J
Oceania: J.....ESR

Com!>le!e ,ui", and application h;IIms may be obla ln·
ed by s-ending • buslness·size, selt·addressed. S1amped
envelope (IOlelgn Slat ion. send e'I'. postage If ail-mail
desi'ed) 10CO WPX ........ds. SOl. Mindola Or.•TOl,anee,
Cah!. lI0505. U,S."'.

and the quantities make for a situa­
tion in which I would soon go broke.
In the name of all overseas amateurs
with a stateside OSL 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 " OSL Bu­
reaus," whi ch appropriate my lAC's
and return envelopes-everything but
the card, which I receive sometimes
as much as two years after it was
mailed. Don't send me your card via a
" Bureau." OSL' ing for an overseas
stat ion Is a thankless, expensive, and
ttme-ccnsumtnq 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 OSL
manager. If you DO OSL direct, you
won 't get a response without some
IRC's-sorry about that, and so much
for OSL'ing.

Basically, after many years of ham­
ming I am a rag-chewer. If I am so
engaged, and you badly need " HH2"
for your DXCC, and are biting off bits
of your mike in antic ipation, please
don't start yelling "BREAK!" or jump
in on top of the 050. 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-

73, John, K411F

A7XE· V,a DK3G1
A7XH· To WIllB
A1XM . ClO DJllZB
ctM. Via EA1QF
CNllAK - To WA3HUP
CRgAK. Clo VS6AG. P.O. Sox 5.1, Hong Kong
oeeAP . Via WB20HO
EA6GB· To WBHlQC
EUAV . C/o N6FL
ELJRl· Via WlIYD
FK8CR· To W7Q1(
FKIl!IW, FKICO · cio OJ5CQ
FOI(lX · V~ K1MM
HK2Vp· To N..XR
HKIl!IKX. eJo W84FQH
HIIQW. V'a VE3LMW
HllIUN· To KA8B
Hl8WY· cio ...F7V
HM1NN· Via JK1HCE
HS1AMT . To W2TK
HTlAR . clo K7UU
HV3$J . VIa IIOUD
IJ7BVS.IJ1DMK To 12DMK
J3AE· clo K1EM
J3AH . VIa W2GHK
J3AO . To W..YHB
JY52M . cio W84RRJ
KAIWW· VIa "'J6M.1I10 Camino Corlez. Yuba City . CA

"'"K1SENP2A. K7SEJPJ5 . To JoI'In I...-In. 27« NorIh
Ty~lIA". . Tuscon, AZ M119

KS6BV . cio WBeFBN
OMAWD . V~ VE2AOS
O.uTZ/0A8 · To WD4PEQ
OD5FB . c/o WA2QAU
ODSJp· Via DJiZB
S7HlC . To N4NW
TIICC. TlIJV..... TlllUX . cio TI2CF
TLaWN . Via WSRU
TU2IN. To K3HBP
nu,cs · C/o ON6BC
VP2AJ . Via W82TSl
VP2A.ZG - To W&tSx.x
VP2EEW - C/O WD9ALG
VP21<AJ . Via WaslDH
VP2MF1, VP2MFJ· To K1RIF
VP2MOC . C/o K2YY
VP2VEJ . Via W83KGY
VP2VEN . To K!"JGOEJll
Vf"2VEZ· cio W5I-IF
V08O•. V~ K1BZ
VQ8'TT . To WB5DCY
voawE . c/o WMUZ
VS5ItV . Via N200
vSler . To WD9WPR
Wlaot/KH4 · C/o WB9FMC
WA1GXEICllA · Via GC. Milctlell. PO. so. 5011. Marsh

Harbor, Bahamas
W1LPFIOU2 · To N2CW
XT2AW· C/O KNIDPS
YNACl · Via W.OO
Z07HH . To W4FRU
ZD6TC . C/o N2CW
2K1CE . To Geo'ge Adkins, AD1S. P.O. Bo~ 32735.

Oklahoma City, OK 13123
ZK1DR· Via Wt/NP
ZSlDM· To WA<lJOS
ZS3Hl· cio W"" ZXF
3D2CC · V... VE6AKV
487J... · To VEJIPR
n"8L . c/o WA2KNC
.X4JS - Via WA2KWP
unB . To KA5BBL
5HlNAS C/O WB9MFC
STSAY . via W"UZ
ST5CJ . To W4BM
5Z4YW . c/o VEJAHV
IHU · To XE1J
7XSAH - Via AD 'S. P.O. eo.. 32735, 0!<1.1>om8City, OK

73123
'POOH. To W2FlO
,a7AR · c/o K2TJ
llAl0MU . Via I..ZSO lor contaclS in 1960 CO WPX

Con!es!
llJ280· To W60RD
eK2DX· clo welV
llMIMU . Via N2CW
avnx · To N5FN

t rot operator asks a specific station
to relay informati on, and it isn 't you,
even if you heard the information re­
quested, don't respond. If there ap­
pears to be d ifficulty after that, walt
for a lull, and REQUEST permission to
relay.

By and large, with very few excep­
tions you 're wonderful members of a
great fraternity. I 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.

QSL Information

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 th is end as
well, but keep your transmission brief
with just a signal report and bas ic 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 OTH, "Wata­
hootc h ie-O n -t h e-S m II ha won ga
River." We don't care how old you are
or where you make your bread. Tell us
all this at some other t ime 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
OX. Your excitement and thrill is a joy
to behold! If you intend to do some
hamming while visiting a foreign
OTH, be advised that the ir 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 rel ia­
ble source Is a resident ham. Ask him
about procedures, li cens ing,
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 sophisti cated Coast
Guard services, Civil defense pro­
cedures or other highly developed
ass istance 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 untnvotved, if
you live in Iowa or Kansas, for God's
sake, don 't break into a hurricane net
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- '--'-_-'----'--- -J

843 , .. VE3lPR
&oW • . YU2RON
84S, • . OF1GK

1273, .. lnlYSW
127.. . . . JASNG
127S, .. J"'6,J NF
1276 , . . EA1ACH

18Q . •. J .....279l

1945.. .WlVBV

VPX

c.W.

5.5.B.
1266. . .N..IB
1269. . ,9G 1JI
1210 . . .9G 1JU
1211 .. ,WB9TDR
1272.. ,JH5FOO

188...OL·Et2· I&5&-Ml

1943 JA5SIX
1944 PA2CHM

8311 .•. JA5ESR
a.o N6PV
841 DM3WYJ
842 H~E
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I, part eight of th is ser ies 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 II 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 th ree 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 addi tions and deletions to
prog ram li nes, with a mi nimum 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
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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. It editing
mistakes are made, then the altera­
tions will be ignored and the line will
be left unchanged by typing a 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 fo llowed
by ei ther space or let t-arrow and the
machine will space forward or back­
ward the number of characters in­
dicated. One can also use the 5 for
search command. Suppose what you
wish to correct is located just after
the second equals sign in the line.
You would then type 25 = 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 5 ln­
dtcates 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 5 command, depends
on the circumstances or persona l
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 ou t 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 15S will
certainly do the trick.

Once you find what you want, you
can change, delete or insert material.
To change charac ters you type a
number fo llowed 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 c har-
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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 w ill
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 wlll 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 rout ine
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 l ine 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 qu otation mark error con­
tlnues 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 dupli cate the required parts
of the statement, ending with GOTO
125 and then the program execution
will continue as if the error had not
occurred.

Wh ile 10 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 wh ich 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

,"-

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 I command. After
typing I, 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, if 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 nO, where n Is the
number of characters. You could also
type 1K" whi ch would delete from the
current location through the next oc­
currence of the quote charac ter; the
quote character wou ld not be deleted.
You would see the deleted materia l
inside exclamation points, just as
when using the 0 command. After the
deletion, it would be easy to use the I
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-
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acter. You can delete characters with
the 0 command. As with the change,
a 0 preceded by a number will delete
that many characters while a 0 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 s ince 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
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subrout ine 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 follow ing
the ON N GOSUB statement.

Whi le th is month has not introduced
a great deal of new progr? nml ng
material, these items are e)" .eed ing
useful in the process of ,rogram­
mingo In the next installment in the
series, I will demonstrate a few addi­
tional BASIC statements which can
be used to implement machine lan­
guage programs through BASIC and I
will d iscuss briefly machine and
assembler language.

MAGNUS
ELECTRONICS CORPORATION

5715 U ncoln Ave., Chicago, Ill inois 60659
Tel 31 2 334·1502 • Tlx 253503 MAGNUS CGO • Cable AEINMAG

check N fi rst. For example we cou ld
change line 80 to the following:

80 INPUT N: IF(N<=DOR 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 G010 state­
ment is encountered.

In some cases, you may wish to ex­
ecute a subrou tine based on an index
wartabte suc h as N. In this case you
can use the ON N GOSUB . . . state­
ment where a series of line numbers
foll ow. When N is 1 the fi rst

For the first lime in the industry .. .
A 2000·watl 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

• Built·in 1151230V AC power supply.
• Easily interfaced _.• either local or tull remote

control.
• Switch from one band to another instantly •.. no

lost time in tuning.
• FCC t ype accepted.

PoW6f input 115i23OV AC. 60'50 til
Power output 1lXX)V1J PEP
Drive level &NIl SO Ohms
Dimensions 171h.. x t t '' x 1T'
Weight •... ................................... 103 lbs.

METRON No. A2000-Amateur Net $3145
Technology-proveo through rTIl)(e than 4 years of rugged

professional applicat ions arot6ld the world.

Also available: Base Station No. A1000: 51345; Mobile No. MA1000B: 5845
Dealer inquiries invited.

will not be able to cont inue execu­
ti on. 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
tault y data message. You can run the
tape back to the point requ ired tor 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
execut ion of that line, and hopefu lly
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, assumi ng of course
that yo u 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.

I w il l conclude this segment by ln­
troduclng two branching statements
wh ich can help to keep a program or­
ganlzed 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
wil l 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 wou ld d isplay the fn­
struct ions and then let you enter a
value for N from the keyboard. It 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 th is is much
easier, espec ia lly with a long list. You
do have to be careful that N is within
proper limits or th ings will get messed
up. For example, in the litt le rout ine
above, If N is zero or negat ive, an er­
ror will resu lt. If N is four or greater
then the program will ignore the ON N
G010 sta tement and the program
will continue with the next program
statement. Thus with some state­
ments like this , it may be important to
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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)

BY RICHARD KLiNMAN - , W3RJ

I n a pair of previous artlclest- 1 have
described how to modify the Collins
s-tjne to operate full break-in (aSK) on
c.w. The only thing standing in the way
of perfection when using the s-tjne in
that configuration is the lack of trans­
ceiver capability in c.w. As originally
supplied by Collins Radio, the 32$
transmitter and 75$ receiver cannot
operate transcetve 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 32$ transmitter will not
transceive on c.w. with the 75$
receiver because the 325 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 S8 and Drake 4 series,
are generous enough to supply the
separate b.f.o. crystal in tne transmit­
ter for c.w. operation. The frequency of
this crystal is selected for the correct
offset for c.w. transcelve operation.
The same may be done with the 325
transmitter. With the price so high you
would think that Collins Radio would
throw in the extra crystal. The
modification for the 325 transmitter
enabling c.w. transcetve consists 01
adding a 455.000 kHz b.f.o. crystal that

is used on ly 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 lor
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.t.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 Internat ional 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 (I.s.b., 453.650 kHz) Y13
(u.s.b. 456.350 kHz) and wafer SBF of

oRO 1, Flint Hill Rd., Coopersburg, PA The 455 kHz trap fifter. Note the internal shielding between filter sections to
18036 minimize b.t.o. feed through.

42 • CO • September, 1980 Say You Saw II In CO



has negligible practical effect on
transmitter operat ion.

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

Footnotes
"The International catalogue number
is 41 3243 with specificat ions: frequen­
cy 455.000 kHz, CS (:01% ), 26C, 20 pt;
tsl type 57, holder type 09, load 02, fctr
00, Cal f1, ang le -01.

Z A. Klinman, "Vacuum Relay a SK in a
Commercially Equipped Station . Part
I, the Collins S-Line," CO, Dec. 1977.

, A. Klinman, " A Vacuum Relay TIL
aSK Antenna Switch," CO, July '76.

3 Lecl ronic Research Laboratories,
tnc ., Atlanti c and Ferry Ave.,
Camden,N.J. 08104 (609·541·4200).

• R. Kli nman, " Vacuum Relay a SK in a
Commercially Equ ipped Station, Part
II, the Heat hkit SB400/401," CO, July
1978.
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&ibscrlbers without discrimination. with the exception of any SUbscription in·
eenuves or premiums which m.y be offered in the: future.
Stnd YOllr check today, or charQt yOllr life Subscription on M.ster Charge or
Visa and ~y it out In installments, but bear in mi nd that. maxImum of 150 will
be accepted for the balance of 198 0. If. Life Sub 15 right for you. don't wait . •.

enroll today as a CQ Lifer.
(Above notes apply for tlS s ubscribers only. Outside tl S , write for ,altS.)

t ical problem arose in modifying the
Heath 5 8-401 for break-in. This prob­
lem was solved by keying the BFO."
Direct application of this sol ution to
the 325 transmitter renders the spot
button inoperative. In the s-tjne the
b.f.o. backweve enters the receiver
through the v.f.o. transceive cable.
This cable carries the 2.5 • 2.7 MHz
v.f.c. signal from the receiver to the
transmitter f requency control switch.
Unfortunately, it also provides a
parasi tic path for the unwanted 455
kHz b.f.o. sig nal. The backwave has
been eliminated th rough the use of a
455 kHz stop filter, or trap, as shown in
fig. 2. The fil ter is inserted in the v.f.o.
transcelve cable near the transmi tter.
It is built in a 3 114 - x 2 118 - x 1 518 ­
mini-box as shown in the photograph.
Note the internal shielding between
filter sections to minimize b.l.o. feed
through. The filter is tuned until no
b.l.o. backwave can be heard in the
receiver with the transmitter frequen­
cy control switched to the receiver
v.f.o. To accentuate the backwave dur­
ing f il ter adjustment, a dummy load
should be used as the receiver anten­
na. The backwave should be nulled to
the poi nt where It is comple tely Inaudi­
ble. While the filter does have some in­
sertion loss at the v.t.o. f requency, it

To V28 (----j

C.W. 455. 000kHI
AOoEOCR YSTAL

(see te xt!

t---7 To V28

R57

Fig. 1 · Modified 32$·3 b.f.o. 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.e.b. position, Pin 4, and
the c.w. position, Pin 5, on this wafer.
Stack the c.w. b.l.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 insulat ion and
so.cer it to the c.w. position, Pin 5, on
wafer S8F_Tack solder a bare wire 10
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 modif icat ion of the 32S
transmitter.

Adding the c.w. b.l.o. crystal allows
transceive operation on c.w. However,
after this modification the ettec­
tiveness of break-In operation when
using the receiver v.t.o. is reduced due
to b.f.o. backwave. Backwave will not
be noticeable either before or after the
b.f.o. modif ication when using the
transmitter v.l.o. in "split" C.w. opera­
tion. The backwave arises from the
free runn ing b.f.o. oscillator when the
aSK is in the c.w. position. An lden-

Em ission switch

sac ---, S8F Y13
7- 11 * 16 U.S,B, 456,35OkH,

,:\'\ ; 7 ~
,go.. ~I" 3 L.S ,B . 4~6501<Hl I

c-e '<>-1-----10
' 0" '>~ "'.;......J

8 d , 6 ""'---- - - -j[]f- --1

Fig. 2 - 455 kHz trap filter for the v.f.o.
transceive cable.

RCA Mill",4410 M, lIer 4410
RCA

peooo 138-238pH 138 238pH phono- -jack , ~,

• 820pF 820pF
S t L V E ~ M ICA S I L V E ~ M I C A

1MIl ler 4408
33 66"H
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Here's an interesting approach to an age-old problem.
The basic design can be scaled for 1%,2,6 and 10
meters.

The Ultra-Yagi
A Different Approach to U.H.F. Vagi Design

BY T.E. WHITE" . K3WBH

0'

S,.•••0'

ucauv (assumi ng hor izonta l po­
larization) rather than continuing to
add directors . The advantage of th is
array to the constructor is that bays
need on ly be spaced about 19", at
which point side lobes are near
minimum. A very compact antenna re­
sul ts, one that is easi ly rotatable. So
the "old" practice of very wide stack­
ing distances for long Yagls 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 ang le
results. Th is is the prime requ irement
for terrestrial OX.

If 2-bay stack ing is used, a fa irly
simple para llel harness of open-wire
line provides a roughly 125 ohm mid-

<••••

rr
•••

10>" "::t..
NOTE : Stec k

• Insert optionel lldded d irectors between 0 3 end 04. •

R

~s.....

/"R

Fig. I -Dimensions and spacing for the ultra·yag;.

11'51'6"

Opt iMal added direc:tors

(folded dipole is '&'16"
inside sp8Cin;1

03 are equal length. Not until 04 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 0 2-3.
The .two forward-most D's remain at
their staggered lengths (the last 0 is
much shorter than you mig ht think
proper).

The antenna shown has 2 A's, 1 DE,
and 5 D's, or an 8 element beam. In­
crease of sl ightly over 1.5 dB at max.
gain point can be obtained by Insert­
ing 2 additional D's as explained
above. The former 04 and 05 thus
become D6 and 07, without change in
previous length or difference in length.

Further gain beyond this can far bet·
ter be obtained by stacking 4 bays ver-"36 Lake Ave., Fa;r Haven, N.J. 07701

E ver since a couple of those
wonderful folks who brought you the
Z-ear invented the Yagi-Uda antenna,
amateurs have to iled countless hours
to f ind the one combination of spac­
ing , lengt h, th ickness , stacking
distance, etc., that would produce the
"perfect" beam. Some succeeded In
developing fantastic gai ns, but
nobody succeeded In making that gain
(and attendant low s.w.r. and high FIB
rat io) usable over more than a couple
of MHz. This Is just what we don 't
want at u.h.t., where antennas must
perform well over wide ranges.

Here is a design that f lies In the
face of some "established" criteria,
yet works over a spread of 10 MHz or
more, while staying within usable
gain, FIB and s.w.r. parameters. And
perhaps the best "d iscovery" 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 11/4
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 " Ult ra Yagl " uses the digonal L =- ---'__=- ..:.....:.... ---J

reflector system (no, not di a gonal) to
preserve usable FIB ratio over a wide
band. The reflector elements are
longer than previous formulae would
have them. All elements are of 'I," rod.
The boom is J/4 " square tubing as Is
the reflector spacer.

The DE Is not a rat to 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 term inals (a lot higher than the 80
ohms one might th ink).

01 is very close to the DE. 02 and
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3.5-30 mHz $15.95
optimized 14-30 mHz
includes hardware for
2" boom $17.95

MFJ ENTERPRISES INC.
BOX 494, MISSISSIPPI STATE. MS 39762

Gall 601 ·323-5869 tor technical Inlormation. or­
der/repair status. Also call 601 -323-5869 outside
continental USA and in MissiSSippi.

CAll Tall FREE ... 8DO·64T·180D

USe 1 ant. 1 rcvr. 5.2.6 in. 9 V bet.. 9-18 VOC
or 11 0 VAC with optional AC adapter. $7.95.

Order from MFJ and try n - no obllg.llon. If
not delighted. return it wittlin 30 days lor refund
(less stipplngl. One year limited warranty by MFJ.

Order today. Gall toll tree 800-64]·1800_Cl'la'9t
VISA. Me or mail check, mooey order for $99_95
tor MFJ-l040 or $69_95 for MFJ-1045 plus $400
shipping and handling.

Don' wait Iny IonteJ to pull out weak, rare OX

Model ZA-1
Model ZA-2

BenCHeR, in c.
333 West Lake Street, De pt. 0
Chicago. Illinois 60606 (312) 263-1808

the
mtimate
1.:1. BALUN

• Lets your antenna radiate-not your coax
• Helps fight TVI- no ferrite core to saturate or

reradiate
• Rated 5 KW peak-accepts substantial mis-

match at legal limit
• DC grounded-helps protect aga inst lightning

• Silver plated hook-up braid;Custom molded case
• Amphenol- connector; Rubber ring to stop water

leakage

Alajlab le 8t selected
dealers, add $2.00
postage and handling
in U.S.A
WRITE FOR LITERATURE

.... . _•. I1f!J ~~

.It.....(j .•. f) . 6
."...•, . - .,..,.."" ., ...,......... ~ .-.- ..-

CIRCLE eo ON REAOER SERYICE CARD

NEW MFJ.104D Ir1nsctlverllKei'lf preselKtor
lets you copy weak. barely readable signals

Rejects out-ol-band signals. images,
Strong ''9n,1 .bility reduces cross mod. ever.

loading. Exceuent signal-to-noise raec
Continuous 1.1 t. 54 MHz: all Hf amateur.

shortwave bands. Up to 20 db gain. Gam control.
Dual gate MOSFET. bipolar uansistors tor low
noise, high gaill. strong signal ability .

Push bunon ..ritclles for 20 db atteeua-oe.
ONJOFF BYPASS. 2 antennas. 2 receivers.

011111 ellU and pilon. peks tor antennas. re­
ceivers. RF sensing relay automatically bypasses
preseleclor when transmitting up 10 350 watts
input. Delay control. Jack for puSh·to-talk

LED. 9·18 VOC or 110 VAC. 8~2.6 11lC~.

MFJ-1045. $61.95 . same as MFJ·l040. less
aneneatee. xcvr auto bypass. delay contrOl. PIT .

NEW MFJ ALL BAND

XCVR PRESELECTOR
Copy weak, barely readable signals. Reject images, out·ot­
band signals. 1.8 to 54 MHz. Up to 20 db gain. Automatic
bypass. PH. 20 db attenuator. Use 2 ant., 2 rigs.

Copy weak, barely
readable .Igna's.

Automar/c XCIIR byp••••

Insul"ed block on mnt

1:1 balun

4 :1 blliun

~.DE

ig. 2-A feed system for a two­
stacked 8rr8Y.

To'.

NOTE:
A ll braoches are of equal length (any odd multiple

of )./4)

To,.,

Fig. 3- Feeding 8 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 tong 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 JJ2 loop
ba luns. These ideally should ter­
minate into a a-port transformer­
coup ler (commercially ava ilable from
KLM Electronics), with a 50 ohm run
to the shack .

The overa ll dimensions of even a
4-bay array are qu ite reasonab le, and
many hours of good DXing will reward
the u.h.t . amateur who constructs
this " Ult ra Yag i."

"" ..A'.
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CQ World-Wide
DX Contest Phone Results

BY LARRY BROCKMAN', N6AR, and BOB COX" K3EST

The OX Contest is Born

VrtIay back in 1948 some guys de­
cided that a OX contest ought to be
just that-a World Wide OX contest .
They started with a judicious blend of
zone and country multipliers, no
quotas, a single weekend per mode
time format, a worldwide formal (I.e.
world work the world), and multi-opl
single op and single band/all band
categories (in those days all bands
meant 80, 40, 20 and 10 only) . Larry Le
Kashman, then W210P, announced the
new contest in the August, 1948 issue
of CO magazine. The idea was an im­
mediate success, with PY2AC the first
phone winner, followed by G2PU and
W8KMC. The first c.w. winner was
GI6TK, with a Single Op/A 11 Band
score 01 452,000. His score prompted
Vic Clark, W4KFC. to comment that
"The first c.w. winner has set a record
that may be impossib le 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 W210P, W600, W910P, W1WV,
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 "c lub competition" (won the first
year, 1955, by the Southern California
OX Club), and many rule clarifications

• 7164 Rock Ridge Terrace, Canoga
Park, CA 91307
• '5801 Huntland Road, Temple Hills ,
MD 20031

and refinements. But, that at -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 CO 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
OX Olympics. Of course, it will be for
the 1980 CO WW DX Contest, and
none can compare.

The 1979 Phone Contes t
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), UR200. and OJ4PT in that
order. The U.S.A. top spot went to
Larry Pace, N700 with a fabulous,
new au-ume high U.S.A. score of 3.16
million. Congratulations.to Larry, who
had finished second for three consec­
utive previous years.

In the Multl-5ingle category, HI8XWP,
manned by K10G and K1AA, toppled
the old 9M all-time record set last year

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, K4VX and the gang took the top
slot Stateside with 3.85 M, but fell shy
of K5GA's 4.1 M record set last year .

Here it is , the VP2KC team that shat­
tered the stt-ttme world-record ccn­
test score. From top, I. to r.• row 1­
W4GIW, VP2KC, K4PHE; row 2­
WB4RUA, N4NG, K4UEE; row 3­
K301H, W3BTX, N4PN; row 4-AA4V,
W41VM, N4WW; row 5-K4PI,
WA4PBW, K5PP, N5UR, K1PBW; row
6-JA30DC, N4RJ. WD4RCU, W4HR.



Multi·Multi Bigness
The Worldwide Multi·Multi winner

was VP2KC with an incredible 37.8 mtl­
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 K1 PBW 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
ulat ions on a fi ne team effor t, guys.

This was apparently the year for
other big double-digit MM efforts 100.
The 9Y4FRC crew of the Frankford
Radio Club f ini shed second wit h a
whopping 24 M, wi th KH6XX in third
place at 21 M (a new Oceania record).
Stateside, a newall-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 tor an
unbelievable African and Worldwide
all time high 1.83 million score from
OH2MM/CT3. He was followed by rival
EA8AK 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
f ine 735 K, over 50% more than the old
record. In fact , aft er having seen all
the logs thi s year, our comment on 28
MHz activity is wrapped up in just one
word-WOW! A 500 kHz swath of 10
meter phone was absolu tely packed
from before dawn until well after dark
with all kinds of good, juicy OX. WOW!

On 21 MHz H31 lR 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 WA6EKl
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, UA6Hl, with just over 1 M and a
new European record, while the top
U.S.A spot went to K0KX at 335 K.

The low bands suffered some reduc­
tion in activi ty this year. However, Mar·
ty, OH2BH, posted a new African 3.8
MHz record with a surprising 235 Kat
his CT3BZ location as he took the
1979 World High. W0MJ captured the
U.S.A. top spot. On 7 MHz, Italy 's
15NPH smashed the old European 7
MHz record with 273 K, and finished
World High in his fi rst single band

QH2BH (feft) and OH2MM (right) con­
quered the all·tlme singfe band
African records for 80 and 10 meters
respectively from th is QTH. They

came well prepared.

Vince, K1RM, who demolished the old
USA singfe band record on 15, is
shown here with the winning sta tion.

contest. Meanwhi le, K4JRB snagged
the USA High with 76 K. 160 meters
surprised all of us with some fine ac­
tivity- the fi rst ever from some of the
Russian multipliers, and a welcome
addition, too. Those exIra countries
helped perrenial 1.8 MHz winner
PA50HIP to best his own 1974 Euro­
pean record with a tine 7644 score.
W8lRl posted a U.S.A high of 2945.

Other Records
Other continental records were set

by: JH1JGX (Asian 28 MHz); HS1ABD
(Asian, Single op/AIl Band); G3MXJ
(Europe 28 MHz); EM6A (Europe Multi­
Single); YU3EY (Europe Multi-Multi);
KH6CC (Oceania, 1.8 MHz); and
VK4VU (Oceania 21 MHz). Congratula­
t ions, fellows, on your stupendous per­
formances.

Low Power Category
In the world of ORPp it was John,

W6POZ, and his solar powered Argo-

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 ORPp effort
too-82 countries wi th 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 U0Y. Thei r f ine 3.7 million
Mult i-Sing le score represen ts the
largest ever score from zone 23, and
contesters from all over the wor ld are
indebted to them. What a f ine au-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 asos 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 particu lar band such that
you can easily determine whether a
contact is a dupl icate (a second con­
tact on the same band) as you fit l 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 matr ix with call area
numbers for rows, and leiters 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 conlact 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 disqual ify
you. We hope that the above helps to
straig hten out some of the confusion.

Rules Changes
There are several rule changes for

the 1980 contest which we would like



The professional touch to the
9Y4FRC 160 meter antenna tuner is

given here by Joe, W2REH.

Ken, JR2GMC, sent this photo of the
tired JA2YKA 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 with in 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 (CO lone). When you
sign portable, sign your call such that
you reflect the correct call district for
your portable location. The third
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Here 's the antenna layout at OH1BR
as constructed by OH80D-Wow!

change relates to violations 01 the
Multi·Single to-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 tc-mtnute 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 lor clarltlca­
tlon, 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 teet.
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 CO's re­
cent change of address. One thing you
can atl 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 N6AR 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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The location ot HK4RCA . Thanks tor
the t ine 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 CO contest commit­

tee is sti ll 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, K5RC, who
retired from the committee at the end
of 1979. We know you wil l join us in
thanking all of the commit tee

o

Ben, DLBUI, displays his wares .

members for the fi ne voluntary work
they doln checking the thousands of
logs sent in.

We also wish to extend a specia l
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
ing.

Well, the plans are in motion for the

That very loud signa' at the LA 1H
Multi·Op effort comes tram this tine

station, with LABUL at the controls.

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

73. Larry, N6AR, and Bob, K3EST

For the 1980 WW OX Contest logs go
to the following:
Phone-Bob Cox, K3EST, 5801 Hunt­
land Drive, Temple Hills, MD 20031
CW- l arry Brockman, N6AR, 7164
Rock Ridge Terrace. Canoga Park, CA
91307.

U.S.A. QRM
Very frustrat ing to hear BV2B and not to be able to get through
the pileup with OAP ... K1LOM. College Board scheduled the
PSAT for the first day 01 the contest-.3&.-" WB1ANT. CO
shou ld sponsor an XYL trip for the weekend K20LG. 10
Meters was terrif ic-53 countries mobile! . . . WGM HKlM2. Too
many OX stations only call ORl-no call sign .. . WB3ICL.Six
minute WAC on 10 Meters on CO's!. . . K2VV. My first phone
contest in 50 years ... W3A RK. Many stations would avoid
dupes by giving their calls more often ... AD3V. Definitely lives
up to Its name. the CO World War Contest ... N1ff Had 10 take
time out for sleep, work, steerer Football , beer, women, etc ...
N3VA. Never aga in will I go to a class reunion on contest
weeeenoc-cn . the pain ... KICGJ. Got to be crazy 10 operate
ORP-always on tne bottom of the pileups ... KA5N. Tuner
caught lire hall way through Ihe contest . .. N1ACJ. First full
time contest effort in over 10 years- lo ts of fun ... W2VJN.
Have to get something up for 40 ... WB3EKV. Around 10 Z Sun­
day heard VK50P and VK3AlY calling on 160 but could not
break ... K4VX. 10 M brought back memories of 1957... KC4B.
ANNOBON1... WOOO. Took off 3 prime time hours to chase
3GU.B ... K7HCD. Next lime I am going to use something more
than a dipole ... K7/M. I got my first license 5 days betore the
contest. Wow, what an Introduction to ham radio! .. . NeBHO.
Again lost voice 6 hours from end of contest. Maybe I should
give up smoking ... W9ZRX. When I found our that arch rival
and friend K8MR was going to VP2MRX, I ollered a donat ion to
gel him cut of 8land ... K8MN. Worked UACSGl on 10 M with 5
W PEP input ... WBOCGJ. Love OX cos who Identily ... AC4X.
Worked VS50X with one minute to go .. . W4DR. Best contest in
the world ... W[UfZR. 3CMB ceueo with 13 minutes left ...
K4ISV. Am now bald alter listening to all tne rare OX that
wouldn 't listen up on 40 .. . N4KE. FB8XV 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 con test-3 ... K5FUV. After 15
years of CO WW CW, my first SSB-Thank goodness for CW...
K5BDX. It was a lot eas ier as 9L1JT ... K4ZINI6. A 7 element
Yagils a real adyantage except when it won't rotate ... KMF.

