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Small wonder.

Optional OFC-230 Oi..,ltal Frequency Controll.r
Allows trecuercv control III 20-Hz steps With UPI
DOWN microphone (supplied With DFC·230 ). ln­
etudes fOUl mernones (handy lor sptrt.Irequancy
operati on ) and d lgl l al d isp lay Co ve rs 10 0 kHz
above and below each 500 ·kHz band,VelY compact.

"". Ask your Auth orized Kenwood Dealer
~ abou t the compact. tun-teatureo. all

souo-state TS-130 Series
NOTE: Pnce. soecmcanons subject to change
Without notice and obligation

• Effecti.... noise blank.r
Eliminates purse-type Interference such as Igni tion
norse

• Built- In 25 -kHz marker
Accurate freQuency reference for calibration,

• Compact and li..,htwei..,ht
Mea sure s only 3 ·3 14 Inches hig h. 9 ·112 Inches
Wid e. and tl -9116 Inches deep, and wei ghs only
12.3 pounds. It IS styled to enhance the appearance
of any uxec or mobile stauon

• VFO· 230 d lg,tal VFO Wi th
five memones

• CW narrowfwlde sele(:t ion
"N·W· sWitch allows selection 01Wide and narrow
bandwIdths WIl:!e CW and SSB eaoowrotns are
me same. Opllonal YK·88C (500 Hz) or YK·88CN
1'170 Hz) "Iter may be mstanec for oaf/OW CW

• sse narrow s. ' II<:: t io n
"N·W' SWitc h allows select ion of narrow sse ceno­
Width to eliminate QRM, when optional YK·8 8SN
(1, 8 kHz) Iuter IS Installed (ew blter may s\, 11 be
selected In CW mode.)

• Sideband mode selected automatically
LSB IS selected on 40 meters ana oerow and USB
on 30 meters and above, ss e REVERSE pos it ion
is provided on the MODE SWitch

• Bui lt- in dlglt.1 d isplay
SIX-dig,! green uuorescent lube display indicates
actual operating frequency to 100 HZ Also «ccates
eetemar VFQ or roeo-cnanoe teecuencv. Rll shift.
and CW transrrutnecerve shifts Also analog sub­
dial for backup trecoercy mocaton

• IF shirt
Allows IF passband to be moved away from Inter­
feflng Signals and Sideband splatter.

• Single-conv.r,ion Pll ,y,t.m
Improves stability as well as t tansrrut and receive
spunous cnerectensncs

• Built -In RF ettenuetcr
For opt imum rejection of mtermoourauon
distortion

• Buitt-In VOX
For convenient SSB operation. as we ll
as se mi break-In CW With s.oetcoe.

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION :
• PS-30 eese-sraucn power • SP-120 e-ternal speaker

supply (Iemolely sw,lch- • VFO·120 remote VFQ
able on and oft With • MC·50 50 kQI500Q desk
TS-130S power swncru microphone

Other accel sorl.s not shown:
• YK-88C (500 Hz) and • MC-30S and MC·35S

YK-8BCN 1270 Hz) CW Idlels noise cancelling hand
• YK·88SN (I,B kHz) microphones

narrow SSB fi lter • PC·, onone patch
• AT-130 co m:rac t antenna • TL·922A lineal arnphtter

tuner (80-1 m,lnclud lllg • HS-5 and HS-4 headphones
3 new bands) • HC-l 0 world digi tal clock

• MB-IOO mObIle mounting • PS-20 eese-stanon power • SP·40 compact mobile
bracket supply for TS-1 30V speaker

• 80 -10 mete' s, inc lud ing t hr. e new bands
Covers all Amateul oanos tram 3 5 to 29 7 MHz,
inclUding the new 10 . l B. and 2 4 -MHz bands
seceves WWV on 10 MHz, VFQ covers rrore tnan
50 kHZ above and below eacn 500·kHz band

• Two power v.rs ions . • . ea sy operation
TS·1305 runs 200 W PEPI160 W IX; Input on l BO-I S
meters and 160 W PEPI140 W DC on 12 and 10
meters TS-130V runs 25 W PEPI20 W DC rnout c n
all ca nes. senestate . wid eband nnat amp l ifi er
eliminates transmitter tuning, and receiver wroe­
band RF amplifiers eliminate preselec tor peaking

• Built - in Ipeech processor
Increases autno punch and average SS B output
power. while suppressing Sideband splatter

An Incredibly compact, full -featured , all solld ­
stat a HF SSB/CW transceiver for both mobile
and fbed operation . It covers 3.5 to 29 .7 MHz
(Including the three new Amateur bandst) and II
loaded with optimum opereUng features luch al
digital display, IF Ihlft. speech proceisor, nar­
row/wide filter selectlon (on both SSB and CW/ .
and optional OFC-230 digital frequency contra ­
ler.The TS-1 30 S runs high power and the TS-130V
II a lo w-power ve rs ion for ORP applicatlonl.

TS-130 SERIES FEATURES :

Processor, NIW switch, IF shift, DFe option
TS-130s/v



TRIO-KENWOOD COMMU NICATIONS INCo
1111 WE ST WALN UT I CO M PTO N, CA 90220

OPTIONAL ACCESSORIES:

• ST-I base stand (shown) which orovioes 1.5­
hour qUick charge, 4--pin connector tor dynamIC
microphone, and 50-239 antenna connector,

• Be-S DC QUick charger 11 5 to 2,0 hours)
• SMC-24 speaker/microphone
• lH-1 dekrxe leather case (tcp-qram cowhide)
• PB-24 extra battery pack With charger adaptef
• BH-l bet! hook

STANDARD ACCESSORIES INCLUDED:
• Flexible rubberized antenna with BNC connector
• Heavy-duly (450-mAh) NiCd battery pack
• External-standby (pn ) pluq
• AC charger • External-microphone plug
• Hand strap • Earphone

NOTE: Price. specifications subject to change With ­
our no tice and obligation.

• Repeater or simple. operation
Convenient mode switch snnts transrmttrequencv
+600 kHz Of -600 kHZ or to the hequency stored
in -MO- memory,

• Reve,... operation
Push.butlon switch shifts receiver to transmit ne­
cuercv and uansrnnter to receive trecuercv

• E.tended operating time
With LCD eoo overan low-current crrcet deSign.
Only draws about 28 rnA squelched receive and
500 mA transrret (at ' .5 W RF output), lor longer
operating lime between charges.

• Two lock switches
Prevent acciden tal necuencv change and accr­
dental transmission.

• BNC antenna connector
Easy 10 connect external antenna

• LCD "arTow~ indicat o",
Show -ON AIR: - MW (m emory recen). -BATTo
teeners status), and -LAMP- SWi tch on.

• High-Impact ca.e and zinc die-ca.t freme
Extremely rugged with antenna counterpoise.

• Elltemal PTI "lk:rophoneanc:leerphone conneeton
Easily accessible on right Side ot transceiver.

• Compact and lightweight
Only 2-13/16 inches wide. 7-9/16 rocnes high, and
1-718 inches deep. Weighs only 1.62 pounds (in­
clu ding antenna, battery, and hand strap),

;:>__ Microphone PTI and audio terminals

~__ Charger terminal

; __ Earphone Jack

Hand-shack.

Put a ham shack In your hand. The TR-2400
Is the ideal hand-held for 2 meters FM. It
I.atures a large LCD readout that can be
read In direct sunlight or In the dark, S·kHz­
step PU .ynth.slzed operation, 10-channel
memory, scanning, and te-euttcn autopetch
DTMF encoder.

TR-2400 FEATURES:

• lallie LCD dlgltel readout
Readable m direct sunlight (better than LEOs).
Readable in the dark (wi th lamp SWi tch). Virtuall y
no current dram (much less than LEOs) and dis­
play stays on. Rugged and dependable in hot or
cold temperature langes. Shows receive and trans­
mit frequencies and memory channel,

• 5-kHz-step frequency .electlon
PLl synthesized keyboa rd channel selection sys­
tem. No °S up - switc h needed. Sel ects rrom
144.000 to 147,995 MHz,

• UP/DOWN manual seen
Single 01 last continuous 5-kHz steps trom 143,900
to 148495 MHz 'or Amateur and MARS or CAP
strnplex or repeater opera tion.

• '0 memorle.
Retained with battery backup (only 2.0 mAl, "MO­
memory may be used to shift the transmit frequency
any desired amount 10 operate on repealers with
nonstandard split frequenc ies

• Built-In autopatch DTMf (Touch-Tone') encoder
Uses aU 16 buttons ot keyboard white transmitting,

• Autometlc memory .cen
Chec ks all 10 memory channels. Programmable
to lock automatically on either BUSY (signal ores­
ent) or OPEN (no Signal) channels

• Subtone switch
Activates subauet,bIe tone ercoce (not Kenwood­
supplied).

Synthesized,
big LCD,
10 memories,
scanning, Q!M.F
TR-2400



Ask for details,
prices .

TS·130·S

TS·830·S
~

FREE SHIPMENT (UPS Brown)

Ask for details,prices .
FREE SHiPMENT (UPS Brown)

New commercial grade transc'vr
provideS full 9 band coverage.

FREE SHIPMENT (UPS Brown)

COLLINS KWM ·380

MIRAGE B·1016 2M
AMPLIFIER
160W OUTPUT
SSB. FM. CWo

REG.279.95 $249.95
FreQ. range: 144- 148MHz _ RF oul:l60W nom,
(l OW in). • RF power in: 5· 15W _ DC operating
pwr: 13.6VDC @ 20·25A _ Inlerminenl duly
cycle _ Built-In receiver pre-amp, Aula '
mane Inlernal or e~ternal relay keying.

FREE SHIPMENT (UPS Brown)

CUBIC /SWAN ASTRO 103

BEAT THE
PRICE

INCREASE
while they last

TS·520·SE

(and other well known Kenwood ham products)

. ---'" ... .:. .. ..... ..... ......
~ •. • eo'

Ask for details, prices.

YAESURACK
FOR FT·7
STATION

TR·2400

CALL FOR YOUR
SPECIAL PRICES ON

ALL OF THESE OUTSTANDING ITEMS

FREE SHIPMENT (UPS Brown)

Ask for derails, prices.
FREE SHIPMENT (UPS Brown)

R.L. DRAKE COMBO
TR7/DR7 all band
transc'vr.

KENWOOD
I
,

25W OUT FROM TR·2400
w /American Radio "324"

TR·2400 plugs directly inlo com pact as­
sembly. linear amp features I/·Mos pwr

transistor. gives 25W
AF across band w 1.5
wens drive, Bu,Il·in
amp.. spkr boosts audio
more than 2W, Also cur­
rentlirruted charger
lor TR·2400. 12I/DC @ 4A.
Socket tor ext PTI miC.

R7 tull-coveraqe
rec'vr.

$199.95 FREE SHIPMENT (UPS Brown)

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

ANAHEIM, CA 92801
2620 w. La Palma.

(714) 761·3033 (213) 860-2040
1 mile east Knolls Berry Fa,m,

BURLINGAME, CA 94010
999 Howard Ave.. (415) 342-5757
5 !TIlles south on 101 from S FAIrport

BEST PRICES, DELIVERIES
FIVE STORE BUYING POWERI

SAN DIEGO. CA 92123
S375Kearny Villa Road (714) 560-4900

Hwy 163 & Cla,refTlOlll: Mesa 8IYd

FREE PHONE

800
854·6046

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

US A

OAKLAND, CA 94609
2811 Telegraph Ave.. (415) 451·5757

Hwy 24 Oownlown Left 27th oil-ramp.

CAW: CUSTOMERS PLEASE
CALL OR VISIT USTED STORES

- "-o 0
~

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

San Diego Fwy lit ViC10ry Blvd

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

.u:~,~,""'PHA·"""CO·"""_f«lL·ARRl·.o.sT_

• AVM TH lE >ol;HEA. & ..... n " ·IlIRO·IlIW·C""-UIOOOl· COE
·CO\..UNS·CUIlflS,CUSHCflAFT .oo.,,,,,A·QATQNG· OENT_
.DR.."e-ox e~NEERING' E,,,,.-.c. I1VSTlEOl · HY'O..... ·1COtoO
.J W " 'llE R' Ke NWOOD' "lM_LARse N·LUNAR· Me TI· "'FJ
• M'CRo-l Oll ' ""N " P ROO\JCTS . "" R -.o ~ · "'OS LEY • N Y~
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• THRB· TE"·T~C' TRtS T~O • V~~SU""" mao, moro'

ROTORS
ALLIANCE CDE

U.100 HAM IV
$41.95 $169.95

HD·73 T2X
$109.95 $229.95

FREE SHIPMENT (UPS) Brown

P, ;ces, specs 5Ubje<:1 to chang" WIthout noc;ce

VHF/FM DEVIATION
METER
$99.95
FREE SHIPMENT
(UPS Brown)

Oired meter readout 01FM devlahon (marl<.ed
lor nom, lone pad voice deviallon). Covers
144·148MHz w.-IraQ. selectee by ~U . 146,52
MHz xII supplied. Operates from 11 .9 to 161/0C,

CaM. ,,,.>denlS plea." add sal" liU.
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All in easy-lo-bulld,
money-saving kils

• Everything 'or your
amateur radio hobby,
Including antennas
and accessories

• Precision test Instru­
ments 'or the coma
plete tes' bench

• Innovative self~study
programs to help you
enjoy your hobby
more

• Complete line of
computers, termlnate,
printers software
and accessorle.

• Color TVs, fine
stereo components,
fuel-efficiency
prodUcts, conven­
Ience Items for your
home •••

• Delaware Vallay Flaa Markat • The
Delaware Valley Rad io Association, W2Za,
will hold thelr 91h annual Ilea market on
Sunday, March 15 from 8 a.m. 104 p.m. at
the New Jersey Nat ional Guard 1121h Field
Artillery Armory, Eggert s Crossing Road,
In Lawrence Township. Advance registra·
ticn is $2.00,$2.50 at the gate. Adeq uate In­
door and outdoor I lea market areas. sen­
ers are asked to provide their own tables.
Prizes and refreshments. Talk·in on
146.07/67 and 146.52. For additional inlor·
matlon or t ickets wr ite to: DVRA, P.O. Box
7024, West Trenton, NJ 08628; s.a.s.e.
please.

• ERAA aso Party · The Edison Rad io
Amateur 's Associat ion (ERAA), WABSVA.
of southeastern Mich igan will host a aso
party to commenorate ERAA's 40th ann i­
versary. Operations will begin 1400Z
March 14, and will end O2OOZ March 15
(0900 to 2100 EST. March 14). Those wren­
ing to part icipate shou ld excnence s ignal
report and stale with the ERAA aso party
group, Phone operation only: suggesled
frequencies (MHz)- 3.930, 7.240, 14.300,
21 .400. 28.800, 146.52 simplex, and
144.73/145.33 (ERAA repeater). The ERAA
aso party group will be operational from
Thomas Edison's I lrst power stat ion, Sta·
t ion A, In the h istoric Greenfield Village,
Dearborn, MI. aSL via WA8SVA, 12806
Royal Grand , uetrcrt. MI 48239. Partic i­
pants will receive a certif icate by enclos­
Ing a buefnese-etze a.a.s.e.