50 • CO • September, 1980

DXQRM
This was the best CO contest of the 28 CO contests I've
operated in the last 10 years. The log processing seems to be
the most time consuming part of il all ... OH3XZ. (AMEN-ed.)
No possibility to win from here-poor US condx ... OHlIJ. Very
poor conditions on 160... OH2BO. Thunder , lightning, short
power failure . .. 9H1EV. Alter 24 hours 28000S0s. Then xcvr
and Linear quit, so wenl to bed for 10 hours. Borrowed a rig and
l in ished bare foot -what a pity . .. YU3lV. I did not complete a
single a s o wit hout signing my call , yet still had over 100 dupes
from USA... SP3DOf. First time on 7 MHz-where was VK . . .
15NPH. Very good propagation, but much splalter from USSA
stations .. . IT9VOC. Frustrat ion is looking for a CE con­
tact. .. EI2BB. Never heard bands so cro wded for so
long-especially 10 M... G3YBH. How do Annoban bunch
just ifying 25 kHz of band! Trall ie directors didn't help things
either G3 VP W. Have you ever seen 506 multipliers with 467
asos SM' AJU. Activit y low on 160, but lots o f multipliers
... PA5IJHIP. 30 hours of operating-125 hours of logs and
OSLs ... GM3WBlILX. MUF was so high we worked EI2W on 50
MHz . . . VEIDXA. We'll neve zone 2 on the air again next
year . .. V02WL. USA operators were tremendously well
disciplined. but the Europeans were qu ite rude ... WBTNI6Y5.
Every year the contest gets more popular .. . UK2BBB. FB
opera tions from the US bays .. . UC2ACA. Fir st serious opera­
tton since my return from the Kur ile Islands ... UV3GM (ex UAIl).
I'd li ke to get WAC-SSB with the endorsement " During 14
minutes" ... UW3EH. Where are our 2 po ints lor JA? 160 M was
something different ..• UK9AAN. 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 01 conlu­
slon in tne WW . . . KP4AM. Very hard to work 40and 80, but 10 M
was permanently open here .. . LU4MEE. Bad condi tions 60% of
the time ... HK3DMC. I think my aSL manager (K1 RH) fnten­
tlonally lorgot to mail my ampli f ier tubes lor me for fear what I
m ight create lor him ... K9fF/8R7. No doubt the best contest 01
all ... YV5EED. Toughest contact was the Annoban expedition
amongst all tne aAM ... VK6NE. Good lun until TVI shut me
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°DIODE SWITCHiNG BOARDS available 10 permit 1, 2 or more filters
lhan those lor which manulacturer provides room. SPECIFY make and
model

o•o••
"­"-•

V"'ESu I SSSEACH

AND
MODEL
OF SET

8-POLE FILTER BANDWIDTHS IN STOCK
MAKE CW1Hz) SSB-AM (kHz)

Whellltlf you r SSB r ig ts old or new , there is no easier or essent ially 1e55
expensive way to signllicantly upgrade Its performance lllan by imprcv­
ing lIS IF passband hlterlng, FOX·TANGO mters are made 01 specially '

treated high·Q Qua" z c rystals . altordrng excellent shape tacters and
ultlma l e rejection ell:ceedrng BO dB They are custom made tor drop·rn
«rstenaton : ma lch rng perfectly . DOlh ph ySically and elect ron ica lly . Our
DIode SWltchrng Bo,ardS make POSSible (now or in me luMe) me addi ·
lion 01a var tely ot sWltcll · selec1able nners allordrng super lOl" var iable
D.andw rdth Withou t the need to buy an u penSlVe new moc:Iel . II you
want tile best lor less . you 'n buy FOX·TANGO Just '''' cs tne band·
wrdt h{S) cesiree l or you r mall e and moc:Iel

-n·9II I IIIID/I07

rr..... l fS60lS7I

OFT. IOI I F/FR.I OI

°n·)Ol /n·1BI620

Smqle-tuter type: $ 12 A irma il postpaid worldwide.

Dua'-hl ter tyPe $2 1 Airma il postpaid worldwide

OUltr InQu,nes WeltDme ~

rc;:t:-r Visa/MC welcomed. Mooe., back if 001 sat islied. ~I\,.'
c IJ BROCHURE ON REOUeST

' ''''''' ' ..-nt$ _ ~ -o IUIn'... ,

down ..• VK3SM. What a long way New Zea land seemed to be
from the rest 01 the World wit h 80 M conditions so poor .. .
ZL tBIL With 100 Watts and a low dipo le, working anything c ut ­
side o f JA was a thrill .. . W7LPF/DU2. Worked more countries in
this contest than in the last year and a hall .. . VX3JAU. Plan to
double my score next year ZD7BW. A thrill to neve rare ex-
ped it ion stat ions call me VU2Hf. Reall y surpri sed to work
VX3EDC at 0600 Z on 10 M HSIABD. Band was open all night
long with HS1ABD a rea l surprise at 0600 Z... VX3EDC.
Typhoon approach ing , so had to pull down the big quad and use
a long wire In the test . . . DUIGF. If you missed Zone 2, you can
blame yourself ... V02CW . Condit ions were so good, I d idn't
know which band to be on .. . VE4EW. Plainly put, th is contest
was FUN . . . CZ6WQ. Typhoon 7 days before the contest greatly
reduced act ivit y from Tokyo . .. JR1 RCR. Condition s between
the USA and Europe wer e so good many USA st ations d id not
turn their antennas towards Japan . . . JR l RNC. My biggest thrill
was to work OY9R through the big signals ... KA2BD. I go t a call
from 3CftAB with my c a contest .. . J E3 TBM. I did my best to
work as many US stat ions as po ssible .. . JH1JGX. Fantastic
conditions - a RM, aRM, aRM • . . JA7BSK. I go t Zone 2 for the
f irst t ime in th is contest . .. JA IN /D.

(continued on page 56)

STATION OPERATORS

Mul ti ·Operator Single Transmitter
M4FF & K4GVO, K"M KA. N"CMJ. w..wwo, W OLY. W.....RTS. w....vcv. WB4ZPF.
W04EXG. W04GCE. M eOI &. W06EOG. W06...OJ N & K88J K. WDBRHS. AA80 &.
W09EBO. KA9CK.....B. &. ABtIW. ...sex. "'EIK. NIX.... NIXX. KAIIBCW. KClUM .
WA6OGX. KIXR, WBlTNV. K eu, WeeuXl. WfYR. ...EIO &. W"'ISJM. "'IIV & N&ATR.
WSGBE. ...IIJ &. KSlEVB. ...K &. KIRWL W...ro;zH V. wevww. WBlTNY.WOIHTC.
WOIYBC. KAIIBKT . CE2AA; CE2NH, CE2CC, CE2BNT. CE2BWO. CE2GK. CE2BXN.
CE2HN, CE2lHI , CE2PH. CE2DW DA2CF: O"'lMH. O"'1TP. OA1HO. DF3GV &. OAI IolH.
OAIOR. OF3GN. OF"KC, OF6UO, O"'lFN , OL1G"'L OJITK &. DF38U, OF38v. OJIBC.
Ol1BO, DKllBE, OJ6KH, DLIJK &. OK6FT.OKllZL DF2Z0, DF2ZN. OF5lU. D04ZY.
OJ3AS. DK9FO OLITP: O"'lJV, OA2GM. OF4NU, OF4NG. OF4NJ. OU NV. Ol9CP.
DC2NX, OK5AD. OK8Nll:. OUUE: 013LU,OL1BI, 018RL, Ol8I N"' , DUWU: OJ..All:.
OJ8SW, OK4EM,oKHP, OK9TF. OL9TF. OL90V. OM2COL ,\ DM2CCL OM3GC:
DM2BMC. DM2BGC, DM3SGC DM3AF &. OM3lRF, DM" WFF. DM51G &. DM5ll:IG.
oM5... IG. E"'3"'B &. E"'3AOT. E...3BFA. EA8ET & EA6BW, E"'6CE. E"'6CP. EA6EU.
EA8ND & E...8SB, EMeA: UA3AEA, UA3AJA, UA3XAC, UV3CC, UW3BO. UA6APW.
U"'6APP. UA6A PR, F3TV: F6BEE, F6"'RC, F60IM.F7iWARC: F6AXP. F6BII, F6BDE.
F6Ff ... , F6FHO. F6ECX, G3HTA &. G3AUX, G3ARS ,\ G3UKS. G3SJK, G4CEB. GICW:
G3VUT, G4"'FJ. G"ANS, G4HNS, G3TVV, G6PSP, G8TKV, G4H IC. GBUGS, G"EKW.
G"CKG. G4IJX. GIUW: G3CWI, GllAV. G3lHl. G4BAH , G4B NE. G4FAM. BRS-32525.
JO"'N & SUSAN G8JC: G2tJJ. G3TOO, G3TOZ. GJUDR. G"BVB. O8...so. O8NSL
O8NWR. O8TIC, O8TUP. GIGVM: GI3LEG, GI5UR, GI"CFO. GI"FUM. GI4FNU. GI"GVE.
GIJAXI. GI3IVJ. GW8GW: GW3GHC, GW3KVA. GW3NJW. GmNYY. GmNWS,
GW30"'V. GW"BLE, GW"E"'I. H,uKMR: GRAB.... FANOS. KAROLV, LASZLO.
H.uKHC: TtBOR. LAJOS, FERENC. GABOR, ZOLTAN. HA&KVC: PETER. ISTV"'N,
TIBOA H...7KSV: GVORGv. ERNO. JOlSEF, S"'NDOR, SANDOR, PETER. OLlRT/HIIt
KL7RT. Ol7SP. HEIDI. HH2MC &. HH2BM. K"UTE. W"FOA. W"WEG. WB4EYK HIIK·
WP; KIAR. K10G HK3AXT &. HK3AFO, MKnF. HK..RC.... HK"ABV. MK4DUM. HWILY:
F6BDN, F600G. F6DOX. F6EDM. F6KDP, HlI...8 : W1KJJ. W1SJ. WAeLSB, W8Il.0....
W05ELS. KI" GP, OICK &. B06. 11DIE ,\ Il ...NF. II GJC.l l GUB. IIGS8, I1PCT. llRBP.
I1VVl. I1KH &. I1LBH. I1JJZ. 11FI\IX, 115BU. I1ANP. W3US. "'NN"'. IW1PQP. 13EJ &.
13VXO. 13LDP, 17Wl: CLUB. IV3VlCU &. IV3P1JE. IVllLC, IV3YIB. IV1 PHlt; CLUB,
IZ3MAU: 13MAU. IV3PRK. 13EVK, 13BYT. 130N, YU2AMM IM....RI: ISCIBYA, IseDTK.
IS(lFGO. IS(lTOA. ISCOGW, IS&MIJ. ISNZJ. JA2VKA: J H20XG, JR2GMC. JRJURO,
JA4UDP. JH4VBO, JE2ROF, J"'9NFO. JE3UXO. JA3VF1: HirOShi, Kimlhiko, Tt uhOO.
J....VFH: JA4XKL, J H4BXA, JM4DIT. J04FMI. JH4MVB, JH4SQJ JA4VPE: J H3BJN,
JF3EGl. JA6VDH : JE6"'SN. JH6o RF. JRtiCUL, JR6JKS. JE6LFQ, JH6NFA. J H6NL V,
JH6AAD, JH6SWF. JA7VAA: JH7 AEF. JH 7WTC, JHlIMN. JH7WHM, JR70 MO.
JR10MF. JG1UJDll , JA9PPC/l K1GW: & K1KA. W1 HNZ. Kl IK: & WA1YTW, W"" VSM.
K1RQ: &. W I lT, WB1HIH K1RU: &. K I VA K1UO &. KA1AJH , Nl "'C. K28K: &. W2IFK,
K2CC: AB2L. ...QlV. WA2MYU. WA2WSX. K21 .... N2AKT. KA20AI. W8 1AFZ. K2FL: &.
NZATX. K2GBH: &. WA2STM. WA.2KCL K21TG/3; &. WB2KCN. K3KHH: &. K3SM E,
WA3NHO. N2SB. K3LR: &. ...F3P. Wfl.3EUB, K3VK. KBeX. B MEYEA. K3PA: &. IOVL
K3l)M R: Wfl.3KKX, Wfl.3LCO. K3RA: &. WA3VUO. 11.040 . K3UC: &. K3VOU, AJ3H K..Vlt;
&. K..YEP. WA4IVL. KICME- K5KG: & K5UO. K5MA. WAZXA KSOY, &. K5EG. N58OO.
WB5NOH. WB5PBZ. KSTZ: WA6KTZ, WA6SRJ . W6EMS. KA6S. Kl$P: &. N1AJI. N1CW.
K7JUR, N7RP. WA1N"'V. N7VS. N1NR. KIJLB: &. 11.600, AC8W,WASBSF, KI NA: &.
N&lW, KllI"' , WBTA, WBSYA, WASTBO. KllZRH. KlXA:; &. K8OO. "'8EX. KllLA. N6ACA,
DPO.... KI YVT: &. KllEM, WB8TSA, KllEYW. KABBOO. KlSC: &. K9BGL K9MWU,
W9NNE. WB9TKC. KA(lCOG. WBflFCS. WQtFPx, WflF F, "'IF'U. WIlHBH. KtKl. WBfNI·oz.WBGYZG, WIllH KIBJW: &. KIlPKK, WDlFMV KIJ$V: &. wrtN p. K....T KA2...8A: &.
WA2ZFW KA5C: &. ......50, KMY: &. WDBMHJ. KB2GJ &. WB200N. K8..GX: N"ND.
W4MVA. WCUKUK. KC"B: ,\ AA..M. WB2RQJ, KH8H ,\ KH6HGP, KI4M &. N4AJZ.
WB4l1B. W...4LTG, WB4N ZU. "'CUY, K4ZGB, KL7HR &. "'Ll ... F. KL7IUM, KL7IVX. KL7·
JKI. KL7U$A: KL7J I0 . WB70VGIKL7. P. Billengle. LA5lC: LA1EE, LA3RT, L"'6UM,
LA7XK, L...90L, L...9l 0 . LA7A: LA4NL. L...6UT, L"'HUL. LASOU. LA7JO &. LA60T,
LA9l 0. DK9W8IL lC: DK9WB, DKSWl. LZ1KWS: Diml lu,. Gawlina, lZ2KPS: Ki' i l,
Alanas. H1ACJ: &. KA1BBO. H1MM : &. KH O. K1XM. KA ' GD. HHl: &. K I SF. K1 DKX.
KI FIR, W"' lU2M. K I KNO. W1 BA. N3GB: &. W...3ECT. H3UH: &. N311, Wfl.3EFC.
WB3BOA, H4H8: & N" ZJ. WB4BVV , W.....KN P, K88HN N..IB & N""'E N"OE: &.
W WOH. N4BWD H..UF &. WCUITK. K" LK. NUC: & K"BF, K"MOO, W.....OBO.
W 4ZMM. WA"Zoa NGAV &. WB6RXW NI VR: &. N6",01, K86PE. WA6QVS. W96Vao
N7BJA: &. WB 7USO. NIBKX: &. KASFDW NeRA: &. KllWW. N6A10. K8Nz' AK8U. HIlE
OE.fSZW &. OE3GSA., OE7UU. OH2AA: OHZBAW, OH2OS. OH2BOS, OH2BCP,
DH2BNP. OH4TO &. DH..TH. OM"SL OH4SE. OH"UI. OHlUE &. OH7UR. OH28PIDHI:
OH2BP.OH2PQ. OH2BNE- OK1KCF: 0 11.1 11. 0. OK1 !Q. OK1KPU: OK1 JAX. OK IJOX.
OK1KUR: OK I AVE. OK1DAY. OK3CW E. OIOCLO. OIUKMR: OK2SEO. OK2BOZ.
OK2KNP: OK2BSA. OK2BSP. OK2SGW OK3KAG: OIUZWA. OK3ZFM, OK3COX,
OK3VBD, OK3COM. OK3CIR. OK3KTY: &. OK3COU. 0 K3-21118. OK3USl: OIUlAF.
OIOFON. OK3PQ. OK:)-,4158, OK3-2$711. ONSKH: ON" BB ONSJ E. ON6MO, OveR &.
OVSJ, OV81, OV8KH. P"'5eQN : PAJA OC, PA2AWU. PAtERA. P...IGIN, PAIlGAM.
PAfNAJ, PIS1ARS &. P"'IlHTA. RGF: UB5EC. UV5LK, UMMCO. UB5MOC, UB5MNM.
UB5MB V, UB5MOA, SK2GJ: SM2 EKO, SM2FJG. SM2INV. SM2ICO. SK3LH &.
SM30S P. SM3JBO, SM3ICU, SM3JLA. SM3CEF. SMJaCR. SM3JAW, SM3IUV,
SM3IXV. SM3KMM, SM31ZB, SM3IQN. SK..EA: Club, SKeAW: SM6CVE, SM6DER,
SM6FJB, SM6HCX. SK6HA: SM6HI0. SM6HVE. SM61BF, SM6ITE. SMSAOE & SM6BJ1,
SMIMC SMIlATH, SM5AZU. SP2POI: SP2F"'X. SPSGRM. SP8GQU. SP8GWI. SP9ICA.
SP8PIB: SP6FAF. SP9FIM. SpgPDF: SP9BMG. SP4FUV. SPl·7531. SPBJPX. SP9KCB:
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Top-Notch.

- 8148B nnal with AF NFB
Two 6146B's m the tmat amonner crcvioe 220 W
PEP (SS8)/ 180 W DC (CW) Input on all bands. RF
negative feedback provides optimum IMO cnerec­
tensucs for high-qual ity transmission.

- Mora n.xlbility with optional dlgltll VFO
YFO·230 operates in 20 -Hz steps and tncruces l ive
memories. Also allows spllt-frequenc)' coe-aton.
Bvrtt-m d igi tal dlspla)'. Covers abou t 100 kHz above
and below each 50Q·kHz band.

_ Built-In AF .peech proc•••or
For added aUdio punch and increased talk power in
OX pileups,

- AIT/XIT
Receiver Inc remental tuning (Rln shifts ani)' lhe
receiver frequency. to tune In stat ions sltghtly off
freQuenc)',Transmitter mcremental tuning (Xm shifts
only the transmitter freQuer'lC)',

- sse monitor circuit
MaMors IF stage WhIle transmitting. to ceteenee
audiO quallt)' and effect of eoeecn processor.

.ASk yOur .Auttlonzed Kenwood Dealer about tne many
oper8l1ng features offered by tne TS-S30S .•. at a very
reasonable pnce!
NOTE: PrIce. specif,cal/ons SU/>jecl fa change wllh­
oot nOf,ce and oOllgal/on.

_Vl rtl bl. bIIndwldth tuning (VBT)
Continuousl)' vanes the IF Mer passband Width to
reduce interference, YBT and IF shift can be con­
trolled Independentl)' for optimum interference re­
recncn In an)' cone Ilion,

- IF notCh f1lt.r
Tunable hlgh-O active cncuu in 455-kHz second IF,
tor sharp, deep notch characteristics,

_ IF .hlft
Shifts IFpassband toward higher or lower frequencies
(awa)' Irom interfering signals) while tuned rece iver
frequency remains unchanged,

_ VlriOUI IF rllt.r optlonl
Either a 500·Hz (YK-88C) or 270-Hz (YK-88CN) CW
l ilter may be installed in the 8.83-MHz lirst IF, and
a very sharp 500-Hz (YG-455C) or 250-Hz (YG­
455CN) CW filler is avail8tlelor the 455--kHZ second IF.

_ Built-In dlgltll dl.ptl"
SI~-digit large uuo.escent tube display, backed up
bY an analog dial. Reads actual receive and transmit
IreQUef1CY on all modes and all bands. Dspla)' Hold
(DH) SWitch.

_ AdJultlbl1 nol...bllnklr I....
Built-in noise blanker enmmetes
pulse-type (such as ignrtlOn) nose.
Front-panel threshold level control.

MATCHING ACCESSOAIES FOR FIXED-STATION OPERATION :
- SP-230 external speaker _ YG-455C (50 0-Hz) and

With selectable audiO filters YG·455CN (2 50 -Hz) CW
- YFO-23 0 external dig ital fillers lor 455-kHz IF

VFO With 20-Hz steps, - YK·88C (500-Hz) and
five mernones. digital display YK-88CN (270-Hz) CW

- AT· 230 antenna tuner/ filte rs for 8,83-MHz IF
SWR and power meter _ HC-l0 d lgilal world clock

- MC-50 desk microphone _ HS-5 and HS-4

Oth.r ICC...Orl•• not .hown: heedpbones
_T _ ' " _ MC· 30S and MC_35 S
_ l 922A linear amplifier noise-cancelling hand

SM-220 Station MOnitor microphones
- PC-l phone patch

T5-8305 FEATURES :

. 18(1-10 mIt.,.., Includi ng tnr.. ne..., banda
Covers all Amateur bands 110m 1.8 to 29.1 MHz(LSB,
USB. and CW). Indudll'lQ the new 10. 18. ancl24-MHz
bands. Receives 'W'NV on 10 MHz.

• Wid. ree""" dynamic f1Ingl
Juocucn FETs (wi th optimum IMO cnerectenencs
and lOw nOi se I lgure) In the ba lanced rmeer. a
MQSFET RF amphf ler ooeratma at lOw level l or
Improved dynamIC range (high ampllf lcat lon level
not needed because 01 low noise In moen, dual
resonator fef each band, and advanced overall re­
ccrser deSign result In excellent cyoerrnc range,

VBT, notch, IF shift, wide dynamic range
TS-B30S
Now most Amllt....... cen afford. hlgh·~nc.
SSB/CW tr."acel.,., with eYlry concelyable oper­
ating r.atur. built in for 160 through 10 m.t....
(Including th l thr•• new banda) . The T5-8305
combln•• • high dynamic rlnge with vlrlabl.
bandwidth tuning (VBT), IF ahlh. and In IF notch
flltar, • • ...,IU . 1 "ary aharp flit.... In thl "55-kH~
a.cond iF. It. optional VFO-230 ramote digital
YFO provide. f1.... mlmorl••.



TRIO· KENWOOD COMMUNICATIONS INC.
1111 WE ST WALNUT f CO MPTO N , CA 90220

Hand-shack.
Synthesized,
big LCD,
10 memories,
scanning, QIMF
TR-2400
Put a ham shack In your hand. The TR-2400
Is the Ideal hand·held for 2 meter. FM . It
feature. a large LCD readout that can be
read In direct sunlight or In the dark, 5·kHz·
step PLLsynthe.lzed operation, 10-channel
memory, scanning, and te-eunen autopatch
DTMF encoder.

TR·2400 FEATURES;

• La.rga LCD dlglta' raadout
Readable in ouect sun light (better than LEOs).
Readable in the dark (wi th lamp SWitCh). Virtually
no current drain (much less than LEOs) and cas­
play stays on, Rugge<:! and dependable In hot or
cold temperature ranges. Shows receive and trans­
mit frequencie s and memory channel,

• 5·kHz-Itep fraquancy ,,'ectlon
PLl synthesized keyboard channel selection sys­
tem, No "5 up " switch needed . Selects 'rom
144.000 to 147.995 MHz,

• UPfDOWN manual lean
Single or fast cont inuous 5-kHz steps from 143.900
to 148.495 MHz fo r Amateur and MARS or CAP
simplex or repeater operation,

• 10 memoria.
Retained with battery backup (only 0,8 mAl, ' MO·
memory may be used to shift the transmit frequency
any cesuec amount to operate on repeaters with
nonstandard spli t frequencies.

• Bullt-In autopatch DTMF (Touch-Tone ll'I encoder
Uses all 16 buttons 0' keyboard while transmitting.

• Automatic memory Kan
Checks all 10 memory cneone-s. Programmable
to 'ock automat ically on eithe r BUSY (Signal pres­
ent) or OPEN (rIO signal) channels.

• Subtone .wltch
Activates suoaootse tone eocooe (not Kenwood­
supplied).

• Repeater or .implell operation
Convenient mode SWitch shifts transmi t frequency
+ 600 kHZ or -600 kHz or to the frequency stored
In "MO' memory.

• Reverse operation
Nonlocking SWitch stuns receiver to transmit fre­
quency and transmitter to receve frequency

• Edanded operating tIme
Wit h LCD and overall tow-current CIrCUIt design.
Only draws about 28 rnA squelched receive afld
500 mA transmu (at 1. 5 W RF output). for longer
operating hme between charges.

• Two lock awitcha.
Prevent accroentet frequency change and aCCI­
dental transmission.

• SNC antenna connector
Easy to connect external antenna

• LCD ·arrow~ Indicatora
Show ·ON AIR: "MR" (memory recall), "BATT"
(ballery status). and "LAMP" sw, tch on.

• High-Impact caae and zinc dle-ca . t frame
Extremely rugged with antenna counterpoise.

• ElitemalPTTmk:rophoneandearphonec:onnectora
Easily access-ore on right noe of transceiver

• Compact and lightweight
Only 2-1 3116 Inches wide. 7-9/16 inches h,gh, and
1-7/8 inc hes deep. Weighs only 1.62 pounds (m­

clud lng antenna, battery. and hand strap),

:::>__ Microphone PTT and audio terminala

...,.,- Chargar terminal

___ Earphone Jack

STANDARD ACCESSORIES INCLUDED;
• Flexible rubberized antenna w,th 8N C connector
• Heavy-duty (450-mAh) NiCd battery pack
• External·standby (PH) plug
• AC charger • External -microphone plug
• Hand strap • Earphone

NOTE: Price, specifications subiecs 10 change WI/h­
our notice and obligation.

OPTIONAL ACCESSORIES:

• ST-l base stand (shown) which orovioes 1.5­
hour qu ick charge and automatic SWitch to
trick le charge. uoatmq charge (operate while
charging), a-pm connec tor tor dynamIC mi­
crophone, and 50-239 antenna connector

• 8C·5 DC QUick charger (1.5 to 2.0 hours)
• l H-l deluxe leather case (top-qram cowhide)
• PB-24 extra batlery pack With charger adapter
• BH-l bell hook
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ONE OF THE
WORLDS LARGEST YAESD

BI RD 43 $135.00
WATTMETER

YC 221 $ 89.00
DIGITAL READOUT
FOR FT·221

5675.00
$ 99.00

$250.00

FT7B
YC7B

•

Y0301
FOR FT·301

YO 101 $265.00
FOR FT·l01 . 101ZD.
901

FACTORY DISTRIBUTORS

SWAN
TEMPO
ETO Alpha
LUNAR
VHF Eng.
ROBOT
KLM
ICOM
MFJ
DENTRON
BIRD
MIRAGE
INFO TECH
WACOM
SHURE
HUSTLER
HYGAIN
CUSHCRAFT YC500J $210.00
lla IllY lORE 500 MHz. Fre<l '.

Counter c e Digi t

CIRCLE n ON READER SERVICE CARD



KA4 DGO NAOMI
Y N1LMH MARIO
WD4KN F ROSS

CPU 2500 5399.00
25 WATT 2 MTRS.
wi th TT MIKE

FT 227 RB 5335.00
lOW 2MT RS.
Scanning Tra nsce iver

BETTER THAN SO YEARS
TOTAL IN AMATEUR

RADIO EXPERIENCE

$49.95
$64.95
564.95

SWAN METERS
WM·6200
WM-200
WM-1SOO

WD4 1SE G EN E
W4F LA SH ERMAN
WD4EGA ELI
WD4J SO HARLIN

F P 3010 $225.00
12V 25 AMP PI S +
BUlLT IN SPEAK ER & 24­
HOUR CLOCK

DISTRIBUTOR
• HARD TO FIND YAESU

MERCHANDISE

• ALL ITEMS IN FACTORY
SEALED BOXES

• ALL ORDERS SHIPPED THE

SAME DAY BY UPS.

YC601B $240.00
DIGITAL READOUT
FOR FT·IOl E

WI LSON $450.00
WE 800
HANDHELD SYN.

20 Amp P.S. $79.95
35 Am p P.S . $149.00

12 VOLT

OMNI TIT PAD $25.00
BNC to 50-239 $ 5.95

CIRCLE 18 ON READER SERVICE CARD



Singl. Op Single Dp
All Send All Bend
9Y4YT 6,682,185 N7DD 3,113,788
G3FXB 4,708,014 W1ZM 3,035,790
UR2QO 4,658,155 W7RM 2,875,450
DJ4PT 4,577,100 K1VTM 2,654,834
PA52TMS 4,413,952 K7RI 2,418,028
OH6JW 4,389,460 W3BGN 2,330,496
OHWR 4,182,000 W9ZRX 2,310,165
YU3ZV 4,067,774 W1CF 2,268,420
N1GUVP9 3,962,635 W3GRF 2,225,430
CZ6KW 3,493,340 W9RE 2,184,776

28 MHz 28 MHz
OH2MMICT31,827.100 WA2SPl 735,528
EA8AK 1,685,805 W5MYA 681 ,360
KV4FZ 1,482,525 K5TJ 572,908
ZS3lK 1,421,164 AA8U 572,666
G3MXJ 1,296,826 WQYK 564.944
DK3GI 1,248,072 AE6U 538.902

21 MHz 21 MHz
H31LR 1,448,848 K1RM 870,237
VE7CML 1,111,776 N1XX 767,016
VK4VU 1,079,335 WA8EKl 694,416
VE3BMV 1,072,176 K9DX 591,527
UR2QI 962,850 Wl NG 480,654
OH1MA 870,500 K6SMF 432,684

14 MHz 1(MHz
UA6HZ 1,020,181 KrlKX 335.~1

YW1AVO 908,202 K9RF 274,762
Dl8PC 901,992 K~DD 248,976
OH80S 834,536 W5FO 242,744
VE71G 802,872 W1NG 215,930
YU7GMN 600,100 W2TA 214,200

7 MHz 7 MHz
15NPH 273,144 K4JAB 74,970
fT9SK01G9 19O,CQl N4KE 66,852
DM2CMFIA 163,008 N7UA 53,922
JA2BAY 154,442 WB9QPN 36,852
OHSSA 135,360 W9NWE 32,144
12VAN 115,900 W8JWR 28,548

3.8 MHz 3.8 MHz
CT3BZ 235,114 WIIMJ 48,6&4
VE3ECP 64,496 W8EDU 45,150
VX3JAY 63,840 K8XX 32,400
YV3AMW 62,172 KG4W 32,096
VE1Al 57,154 WA4SVO 19,906
WIIMJ 48,6&4 W9LF 17,385

1.8 MHz 1.8 MHz
PA5IIHIP 7,644 W8lRl 2,945
UQ2PM 6,210 KSUA 2,436
GM3ZSP 6,068 K5YY 1,080
VE3BBN 4,818 AD4U 1,007
UA2RFK 4,110 W1BB 748
G3SZA 3,895 W2XQ 630

TOP SCORES

-

WORLD

Multl.Op
Single Tnlnsmltter
HI8XWP 9,872,267
R6F 9,029,396
EM6A 8,120,574
IZ3MAU 7,600,746
UK9AAN 7,584,440
Dl~WU 7,213,895

Multl·Op
MullHrenamltter
VP2KC 37,770,012
9Y4FRC 24,035,927
KH6XY 21,990,252
YU3EY 16,646,364
SK2KW 14,675,871
N2AA 13,299,750

USA

Multl·Op
S~ Tnlnsmltter
K4VX 3,811,563
W4QAW 3,564,304
K8NA 3,550,728
WA7NIN 3,546,282
ABtI 3,457,531
W5WMU 3,057,780

Multl.Op
Multl·Tranamltter
N2AA 13,299,750
K81.X 7,508,970
W2YV 7,405,846
K~RF 6,290,136
W3MM 6,229,350
K2US 6,002,866

50
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BAND·BY·BAND BREAKDOWN-TOP ALL BAND SCORES
Number groups Indicate: aSO'slZones/Countrles on each band.