• Tradefe.t '81 · Penn Wireless Assn. Inc.
will hold Its 'rracetestat on Sunday, March
29 at the Natlonal Guard Armory South­
hampton Rd. and Roosevelt Blvd. (Rte.it1)
Y2 mile south of the Penna. Turnpike exi t
it28. Sellers space 6' x 8 ' $5. Bring tables,
limited number of power connections, $3.
General admission $3. Prizes, refresh­
ments, rest areas, displays, and surprises.
Talk-In on 146.115/715 and .52. Contact:
Thomas Gallagher, WB3DJF, P.O. Box 734,
Langhorne, PA 19047.

• Lak. County Hamf.,t -The Lake County
Amateur Radio Assoclatlon is sponsoring
it s third annual hamlest on Sunday, March
29 at the LakeCounty High School In Madi·
son , Ohio. Commercial exhibits for the am­
ateur and computer enthusiast, plus flea
market, prizes, and refreshments. There
will be over 24,000 square leet 01 indoor
space, and tables/display spa ce is 85· per
lineal foot. Admission Is $2.50 in advance
and $3.50 at the gate (send e.e.e.e. before
MarCh 14 for advance t ickets). Talk·in on
147.81/.21. For more information, contact
Lake County Hamfest Committee, 5555
Anaconda Rd., Mentor. OH 44060.

• 35th Annuallaw1on·Fort Sill Hamle. t ·
This event will take place on Aprll4 and 5 at
the Sandpiper Inn, Lawton, Oklahoma. No
charge for dealer and swap tables. Events
include f lea market, MARS meelings, and
OCWA breakfast. Banquet on Sunday. For
registration information, write to W5KS,
Box 892, Lawton, OK 73502.
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AN EDITORIAL

,
Say You Saw It In CO

(contInued on page 97)

this to a large degree Is true, we do
cover a lot of territory beyond those
areas. Surveys, Including our own last
year, show that the biggest group of
amateurs can be classified as "gener·
atlsts.' This means that they don't
really Identify themselves with any
particular aspect or mode of amateur
radio, but on the other hand get Just as
much enjoyment out of amateur radio
as those who tend to specialize. The
next largest group of amateurs (and
there are lots of groups) are the OXers,
the Contesters and the Award
seekers, who comprise one group.
These two groups (the generalists,
and the DXers, Contesters and Award
seekers) in particular represent a span
of moderate operating time to concen­
trated operating time with the princi­
ple distinction being how that time Is
spent. I guess If we had to deflnea role
for CQ or a working philosophy, It
would be to expose the amateur to the
many ways that t ime can be filled. I'm
not speaking of empty hours or mean­
Ingless bits of trivia that add nothing
to one's life, but the expression of en­
joyment and accomplishment as seen
through our columns and features
each month. It's there If you want to do
It, think about It or s imply take a
casual interest In read ing about what
your fe llow amateur 15 doing. Part of
this role Is teach ing or simply making
material available to learn about
something new. Learning the hard
way Is just that, the "hard" way.

The "new blood" In amateur radio
and some of the tired "old blood" need
refresher courses and basic courses
from time to time just to be aware of
what's going on in the outside world,
to broaden one's outlook, sharpen
one's skills and perhaps learn not to
step on one's neighbor's toes. It's be­
ing able to look at an exotic piece of
new equipment and having an Idea of
how It works and how It's used, not
necessarily how to design It. It's see­
ing the poss ibilities and deciding
whether or not it's for you In any form.

CQ's Role J All of our regular writers and colurn-
I...;{lst s have something valuable to say,

co traditionally has been known for
It s Contests and Awards and as pri­
marily a DXer's magazine. Although

The Good Old Deys, Sort Of
With the demise of Cortlandt Street

and with Canal Street turn ing Into an
antique and hardware center In New
York, it's become harder and harder to
find those exotic electronic goodies
that nourished the Imagination. Gone
are the little sub-aseemblles, strange
parts, surplus whatchamacaliits that
so ld for a few bucks that you just had
to have. Well, you can relive some of
those days, the days of the Olsen,
B&A, McGee Radio era of catalogs, by
sending away for the ETCO Electronic
Things Mail Order Catalog No. K. I
received one in the mall this week and
it brought It all back.

I guess you could assume that there
must be factories In strategic areas
turn ing out "close-outs," broken or in­
complete sub-assembl ies and really
interesting Items that don 't really
relate In your mind to finished prod­
ucts. Who cares; It Is a feast for your
mind. 00 yourself a favor and send for
one; It's free. Write to them at: ETCO
Electronics U.S.A., North Country
Shopping Center, Route No.9 North,
Plattsburgh, New York 12901.

vice facilities, engineering and met a
lot of the fellows In what I would guess
Is sort of the think tank. No, I don't
have the Inside scoop on anything
new, but we did talk over the possibili­
ties of future products. As is typical on
my trips, I get to meet far more people
than I can keep track of and names be­
gin to jumble. What I should do Is take
notes. An Interesting sidelight to the
trip was that I had the occasion to
drive with Jack and Dan In their re­
spective cars and found out that they
were both avid mobile c.w. operators.
Jack especially astounded some OX
station by telling them he was opera­
t ing mobile.

It was a terrific couple of days and
almost like a mini-vacation for me to
experience the hospitality and the
scenery of Tennessee.

As t mentioned last month as we
were about to embark on the CQ Jack
Daniels Relief Column, I would tell you
about my trip and the folks at Ten-Tec.
The trip started off with my having to
explaIn to the security guards at La­
GuardIa Airport what I was doing wIth
several bottles of liquid in my attache
case. "Bringing coals to Newcastle" I
said, trying to explain that I was only
returning something to Tennessee
that was made there apparently only
for export .

I arrived at Knoxville and after rent­
ing a car started the 25 or so mile drive
to Sevierville. home of Ten-Tee. The
countryside is magnificent with roll·
ing hills and mountains. Not far away
Is the town of Gatlinburg, which is at
the entrance to The Great Smoky
Mountain National Park. The moun­
talns dominate the horizon In that
area, and in the early morning the
"smoke" or clouds or whatever it Is
that creates that phenomenon pro­
duces a beautiful panorama that's
hard to describe. Early my second
morning there I took a drive closer to
the mountains and Just stopped along
the road to simply stare at them for a
while, trying to take It all In. Of course,
I forgot to take my camera along on
this trip.

Ten-Tee Is on the main highway just
on the other side of Sevierville (named
for the first Governor of Tennessee,
John Sevier). Jack Birchfield, K4JU,
the President of Ten-Tee, had told me
to listen In on 13173, the Knoxville
machine, In case I got lost. There Isn't
much simplex operation In that area
due to the mounta ins. I didn't get lost
and got to Ten-Tee In short order to
meet w ith Jack, Dan Tomclk, K4HYF,
and Tom Salvetti , W04FVU. Most of
the afternoon was taken up with a
plant tour where I saw the Omnls,
Deltas and Hercules 444s being as­
sembled. I followed the process from
the basic metal work to the finished
product, each step w ith It s correspon­
ding quality checks and ind ividual
cyc ling and testing. They also tabn­
cate metal parts and cabinet ry for
other compan ies In and out of the
electronics industry.

The next day I got the tour of the set-

8 • CO • March, 1981



Experience SUPER RIG al VOW" TEN·TEC dealer, 01" write fOl" full details.

TEN-TEC SUPER RIG IS READY, For evel'y bud. evel'y band
condition. With the lateat In solid-state hf technolO1J1l. the latest
In feature• . To make c o m m u n ic a tio n. ea.le.., mo..e ..ellable ­
s u per.

OMNI-C
The new model In this famous series. With new coverage and new features
to make It beeer than ever!
All 9 HF Bud• . From 160 through 10 meters, including the new 10, 18
and 24. 5 MHz bands. Coverage you can live with-for years and years.
3-Mode, 2 .Range Offset Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ra nges: :!: 500 Hz or:!: 4
kHz. For complete flexibibty In fine tuning, a OX work, o r net operations.
Seve n Respons e C u rves. Four for SSB, three lor C Wo With new
switching to select the standard 2.4 kHz filter, optional 1.8 kHz SSB filter,
500 Hz or 250 Hz C W Iilters. and standard 450 and 150 Hz CW active
audio Iilters. Up to 16 poles of I-I liltering plus audio filtering to handle any
situlItion.
Built-In Notch Filter a n d Noise BJ8Jlker. Notch Is variable from 200
Hz to 3.5 kHz with a d epth of more than 50 d B. New noise blanker reduces
ignition and bne noise. Both standard equipment
" Ha ng" AG C. New, smoother opera tion .
Super Specs. Optimized sensitivity-a balance between dyna mic range
and se nsitivity (2 IJ-V on 160 to 0. 3 IJ-V on 10 meters) Greater dynamic
runge: better than 90 dB. And a PIN diode switchable 18 dB enenuetor.
200 WlJtts input on all bands! lOO~ duly cyl;1e on all bands fOf up to 20
minutes.
S u per Co nven ient . Buit-In VOX with 3 up-front controls. Buit-/n PIT
control a t front and rear jacks. Buit-In Zero-Beat switch puts you on exact
frequency. Buit -In Adjust4b1e Sidetone with variable pitch and level
AdjU$fabJe ALe lor full control from low power to full output. 2 -Speed
Breok-/n, fast or slow speeds to fit operating conditions. Built-In Speaker
ehmlnetes desk clutter. Automatic Sideband Sekction-reversible.
Super Design. All Solid-Stale and Broadbanded-fro m the pioneer,
Ten-Tee. Modular plug-In Ci rcuit boards. Function al Styling with convenient
controls. full shielding. easy-to-use size (5-%"h x 14 11. "w x 14"d ).
Super Hercules Co m panlo n _ Styled to match, plus separate receiving
antenna capability, plus transceiver front panel control of linear's
bandswitching (one knob does It all ).
Full Acce s s ory Une includi ng Iilters. remote VFO, power supplies,
kevers, miaophones, speech processors, antenna tuners-aB in matching
roio<.
Model 546 OMNI_Serie. C .• •• $1189.

HERCULES
Amateur Radlo' s Ilrst full break-In solid-state kW linear amplifier. With the
reliability you'd expect fro m the pioneer in hiqh-power solid-state
ted1nology-TEN-TEe.
AU Solkl-Stak. No rcbes, Instead. HFRCUlES uses two 500-waIt push-pu1
sokI-state ampli6er modules with an output: combiner. Super sold.
Broadb.nd De.1gn. No knobs. no luning. From the po.df. TEN-TEe. For
fast. effortiess c:har9n9: d bands. Super ea5l}

Automatic &n.:a.w1tcbJng IolIhen used with OMNI (the OMNJ bandswitch
also controls HERCUlES bandswitching through a motor driven stepping
switch). Super convenient
Full Break-In. HERCUlES puts the conversation back Into hlgh power CW
operation-you can hear between every character you send.
Full Coverage. 160 through 15 meters plus lour "AUX" positIOnS for l o-meter
c:onversion by 0\NI'"Il'!" and future band adcioons.
FuU GaDon. HXXl watts input on aD bands. 600 watts output. typical. Built-in
faced ..... coolng. Driving poo.lo'eI: 50 watts., typical. M;!Stllbie negative ALe
vobage- 100% duty C¥Ie lor SSB voice modulation; 50% duty q.de lor
cw/lITTY(~ time: 5 minutes max.1 Continuous camer operation at
redaced cenpet.
FuU Prolection. Sl.ic LED staus indiClltOrs continuously monitor operallng
conditions and sh ut down the ampklier whenever any one exceeds set bmits
(the exeter automatically bypasses the arnplifier under amp~ller shut-down for
barefoot operation). The six pererreters monitored are: 1) overdrive; 2) im­
proper control swttch setting; 3) heat sink ternp.; 4 ) SWR; 51 overvoltage/OYeI"­
cummt; 6) If output balal'la!. Two meters monitor COIedOfCUIlent,~, and
forwardIreverse power. And a hlghIy effident aulomcltic 1M uokage~
dra.JIt (patent lllpIlled lor) elrrmates the need lor s,k tillg lransbllH!r taps,
prevents applying sec hirj'I a voIl;,ge 10 ftna,I ampl6er devices, l:«omes
operative~ low jne cor'Ilitions.
Supa Pow« Supp ly. Pn:Mdes app"OXimateiv 45 VOC @ 24 amperes,
operates on 1051125 VAC or 2 101250 VAe. 1ape wound transformer and
choke reduce weight (SO lbs.) and size (71o'o1"h x 15'%"w lI: 13 W d ). Separate
endosure.
Super Styling. Designed to match OMl'lI, the HERCUlES has the same
height as OMNJ. plus matching ball and matching colors. Th e front panel is
simpIidty in itseIl with two push-button swttdles (power and mode) plus two
knobs (mete!" and bandsvmchl, and a "block-out" monitor paone! (.......hen unll is
off, mete'S are unobtrusive). Ampl6er~ is 5~"h x 16· w x 15Y;-d
Model 444. HERCULES a mpUfler & power s upply .. •. $1575.

l ie ~EN-TEC, IN C.11EW I UI V1~U, I"£ II II U I (( n.n
' '''''''T .". ,,"""".....<"~ .... .....
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KLM's KT-34A ••• Broadbanded, efficient, compact!

'OM 15M

c.~.25A 10M ..l -----J Conventional tr'bander element.1B8A ISM
.137J. 20M

Devel opment o f the KT·J04 A elem ent

' OM C'

C1
1. Replace coils with jossiess

linear loading

2. Fold back and symmelricallv

> l-ih
place lineal loading fOI
mechanical strenglh and

balance ,

r C' :&
3. Extend eiement tc 1/4 w ave

* C2Ii on 15M . Fold back and ee -
couple lip with C2.

I- .zs.\ ' OM-I ---J
.25A 15M • Extend tip for 20M . Tuning

. 1B8A 20M of 15 and 20M is
independent .

CIRCLE 6 ON READER SERVICE CARD

Frequencies of operation:
14.0-14.350 MHz
21.0-21.450
28·29.750

Gain: 7 dBd ± .3 dB across each band
F/S : 30 d B
FIB: 20 d B
Feed impedance : 50 ohms with balun supplied
Power rat ing : 4KW PEP
Boom: 16 ft . x 3" 0 .0.
Mast: for 2" 0 .0 . (standard)
Element length: 24 ft . average
Turning radius: 16 ft .
Wind area: 6 sq . ft .
Wind survival : 100 MPH
Suitable Rotors: TR44, Ham " M ", HO-73,

xa-soo. etc.
Price: $389.95

KLM P. O. 80)(816, Morgan Hill, CA95037

KT-34A SPECIFICATIONS

What makes the KT·34A so different from a convent ional t ribander7 Basically, the traps, coils. and
capacitors have been discarded in favor of lossless linear-loading and Hi-Q air capacitors. all composed of
aluminum tubing! These allow the KT-34A to handle 4KW PEP at an unusually high level of efficiency. The
linear loading also makes full 1/4-wave elements possible on 10 and 15 meters, and brings 20 meters much
closer to the desireable 1/4-wave than any conventional tr ibander (the sketch below shows the remarkable
metamorphosis of the KT-34A designl.

Two driven elements are employed to make the KT-34A unusually broadbanded (a concept applied to
most KlM antennas) . VSWR and performance remain nearly constant across each of the three bands (see the
VSWR charts) . A KLM balun is supplied to allow direct feed from you r 50 ohm coax.

Structurally, the KT·34A is built tough. No boom support is required. A ll the aluminum, including the
boom, is strong weather resistant 6063-T832 alloy. All the hardware is stainless steel except for the mounting U­
bolts . Virtually indestructable Lexan insulators support the elements and insulate them from the boom. Rotat ion
is possible by most any ham rotor . Wind balance and wind survival are excellent . Boom length is only 16 feet .

To meet your future needs, the KT-34A is easily expandable . The KT·34XA Upgrade Kit , which adds two
new elements and doubles the boom length, produces substantial increases in performance . Your KT·34A
cannot become obsolete!

A great deal of thought and care has gone into the design of this antenna . It 's not just another "me too"
tribander , but one developed from modern techniques, materials and engineering . W e hope you will give it a try .
We know you won't be disappoin ted .. . .



touch ofC/ass
There are those who will only be satisfied with

the finest.
For these perfectionists HAL Communications is

pleased to offer the OS 3100 Automatic Send­
Receive ASCII. Baudot and Morse Terminal.

We cordially invi te you to request our catalog.

HAL COMMUNICATIONS CORP.
Box 365. Urbana.ll61B01. (2 11) 367-7373

FiN our European customers. contact: Richler & Co. D JOOO Hannover J • Transradio SA. 6816 BissonelLugano · Radio Shack, Ltd.,
London NW6 JAY . Erill TCKpdahl Telecom. DK 3660, Stenlose, Denmark

CIRCLE 92 ON READER SERVICE CARD



Results of the

CQ World Wide
WPX SSB Contest

BY BERNIE WELCH *, W81MZ

FANTASTIC! TERRIFIC! STUPEN·
DOUS! OUTSTANDING! These al l
describe th is year' s event. wh ich
reached the all-time peak activity that
produced the largest number of logs
ever received for an s.s.b. weekend
during the 24 year history of the con­
test. A goodly number o f contestants
expressed opin ions about band condi­
tions , with a majority indicating that
these were the best they had ex­
perienced during the current OX con­
test season.

The old saying "records are made to
be broken" certainly held true, since
36 all-t ime records were smashed. The
one-mill ion plus score has almost
become a matter of fact, rather than
an accomplishment of a few "big
guns. " As an example, 242 stations
are in this elite group, which is an ln­
crease of 77 over last year.

Who would have ever thought a few
short years ago that a station could
qualify for the WPX AwardfHonor Roll
during one weekend of the WPX con­
test? Operating high up in beautiful
San Mar in o, the champion mult i­
si ngle station, 9A10NU, established
the new prefix record of 723. Also, 13
stat ions worked 600 or more prefixes,
while40 acquired 500 plus. In addition,
an unbelievable 287 easily topped the
300 mark, whi ch is needed for the ln­
it ial WPXAward.(Please note that Bob
Hunt ington, K6XP, is the manager of
the WPX Awards and the Honor Roll.)
Spain joined the prefix parade with
more than an average supply of new
delights. The Russian Special Olym­
pic prefixes were plentifu l. Others like

• 7735 Aedbank Lane, Dayton, Ohio
45424.

12 • CO * March. 1981

Mexico, Poland, Venezuela, Belgium.
Brazil. Yugoslavia, Hungary, Panama,
Ecuador, Portugal, Honduras and
England provided a varied and ex­
citing assortment. The new East Ger­
man "Y" prefixes, with their many
numbers, contributed greatly to the
new prefix record. However,
noticeably absent were specials nor­
mally used by the Finnish and Cana­
dians. We hope they will return soon.
The FCC's current call sign issuing
policy has been a major factor in con­
tributing to tne increased popularity of
the WPX, as the USA now has more dlt­
terent prefixes active in the contest
than any other country.

Our available data indicates that
the possibility existed for a station to
have contacted over 950 different
prefixes.

Around the clock pile-ups are tradl­
ttonal and continue to prevail as was
truly evident by OX stations such as:
HZ1, JT1, 584, HS1, UMB, 5W1, V09,
FY7, TG9, VP9, J01, C6, VP2, C02, FS7,
EA8, EA9, EL2, CT3, 4X4, HM1 , 9K2,
OH0, EA6, 9H3, KH2, OU2, KX6. YC1,
9Y4, TF3, FM7, T3, VP5, VS6, 9X5, 5T5,
PJ2, 7X4, FOIl, 3VB, TU2, 005, JW7,
VU2, JY3, PJ2, PZ1, 04, 068, AH2, ZL3,
BP6, AHB, J6, UJB, UIB, VK4, NP2, VPB,
ZK1,H31, ZS3, OY8, etc. You probably
worked enough countries during this
48 hour period to qualify for CO OX or
OXCC Awards.

TG9G1 set the new world high ORPp
record , while N2AA did the same for
the USA. 160 meters was an extra
special bright spot with more activity
and entries than ever before. VE3JAY
is now the top scoring station on the
top band, while W8LRL continues to
be the USA leader. We still need
"firsts" on 1.8 MHz for Africa, Asia,
Oceania and South America. Con-

gratulations go to CT3BO, whose eo
meter operation from Madeira Islands
established a first African record .

Expedit ions are always an lmpor­
tant part of the contest scene. The
K8ND and WD8A LG Jou rney to
Anguilla, operating as VP2E, won for
them the Trophy Award. Many thanks
to PJ2CC, VP2EEU, FG00 YMIFS7,
IY4FGM, OHmAM, VP2VGB, HI6XOl,
OH3JRJOH0, 9A10NU, JK1J EO/J01,
VP2MGO, SM0AOOIO H0, W2STMI
VP9, W1 BIH/PJ2, OH0XZ, and W9VAI
KP4 and the ops for their expedition
contribution to the contest.

A new trophy being awarded as of
this year is for South America, Single
Operator All Band. The donor is none
other than "Mr. ORPp," Ron
Moorefield, W8I lC. We need trophy
donors. If you are interested. please
contact W1WY or myself, W8IM2.

May I suggest that you acquaint
yourself with the new rule changes
which will be effective with the WPX
SSB Contest sched uled for the
weekend of the 28th and the 29th of
March, 19B1 (GMT), especially the part
that pertains to the Multi-Op, Single
Transmitter category, which now con­
tains a tn-mtnute requirement, with­
out exception. Also, there is a re­
quirement for an alphabetical/numer­
ical check list of prefix multipliers to
be sent along with each contest log .
The rules are published in the January
'81 CO magazine.

Each year we receive suggestions
that contestants fee l if implemented
would improve the contest. Currently,
we have a large number wanting to ex­
tend the length of operating time for
the single operator category from 30 to
36 hours. let me know your opinions
by dropping me a line directly, or via
CO offices.

Say You Saw It In CO



The San Marino special even t station for UNICEF. 9A 10NU, is the Multi-Single
World Champion. Ops: (standing L To R) 14ZSQ. 14LCK, 16PLN, J4LEC, "MXM,

/4VaS, (seated) '''VEO, /4USC and /4ADS. J4RYC,I4BFY. M1C not In photo.

mi llion ... K4KZZ. A great way to celebrate
my f irs t a nn iversa ry I n amat eu r
radio-f irst licensed 3-29·79 •.. N4CMJ.
Many remarks about the old Swan Island
c a l l. .. KS4K. Biggest thril l -work ing
HS1ABO! New country and zone ... AK4T.
Be s t contest I have eve r oper ­
ated ... KT4W. Could not slay awake for
the VK's and JA's-enjoyed contest on 80
meters very much ... KG4W.

Thr ills- being c a l led b y 9N1MM ,
JT l KAG and VU2CBG In middle o f even ing
JA run ... K5 MR. Out standing te st as
always! Well supported by OX eta­
ttons ... K5DB. 40 meters horrib le for OX
due to OAN and V E crowd under
7.1 ... WA 5IYX. Very heavy thunderstorm­
ing for more than 12 hours .. .WSOB. Work­
ed 6 c on ti n e n t s o n one U TC day
•.. W05B EP. Didn't work W81MZ or any
other W8 ... K1OWO/5. Fantastic condi­
1I0ns-JA's are super operators ... K5Z0 .
Bern ie- My compliments on you r yea rs of
service for the contest. Amateur s li ke
yo urse l f have made a great ho bb y
... AC6V. Nearly 70 yea rs o ld-not able to
sland gr ind of constant plugging-have to
get my beauty s leep ... W6BYH.

Waited too long belore looking lor USA

The new CarIbbean/Central America
Trophy was won by Sta tion H31LR,
opera ted by Dble Johnson, HP1XOJ,
ex KZ5OJ. It was an All Band, North

America record.

Random Contest Comments
"I tried 40 and 80 but nobody copy me.

HI. HI. (OAPp)... TG9G1. 76 countries in
one weekend (O A Pp) ...W40A o p .
W4PFM/OA8V. Worked my last one for
WAS (OAPp)...OA8KO cp. ON6NL Com­
pleted DXCC OAPp in the test ... ABIiX.
Con tests are snn fun after 48 years of ac­
t ive operat ing (QRPp)... W9PNE. ORPp
op's don' t buy finals, Just medicines for
so re throats and hai r co lor to cover the
gray after the contest. HI. Another great
one CO... WA3FNK. The WPX is the ab­
solute best contest for ORPp operation ,
wish it came twice a year •.. KA5N . Had
surpris ing band cond itions both days
(O APp) .•• UR2AHF. Bernie, thanks for
staying on with contest. I completed WAZ
and 15 meter OXCC ..• K1AB. Best hour
115 OSOs •.. WB1ANT.

I missed the PY special prefix ­
es . . .WA2AUB. My fi rst contest ever with
no dupes .. . KB2DE. Nice to be a sought
alter station for a change ... WV2Z0W.
Lot s of activl ty-a DXer 's
dream ... WB30NL. Feel li ke a OX stallon
on 40 M with my call-now I know what
they go through ... AG3H. Finall y broke a

At Fairbanks, A laska, the KL71RT
Mufti-Mufti Trophy winners. (L to R)
KL7J HN, WL 7AGG, KL7IRT, KL7GL,
AL 7Z, KL7ENY, WD0FIR. Ops not in
photo are KL7AY. AL7AK, KL7R,

KL7BA, KL7JfZ and KL7AZJ.

More and more contesters and OX­
ers are fi ndi ng their way to the Contest
Forum at the Dayton Hamventlon. In
my opinion, last year' s prog ram was
among the best. It was great to see so
many of you in attendance. I am happy
to announce t hat I will be back
moderating a big '81 Contest Forum.At
this early date (Nov. '80) we have
already three of the most current spec­
tacular contest expedit ion slid e
shows scheduled. Plans also Include
several popular contest personalit ies,
contest trophy award presentations,
contest committee members from
ARRL and CO, plus a representative
from the Nationa l Contest Journal.
The dates of the next Dayton Hamven­
tion are April 24, 25, and 26, 1981. The
Contest Forum is from 9:00 a.m. unt il
12Noon, Saturday morning, April25th .
I am looking forward to seeing many of
you OX and USAcontesters.Come and
enjoy the fun and say hello. Let 's have
an eyeball OSO.

The big OX Forum is scheduled for
the same date, immediately following
the Contest Forum, in the same room
with over 1200seats, from 12 Noon un­
til 4:30 p.m.

Much apprec iat ion to Bob Cox,
K3EST, for his assistance with the '80
CW results. Effective with the '81 WPX
Contest. ALL LOGS-SSB and
CW-Iarge or small, should be sent to
either the CO ottlce, or directly to me
at my address, shown on the f irst page
of th is article.

Sample cover sheet and log forms
are available from CO. Statesiders
send s.a.s.e.; all others send sel f­
addressed envelope and IRC's.

We are in need of one or two add i­
t ional working assistants for the WPX
Contest Committee. If you live In or
around the Dayton area and are active
and interested In OX contesting, and
most Important, have the time to
donate, please contact me (W81MZ)as
soon as possible.

This year's working assistants
were: Ron Moorefield, weI LC; Ray
Alea, KB8JF; and newcomer Steve
Bo lla , N8B JO , plu s Ka ren
Schneder-certl fic ate awards; and
my XYL, Eleanor. These are all
outstanding Individuals devoted to a
bigger and betterWPX contest for your
enjoyment .

Thanks so very much for the many
kind words regarding my continuance
as the CO WPX Contest Director. I will
try to do my best.

See ya in the '81 WPX SSB pile-ups
from the Turks and Catcos Is lands. I
plan to operate 20 meters, slng te-op,
with my call , VP5BER. On 10 meters
will be Dick, K4UTENP5A; 15 meters,
Bill , WB4EYXIVP5WW; and on 40
meters, Ron, N4KENP5B. We'll be po­
Ing for new North America records.

73, Bernie, W81MZ
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CIRCLE 6901'4 READER SERVICE COUPON

AI your
B&W dealer,

Power rated 2kW PEP,approx. 110-ft span

Complete with • wire · traps ·
end Insulators ' 50 ft RG-8/U,
PL-259 connector • heavy
dUly cast alum inum and stea-
tite center connector.

4-Band (40 thru 10M).
55 tr model 370- 13
also available. pre­
assembled only.

Wallace, W8LRL, located In West
Virgin ia, is the ali-time USA Record
Hofder on the top band. His other 160
meter accomplishments include
WAC, WAS, WPX-380 prefixes, 31
roses, and 147 countries worked. How

about that?

Pre-assembled
Mooel370-11

A first t ime Single Op Single Band et­
fort by Mike, W88IFP netted him the
2nd Top Score in the USA 8th District

on 21 MHz.
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CU8A
14 69,1 29 195 125

•••

ORDER TODAY!

Each Shipping Ttlal

$1 7.95 $2.55 $20.50

$ 1 6.9 5 $ 2 .55 $ 19.50

SPECIAL LIMITED OFFER!
Amateur Radio
Emblem Patch

only $2.50 postpaid

u USCalltlOOk

o ForeIgn
Callboo ~

When ncomes to
AMATEUR
RADIO QSL's

nos the
ONLY BOOKI
us or DX Listings

Pegasus on blue held . red lettering 3 ~ wide x
3 ~ high. Great on jackets and caps, Sorry . no

call letters,

RADIO AMATEUR IIb kca aa INC.

~ ~;:t~h~';~'~'~~ Dr i ve
Lake B lUff , IL 6 0044 , U5A

Order f ro m you r d ealer o r d i rec t ly from
the cu onsner. A ll direct o rders add $2.55
for sh ipping . illin oiS resi dents add 5%
sales tax.

O rd er b oth b ooks at the sam e time for
$ 3 7 .4 5 inclUdi n g sh ipping.

Here they are! T h e latest ec ttron s. World­
famou s Rad io Amateur c anbooks, the
most respect ed an d com plete Ust lng o f
rad i o am ateurs. Lists calls, li cense classes,
address informati on. L oad ed w i t h soecta t
features such as call changes, pre fi xes of
the wor l d , standard time ch arts, wor l d ·
wide QSL burea us , an d more. T h e U .S.
Edltlon featu res over 4 0 0,000 IIstlngs ,
wi t h over 1 0 0 ,0 0 0 changes f rom last
yea r. T he Forei gn Edit ion h as over
300 ,000 listings, over 90,0 0 0 changes.
Place your o rder f or the ne w 1 9 S1 Rad iO
Amateur Cal1bookS, available n ow.

~~lIbDDks
NOW READY!