WORLD TOP SINGLE OPERATOR-All BAND USA TOP SINGLE OPERATOR-ALL BAND

$lalitll ". .. " 20 " .. s_ ,.. .. .. 20 " ..
9V4VT 44 /~ 11 304/ 16/44 324/ 18/63 838132179 1082/29178 ~O/30/~ N7DO 55/9/1 4 50/15/28 74/2()J.t2 420/304176 794/35/86 813134 / 100
G3fXB 1212112 8018/38 209/14 /.(6 599/32186 876/31 /17 19304129 /82 W1ZM 16/419 93/14/46 79/15/45 Xl6/J04/92 136/~/l06 144/3 2/102
UR20D 23/3113 73/9134 119/10/SO 623/28/81 127133181 2160/35/104 ""'" 121616 115/19/28 202117136 218128/72 1130/31/76 647134/84
DJ4PT 14/219 19/12147 430123/75 886/28/65 940127159 1685/ 27164 K1 VTM 13/3/6 90/15/43 116/ 15/55 281131/lJ.4 193/33/ 96 570128/94
PA52TMS 121218 203/11151 174/12152 514/33/91 528/33185 2068137/97 K7RI 8/4/3 100115/23 253/ 17/33 231129/80 8-411 26/ 67 577134/8 1
DH6JW 31/3 116 163/14/47 141/17157 730/34/87 1433/34/81 1042132183 W3BGN 9/517 46/9/29 77116/45 475/33/% 632130195 474127196
OHlVR 34/4111 128/9142 188124164 713/32171 1019/30/81 1234133/93 W9ZRX 1315/8 421 13/25 90/16/53 2OO/3!:>174 -402132/102 897134/98
<U3ZV JfJI7128 53/11 /43 1037/34 /84 1140/32/84 1023/ 31185 W1 CF 16/3/9 114118/51 66113/43 301/28182 431/ 29/ 96 779130199
N1GLlVP9 389/12/29 106/ 11121 757128162 851 /26/66 1568126159 WJGRF 21211 49/14131 75/13141 386/271~ 605133/105 S29/JO/93
czew 2/2/1 65/1 1/ 13 24/ 12/18 SJ7I32177 953/28171 1~/30/85 """ 1915/1 0 55/14133 74/18/ 42 309 /32182 362/29/91 794/33195

WORLD TOP MULTI.()PERATOR SINGLE TRANSMITTER USA TOP MULTI.()PERATOR SINGLE TRANSMmER

""""' 10/4/9 271l1 14/52 51 1122165 10761))/96 2362/3V96 3370132 /99 "" 11/4110 60/19/45 85124 /65 344 /33199 833/361118 895133/1 11

'" 3616119 116114/4 7 235/14/SJ 16531381109 1206/35/95 2337130188 WIOAW 11 /4 /11 44/16/36 106/21 /60 403/371112 668/371116 804/35/122

E"" 20/6116 107112/49 94112/51 2006/35/113 1186/37111 1 ~/34/91 "" 614 /4 52116/39 121 121/63 6lS/38/124 6611341109 663/321101
IZ3MAU 157115/45 205124168 1420136193 1612136/1 01 1678132/85 WA1NIN 1216/5 96119/85 320 /21 /41 260/31188 1042/29/75 841134 /94
UK9AAN 49 /6119 225117148 31 2125/73 1198/38/1 14 1640/38/115 107134/108 "" 71 4/6 21 /9 /19 SO/20/51 640/39/1 13 901/36/111 119/35/92
'lOWU 1613116 4319/43 396/17154 1270 /32199 1218/341109 1643/37/106 W5WMU 11/4/8 54/16/31 248/20/58 389/391108 788/351111 573134/95

WORLD TOP MULnOPERATOR-MULTHRANSMITTER USA TOP MULTI-OPERATOR MULTI TRANSMITTER
VP2KC 52ti/11141 1079122195 1103128/107 4208/ 39/ 153 5417139/145 4835/36/130 N2" 10918116 406124119 366128184 1646/40/ 152 2198/-401144 1354/ 36/ 120
9Y4FRC 61/6/16 11 1115/52 1120/22/71 32911351115 3537/34/120 3829136/117 "LX 19/3/8 326/171« 159/20/61 10471W 118 1401/371 118 1366/35/110
KH6XX IOYI0l13 423 /27142 642130/59 2357139 /123 3727/39/133 3735139/1 24 W2YV 21/5/10 284/20161 159120/62 168/37/103 1499/34/ 119 1373135/111
VUJ(Y 83/6124 614 /12164 485 /18173 2863/401134 l693/39/124 2834/381109 ."" 26/7110 186/19/.(3 «0/24153 525/361102 1470/351100 12fi1 /36/106
S' ''W 432 /14155 33412S169 3093/39/ 123 2811135/101 3321/40/11 2 W3M" 30/6/11 132/11149 174124166 8911391118 1320/31/1-40 807132/115

"" 109/811 6 406124179 366/28/84 1646/4011 52 2198/-40/1« 13541361120 "'" 2914/8 164/20/58 170/20/64 11413811IS 13201361132 871/34 /1 18

Club. SP9KRT: SP9FKQ. SP9HMF, SP9CXX. SP9HNB. SP9PRO: SP9EWO , SP9PT, N1...KO. WDlPNF & "'C8N . WBllZBE K9GM . WBIUFL & WBIOY..., Y03K5C: Y08BOV.
SP9UO. TD4N X & TG9"'L, TG9GI . TG9RB. TF31AA: TF3CW. TF3JB. TF3RB. TF3KX. Y06BOP. Y03KWA: Club. YOSKAD: YOSAFJ. Y05LP. Y08KBM : Y06OO. Y06DB.
TF3U.... TF3US. TF3YH. utv: UAM"'K. U"'MCO, U"'IlMF. U...MBK. UAMDR. U"'MFQ. YU3FOP; Club. YU1A.J D: YU1AS. YU1-631 . YUH I611, YU1-6ll8. YU10RS, Cule, YZQ
UKZAAB: Kosurer. Pllosyam. Krush lMky. UK2AAO: UCZ·OO9 105. UCZ-()(l9Q.490. YUIOFT

1
YU10IFtlU10IQ. YU4UFO. YU4RS-(l6.(3, Zd1DX: N1 DX. KSUC. ZL2AH &

UCZ.Qll9568. UK2AA P: BIiChenko. Khudanov, TroIM.sklv , UKZ"'BC: SoIOllub.Shlrko, ZL2PU. L2N...N PSlIC
F

ZstlBPL ZSflBQP. 4Z4S0: "X6AU . "Z4NXI , Ron. llQSWH &
"'nlonenko. UKZB"'O: UP2B....... UPZB...F. UPZBz, UPZDT. UP2B...S: UPZP"'J, 9050H. (WB4lNH & WN4 VU,)
UPL-r08609. UIUBBB: UP2BOM, UP2B...S. UP2BBB. UP2PCW. R.kouskas. UP2PX,
UP2B...W. UP2~I1. UIUBBE: UPZ-D38918. UP2.038919. UP2-m8938, UU ll fl F:
UP2BFN. UP2BGF. UP2-0081541. UlUflCC: UP2-38128. UP2.(1363.46. UIUIICO;
UP2BBX. UP2PCB. UP2BFH. UP2038181S. UP2-0081818. UK2IAJ: UCZICK. UC2.Q0850.

STATION OPERATORSlJC2-.Q0873, UIUPAD: UP2-0081901. UP2BEG. UIUP...O: UP2BFU. UP2Bcx, UP2~14,

UP2038440. UP2.o38el0. UK29AP: UP2PAX. UP2NV. UP20X. Romas. UlUP...R:
RP2BET. UP2BOX. UK29AT: UI'2BCO. UP2BCW. UP243M21. UIUPCR: UP2BBT. MUlti-Operator Multi-TransmitterUP2BCT. UP2PCR, UP2BOF. UP2BFI. UP2BFLUP2P...V. UP2-0081!>2". UK29RC:
UP2BDM. UP2BOG.UP2038" 69. UIURAE: UR2-0B3151l . UR2-(l831S1Z. UR2REN
UIURAQ: Ui...an(l. v.,jo, Eenlo. $oone. UIURDX: UR2RRJ. UR2RCN. UR2REZ, Marl A.US & N4WH. WMBBN. W04DJ.... WD40.Y. KotZV. W...4FXJ KB4AF. CPl ...... &
Andnis. Edmund. Paul. Nigul. Uk3AAC: UAJAGx. UAJHK. AA3ACE. U"3-1102ll6. UL1· CP1CO. CP1BP. CP1DM . CP1HI. CPllL CP1DFE, CP11E, CP1FFS. CP1MGS. CPl...T.
113115NA:i UK3AAH: U"3-1201 111. U"'3DNV. UAJONK. UAJOHH. UA3OOf'. UA30PX. OL.-G, OKJBJ. DJ....z. OK4OT. OK9JL OJ1JS. cerco. OJ1Fc. OJ9IE, OF1ON.
UK30"'U: u....rov. s.menov. Zllur.I.... , UK3QflM, UA30OW. UAJOBP. UA30BG. OIUHH. OL.&QF. OLIWW: OJUN, OUZA. Oll~NK. DL6OE, OK1FC. 0K8W0. OFIZE.
UK3W"'C: Va.uda••. Salov. Gondk. rO'l. UK4AAN: U"'4.1~. U"'4·1~13. UK4...flW: OF3FK. OF5lF. OF1ZP. OF820. OFtlZW. O""UY DC3ZM. D09FB. OlUMBP & G3YOO.
U"''''''HT. U......,~. U......l56590. UK.... IIZ: U...4...M. U...4"'CE. U...4BO. UW4"'K. GM8110. HB1H: HB90E, HB9LG. H B9"'EG. HBi"'FC. HB9... IB. HB9"'LM, HB9B"'L
U...4...Tz, U"'4.1567Z. UA4·156616. UUCflL: Kudushov . Kakoz ln . Vasenkln. UUF...O: HB9BLQ. HB9M EC. HB9MGX. HB9MFS, J...nxp: J...SIEP. J...8MRV JMXPT.
UA4,148286, UM.148388. U"''',148361. UK4W.u.: UA4WWS. UMWBG. U"'4.095398. JH4K...H. J"'4QN J, JR6NJO. Jl l HGO. J...DXUF

A
JH40WG, J...5BWP. JH8BHP. J...40LX.

UA4WAG. UK4W...B: B.ranov. Krylov. P.nkov. Sakerln . UK4W"'A: T. Fomln, ... . Fomln. JE3UBC. JAZYEF: JR2VO.... J HZTBS. JH2VD . JRZLDM. JR2PVI. JRZTPO. JR2TW....
Chemlshe•. Islemo• . LapIn , MarBunovb Oholnlkov. Orlo• . Sherlso•• zaaumennov. JR2VWZ. JE2...TB. JElCYP. JEZKl H. JE2LOO. JE2ROI. JE2RWP J EZTUH. JE2WBH.
Z. POlsko. UKSCAA: UBSCOW. BSC U. RBSCCV. UKSECN: UB5EF , UB5EII, JFZ"'CB. JFZGNY. JFZKKL JFZ NTV. JF3EIT. JF3THB, J...9ONC. J"'elJEX. JAZYXV:
UBs.<l601 138, UK5FA D: Oadulov. Grl shehenko. Ko,edov , UK51AZ: UBs.<l1311S1. JAZRWN. JHZ...IX. J H1BCW. JHZBUS . JHZCMI. JHZFTH. J HZKT.... JHZKTY. JRZOET.
UBs.<l131 211. UBs.<l731 619, UB500132Z39. UB5-0133131. UBSIRX. UKSIBB: KOlell'llkov . J R2CFW. JE2M EL J E2TEL JFZAIW. JUYlIF: JR3AJz, JR3FOT. JIUVSW, JE3MCC.
o...t>;I'Iay..I'I. Savenkov. GOof\li.,."kO. UK$M ...O: UBSMOP. UB5MI R. U85-0591Z1 . JE30PO. JE3PEO. J F3ELY. JF3KZB. JF3JCT. JH4CES. J"'SXUU. JH3K1L JHClFQP.
UKSMBQ: UB5MGC. UBS,OSi0 13, UB5·059015. UUM CO : Mald. nov ... .. J...9QPF. JAn KC: JHZLRS. JRZSOU. JAJREU. JA3UPK, JH3JRB. JH3KWO. JH3PKS.
KoIlenanichenko A. UKSIIOt; UB5MBM, UlJ5.059111.U~1. U85-058305. UKS. JIUKEG. JR3SUK. JIUFRR. JIUXGK. JIURIU. J IUBKH. JE3BLA. J E3M...S. J E5GZB.
OBE: Club. UK5VBE: Makuh itl. Borin..,... Palamuefluk. UKSLAZ: UA6LHK. JASTOt1. JA5MOU. JAllVXM. JH3VOT. J......YlIU: M . Mishima. K. Fur........ E- lnamura.
U~131 13, U~5O, UB&08OIlOl. UKIH...R: c ne. UKIlWA: UAllUJ. U"'S.l !50122. T. Oat• • A. lnal .. T. Fuk........ M . Funak;. J...1YRR: J...7C£C. J"'lCFB. J...7CLN . J...1CLX.
U"-&.l 50643. UK1QAA: UL1GBB. ULH ll!19l1. Rezinkln . UK1N...Q: u lm..... UL1N...C. J...1CXV. J"'1FOY. J...1JUO. J"'1LBY. J"' lMQM. J...1Moo. J'"7ACE, J"'rozw. JH1MEV.
UL1NCG. UKaJAA: we.oCC we.oC~ W8JCU. UKiMAF: Go¥ottn . SubbOlin. JH1MEX. JH1YOT: JH1BBT. J HlGNU. JR1IJV. JE1QIolV. J E1SCJ. JF 1ASB. JF1EA.L
Klbelnlkov. UK'U N: U~"'N . U"'9"'cz. U~"'EN, U...9"'15, UW9BY. UK....OY: U.......F2, JF1000, JF1SOt1. JG1X~ JllIolYH. JI1SHX, JK1RJU. JUPNH. JH3MNT~"'''''SH
U...9...0 H. UW9...T. U.......O•• U"'9AAX. UK'HAO: Ki1!:....kln . Mukln . BitMck. UKI$AO: K1RX &~K1WB . K1V .....Fl 0 . K1MEIol";lFJ. W1Jl. K2U'" & K2 . N2SS.
Ponbelmekh. F,eldman, v..eahefl~ln . UKlMJAC: ub. UK. ...t. Konslal'lUI'I. Ival'l. N3AO. W • N1MM. KAJBKR. K3WW & K JV K83GJ. KUSY. N3EC. KIOL &
Pel... UK.....1t: U.....FK; R"'IILF . U.... l 01116. U.....ce. UKISAW: U"'f15OU, KllDU, WB2LMU. KIILX & K8M~ NSEA. WSWW. WAUOT. WB8ALPI.JWN8PEE. KIRF &
U.....124153 U.... ,14303. UKIUAZ: ~1l:dl'lOv. KII'I. I"onomam~... VE1DXA: N3VS. N10F wtuN, KIOY. (lGU. KflCIHQ, WBtCMM. WOlDS . KIUK & KlICL
VElAIH. VE1 ...VX, VE1BXC. VE1 MX, V 1 G. VE2CAR: VE20...A. V DC. VE2CO. weKE.... NeAFO. K9MWM, "'ElY. KHaXX & NUV, "'E6E, K1SS. W7EJ ....H6z, W1ZR.
VE20WL VEZY..., VE2EGH. VE2GBB, WA1GEN. WA2G EP. VE:lDU & VE1...KO. G3VZT. G4BTY. VE1BTV. KL10 & "'Ll 0 , KL1Y. "'L1J. "'Ll 0 , KL1HOS. KL7JHO.
VE2"'UF. VE2BJC. VEZEFL,VEZFI M, VEZFIT. VEZFNT, VE300P & VE3FLE , VEJaCE. WB6FXN. KL10P. WBelJKN. KL11RT & KL1ENY. ...L1Z. ...L1...K. KL7IKP. KL1...Y, KL1R.
VE31 0Y. VE3KKlI a VE2BXP. VE3CRG. VE3CTX. VE3KID. VE3K1E, VE3KIM, VE4XK: KL1JET. KL1JH N, KL1...G. KL1J IZ. LA'K: LA3"'0. LA4BL, lASSS. LM MV. LA1FH.
VE4AM. VE4VV. Rand/. . Te,VE' VUCHS: VE5H N. Oeve. TImE T,enl . VE7AV: VE1"'XH. LAllY, lAZQV. lAZSQ. LA6WU. LA8TF, LH2A: lAZ...O. lASBU. LA9HT. LABGO,
VE7ENI. VE1CFlI: VE "'XI, E10...M. VE10...W. VE10EG. V 10FJ. VE10 IG. VE1OJR. LAJaW, N2AA & K1KI. N1XX. W IPM. IUBO. K2GL lUNG. K2SS. K2TT K2UR, N1WT.
VE1OJW, VE10WQ. VQ2WL: VOZ"'C. VOZ"'H. VOZAG. VOZBF. voacc. VOZGM. WAZOVR. WAZSFB. WBWI.... N2RMIllY5: NZRM. NZME, WAZHGM. WB2GTW. N3...W
V02PB. D. "'rav.. B. K. .... VP2E: W3HNK. W4GSM . VP2SAX: W6KG. WOOL. VP2VFIt: & N30~ N3AFU. N3EO & ""3B, W2N M. W83OJF. K3G0J . W3GM. N3LR: W3BI.
NGCW. N1RT. W1KHN. VPllOX: G3ZGIWF'$. VP9HE. VF'$HM. VP9HP. VP9!V. VF'$IW. W83HF , N3ANW. N3RD .. N3AS. W3J(U. N6SV .. N6RJ. N6OJ. N1RO W1EKM . ",11P.
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~FV &. N9"'KE. K9UN. N9C D. WB9HIP. W09CVO. W09CVS. W9RX & WB9IWN. W6UQF. WB6 HGJ. XEZMX & 1<6N.... N6ZZ. YU3EY & YU30 M. YU3BO. YU3EO. YU3FK.
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PHONE TROPHY WINNERS AND DONORS

Slngl.Oper.tor All B.nd
World

G3FX8, AI SI.ter
Donor. Bill Leonard, W2SKE

U.S.A.
N7DD, UrfY Pace

Donor: PotamlC Vaney Radio Club
Canada

CZ6KW, Raymond Post
Donor: Jack Baldwin, VE3BS

CartbJC.A.
VP2Ml, Chad H.m.
~ J im ""iger.N$TJ

Europe
UR2QD, Prilm.nn V.1l0

oar-: W4BVV Operaton

Afrlc.
ZS6AF, Julius Lieberman
~ Gordon MarSh_t1, W6RR

Asi.
JR1AIB, V.suyukl Inoue

Doo.--: J_ co M-eiRintl

Jap.n
JH1EAQ, N. W.tan.be

Donor. ~Im a.r~ Conl"1ClUb

Oceania
KG6JIA, Tom Haddon
Donor. No. C.lllomla ox Club

World QRPp
W6POZ, John Akly.ma
a.-: Ado•.., w..., KllEEGKI

Slngl.Operator Single B.nd
World (28 MHz)

OH2MM/CT3, Ville Hlllesm..
Donor: K2Hl B Memoflal. No. J.'Hy Ox Auoc_

World,21 MHz
H31lR, able J.E. Johnson

oar-: LN Woc~. KIi6BlF

Wortd, 3.8 MHz
CT3BZ, Martin Laine

Donat: Fred C.possol., K6SS$

U.S.A., 3.8 MHz
WIMJ, Randy Davis

oar-: Arnold TamChln, W1HCW

U.S.A. (21 MHz)
K1RM, Vincent Sgroi

Donor. so. C.litorni. ox Club

Canada (28 MHz)
CZ6Wa, Joel Weiner

Donor: Gfl(lO Kr&tlbl.-l. VE7KB

CarlbJC.A. (28 MHz)
KP40, Hfiiberto Salls
Donor. Pwdro Plza..If , KP4RF

Oce.nla, 14 MHz
VBIADI, Mlcha.1 Selby

Donor: VK3JW MemOfisl, P.ci!ic ox N_l

Oceania, 21 MHz
VK4VU, R. Martin Luther

Donor. P.ciliC R.A.T,S.

South America (14 MHz)
YW1AVO, S1radlolto Italo

Donor. Ral", Pone. 0. leon
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World
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~ DOfl Wall.,;., W6AM

Canada
YE1DXA (OpIS. VE1DX, Vf1UG , VflA1G,

VEl sxc. VE1VXj
Dor-= calgary AmIIt.ur ~io "-'0<:.
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World

VP2KC (Oprs. N4PN, N4RJ, K4PI, W4HR,
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U.S.A
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Dual filtering comes Of age.
Kantronlcs' state-of-the·art Signal En­
forcer" Introduces quality and versa­
tility to varlable-frequency I var iable­
bandwidth dual filtering.

At last, you can have the ultimate operating edge
with a tunable, dual f ilter t hat looks as good inside as
It does outside and operates with the precision only
Quality engineering can offer,

The xantronlcs Signal Enforcer takes a one-two
approach to knocking out interference t o 00, RTTY,
SSB, ASCli and AM audio signals. Because it Is made up
of two, totally independent filters, the siena En­
forcer can be used to maximize one signai (peaking)
white it minimizes an interfering one (notching), It
can also peak two rrecuenctes at once or notch two
treeuenctes at once. The fitters can even be teamed
to offer a super-notch or super-peak singie filter. The
operator chooses not only the trequenctes he wants
to filter but the bandwidth as well.

Two "t uning eyes" on the Signal Enforcer front
panel make accurate locat ion of signals cossnne
even during crowded band conditions. The Signal
Enforcer's Internal power SUPPly is switcnatne for
230VAC or 115VACor will accept 12 to 18 VDC.

The boards, components. engineering design and
craftsmanship of the Signal Enforcer are ali f irst-rate.
Glass/ eooxv boards, wave-dip soldering and preci­
sion components are standard equtpment. Kan­
t ronlcs is so confident of t he Signal Enforcer, it backs
up each unit w ith a f ull-year warranty,

Say You Saw It In c o

specifications Bandwidth continuously variable f rom less
than 30 Hz to over 1000 Hz. Once set, bandwidth remains
constant regardless of trequencv changes. Frequency
Range from less than 150 Hz t o over 3000 HZ. Power
Requirements 115 VAC or 230 VAC at 50 to 60 Hz or external
12-1 8 VDC source. Inputs signal Input, external DC Input.
Outputs external speaker, external neeccncnes.
oemocutaror output. Size 2%" by 8" by 6" ,

For the sam e variab le-freQuency /varlable-bandwidth
versatility in a single rurer. order the new xantrontcs
Varlfilter. Signal Enforcer Price: $189.95. Varlfllter Price:
$139.95. Add $3.00 ShiPping /handling for either model and
allow three weeks deuverv from factory.

KiKantronics
(913) 842-7745

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

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

The 1980
CQ World-Wide DX Contest

nent but di fferent 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.
VII. SCORING: A ll stations : the final score is the
result of the total a s o points mult ipl ied by the sum
of your zone and coun try multiplier.

Example: 1000 aso points x 100 multiplier (30
Zones + 70 Countries) = 1oo,()(X) (final score).
VIII AWARDS: First place certificates will be awarded
in each category listed under Sec. III in every par­
ticipating country and In each call area of the United
States, Ca nada, and Asiat ic 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 slnqle-band award only. If a log
contains more than one band it w ill 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 plaques will be issued to the
licensee of the station used.

In the aRPp category certificates will be awarded
for single operator only.
IX. TROPHIES & PLAQUES(Donors)

PHONE
Single Operator, All Band

World - Bill Leonard, W2SKE
World - QRPp - Adr ian Weiss. KBEEG/0
U.S.A. - Potomac Valley Radio Club

"Canada - Jack Baldwin, VE3BS
Carlb.lC.A. - Jim Neiger, N6TJ
Europe - W4BVV Operators
Africa - Gordon Marshall, W6RR

*Asia - Japan CO Magazine
*Japan - Palm Garden Contest Club
Oceania - No. California OX Club

Single Operator, Single Band
World - K2HlB Memoria l, No. Jersey OX Assoc.

*World - 21 MHz - l ee Wical, KH6BZF
World - 3.8 MHz - Fred caccsseta. K6SSS
U.S.A. - 3.8 MHz - Arnold Tamchin, W2HCW

...",...,,,...

I. OBJECTIVE: For amateurs around the world to con­
tact other amateurs in as many zones and countries
as possible.
II. BANDS: All bands. 1.8 thru 28 MHz.
III. TYPE OF COM PETITION:

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 OX spotting nets or any
other form of OX alerting assistance places the sta­
tion in the Multi.()perator category.

2. Multi.Qperator (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 loca ted 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 wi ll be
competing only with other a RPp stations for awards.
IV. NUMBER EXCHANGE: Phone: RS report plus
zone (i.e. 5705). C.W.: RST report plus zone (l.e .:
57905).

A station in a zone or country different than that tn­
dicated by its call sign is required to sign portable.
V. MULTI PLIER: Two types of mu ltiplier 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
contac ted on each band.

Stations are permitted to contact their own country
and zone for multiplier credit. The CO 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 conn-



Logs may also be sent to CO magazine, 76 North Broad­
way, Hicksville. NY 11801. However, we prefer that they
be sent di rectly to either Bob Cox, K3EST or Larry
Brockman, N6AR at the above addresses.

...~
2. Part ic ipation is limited to members operating

within a local geographic area (except for Dx pedi­
tions especially orga nized for operation in the con­
test and manned by members).

3. To be listed, a minimum of 3 log s must be
received from a c lub and an officer of the c lub must
submit a li st of participating members and their
scores, both on phone and c.w.
XI. LOG INSTRUCTIONS:

1. All times must be in GMT.
2. Ind icate zone and coun try multiplier only the

FIRST TIME it is worked on eac h band.
3. Logs must be checked for duplicate contacts,

correct aso 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 LETIERS and a signed declaration that all
contest rules and regulat ions for amateu r radio in the
country of operation have been observed.

6. Sample log and summary sheets and zone maps
are avai lable from CO. A large self-add ressed
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 page on 8Y:" x 11 " paper.

7. All entrants are requ ired to submit cross-check
sheets for each band on w hich 200 or more o s o 'e
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. a RPp stations must indicate same on their
summary sheets and state the actual maximum
power output used, with a signed declaration.
XII. DISQUALIFICATION: Violation of amateur radio
regulations in the country of the contestant, or the '
rules of the contest, unsportsmanlike conduct; taking ~1
credit for excessive duplicate contacts; unveri fiable
oso'e or unverifiable mul tipliers will be deemed suf­
ficient cause for disqualification. (Incorrectly logged
catls will be counted as unverif iable contacts.)

Disqualification can also res ult in the disqualified
operator(s) being barred from compet ition in all CO
contests for a period of up to three years.

Actions and decisions of the CO Contest Oommlt­
tee are offic ial and final.
XIII. 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. Ind icate
phone or c.w. on envelope. it
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

•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 CO Special Awards.)

A station winning a World Trophy wi ll not be con­
sidered for a sub-area award. That Trophy wi ll be
awarded to the runner-up of that area.

The Canadian, Carib.lC.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 organ ization.

U.S.A - So. California OX Club
•Canada - Gene Krehbiel. VE7KB
CaribJC.A - Pedro Ptze, Jr., KP4RF
Oceania - 14 MHz - VK3JW Memorial, Pacif ic OX 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 verezotano
U.S.A - Dale Hoppee, K6UA
Europe - Bob Cox, K3EST

Contest Expeditions
World - Single Opr. - Stuart Meyer, W2GHK
World - Multi -Opr. - Bill Schneider, K2TI

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 - ORPp - Gene Walsh, N2AA
U.S.A. - Frankford Radio Club

"Canada - Canadian OX Association
CaribJC.A. - J im Neiger, N6TJ
Europe - W3AU Operators
Africa - Gordon Marshall, weRR

•Asia - Japan CO Magazine
•Japan - Palm Garden Contest Club
Oceania - Maui Amateur Radio Club

Single Operator, Single Band
World - W2JT Memorial, No. Jersey OX Assoc.
World - 3.5 MHz - Fred caposseie, K6SSS
U.S.A - No. Ill inois OX Association

"Canada - Canadian Amateur Radio Federation
CaribJCA - OX Club of Puerto Rico

• Europe - 14 MHz - G2LB Memorial (From Friends)
Oceania - 21 MHz - Pacific A.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. K2TI

Clubs
World - Phone/C.W. - CO Magazine

"Special - Phone/C.W. - Southeastern OX Club
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THE INS AND OUTS OF THE WASHINGTON SCENE

RFI Complaints Involving Amateurs Increase Significantly

According to Jeffrey Young, Chief,
Investigations Branch (Field Oper­
ations Bureau), RFI 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 '979, 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 1960
involved alleged Interference to erec­
tronic home entertainment equip­
ment by amateurs. However, he em­
phasized that most of this so-called
" interference" was related to r.t. 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 oe­
vices were in use during the October-

e8603 Conover Place, Alexandria, VA
22308
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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 signifi cantly, 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 th is 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
ccuntry-wlde, continue. Accordingly,
the Commission has mounted a ma­
jor effort to identify operators whose
jamming constitutes violat ions 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
tlon 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.t. opera­
tlons . This Individual and others who
have been identified are currently un­
der investigation by Federal
authorities.

Roberts Reports on Radio
Actlrltles In China (PRC)

Carlos Roberts, Chief, Private
Radio Bureau (see May 1980 CO)
recently returned from an ll-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.

Say You Saw It In co



TU-170

horizon radar systems which operate
in the high-freq uency bands, similar
radar systems may soon come on­
stream for the purpose of oetermtn­
ing sea conditions in areas where gas
and 011 exploration is being con­
ducted. According to Ocean Industry
magazine, a group of French tnstttu­
tions is examining the use of HF
radar for determining wave height,
surface current parameters, and wind
direction. The method used, named
OREM E, involves the transmiss ion of
pulses of a given frequency towards
the sea zone of interest, and the
analysis of the Doppler shifts Indue­
ed by the movement of the waves on
the backscattered signal.

At this time, the maximu m range of
the OAEME radar is f rom 60 to 90
miles. A number of companies are
sa id 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 to
Fellow by the IEEE. Jack earned this
award for his "contributions to inter·
national radio regulations."

$169.95 buys a terminal
unit kit with capabilities beyond

your expectations for the price. nd
the Flesher Corp

TU-170 won't devour
your precious space.

Wired units are available
at $249.95. Call or write
toda y for our free 1980

catalog of affordable kits. wired units and accessories.

FLE5HEiI milP
P.O. Box 976 • Topeka. Kansas66601 • 913 .234 .0198

Distributors In Canada and Australia

ciently to permit compatible opera­
tions by primary users and by radlolo­
cation users on a secondary basis.

Specifically, Del Norte seeks to
operate a spread-spectrum ("chi rp ")
radiolocation system in the 420 MHz
band. According tests run by that cor­
poration, the degree of isolation bet­
ween radiolocatlon and voice com­
munications systems is so high using
spread-spectrum techniques that
radiolocation and communicat ions
systems can coexist without causing
interference to one another.

Acco rding to so urces in
Washing ton, one of the Del Norte
spread-spectrum sys tems is now be­
ing tested by the ARAl. Presumably,
the results of these tests formed the
bases for the League's comments on
RM·3378.

Amateurs should recognize that as
the spec turm 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 Rus s i a n

"Woodpecker" and other over-the-

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 peti tioni ng the
Commission to delete the present 1
January 1981 cut-off date for non­
government use of the 420-450 MHz
band. Det Norte conte nds that there
is a pressing need for cont inued
radfolocatton usage of this band and
that the state of the art In radloloca­
tlon techniques has advanced suffi ·

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
junclion field-effect t ransistors, and
the t heo ry und er l y i n g t h e i r
operation."

Following the presentation, the
IEEE Acoustics, Speech, and Signal
Processing Soc iety disassociated
Itsel f f rom the award to Shock ley; the
Communications Society is now con­
sideri ng a similar action.

The Acoustics, Speech, and Signal
Processing Society took this ac tion
because Shockley" . . . has used (his)
vast recognit ion to further a program
of Improving the genet ic stock of
mankind and because .. . this pre­
gram is contrary to the basic prtn­
ciples of human rights. "

Amateurs Receive Anti·
Semitic Literature

The Federal Communication Corn­
mission has received numerous corn­
plaints from amateurs who have reo
ceived anti-semitic literature fol­
lowing contacts they have made with
stations In Israel (4X4). The material
is being sent by a "Radio Monitoring
Stat ion 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 literatu re, which Is
also an Insul t to Christians, apparent­
Iy violates no Federal or international
laws. Opera tors recei vin g suc h
material, however, are encouraged to
turn It over to thei r local FBI off ice.
Copies should also be sent to the
Postmaster General, Washing ton,
D.C.

Say You Saw It In CO
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A. EDWARD HOPPER, W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTING

•

A t last, here is the September
" Story of the Month" as told by Bob.

Robert Fuss, W40WY
All Counties -211 1·12·79
" Born In Buffalo, New York , I was

first licensed as a Novice in 1954. As a
youngster I had plenty of radio parts to
experiment with. My father was a ham
in the early 1900s, the good old spark
gap days. I spent several years as a
child winding coil s and bu ild ing
crystal sets and one-tube receivers.
Finally at the age of 12 I got a local
ham, W2VFV, to give me my Novice
test. I received the call KN2MLH and
later upgraded to K2MLH.

"I n 1969 my wife Barbara. sons
Dave and Steve, and I moved to Man­
assas, Virginia where I received the
call K4DIS. At that location 1was 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 I re­
ceived the call W2HIH. In the spring of
1975 I decided to get act ive again and
went to the local Heathkit store and
bought an HW·101 . After getting it
working I decided to go mobile. At the
time, I was covering 5 counties around
Rochester with my job. Never having
heard of County Hunting, I ran across
WA6MAR and the net on 20 meters
one day. After having listened for a
couple of days and working a few
mobiles, I decided to run a county. I
soon found out that some of the coun­
ties around me were somewhat rare.
After a week or so of running counties,
I decided to collect them as well, so in
August 1975 I real ly started col lecting
count ies.

" In 1977 we again moved. This time
to Marietta, Georgia, outside of Atlan­
taoHere I became W40WY and worked
my last county on December 31, 1978. I
was returning home from one of my
deer hunting trips to Butts County
when I 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
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Robert Fuss, W40WY and nice setup.

bile rig I 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. I asked Gary
to explain that Henry was the fast one
and Billy said he would be there in 3
hours. I 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 eas ily made contact.