2120 414
678 296
27 19

614 2n

MONGOLIA
21 3,636

KOREA
A 2,231,046

21 376.512
14 1,463

KUWAIT
A 519,929

834,960 861 355
723,492 781 324
593,776 732 ,96
400,862 527 266
385,848 515 278
378.780 56B 238
367.521 546 ,31
339.200 545 212
23U62 438 189
202,446 359 201
189.357 318 213
186.381 370 177
11'9,982 360 198
11 4, 836 246 164
112,7\17 261 151
l00,3SO 244 150
97,314 232 141
75,012 210 136
73.786 211 129
54,960 165 120
42,432 138 104
33.761 131 91
32.680 125 95
32,305 128 91
26,622 118 81
17,500 94 70
1~ ,940 84 60
11 ,832 70 58
8,550 63 so
7,050 55 47
4,095 40 39
2,200 31 25

4118 12 12
108 6 6
20 4 4

21 492.975 812 313
21 1,12U12 1228 408
21 436.540 541 299
.. 314,056 567 200

302,489 453 257
264,096 429 252
235,334 433 209
164,010 343 213
163,986 331 181
151.590 310 186
lSO.56B 288 168
125,280 272 174
113.900 251 1/0
91.020 263 148
00.244 207 154
64.134 203 126
55.660 183 121
40.93-4 182 97
3-4 .740 145 00
30.527 131 89
24-240 119 80
22436 103 79
21.406 106 71
20,075 106 73
20,022 103 71
18,084 100 66
13,824 79 64
12.780 75 60
10,476 71 54
9,792 67 51
9,063 76 63
8,364 58 51
5,358 51 47
5.130 51 38
2.680 32 30
2.100 33 25
1,875 27 25
1.8n 28 26

871) 20 15
765 20 17
559 15 13
85 7 5

14 1.092,564 986 396
{OPR JAI:IJCJ

14 6211, 574 m 293
294.742 «7 259
152,096 311 194
58.438 181 122
24.840 135 92
22,041 111 79
16.827 98 71

126 8 7
7 237.800 455 164

3.5 5.760 51 45

9l(20R

JllAN

THIALAND
IIS1A80 A 1,!l44.603 aese 433

Hl9l([
HMlTR
HL91U

SAum ARA81A
"ZlHZ A 812,922 847 327

OGASAWA.IIA IS
JI1KMYIJOI 21 22,236 207 66
JOIAMA 21 21,409 133 19

JH1JGG
JHli\GU
JH3GRE
jf3KIoIO
JA.8MIiZ
JH2JUK
JAaEOC
JA IJKG
JH1 ARC
Jl1BlW
J"-3BBG
JLt eet.
~,­
JA1FO
JA311Gl
JH7WKO
JE3FUIoI
JA 1EEG
JG3XKP

"'"'JH20AN
J II 40Jl

"­J II lNHY
JK 1NSR
JAaHUl
JA1GAX
JA1AAl
JR3QCT
JA9JKL
JAa MllI
JE3CM
JA7fM l
JlllfJK
JF2 LTH
JR6RWY
JUOK'
JA5JCC
JH5fXP
JK1Pll
JK1YSP
JH7RVO
JF3NlO
JG3KKY
JAlOCO
JAOCIY
JAilDHI
JK IFWR
JMIFHl
JR41lYO
JK1J58
JH OClO
JF3PlF
JII 0CWX
JH4PPO
JF1FlU
JA.lI10S
JI1A.J K
JM111X U
JHBfGM
JM 1CPA
JE3XWJ
JRllGA
JF2PHW
JA4fWH
JR4HVf
JII7FWS
JF2AFJ
JMIHEW

"""..
"'"~JK1WP
JH5KKM
JR7AIIT

"""'JG3LlS
JM1DUH
JA1YFl

JR1R[R
JA.5MOU
JASUBW

"""~JG3RDO
JA21KO
JA6YY
JA4 NOV
JA28AV
JAlitCJ

JAPAN
A 2.201.1lK tsee 401
A 1.99l.124 1839 393
A 1,2211 ,083 1119 313

806,558 1080 272
787,520 B64 320
724,4119 793 323
544,roB 711 266
387,552 519 2&4
306,774 432 247
216,166 470 22~
216,739 410 193

,. 203,390 361 215
" 199,549 343 203

178,296 317 2M
1/7,230 389 1~

162,985 314 185
139564 305 164
131.085 264 195
123.86 1 264 159
122,257 231 11'9
99,900 239 148
82JI08 239 134
71 .694 195 1~6

66.249 111 139
60.914 202 133
57.933 166 123
53.072 In 107
43.5;>6 140 107
36,259 128 101
30,014 12 1 86
22,869 11)5 n
n 190 109 10
21.096 1M 72
19,1 16 91 81
12,238 75 58
12,1 44 122 69
9,849 76 49
9,381 &0 53
5,822 52 41
5.782 49 43
2496 32 26
1,518 23 22
1.365 23 21

5,0 eo 13
444 15 12

396 12 11
166 8 7
18 3 3

2B 1.784,613 1573 393
2B 1.351,680 1315 352
28 1.241,100 1291 350

986.244 995 3~

ISIlAEl
A 2.509,713 lIM4 431
28 2.718,160 2221 440
7 36,414 100 63

CANARY ISLANDS
EA.8Tl "296,536 31$ 262
EABJE 2B 193,476 1011 219

PANAMA
H31L1l A 5.391,396 3805 658

(OPR HP1XOJI

VIR(lIN IS. 1U.S,1
NP2AE "345.470 950 193

MADEIlIA ISLAffOS
[ 13110 J.5 1111 .412 230 133

PlJERTO RICO
W9VAfKP4 28 93.654 365 121
KP4WI 3.5 364.m 406 2113

AFRICA

CYPRUS
SII41lF A 898,092 802 404
SUEr 28 116,070 299 159

[EUrA" MElIlLA
EAiEO A 1.816,~8 1395 396

VIRGIN IS. IIIRITIS")
VPlVGII 28 1,018.930 1205 295

IOPR: K1SEj

UIIERIA
H2"V A 3.444,666 2166 4908

ASIA

ST MARTIN
FGlOYMfFSl

28 3.30-4.751 2815 4.84
10PR: W4QSM I

JR1WIfW
JN1EAO
JA21VK
JA1ElY
JAllDY
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JA68IF
JA 1WQ
JJllWF
JR)XEX
JA:>PEE
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JK10m
JR1JUR
JHlUUT
JI1PCN
JA1JlfN

"'''''JA8FMB
JHIAJY
JH1 LSS
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JAIALX,,­
JMAOO
JA6AKY
JA111
JA1GTF
JA8EZA
JA4JKO

"""'"JH6WIW
JJ1JJO
JH7JOO
JJIGXY
JA1NOD
JA9XBW
nme
JG3YE I
JA4EII
JH2XTY
JA.SCPO
JG3WND
JII6VCJ

JA38Cl
J~3PHY

JIIlVROfP
JA6AUIl
JA7flSK
JK11YM
JE3EPK I@

sec zea
199 142
162 121
101 76
67 53

411 284
see 176
179 145"
40 40

643 301

W "42 33
491 283
299 140
128 65.,,,,,
4.82 264
400 244
111 106
, ~ M
40 39

916 215
318 169
142 119
114 113

W "
n6 3~

3045 231
M es

414 154
259 152

212,135
es.see
53.124
16.11>6
10.388

315,808
96.976
64.235

3.720
493,640

''''3,597
281,302
53,200
2.200

413,600
315.216
162, 50<1
31.56B
21,56B
4.602

"'.""152.100
47,!l3ll
38,194
6.512

561.1Ba
171 ,633

6.955
64,312
~.""

ae

"

"

""
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•••
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BAHAMAS
A 4.516,893 3597 489

(OPR WA.lUWE'
28 18,216 113 69

GUA1EMALA
7 107,206 204 121

"

MEXICO
A 2,G76,125 1733 425
A 1.913,162 2182 358

914,577 1$39 249
28 978,156 1119 324

,,"'.
A 30,4.85 126 91
28 240,051 4.81 213
1.8 2,576 31 23
A 1.921.120 1614 442
7 478,8-18 464 232
A 1,888,016 1319 464
A 591.198 642 318

429,975 5SO 273
237, 133 388 221
59.182 172 127
57.667 162 123
12.528 72 58

28 1,196,155 2120 495
14 1,014.492 993 399
7 413.324 537 191

3,5 152,076 28!:i 138
1.8 72,696 233 78
1.8 61,928 250 H
1.1 2'$.376 122 52
21 90,751 24.3 151
28 U76 26 22
A 789,800 lM5 300
21 2.960,091 2332 459
A 1.095.325 1349 2Poi
A 429,632 no 224

269.460 483 180
13U50 390 125

4,060 40 35
3.185 38 35

28 2.5908,118 2805 374
157.724 316 172

21 2,973,955 2691 395
21 1.918,830 21129 349
14 601 ,839 822 287

.....'"A 63,248 196 118
28 llK,493 215 183
21 1.122,566 1390 29a

455.280 610 271

ANGUILLA
A 575,910 1065 237

(OPR: W5lJU:

MONTSERRAT
21 ', ll43.574 2495 4.82

(0f'R IoI4MOj

OOMINIC"N REP.
21 58.156 158 139
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K17JAF
A17Y
W17AAN
KL7Af
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lEU

[ 02JA

VOIAW
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VE1BNN
V02CW
VE2FU
VE3GCO
VE3JTQ
VE30US
VE3FEA
VE3MV
VE3E1U
VtJlIH
VE38MV
YE3fRA
YE3EEW
VE31KN
VE3JAY
VE3A.BG
YOBBN
YE4RP
VE5AAO
YE6AGY
n...
"'u
VE7BSM
VElM.O
VE7CYR
YElNI
vsocs
YE7BGK
YElDfT
YE1CMl
YE7IN
VE7VX

KB9EW
WB9TOO

"",we,
WMGFR
lA9AUS
KB9AW
WB9E80

"''"'"WD9I1X
W89IWH
WA.9YXY
K9ClD
WBnlY

""""
WAIITIU
WBIISW
KNBKCW
WB8.lRlIB
weoce
,~"

""'K'
K' TLM
WBl!fHS
I>IilA5N
<OK
wsun
KA,IIFPJ
"oo'K'

CIRCLE :20N READER SERVICE COUPON
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It was great discussing contests duro
ing the '80 Dayton Ham ventJon with
these top ops. (L to R) Frank, 9Y4 VU Is
the winner of this year's new South
America Single Op Single Band
Trophy. On my left Ed, N3ED, during
the Contes t Forum, rece ived the
trophy award for the Frankford RadIo
Club 's HKICOP ExpedJrlon.(Photo via

WB4VQO)

Ar the 'SO Dayton Ham ventlon, Hawk
and I chatred about the outstanding
participation from Aland Island. His
SMfJAQDIOHfJ Multi-Single was 11th
world high. The Single-Op stations
DK5XNIOH', AlB;O H8XZ, 2BMHz;
OH3JRIOH6, 21 MHz; and OH'AM, 14
MHz each atralned 1 million plus
scores. Jr was the most OHfJ activity
ever durIng a WP X c o n tes t.

Thanks-WSIMZ.

Jay. N3A W, Presiden t, Fran kford .
Radio Club, receives the W3RJ Trophy
f rom CO Editor, Alan Dorhoffer,
K2EEK at the Contes t Forum, 'SO
Dayton Ham venrJon . (Photo via

WBfMZ)
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Andy, SM2GET checking the com­
puter printout used to avoid dupe

prefixes and stations at SL2ZZU.

A new 28 MHz All-Time AsIatic record
by David, 4X4UH. Vy FB.

HM1TR is the Korean high scoring 21
MHz station. Jon says he hopes to use
the new HL 1 prefix In up-coming

contests.

Brice, W9PNE, 8 very active WPX
QRPp contester, won the USA 9th

District Certificate Award.
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STATION OPERATORS

MU.~IOf, SIna..T,...mlt1el
N4_ & K~HGM, Kc.BH. A04W B K8LF, .-.c~Y, A18D, K8TK, KBWZ, WD6DSV. KDlIB
& AAllU, NSAW, KAllAEE, WD8BDK, WOOBWN, WCl6DTH, WD8SBJ WIl&JBM: AAllS,
A18M, KllUS, KA8CSN, KABHXC, NSAHK, NSARA, NSDH, N8VT, W8MUA. WB800P.
WB8lSN. WOOLEN, WD8OFP. AIIF & K9GS, W90FV, W9PK. W09IIC, AKIA & KIRWL
K"'BU, KAl8l(T. KBLI.~. WAIlHY. W8IILFY. W.......S. W~PRO & KUiZG.
KB-tLK, N4ABl. W~HBIl WA~LMG, W&4RRA. W64ZHQ M2Z & "'82E- NlAV &
N6AW, AOIR & AJ8K.IWlEIS, N88JL WAST80. W08.UZ. KIl7KE & N1ALS, N1AZM,
W1000 AMM & KC4B, WB2ROJ, K2VV & NET Gp. HWF & K.J,.K, wtwllX N~NX &
NETGp. WllGNS: N6AFZ. W86RXW. WSAIl: N6MB, WZKV....6, KTW & A...~ FF. .....gQ &
NQABU, KA9Bn, KA9ETO, KB9KN. W09DTT, W09HOl, WD9ILG. wtHJ, WOf,AQS,
K2AOUI & NBAK, WAfCGV: AI9G, KAaA.CF, KAaA.CI, KAGETF. KAGGRH. KEll'HL
NIAJ, WElllAJG, WBOOEE. WDeFSJ , WOIIGML WOIKBN. WB3CZK B WB3JAU, K02T
&W0200L W3CCIi: K3CXA. IUEUH. K3WUN. KA3AACI. KA3AXE. KA3AXN. KA3BHQ.
KA3BMO, N3A0l. N3ARl. WA3I';BH, WA3ZG L WB3D$V, WB3EPW. WB3FYL
WDlISIlM & K.A8OWL VP2f: K8NDlVP2EEV & W08ALGNP2EEW HP1XAK & HP1XKZ,
HPlXOO, HPlXUL HPlXAT, HP1XVY, HPlXDS, HPlXSG. VE1CC & VElMA.
VE1CMN , VE1CYJ. VE10 XA: VE1AIH. VE1AYX, VE1FH. VElUBC: VE1CNY, VE1CXC,
VE1CMK, VEfDES, VE1COR, VE1CKK, VE1CKU. VE1BYK. KP~I/A: KP~EFZ, KP~EMY,

KP~FBT, KP.FMO. HI8XOL: W6KG & WOOL. I/E1SK & I/E1AI/, VEfENF, I/E1ENI­
~U1UN: DJ6LI/ & OZ70X. VOiCt vQ9n & CLUB Gp. JH1VJF: JA7OWU. JH1LRS,
JHfNHE, JR1AUT JHlYJH: JH1KRC. JllAFF, .. 3 Ops. JH1YOT: JAII/SH. JE1AAA.
JE1QMV, JF1UroL JF1EPK. JF1Q(X), JK1OLQ. JK1RJU JAlvxt. JA8CAG. JA8JCR.
JA80VC. JA32RT: JH3AIU. JH3F\'R. JH3KWQ tAl0NU: MIG, 16PlN, I.tAOS, WSFY.
I4INO, WLCK. I<4LEG, WAYC, I<4USC. WVEO, I4Vos. MlSQ 0 84OAA: G3FXB, G3MXJ.
G3ZOW F80P & FecTT, F6EMT. I3MAU & I3BYT,I3EVK, I3FlY, I3QNX,I3Otl , lN30 YG.
SL2ZZU: SM2CEW, SM2EK M, SM2ElE, SM2EllO, SM2FVZ, SMlGET, SM2GXN ..
LEN.... SMIAODIOHI & SMaA.JU, SMClGMZ, SMGGNU. Y21VK & V23EK, Y2HK, Y2~UK.