" Probably my most memorable ex­
perience as a County Hunter was run­
ning a county in Kent ucky. At the con­
vention in Rochester, Minnesota in
1977, I made a schedule to get
Jackson County, Kentucky for
K1UNM on my way home. When we
arrived there I discovered I could run
the Trt-Oounty point of Jackson,
Madison and Rockcastle. We worked
Ben, K1UNM and started working the
pile. What I had not noticed was
about 200 feet down the road sat
three gent lemen in the front yard of a
home. All at once my wife excla imed
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. I 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
reave, and I hadn't begun to put a
dent in the pileup. My neighbor,
W4HR, was net control and running
me at the t ime. I exp lai ned to Bob
what was going on down the road and
that the gentleman with the rifle was
looking at me rather funny. Bob sa id ,

" They would look at you funny no
matter where you were; keep running
the county." So we fin ished the run
and left with my wife try ing to hide
under the front seat of the car.

" I am currently employed by I.B.M.
Corp. and they are the reason for my
moves around the country.

" My wife, Barbara, has no Interest
in ham rad io but she enjoys meet ing
all the ham fol ks at the conventions
and puts up with all my rad io ac­
tivttles .

" We have two sons, one 13 and the
other 17. The older boy is a Novice,
WD4KQN, and is about to enter neor­
gia Tech in September. My younger
boy Is not Interested In ham rad io but
likes radio controlled cars, boats, and
planes, so we do a little of that as
well.

" Currently my ham activities ln­
elude chasing OX, trying to upgrade
my license to Extra, and County Hunt­
ing for the second time around. I
wou ld have to say I enjoy County
Hunting the most and also going to
the conventions and meeting al l
those fine peop le."

•
•

The W40WY big antenna.
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9"x1 4"

1/2·llze (75M only 66')

Price, ' ta rt at ' 68. 75
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THE MOR·GAIN no DIPOLES ale tile
most ,dY,nted. hia:hest perlOi mance mul ti· band Hf
dipole , ntenn,s m ilable. Patented desia:n prOYldes
!tnilh one-half 01 conl'tnlional di poles. SO ohm
lted on all bands. no tuner 01 balun required. can
be installed as Inl'trtel:! VEE , Thousands in use
wOIldwlI:le. 22 models awail.able includln( t-o
molIels ena:,"l'eled 101 optimum peflor mafl(e 101
the nowice bands. Tile MOI-Ga in HD dIpoles NIT
senes Ire tile OIIly commtfical IntenlllS specifICally
de11a:ned to meet the operatIOnal lequnemenb 01
tile IIOWIte lanse, DUI l -yeaf warranty is backed bl
Mill, 20 years 01HD dIpole product lOll e. penence

For detaIled ~paa:e lNochure. wnte 01 phone dnectll
to MOR-GAIN. P.O. Bol 329C, lenenWOl1I1.
Il.s. 66048. Tel. (913) 682·3142.

Display 240 aSL Cards
in this FREE Album
Organize. preserve and display your OSl',
in clear vinyl pockel pages. Eacll page holds
6 cees (back to back).Wnll~"O~

lminimum). rlICf:i'te a handsome, IIcIlty
pal3ded 3·Ring Album .• . FREE!

Great asg itts and prves. and indispensable
lOf your c:ontes1 c,yds. Try theOSl Or;anilef ·..
IOf 30 days , If you 're not de!igllled. return it
lOf lui refund. F. in tne Handy Mal Form .today'
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OHIO VALLEY AWARD

• SAHPt-E

Grande Ronde Ra Cert ifica te.

•

Ohio Valley AR$ Award.

dorsed for any modes or frequencies,
as confirmed. Active OVA Members
are: AA8Z; K8 AO, BA, CXM, FL, HBN,
HEY, LEE, PSG, SW, YSO; NS OX, FU;
W8 AYB, BO, BVF, BZ, CEG, CSK,
DOC, OVY, GOC, GS, HO, HOK, II,
JAO, KZT, MEL, MVN , NMB, PBU,
RSW, SLB; WAS AJI, BCG, COP, NYB,
PNS; WBS AOE, BPI, EFB, MUA, NBA,
PTP, 015, SSI ; K4FU; W4FU; N9 NB,
NC; W90EH.

Grande Ronde Radio Amateurs Certif·
lca te: 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 submi ts evidence of two-way
communications with three amateur
radio stat ions in the Grande Ronde
Valley. Any band or mode may be used,
and no a SLs need be sent. The fee is
$1.00 or 3 lACs, and it will be sen t
postpaid upon receipt and verltlca­
tlon of the applicat ion. Your letter ap­
pli cat ion should inc lude the ca ll
signs, dates, and times of contacts
(and fee) and should be sent to: June
Campbell, WB7FDB, At. 2, Box 2486,
La Grande, Oregon 97850.

Brazilian Coast Award (CC B·
Cert if icado Costa Brasilelra): This is a
new release sponsored by GPCW­
amateur radio group of Brazil. Requi re­
ments: Available to all l icensed arne­
teurs and s.w.Ls who can submit proof
of contacts with different call areas of
the Brazilian coast. Brazilian Sta tions
need 12 different call areas . Foreign
Sta tions need 8 different call areas.
1. All contacts since september 30,
1978 are okay. (5th anniversary of
GPCW)

• lOOt

..
lsa.YN 1.'0
W~IFG '.71
WB6GMM 1.72
AF 2A 1.73
EASOZ 1.7.
W82NF8 1.75
OH2TM 1.76
H8i 8CY 1.77
WA2$RM '.78
JH6DSC '.79

USA·CA Honor Roll,..
W6NAT 417
WB6GMM 418
WA2PFF .79
AF2A .aD
W82NF8 .a1

'''''W6NAT eee
WB6GMM m
AF2A eeo
W82NF8 601
N60A 602

"'"W6NAT 309
W82 NF8 310,..
W6NAT 371
W82 NF8 372

"'"W6NAT .2.
W66GMM.25
WA2PfF of26
W82 NF8 "27

Awards

Special Honor Roll
All Counties

#283 William J. Drlml, W6NAT 5-2-80.
#284 John A. Butler, WB2N FB 5-16·80.

Awards Issued
Jim Driml, W6NAT, who had received

USA-eA·5QO back in April 1964, re­
kindled his interest and applied for
USA-eA-1000 through All Count ies en­
dorsed Mixed.

John But ler, WB2NFB waited unti l
he had them All and collected USA·
CA·5OO through All Counties endorsed
All S.S.B.

Jim Emerson, WBGGMM acquired
USA-eA-5OO through USA-eA·2OOO en­
dorsed All 2 x SSB, All Mobiles, All 14
MHz.

Cal Weyant, WA2PFF keeps pluq­
ging away and added USA-eA·15OO
and 2000, endorsed Mixed, to his eel­
lec tion.

Ray Reynolds, AF2A (ex WA2TPC)
obtained USA-CA-5OO, 1000 and 1500
endorsed All S.S.B., All Mobiles, All 14
MHz.

Jerry Burkhead, N6QA qualified for
USA-eA-1000 endorsed AII2 xC.W.

A USA-CA-SOO Certificate endorsed
Mixed went to:

Mario Lumbau, IS0LYN, N1 to Sar­
dinia.

USA-eA-5OO Certificates endorsed
All A·1 were claimed by:

Jay Geraden, WD9I FG.
Tauno Marvela. OH2TM.
Jacob Casal, HB9BCY, #2 to

Switzerland .
USA-CA·5QO Certi ficates endorsed

All S.S.B. were won by:
Julio Gulgou Rosello, EA80Z, #1

to EA8.
James Grandinetti, WA2SRM.
Kazuo Ohkoshi , JH8DSC, #2 to

the 8th call area.

Ohio Valley Amateur Radio Assocla·
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, W8DVV, 7096 Pickway Drive,
Cinc innati, Oh io 45238. It can be en-
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Ski Canada Award.

Notes
Sad to note the loss of Jim Fisk,

Wl HR (ex Wl DTY), Editor of Ham
Radio. He received U5A·CA-500-#1 373
8-8-79 endorsed All 5 .5.B.

Also sad to hear about Robert Pot ­
ter, K9W51, who received his USA­
CA-500 Award March 9, 1965 and got
up to USA.(;A·25OQ 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. I would hate
to go back to some old K6BX ru les and
refuse all county lines. I also remem­
ber reading about some County
Hunter grabbing a County via a phone­
patch. That Is not a genuine aso 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,
wh ich 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, K90CJ 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 Cl iff COrne, Jr. Memoria l
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 c lean.
73, Ed,W2GT

!Say You Saw It In CQI I

different Canadian Awards, contain­
ing complete detai ls, check lists, ap­
plication forms, Q5l Bureaus, etc. The
NEW cost is $3.00 Canadian and USA
(Cash, check. or money order) and
$5.00 for OX. Send to Eric at above
listed QTH. Eric's hobbies are skiing
and amateur radio, thus the beautiful
Award.

95

CALL TOLL FREE ••• 800·647·1800

Send log data and $2.00 to VE3Hll,
Eric S. Walden, R.R. 1, Gowanstown,
Ontario, Canada, NeG lyg.
NOTE: You probably remember that
Eric, VE3Hll and Garry, VE3GCO put
out a fine 75-page booklet of over 65

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 tlmitatlons. 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 Kltchener-Waterloo
Sutton Barrie

Huntsville
VE7 • British Columbia
Vancouver Orillia
Vernon Bracebridge
Kamfoops Owen Sound
Penticton Ftesherton
Kelowna Sault Ste. Marie
Kimberley Meaford
Princeton VE6 - Alberta
Revelstoke Calgary
Nelson Edmonton
Prince George Banff
Pt. Alberni

22012.0 VAC with optional AC adapler. 6:<.2:<.3 in.
Onler lfom MfJ and try It - lit oblgation. If

nol deligllted. return il wlthm 30 days for refund
(less shlppn'lll· One year liMed warranty by MFJ

0r'lIer lodIy. Call 101 tree 800 6. 7·1800. Charge
VISA. MC or mail cteck, money order for $29.95
plus $3.00 Sllippingftlandhng lor MFJ·l01.

Don't wait any longer 10 eruov me ccnvemence
01 read ing GMT lime directly.

lJIe MFJ.101 Is a new II sllid Itlte 24 hour
dlgitll dltk. Just set it to GMT and forge t about
conyertlng to GMT.

pteau nl Illue .6 inch digiti (like 15·82051 are
easy·oneyes and bfight eoougll to see clear
across your room .

10 timer alerts you every 9 minutes alter you
lap IDldole button.

Sel alarm 10 remind you of SKED Of simply to
wake you up in mornmg. Has atarm on indicator.

fill/slaw sel bunonl make selling time and
alarm SImple. caN 601 ·323·5869 lor tecrocar Information. or·

l ICk lunctila p'events misse"Ing lime/alarm. tier/repair status. Also call 601-323-5869 outside
DIgits flash If power IS interrupled. RU9IIed black conllnenlal USA and In Mississippi.

plastic case Brusll aiumillum tront/lop panel. MFJ ENTERPRISES INC
Ul . . ..., ... "' VAC. 5016. HZ swncn ,~ , •

USA. Europe. Japan and otter countries. Use BOX 494 , MISSISSIPPI STATE, MS 39762

Brazilian Coast Award.

NEW MFJ SOLID STATE

24 HOUR DIGITAL CLOCK
Eliminate converting to GMT. Pleasant BLUE easy-an-eyes
display. Bright .6 inch digits. 10 timer. Alarm, snooze, lock
functions. Power out, alarm on indicators. Assembled.

Pleasant Blue Display
I. easy·on·eyes.
Bright .8 Inch dig/l•.

Buill./n ID timer.

2. Contacts may be made in any fre­
quencies, 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 rad io association, ad­
dressed to GRUPO PRAIANO DE CW­
GPCW, P. O. Box 556, 11100 Santos,
S.P., BAAZIL
4. For return postage (air mall) 10 IRCs
should be sent.
Call Areas of Brazilian Coast: PP1,
PPS, PP6, PP7, PA7, PA8, PS7, PS8,
PUB, PY1, PY2, PY3, PY5, PY6, PY7,
PY9, Pyg (F. Noronha Is.), pyg (5. Peter
& s.Paul Rocks), Pyg (Trindade & Mar­
tin Vaz. Is.l.

Ski Canada Award: Available to all
amateurs. Requirements: Work two (2)

CIRCLE 31 ON READER SERVICE CARD
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BY ROGER HALSTEAD· , K8RI

r;==========~~

KBRI "talks" us through the process
of just how an antenna works.

A Verbal
Graphic

Description Of
Antenna

Operation

M ost of us have wondered at one
t ime or another how all t hat educated
aluminum above the house really sends
the signal in the di rection 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 sy mbols are real ly lncan ta ­
tiona recited by the design engineers
over each neatly packaged system be­
fo re 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
10, and then find ou t 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 bui ld a super OX
gette r fro m t he explana t ion , bu t i t
should help in understanding how or.
rectfve antennas work.

To beg in wi t h, what are d irect ivity
and gain? Wel l, for one thing they are
inseparable. You cannot have gain with­
out directivity or directivity wi thout

°6240 Jackson Rd., Breckenridge, MI
48615

5.y You sew It In CO

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 di rec t ion. Therefore, the more
gain the narrower the beam wid th.

So how do we get them? By atqebra­
tcatty adding the s ignals of antennas
(plural) in a common near field .

How 's that again?
It 's simply pu tting a number of an­

tennas close enough to each other so
thei r signals will add in the desired
di rect ion and cancel or at least be reo
duced in the undesired direct ion .

In the case where all elemen ts are
driven, such as with a " phased" vertl­
cat array, the d irectiv ity and gain are
derived f rom both the spacing between
the antennas and the feed line lengths.
Changing either will cnence the phas­
ing and thus the gain and directivity.

What about parasit ic arrays such as
the Yagi or quad des igns? Same thing !
Except, the phasing is done by varyi ng
the etement spac ing and length to get
the desired effect.

Sta rt wi th the driven elemen t 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 cu r­
ren t will flow toward the outer ends o f

t he element; at t he same time the
magnetic field generated by the cur­
rent will rad iate out toward the other
elements at about the same speed as
the curren t t ravel ing toward the ends
o f the element.

Most o f the magneti c fie ld wi ll be
coupled to the elements in front and
back of the driven element rather than
being rad iated 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 cu rrent changes its phase
by 180degrees. 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 l ine.

Meanwhile, the currents which were
induced in the other elements have cre­
ated their own magnetic fields which
rad iale back to the driven element. The
field from the direc tor wil l be more or
less out of phase when it reaches the
driven element and that from the retlec­
tor wi ll be more or less in phase at that
point. This will cause the signal radio
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 radio
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 fron t 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 o f the antenna will tend to g ive
beller performance across a wi der Ire­
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.

Th is is not a preci se exp lanation, bu t
then nei ther is the performance of the
antennas perfect or there wouldn't be
any side lobes and the front to back
ra tios would be much greate r than
some of the larger figures we see for
some of the big antennas tOday.

All of the antennas I know of today
can be vis ual ized as operating on this
princ ip le.

A lo ng wire can be viewed as a
number of individual antennas in series,
also the helix , or even the big d ish type
used for microwave frequencies.

So, even i f you can't build a big
antenna di rectly from this explanation,
I hope it has at least helped in under­
standing how they work. 2:IT
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NEWSNIEWS OF ON-THE-AIFCCOMPETITION

T his is a rather crowded month of
contest activity, therefore space for
any comments Is limited.

However, I call your attention to the
World·Wlde Contest rules In this
issue. Basically. they are the same as
they have been these many years.
However, several clarifications have
been spel led 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 'Of now, Frank, W1WY

FOUR Land QSO Party
Two Periods (GMn

1800 Sat. Aug. 30 to 0600 Sun. Aug. 31
1300 Sun. Aug. 31 to 0100 Mon. Sept. 1

This year the 10th annual OSO party
is sponsored by the Bright leaf 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. Stat ions in the
4th area may work each other for aso
and mu ltiplier cred it.

Exchange: RS(T) and aTH. County
and state for the 4th district, state,
province or country for all others.

Scorlng: 4th call area-One point
per esc; multiply total by number
of states, provinces and countries
worked (counted once on ly).

All others-Two points for each 4th
area station worked limes the total 4th
area states and counties worked (also
counted once onty).

Frequencies: C.W.-3575, 7055,
14070, 21070, 28090. Phone-3940,
7260, 14340, 21360, 28,600. Ncvrce-,
3710,7110,21110,28110.

Awards: Certificates to the top
scorers in each state, VE province and
OX country, 2nd and 3rd place when

14 Sherwood Road, Stamford, CT
06905

72 • co • September, 1980

Calendar of Events

Aug. 30-31 FOUR land aso 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 aso Party
Sept. 13-14 Wash. State aso Party
Sept. 13-14 Cray Valley S.W.L
Sept. 14 North American Sprint
Sept. 20-21 Mo/DC aso Party
Sept. 20-21 Scandinavian C.W.
Sept. 27·28 Scand inavian Phone
Sept. 27·28 CAN-AM C.W. Contest
Sept. 27·28 Delta aso Party
Sept. 28-29 Classic Radio Exchange
Oct. 4·5 California aso Party
Oct. 4·5 VK/ZUOceanla Phone
Oct. 11·12 VK/ZUOceanla C.W.
Oct. 15·16 YlRl Anniv. C.W. Party
Oct. 18-19 CLARA AC-DC Contest
Oct. 18-19 WADM Contest
Oct. 18-19 Boy Scouts Jamboree
OCt. 18-20 ARCI ORP oso Party
Oct. 25-26 CO WW OX Phone
Nov. 5-6 YlRl Anniv. Phone Party
Nov. 8-9 European RnY Contest
Nov. 8-9 Inter. Police Contest
Nov. 9 Czech. Contest
Nov. 15 DARe 10 Meter Contest
Nov. 29-30 CO WW OX C.W.

tccverec last month.

warranted. Also county awards to 4th
call area states. Special awards to
Novices.

Mail logs within 30 days to: Contest
Cha irman, Bob Knapp, W40MW, 105
Dupont Circle, Greenville, NC 27634.
Inc lude a large s.a.s.e. for results.

Bulgarian C.W. Contest
(X)()Q.2400 GMT Sunday, September 7

Organized by the Bulgarian Federa­
ti on of Radio Amateurs, this contest is
open to amateurs throughout the
wor ld.

Bands: C.W. port ion of each band,
3.5 through 28 MHz.

Classes: Single operator, multi­
operator/c lub stati ons and s.w.1.

Exchange: RST plus ITU zone.
Scoring: asos with LZ stations 6

points. One point with stations in the
same continent. Three points for all
other areas. (S.w.1. score 3 points for
reporting both calls in an exchange, 1
point if only one catt)

Multiplier: Sum of ITU zones worked
on each band.

Final Score: Total aso 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.!. top three in
world.)

Separate log is requ ired for each
band. A summary sheet showing the
scoring and zones worked on each
band, and the usual signed declare­
tion.

Contest contacts may be used for
the many Bulgarian awards. BFRA
diploma, W·1CX:>-lZ, 5 Band iz, W·28
ZlITU, and Black Sea Sofia Award.
Send application w ith 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 Frl. 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 aso points.

The top scoring YlRl member will
receive her choice of a YlRl pin, a
charm, or stationery. The highest scor­
ing non-member recei ves 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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Take this test beforebuying hamgear
QUESTIONS:

• AM I DOI NG BUSINESS WITH A FACTORY AUTHORIZED DEALER OR DISTRIBUTOR?
.WHAT KIND OF BUSINESS DOES THE STORE ENGAGE IN?
• WHAT ABOUT SERVICE FACI LITIES? • WHAT ABOUT TECHNICAL SUPPORT?
• DO THE STORE AND ITS PERSONNEL SUPPORT AMATEUR RADIO? ARE THEY ACTI VE HAMS?

G.LS.M.O. 1$ A FACTORY AUTHORIZED DEALER OR DISTRIBUTOR FOR YAESU. DRAKE, ICOM, DENTAON.
KDK. WILSON, CUSHCRAFT. BIRD. TEMPO, SWAN AND KENWOOD. SO CALLED SUB· DEALERS HAVE NO
DIRECT RELATIONS WITH THE MANUFACTU RERS WHOSE PRODUCTS THEY SELL. TH IS CAN MAKE A BIG
DIFFE RENCE IF YOU HA V E PROB LEMS AFTE R THE SALE. WE ARE IN THE COMMUN ICATIONS BUSINESS.
WE SE LL AMATEUR. CB AND VHF BUSIN ESS BAND GEAR . WE DO NOT SELL TEL EVI SIONS. STEREOS OR SUB·
MACHINE GUNS. WE ARE NOT IN THIS BUSINESS AS A SIDELINE. WE HAVE A FULL TIME SERVICE SHOP AND
DVER $30.000 IN TEST eOUIPMENT 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

C.I.S.M.O.
2305 CHERRV ROAD
ROCK HILL, S.c. 29730
803*366*7157

SERVICE DEPARTMENT CALL 803·366·7158

EXIT 66-8 OFF 1-77

1-800-845-6183
CIRCLE 23 ON tlEADER SERVICE CARD

73,
THE
GISMO
GANG

Canadian-American
Contest

Phone: Sept. 13114 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 OX Assoc.

Contacts may be made on all bands,
1.8 through 28 MHz. It is recommend­
ed that operation be confined 10 the
General portion of each U.S. band.
QSO exchange will be between the
two countries as well as with in 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.

Catagorles: Single operator, mult i­
operator single transmitter and club
competition.

Exchange: RS(T), aso no., and
multiplier area. Postal abbreviations
for the 50 U.S. states. " CN" for U.S.
possess ions In the Caribbean. " PC"
for Pacific possessions. And provo
Inces for Canada. (59001 CT, 599001
PO, etc.)

Points: W/K to WfK and VE to VE
asos, 2 po ints. WJK to VE osos. 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. Pau l). Total of 65 per
band, max. of 390 from all bands.

Final Score: Total aso points from
all bands multiplied by the sum of mul­
tipl iers from each band.

The same station may be worked on
each band for aso and mu ltiplier
cred it. 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: Certifica tes to single
operator station w inners in each
multiplier area, and the top five com­
bined phone and c.w. scores for mult i­
operator stations.

There are 8 Trophies and Plaques.
Phone: Canadian and American

Champion.
C.W.: Canadian and American

Champion.
Phone & C.W.: Oandtan and Ameri­

can Champion.
Multi-Operator Champion (Com­

bined).
Highest aggregate Club score.
And a one year subscription to

" Long Skip," the CANAOX month ly

bul letin, to the top 5 u .S. scorers.
A disqual ification clause w ill be

strictly observed. Violation of amateur
regu lations, rules of the contest,
unsportsmanl ike conduct , tak ing
credit for excessive duplicate con­
tacts or multipliers wil l be deemed
cause for disqualification, so check
your log carefully before submitting it.

Do not use separate log sheets for
each band. Ind icate the mult iplier only
the first time it is worked on each
band. A summary sheet must accom­
pany each entry, showing the scoring
and other pert inent information. En­
tries with over 200 contac ts 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 deadl ine for all entries is 30
days after end of contest to: CAN·AM
Contest, VE3BMV, P.O. Box 292, Don
Mills, Ont. , Canada M3C 2S2.

Pennsylvania QSO Party
17ooz.()400z Sat.JSun. Sept. 13114

1300Z-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
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and mode for eso points. Penn. sta­
tions may also work other In-state sta­
tions for eso and multiplier cred it.
Mobiles may be worked in each county
change.

Exchange: RS(T), 3 digit sequential
eso 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
tor 80 meter c.w. contacts.

Penn. stations multiply total by
ARRL sections and Penn. counties
worked. Others use Penn. counties
worked for their multlplier (max. of 67).

Penn. mobiles calculate total score
for each county then add county totals
for f inal score.

Frequencies: C.W.-SO kHz up from
bottom of each c.w. band. $.$.8.­
3980, 7280, 14280, 21380. 28580.

Awards: Certificates for section
winners and to the top 10 Penn. en­
tries (min. of 10 aSOs). Plaques to the
top Penn. and top out-of-state winners.
An engraved gavel donated by W1 PL
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
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s.a.s.e. for a copy 01 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. 13114
1300 to 0100 Sun.fMon. 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
aso and multiplier credit. Wash. sta­
tions may work other Wash. stations
for aso points.

Exchange: aso no., RS(T) and aTH.
County tor Wash. state, province or
country for others.

Scoring: Phone contacts are worth 2
points, c.w. 3 points. Wash. stations
multiply total aso points by number
of states, VE provinces and OX 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
1615,3925,7260, 14280,21380,28580.
Novice-3725, 7125, 21150, 28160.

Awards: Certificates to the top
scorers, both single and multl­
operator, in each state, VE province,
OX 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
96166.

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 tot­
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
mltted. 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 counti ng 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 wil l 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, Sex-
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ON LY TELREX GIVES YOU LL
T H ESE FEA TURES ••.
• Wind survh,.lls 100 mph•
... KWP power r~ t l n g ra in o r sh ine.
• Patented boxed coall:ial "Bal n",
• Heavy·duty steel gusset mou01t1ng

piate ~nd str~ps•
• Z" 0.0. r ein f orce d aluminum om•
• LArge di.ameter, reinforced, t per

swaged dural elements lor mll'l i m u m
weight an d ell:ceptlonal stren hi

• St~lnless steel erecmcer hard are.
• Phone and CWc.apabllity all mlS!

Communication Antennn Since 1921

If top 2 Meter perfor man ce is you require·
m en t . the 2 MVSS I" kit conslstln 01 Z N.
ph.sed 2 Meter " Balu n " led p re<:.slon tunea
8 element Arr~vs outperlorm e Quad
st~cked ~ntennlls o f other mak

MI VD/2 frequencies $75.95 Post Paid (U .S.l

Better tha n o ptimum full sized Di po le per­
l ormance In an anten na w hich can be set up
w i thin the h our, n eedlnq a m inima support
st r uctu re. (ell: ls t lnq tower, house nee ete.r
The "Inverted-V ee" prOd uces a l o w· angle
" Balanced" omn t-rnrecnoner patte ,which
Increases t he signal t o noise, and 19nal t o
In lerlerance rat io s. Com plete slm pll ' led
Inst r uct ions are prov ided.

N O T UN ERS N EEDEDl

elrex LABORATORIES

\

CIRCLE .1 ON READER SERVICE CARD

For techniCIII d.lt~ .nd pr,ces on ttie complete Te rell: tine, write
'or cat.log PL-I

P.O. 8011: a 19 • Asbury Park. N.J. 01112

Bv the only test th.t me.ans.nythlng •••
on the .air com parison ••• this .rr.y con­
tinues t o outperform.lI competition •••
• nd has f or three lIec.ades. Here 's why
••• Telrell: u ses • u n iq u e tr. p design
employing 2 0 H iQ 1500 V cer.mlc con­
densers per .ntenn~. Tel rell: U S8$ J opt.·
mum-spaced , optim um-tuned ref lect o rs
to p rov id e mall:imum '}oI.ln and t r ue FIB
Tri-Band perfor mance.

ATelrex " Balun" fed " Inverted·Vee" kit is the ideal hi'performance inexpensive nd
practical to install low-frequency mono or mu ltiple band, 52 ohm antenna system.

STEP UP TOTELREX
Professionally Engineered Antenna Systems

T
L
I

Special N-tvpe coall:l . l connectors.
solid r o d elements (driven thru
the boom ) , tin n ed con".,.e;tln, l ugs..
.nd sIS elec;tr ial h.ardw.re provi d e
you with p.uce 0' mind for m.ny

ye.;lrs! ""-""',",,"''''''''''''''''''''''''''''''''''''''''O!!i!!!!''''''''''!!'!:'~

"MONARCH" 10, 15, 20 Meter "Tri·Band"
Model TB5EM!4 KWP

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 aso points as well as
band mult ipliers.

Exchange: aso no., RS(T) and OTH.
County for MO/O.C. (BaltImore and
Wash. are independent cities) and

North American
Sprint Contest

0100 to 0500 GMT Sun., September 14

leyhearth, Kent, OAl 4lF, England.
They must be received not later than
November 3rd.

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 stati ons will be
workIng statlons on other continents
as well as other North Americans.
Single operator, c.w. only.

Exchange: Call, OSO no., name and
OTH. (State, province or country.)

Scorlng: Multiply total asos by sum
of states, VE provinces and N.
American countries worked. USA and
VE not countries, KH6 not a state.
There are a VE provinces, Maritime
plus VE2-VEa.

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 competiti on is limited to a
total of 10 members as a single uni t. A
club may enter more than one unit. To
qualify each member in the unit must
be registered with the contest coor­
dlnator, N6SF, at least 24 hours before
the contest.

Special aso Rule: Any station call­
ing ca or solici ting contacts is permit­
ted only one aso 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.
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For New Or Used Equipment

Write To: 307 McLeans;& Hopkinsville , KY 42240

Or Call: 800-626-9204
In KY:502 -886-4534

Cohoon Amaleur SupplV

ALLIANCE

4rVAEBU

Den/lOlL HooffRadio

g:»lilltl3J. D lIcOM]

118 1BenCHeR.lnc. : 1.FOi'TEC ~

~};LE~ IUKantronics II ROBOT II

CIRCLE 35 ON READER SERVICE CARD

ARRL sectlon or country for others.
Scoring: Two points for each a50.
MOID.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.s.b. 25 kHz in from low end of
each phone section on odd hours. Try
10 and 15 on the half hour.

Awarels: Certificates to the top
scorers in each ARAL section, Mary­
land county. independent ctttee and
each country, both on phone and c.w.
A minimum of 1000 points required for
MOJo.C., and 250 points for all others.

Plaques for top combined phonal
c.w. score In MDID.C., and outside the
MoIo .C. area, and to the top Mobi le
provid ing he has a mi nimum 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 b lock letters and a signed
declarat ion that all rules and regula­
tions have been observed.

Mailing deadline is October 15th
to: Maydale A.R.S., clo E. Andersen,

W3X E, 14601 Claude Lane, Silver
Spring, MD 20904.

Scandinavian Activity
Contest

CW.-Sept. 20-21 S.S.S.-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 aso and multi­
plier credit.

It is suggested that the following
sections of the bands be used. C.W.:
3505-3575, 7005-7040. ' 40' 0-' 4075,
2'0 '0-2 ' 125, 28010-28125. 5.5.8.:
3600-3650. 3700-3790, 7050-7100,
14150-1 4300, 21200-21350, 28400­
28700.

The prefixes used In Scandinavia
are: LAJLBlLGfU Norway, JW Sva l­
bard & Bear Is., JX Jan Mayen, OF/OGI
OH.OI Fin land, OH() Aatand Is., OJ()
Market Reef, OX Green land, OV Faroe
Is ., QZ Den mark, SJ/SK/SLIS M
Sweden, TF Iceland.

Classes: Single operator, and multi­
operator both single and muttt-trans-

mitter. Multi-transmitter stations must
use a separate series of serial num­
bers tor each band. Club stations are
considered as multi-operator.

Exchange: RS(T) plus a aso number
starting with 001.

Points: European asos count 1
point on any band. OX contacts are 1
point on 14, 21 and 28 MHz, 3 points if
on 7 or 3.5 MHz.

Multiplier: Each call area in the
above list of Scand inavian countries
worked on each band (LA1, LS1, LJ1
are in the same call area, as are SM3,
SK3, SL3). Portable stations In Den­
mark or Norway count as the 10th
area. OH0 is the 10th area for Finland,
OJO is also separate, and SJ9 Is the
9th area for Sweden.

Final Score:The sum of aso points
from all bands times the sum of the
mu ltiplier 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. ca ll area. Addit ional
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 alt rules and regula­
tions have been observed.

The usual disqualification criteria
will be observed and strictly enforced.

Mailing deadl ine for all entries is
October 15th. Th is year logs go to:
SSA Contest Manager, Peter Amlnge,
SMD3MZ, Granovagen 20, 7, S-151 64
Sodertalle, SWEDEN,

Delta QSO Party
Starts: 1800 GMT Sat. September 27
Ends: 2400 GMT Sun. September 28

This is the 11th annua l aso 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: aso no., RSm and aTH.
County and state for Delta stations,
ARRL section for all others.

Scoring : For Delta-Total number
of asos multipl ied by ARRL sections
worked (max. of 75).

Outside Delta-Total asos multi­
plied by the Delta counties worked
(max. of 316). OX stations may be
worked but for a so points only. They
have no multiplier value.