SK.Nt S~AIO. SM~OI/F, SM. MI. SMllCJK. SMllEOI, 5Ml0LL PA2TMS a PE10TU,
PA·2181. DUJK: DF3AO, OFflZH , DG6ZH, DK1DU, DK8FT. OKBZL Dl8U1 O'U Kso.
OK1AEl, OKIAMF. OK1JCW, OK1WT. HOll'l: 8oc:a EMCE & EA6BW, EA6CP, EA6ET,
EA6EU G6UW: G3ZAY, G3ZHLG.tFA... . G3Y...H. BRS-3252S G3AAS: G3SJIlGJUKS.
G3VPW, G.tCEB SK1HW: SM1BUR, SM1EKU, SM7IFIl $M1KCO, SM7MO. TnDL &
T2JCL T260L I2P1( & t2CBM. I2CZ, I2RWl, I2SlA, 12VCF, 12JIP, 12VTG, IT.FGM:
l1YUM , ""'MV. I4TNO. TF31AA: TFJeW, TF3JB, TF3TH. HASKFL: 8 Ops- F8KAW:
F6AOJ, F6AUO, F6GBY, FOOOK. GeCW: G3TVY. G3YUT. OaJC: G30EF. G3TQO.
G3TQl, G~F"'T, G~FWA, GoUGO, G8ASO, G8NSL G8NWA, Q8TIC, Q8TMG, Q8TUP.
G8TZE, ouww: CAIUT. OflIE, Of5lF, OF7lP. OKBWO, Dl5FAI/, DlOOE, OUlEl.
OC3lM. D09FB EG2TV & EA1QF. UrolTH, EA2JG. EA2Of', EA2OU. HB1IIi: HB9AGC.
HEI9AIB, HB!lCAT, HB9t.G AHSAOX: EMAOI. EA5AMW, EA5Aax OUUE; DF3AV,
Ol.3lU, 01.181, Dl.8AL T35ZM: Y35LM, Y3!>NM. Y)5VM. SVUoE & SVfYL OllACA:
OF3KJ, DF1KR, OJl~ DUOB, OI..KE. Y44lI 8 T2~RK. v...vt. HMALM & HB9BAL
HB98LQ, HASKKCI1: HASGO, HASKP, HASLV. HASM.-., HASMO. HA1KSV: 80ps.
HAliKLE; HAGMJ .. SOps. SR9POF: SP9B Ma. SP9FIH, 51'9-2112. DK3VSl: CLUB Gp.
HAlKNA: HA3NU, HA3NS .. 3 Opt. PllIAC: PAtHNB, OL9BBIPA. G3XHKJ'PA.
PllMHN: PA3AOJ, PA3AIA. PAIIlNE, P"' IlJWR, PAQlKH5. PAllTP, PAIWVH LZ1K~ 3
oc:a KAAKYtt H,uXX. ttMTIl HMTO, HAna DAles: CA1FN, O"'l MH, DA10R,
0A2WC. OF3GN. DKlZT & DF3DE, SWl T. Bemlt lTlWPO &. Ops. HASKKB, HASNK
.. ~ oc:a vmx: Y2.uA. Y32OK. V32TG, HA3KHC: S Ops. QK1K UR: OKIAET.
OK1AY£" OK1ORT, OKJCLO. OK3CWG. QH20T & OK3CV, SRlPBW: SP1AMU,
SPlJPQ, SPSKMB: SP5BHV, SP!>GIQ, SP5IXI OH3AA: QH3KS & OH3TO SR9PAO:
SI"9EWO, SP9UO, 51"9-3021 , 51"9-3361. OLIBB5: DF1PT, OF6PK, OF1!'E- OK3Klt
OK3CEI .. Gp, HAaKWG: 3 Ops. HA2KAl: 6 OPS, lZ2KPB: 3 Opa, HASKVC: .Ops.
Y312J: Y31TJ, Y31WJ, Y~lXJ. SR9KAT: SP9FKQ, SP9HMF. VCIIKAG: V09HP & V09HT.
HAtKLF: ~ Cps. OK2KET: QK.2BHX .. Gp. ClIUKMR: OK2BOl .. Gp. SPIPCZ:
SP9OKW, SP9DUV, sP9GPW. SP9!JX SPSKOH: SP!>GNG. SP!ilXE. SP!ilW, SP5J5Z.
OK1KIA: CWB Gp. OH5.AS: OH58B, OHSKH , O+I5lN SPlKCS: SP·.1'2 .. Gp

SP8PF1: SP8LBO, SP8L8P, SP4069IlA. SP.9IJ18IlA. .:>AV,e &~lK,ltVUQ, IWllBCU,
1f.59469 V&UH: Y6oISH, Y6oITH, V6oIVH. SP5KAO: 3 Opt. V"3lN: 1 Ops. OK1KTW:
OK1ME .. Gp, V08KNt Y06XA, Y06AZL SA6PCL: SP6BGL .. Gp. OK1KVS:
OK1FRF. OK 1FVA- HAJKHB: HA3HU .. 2 Opt.. SP71CO: SP7'-llPT .. 2 Ops.
SRlKTE: SP7IFM & Gp. HalKlC: 2 Ops. HASK HS; 3 Ops. OK1KCF: CWB Gp.
OK1KlE: CWB Gp. T06KEO: TOOEITY. YQ6UG TWG & T62AG , Y62XG. T2-92181G.
lL2AH: 2 Ops- HK.LAM: HK~BKB. HI«DK.A, HK.OUM, HK.FZ. CElU & CEJNR.
lVSJO: PT3FJ & PPSJD. UK.MIt. UA9...CZ, UA9...EN, UA9A15, UA9AJO, UW9BV.
UA9AGA, UA9AKI, UA9166-12B1l, UA916s.930, UA9166-1382, ElllAAA. UKllJ\H:
RL7l.AH, ULILEl, ULl a26133. UK9C"'E: UA9CKC. UA9CPB. UA91504-36S, UA91504-91,
UA91504·1230. UK9WBR: 5 Opl. UK.SAO: 6 Ops, UK1LAF: ~ Opl. UK1GAA: UL191899.
UL1t1B1J6. UL1t1l1252.UKtlJAA: UA9UFR, UA9UKT . UA91J1.1911 UKIMAIi: UMBMCT.
UMllII3672, UM813612~ , UKiCCC: U"'9CFP, UA91~, UA915ot.a.l , UA915ot·1851,
UA91!iot·1C!. UKISAA: UAI124-121 . UAI124-119, UAt12• .,. UK9ACP: UA91~2.

UA9166&l3. UKISAW: 3 Opt.. UK9HAP: UA9HBA. UA9158-366, UKBCDt 3 Ops.
UKMAO: UAaA.AE. UAtl13·285. UAI113·5&II. UKMAII : UAaA.GI, UAII13·11• .
UAtlIlJ.551 . UKIMA: 2 Ops. UK2BBB, UP2BAS. UP2BAW, UP2BBB, UP2BBF, UP2MB.
UP2PX, UP2938511, U~l. UK2PCR: UP2BBT, UP2BBl<, UP2BCA. UP2BCT,
UP2BOF. UP2BEG, UP2BFI, UP2BFL, UP2BFN. UP2BGF. UP2PAV. lJP2PCI ,
UP2t3812S, UP2t381904. UP2lI38152., UK5IAl: UB510l, UB5IHO, UB5f13:W2,
UB5t73831. UB5f731151. UB5f7316111. UB5tT32t71, UB5f133131 UK5MAF: AMMUV,
UB5MDC. UB5I.lNM, UB!>MNX, UB5MOA. UY!>lK. UK2BAS: LIP28M. UP2P.-.J.
unc:a::a; UIUPAP: UP2BCI, UP2PAX, UP20X. UK2RDlt UR2AEl. UA2RRJ .. 3 Ope.
UK4WAB: 1 OPt- UK3SAB: UA3SAO, UA315126, U1I315131. AK3AAC: UA.3AGX,
UA3A MR, UL1t31151AJA3. UK)QAE; UA3OJW. UA30KX. UA31211534. UKBAAF:
UAGABB, UA6"'UN, UA6AlA. RK3ACW: UA3ABD, UA3AOY, U"'3AEl, UA3AFO.
RAJAGN, UA311919B. UK5DAA: UB5DBC. UB5VK. UT50L UK5UOX: UA~LAA.

UBSCCP, UBSUAL UB5I65ll62. UK50A$: UB50AG, UTSDK, RK2RAO: 3 Ops- UK3CAH:
3 Ope. UK3ABF: ~ CPs- UKUBl: UM1!i&16. UMI56732. UMl56618 UK2OM.: 2 Ops.
UK2F,tJt. UA2'FCN .. 3 Opt.. UK.NBM: 3 Cps. UKJ'NAC: ClUB Gp UK10AlAJ1P: •
Ops. RK2MW: UC2ACf, uc::z-.9t UK31U.A.: • Ops. UK3DBV: UA3OFO & Gp.
UKlW...A: 2 oc:a UK1TAV: ClUB Gp. UKSEAO: 6 Ops. UK5UBF: 3 Ops- UKIHBK:
UA61illlS,., UAGleB1515 UAG10!315B8 UK6LWA: UAGI54l622. UAG154l6<11. AK:2MP: 3
OPl, UK2FAA: 3 Ops. UK51CO: 3 OPI, AKSUAC: CLUB Gp, UK3TAY: UA3TEW,
UA31221l62, UA31221 Q6G. UK3DBF: 3 Ops, UK1MF: 2 Opl. UK50AO: 2 Ops. UK6GAC:
CLUB Gp. RK2AAA: !JC2ABP, UC<!ACIl UC2llQ(l413. UKSAAO: 2 OPt UK50BE; CLUB
Gp. UKSOBL: UB5lIt).tl335, UB5lI641US, UB54l6<Il.uG UK5FAB: UBSfOP,\ UBSl1M36
K3EST & N3TR, W8ASGV. K3AV.

Multl-OpenllOf MuIIl-T,...mtlW
VE1WJ & VE1AlG. VE1CSX, VE1Z2JNllZ, 11.155, K1TU, N1AEM, W1EJ, WfWA, W11A.
Kl71AT & AL1l, AL7AK, KL1R. KL1AT, KL7BA, KL7GL, KL1AlJ, KL7ENY. KL1JH N.
KL1JII , WLfAGG, Wl»FI A & 2 Comp, Tech. AL1H & KL1HD5. KL1O. KL1V, KL1M.
KLllTG. KL7JAR, KL7JCf . KL1JHD. KL1ET, KLlIB. WBBFIN. WBQlJKN lZ5CA:
PVSEG, PT5CNI, PV2BU, PT2BW, PVSGA,PT~ PVSP$. PVSOGG. PT5EX. PV!5OE­
GBUNT: G3J0C, G3LD1, G3MPN, G3VlT, G.tBTY, Go&GVW, G8HWO, G6LBS, G3XLL
V!UBXO & VK2000, VK2OCIQ. I/K:2APJ, VKZ\/A'" VK2VHAlNDK. VK2OHR, VK2BLC,
VK2TRO, VK2BJI. K3_ & tcroNJV, KB3GJ, W38GN. N2ATX. KA3BLP. WVlAX &
N9MM, K9FN, W9lTO. JAnFH: JH~DlT, JM XKL J"'~UOP, JH~BXA. JH' NFL
JH. MVB. JH~FMI, JA1AA:. J""UQA, JH1AEF, JH1CUO, JH1CUU, JH11MN, JH1AVO,
JHfUJN. JH 1WTC, JA10MO. JA9PPC K3lJ & 2 Opa. VE78FO ,\ VE1BYS, VE1CUP
PPSCIT: PPSMO, PP5AIM, PPSOT, Pl'SAJ, PPSCFG. PPSWAL PPSJA. PI"SWAS,
PPSW"'Q, PPSHF. PPSCAX. PPSWAI I/K3ANA: VIUNOA, VIUVUB. .. 12 0ps LAZY:
LA3Gx'~ LA1KZ, LMMT, LA1MV, lA3IX, LA3HX. JAtlNA: JHtGWO & ClUB
Gp, K5NA & WB5SFS. JAlZGA: 2 Ops

20 • CD • Mlrch, 1981 SBY You Saw It In CO



"n••
QEf/Ul A a .421 411 1111

r----------,
I NOW get I
I "real capabilities" I
Iin audio filtering! I
I 0 0 0 0 I
I I
I II Signal Enforcer"" $169.95 I
I The kantronlcs Signal en - I
I forcer is a hlgh-Quality dual I

f ilter that gives you greater
I capabilities in audio f iltering. I
I

Here is what Dennis W,
Phill ips, KA4RUL, of Orlando, I

I Florida wrote about his Signal I
Enf orcer:

I ", am the proud owner of II your Signal Enforcer dual I
I filter. 1really like It. TopSI I

I opted to buy a speaker
I and baffler and your audio I
I filters, 50 eer a little more 1 I

got some real capabilities In
I audIo filtering. I
I

I like It••• Thanks fOr a good I
prodUct. I had them take the

I top off of the Alter and com- I
I

pare It with the lother brand I
of) dual filter . Well you have

I It made hands down. That I
comparison alone would sell

I anyone on xantrenles. Good I
I workmanship' " I
I The vartenter. a single audio I

filter, Is an exact duplicate of
l one Signal Enf orcer fil ter and Is II built wit h t he same high'Quallty I

workmanship. Both models are
I variab le In frequency and band- I
I width . I

The Signal Enf orc er and
I varttuter also feature built In I
I

11 S·230 Vac power supply, con­
stant bandwidth (regardless of I

I frequency), aud io am pli f ier , I
I

com put er grade part s and
precision pot entiometers. In ad- I

I dttlcn. tne Signal Enforcer tn- I
I

eludes a demodulator out put . I
If it Is high-Qualitv, expand­

I eo capabilities and fi ne work- I
mansntp you are looking for,

I me srcna Enforcer or varttttteris I
I your best bet. I
I I
I I
I I
I varlfllter"" $119.95 I
I I

: 114l Kantronics I
I

(9131 842·7745 I
1202 E. 23rd Street

I Lawrence.Kansas 66044 IL J

16,50&,88 1 1043 653
14.59 2,lZD 7842 68D
lJ ,!>39 202 7392 ~1
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l ,t45,168 4632 616
1,815,116 5U( SIll
6.315,110 3620 MIl
5,U7.l1l 1340 591
(,I61Ul( 3110 5U
2.129,820 1131 (20
1.622,«D 1:lO1 (70
1,235012 157tl 283
1.157,244 U15 J53
1.116.112 1011 333