Frequencies: C.W. - 3550, 7050,

14050, 21050, 28050. S.S.B.-3990,
7290, 14290, 21390, 28590. Novice­
3725,7125,21125,28125.

Certificate Awards:
A. Ach ievement: 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.

o .Plaques: To the top scorers in
and outside the Delta divis ion. Top
portable and mobile Delta stations.
Highest scoring Delta Club stat ion.

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 rest ore, operate and en­
joy older equ ipment with llke-mlnded
hams.

A c lass ic radio is defined as any
gear built since 1945 but which is
at least 10 years old, an advantage

in the contest but not requ ired 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 cred it.

Exchange: Name, RSm, state, pro­
vince or OX country, and receiver and
transmitter type (i.e., home brew, 807
final, etc.j. Also any other interesting
informat ion.

Scoring: Mult iply total asos by
number of different receivers, trans­
mitters, states, provinces and OX
countries worked on each band. Multi­
ply that total by your Classic
multi plier - total years old of all re­
ceivers and transmitters used. (Three
asos min imum per unit.) If equipment
Is a t ransceiver, mult iply age by two.

Frequencies: C.W.-OO kHz from
low edge of each band. Phone-3910,
7280, 14280, 21380, 28580. Novicel
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 OX
and "unusual achievements."

Send logs with comments, pictures,
anecdotes, etc. to: Stu Stephens,
KBSJ, 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 T
Check-l\Ine your rig for maximum power use B & W
Dummyload-Wattmeter

Barker & Williamson, Inc.
10 Canal Street,

Bristol, Pa. 19007
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a monlhly 'eature by

BILL WELSH , W6DDB

" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Potpourri

O ne dictionary definition of pot­
pourri is "a misce llaneous
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 shou ld be of interest to you .

QSL Service
One of the most pleasurable things

related to amateur radio is the receipt
of aSL (confi rmation) cards f rom am­
ateur operators we have contacted on
the air. One of the worst parts of
amateur radio is addressing and mail­
ing aSL cards. As the January
through March 1979 Novice article on
aSL states, the re are aSL service
organizations that handle in coming
and/or outgoing domestic (U.S.A.)
and/or foreign (OX) aSL 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. aSL Service
(USaS) also handles cards being ex­
changed between Canadian and
American amateurs, as well as cards
being exchanged between Canadian
amateurs.

usas is run by Laryl Myers.
N78MY, 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 complete ly, 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
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Fourteen-year-old John De Ricco,
KA2EOO, of Moriches, Long Island,
New York, built his Heath HW-l01
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 oenae.
I 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 to 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. KH6.
WH6, etc .) and Alaskan (AL7, KL7,
WL7. etc.) cards plus Canadian (VE1
through VE0) ca rds. Address a
suitable enve lope to usas. P.O. Box
814. Mulino, Oregon 97042. When us­
ing usas for the first time, enclose
two or three legal size (4'1. " x 9'12W)
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 cojr­
tacted. who also use usas. When
you receive an SASE. send a replace­
ment SASE to u s a s . Print your call ­
sign clearly in the upper left corner on
the fr ont (address) side of the SASE.
above the usas return address.
Also, print your canstqn on the rear
flap of the SASE. As the SASE is ad ­
dressed to yourself. include your
name (first and last) and complete
mailing add ress, including the postal

zip number. Since aSL 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 usas 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
orde r. An amateur can send ca rds to
usas 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 lime. we pay 15 cents fa the first
ounce and 13 cents for each addltlon­
al ounce of first-c lass mail . usas
(like most other businesses) wi ll not
accept postage-due mail. .

Sending a card to each station con­
tacted for the first time is the final
cou rtesy extended to other amateurs
we work on the air. The use of aSL
services eliminates the need to pur­
chase caubooks and to look up the
name and address of each amateur
when addressing cards. It is faster.
easier, and less expensive to send
ca rds via a aSL service than to send
them direc tly.

usas was registe red 12 February
1980 as a subsidiary of Pat's com­
pany. 82 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. usas was established to re­
duce the work and expense asso­
ciated with exchangi ng cards be ­
tween American and Canadian arna-
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$4.50
1.!l0

$6.00T."

Here 's an offer you can 't refuse! You
receive three, information-packed , Ama­
teur Callbook maps, folded , plus the
World Alias for only $4.50 plus $1.50
shipping and handling . If purchased
separately, totat value of map/alias offer
would be $7.50 plus shipping. You save
$3.00 and gel these invaluable radio
amateur aids!
1. Prefix :Aap 01 theWond , lolded .

World -wide pref ixes. Shows 40·zone
map on one side , 90-zone map onthe
other. Size40 " x 28 "

2. Map 01 North America, fo lded .
Includes Centrat America and Carib­
bean 10 the Equator. Shows call
areas, zone boundaries.pref ixes. etc .
SizeJO"x25 "

3. Great Circle Chart of World , lolded
Centered on 40 "N. 100" W. Shows
cities , latitu de , longilude, great circle
bearings and more! Size 30· x25·

Plus special FREE bonus!
The Call book 's own Radio Amateur t
World At~s , FREE with the purchase of
the J maps. Contains eleven lull color
maps of the world , looking at Ihingsfrom
the radio amateurs point of view.

CaltlcK* Llap library
Shipping

Special Offer!
Amateur Radio
Emblem Patch

onlv $2.50 prepaid
Peqasus on t nue field . red lettering , 3' wide x
3 ' high. Great on jackets and caps. Sa«y. no call
letters. ORDER TODAYI

FREE!
RADIO AMATEURS

WORLD ATLAS
with purchase of famous

CALLBOOK
MAP LIBRARY!

RAIllO A.Am, IIb kca DD "C.

:t Dopl. Q N
925 Sl1IIf wood DmoI
....k. Bluff, III 10044

estlc mail manual covers the han­
dling of prepayment and postage-due
mall in sect ion 146. Item 146.121
states that matter without any pos­
tage attached is returned to the
sender or disposed of i f no return ad­
dress ex ists or if the return address is
the same as the delivery address.
This means that the Post Office will
not deliver mall 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 mall. This lat­
ter rule is of particular importance to
amateurs, since we receive most of
the DX QSL cards via the ARRL In­
coming OX aSL Bureau. This means
that envelopes may be mailed to us
even though insufticent postage Is at­
tached, with the postage rate Increas­
ed again. Despite th is, it is advisable
for every amateur to submit at least
one self-addressed envelope with
fi rs t-class postage attached. While
you are at it, forward supplementary
stamps to be attached to any envel­
opes you already have on fUe at your
bureau. The addresses of ARAL In­
coming OX aSL Bureau groups are
frequently printed in QST. If you want
a copy of this information, simply re­
quest it from myself (or AAAL, 225
Main Street, Newington, Connecticut
06111) and enclose the usual sen­
add ressed and stam ped envelope.

Reducing Electricity Bills
lf you want to reduce elect ric

power bills where you li ve andlor
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 Aeronaut ics
and Space Administration (NASA).
Electrical power consumption is
redu ced as much as almost 40 per­
cent in these motors, wh ich reduces
the electricity bil l. In-...additlon to
reducing electric power consump­
tion, these power factor controllers
caus e a.c . induction motors to
operate cooler and quieter. Variable
speed devices, such as mixers, nor­
mally use c.c. motors. Most other
motor-driven units use a.c. induction
motors that can be made to operate
more effi c iently by installing power
factor contro l devices. Typi cal units
that normally include a.c. induction
motors are can openers, clothes
washers, dish washers, duplicators,
fans, garbage d isposals, penc il
sharpeners , power tools, pumps,
refrigerators, sewing machines, trash
compactors, and typewriters. lf you
are interested in these devices, you
should contact one or more of the

Jim McCormack, KA41AY, ot North
Miami, Florida, obtained the Novice
license in April 1979 and immediately
started operating. By July, I 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 p lane tor 10
meters , a drooping dipole, and a trl­
band Hy-Gain TH6DXX beam for 10,
15, and 20 meters. Jim upgraded to
General in December 1979 and is stu­
dying to obtain an Advanced license.
He lives in a very small apartment and
is p leased that his operating ec­
tivities ca use no in terference to his
fine neighbors. The station tns tstts ­
tion tips covered in a previous series
of Novice artic les provide the tntot­
mation needed to put a good initial

station on the air.

leurs. This service should improve the
QSL exchange ratio and increase
operating time. I am giving it a try and
I hope you will do the same.

II you want more information about
USQS, you can request it from USQS,
P.O. Box 814, MuUno, Oregon 97042.
As always, enclose the usua l SASE
when requesting anything.

If you decide to participate in the
uses system, you should advise your
on-the-air contacts that they can QSL
you via uses and you can refer them
to th is article for an explanation.

You are advi sed to read the CSL ar­
tic les (January through March 1979
CO) previousl y pr inted in these
Novice columns. There is a lot more
to good ost, practices than is im­
mediate ly apparent to a beginner. Ex­
changing QSL cards is important to
most amateurs and it is worth some
time and effort to learn about a SL
cards and their proper usage.

Postage-Due Mall
The aSL ca rds 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,
W61TH, informed me that this is Inccr­
rect and posta l regu lat ions support
his statement. The 30 July 1979 dom-
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Beginning Operating
Certificates

As you may know, this magazine
feat ures 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.
EI Gulfo de Mexico. Work amateurs in

group located Northwest of ccnttnen­
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 Ba il iw ick of Gue rnsey and
Dependenc ies, Bailiw ick of Jersey,
England , Isle of Man, Nort hern
Ireland, Scotland, and Wales.

The associated amateur radio
callsign prefixes are:

G England
GA-GZ United Kingdom
GB United Kingdom (Special)
GO Isle of Man
GI Nor thern Ireland
GJ Bail iwick of Jersey
GM Scotland
GU Bailiwick of Guernsey

and Dependencies
GW Wales
G5/G05 United Kingdom

Reciprocal Licensees
G8/GDB United Kingdom VHF

on ly
The January 1980 Novice column

contains a useful l ist of radio cal lsign
prefixes used by amateurs all over
the world.

Stu Heering, WB5ULD, issues the
Mississippi, Old Man River, The Old
South, and other operating awards.

Geography
Brian A. Jones, G8ASO, sends the

following Information to provide a
better understanding of the indicated
terms:

British Isles. Thi s is an is land

Huntington Beach, California 92647
71 4-642·2925
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. Nevil le
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 aSL cards to enhance the
value of these ca rds to those who
receive them. When you are having
cards printed, I advise you to go one
step fu rt her and have the country
(U.S.A.) pri nted on your cards. The
January through March 1979 issues
of CQ include an excellent article on
aSL cards. If you are a relatively new
amateur, I strongly advise you to read
that artic le. It takes time, money, and
effort to send a SL ca rds; one may as
well send cards that are correct and
complete. It has been my exper ience
that about five percent of the cards I
receive have one or more of the
following items missing: (1) date
and/or time of contact, (2) f requency/·
band, (3) modelemission, (4) report, or
(5) station worked. Many amateurs
make their cards out to themselves,
instead of to the stations worked.

... at last . . .
your shack organized!

A beautiful piece of furniture - your XYl williove ltl

$16450 S-F RADIO DESK
Deluxe· Ready 10 Assemble
Designed with angled rear shell lor your
viewing comfort and ease 01 operauen,

FINISHES; Walnut or Teak Stain. sq
~ Space: 39" Wide by 30'" o..p

Add ,liQNll l" to<me\,on on Rtq...t .

Cl\el:l<$.~ Otdefa. BankAmlr>eard
and .....t• • CNlrge A.ccept.cl

AIIO Ayail.Dle . . . . F,Q,B. Culv9. City . (III Calif. "oj(! S'llo sa. Tn.)
Floor SPKe: 5 ' " Wille Dy30" Deep __ DEALER INOUIRIES INVITED_ .

'192.50 S-r IJlmate-u' R6Chohmce-1
4384 KEYSTONE AVENUE. CULVER CITY, CALIF . 90230 - PHONE 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, illinois 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.
Iweco
Edward Yrissari
17402 Coronado Lane

-
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Writ. or phon. for
specs IOd pr i<:e..
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SKYTK
Box 535
Talmltft. CA 9548 1
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Wisconsin Richard Kulaga­
KA9EDX
295 14th Street
Fond du Lac,
Wisconsin 54935
41 4-923-2067

Novices are urged to submit good
btack-and-whlte pictures of them­
selves at their operating positions. If
your photograph is printed in a future
Novice column, you wil l rece ive a one
year subscription (or renewal) to CO,
A bri ef description of operating ac­
t ivities and some persona l back round
information are needed with you r plc­
ture.

TUBESTERS '"

S-L1NE OWNERS
ENHANCE YOU R IN VE STMEN T

73, Bill , W6DDB

Virginia Margaret Will iams­
KI4W
965 Redwood Circ le
Virg in ia Beach,
Va. 23464
804-420-6207

Adena, Ohio 43901
614-546-3930

Rick Todd - KA8AKL
14470 Basslake Road
Newberry, Ohio 44005
2 '6-564-7767

1'1"11'-"" l oh d I..bI .iP_ "
• S~ine pertor nc:e-4Olid 11Itel

• H••t diuipol t ion reduced 60%
• Goodbye h.rd-to--find tubes

• Unlimi f..:l "'Iuipment lif.

TU8ESTERS cost In:s t han two t ubes.
. nd •• gu¥.nteed fur SO long as you own
your S·hne.

ENTRAL NEW YORK'S FASTEST GRO WING HAM DEALER

, OJ- - -- - -=-> - '
0; 1 " - • •• - .- --. --­. . ".-

-....
•

Illinois Larry Cotariu -KA6GVI
8041 N. Haml in Avenue
Skokie, Illinois 60076

Paula Franke-WB9TBU
Box 51 ·A, A.A. 2
Beecher, illinois 60401
312-946-2198

Feat uring veeeu teem Drake, reo-tee. Swan, nen'rron, Kenwood, KOK, MFJ. Microwaye
Module. Tempo, Astron. KlM. Hy-Gain, Mosley, Larsen. Cusoc ralt. Hustler, Mini Products.
Bird, OSI. Mirage, Vibfoplex. Bencher. Info-Tech. Uniyersal Towers. Callbook, ARRL., Astatic,
Shure. We service everything we sell! Write 01' call 101' quote. You Won' t be Diuppolnted.

We are just a lew mi nutes oil the NYS Thf\lway (1·90) Exit 32

Indiana Rick Dittmer- WD9lRI
1635 Norton Avenue
Grissom AFB,
Indiana 46971
317-689-8457

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 hel p,
please send a note to W6DDB stating
your name, calfelqn, mailing address,
and telephone number. Here is the
first group of people who have ot­
fered to help people in their areas:

California Bob Cralg-K6XZ
4950 Sunshine Avenue
Santa Rosa.
Ca lif. 95405
707-539-'007

Bill Welsh-W6DDB
281 4 Empire Avenue
Burbank. Calif. 91504
2'3-842-'863

Missouri Stephen Smay-KAOC>IL
1917 S. Westwood
Springfield,
Missouri 65807

New York Bud Gagnon-WA2REM
77 Dean Drive
N. Tonawanda,
N.Y. 14120
692-7978

Ohio Ralph McDonough ­
K8AN
Box 240, A.D. 2

W
ONEIDA COUNTY AI.. PO..T TE....INAL BUILDING •

• rren OFlISKANY NEW YOFIK 1)424 ee
K2IXN • WA2"SH

till Toil Frn: 1·sa(J.«8-7914 New YDrkstete Residents Call: 315·3J7·2fi22 Dr 315-337-0203

all 5 American states bordering on
the Gulf of Mexico (Golfo Mexicano),
plus one amateur in Mexico. These
American states are Alabama, Flor­
ida, Lou isiana, Miss issi ppi , and
Texas. I have seldom heard a Mexican
amateur operating code in the Novice
bands but I have worked a few of our
friends from south of the border.
Mississippi. Work ten contacts wi th
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 Mtsslsslp­
pi River. These states are Arkansas,
Ill inois, Iowa, Kentucky, Louisiana,
Minnesota, Mississippi, Missouri ,
Tennessee, and wlsconstn, The award
shows these states and describes the
river.
The Old South. Work amateurs in all
eleven of the old Southern sta tes.
These states are Alabama, Arkansas,
Florida, Georg ia, Louisiana, Mis­
si ssippi , North Carolina, South
Carolina, Tennessee , Texas, and
Virgi nia. The award shows a scro ll
l isting these states.

All five of the preceding awards are
availab le from Stu Heering, WB5ULD,
Route 2, Box 72, Fulton, Mississippi
38843. Except for repeater use, there
are no operating restrict ions related
to these awards. One can use any
mode and all bands. Awards are cue­
tom printed and suitable for framing.
00 not send aSL 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 TAO
award is available to amateurs who
provide proof of two-way contacts
with other amateurs in each of the ten
American catlslq n areas. A data
sheet is available to anyone re­
questing it from the Lockheed Am­
ateur Rad io Club (W6LS), 2814 Ern­
pire, Burbank, California, 91504. The
usual SASE is appreciated.

Anyone wi th similar easi ly earned
awards is urged to send complete
details to W6DDB for possible inclu­
sion in a future Novice column.

One of the toughest awards I ever
worked for is Stu Heer lng's Capi tols
of the United Sta tes 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 capi tol of the United States
(Washington, D.C.). You will be dis­
mayed at some of the se ldom-hea rd
small cities that are the capitols of
some states. This award is a real
challenge!
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a monrhly feature by

IRWIN MATH, WA2NDM

i=======lWG)'JlJu~0 1]J~'J@~==:
A LOOK ATTHE TECHN ICAL SIDE OF THINGS

Fig. 1- Functional schematic of the ICM7216126 counter.

,
,

•

,

Exl ....nal oscillator input

Measuremeot in progr_

Buffered oscillator output

I---~ External range input

arouse your interest I would suggest
that you write to Jntersil Analog Prod­
ucts, 10710 North Tantan Avenue,
Cupertino, Ca . 95014 and ask for data
sheets and application notes for the
ICM7216/26 family of a 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
foll ow up such interest with descr ip­
tions of actual applications.

See you next month.
73, Irwin, WA2NDM

--
!-_-<~t Exlernal ran9ll enabled

!---<~t External C.P enable

eM 7216/26

Univer$ill counter

BCD OUlput l---~--l R~'

Input B~--1l,;-T"""T"""r----r---,I---T-:;=]
R....ge _ ilch " "

Input A~--1

• Functions
1. Frequency
2. Period
3. Frequency rano
4. Time inlerval
5.Un;15

"" Ranges
1..01 sec.! l cycle
2..1 secl10cycles
3. 1 secl100 cycles
4 . 10 secl100Qcycles
5. External range enabled

~-,..."" 8 D IGIT LED DISPLAY ~_ _

the readouts, current drain is very
small and battery operation is cer­
tainly feasible.

Cost for the ch ips alone range from
$20 or so for the frequency counter
vers ions 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
clud ing readout, PIC board, switches,
etc., that will allow you to build the
whole unit. Cost is $74.95 and the kit
should be ideal as the basi s for a
" digita l dial" or a complete freq uency
counter.

If th is type of product seems to

-'-''-'.

From nme-to-ttme in this column, we
describe new semiconductors and in­
tegrated circui t ing 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 it s possibilities.

Intersil Corporation has announced
the availability of a new line of fre­
quency counters-on-a-onto 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 ICM7216126 C & D
which are frequency counters alone.
Both are intended to drive a dig it
readouts and offer resoluti ons 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 prescater 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
ICM7216126 is also a CMOS device
utiliz ing multiplexed drive signals for

5 Mell/ille Lane, Great Neck, N. Y.
11023

84 • CO • September, 1980 Say You Saw II In CO



NEWI

'
r.:I~r TEN-TEe.e. DELTA and OMNI-C

MEMORY KEYER
BREAKTHROUGHI

Provisions for our new bands
and many other features.

Call Toll Free:
800-638-4486

MM
NTER

Laurel Plaza-Ru 198
,~ Laurel, MD 20810

In MD. Call'792'0600

The remarkable AEA Morsematic memory keyer
has 33 fantastic features including two AEA de­
signed microcomputers. up to 2.0Cl0 character
memory, automatic serial number and four dif­
ferent modes.

Get the Facts.
Learn the other 30 features simply by contacting
Advanced Electronic Appl ications, Inc., P.O. Box
2160, Lynnwood, WA98036. GaIl200/77fr7373.

Brings you the
Breakthrough!

CIRCLE 79 ON READER SERVICE CARD
CIRCLE 7$ ON REAOER SER'IICt:: CAHU
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VIBROPLEX

P.O. Box 7130• .f76 FOlT Street, Ponland , Maine 04 111
CIRCLE 7. ON READEA SERVICE CARD

The Iambic
Keyer Paddle.

Features include: adjustable jeweled bearings (" Deluxe" o nly) • tension
and contact spacing fully adjustable • large, solid, coin silver contact
points . 2 '1l lb. chrome: plated steel base rests o n non-skid (ttl • lifetime
guarantee again st manufacturing defect s. " Standard" model with lex­
lured gray base: S49.50: "Deluxe" model with chrome plat ed base:
S6S.00. Available at dealers or through (he factory. Send check, money
o rder or use Masin- C ha rSe or VISA. Vibroplex pays all shipping charges
within the continental U.S.
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Th.t', . 11 it tak,s to get
• copy of the USA·CA
Reco rd Book delivered
to your door. Ord,r
one or two tod.y .nd
nert eoll.cting eeue ­
ti.1 for one of em.leur
rad io" most prized '
_.rds, USA-CA.
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GEORG E JACOBS, W3AsK
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THE SCIENCE OF PREDICTING RAD IO CONDITIONS

T he 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 month ly mean
sunspot number of 179.7 for May
1980. Thi s results in a 12-month run­
ning smoothed sunspot number of
163.1 centered on November 1979.
The progress of a solar cyc le 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 da ily values of solar
activity were observed during this
month, with a peak sunspot level of
302 recorded on November 10th. The
10.7 em 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
14O's is forecast for September 1980.

September Conditions
September and early October

represents a time of transtttcn for h.1.
propagat ion 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 wintert ime conditions should
be noticeable. For th is reason, this
month's column contains both Short­
Skip and OX Propagation Charts. The
Short-Sk ip Charts are valid for the en­
tire months of September and Oc­
tober, while the OX Charts are val id
from mid-September through mid­
October.

11307 Clara St., Sliver Spring, 1.40
20902
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LAST MINUTE FORECAST
o..v·,...o..y COnd/r;on$ E~PK~ /(It" Sepremb« 1Sl8ll

E~PKIe(/ Signal Ql,;allry
Prop&Qlltioll Index •....•.. (.) (3) (2) (11

AboYe Normal: T, 12 A A BC

High Normal: 6, 8-11,
13-15, 20 A B C CO

Low Norma l: .~ 16.
18-19. 21·22.2• . 30 A-B ec CD D-E

Below Normal; 1-3. 11.
23. 2S-26. 28-2Il ec CO D-E E

Oistu<tJe<t 'ZT CE D-E E E

W""'a~PKr«l~I~lity ;s: A-Excellenl opeo lll'IJ.
~Iy Itrong. s'-dy IIgn* ll'N-t... tIWl
S9+ 30 ee.

B-Good «*ling. oTII.X.kIr<Itely strong~ ¥vying I»
tween 59 and 59+ 30 dB. wilh linle lading or noile.

C-Fair opening. aignals betw-. moderately Slrong and
weak. varying between 53 and 59. wilh llOm8 lading and
""'se,

D-Poor Ql)ening, wllh weak slgnalt . arying belween $1
and S3, and wilh considerable lading a nd "",se,

E-No Ql)ening expected.

HOW TO USE ll11S FORECAST
1. Find propegattOft~x .""Clal., with parlicu* '*'d

ope io 'llll'om~tiOn 0Wtt~ogon !lie "*­
"' .....

2. Wfth !lie~ftOtlinde~. ..... "'" _ table 10 lind
!lie expecteCl aigInal quality • xla,ed WIth thll t.ncl
opening 10' ~ day 01 me month. Fa ex~. an
opening Ihown In the chluls with apropagarion /tWx 01
3 will be fal'"POOI (CO) on 5eptamtlef 1-3; good-lair (B.q
on the . , h and ~th; ;ooCl (8) on lhe 61h; '.ir-poor (CO)
ag.in on the 7th, ate.

For updaled intormalion.....bec'ibe 10 bl-wNkIy
MAIL·A·PROP, P,O, Box 171• • Si'- SprIng. MD 2OlIll2.

By mid-September, days should be
getting not iceably shorter and nights
longer in the northern hemisphere.
Static levels should be considerably
lower and daytime absorption reduc­
ed from summer levels. This should
resu lt in a greater number of OX open­
ings on 10, 15 and 20 meters during
the hours of daylight , wi th somewhat
stronger signals. Improved nighttime
OX propagation conditions are also
expected for the 40, 80 and 160 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
OX 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 wil l occur o n

September 22nd as the sun crosses
the plane of the equator on its ap­
parent travel from northern to sou­
thern skies. On th is 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.t. 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
OX 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 21 st.
Equ inoctial propagation cond itions
should produce a cons iderable im­
provement in inter-hemispheric OX
openings. for example, from the USA
to South America, to the South
Pacific area and Austra lasia, to
southern Asia, and to southern Africa
and Antarctica. Th is improvement
should be noticeable on all bands 10
through 160 meters. The best times
for equinoctial-type OX openings
should be the twil ight per iods 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 circ le path, or both, so be sure
to check both directions.

v.n.t. Ionospheric Openings
The combinat ion of cont inuing

high solar activity and seasonally
higher daytime useable frequencies
should result in a considerable
number of OX openings on 6 meters.
Openings in the quadrant between
northeast and south are mos t 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, Oen­
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 leve ls may be
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relatively strong at times. Inter­
hemispheric openings are also likely
to occur on 6 meters as a result of the
equinoctial propagation conditions.

Later In the evening check the 6
meter band for an expected improve­
ment In t rans-equatorial (TE) type
ccentncs. These are openings that
cross the geomagnetic equator at an
approximate right angle, and they
usually peak during late September
and early October. The best time for
TE openings is between 8 and 11 p.m.,
local day light time, but signals are
usually weak and are often accom­
panted by f lutter fad ing. TE openings
towards South America from the USA
favor locat ions in the southern tier
states, although openings further
north can also occur.

Although the seasonal peak for 6
meter sporadlc-E openings has al­
ready passed, an occasional 6 meter
short-skip open ing may sti ll be pos­
sible over distances ranging between
1000 and 1300 miles. The best time to
check for sporadlc-E openings Is
before noon and again during the ear­
ly evening.

Auroral activi ty usu ally increases
sharply du ring equinoctial periods.
This should result in increased
aurora l-type short sk ip openings of
both 6 and 2 meters during Sep­
tember and early October. The best

possibilities for such openings
should co incide with periods of ex­
pected radio storminess. Check the
" Last Minute Forecast" at the begin­
ning of this column for those days
during September that are expected
to be BELOW NORMAL or DIS­
TURBED.

No major meteor showers are ex­
pected during September, but a minor
one may permit meteor-scatter type
openings on the v.h.f. bands between
September 19t h and 21st.

CQ DX Contest
Special-1980

This year's CO World Wide OX Con­
test will be held on the following
dates:

October 25·26 Phone Section
November 29-30 C.W. Section

As during the past 29 years, next
month's " Propagation" column will
be devoted to a special , comprehen­
sive forecast which will focus on both
sections of the Contest.

Place you r subscription for MAIL-A­
PROP before October 1st to assure
delivery of the special MAIL-A-PROP
Contest Issues containing the latest
updated propagation informat ion.

73, George, W3ASK

September 15 - October 15, 1980
Time Zone: EDT (24-Hour Time)

EASTERN USA TO:

" " " .-
Mer.,.. Metel s Meters "".1.,..

We Sl9fn & 06-10 (I) 08-09 (1} 02 <04 11) 16-111 (1)
Gentr. 1 1(1.11 (2) 09-11 (2) 04.Q6 (2) 111-21 (2)
EUfope & 11.13 13) 11·1. {.I 06-10 (3) 21·23 131
North Alflca 13-15 (2) 1"'15 (3j 1(1.12 (2) ~I·)

15-16 (1) 15-17 (2) 12-15 131 ''''''3)09-11 (1)" 17-19 (1) 15-17 (.) """ '"H-21131 04-0!5 l11
ztca '" 2O-Z2 11"

22.01 (2)-
OH M (t)"

N~,,"", 09-10~ 03-06 (1) 111-20 (1)
EUfope & 1(1.13

ceoe '" """ '"EUf~.n 13-1·11) 08-11 (31 00l.Q6 (1)
' SS 11-13§1 21~ (1)'

I3-H 31
H ·19 (2)
111-21 (1)...,- 09-10 (11 ''I 07 <19 (2) 111-21 ( I)

Mell' l« · 1(1.12 (2) " '" 09-1511 ) 21.(10 (2)
f....n & 12-1. (11 12-1.(31 15-11(2) 00-01 III
Midd le 1... 16 (2) 17·21 (31 2200 (W
E~' 16-16(1) 21-23 (2)

"'" '"01-03 (2)
03-07 (1}

Western '''2 U1 OH 19 (II oece ra 20-23 (1)
Alfiea 12·1. 09-13 (2) 08-15(1) 23-02 (2)

" ·16 (.) 13-15 (31 15-H {2l oaoa ru
16-17 (3) 15-17 (.) 11·21 (.) 00003 (1)"
17·18 (2) 17·19 (3) 21.(10 P I
111-1 9 (11 111-20 (2) ...,'"09-12 1 - 21).22 (1) 03-05 (11

Eastllfll & 1(1.12 ~ 10 (11 12·1.ll } 2O.();2 111
ceo".1 12·1. 1(1.1 3 (2) 1"'11(2) 00-01 or
Africa 1"'16(3) 13-1. (3} 17·22 (3)

l&-17l21 1... 16 1.) '"'' '"17·16 (I) 16-16P) 02-03 (I)
09-11 (1 )" 16-19 (2)

111-20 (1)
Southern 09-11 (1) 06-11 (1) oeoe . , 11-22 (1)
Alrica 11·12 (2) 11-12 (2) 06-15(1) 2"'" '"12·13 (3) 12·13 (3) 15-16 (2) 00a2(1}

13-1. (2) 13-15 (.} 16-19 (3} 2341 (1)"
" ·15 (1) 15-16(3l ieee '"lG-12 (1)" 16-17 (2) ...,'"17·16(1 ) """ '"0«l6ll)

95

MFJ ENTERPRISES, INC.
BOX -41-4, . SSlSgopf STATE, MS 31712

IIIFJ.'32 ORP HF SENS()R. 1.8 to 30 MHz. 2
aoo 20 warts lull scale forward and refleCted
power. 500 MW $WR sensitivity. Accu., ± 7.5%.

IIIFJ..33 tI-lWJI YHF SBIS01. Same as MFJ.
83t bul 20012000 W fwd. 201200 W ref.

Alllm. ublnel. 50-239. 2·112)( 2·518)( 2·114 in.
Order from MFJ trill try h. If not delighted,

return wilhin 30 days for refund (less shipping).
On. yur IIncondltlonll glllrantH.
Order yours lDdIy. c.lI III hi 100.647·1100.

Charve VISA, Me. Or mail check. money order.
Add 1-4.00 each lor $hippi ani! handling. ~~

plug in one sensor at a time.
e-.I wItIl .. It''I . "

)WI' c"*. (see 5P8CS below).
Use remote or mount in cabinet.

lII.nltor lel'w1r4frrflKtH I ftf­
Ig. power, 2 ranges. SWR 1:1
to 6:1. 2% meter movement.

Hn rangt/moll• • reftKtldlfor-
• , N power swncres. SWR sensitivity control.

Uglrted meter (req. 12 V). Black. etched panel,
metal cabinet. 3·718 x 5·318)( " ·112 in.

PLUG·IN SENSORS: $29.95 ea.
Plug .p hi thrtt In IIIFJ.'25, one in MFJ·820.
MFJ..30 HF SENSOR. 1.8 to 30 MHz. 20012000

watts, lorward, 201200 wafts reflected, lull scale.
5 watt $WR sensitivity. Accuracy, ± 50

/ • •

MFJ·131 VHF SENSOR. 50 to 175 MH2. 20
and 200 wafts lull scale lorward and reflected
power. 5 waft SWR sensitivity. Accu.• ± 7.5%.

T1111 NEW MFJ..25 Dellll' P'WIf kntry is
""Js e~1usive MUlti-sensor SWRIPeak Wat1meter.

WIta fI'II IInIt J. U II ...iIlltll' SWR. peak.
average power lor HF. VHF, or ORP rigs.

Slc:rwt II ph,,-In IInlOrI. Plug in up 10 3 sen­
sors 01 your choice (HF, VHF, or QRP, see below).
Connect and operate up to 3 rigs simultan80usly.
Front panel switch selec ts rig to monilOf.

e.m.1 wltll 1M senlot " rDllr chole• . Use
senses remote or mount in cabinet.

Il.ad lel'wIN 1M I. n.cl" JIIWIf on separate
meters. 2 ranges. 2% meter movements.

Il.ad SWR from 1:1 II 1:1. Has SWR sensi­
tivity control. lighted meters. battery Check.

BlICk, .tch.lI fronl p.n.I, rugged metal cabi­
net. 6·314 )( 5·318 x 5-314 in. 9V battery or
110 VAG with optional AG adapter, $7.95.

IIIfH20 f'OWER SEmy, $69.15. Same as
MFJ·825 but less puk function. ony one meter.

NEW MFJ Multi-sensor SWRJPeak Wattmeters
MFJ-825 lets you monitor SWR, Peak/Average power, for HF, VHF,
QRP rigs. Plug in up to 3 sensors of your choice. Connect and operate
up to 3 rigs simultaneously. Switch selects rig to monitor.

Multi-Sensor SWRIPe.k W.ttmet.r
mon/for. HI', VHF, QRP rlg.o
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.... -

Cenl'al & 09-11 (II '" 07.(16 (II 05-07 (I) ""ru. 08-09 P: ~7 (1 )
1(). 16(1) 21-<10 (II

Sou lh Asla 19-22 (II ,,,,, 06-10 (2'1 20-23 (II HOW TO USE THE OX 8o!lyla. 09-13 l2'l 7.(16 \2) 16-17 12'1 00<>< ,,,
12-13 11) 1().12 (II

PROPAGATION CHARTS para~ug. 13-15 (3) 11 (3) 17-16 l3) OH 16 tu
22 (1 ) 17-19 11l Brow . ,ie. 15-11 l4) 11-15(2) 1&<10 (4l 01-05(11"

19-22 Q)
1_Use cr..., appI' opt'al" o)'OUt ' ........." n ... locallo" . Ara:li.... 17.16(3) 15-1613) COO3 '"22.()1 (1) . ...., 18-19l2) 16-19 (4) """"Soul_' lH4 (11 III 06.()7 (1) (l6.()8 (1) Tile Ent..... USA ChMI can De uHd in I"" 1, 2. J. 4. a 1$.20 (1) 19-21 PI

JJ6<J' '".... 16-21 (II "" 07.10(2) Il,P4. Il,G4 and KV4 ...., in Ille USA and adlac:...' eaII 1»-15 (11" 21·22 Q) 07·10Q)
1l-l3 (11 1().12 (I) ...., in Canada. ''''' Cenllal USA ChMI in I"" 5. tand 0 22-23 (1)
13-15l2l 15-16 (1) ....s ; 'Ile Welt.... USA CrMirI ill ''''' a and 7 ...... and """- 15-111(1) \1. 15(1) 16-1 7 l11 2J.()1 (1)
15-19(1) 20-21 (11 . '1" --..hal Ies . ac:curKy in I"" KHiand KL7 ..... . ""~. 15-11 \21 17·20 \21 01-05 \21
1$.21 Q) 2100 \21 2, The po-..s.clad ,...... ol OPeni ngs ... found urwloar Anl....cliea 17-21 (.Jj """ '" 05.()7 (1)

1-22 (1) lXI-02 (II
''''' "'IlfOP'lata matar band co'....... (10 Ihrouol!" III 21-22 l2l """" 0«l6 ru-

Far East 09-11 P) 1'1 0 7.(16 111 0MllS (II Mat..s ) 10< a par ticul.. OX .egion. as SI\OWI'I in Ille II"
22-23 111 0547 (1)

16-20 (11 "" 1J!l.10 (.Jj 16-111 (1 ) 07-09 ltl
11-1 3 (1 ) 1().12Q) 05-07 (1)" " a ncl COl....... oi l"" CfI.ar1 ' , 09-10(1)
16-11 (1 ) 12·14 P ) 3_Tile P'OIHIl" /OtO inda~ 's ' '''' "umber I"al a"",... • Incliea l.. besl lima lor elgh!)' melar openlngs_ Open.
16-20 l2l 16-20 (1) ,'I ( )a ller It.. ti.... ol . ac" ",adiClad OPen'ng . T... lnOeI Ings 011 160 Melet$ are a lso likely 10 eeeu r during

22 (II ,.,,,. ,,'\d,ca les I'" "umt>ar 01"'rl du.i..g I'" monlh Ot\ ",",eIl lhose I,mes ...I\erl 80 meter opening, are s how.. ...ilh a
2200 (11 th. gpanl ng I••, peelad 10 la1<l "lace a , .0110.... ' p"'pa g.all00 'ncle, 01(2'1, or h'fche ' ,ccoata (4) Openl"g ' hould occ u, On mora Illan 22 day,

.. Ind'ca le s beat limea 10 lislen or F·2 layer openings on
03.()4 (1 ) (3) Openinll . lIould eeew bet"'"n 14 and 22 daya 6 meters ,

""'" 09-14 (I I ~Pl 12-20 (I) 01'()211) (2) Opening . lIo uld occu' bel_en 7 and 13 daya Time Zone: PDTPacillc 14·15 (21 11(2) 20-22 (2) 02-03 l2) 1' ) Open' ng , ho uld OCCur On less Illan 7 day.'"- 15-16 (3) 11 '14 (II 2200(31 0J-{)6 (3) (24-Hour Time)
Zealancl 1&18 (41 14·17 (2) cooe (41 oeoe '"

Rele, 10 Ih. "Lasl M,nuta Forecaat" al tlla beoginn,ng o r
16-19 13) 17·18 (3) 02.()4 (31 08-09 III lhi, column 'or Iha ~clual tli'8& on ...h;cll ~n opening WESTERN USA TO:
19-20 (2) 16-20 (41 -" OJ-05I W "..I '" a apee,fl<: p"'IH'}aholl _.Xis Ilkaly 10 oec vr, and

" " '"
....,20-22 (11 21 (3) 06-10 (3) 05-07 (2)' Ille s;gn~l llu~my Ihal e..... ba ..pee lad

1&16(1)' 1,22 (2) 1().1 2 (2'1 07-08 or 4. T,,,," sIlo...n I.. Ille CfIarts "a In t.... 24-hour ..~ Mele.s ".~ Ale let$
00 11) s1stem. ...".,aOO 'I '"""""IIhl ; 12 1, noon; 01" I A.M.; 13 Wll$tarn & 09-12 (II 08-09 P) 0&-07 (1) 2l).21 (1)

A<nl,aI&aIa 1().12 (11 ~PI 07-09l2l (l;2-(W (11 IS I P.M _ ..ete "P\lfopt'~la IUr i ;gttt lome .. uMd. no, """"'" 09-10 \21 07·10ltl 21-23 ra
14-16 Q) .." 09-11 lJ1 """" GMT _T COt\~ 10 GMT."'" 10 Ille limn sno-.... in I.... Eu'""" & 1().12 PI 1().1 2 11) .noo (II
H-18 PI 1().12l31 11.13 \21

JJ6<J' '" _opr,at. chart 7 1'IOu'1 in POT Zona . 8 Ilou<I in MDT
t+orth A'riea 12·13Q) 12-14 l2l 21·23 (ll"

18--19 l2l 12-14 Q) 13-16P) or-08l2) 13-15(11 14-1713l
19-21 (II 14-1 7 11 ) 16-16\21 06-0ll PI Zone. 5f1OuorS '" COTZ-. atld 4 nourl ,'I EDTZ- FOt 2200 (1) H-l11l2l
11-19 (\I" H-18l2l 18-21 11) ()01.-05 I1)" a . ample. " Ilou<a ,n WasflifIQton. D.C. ,. 18 GIolIT,_ 1$.21 (1)

18-20 (41 ()01.-05 (1) JJ6<J6 " . II ' s 20 I'IOurs ,n Loa AnQe!n. II is OJ GM' . IIlC . 23-01 1')

"" ='" CJ6,(l7 or 5. Tile ch~I1 ' .,a tI.IMd "PO" ~ I,~nsm, tlad 110"''' 01 cent,al & 09-11 (1) 0lI-09 (1) 0&(17 (1) 20-21 (1)
21,23 (II '''I'" 250 ...~ua c ..... 0< 1 _.... p .a.p_on s ldebar>d. ,nlO a d'pole """..... 09-11 Q) OHllil (2) 21·2:2 (2)

()ol.()7 (1)
~nl...n~ ~ llu~",,·...aYflIer>g11l ~boWl g' ouncl Ot\ 160 and

Europe & 11-13 11 ) 09-1211) 22·23 (1)"
Caribbean, 08-09("11 ~! (II ecce " 1$.20 (II 80 met""s. and ~ h." ·...a.elenglll above g ,ound on 40 SSS'rn 12·11 (2) 21·22 or
Cenllal 09-10 (2) ,oe " """ '" 20-21 (2) 17·18 (II
AmMiea & 1().17 (4l 11 (4) 0 7·10(4) 21-(W (41 and 20 melers. and a ...aWlle ngtll ~bo.. g,ound on 1$ 21·23 (1)",,,..... 17'18 (31 11-13 (3) 1().14 (2) 04.(16 (31 and 10 met.ra , For aach 10 db ga,n abo•• It,.... Easlern 09-11(1) 0lI-09 (II 06-07 (I) 20-23 (1)
Countries 01 18-19 (2) 13-18 (4! 14-16(3) C&<I7 (2) re re'ence le .els. Iha P'O~Il. " on index ..,II Inc,aa. a by Madile ' · 09-10 (2) 07-(9 12)

""'" 19-20 !1) 18-20 (3 1&23 (4) ""1'1 c.... e l eve~ lo, each lOdB loIS. It ...ill 10....' br onl leYil , ranean & 1().11 13) 09·14 (1)
America 09-12 1)' 20-21 (2 23-03 (3) 21-23 1 ' 6 , Propagalion data conta ine d In lhe Clla , ls h.. bee.. Middle Eaal 11·12 (2) 14.1613)

21 .22(1) 23-04 (2)' p,epar"d fro m basic dala publiahad by Ih. In .t il"la 10' 12- 13 (1) 1&20 (1)
04-06 (1)'

Telecommunication Sci.",as o r Ihe U. S DeOI 01 Com· 20-22 (1 ) 20-23 (2)

""" . 0lI-09 (1) 07-Q6 (1) 11.16 (1 ) 2100 (1) meree, BoUlder . Colorado. 8OJ02 2J.()1 (1)
BOI", 09-12 (2) """" 16-17 l2) ooce ," Weslern & 09-11 (1) 06-10 (1 ) Ol.()7 (1) 2100 (1)
Pa,a~"8.; 12-1 4 P) 09-11 (3) 17·20 (3) 0547 (1) Cenl,a l 11-12l2) 1().13 (2) 07-09 (2)
Br&!, . Ie 14-1S 12) 11-1$ (2) 20-01 (4) 0 1·0IH1)" AIIi<:~ 12·1413) 13-15 (3) 1»-14 P)
Arp;:;tina / 5-1613) 15-18(3) 01-(W (3) 14. 15Q) 15-17(4) 14-15(2). _. 16-1614) 16-20 (4) """" "",..... 09-11 l'f~.Q9 (11 cece " 21)21 (II 15-11( 1) 11-18(3) 15-16131

18-19 0 """" ceoe '" AI,iea 11·12 \21 12l2l 06-14 (II 21·23 (2) 18-19 (2) 16-20141
19-20 (II 22·23 0 06-11\21 12·13 I3J 12-13 PI 14-16 0 2J.()1 (II 19-20 (1) 20-23 III
09-16 (I)' .noo (1) 13-14l2l 13-1$ (41 1&19 (3) 21·23 (I)" "'" "McMurdo 16-1 11 (11 12·1$(1) 1&-18 (1) 2J.()1 (1) 13-15 (II 15- 16 PI 19-22l2l ...,- " '13 11 ) 09-13(1) 01-oil (1) 20-23 (11

""~. 15-18 (2) 18-22 (2) 01-05 (2) 1(). 13(l)" 16-17l2l 22.() \ (3) ...... 13-1$Q) 13-14l2l 12,1$(1)
AtItarCtlCll 18-21 (.Jj 22.()1 lJI 05.()1( 11 17-18 (II 01-05 (I) 15-1611) 14-1 6 (3) 15-11l2l

21·22 0 01.()4(2) 05.()7 (ll"
1»-11 P) p'!"11 (11

- - 16-17l2l 17-19(3)Cent,al & 07.(16 (1) (l6.()8 (112:2-23 III 04<lll (1) Soulh Aala 19-21 (1) 18--19 (11 1J!l.10 (2) 1$.21 (II H -18 (1) 1$.21 Q)
06-10 ra 19-21 ta 1().12 (1) 21·23 (1)
1().11 (11 1-2:2 (II 17·111 (1) "",..... 09-10 (11 07.Q9I1l 01-<17 (1) 19-22 (1)

19-22 l2l A'fiea 1().12 (2) 09-11 Q) 01-09(2)
22.()1 (1 ) 12·14 (1) 11·14 (3/ 0g. ,0(11

Time Zones: COT & MOT . - 14.16(2) 12·16 (2)Soul he a st 1().12 m ~11 (I) 07.(16 (II 05-0II (II
(24-Hour Time) As ia 12-13 (2) 11.13(2) ceos ra 1&17 (1) 1&20 (3)

13·1$ (I) 13·15 (11 09-10 (31 ~1 (2)
CENTRAL USA TO: 17·18 (11 16-19 (1) rc-u (2) Cent 'al & 09-11 (II 06-1' III 02-<18 (2) 06-08 (1 )

....,-- 16- 19 (2J 19-20 (2) 11·13 (11 Soulh Aala 17·19 (1) 18-17 (11 08-10 (3) 19-21 11 )

10 1:5 "
19-20 (I) 20-22 (I) 16-20 ~) 17·1 8 (2) 1().12 (21

Me re.s Me'e's
2l).23 I 18-19 (31 12· \1 (I)Me ,ers Me,ers 23-02 (I) 19-20 (21 11-21 (2)

Western & 09-11 ( II- ~IO (II 06-07 (11 18--20 (II Far Eas l 15-17l1) 1().16 (1) 07.(16 (II 0J-05 (1) 20-<11 (1/ 21-D2(1)
Soulhern 11.13(2) 1(). 12 (2) 07· 10 (2)

"''' ra 17-19l2l 16-18 (2) 06-10 131 JJ6<J6 raEu''''''' & 13-14 (II 12-14 (31 1().13 (II 2J.()1 (3) 19-20 (1) 18--21 (3) 1().12 (2) 08-0ll tu Sout!le-as l 09-10(1) 07.10(1) esc,,, 01-03(1)
N~' 1().11 (ll" 14-16 (2) 13-14 (2) 01-02 (2)
Alra 16-11 (II 14-16 (41 (l;2-03 (II 21-22 ra 12.16 (1) (l6.()8 (1) Asia 1().11 Q) 1().13 (2) 07-09 (.Jj ecce "22-23 (II 16-lt\21 11-12(2) 13-16(1) 09-12l2l 06-<lIl (If1&16P1 21·23 (W 19-21 (1) 16-17 (1) 16-18Q) 12·13(1118-23 Q) 2J.()1 (2)'

21·23 12l 17·18 l2l 16-19 PI 21·22 (II2J.OJ 11) 01-<)2 m'
zaoc '" 18-- lgl11 19-20 \21 22-01 Q)"""..... . 09-13 (II '" 06-07 (II 20-23 (II """"" 1$.17lW 20-21 (1) 01-oJPIc.n....1 "" 07.10(2)

" '" ca 01-oJ (II Far Easl 15-18 (II ~H (11 ".,,, " 01-03 (1)E""""" & 11·12 (3) 1().12 (II 01-()2 (I I

""" "" "r~i" ceoe " ()l).Q1 (11 18-17(2) 101-15 (11 07-1014)
""" ra~'

12·13Q) 12·13 Q) 22-01 (I I Pacilic & 13-14(2) 15l2l 08--11 (31 01-(16 (3) 17·18 (.Jj 15-18 (2) 1().13 PI 07.Q6 (3/13-15 (11 13-17 (.Jj N_ 14-15(3) 15-11 (31 11·13 l2l (l6.()8 (41 16-19(2) 18-19 (31 13-1Sl2l 06-0ll (II11-19Q)
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$ 42.95
$ 52.95
$150.00

2·3-4
ElEMENTS
OR MORE

Standard
Chrome
Gold plated

.Telephone: 12031 5 26-6324

At seJecred dealers or add $2.00
handling , Quotation for overseas
postage on request.

I Fu ll range of adjustment in
tension and contact spacing.

• Sell-adjusting nyloo and steel
needle bearing s.

• Gold plated solid Silver contact
points,

• Pol ished lucite paddles.

• Precision-machined. Chrome
plated brass frames.

• Standard model has black.
te xnsed finish base; deluxe
model is chrome plated ,

• Heavy steer base; non-skid feel.

$213.90

SUPER QUAD
KITS

KIRK ELECTRONICS DIVISION
VIKING INSTRUMENTS, INC.

13 F.rry Rd .•Chaster.CT06412
•

Special Instruct ion Manual on

Kirk ' s " Soper Quad,·' $2 .75

333 W. l ake Street, Dept . A
Chicago. Ilhnois 60606 • (312) 263·1808

CIRCLE 64 ON READE R SERVICE CARD

WRITE FOR LITERATURE

BenCHeR,inc.

WRITE FOR FULL INFORMATION . PRICES 00 NOT INCLUDE POSTAGE.

PRICES ARE SUBJECT TO CHANGE .

AVAilABLE IN A COMPLETE

RANGE OF KITS

HIGH STRENGTH
FI BERG LASS

• 2 ELEMENT 40 METER AMATEU R NET $436.25

• UHF. EL EMENT 2 OR 6 METER
AMATEUR N ET FROM $60.45

• 2 3 4 ELEM ENT DUAL BAND
101 5 OR 1D 6 METER AMATEUR NET FROM $125.35

• 2 3 • EL EM ENT TRI BAND
10 15 2 0 MET ER AMATEUR N ET FROM

250-T50 750-1300 1300-2300
10-19 (0-1) (18-10 (11 0ll-09 (1-2)

10-12 (1·2) 09-10 (1-3)
lH.(l-3) 10-12 (2··W ·
, ....15\1--4) 12·1. <3--')··
15-17(1-3) 1....15 (.)
17-19 (1·2\ 15-17 13)
19-22 (0-11 17.19(21

19-20 \1-2)
20-22 (1)

1. In !he S/'IotI--$ltlp a..rt. \he pud.c-.l _ o/lIP'ni'9'
CIIn be Iol.nd ....- troe llIPll'opn.ltI ".rc. column of •
1*'1.......""'*blind (10 Ito'Ou9" 18D'~)" __in It.
..It lland ooIu..... 01 IlW Chatt. For It. AlaSka .nd H• • •
Charls tt. Ill_led , ...... of ope..... Iound"'- 1M
approprillie Met. blind ooIu..... (10I~ 110 Meterl) lor •
pi1~ gaognoplliC" ""lJIon 01 IMoont,........ USA 0-"
in "" left lland """ 0/ the Ct>artL HI • indic It. be.
ti.... 10 -.. for 80 ope".

2. Thepm.o-o.h illda. lalt. nu_ II'IaI.ppeara in ( J
.IIt< It. lime oI ..crt pradlclad opening On It. Shor1 ·Sl<ip
Chart. • her. I"'" "",,,,,,,.11 era tho_ ... thI" a tingl. sat 01
p...",nthellia, It. lira! appliailO It. ....or1ar di"'nc:. lor whiCh
the Ioree.st ia ....ade.•nd lhe HCOf'Id to the or...t.r dist.nc:• .
The Inclell l"cUcat"lt. nu_ 01 daytl during the month on
whicrt lhe opening II • • peeled to ...... place , at 1oI1ow1 '

(4) O\?anlng sl"o:luld occur on more lhan 22 d.Y'
(3) " .. .. between 1••n:! 22 d.ys
(2) " between 7 and 13 d.Y'
(I ) on .... Ihan 7 days

Ret.r 10 lhe ··Last MInute Forec.st·· . 1 lhe begiming oj thi.
cokl"'" !or Ihe ae-tual daM' on....-.crt.n opening ... Ih. tpacific
pmpag.bon 11Ida. I. l"'eIy 10 occur. • nd lhe lignal QUaJ~y that
can be • •peeled,

3). Ti..... thawn in lhe Chan. .. In the 2_-lIeur .'fIl.......
_ .OO ilmidnighl; 12 il noon; OI 1. 1 A.M. ; 13 It 1 P.M., . IC.

On lhe Shon·Skip ChaIt approp-lala ,randard lime I. UHd al
thefUlllmk1poitW, For "'arnpleon .drQjIbaI_ Mai......-.:l
Florida. lhe twna IhOwI'I WOUld be EST. on' drCUI baI_
N,Y, ' n:! T'.'L tha _ at lhe rnidpoI" would be CST. 1tC.
T....... Ihawn in lhe Hawaii Charl .. in MST. To oonvan. 10
-,-d_ Inott- USA_ zona.add 2 hOurI In !he PST
zona;. _ "inlhe MST zona ;31"o:lu" lnlt. CSTZ_. l ro:l 5
~i"tha EST zona k1d 10 "","1000n~_ HST 10
GMT. For ",ampe._I ,a 12 noon in HcnoluIu. ~ ill.or 2
P M. '''loa Angela.; 17 0r 5 P M. in W. sI'lo"ll'Cln. O.C.; and 22
GMT. r- __ in lhe ........ CI1art i.grvafl in GMT. To
_10"'__inOll'* . ... o/tha USAwb«&d I
houri in lhe PST zona; 7 hour1ln .'" MST zona:' ho\.Q inl..
CST zona and 5 _ in,,, EST Nne, For "'....... . 20
GUT I is 15or3 P M in NYC.

• . The Stoort--SkipChan is boa_upon ' .... ".Nd pooooe<
al 75_.c...or 300 wan. p ,l .p on _ ' . b.nd; ."'.........rod
HawaI Chart._be_ upon .... . ,.... po.- '" 250._
c.• . or 1 ... p.• .p . on......, . A dIpOIa ......... qual.·
",.. II, oglh_goOWIdl........-dlOf I llO and llO-'"
haII__ goOWId on " and 20 -.. and ......
1IIngtIT_goOWId on IS and 10 maM$. For NdT 10 dIl 9&in_ 11_. '. lao..... ..... the propegaton _ ....
_.by_~b'_I0d8~. • -- lly­..-

S. ~lian <SMa _onad .. I'" Chart. lias _"
P"&PII'ad trorn beaic putIkIl""" by 1M In"""'" lor T_
~ sc. 0/ Iha US. Dt9t- '" eorr..,....
Bouldar. COIIorIdo.lI0302.

HOW TO USE T~ SHORT·SIUP <>lAMS

"'''''10 Nil

caribbean, 00-09l1l or-ce l1 l ...."" 19-20 P I
Central 09-10 (2) 00-09 (3) OH l9 (. 1 20-21(2)
America & 10-12 (31 09-11 (.1 09-11 (31 21-22 \31
Northern 12·15 (.~ 11·1 3 (3~ 1 1 ·1.(2~ 22-Qot (.~

Countries 01 1!)-17 (3~ 13-17 (.~ " -16 (3~ 0<f.()5 (3)

""''' 17·18 (2) 17-1 9 (3) 1&'23 (.) osoe ta
America 1&-1 9 (1) 19-20 (2) 2J.<12 (3) 06-06 (1)

09-12 \l)" 20-21 (1) 02-06 (2) 20-23 (1)"
".. ca-
ceoe or

""" . OH18 (1) 09-15 (1) 2H3111
Bolivia. cece '"

1!)-17 (21
23«> '"

par~'U. 09-12\31 17·18 (31 0J.05 ru
Brali . lie. 12·18 (.~ 1&-23 (.1 ClJ.03 (11'
Aroentina & 1&.17 (3~

23«> "
"""~, 17·18 (2) osos ra

1&-19 P ) """"09-1.(l)" OH1911)

McMurdo 1.... , 6 P ) (18-10 (11 22-00 P )

""'~. 1&-18 (2) 1!)-1 7 (11
ecce '"Anllafctica 1&-10(1) 17.19(2} 0Ml6 \11

19-22 (3) 03.()5 (1).
22-00 (. 1

coca "cace ra

CO Short·Sklp Propagation Chart
September & October, 1980

Local Daylight Time At Path Mid·Point
(24·Hour Time System)
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-~'""";::======::::;::::::::::=====================-~,. -

AMCOM".1 01 804 1166
Sc.ilar 725 9677
Telecom Tr.ll5 Chile 2.>471
Muhi-Radio 773-1266
Radiac a-so]2-<40
Erikoismediat (90) 611258

the Old reliable
W2VS Traps

-Lo-Pass Filter 2000W
·Quad Parts
-Baluns I Traps
-Insulatc rs
·Wi re & Cab le
-Connecto rs

13057

LONDON:
VICTORIA:
CONCtPCION:
BUENOS AIRES:
COl ANAHUAC:
HE LSINKI:

5-Band
A ntenna
Kit

FULL POWER· QUALITY

HAM ANTENNA ACCESSORIES
at your dealer

. " ~ ", ,, _. .~ _.

the Big Signal
W2AU
Balun

For over 20 years, the choice
of Hams. Armed Forces and
Commercial Communications · wo rld-wide.

HAMS . call for our
free catalog PC-80

DEALERS · jo in over 400
dealers world-wide. Call

us today for no-risk deal.

HAMFEST MANAGERS •
UNADil LA cooperates!
Call us.

US · TOLL·FREE HlOO·448-1666
NYn-tawaii/Alaska/Canada •
COLLECT 1-315·437·3953
TWX·71G-S4HJ493

Ask for Hugh Cunnison, WA2Z0T,
o r Bonnie. o r Emi ly.

UNADil LA I REYCO Division Microwave Filter Co.. lnc., E. Syracuse. NY
CIRCLE 33 ON READER SERVICE CARD

" "" 1)3.10 1().1 ) 08-10(1·2) oeos ,. Gentral 0&06 (1) 05{l6 tn ()9.1. (1) 18-20(1.
10·1 .10-2) 1().1. (2-.) 0&-10(2-31 US, 1)3.11 (2) oeoe e ' •.16(21 """.1"- 15 10-3) 1 "-1 5 (~) IOo17(.) 11.U \.) IJll. l0 (1. 16-18(3l 22.01 (3)
15-17 10-2) 15-17 (2-.) 17·20 (3) '.·16 (21 1().1 2 (21 18-22 (.j 01.(13 (21
17-21 fOol) 17-20(1-31 20-22(2-31 16-17 (1) 12-1. (3j ".'li3l CG<Iot p)

20-22 (1-2) 22·23 (1·2) 12-1.(1)" ' 1"-'8t.) .,.. sa 21·22 (1)'
22<l8lO-1) 23-01 (1) 16-18(31

oeos '"
22.OJ (2)'

01<18(1.0) 18-20 (2)

""'" '" 00Q2 (1)'
12-1.11)1) 08-10 f().3l 0&06 (1·2) ..... '" 20-22 (1.
' .-1711)2) 1().12 f().4) IJll.l0 (3-1) 08-10 +4) _I~ 07<19(1) 0ll-07 (1. lOolS (2) 18-19(1)
17·2211)1. 12·1 4(1"') 1().18 (• • IOo U ("-2) USA 09-11(2) 07<19 (2) 15-17 (3l 19-20 (2)

1"- 17 (2"') 18-22 (3-1) 14·18 (4-3) 11-14 (.1 09-14 (3) 17·19(.) 2O<Q (.)
17-18 (1"') 22.01 (2-3) 18-22 (4) '.-' 6 ~) 1"- 17 1.) 19-00 (3) 02.()4 (3)

T '" timt h.o. COmt fo••1l . m.'ou" 10 un". on ti,ghl .
18-22 (1·3) 01 .03(2) 22.OJ (~I 16-18 I 17-19 3) 00-02 (2) ()4.()5 (2)
22.03 (O.2l 03-06 (11 0l).{)1 (3) '8-19 1')

19-22 (2) 02.()4 (1) 0!>06 (1)
W. muOl know •..,h o,h.... do 01.... 1•• lfm.1 "'",,,., OH13 (2) 12·1 4 1)" 22.OJ (1) ()4.(l6 (2) 2' .22 l' )'Ofl;lo'uhon, .. T'" .bi]i,y 10 ' '''''llJ'izo • ..,h o,h.. on 03-06 (1.2) 06-08(4) 22·23 2)'
. oy «".,on II • m. m..k 01 f••' .....1 bror"",hood

'" 08-10 (2.3) 08-10 (3-1\ 08-10(2·1) 08-1013) 23-0213)"
Cto>up Ill. (WBlLCIC. " 8 2DX.0<I KIUDZ) dnIcn<d

1()'12t'1 lG-12(4--3} IOo16 (HI) 02-03 (2)'
lluo 10 k.... *'*' ..... 10 poru.y our ...... ...,] ptuud 12·18 4) 12·16 44-2) 16-18(2·1) CG<Iot (1)'
fr.~TIuo ..quBlIf ...... mod.~ I.,.
yov b,.. ,..orId 1.-- lor"".".~ ..durvo- 18-20 (3-Ij 16-1814-31 18-20 P-2) ALASKA20-23 (1-2) 18-20 (4) 2(I.4)ol (4)_ ...~ ..ith your cd Ittr... p•.,........rly d......Y"d 23.()6 II)1) 20-23(2"'1 c-ce .,.,

September & October, 1980Fu" 1OIlonn.o,,,,,,...,]~ .......... __ .Writ< 06-08 (1-2) 23-01 (1... . cece +4.3)

:Ill: = Gtou p III Sol... CD. OHlllll-3. Openings Given In GMT -351 "'"oe Hod Suerl 06-08 (2-3.
~-- 'I;.y.. ~ .Y . 10019 eo 07<Jl1 (3-1) 07.()9 (4.2) 07.()9(1.{l) " " " ....

t,;UIGLE 57 O N REAOER SERVICE CARO ()9.11 (41 09·"l4.~ ()9.17(O) TO, M.I.,. M. r... M. rers M. r....
11·19 (4·3) 11·17 3-1 17·'9 (' ) O .'e,o ' 8-20 (1) 16-'8 (1) 14·16 (1 ) 08-12 (1)

~.._................_..- 19-00 (41 17·19(3- 19-21 (21 OS' eoaa (2) 18-22 (2) 21·23(1)
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08-07 (3.1) CG<Iot (11

"" 17·11111.01 18-20(1.Ql 21·23(1.(Jj Otnt'ill 19-21 (1) 17-19(11 15-17 (1) 08-11 tu
19-2 1 a-II 20-21 (1) ".,,,. USA 21.«1 (2) 19-22(2) 21·23(1\ 11.1312\I noel4) 2H1344-3) O)(l$ll~ OOQ2(1) ""'". 23<10 ta 13-14(1.