111.111 1111 3ol8
329.:l6O 498 230
m ,m 311 ZJlI

25,!164 121 77

1,200 .745 1163 ]77
1,151,()57 1204 359
1.01],626 1951 382

919,455 1219 346
1182,4911 10ll!i 306
6.'>2,482 1035 258
45lI,18ll 105 316
~.1ll5 579 2(5
297 , ~2 &4 1 226
203, 481 420 201
102,269 336 1]1
ec.ee 216 132
!JJ.664 2\l( 129
47.092 180 122

......
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122.320 33lI 176
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101,352 ~ III
8l.216 37tl 188
78.939 Z6$ 1(1
39.508 191 119
38.622 ZJ9 123
]1.0lY.> 211 117
18.126 131 98
18,no m 78
1~,251 6!1 13
10,064 82 68
8.~ lDl 68
7,353 65 57
6,&U 10!>9
2.30 1 (6 39
1.539 29 21
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2.00I2.5J8 1142 431
1.967,496 1&'11 438
1.'J19,456 1828 ( Sl
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115,1114 1252 21(
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1I3Ill.:Jlll 1112 359
136:l2O 1003 3501
1165.120 11)2( 3(()
&48 ,&4D 915 320
&44,(51 783 331
5051,115 1M:US
!>I2 .~ 1 2 T62 :128
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49!>.(96 1']9 2(1
(9J.m S02 324
(72 ,250 731 250
431,415 Ii82 27~

418,678 792 31(
~,(l64 Ii29 219
J55,MO ese 2&1
330,624 613 ase
243,120 54l! 2(1)
236.313 565 231
223,19D 529 230
207.348 4>0 212
200.2~ 457 22~
17~,236 402 2{)(
1 61,~ (26 219
166,164 528 227
165 ,~8 365 21)01
1 ~1, 920 332 240
121,213 334 119
1ll.624 361 183
62.0(0 282 185
61,238 240 137
48,180 208 132
(1 .856 202 128
] 1,031 141 91
28.416 1( 1 III
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SINGLE BAND

WORLD WIDE TOP SCORES
SINGLE OPERATOR

ORPp
TG901 .. AlB .. 855.336 ORBKD .. AlB .. 365.928
N2AA 808,080 JH4UTP .. 28 .. 168,260
W40R 492,002 WB4BBH .. 21 .. !;i9,882

ALL BAND
PJ2CC 6,521,098 K1AR _3.703,194
H31lR _5,391.396 OL7RZ 3,632,040
YT2D 5.291.218 EA2IA 3,628,661
RU20D 4,595.472 El2AV 3,444,666
CGACY 4,516.893 16FlD 3,300,804
9V4VU 4,430,544 OH1 VR 3,242,103
UB5WE 3,922.864 AI7B 3,117,435

TROPHV WINNERS

Single Operator-All Band
WORLD· North Florida OX Assn. Trophy. Won by:
Station PJ2CC: Opr. Jack Reichert, N4RV.
U.S.A. . Bob Epstein, K81A Trophy. Won by John
H. Dorr. K1AR.
CANADA· Garth Hamilton, VE2VY Trophy. Won
by Rick Burke, V02CW.
CARIB.IC.A. . Ray Area. KB8JFIKC40 V Trophy.
Won by: Station HJl LR: Opr: Oble J. E. Johnson,
HP1XOJ.
JAPAN· Palm Garden Radio Club Trophy. Won
by: Ma.ashi Tanaka, JR1WHW.
S. AMERICA· Ron Mooref ie ld, W81LC Trophy.
Won by: Frar*tyn Broc:*er, 9V4VU.
WORLD· ORPp. Dayton Amateur Radio Assn.
Trophy. Won by: Germano Bezzina. TG901.

Single Operator Single Band
WORLD · John N. Reichert, N4RV Trophy. Won
by: Station LU8DO: Opr: Raul Dlaz, LU6EF. (28
MHz)
U.S.A. • Richardson Wireless Klub Trophy, Joe
Johnson, WSOBM Memorial. Won by: Station
N2RM: Opr. Mark E. Millman, N2ME. (28 MHz)
U.S.A. · 14 MHz · Bern ie Welch, W81MZ Trophy.
Won by: Theodore "TeeI" Pauck, Jr., K8NA.
CANADA· Gene Krehbiel, VE7KB Trophy. Won
by: Greg Dubord, VE7CML (21 MHz)
EUROPE · Myron E. Crofoot, WB4VOO Trophy.
Won by: Station YU3MY: Opr. Drago Turin, Jr..
YU3ZV. (28 MHz)
WORLD · 21 MHz - Lee wrcar, KH6BZF Trophy.
Won by: Station HOlE: Opr: Alan Van Bure"
K7CA.

Multi-Operator Sinois Transmitter
WORLD· Mike Badolato, W5MYA Trophy. Won
by: Station9Al0NU: Oprs: M1C.16PLN & Bologna
OX Gang: 14ADS. 14BFY. 141ND, 14LCK, 14LEC,
14RYC, 14USC, 14VEO, .4VOS. I4ZSQ.

21 MHz
HOlE 5,221,619
VE7CMl 2,973.955
VE6KW 2.960,091
VP2MGO 2.943,574
RW3FW 2.918,564
VK4QK 2.592.21 6
VK4VU 2,576,646

7 MHz
15NPH 1,619,706
4M4AA 1,056,094
UP2NK 497,014
VE2FU 478.848
HC1 HC 427,428
VE3EEW 413,324
4M3AGT 346,260

1.8 MHz
VE3JAY 72,696
VE3ABG 67,928
VE3BBN 25,376
DK3FB 16,560
W8lRl 6,956
K6SE 3,410
AE6U 3,360

28 MHz
LU8DO 4,111,562
VU3MY 3.530.016
FGaQYM/FS7.3,304,752
SP3001 3,097,000
VE3BMV 2.796.225
4X4UH 2,718.760
OK1TA 2,647,546

14 MHz
VX2AMM 2,532.702
YU4FRS 2,091,740
IV3HSN 2,091.012
OHQAM 1.595.552
15FCK 1,308.622
K8NA 1,229.438
HA4XH 1.109.250

3.5 MHz
4M3AZC 852,548
OR6JG 440,818
KP4WI 364,994
YU3FK 229,548
YU4VBR 217,752
CT3BD 181,412
SR5AlP 168.388

MULTI OPERATOR

Single Transmitter
9Al 0 NU 13,362,486 13MAU 7,014,645
UK9AAN 11,152,02O SL2ZZU 6,491 ,169
UK2BBB 9,414,474 HP1XRK 6,472,102
VP2E 9,163.480 SM0AQOlOHQ 6,003,580
GB40AA 7,621,888 Y21YK 5,806,032
F80P 7,426.12O UK5IAZ 5,666,1 85
UK2PCR 7,107,358 UK5MAF 5,618,680

Multi Transmitter
VE7WJ 16,505,881 GB4ANT 7.945,168
KL7IRT 14,592,120 VK2BXQ 7,885,176
AL7H 13,539,202 K3V'Ni ,. 6,385,880
ZZ5CA 12.545,616 W9ZAX 5,417,178

MUlti-Operator MultHransmltter
WORLD · Henry Thel, VEMJ Trophy. Won by:
StltUon Kl7IRT: Oprs: AL7Z, AL7AK, KL7R,
KL7AY, KL7BA, KL7GL, KL7AZJ. KL7ENY,
KL7IRT. KL7JHN, Kl7JIZ, Wl7AGG. WDlFIR, & 2
Compo Tech.

Contest Expedition
WORLD · Northern Ohio OX Assn. Trophy. Won
by : Station VP2E: Oprs : Jeff Maass,
K8NDNP2EEV & Jeff Clarke. WD8ALGNP2EEW.

SPECIAL CO AWARDS · N2AA: U.S.A. QRPp
Champion & VE7WJ: World H igh Score.

(NOTE: The WORLD-Club Competition Trophy is a
combined S.S.B. & C.W. award. Winner will be an­
nounced wi th the C.W. resul ts.)

prefixes -lacking common ones like K2,
W1, WA3, etc .. .WB6MBF. As usual , CQ
has the best tests ...WA6KTZ.
Thrills-working 17~ JA 's In an hour and
being called by JT1KAN... AI7B. A fun
contest but mobile home limits anten­
na ... W7RIA. Biggest turn off was the
number 01 Jerks that kept calling the sta­
lion when he was talking . ..W08KXN.
Spent first 2'1, hrs. replacing the rear two
sections o f the band switch in SB·
401 . . . W8LKG. W8 aSL Bureau look out! I
worked 273 JA's . . . Nail. Happy to work 6
new countries and many new creux­
es ... WB9TDA. Most courteous amateurs

for a welcome change ... N9BEM.9A10 NU
came back on my first call .•. KA9AUS.
Thr ill working 4U1UN on 80 meters
. .. KNIIKCW. Traps got water logged-I
made a big mistake when I assembled the
antenna . . . KIITLM.

Completed 5B·OXCC... KIICS. My se­
cond contest In 30 years-really en ­
joyed ...C6ANA. Strange condx-all con ­
tecte made wi th quad bearing NE @ 105
degrees . . .VE1CCC. 36 new prefix .
es-c-that's great . .. VE3GCO. I had to lay
out the long w i re wit h snowshoes
on .. . VE3JAY. 10 meters had long skip
conditions here, what a quiet band ,

hi VE5AAD. Worked my first JA on 40
M VE7BSM. The best contest In the
world, I enjoyed It very much ... HI8lC. My
aro WPX Contest. 1978=9.5 K points;
1979=774 K points; 1980=1.9 Mega.
points!! .•. 6H1M EX. Propagation ex ­
cellent. Only 8 duplicates in 1130 con.
tacts . . . 6E1J. Worked WIIEEE, W6EE &
N1EE in that order ... VP2MGO Op. N4MO.
Finally worked KL7 good for 5BWAS.
5BOXCC, 5BWAZ, etc., on 80 meters
. .. KP4WI. l ost power for 3 hra. Saturday
afternoon ... FGlIOYMIFS7 Op. W4GSM.

I had to Interrupt contest for aSY to CEll
(Easter)and F08 (Tahiti) ... LU8CW. I work-
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U.S.A. TOP SCORES

SINGLE BAND

SINGLE OPERATOR
ALL BAND

K1AR 3,703,194 N7DF 2,414,398
AI7S 3,117,435 N1GL 2,338,162
K2SS 3,'09,825 K6HNZ 2,151.507
W2YV 2,928.254 WB3DNL 1,941,100
W1CF 2,624,460 W3FA 1,904,984

Mike, VE3JTQ credits his UB5 background fo r his first
certifica te award winning effort In the WPX contest.

21 MHz
WA6EKL 2, '09,'04
N2WT 1,921,266
N6JW 1,761 ,563
N5AU 1,660,917
WB8IFP 865,865

7 MHz
N4KE 172,912
KA40SL 110,176
WA6KTZ 81.360
KB5QO 26,322
W8SQ 18,468

1.8 MHz
W8LRL 6,956
K6SE 3,410
AE6U 3,360
WD9DCL 2.200
W2Xa l.476

28 MHz
N2RM 2,31 1,156
K60 YE 2,029,'31
AI6V 1,957,02O
KSJA 1,737,042
KUW 1,636,54O

UMHz
KaNA 1,229,436
W5FO 1,007,678
W5WMU 892,296
W7ISX 727.947
WA60BC 564,760

3.8 MHz
K5UR 136,686
KG4W 101 ,386
AGllJ 64,372
KlJCS 59,584
WB9TIY 53,20)

QRPp
N2AA .. AlB .. 808,080 ABQX... AIB .. . 156,950
W4DR 492,002 NIIBNY .. 28 .. 167.232

MULTI OPERATOR

Single Transmitter
N4WW 4.087,675 KD8B 3,626,000
K3EST •..... 3,781,888 WB8JB M 2,664,044
AG8W 3,766,400 AI9F 2,202,704

Multi Transmitter
K3WW 6,385,880 K3ZJ 1,622,440
mZRX 5.417,178 K5NA 233,220 The famous Marcon; Memorial and QTH of the unique

prefix sta tion IY4FGM, located near Bologna, Italy,
was operated by f1 YUM, 14JMY and 14YNO. The enten-

nas are behind the building.

ed with special WPX, PQ4SA .•• PY4SA. A
lot of ORM and QRN on 3.5... ZV1YCW. 15
meters open 24 hours a day and rare
mu ltipliers keep calling and calling . . .
HDOE Op. K7CA. I found this contest
much more Interesting In respect to the
OX contests ... K9EFI8R1. Rig battery
operated with a charger ... W7KEUlOA8.
From my home QTH with spec ia l PX,
YX2AMM . .. YV2AMM. I wish I could per­
suade more guys down here to become tn­
volved, as It is, there does seem to be an
increasing interest In contest .•• VK4VU.
How come common prefixes will pu ll me
in at S3 and rare ones I copy S9 + 40 can't
even hear me?? HI . . . VK50U. r had to
work CallI. to get my own prefix
(KG6).. . KG6DX.

10 meters is alive and well. .. KH6LW.
W's & JA's are excellent and courteous
operators ... ZL4BO. Big gest t hrlll-c- plte­
up from east coast USA ... JH1 EAO. Fan-

tesuc cond it ion s Into the east coast. . .
JA7BSK. For this contest, I camped at the
top of a mountain . . . JE3EPKIG.1t seems to
get bigger and better every year. Keep up
the fantastic work for I for one certainly ap­
crecrete It. . . KL9KE. Great to work W2's
over North po re at 0500 GMT on 10
meters . •. HSl ABO. I hope to work ful l time
next year •. . EA9EO. No problem dec iding
when to take time off. I Just waited for a
power outage . .. EL2AV. Pure 10 meter
conditions .. .OE3KTA. Called by TZ4A·
OS . . .OZ3SK. My biggest thrl ll-CX9CO,
D4CBC, PJ2CC.

Rota tor stopped showing di rections
aerIal was at-had to use torch out of
bedroom window to check it ...G3VAO. 12
new countrtes to take me to 201 . . .G3XBY.
Age 15 y ea r s , IIrst WPX con ­
test . . .OH1CO. Nice to have one of the rna­
jor OX contests In Springtime ...OH2VZ.
Could not operate 100 well on Sunday, the

wind kept rotating the antenna ...OH7XY.
I had to babysit during the day-despite
this , my best score ever made In
WPX ... OK5AO. Very enjoyable co n­
test. .. GU3YIZ. Very frustrat ing for the
single op, very difficult to "l ose" 18
hours . . . EllAA Op. EI2BB. New antenna
sy s t e m o n 10 meters d id a good
job . • •IV3PAK.

Worked VK2VUO/Mobile on his way to
work In NSW ... 9H3BA. I hope the CO con­
tests will conti nue for a great number o f
years .. . PA3AWB. Some peop le stili
operate without call sign ! ... SPJDOI . VFB
Contest ... Y06MD. Thanks for the eyeball
aso in Dayt on-real ly enjoyed the
hamven t lo n ... SMIIGMG . Storm force
winds broke gear In ro tor on Friday, beam
stuck to S-W, tower cranked to third normal
height -what a shambles!! !. .. GW4BLE.
Bernie, g lad you're back Into WPX work
again ... YU7BCD Op. YU70al. This con­
test Is rea lly the big one . . . YU4FRS."
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WORLD RECORD HOLDERS

SOUTH AMERICA
56 1.8 No Entrant

245 3.5 4M3AZC('80).. , , , ......... .....852.548 262
363 7.0 4M4AA('80) .................. 1.056.094 269
433 14 YV2AMM(79) . . . . . . . . . . . . . . . .. 2,751,776 452
415 21 HDOE('80) ........ ... .. . . .. .. 5.221.619 559
412 28 LU8DQ('80) . . . . . . . . . . . . . . . . . , 4,111,562 494
587 AS PJ2Cq '80) . . . . ... . . . .. . . . . . . . 6.521,096 538

MuIU·Op MulU·Xmtr
385 AF 9E3USA('69)............ ......2.398.192 296
660 AS UK9AAN('78) ...... . . . ..... , . 10,702.776 532
723 EU DFODX('79) . . . . . . . . , ... " . , .1 4.145.000 690
618 NA CK7WJ('79) ... ... .... ....... 16.545.370 590
295 0 VK2SXO('80) ........... ...... 7.885.176 508
541 SA ZZSCA('80) . ..... ............ 12.545,616 664

1.8 No Entrant
155 3.5 KH6XX('78) 305.080 115
154 7.0 KH6JSGIKH2('80) 277.398 99
361 14 VR3AH('79) 3,526,153 437
391 21 VK4QK(·80). , , 2,592,216 396
440 28 KH6XX('79) 4.020.646 343
459 AS KH6WF('79) 2.612.802 302

NORTH AMERICA
1.8 VE3JAY('80) 72,696 78

133 3.5 W1CF('77) 460.908 186
45 7.0 W4SRSIC6A('76), , " 911,302 213

309 14 KZ5FR('78) " , ,2.039,456 391
462 21 VE7CML('80) , 2.973.955 395
415 28 FGODYMIFS7('80) 3.304.752 484
498 AS H31 LR('80) 5.391 .396 558

OCEANIA

AFRICA

Multj.Op Single Xmtr
AF CT3/0H2Sq'78) 4.377.450
AS UK9AAN('80) 11 .152.020
EU 9AlONU('80) 13.362.486
NA VP2E('80) 9.183.480
o 5W1AZ('76) 3.114.315
SA HK4LRM('80) 5.194.682

1.8 No Entrant
3.5 4X4DK('71 ) 478.950
7.0 JA2SAY('78) 238.700
14 UK9ASA('71) 1.740.020
21 JH1SFF('79) 1.454,520
28 4X4UH('80) 2.718.780
AS UA9ACN('78) 3.319.488

EUROPE
1.8 YU3EF('79) 17.136
3.5 DM2DUK('76) 526.750
7.0 15NPH('80) 1.619.706
14 ON4UN('78) 2.122.999
21 YU3ZV('79) 3.225.380
28 YU3MY('80) 3.530,016
AS YT2D('80) 5.291.218

1.8 No Entrant
3.5 CT3SD(·80) 181.412
7.0 ZD8CS('72) 40.230
14 CQ6LF('73) 1.138.047
21 9L1CA('79) 3,245.088
28 EL2AV('79) 1.874.140
AS EL2AV('80) 3,444.666

ASIA

The contest is held each year on the last full weekend of March. The All-Time Records will be up-dated and
published annually. The method of computing fina l scores changed several times since 1957. Data following the
calls below are: year of operation, tota l score and number of prefix multipliers.

CLUB RECORD WPX (Prefix) RECORD QRPp RECORD
WESTERN WASHINGTON DX 9A lONU('80) 723 TG9GI('80) 855.336

CLUS('79) 28.113.837

Single Operator
1.8 VE3JAY('80) 72.896 78 AS PJ2Cq·80) 6,521,098 538
3.5 4M3AZC('80) 852.548 262
7.0 15NPH('BO) 1,619,706 363 Multi·Operator Single Xmtr
14 VR3AH('79) 3.526.153 437 9AlONU('80) 13.362.486 723
21 HDOE('80) 5,221,619 559 Mult"Operator MulU·Xmtr
28 LU8DQ('80) 4.11 1.562 494 CK7WJ('79) 16.545,370 590

By BERNIE W ELCH. W8IMZ. Directo r. CO W PX Co ntest

CO WORLD·WIDE WPX/SSB CONTEST ALL·TIME
U.S.A. RECORD HOLDERS

Single Operator
1.8 WBLRL('80) " 6.956 74 14 K8NA('80) " " " "" .. 1,229.436 444
3.5 W1CF('77) " .480.908 186 21 N7XX('79) , " , 2.862,488 376
7.0 K6JAN('75) , 270.972 11728 N2RM('80) 2.311.156 521
AS K1AR('80) 3.703.194 513 ORPp N2AA('80) , 808.080 370

Multi.Qp Single Xmtr
K4VX ('79) 4.344.340 572

Multi·Op Mulli·Xmtr
KSJA ('79) 7.966.305 633

~QQ~ciQ~~~d-Wide WPX/sSB Contest All-Time Records



MK-1

MORE KEVER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Keyer Features
to Other Popular Keyers on the Market.

MM-1 KT-1 MT-1 CK-1

MorseMatic" Kayer Trainer Morse Trainer Contest Kayer Morse Kayer

IMPORTANT KEVER AND/OR
TRAINER FEATURES

AEA
MM-l

AEA
KT-'

AEA
MT-'

AEA
CK·1

AEA
MK·'

COMPETtTOR
A B C o

&-so8-50 5-50 + ?2 991991991992 99Speed Range (WPM) - - - - -
Memory Capacity (Total Characters) 500 500 400 100/400 400 I
Message Partitioning Soft Soft Hard Hard Hard
Automatic Contest Serial Number Yes Yes No No No
Selectable Dot and Dash Memory Yes Yes , Yes Yes No No No No
Independent Dot & Dash (Fulll Weighting Yes Yes Yes Yes Yes No No No No
Calibrated Speed, 1WPM Resolution 'res Yes 'res Yes Yes No No Yes No
Calibrated Beacon Mode 'res No No No No
Repeat Message Mode 'res No 'res 'res Yes
Front Panel Variable Monitor Frequency 'res Yes Y~ 'res 'res 'res No ves ves
Message Resume After Paddle Interrupt Yes t ~gJ Yes : No No Yes
SemI-AutomatIC (Bug) Mode
Real-Time Memory loading Mode
Automatic lMlrd Space Memory load
Instant Start From Memory
Message Editing
Automatic Stepped Variable Speed
2 Presettable Speeds. Instant Recall
Automatic Trainer Speed Increase
Five Letter Of Random \M:)rd length
Test Mode With Answers

Yes
Yes
Yes
Yes
'res
No
No
Yes
Yes
ves

Yes

I

No
No
Yes
Yes
Yes

No
No
Yes
Yes
Yes

Yes
Yes
Yes
Yes
'res
'res
Yes

Yes
•

No
No

No
Yes
No
No
No
No
No

No
Yes
No
No
No
No
No

No
No
Yes
vee
No
No
No

No

No
No
No
No
No

Random Practice Mode
Standard Letters, Numbers, Punctuation
All Morse Characters
Advertised Price

'res
Ye,
'res

$199.95

Yes
Yes
Yes

$129.95

Yes
'res
'res

$99.95

Yes
'res
No

$129.95 $79.95 $139.95 $ 99,50/ $229.00 $129.95
$139.50

OPTIONS:
MT-1 P (portable version of MT-1) with

batteries. charger, earphone $139.95
ME-1 2000 character plug-in memory

expansion for M M~1 $ 59.95
AC-l 600 Ma. 12 Volt wall adaptor for

MM-' with ME-1 $ 14.95
A[;.2 350 Ma. 12 Volt wall adaptor for

all AEA keyer and trainer products
except MM-1 wI ME-1 $ 9.95

DC-l Cigarette lighter cord for all AEA
kevers and trainers except MT-' P $ 5.95

MT·' K Factory conversion
of MT-1 to KT-l $ 40.00

PRICES AND SPEClFICATJONS SUBJECT TO CHANGE W1THOllT
NOTICE OR oeUGATJON

All our keyers (except the MT-1 ) will operate with any popular
single lever or Iambic SQueeze paddle and will key any type of
modern amateur transmitter with no external circuitry required.AEA
kevers are as easy to operate as a four function calculator. The
internal AEA computers are all pre-programmed for the features
shown above. Each AEA product is fully RF protected and receives
a complete elevated temperature burn-in and test before it is shipped
from the factory.

Ask a friend how he likes his AEA kever compared to anything
else he has ever tried. then JUDG E FOR YOURSELF. See the
AEA kever and trainer family at your favorite dealer.

Advanced Electronic Applications, Inc.. P.O. Box 2160,
Lynnwood, WA 98036, Call 206/775-7373

AEABrings you the
Breakthrough!
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The
Cubic Astro-102BX A

H.F. Transceiver
BY BOB MARGOLIN", K1BM

lIIIIIlIlIIlIlIlI

The top view of the Astro-102BXA
transceiver. Note the uncluttered
layout and quality of workmanship.

.-
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. '.'. '. '.'

.- -
The front view of the Astro-102BXA transceiver. You can foffow the passband

tuning by the little readouts below the main tuning dial.
Bottom view of the Astro-102BXA

transceiver.

The first thing you notice about the
225 watt PEP, s.s.b. and c.w. 160
through 10 meter Astro-l02BXA Is the
tun ing arrangement. Located in the
upper center of the front panel Is a
&-digit LED readout. About half-way
down the panel from the readout are
two uncattbrated spin knobs labeled A
and B, which control two independent
PTOs. You can operate transcelve off
of either the A or B PTO, or split with
the A PTQ controlling either the re­
ceive or transmit function, and the B
PTO controlling the other. The active
PTO is Indicated by LEOs located just
above each of the knobs. Drift from a
cold start runs a few hundred Hertz
during the first 30 minutes or so, but
the rig seems stable after that.

Whether you'll ever need the tlex­
ibil ity provided by this dual-PTa ar­
rangement is hard to say, but it's nice
to have if you should want to work
split. And It's ideal if you regularly
check into a net or want to monitor a
specific frequency. Just set one PTO
to that frequency and use the other as
your working v.t.o. Of course, if you
need still more flexibility, you can also
use an external v.t.c.

'c/o CO Magazine
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When the 102 is operating trans­
ceive. the digital readout displays the
operating frequency to the nearest
100 Hz. In the split mode, the readout
displays the receive frequency during
standby, and the transmit frequency
when transmitting .

Another thing you'll notice is the
lack of grid, plate, and antenna tuning
controls. They're missing because the
102 is an all solid-state rig with a broad
band output circuit. Because of the
broad band circuit, you can use the
twin PTOs to skip from band to band
with nothing more than the flip of a
switch, assuming, of course, you have
a multi band antenna.

As mentioned before, the 102
covers 160 through 10. Each band is
included in a 600 to 700 kHz awttch­
selectable segment, with 10 meters
covered in four segments. Unfor­
tunately, the Astro-102BXA doesn 't
receive WWV, which is a shame.

The tuning rate is about 25 kHz per
revolution, so it takes about 20 revolu­
tions to cover the 80 meter band. This
is nc problem on the 102 because the
tuning knobs and drives are as smooth
as any I've come across, and can be
"whipped" around at a good clip.
Unlike some spin knobs, these are
equipped with dimples that rotate in­
side the knob. Since the dimple main­
tains its relationshIp with your finger

tip as you spin the tuning knob, there's
no drag to slow you down. This may
not seem like much, but it's the kind of
nice touch that makes a rig more en­
joyable to operate.

The 102 is equipped with receiver in­
cremental tuning (Rll) that lets you
shift the receiver frequency over a ± 1
kHz range without affecting the trans­
mitter frequency. When the A1T is
used, the digital readout indicates
where the receiver is tuned during
standby, and the transmitter frequen­
cy when transmitting.

A push-on, push-off switch bu ilt into
the RIT control engages the AlT. AI·
though it is certainly a matter of per­
sonal preference, I found the switch
spring a little too stiff. Cubic may have
designed it this way, however, to pre­
vent accidental engagement of the
RIT. An LEO located just above the
control is on when the AIT is engaged.

The Astro-102BXA comes with two
a-core crystal filters providing a 6 to
100 dB shape factor of 1.4 and a 2.4
kHz passband. If you're a c.w. op,
you'll want to order the special c.w.
filter-It's a 300 Hz bandwidth crystal
filter that replaces one of the s .s.b.
filters. The c.w. filter Is cut in and out
with the front-panel mode switch.

On some rigs, the passband tuning
control adjusts the bandwidth some­
what like a peaking filter. Not soon the
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cabinet, as can the mtc gain setting.
The VOX and c.w. delay controls can
both be set for any time period be­
tween zero and about 2 seconds,
which should be more than enough to
satisfy any operator's needs.

The c.w. delay contro l adjusts the
time the 102 remains in Its transmit
mode atteryou stop send ing c.w.char­
acters when operating semi break·ln.
However, the 102 wltl also operate
with fu ll break-In; the choice Is pro­
vided by a front panel lever switch. If
you've never operated aSK, you've got
qui te a treat In store, although hearing
other nearby stations during the key­
up periods can be a little unnerving un­
t il you get used to it.

In addit ion to a choice between
semi and fu ll break-In, the 102 also
provided a choice of a tast-rtse-tlme
(hard) or a slower, rounded (soft) c.W.
output envelope. As with the break-In,
the choice between hard and soft C.w.
is made by a front-panel lever switch.
Although I could detect no overshoot
on my monitor scope, the square cor­
ners of the hard c.w. envelope contain
the harmonics t hat produce key
clicks, so its use should be restri cted
to those "must have" contacts.

Although the c.w. operation is quite
good, I'm unhappy with t he built-in
sidetone. It s frequency is fine, but the
amplitude is too great. To adjust the
ercetcnevctume, you have to go inside
the cabinet and adjust a t rim pot. The
problem is that the range of usefu l ad­
justment Is on ly the first few degrees

-DJ2LR
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G.I.S.M.O.
2305 CHERRY ROAD
ROCK HILL, s.c. 29730

"
THIS BIG G IS THE

SYMBOL OF
METROLlNA'S FASTEST
GROWING HAM DEALER

SE HABLA ESPANOL (803)366-7157

84U.S3

Test Report
Astro·102BXA

The Astro-102BXA received on loan
from Cubic Communicat ions, Inc. was
evaluated and tested In accordance
with their published specifications.
The following results were found:

Intercept point + 6 dBm sensitivity,
Input voltage for 10 dB 5 + N/N

160m .4J.lV
BOrn .35,uV
40m .32/<V
20m .35}.N
15m .37).N
10m .275p.V

S meter calibrat ion tracking above
S9 for 59 = SO}4V. Notch fitter 60 dB
depth synthesizer noise sideband
125 dBIHz 20 kHz off the carrier.

Transmitter

160m 105W
80m 1Q4W
40m 103W
20m 100W
15m GGW
10m GGW

Two tone test at 15m IMO 27 dB per
carrier.

Comment: Output power extremely
sensitive to s.w.r.; s.w.r. 1.5 reduces
output power to 70W. AGC overshot
free - 7 dB audio variation.