t(~.~ '____ *-,11'-" • .....". coce". cece " rom "' .,..'" 1I-13(W
CllI-tO (H) 06-0812-1) caca '" .... '"

~~~~1 RalII~_""I._l !j(JJ 1
1G-12(1.Ql 10(1-(11 CG<Iot (1) (6.()7 (1)

_ .~ .,... . _111I= teem/II&- • HAWAII W.l..... 20-22 (II 18-21 (1) 16-18 (1) 08-11 (I.

• _ ., ' . rldn lralB.....··.lnIl. September & October, 1980
USA

" ec '"
21·23 (2) 18-20 (3) 11·14 (2)

I ' r!f~! ,\ ' :"'Ij'" III • •_on ......,. • oooa (3) 23-(l2 (.) eeocI. '.-16 (1)

I ~ ~_:.LL r:..:. ..-wn~ lIMn '""- IJIM'f • Openings Given In HawaIIan oeoa f,1 02-03 (3) 0D-<l2 (3) 11.14 (1)'
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Standard Time - 05-08 (1) ()4.()5 (3)
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a monthly I••'ul. by

ADRIAN WEISS, K8EEG

THE ART OF VERY LOW POWER OPERATING

QRPp Opera ting 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, I
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 pr int. If only I could talk the
management into runn ing two ORPp
features each month, then we could
get the reports in as well as letting
me have some space. Maybe some­
dayl At any rate, without further ver­
biage, let's let the fellows take over
and share their experiences!
de ... W83BBT, Bob Walsh, 826 Mill
Drive Rd., AUdubon, PA 19407: " I'd
like to commend you on your ORPp
column In CO. I'm glad that It Is a
monthly feature. Material like yours
Is, unfortunately, a rarity since the
discontinuation of The Milliwatt. I
have two questions: 1) What is the dif·
terence between ORP and ORPp? 2)
Is the ORP ARC I still operat ing, and
if so, what is the address? (Ed.: Ac·
tually, OR? vs. ORPp Is a personal
preference. ORP and ORPp are qener­
ally taken to mean under five watt
output operation. Secondly, the ORP
ARC I is sti ll operating, via Joseph
Szempias W8JKB, 2359 Woodford St,
Toledo, OH 43605. Also, the Michigan
ORP 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
ORPp operators may form chapters.
The club has a fu ll li st of ORPp
awards, and has been working on an
all-ORPp contest for the under-five
watt gang. This is stili In the planning
stage, but hopefu ll y, we'll have our
own contest by Decemberl OTH:
Ralph L. Burch WBlCU, 281 Crescent
Drive, Portland, MI 48875). I was
recent ly running my homebrew ORP
rig on 40 at 3 watts with KA2CEP on
the other end, and we decided to see
how low I cou ld take my output power
and etlll maintain solid copy. I hooked

·83 Surburban Estates, Vermillion, SD
57069

Say You Saw It In CO

Winner of this month 's Neatest ORP
Hamshack award. It belongs to
WB7DKX and the TenTec gear can be
seen atop an old desk. One nIce thing
about ORP setups is that they don 't

require much space!

up a ij volt translator battery and
series variable resistor, and down,
down went my d.c. voltage until I got
a S59 report from Sk ip at one mnn.
watt output! I just about hit the cell­
Ing. From Just outside Philadelphia to
40 miles west of N.V.C. (113 miles) on
I 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
t raceable to the National Bureau of
Standards. Thanks to Skip for a fine
ear. It was the most exciting atter­
noon I've ever spent on the air!
Thanks to you and CQ for keeping the
ORP spi rit growing."
de . ..K8UOF, Frank Schloss, RR2
Box 3285, Han, MI 48739: " I have just
recently purchased an MFJ-40T trans­
mitter and have had a ba ll with it. I
have been a ham for 22 years, and
have not done much operat ing, but
every year or so I get hot and bui ld a
small rig for c.w., usually a BAOS or
6JB tube rig with about 4-S watts ln­
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 6AOS rig
is that I can match a link tuned output
directly to an antenna. On 40 meters
this is an advantage because I can
use a T.V. twtnfead dipole, and feed it
d irectly with no antenna tuner. The
antenna is a halt-wave with the ends

of the tw in lead shorted, and one side
split at the center, with a feedline of
the same tw inlead Inserted at that
point. A 100 It roll works out just
right. Do you have any info on getting
a 300 ohm feed for a trans istor rig
us ing toroid cores or whatever?
Someth ing that does not involve an
elaborate matchbox? (Ed. See Fig. 1).
ORP rigs work well with solar pow­
er-any info on that? I work at a col­
lege and the students enjoy seeing a
ORP stat ion at work! 73's."
de . . . W9NAX, Douglas R. Magill,
304 N. State St., Mishawaka, IN
46544: "I have been following your ar­
ticles In CQ for qu ite a wh ile now and
thought I wou ld drop you this note to
tell you how much I enjoy them.
Having been a ham for 25 years and a
newcomer to ORP, I wou ld like to tell
you of my accomplishments. Approx­
imate ly two years ago I purchased an
HW-8 and started chasing OX. With
the HW·8 and Mar-Gain mul tlband dt­
pole, I worked a total of 72 countries. I
recently purchased a new Argonaut
and have increased my tota l count ry
count to 87 with 46 confirmed. My
goal, of course, is the DXCC QRPp
Trophy which you offer. t know th is Is
quite a cha llenge with dipole anten­
nas, but I am sure I can do It. I plan on
entering CO's upcoming OX contests
because I think your idea of including
a separate ORP Class Is what is
needed for us ORPp'ers to be able to
compete without being at a great
score disadvantage. Aga in, thank you
for the efforts and hope to see you on
the ai r."
de...VE3JHElVP2EY, David Rees·
Thomas, RRl l , Swastika, ONT PO K
HO: '" hadn't thought of ment ion ing
anything about it until I had worked
over a hundred, but, since you want to
hear from anyone with 25 + countries
worked/confirmed, here is another
stat istic. Since November, 1977,
when Johan PAtKAO utterly aston­
ished me by hearing my HW-8 (then
feed ing 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
modifi ed to include RIT and aSK,
neither of which I would care to do
without, as well as a built-in s.w.r.
meter and crystal calibrator. Digital
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= 0.4

= 0.16;so
1800

Nu _ 300

42.4 1800

The ratio between N IN is.4, hence N; . ,
= (0.4) (42.4) = 16.96 turns. L3 will
have 16.96 turns, spread out over the
entire l2 winding, since it feeds a
balanced load.
6) Calculate 50 ohms input winding,
where L2 Is again the secondary:

42.4

0.16x 42.4= 7.0 turns

3) Next, select at for - 3dB bandwidth
desired:

The L1 winding should begin at the
ground end of L2, and be wound be­
tween the first seven L2 turns, since it
is terminated in an unbalanced load.
7) Any reactance presented to either
input or output will be transformed by
the same ratio as the resistive part of
the 50 and 300 ohms impedances. If
the reactance presented by the
feedline is relatively small , C1 will
tune it out. either by providing greater
or lesser capacitance than at
resonance to cancel either inductive
or capacitive reactance. However, in
cases where a large reactance is
presented, It may be necessary to tn­
sert C2 or C3 as shown. Simllarily, the
size of the L1 and L3 windings can be
experimented with to attain the best
match. One final note: the addition of
the L1 and L3 windings will shift the
frequency of the L2·C1 tank away from
60 , A larger capacitor at C1 may be
needed to bring it back to 7 MHz.

-3dB BW = fo

a,
Since the major function of the cir­

cuit is impedance transformation and
not harmonic reduction, a wide band­
width Is tolerable, allowing a low QL'
A at = 4 will provide a - 3dB BWof
'1. = 1.75 MHz.
4) Calculate the reactance of L2 If_~!

= 4 by (a,) (Xci = (4SO) (4) = 11lW
ohms. L2 is then considered to have a
reactance of 1800 ohms in the re­
maining calculations.
5) Calculate the number of turns re­
quired to transform the 300 antenna
load to 1800 ohms with the formula:
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NN"""", = V Z"""""
MclOrIdwy ZsecondIofy

In this formula, the winding from
which power is taken, or to which
power is delivered, is considered the
primary winding. Hence, L2 Is the
secondary, with an impedance of 1800
ohms and N = 42.4 turns, while L3 is
terminated in 300 ohms (antenna), so:

L2 C,
42 .41 75 pF

11 L3
365pF

" '"
300ll

"",n,"

G"t = 1 _ ~~1,-=~~
2n fmH3 Xc (6.28) (7) (450)

= O.OOOll5,.f = SOpt

4th = XL _ 450
2n fmH3 (6.28) (7)

The output Impedance from solid
state transmitters Is usually designed
for 50 ohms fixed. Some antennas,
such as the folded dipole, con­
structed of 300 ohm TV twtnleao, can­
not be connected directly to such a
transmitter, but some means of im­
pedance transformation is required.
The circuli shown here usually will do
the job, provided the feedline does
not present too high reactance. If the
antenna is cut properly (Vt wave) and
the feedline is quarter-wave length (or
multiple thereof), no problem should
be encountered. For best results and
least susceptibility to transmitter ln­
stability, a high au-aL (unloaded to
loaded a) ratio is best. Hence, l2
should be large, and Cl small. For
aRP levels, Amidon T·5().2 and T-68-2
cores will work, and the largest gauge
wire to fill the core gives the highest
au. In the design example for 7 MHz,
we will use a T-68-2 with an AL (perme­
ability factor = 10) of 57.
tjct-tz values chosen to resonate at
fo(7MHz) with high reactance value,
about 400-600 ohms, or 450 ohms in
this case. Find pf and uh values for
450 ohms at 7 MHz from reactance
charts or calculate:

T ·68 -2 Amidon core

Lo-Z to Hi-Z
Antenna Coupler

2) Calculate number of turns on T-68-2
core for 10.23 ~h:

N(urns = 100 v'r,4<-":;;h:-~:-.-CA", _

100 V(10.23) + (57) = 42.4 turns

Chart provided by Amidon shows
that #24 wire will fill the core at 47
turns. Use #24 wire.

readout is supplied on occasion by a
OSI counter, although signals gen­
erated by the counter tend toward the
spurious! The rig now feeds a two ele­
ment GemQuad at 40f t. Generally
speak ing, I seem to be able to work
most of the OX that I can hear, if the
competition Isn't too fierce! Even
then, patience and timing pay off,
although one gets lots of opportuni ty
to tearn about bad manners In a pile­
up. Happiest OX was 4X4FU, Isaac,
handling a big one by call areas. May
the gods always smile on the OX sta­
tion who includes VE when he works
by areas! I had a brief experience
from the OX side back In May, when I
operated for two weeks from Marina
Cay, BVI, as VP2VEY. No pile-ups,
though-closest I ever got was when
two W's called me in succession. The
HW-B and 150ft of w ire got me 19
countries, of which the best was an
unsolicited ca ll 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
aga in, working OX with three watts
when all about you are using kilo­
watts Just might be something to
brag about !"
de . ..W89VJD, Charles Henderson,
250 E. Bristol Apt G'66, Elkhart, IN
46514: " Greeti ngs from Charlie,
WB9VJD, from mobile home city, Elk­
hart, IN. Think you might be inter­
ested in a special experience I had for
your Tota lly Unique Awards (fURS)
program. Went camping a few weeks
ago Into the wilds of central Michigan
and worked aRP portable for the f irst
time. I had never been able to do that
before but fina lly 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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Ple n e se"" ,It ,.ade , inq ui'es d" ectly

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 AAAL DX Test.) When we returned
to Fargo, my f irst goal was to work
WAS on 40m phone. In a matter of two
months I had worked al l 50 and now
have them confi rmed. My antenna
system here consists o f the following:
a coaxail inverted Vee for 4Om, a
HyGaln 203BA at 42ft for 20m, and a 3

BUTTERNUT
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tects . 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
ccver.)
de . . .WOOCCL, Gary L. Portsche,
2826 Evergreen Rd., Fargo, NO 58102:
" Have been meaning to write and
your articles have given me the oppor­
tunity to brag a li ttle abou t my QAPp
operation. On a visi t to our old neigh­
bors in Li ncoln, NE. WD0FSV and I
visited the local ham shop, where­
upon I walked out the proud owner of
an Argonaut 509. Now, I'd been playing
around with low power operation since
August of '78 when I converted an am.

A shot of AI, W00HHM, working 40
meter c.w. during FO at Grandin, NO.
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
conj ure up the associat ion. The park
officials were very cooperative and
even offered to help me string some
wire and get my inverted Vee up in a
tree. Many of my camping neighbors
wandered by and stood in awe of the
rig and antennas. I hung a " d-Pole" in
a ta ll tree and my fi rst contact on 15
meters was Plymouth, England . . .
but that's nothing compared to my
crowning acheivement. I operated
ORPpfPp- that's portabterpcrtabte!
Managed to work one contact f rom
my portable location while making
full use of my portable potty! Now I
thought that would be a newsworthy
item since few of us have station
capabili ties in our ba th rooms.
Thought you m ight drum up a special
award for that contact! At any rate,
the vacation was enjoyable and I 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 ge tting
into the world of amateur radio. Keep
up the good work and fine articles
and great projects that are so easy to
follow. I still have hopes for more
mods for the HW·8, especially the
self-contained linear amplif ie r that
you promised way back when." (Ed.:
Ooops)
de . _ . W6POZ, John K. Akiyama,
1161 N. Ridge Pl., Monterrey Park, CA
91754: "Have been rea l bu sy here at
work with trips to JA land in July and
September. Not very active in CO
WPX Test. As soon as I get some time.
I'll get my application in for 200 DXCC
QRPp. As of now, I have 248 worked
and 234 confi rmed. I Intend to try to
DXCC QRPp and WAZ all over again
with daylight solar power on ly ! Will
not use battery power or night con-
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element Radio Shack yag l at 38ft for
10. I've worked about 45 countries In
the last f ive months and this has been
with little effort. I have every reason to
believe that, If I put a lot of time Into
the project, DXCC would not be out­
side the realm of possibility. All of my
10m operation Is ORPp and about
99% on 20 meters. During FD, we man­
aged 34 aso's on 40 using ORPp, and
during the IAAU contest I made 48
OSO's Just In my spare time, as I was
painting the house and occasionally
would retire to the shack for A&R.
Some of the contacts were HA4, OE5,
UK2, oT7, UA2, ZU , ZP2, KP4, and
PJ2. This was on 20 s.s.b. A student in
one of my rad io classe s, now
WDa-tHM, was so Impressed with the
Argonaut that he now has one and op­
erates 100% OAPp. If you detect some
enthusiasm for low power operatlon
on my part, you are 100% correct. I've
found that if I can hear them, I can
work them and it 's a ball to slip down
on kw alley and get through a pile-up.
It really sharpens your operat ing
skil ls. So, keep up the good work with
your art icles. It'll be Interesting to read
letters and reports from other readers
too !"
de . . _KAeDGN, Nate Bushnell, 7175
S. Grant, Littleton, CO 80122: " I have
read your evaluation of the Argonaut
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and the transmitter In February, '79,
CO. Enjoyed them both. As articles
on specific subjects, they are fine.
May I 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: I 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 I get a General ticket and the
money to buy a thousand dollars
worth of 'Super PUShbutton All Band
SSB Communicator! " I th ink you can
see why I wou ld like to see an arti c le
with a broad perspective about how a
new Novice can get the most learn ing
and enjoyment out of ORPp. Simple
equipment from power supply to an­
tenna, how to make it and operate it.
Also, what equ ipment is not really
needed etc., and how to get the most
out of a homebrew rig . I have the
ARRL Handbook and study it regu lar­
ly. Much of It is over my head and I
can't re late the bits and pieces to
each other. What I need Is a new
Novice Handbook! Keep up the good
work." (Ed.: We are currently working
on a QRPp Handbook that will do Just
what you want Nate. Hopefully, we'll
have it In print somet ime In 1981 .)
de...WB10KX. Michael aeschwlnd.
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 ere 20 worked with OSl's,
all with low power, and my country
total Is 9/3. I have put up a longwire
(about 350ft) that really helped to get
those 20 states, including Kl7 and
W6-no KH6 yet, but I'm trying! I'd
like to say that I don't think that OX
stations listen for ORP 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
ORT. That sounds fair, but I 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 OX contests
coming up th is fall with ORP sec­
t ions!

In Memoriam
James R. Fisk,
W1DTYIW1HR

I was pleased to fi nd the latest
issue of ham radio In my mailbox as I
headed out for morn ing coffee at the
Country Kitchen. When I opened the
issue, meaning to check out an ant­
ere on a phased vert ical array, Jim's
picture on one of the early pages
caught my eye, and that seemed odd.
I 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 feellng 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, I
see that these 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
techn ica l know ledge. I liked him a lot.
I liked what he did with ham radio.
But on second thought, I more than
liked him, I admired him, maybe I
even Idoli zed him. He embodied my
own ideals with respect to dedica­
t ion, excellence, teaching. Persona l­
ly, he was always at the fringe of the
future with regard to curiosity and
technical knOWledge, always look ing
ahead, speculating on how this or
that new development could advance
amateur radio state-of-the-art. Ham
radio reflected his personal pnn­
cipres. He set out to publish a mag­
azine that would set the standard of
technical excellence In the amateur
radio f ield. He succeeded. But not
without some cost in readership. In a
recent ed itorial, he replied to the
crit ic ism that ham radio oftent imes
publishes material that Is too ec­
vanced and technical for the average
reader. My urge was to write a letter
supporting his pollcy. He was right.
Material that contributes to the ad­
vancement of knowledge must be
published. Readers must be chat­
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 pr inciples, is so dedicated to his
purpose. And he did so without arro­
gance. He had great impact on many
of us. I always looked forward to the
Dayton Hamvention because I got to
exchange a handshake and a few
words with him. I didn' t make Dayton
the last couple of years, so I never
had the chance again to shake hi s
hand and convey my admiration and
apprec iation for what he contributed
to amateur rad io. I never told him
what that handshake meant. I ligured
that I would be ab le to-some day.
Now he is gone and that day will
never come. So, Farewell J im, and
thanks for what you've given me and
amateur rad io. I won 't forget.

Ade, KBEEGIWt:FlSP
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Autuners lose some rl power. We checked several popu lar tu ners to
see where Ihe losses are . Mostly they are in the Inductance coi l and the

balun core.
So we switched lrom #12 wire lor the main inductor to V. " copper
tubing . It can carry ten Umes the rf cur rent. And we 've moved the
balun from the output . where It almost never sees its design
impedance, to the input where II always does. Thus more power to your
antenna .

WE INVESTIGATED

Here is a new tuner that puis more power into your an tenna , works
from 160 through 10 meters , hand les lull legal power and then some,
and works with coax. sing le wire and ba lanced lines . A nd it lets you
tune up w ithout go ing on the air !

IMPOSSIBLE FEAT
The biggest problem with tuners Is getting them tu ned up . With three
knobs to tune on you r transceiver and th ree on the tuner and ten
seconds to do it (see t he warning in your transceiver manual) that's 11/2
seconds per knob.

We have a better way ; a built- in 50-ohm noise bridge that lets you set
the tuner contro ls w ithout transmitting. And a switch that lets you tune
your transmitter into a dummy load , So you can do the whole tuneup
w ithout going on the air . Saves that linal ; cuts C AM .

For further detail s on this eXCiting new high-power low-loss,
easy-Io-use tuner send lor our new brochure. Or visi t your Palomar
Engineers dealer.

Model PT·3000 $349.50 plus $10 shlpplnvlhandllng. california residents
add .ales tax.
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80 & 84-METER
TRANSCEIVERS

A quality radio station

log book

PPO u.s.... LESS BUT ER'U

ONLY
$79.95
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•
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• 8<t.meter transceiv er w h iCh covers 3500 10
3600 kHz is lor the old timer,

• NOVICES should order th e 8O-meter unll
which cove'1l3685 10 3155 kHz.

• CW operallon Wll h VFO connot.
• Oulput power .ppro~lmillely 'I, wil l I.
• E~pect UPto 1000 mi le raroge when used w il h

II hillf,wilve dipole
• AdJuslable FlF OU1Pui imped.nce,
• Low dlSl0ft,on Sidel0ne oscill.l0f

doubles lIS. code pfilCllce oscill.l0f .
• D"~l convefsion f~eive'.

• AF ilImploflef and shafp audiOf lilef.
• A~el¥e. independent l unIng ,
• Long liIe opelatlon from 9 selH::onllllned 15

voIl carbOn-Z Inc 0 eens.
• SIze 9" w ide by 5" high tly 8" deep,
' Inst,uct lon fT\iInu.l,ncludel:l

•

Acces$Of ies '8qUifed but not Included. life 8­
ohm Slefeo phones. lelegraph key. II good lin·
lennll such lIS II hllll ,wII'" dlpo-le. and II de een­
melef,

• Th e QSO LOG makes it eas ier'
_ to maintain valuable records. -

! A high Quahly three-r ing binder !
• that opens nat lor easy writing •

_ Lots 01 useful reference mtor- -

• malton •

•
- Extra durable paper that wor"" pull .-

loose or tear under normal use- -• A personal address section to •
_ keep track 01 your radio 'fiends _

• A record section to record cern- •
_ nent facts 01 your transmissions -

• A scratch pad lor w ri t ing last •i WI thout hailing to use the log i
_ $9.50 Edupac lNC. -

• plus $1 .50 231 Nortouc St. •
_ shipping Walpole. Mass. 02081 ­
I ••••••••••••••• '
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The mast support bracket des ign
permits a centering procedure for in­
tower applicat ion 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 read ily 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 Al liance
Manufac tu ring Co., lnc., 22790 Lake
Park Blvd., Alliance, OH 44601 , or cir­
cle number 109 on the reader service
card .

Say You Saw It In ca

Gllter Shortware NRO·515
GiUer Associates has introduced in

the U.S.A. the J a pa n Radio
Co mpa ny's N RD·515 communica­
tions receiver. The NRD-515 con­
tinuously tunes from 100 kHz to 30
MHz using a 100 Hz " step" photo-type
encoder. Rece ived frequencies are
read to 100 Hz and the PLL-syn­
thesized c ircuit can be locked to any
frequency with assurance that the
drift wi ll be less than 50 Hz/hour. The
r.f.ll.f . ci rcuit Is a double conversion
upverter (70.455 MHz first IF).

The "KHZ" tuning knob moves 10
kHz per revolution and a momentary
UPfDOWN switch permits rapid fre·
quency changes at 200 kHz/sec.
There are no mechanical tuning stops
and the ell-electrontc bandswit ch ing
ci rcuit automatically tracks from MHz
to MH z. Also featured In the NRD·515,
priced at $1395, is passband tuning,
AM broadcast preselection, noise
blanker, 10 and 20 dB swttchabte at­
tenuator, and more.

For more information contac t Giller
Shortwave, Box 239, Park Ridge, NJ
07656, or circle number 107 on the
reader service card .

Order No. 410

100 Cards $14.00
AdditIonal 100 · $4.00

• Blue - Stripes
• Red . Call, Name,

Address
• sue . 3'hx 5'h
• Glossy Stock
• Standard Report scrrn­

(BaCk)

Alliance Heary·Outy
Rotator HO·73

The HD·73 rotator incorporates
features that contribute to st rength,
durability, and ease of installation
without special too ls or equ ipment as
well as simple foolproof operation of
the cont rol 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.

for the MT-l to enable the student to
check his progress.

The MT-1 P is a portable version of
the MT-1. The Model KT-1 keyer/trai ner
offers all the features of the MT·1 train­
er plus a fu ll-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.

OSL - CARD - OSL
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UNIlU> STATES Uf- AMERICA

Meil ChKIf or
Money Order '0:

write lor
FREE catalogue

Morse Code Trainer
Advanced Electronics Applications,

Inc. has announced a new mfcrocom­
putertzed Morse code trainer product
family. The MT·' 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 (Farnswort h
mode). The internal computer deter­
mines the correct inter-character
space requ irement to send at the
selected speed . The MT·' 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
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RANIUM

SPECIAL OFFERS
llC05- lI59.95. llC90 - lIl•.95.

mRF901 - lI3.95. 95H90 - lI9.50
COUNTERS ARE REDESIGNED WITH A

FREQUENCY STANDARD OUTPUT AND
NEW CABINETRY AT SAmE LOW PRICE.

UERIES...

FIND THE ERROR

COMrUTlIITs. CON $lsnr'lG OF EVERY ESSENTI...l PART NEEDED TO
MAKE YOUR COUNTER COMPLETE HAL.tOOA 1·D1GIT COUNTER WITH FRE­
QUENCY RANGE OF ZERO TO eoo lil t'll FEATURES TWO ' '''PUTS ONE FOR
LOW FREOUENCY AND ONE FOR HIG"i FREQUENCY; AUTOMATIC ZERO
SUPPFlESSION TIME BAse IS 10 SEC Of't ., SEC GATE WITH OPTIOHAl10
sec GATE AVA ILABLE ACCURACY :t 001 '\'0 . UTILIZES 1Q-MHI CRYSTAL 5
Pf>M COMPlETE KIT ••••.. .•••• . . • • . . . . ••• . . . . . . • •• . . . . . ..•·• . 11ft
HAL-JOO" f.(>tGIT COU"lTER ISIMILAR TO HAl-600Al WITH FRE_
OUENCY R......GE OF ZERO TO 300 MHz CO."lfTE KIT •.• . ,1ot
HAl.SO'" S-OIGIT COUNTER WITH FREOUENCY RANGE OF lERO TO ec
MHI OR 8EneR AUTOMATIC CEO ......L POINT,ZERO SUPPRESSION UPON
DEMAND FEATURE S TWO INPUTS ONE FQfI LOW FREOUENCY INPUT. AND
ONE ON PANEL FOR USE WITH ......'1' ' NTERN....LLy MOUNTED ... AlTAQNllt
PRE .SCALER FOR WHICH PROVISIONS HAVE "LREAO'l' SEEN MADE 1 0
SEC AND . 1 SEC TIlliE GATES " CCURAC'I' :r 001 '110 . UTILIZES t().III H,
CIl'l'STAL S PPM COM~LETE KfT . . . . . . . . . . . . . . . . .••. ... .. . 1101

1N34A

~~.- .- -
~HAl.- MAIOlO C. NOW\AHD

Wil l("

HAL-TRONIX
P. O. BOX 1101

SOUTHGATE. MICH. 48195
PHONE (313) 28$-1782

lar:El

HAU 79 Clock Kit FREE wi th every Counter
Plus A fREE In-Line RF Prob e .

'U.SCAua IITS
MAL JOO 'al. · · · · · ·· . · S 14.9 S

lPfe -dnll..:l G l0 b<HI,d a nd a ll o;omponen's)
MAL JOO AI' a l . • • •• •. •• •• • •• •. •. • . • • • • • • • • . • • • ·• · •• • S1 4.9S

~.... as a bo... . " " prea mp)
MAL 600 ,.1. • . • . •• ••• • .• • •• • .• • •• • • • • ·• · • ·• ·••• · · • · fl 9 9 S

lPf..,n ll..:l Gl0 b<HI,d and a ll componen's. •
MAL 600 AI' a l . • • • • • • •• •• • • • • • • • •. • . • • • • • • • • . • • •· • • ·• SJ9.9S

lsa.... a. abo..e bul .'1" preamp.

MAl.IGMI ral·SCAlll VHF& UH F INPUT AND
OU TPUT DIVIDES BY 1000, OPE.RATES O N A SIN­
GLE. S V S uPPLY PRE. BUlL T & TE.STED .•... S19.9S

TOUCH TONE DECODER KIT
HIGHLY STABLE DE.COOER KIT , COlliES WITH 2 SIDED. PLATED THRU AND

=~N~~~,E~'i"~g ::E~~~~S~~~~~-~:JH:~,OH~~Llftf~lro~C
ONLY U9.9i
DELUkE 12.l u n ON TOUCHTONE ENCO DER KIT ul ,Io, ing I"e .... ICIII 7206
c" ,p "'ov'dofIS bol" VISUAL AND AUDIO ,ncIica"ons ' Comes ...'1" '15 o ...n 'wo.
to ne a nod"..:! a lum,num ca b,ne l lII,as ura s O"ly 2 3/. " 3 3/• .. Comple" ..." "
Toucl'I.To ne pad. ecee. C' ys ta l. Cll,p a nd a ll neoce n iO'y compon,nl510 I,n..",,,e k'l
PRICED AT. . • .• ••.•. . ..•• . ..• • ..• . . . .••... . . .•. .. . . . .. • ..• . . .. . . . • . . '21.15
Fo+" tl'loS' ...110 ....." 10 mo un t '''e e ncooe ' ;n a l'liOnd·Ileld un 'l . lIle PC boa,d
mea ' u,. ' only ilt S" " I 3/• .', Tl'lis par"al kit '111 PC boa,d. C' ys lal. c",p a nd

~~&,~e:r: '1 US

ACCUItUII ll lTl THIS ACCUKEYER IS " REVISED VERSION OF THE VERY
POP\.Il.AR WB'VVF ACCUKEYER ORIGINAUY DESCRIBED BY JA MES GAR·
REn. IN aST IIIAGAl INE "NO THE 1975 RADIO AMATEURS HANDBOOK.
'16.9i
ACCUKlYII_MIMOIY OrnDH lIT THIS ACCUKEyER MEMO RY KIT PRO·
VI DES A SIMPL~ lOW COST METHOD OF "DOI NG MEMO RY CAPABILITY
TO THE W&4VV~ ACCUKEYER. WHILE DESIG NED FOR DIRECT An ACH·
MENT TO THE ABOVE ACCUKEY ER. IT C"N ALSO BE An"CHED TO "NY
STANDARD "CCUKEYER BOARD WIT H L1 nLE OIFFICULTY. ' 16.9S

ORDER ACCUKEVER KIT A Na ACCU KEYE R MEMOR Y OPTION
FOR $32.0u•

f».DIGITClOCK • 11/14 HOUR
COMPLETE KI T (;()NSISTJ NG OF 2 PC GID PRE·DRllLED PC BOARDS. 1
CLOCK CHIP. S FND RE"OOUTS. 13 TRANSISTORS. 3 C"PS. 9
RES ISTORS... e DIODES . 3 PUSH ·BUTTON SWI TCHES . POWER
TRANSFORMt-R AND INSTRUCTIO NS ,
OON'T BE FOOLE D SY PARTI"L KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA
rtlKlDAT $11.9 S

UOCIl. CAW. Ava ilable and will hi anyone 0 1 Ille abOve eree Regu lar
"" C• . • . S8!lO _ 0.1, ,a.M _ ......"'" _ ~.....
WJl.DKoIT AlAIM ClOCll. lIT Igr 1'IOma. campef. RV . Of 1o,'6--day usa . ()parat..
on 12.volIACOf DC. anel ..... II. own llO-H, lime baH on tile boatd , CompleT.
willi a ll '1eC11O"ie eomponenll and lWO-plece. ptlt-drilled PC bOatds . Board
till . " . 3·' . CompleT. wlll'l~k'" anel ,w'IC,," 11 opeIa led on DC, I..... II
noTl'li ng Il'Oo+".10 buy.'
rDCID"T • • • •• • • ••• • • •• • • • •• • • •• • • • •• • • •• • • •• • • • •• • • •• . • •• • • •• • •• • $ 1"9~
T_voll AC line cord IOf IhOSe "ffho",;,l'Iloop..-ate tile clock ftQm llG-voll
AC. $2.¥.i
·F 'I. t-Iock usa .d....·'UHCI baIow.
SHll"'INO IHFOIIIIIATION
ORDERS OVER $15 .00 WILL BE SHIPPED PQSTP",D EXCEPT ON ITEMS
WHERE AODlTIONAl CHARGES ARE REQUESTEO. ON ORDERS LESS THAN
$15 00 PLEASE INClUOE AOOITIONAL 1100 FOR HANDLING AND MAIL ING
CHARGE S SEND SASE FOR FREE FLYER

7K

To VOM

2N3906 2N 3906

..... ' r .>,

~.J

rY
'-J

• ..,
lOJ.lF 10J.lF

47K LED ~ ~~ LE D 4

•

t------j~-----.-----".

BY MARTIN BRADLEY WEINSTEIN. WBSLBV
c/o CO

'50

Here's What Was Wrong
We had our detector diode worki ng as a shunt and ou r
v.o.m. connected backwards. A twist of the diode and our
fie ld strength v.c.m. meter is In motion.

What's Wrong?
We've all seen these simp le LED blinker badges at
hamfests. A tiny PC board behind the badge holds the err­
cu it ry. $ 0 why isn 't this one as flashy as the others?

Say You Saw It In CO

CIRCLE .1 ON READER SERVICE CARD
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~~uw ~Du6\j) ISALE·TRADE: Wyoming-Utah ranch land. ,.
acres S50 -, S50 month. (Oller m d rn
Cali fornia.) FAEE maps, orotce. in formation.
Tlade l or ham gear, home computer, test equip.
rnent. etc. Owner- Mike Gauthier, WB1QGR,

FREE TO CO SUBSCRIBERS
9550·a·Galiatin, Downey, California 90240.

Advertising Rates: Non-commerc ial ads are 10 cents per word including abbreviations TUBes : Octal s, 7·' pin miniatures. obsolete
and addresses. Commercial and organization ads are 35 cents per word. Minimum types, etc . Ust 25c. Warnock. 45 ·Aolhwell , Ot·

charge $1 .00. No ad (non subscriber) will be printed unless accompanied by full rem it- tawil. K1J 7G7, Canada.

tance. Non-comrnerctat ads free to CO subscribers (maximum 3 lines per month). All HALLICRAFTERS Servi ce manuals. Amateur
ads must be typewritten double spaced. Recent CO mailing la bel must ac company ad. .... SWL Write I~ prices. Specify "od"Closing Dale: The 10th day in the third month preceding date o f publication. Because Numbers des ired. Ardco Elec tronic s, P.O. Bo~

the advertisers and equipment contained In Ham Shop have not been inves tiga ted, the 95, Dept C, Berwyn, IL 60402.
Publisher ot CO cannot vouch tor the merchandise listed therein. Di rect all co r-

GENERATE electricity with induction (washer
respondence and ad copy to: CO H a m Shop, 76 N. Broadway, Hicksville, N Y 11801 . type) motor. No modificat ion necessary. Feed

current back Into ut ility grid. reversing me ter. In.
QUADS AVAILABLE In 2 and multi el ement tTi SATELLITE TV RECEPTION 36-Page -ace-rc': struct ions $3.90. f .P.S., Bo~ 3572, Sha wnee Mis.
band lI i ts from 150.00 all components severe duo Book. Complete repr int Of Bob Cooper's z.amcre sion, KS 66203.
ly Construction fIberglass spreaders 13 ' long seri es from Rac1i~/KI,ontC$ Magazine . $6.00

NEED HELP for your Novice or General Ticket?use a unique in ternally reinforCed contruction as postpaid U.S. and Canada. All cuers add $3.00
$trang as pole vaulting poles with 'I. the ..... ind postage. N.Y.S. resident s add 48c sales la~ .

aecoroeo Aud io-visual Theory Instruchon. No

area. d b . ENTERPRISES, P.O. aox " , SATELLITE TV RECEPTION, aox E, Redio· electronic background required. Free Informa.

Plnevalley, NY 14872. E/ect,onics,·4S East 17th Street, NY , NY 10003. tion. Amateur License, P.O. Box 6015, Norfctk,
Virginia 23508.

DXERS: Get ne..... OX Tables custom computed PRINTED Ct RCU IT BO ARDS from Sl<elch
for your exact QTH-AU 0, Prefi~es, Beam 0' artwork . K" project$. F,~ de t"US. FREE Ham Radio Insider New sletter ! Send large

Headings, Reverse Headings. Distances, Time
D A NDCI N T HS, INC. Dept. CQ, Bo" 2 6 1 , SASE: W5YI, Box . 1010 1-e, oauee, j exaa 75207.
Weu loInd , MI4 I U !l . -

Differences, U.S. Cities . Country/Prefi x List ings.
W....NTED: Haltil;f"lter 5-1 tl'lrouol'l 5-1. OD-l . 8 MP..... ClUB CALL PINS 3 lines 1'. " 3'1, $1 .!l6 eacl'l call. ,,,"esc Cheeklists. So"d callsign, $3.15 ' 0 name and <;Iub. Colors blue b!ac~ Of red "" 11'1 white let·

WllIeomp, Inc., P,O. Bo~ 86, SOuth Salem, NY SX·l0. SX·12. and 011'1er early I-iall ie." lter ON'. parlS. tors. (CAT....LOO) .....nold Unzner . 2041 Linden Slr~.m"nuaIS. and " cceU Qf 'es, Any con<hloon. For myeollac-10590. hon. ple. se ,..' ile. even ,f in daub! on Model No. Chuc~
f'!tQge,..OOd. NY 11315.

VIRGINtA STATE ARRL CONVENTION: The Filth
Cach;s. WD5EDG, 4500 Russell Dr., ....U$l in. TX 71745, SPLIT SCREEN Rny Mach,ne lana pro<;l ram for TRsao

Annual Tidewater Hemtest and ARRL Virginia aSLs ,.. ilh Class! Unbealable quality. reasonable price. lLiI. 16KYM60. $10 from B. Gof S~Y. 2449 Derbyshire,
C'lev~ and. OM H l()l\

Sta te Convention wil l ee '" ", great ",. $amples: 50 cents. refundable. CSL, UNLIMITED. POB

Virginia Beach, Virgi nia Art s and Conlerence 27553. ....tI.nta. G.... 30327 FREE ELECTRONICS SURPLUS CAT....LOG Bargain
Center October 4 and 5, 1980. ARAL, Trat tic, OX Pac~«l . Fascinal,ng l1ema. Many neYer belOfe ..,.,..,..

Forums, XYL free bingo and lounge. Admission YOUR HANDLE and CALL LETIERS etc. CUS- haod etcccca ",. tee. PlattSburgh. "' 12901.

$3.50. Advance admiSSion ticket drawing lor TOM IZED on a PIN-oN·BADGE. MUST for easy SURPLUS W....NTED

Kenwood FM transceiver. Flea market spaces identification at xenee Klatches and Jam· MAKE YOUR CAR INVISIBLE 10 police radar.
$3.00 day. Tiellet and information_TAC, P.O. eceees. Send $2.50 plus SOC handlif'lg - J EFCO. Complete, simple plans , Send $5.00 for manual

Bo~ 1101, Portsmouth, Virgin ia 23707, SASE. Dept 3·17, P.O. Box 237, Trumbull , Connecticu t to: Mierowave Syst ems Engineering, Box 936
06611. Connec ticut reSidents add 7% sales tax. CO. Woodside NY 11 311.

•-_ ..-= .

Upgrade To
Advanced Or
Extra Class
Easily With:

Bash
Educational Services

Test Guides
$9.95 each (Irdude $1 .25 far postage end hard"llJ• CDE ROTORS

• HYGAIN ANTENNAS

• ROHN TOWERS

cau for extra special prices on
these amateur products.

W E WI LL NOT BE UNDERSOL

za ELECTRONICS
P.O. Box 306

Loganville, Ga. 30249
(404) 486-2595

AZDEN2000
WHILE SUPPLY LASTS.

'284.00
Ho n EST 2 METER

MOBILE ON THE
MARKET __

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.

AEF. MFG. M IRAGE
AVANTI M FJ
AZDEN NYE V IKIN G
B&W RO HN TOW ER
BYNCHE R S A N T EC
CUSHCRAFT S HURE
OENTRON SWAN
HUSTLER T EN·TEC
HY-GAIN T ELETOWER
ICOM TEL EX
LARS EN TREC

We accept Master Charge, Vi" & Interbank cards. Will ship
UPS, C.O.D. 01" Brown Trans.

9B CIRCLE .of ON READER SERVICE C....RD CIRCLE 1MI ON RE....OER SERVICE C....RO



800 UNCOlN ST. ,OlJrrjVl• •C::O . 8 0 1 0 )

ALPHA
Linear
Amplifiers

800 Lincoln Street Denver . Colorado 80203
AREA 303 -832 -1 1 1 1

(30) 8)1·1111

FEATURING THIS MONTH

ICOM * R.L. DRA KE . YAESU. ---_-=-----
COLLI NS . ETC . SWAN . T RIO·KENWOOD-~
DENTRON . STANDARD . RQH N *

TRI -EX - PALOMA R . HY-GA I N .

LARSON . CUSHCRAFT . TPl •
MI RAGE .

In Stock For Immediate Delivery•
We Also Stock All Malor L1nes:-

C.W. ELECTRONICS SALES CO.

~
-- -- ', JI .u

I

• CB
• CB standard

• z rneter
• Scanners

• Amateur aancs
• General Communication

• Indust ry
• Marlne VHF

• Micro processor crystals
send 1()< tor OUf latest atalog.

Write or phone tor more deta ils ,
Ja n Crystals

21100 Crystal Drive
Ft. Myers , Florida 33907

a ll phones (8131 936·2397
easy tocnarae

HIGH STABILITY
CRYSTALS FOR

FREQUENCY CV
OR TIME ..J1Jl..n­

USE THE BEST
BUY

JAN CRYSTALS

CIRCLE '1 ON READER S ERVICE CARO

___evev"""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,.~~~~~~~~~~__evev"""""
" SEE THE WORKS"

CLOCK

OUR EASIEST CLOCK TO
ASSEMBLE'

6 Digi ts 12 or 24 Hour Format
Clock rests between two
pieces of clear plesiqlas A
GREAT CONVERSATIONPIECE'
Kit is complete including top
quality PC board. all componets. pre-cut and dril led
plex iglas and all hardware 529.95
Wired and Tested 53995

CIRCLE 1 ON READER SERVICE CARD

~APID MOBILE CHARGER

~ T he DEB·TED Rapid Mobile Charger is a
constant voltage charger that will charge
your batteries off a 12 Volt source in 4-6
hours. You may use the charger at all
times. this includes transmit and receive
per iods. It is equipped with a cigarette
lighter plug on the input side and the
appropriate cnarging plug on the output
side. Models available now for the Kenwood TR2400. Yaesu207R. Tempo
51 .52. S5 and the Wilson Mark II and IV. Other models available also
please carl or write for info 534.95.

COMING SOON THE NEW AC VERSION

~ VEHICLE INTRUSION ALARM
~ An easy to assemble and Install kIt that otters optrons notnormally found
~ in other alarm systems. Hidden swi tch mounts under the dash. Kit has

~
provisions lor sensors and remote control SWitch. Programmable time
delays lor exit. ent ry and alarm per iods.Basic hook-up utilizes domelight

tr.. circuit activating when doors are opened. The alarm will drivea siren or
" purse nom at a 1HZ rate. Not prone to false alarm do to rel iable CMOS
~ circuilry. No external switch required! Complete kit with easy to 10110'10'

instructions and diagrams 512.95
Wired and Tested 519.95

MODEl 5314 CLOCK KIT 12 or 24 hour formal61arge
.M5Digits. Kit iscomplete with all parts.pc board and
custom designed cabinet . (Speci fy Wh it or Black)

529.95

Phone: (5 13) 73 1-7220 CALL OR WRITE FOR CATALOG

~ DEBCO ELECTRONICS
~ DE P.O. BOX 9169
~~I NC I N NAT I . O H I O 45209

~

• Add 5%Shipping for U.S.
& Canada

• All toreiqn orde rs add 10%
• COOorders add 51 .25
• Master Charge and Visa

Welcome

• Orders under 520.00 add
51 .00 handling

• Omo residents add 4Vz%Tax

Say You Saw It In CO CIRCLE 51 ON READER SERVICE CARD September, 1980 • CO • 101
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• - CUSTOM TRANSFORMERS
REA\'¥·DUTY

REPLACEMENT l 'RANS1'UR\tERS

PlATEXFIolR:2«lO VAC . U AMPICAS.22004lJVAC Prl., 41 LBS . . . . . . . . . . $165..00
PlATE Xf lolR: 2olOO 'lAC • 2.0 AMP ccs. 1151ZJ) 'lAC Prt., eo LBS $21~oo

PlATE Xf lolR: XlOOVAC . l.5 AMPCCS, ZIOVACPn, EiOLaS. . • . . •. • • . . . . • • $2151Xl
PlATE XFIolR: XlOOVAC. 3.O AMPCCS,ZIOVACPn",12OLaS ssecc
PlATE XFIolR: 3flOO VAe . l.o AIolP ICAS. 1151ZJ)VAl.< Pn.,41 LBS , $165.00
PlATE XFMR: «O:II«lOO 'lAC . 1.5 AMP ICAS, 230 'lAC sn.ec L8S, S220.00
PlATEXFMR:6IXXl VCT. O.8 AMPccs, 1151230 'lAC Pn., 41 LBS, $166.00
F'LMT XFMR:s.llVCT. 3OAI,IP. T1S230VACPrt.,i5l8S. ... • .. • . . • . • . . . • . $ 37.50
FILMT XfMR: 5.OVCT. llOAMP. ll0020VAePrt., 13.4lBS _... ..•..• $ 1!l.00
FILMT XfMR: 7.$VCT . 21 AMP, lQ&1I1VAC Pn.Il.5 LaS , $ 37.50
FllJ,IIT XfMR: 7.5VCT 01$AMP. 1151ZJ)VACPn.,20.2 LBS, $ 115,00
FILTER GHOKE;8.0 HY . 1.$ AMP DC, lOKV Ins., 41LBS.. , 5165,00
SWINGING CHOKE; 5-.30 HY U 10 AMPDC. 10KV 1ns.,23 LBS 5115,00
FllJ,IIT. CHOKE, 30 AMP Bl-FIIar wCUld RF 11........1Cl'loq (l.6-30MHZl , $ 12.00

AU. TfiOANSFORMEAS AND CHOIlES GUAflAHTEEO FOR 12 MOKTHS
M...., •• 11 · 1 W'*'kIf Of~on..,,,..tom_wIoo"... c:hol<..

or I*_.

~.u 1'>1. lOOlfJl etCD. CI:I ~ ..
4007 Fort Blvd., EI Paso, reus 79930 Telephone (915) 566-5365

ALPHA Ano Pow... Tf.nsfonTMlI. . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . .. $210.00
ALPHA A175 Powe" Tr_Ionn", . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $211).00
8Tl LK-2OXI PlMI8 Translomw ..............•..•.. _•.•.. ............... $I~OO
COUJNS:n.·1PowoerT~ . . . . . . . . . . . . . . . . . . . . . . . . . .. • . . • • . . . . $145,00
COUJNS30S-1 PlM18T~onnMf . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $265.00
COUJNS!i16f-2 Power T<_lormer . . ... • . . .... . . .... . . ... . . . ... . . . ... . $110.00
COlliNS KWS-I Plate Trans'orm , , , , .. $175.00
COW NS PM·2 PoweITraflSformer .. , .. . $ 9!>.00
DENTAON DTR2OOOl...fl Powoer Tr_ .OflT1fIf , .................••....•. . .•. $1~00
DENTRON l,lLA 250J PowerT,_,_. . . . . . . . . . . . . . . . . . . . . . . . • . . . . $135.00
ORAKEL48 PlMteT.-Iomw .. . . . . • . . . . . . . . . . . . ... . . . . . . . . . . . . . . $1t6.00
ORAKE L48 0u1tlOllfll PlMleTr_.onnMf. . , $210.00
GONSET GSB-201Of201 1,1K IV PoweITrans'onner , $145.00
HALLlCRAFTERS HT-32 Of HT-37~r Tr.ns'onner , . , $110.00
HEATH HA·l0 WsrrlOf Plate Tfansl OfT'* . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $UHXI
HEATHS8-220PlMIfrTrans.ormer _ _ $135.00
HEATH S8-220Outbo..-cI Plate T~onner.......... ...... .•... . .•.....• $\9!>.00
HENRY2T(f'laTeT...._ . . ... . . . .. • . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . $175.00
HENRY 21(-4 Power Translormllf . . . . . . . . . . . ..•. ........... . . .. $175,00
HENRY 3K·A P\ele Tf."..ormer, , .. , . , , , . 5185.00
HENRY 3K·A DC Filt Choke , . . ...•.... . 5 90.00
JOHNSON n,....defbolt Plate Trenslomw . , . . . . . . . . . . . . . . . . . . . . . . . . . . ... SI«l.oo
NATIONAL NCL-2OXI Power TransIomMlI , ..........•..•................. 5135.00
SWAN MK " or MK VI PowerTr-mrm., . . . . . . . . . . . . . .... . _. $136,00

on:THf;·SHf;LF SPECIAl,S

i il tJCOMJ
leom 720

IJenIIfYL
Oentron DTR·3KA

DTR·)200L

i! VAEBU

Yaesu 901 OM

Dan C. Britt. K4(JRK

13ritt'.a 2-11.1mJ l,atlio
.$o"lr8 & .$orr\Jirr

2506 Atlanta St• • Smyrna. GA 30060
Belmont Hills Shopping Center

(404) 432·8006

01\150 In Stock:
B&W Telex
CDR MFJ
CushCraft Bencher
HyGain Nye
Larsen Amphenol
Swan

CIRCLE U ON READER SERVICE CARD CIRCLE U ON READER SERV.CE CARD

, l tllU.2lI
.."........

SL-56 AUDIO ACTIVE
FILT ER

S79.00

.""USA &:
Can ad a

FOUR F ILTERS IN ONE
AT THE SAME TIME

Can, 'I'ri re Or SEE
Another ISSUE for Deu;(,.

H lC.f.O",C.S .UI ••C" co. ". 0' V'.G ''''.
, . O. • 0. UU

"'. G' ''U.llC.". V'.GII". nU l
U L O , ..

Pluu unci .11 ,._<kI, inqui'.. di'"cUy

HOTDX INFOm
World'. Best Known

WEEKLY ox BULLETIN
C.11'-Frequ.ncj.'-Pr~tion - QSL Inlo

tOt' 11\ose R.r. and EXOlte countries
SEND Bus l,",", $ill SASE tOf' Mmple copy

TO : THE OX BULLETIN
306 V.,non Ave. V...-non, Cl 06066

PIn• • $In<! all ,..der ;nqu ifU di,ectly

BUY, SELL, TRADE new and used amateu' radIO
and computer equipment. M oot h ly publication.
Lifetime subscription $5.00. Send to Nuts &
lIolts, 80. 11 11·0, Plac en t ia , Cali/omia 92670.

WANTED: HA·l680 Revr working 01 nonworking.
State condition. Jim Holden, IIE3GMN, ~
Westdale St., Oenewa. Ontario L 1J 5C2.

Pecos Valley A.R.B.
112WESTFIRST 505--623·7386

ROSWELL. NEW MEXICO 68201

fEN·TIEC
01,1"11 ·0 ••• •.•••• • .•.• _• . • • . . • . • . .• _$1019.00
DELTA $ 749,00
CENTURY . .5 319.00
ARGONAUT S 3711 ,00...
MORSEMATIC ...........•....... _$ 18900
M K·l S 79,00
MAGICOM . _.. . . .•... . . . ... . .... ' CAll
ISOPOLE1« .. . .... ............. •. .. $ 48,00

NY·OAlN 30% OFF UST ON ANTENNAS
oeD.

1C2·A. . . . .. ..•..•.. ...... 523900
CALL FOR OTHERS " . .

LUNAR. BUTTERNUT. a & W, ARRL. TEMPO

FREE SHIPPING MOST ITEMS MC & VI$A

• TRADE-IN',WELCOME •

CIRCLE 53 ON READER SERVICE CARD

H T-32A MAN UAL NEEDED please by eeevrce­
man overseas. Will pay phQtOsl aling & postage
costs. Roy Be'ko .....uz, P.O. Box 1036, A .P.O. Ne ......
York 091 94.

FREE: SUpeliOf Trajeclory C + Unilield RelaWI'
ity eliminaleS E.S . aether BEFORE (ins tead 01
Einstein 's a ller ! ) . Thomas , 40 8 vermcm,
Daylona Beach, FL 32018.

Y AESU·FA tOl Minl -$390 . Natio nal N C X ·3,
W lpw, supply-SUS. R E. Delorme, 615 Stuart ,
Green Bay , W I ~301 .1-414-435-0960.

T RS-80 HAM RAD.O PRO G RAMS : Ante nna ee­
sigll, COIlversiOll l ables, design equations, cce­
test dup cneck, M orse trenecesve. All for $ 1•.95
(16 K· LIlI. li LA senwere S upplies, Boll 721, Ullion
ataucn, End ic ott , NY 13760.

EI.ECTRQKIT
DX-QSL SERVICE

P.O. BOX SM!, MIl.FOHD, MA. 01757
O ur p ro fessional service wLII mail your
DX-QSL Cards First Class to any DX
QSL Bureau , QSL Mandger or dir ect , II

neither IS available .

1 25 Cards. $.07 each; 26,50 C ards.
5.06 eac h. O ver 50 C ard s. $.05 eec b.

CIRCLE 9 ON READER SERVICE CARD

COAXIAL CABLE SALE
MIL SPECa_POLYETHYLENE

RG213 not,,:onl.ml Ung .... . •. ... . .. .. . . . . 32~Tl

RaIU as% .I'lleld 2ScI1t.
RGT1AIU 75 ,2ScI1t.
RGI2AIU , . 10IItt

LOW LOaS I"OAM
RGIU 110% . I'l i. 'd , l&c1ll.
RGIU 87% . I'lle ld 25c1tl.
RGSlIU . ._ _.................. IeIll
RGstU 100% 101. 1lhIeId . Ic/tt.
Rotor C-llble 2·18 II 1-22 II ' . . . . . . . . . . . . . . . . 17111t.

-.I'!!ppl"ll» 111100 .t, $1 ••ch .del'L 100.

CONNIlCTORS
PL·258 .
50-2311. , , ..
PL·~tB."eIl . . . . ,...... . .
1 ft .1oId1o pelel'! C-llbIe-.lth

RCA type ph'Il' on ••ch ..... •. . . . 3111.00
Redu"., UQ·175 or 171 101S1 .89
UHFT (M358) . . . . . . . . . . . . . • . . • . . . . . . . . . . . . U .311
Elbow , . . $1.&8
File fTV typel , . , . . . . . . . . . . . . . . . . . . .. 10/$1 .

_-"olpplng 3OUptg.
fN:f tATAlOli~VI SAIMASlER CHARGE-COO ,\(lIl 51 50

Fl RS 11004%

NEMAL ELECTRONICS
$615 5.•. IOt1I ST., DEPT. U .MIAMI. FLOItIDA 1314)

TRff't1ONf 13051 .1-~

CIRCLE 10 ON READER SERVICE CARD
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I dvertiser's Index

If there is one place In your station where you cannot risk uncertain resu lts
it is in your antenna.

The price is $55 .00 in the U .S. and Canada . Add $3 .00
shipping /handling . Ca lifornia res idents add sales tax .

All P. lom. r Engln__ produc:lI Jr.
maet- In U ,S.A Sl_ 11l8~. manulac1u.....
01 Am. l.... r RadIo 1QUlpmwol only .

103

by the orig inator of the R-X Noise Bridge. ORDERFu ll y guaranteed
YOURS NOW !

R-X Noise Bridge

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 th is
in one measurement reading . And It works just as well with
ham-band-only receivers as with general coverage equ ipment because It
gives perfect nu ll rea dings even when the an tenna Is not resonant. It g ives
resistance and reactance readings on dipoles , inverted Vees , quad s,
beams multiband t rap dipoles and verticals. No station is com plete
without this up-to-date Instrument.
Why work in the dark? Your SWA meter or your resistance noise bridge
tells you only hall the story . Get the instrument that rea lly works , th e
Palomar Engineers R-X Noise Br idge.Use it to check your antennas from 1
to 100 MHz. And use it In your shack to adjust resonant f requencies of
both series and parallel tuned ci rcuits. Works better than a dip meter and
costs a lot less . Send for our free broch ure .

• Learn the truth about your antenna.

• Find its resonant frequency.

• Adjust it to your operating frequency quickly
and easily.

Say You Saw It In CO

Yir'd lib 10 see )ou r compln}' lislrd Itr~ 100.

Conllel Jack Gulltl l. Yi1 LZX. o u r Adl'rr1ft­
inl !\-I l n l l tr II 516-61 1·1922 10 ¥lourk o ul an
I d.rrlislnr: pr01l l"lm lli lurrd 10 suil )uur nfC'd s.

AEA ... . • .. . . . . . . • . . • .. . . . . . . . • . . . . . . . . ... 8~
AGl Eln:l ro nic~ JO
Ikrker & Williamson . • . . • . . . . . • . . . • . . . .. . . . • . 79
Barry EIK lron;C1i .. ...•........•............• )6

~ Educational ............•..•.........•.. 98
Bo:l>Cher, Inc. • "..........• ".....•..• ".... 45, 89
Drill s . .. ..•........•.•......••........••.• 102
Bullcrn ul EI«lron ;o ........•.•......•..•.. ,93

ceCo Communications. Inc......•.........••. Y4
CW Communicalion1i . .... ..••...... . .... 101
Cohoon _•.......•.........•.•..............78

CommCmlC'f ..................••........85
Command Productionl •........••........•• .112
DG M Ind uu rif:'" .....•...........•.........• _92
The OX Bulld;n _... ..•...........•• . 102
OX EnSinttr in' ......•............•......... 40
Dahl Company I02
peece . 101

DcnTron Ridio Co ....••............•... Co"'. 11
Disitrex EJcoct ron ics Co...• , 27
Edupac ..•.......... •.•....... ., liS

Electronic Boo k allb . . J7
Electronic Rnearch Corp.......•.•.......•.• 102
~leher Corp. . . . . . . . . • . • . . . . . . . . . • . . . . . . . . . .67
Fox.Tanso , ....•......••.........•51
G.I .S.M.O 75
Group III Saln Corp. .••..... . .••....... \lO
Hal Communicalions ••....... , ••............ i7
Hal-Troni\ , •..........•..... 30, 'f7

Ham Radio Oulld 2
Heath Co. . • . . . . . . . . . . • . . • • . . . . . . • . • • . . . . . . .. 7

Henry Radio . , ••.......••.•......•..•....... 25
lCOM America , Inc. • . • • . . . . . • . • . 211 , 29, Co... . IV
Jan Crystal . . . . . . . . • . • . . . . . . . . , •........••. 10 1

KLM .•.. . ... .... , •........•. ············· IOO
x amrcmcs , 63
Keith En, ine-erin, ..••.•. ... ..•. , •... . . ....•. .4
Kensore Corp. . . . • . . . . . . . . • • . , ..... ....•..• . \lO
Kenwood , •. , . .....•..••. .. ... 52. 53
Kirk Elect ro nics , •... ..... , ..•. ... .... ,. · .811
MFJ Enterpt i se~ ...... . ......•... . .26. 4S. 70, 117
MHz EI« tronics . • . . , . . , , . 111 , Ill, 20, 21
MI L I ndu ' t t i e~ , ' . 6'l
Madison Elect ronics , , .. , , 10

Magnus . , ... . . . . . . • . , , .. , . . , ..... . • . .4 1
Microwave Filler , , . ... .. ...•.. , \lO
Mor .Gain , , .. , .. , , . ... .. .. . • .611
N & G Oi~l. 54, 5S
Nemal Bjectrcnics , .. , , , 102

Palomar Engineers , .. . . .. . . .• .. , liS, 103
Partridge . . . . • . . • . . . . . . . . • . . . . . . . . . . . . , 30

Payn e Rad io .... . •..... . ...•.. • ... ... •..• ·· ,411
Pecos Valley . . . ...• . .. . ... . . ...•. ... .... , • . 102
Rad io Amaleur Callbook Inc. . ....•..•.. .. . .. . ' 1
Radio World . . ... . • . . . . .. . . . • . . • . . . . . . . . . .. 8 l
Rusprim . . ... .. • • . • . . • ... . .. • . . • • . . •.. ... •. 96
S·F Amaleur Radio ..••.••. .. . ... .••.•• . .. . . . 82

Skyl« ..... .. . • . • . . • . . . . . . . . . • . . • • . • .. . . . .. 83
S..a:!OO\ Stamps . .......•.........•..•.... . .112
Tedco ......•.••.•......•.••...•... ....••. .95
Telre\ Laboratories . • • . • • . . . . . . . • • • . • • . . . . . • .77

'ree-Tee 9
Texas To..~ 56
Tn .Ex . ........•.••.••.......••..••....... 104
Unarco-Rohn ••.•.•......••.••.......... , ... 1)

Vibrople\ •.••........•..••.••.....•..••... .8S
wesreen Ekdronics ··· ·40
Xite\ 76
¥a..su Electronics , 71 , Co". III
ZZZ Ekctronics 98



BuU Dlrectlrom the TrI·Ex
e

Factory

Factory Direct Prices___.
<--. Save You 25%!

Name .

Street .

CQ

W20 NV

r-------------------
I ..,.J~

1'1S TOLL FREE
I 800-526-52n
I In New Jersey
I 201·279·7528
I CALL NOW
I or
I USE THIS HANDY ORDER FORM
I Mail to Tri·Ex Tower Corp.

7182 Rasmussen Avenue , Visalia, CA 93277

I

Model T"'SerIee
The Sky Needle
serift supports
la rge amateur
beams. Hinged
base mount
included lor
concrete base
Geared te le­
scopic winch
included. Motor
included with 7CY ,
90' & teo­
models.

Mo6el LM·s.rt.t
Supports 16 sq .
ft . of anlenNi
area in 60 MPH
winds. Large top
section for all
CDR ancl small
prop pilch
motors. Tllt-o...er
option.

MOIHt w·s.nn
Suppom 9 sq. ft.
o! anlenna area
in 50 MPH winds,
CDR rotalor
mounting plate in
top Melion. Rigid
base mount
Included,

• E ~,.- X
TOWER CORPORATION
7182 Rasmussen Ave., Visal ia, CA 93277

NOTE: All products FOB Visalia, CA. Prices and specificationa
aubjecf to change without notice, Ninety day limited
warranty. Califomia residents Idd sales tax.

' Tnell ium"
' "Alto ayailable in Tnell ium. Ple_ consult factory for prices.
tWhen prOperty guyed 2 positiofls.
:j:Roof brsck et or guyed S1 1st rever,

EO 040' 13' 0- ..' 6.0 Sq. Ft.t I 492.00

MW35" 20' 5- as' 9.5 Sq. Ft.:!: <3500

MWSO" 20' 10~ SO' e.e Sq. Ft.:!: 06800

MW 6S" 21' 3" 65' 5.0 Sq. Fq: 913.00

W 36" 20' 6" ae- 9.0 Sq. Ft. 546.00

WS1" 21 ' 0" ,,' 9.0 Sq. Ft. &44.00

WT 51"" 21 ' o- ,,' 9.0 Sq. Ft. 92300

W6r" 22' " ,,' 9.0 Sq. FI. 1,816.00

lM 237" 20' 6~ 37' 16.0 Sq. Ft. 1.064.00

lM~" 21 ' o- 54' 16.0 Sq. Ft. 1,537.00

l M 470" 23' 6" 70' 16.0 Sq. Ft. 2.826.00
l M 4700" 23' 6" 70' 160 Sq. Ft. 3.221.00Motorized
TM 490"' 28 ' O~ ..' 37.8 Sq. Ft. 10,560.00Sky Needle

E~lended

Heighl
Nested
Height

Model
Number

Come to Tri-Ex for innovati ve 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
vani zed finish (done after construc tion so that inside
surfaces are zmc-cceted, too). Or in 'rnexrum", ou r
lightweight. co rrosion 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 l M 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 credi t cards. If you
hive que,tlon, about tower accellorlel or which I
,Ize tower I, right lor your antenna, call Bill Salerno, I
hi, technical ,ale, know-how II ready to ..tve you.

;
I
I
I
I
I
I



DOUBLE YOUR PLEASURE

Versatility Plus •.•
Work Both 2 and 3/4 Meters
With Yaesu's New FT·720R

Priority channel with search-back feature.
Pause feature that holds, then restarts scan,
on busy or clear channels.

• Digital display of last four digits of operating
frequency.

• Single Control Head may be used for operation
on both 440 MHz and 2 meters via optional
switching box and remote cables.

• Extremely compact size, light weight.

The FT-720R series is a compact VHF/UHF mobile transceiver that harnesses 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 8-72 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, •
plus receive-only memory channel. •

• Scanning controls on microphone with
search for busy or clear channel.

• Optional 32 tone CTCSS module for
accessing private repeaters .

• Colorfu l, easy-to-read LED power
outputlS meter.

• Built-in 1800 Hz tone generator.

FT-720RU
440.00-449.975 MHz
25kHz
10watts
0.5 uV for 20 dB
quieting
± 12 kHz (-6dB)
+ 24 kHz (- 60 dB)

V&~§O:D \il
The radio. v 480

Selectivity

Specifications
Frequency COverage

Synthesizer Steps
Power Output

Sensit ivity

FT-720RVH
144.00-147.99 MHz

10kHz
25 watts

.32 uV for 20 dB
quieting

± 6 kHz (- 6dB)
+ 12 kHz (- 60 dB)

YAESU ELECTRONICS CORP., 6851 W._U Way, P.ramounL CA 90723 • (213) 633 4007
YAESU ELECTRONICS Eastern service Ctr.,9812 Princelon-Glendale Rd.,Cincinnati ,OH 45246

p,~ A,nol Spec ''''''~ Sut,e<:! T('
CIw'9" w,mout Nol~Or~

CIRCLE 411 ON REA,OER SERI/ICE CARD



ICOM Quality and Performance in the Most
Compact and Economical Hand-Held Designed for Ham Radio.

1C-2AT
Synthesized 2 Meter
Hand-Held

FEATURES YOU'VE WANTED
Touch Tone Pad

~ 800 T/ RChannels.
Synthesized.
1.5 Watt Output High/
low Power Battery
Soving Switch to .15
Watt.

CJ separate built in
Speaker & Mic. Excel­
lent audio quality.

D Compact. About the
size ot a oono- bill.

D Variable size NiCd
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.

D ICOM level Receiver
Performance-ICOM
Quality Receiver in a
compact package
(.2uv/ 20 db typical)

D Optional leather Case,
Mobile Charge Cord,
Desk Charger.
Speaker/ Mic
available.

[] With slip on/slip ott
Bottom NiCd Pack, you
can vary the size of the
Hand-Held trom about
116 mm high to 175
mm high. Easy to carry
extra Snap-on pocks
pocks with you tor ex­
tended trips.
Complete with 8P3
NiCd Pak, wall charger
flexible antenna and
belt clip.

BACK VIEW
j-600 khz offset

simplex/duplex
Hilla pawe

TOP VIEW

BNC antenna connect
"Rubber Duckle"
standard

transmit Indicator
squelch

volume
control

on /off
khz channel selection

10khz channel selection
speaker/mic jack

" . IICOM !
ICOM AMERICA, INC.
2112 - 1161h Avenue NE
8el'evue, WA 98004
3331 rcwerwccc Dr~ Suite 307
OcJRos. TX 75234
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