102. As the passband control knob Is
adjusted from its center position, a
continuously variable a-pore fi lter nar­
rows one side or the other of the pass­
band. The result is a low or high pass
filtering action that I found quite effec­
tive. Using it to best advantage, I cou ld
reduce side splatter from adjacent
stations enough to pull through some
weak ones that would otherwise have
been unworkable. When the special
C.W. filter is used, the passband con­
trol continuously sh ifts Its center fre­
quency over a 300 to 3000 Hz range.
Just under the f requency readout is a
string of eight LEOs labeled from .6 to
2.7 In .3 Increments. These LEOs m­
dicate the receiver's passband in kHz,
and are another one of those "nice
touches" you'll f ind on the 102.

The 102 also has a tunable notch
f ilter that can be used to null out car­
riers or close-by c.w. stations. By
itself, however, the notch isn't deep
enough to totally eliminate very strong
signals. But when used in conjunction
with the passband tuning, most car­
riers can be reduced to a level at which
they are not longer a problem. The
notch is always active, so there's no
need to spend time looking for a
swi tch. Jus t turn the notch control un­
til you hea r the offending signal drop
in strength.

A noise blanker is built into the i.f.
Immediately followi ng the first mixer.
Since I don't operate mobile In the low
bands any longer, I can't testify to its
effectiveness in a car. However, it did L --'
a good job on the ignition pulses of
elect rically noisy cars th at occasion-
ally passed by the shack. It d idn 't
seem to have any III effects on the
quality of the received aud io, but
again, there 's a big difference be­
tween running a noise blanker on the
bench and In an automobile. A front­
panel lever switch lets you cut it in and
out of t he circuit.

The other active receiver cont rols
incl ude a.f., Lt., and r.f . gain controls
as well as a continuously variable
a.g.c. decay-time control, All seem to
work well. Because of the 102's broad
band design, there Is no preselector or
antenna tuner. It 's hard to say if they
are really needed or not. When try ing
to copy a weak signal , espec ially in
the presence of a stronger signal, a
tunable front end can be very handy.
Even so, I found t he receiver's perter­
mance to be the equal of any I 've come
across.

On the transmit side of the 102's
operation, a front-panel lever switch
provi des a choice of PTI or VOX opera­
tJon; the ability to disable the VOX is a
definite plus If your shack Is on the
noisy side. The VOX gain, ant i-t rip, and
both the VOX and c.w. delay controls
are ins ide the 102, but can be adjus ted
from the outside through ho les in the
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delivered to the load. This is reduced
to 80% at 2:1, 60 % at 3:1, and 25%
with an open or shorted load.

As with most all sotld-state rigs, the
Astro·102BXA is designed to operate
on 13.6 v.c.c. If you're going to run It
in your shack, you'll need the Model
PSU-6A a.c./d .c. power supply or some
other source of 13.6 V at about 20
amps. If you do use a PSU-6A, you'll
also get an on-off switch, which sur­
pris ingly is not built into the 102 itself,
and a communications speaker that
outperforms the small speaker in the
102. The front-panel phone jack on the
PSU-6A is also more convenient than
the 102's rear-panel jack.

Although the Astro-102BXA does
suffer from a few minor shortcomings,
it is overall a first-class rig that will
meet the needs of most hams with
room to spare. As a c liff dweller, I'm
forced to run barefoot into a long wire
up an average of 10 feet . Even so, the
102 has performed well. Being an ln­
veterate county hunter, I've used it to
work mobile stations running 100W ln­
to Hustlers barely 6 feet long with ex­
cellent signal reports both ways. AI·
though operators with stacked mono­
banders and kw Iinears may prefer
someth ing more sexy, the 102 is about
all the rig I can use, and I think that's
about the most that should be said of
any rig .

There is currently a model 103BXA
on the market. This might infer that
the 102BXA is about to be phased out,
but that is not the case. The 103 (for a
higher price) Includes the three new
WARC bands, an RnY positi on on the
mode switch, and a few other nice ties.
Cubic feels that you should only pay
for what you can use at the moment,
hence the 102. When the new bands
come Into being, you can get a modif i­
cation kit which wi ll update your 102
to a 103. The basic specs are the same
for both units. The 102 sells for
$1195.00, the optional 300 Hz filter is
$82.50, and the PSU-6A power supply
is priced at $189.95. These prices are
amateur net.

For more information write to Cubic
Communications, 305 Airport Road,
Oceanside, CA 92054 or circle number
102 on the reader service coupon.

$ 42.95
$ 52.95
$150.00

Standard
Chrome
Gold plated

if the indication is more than a few
degrees orso tromzero.It'a too high. If
you 're using a vertical, beam, or other
"50 ohm"antenna, you've got a prob­
lem. If you're using an antenna tuner
and a wire of some sort, the reflected­
power indication is more than ade­
quate for finding the null that indio
cates you've matched Impedances.

The meter functions as an S-meter
during standby, but when the trans­
mitter operates, the meter automati­
cally switches to one of its transmit
functions. The t ransmit function Is
selected by a a-posttron lever switch
that lets you choose between forward
or reflected power, or the e.t.c. vol­
tage. I found the switch to be a little
confusing . The panel cutout and let­
tering appear to be designed for a
switch with 45-degree Indexing, but
the lever only moves about 15degrees;
at first glance, to me anyway, it always
seems to be in its center position. A
small point, to be sure, but one I found
a little annoying.

The Aslro-102BXA's c.w. output
power rat ing is 100W into a 50 ohm
load. The output circuit has a bullt·in
v.s.w.r. shutdown protection circui t
that limits the power to safe levels for
all load impedances. With an s.w.r.
between 1 and 1.7:1 , full power is

WRITE FOR LITERA TURE

BenCHeR inc 0 ""~ted dea~" 0' add $200
I handlmg. OuotatlOfl for overseas

333 W Lake Street. Dept . A postage on request
Chicago. rumors 60606 •trR~2JE2:Pc)~8~~ADER SERVICE CARD

--the .Full range of adjustment in
tenson and contact spacing

Ulti
-~-te .self-adjusting nylon and steel
...... needle bearings,

C
.Gold plated scud silver contact

I AMBI .~I~~,~ foote ceones.
• Precleon-macboec. chrome

plated brass frames,

• Standard model has black,
te xtured finIsh base; deluxe
model is chrome plaled.

• Heavy steel base: non-skid teet .

of rotation. After that, the sidetone is
much too loud-it's downright un­
comfortable when using cans! You
can always modify the volume control
circuit, I suppose, but it shouldn't be
necessary in a rig of this cali ber.

There doesn't seem to be any prob­
lem with the s.s.b. operation. A log­
arithmic-amplifier speech processor
is built into the audio chain between
the mie and buffer amplifiers ahead of
the double balanced mixer. The
amount of processing is adjusted by
the Internal mic gain control mention­
ed before. On-the-air tests with the
processor in and out proved it to be ef­
fective in Increasing the " punch" of
the signa l without introducing exces­
sive distortion.

The front-panel mrc level control ad­
justs the modulation percentage. I
found the proper setting with the mic I
was using to be about 11 o'clock, so
there's plenty of reserve available to
handle the less-sensitive mlcs around.
This control also serves to set the c.w.
key-down output power.

The 102 comes with a combination
a-meter and s.w.r. bridge. Although
the a-meter and forward power scales
are calibrated, the S.W.r. is not. But the
truth of the matter Is that you probably
don't need to know what your s.w.r. is;
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he
with
featu r
a .,pa;:,"~l~~ nl
course , All BA q cove a
through 10 meters, incltfdl e
bands suo, 18. and 24.5 MHz: f\.II panas
are operating now, nothing 10 buy later,
and of course WWV is covered.

With the optio nal 400Hz crystal filte r
installed, which cascades with one of the
g-pole I.F. filters and ca n be moved
through the passband. alo ng with QSK
provisions, the ASTRO-l03 Is the CW
operator's dream!

Performance under high cross mod
conditions found in todays' crowded
bands is second to none. With dual
independent high stability PTO's for split
band OX and aU its other features. the
ASTRO- too is the re sult of Amertcan
Technology and American Quality
combined to bring the best to the
American Amateur.

a Corporation wlth over 3,500
emP.fbyees woAd-wide, including more
than 1200 scientists. engineers and
technicians. has more than one million
square feet under roof.

Established in 195 1 the company has
grown and expanded in high technology
fields, including computer based
automatic fare co llection syste ms,
electronic countermeasures, supersonic
pilot training a nd other defense and
space systems, electronic positioning
devices and, of course, communications.
New C ubic Amateur products reflect this
he ritage of excellence and is your
assurance of the strength a nd resources
to support your p urchase in the years to
come.

, . 1 <' J

() (-
tJW ASTRO family. the

• 6een highly ecclalmed as
'MObIle/Base station. With

m op1;OCalOr control. VRS tuning and
mAgOphOne scanning. the ASTRO-I SOA
wei the way for competitive radtos now
appraring on the market.

The ASTRO-102BXA pro vides basically all
the fine performance of the ASTRO· l oo at II
lower cost. but Wss the WARe bands. which
of course may be added later if desi red.

• C U B IC
COMMUNICATIONS,INC.

305 Airport Road , Oceanside, CA 92054
(714) 757-7525



Tuning up his rig, Uby gets ready to go on the air.
(Photo by Bruce Kef/y)

KA 1FeB reports on one amateur's
efforts to provide much needed
information during the first crucial
hours of the Italian earthquake.

American Amateurs
Provide Vital Link
To Italian Quake Victims BY MARC STERN·, KA1FCB

I t struck without warning ! Rumbling
through southern Italy on a qu iet Sun­
day morning In November, an earth­
quake ravaged the area with deadly
effects.

Caught unaware, many Italian citi­
zens were still In their homes when the
buildings began to sway. Many doubt­
less wondered if the quake would sub­
side. But this one wouldn't. In the
short time it rocked the southern part
of the Italian peninsula, the quake
leveled many things in its path. Build­
ings swayed, then tumbled and fell in
on themselves. Whole vill ages, which
once dotted the map of Italy, were no
more. Such was the devastation of
this massive earthquake. In the few
moments of its savage grip, the quake
lett its indelible mark on Italy.

The inevitable happened after the
quake. Phone lines were torn asunder,
power in the area was gone, and, in
fact. all forms of communication with
this area came to an abrupt halt. The
first news of the quake that Sunday
came to the United States in the early
evening. First reports indicated it was
a moderate tremor and the Italian gov·
ernment expected some casualties.
But the real extent of the devastation
was only known to the peop le in the
quake's path. It wasn't until a full day
later that the true extent of the de­
struction became apparent to the rest
of the world.

Slowly, the dazed Italian citizenry
realized the extent of the damage the

'555 Worcester Rd.• Framingham, MA
01701
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quake had wrought on their count ry.
The numbed survivors fle d the ruins of
what once were their homes. They
were living in fear of another quake
catching them inside.

Slowly, the relief effort began to get
organized. The government began the
grim search for the victims of the
devastation. Searchers hurried to
begin finding the living victims of the
quake who were still buried under the
rubble. As in every disaster, this is the
first imperative-find the living quick­
Iy. At the same time, they also began
the grim task of fi nding the dead.

There was another side of th e rel ief
picture, too. Thousands of dazed sur­
vivo rs were living, sleeping, and eating
in the st reets. They feared a new
quake would bury them, too. They
were without shelter as secondary
shocks continued to rumble through
the devastated area. The government
had to find shelter for them quickly.

Back in the United States, the news
still came haltingly. At fi rst, it didn't
seem the quake was too severe. But
then more news began to come in, and
the reports painted a grimmer and
grimmer picture. But, there was an­
other problem. The reports were con­
flict ing. One report said 5,000 killed,
while another said 10,000. There was
real ly no reliable information. And, the
news of the quake had another effect.
With sketchy and conflicting reports
in the background, many people In the
large Italian communities in this coun­
try began to fear for their loved ones.
Many people traced their roots to the
devastated area and were very wor­
ried. But the information was still
unreliable, and communication to the

quake-ravaged area was all but non­
existent. Those lines of communlca­
tion that were still open were taken
over by the Italian government for of­
ficial and relief work.

This was the situation In Boston,
which has a large Italian population.
And into this breach stepped the
amateur radio community. Within
hours of the quake some amateurs
had established RnY links with
Italian counterparts, but there was
stitt no organized communications ef­
fort, and there were many conflicti ng
reports comi ng from Italy.

Real izing th is, Ubaldo DiBenedetto,
WA1TJW, of Cohasset, Maasachu­
setts, went on the air In search of
some friends on the Italian peninsula
after hearing f rom a friend who is also
an amateur. Some people in his ama­
teur friend's neighborhood were con­
cerned about their relatives in the
quake-ravaged area. He asked "Uby"
(pronounced "Oobee") as he is known
by his friends to see if he could find
out any information from that area.

Uby went on the air, but found 15
meters dead when he tried to contact
the amate urs he knew in Italy. This
was early Tuesday morning, rough ly
36 hours after the quake. Even thi s far
into th e disaster sit uation the tntorma­
t ion comi ng from Ital y was stil l
sketchy and unclea r.

But those neighbors weren't the
only people concerned wi th accurate
information on the quake. Since the in­
formation coming out of stricken part
of Italy was still conflicting, a Boston
newspaper also contacted ubv to see
if he could find out any accurate infor­
mation. Since Uby speaks fluent ltal-
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Ian, he was asked to help in the infor­
mation effort.

So he kept at It and finally con­
tacted Italian amateurs later on Tues­
day. Working on 15, four amateurs
established their own earthquake
news reporting net. The Italian ama­
teurs who joined this effort were
lS0lMN, I6ZAJ, and 160ZP. For three
days straight th is amateur network
provided accurate information to a
community that was desperately In
need of accurate repo rt ing. The effort
was rewarded with newspapers and a
radio station using the Information. It
helped calm many fears, and gave the
italian community In Boston a li nk
with the land of their roots.

Accurate information was " what
was needed," Uby said In an interview.
" The people here were anxious. Most
of them (at one time or another) were
Immigrants from that area." " It
seems," Uby said frankly, " that many
people who came to the United States
from the Naples area settled in the
Boston, New York, Philadelphia area.
A tremendous number of people need­
ed news. The wi res were out and not
work ing and t here were no reporte rs .
The Italian government took over
those lines which were left."

Conflicting reports added to the
anxiety of the Italian community. "We
tried to get a feel for the actual situa­
tion," he said. So, he asked two of the
Italian amateurs, one of whom was
from Northern Italy and the other who
was from closer to the quake area, to
monitor official government bulletins
and listen to the 80 and 40 meter
bands to hear news from other Italian
amateurs. " At this time some papers
told of 10,000 or 11,000 dead," Uby
said, "and we discredited some of
those stories. We brought the news
that the people wanted and needed."

With his setup of two stat ions
monitoring and one (in Sardin ia)
transmitting back to WA1TJW, Uby
and his fellow amateurs brought ac­
curate Information to the United
States. "We had updates every si x
hours. And we were able to combine a
list of towns and the percentage of
destruction in each. By Friday morn­
Ing (five days after the quake's rum­
bling stopped) we had a good idea of
what had happened," Uby said en­
thusiastically. This was the contribu­
tion of amateur radio to the earth­
quake information effort . " People
here wanted ways to communicate,"
Uby sa id, "and amateur rad io provided
another way."

Another valuable contribution from
th is makeshift earthquake net was a
li st of nine phone numbers in Italy that
concerned people could call to find
out information on various towns.
And, this impromptu net also passed
health and welfare traff ic. If a fami ly
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feared for a relat ive, all the family had
to do was give Uby the name and he
asked his Itali an contacts to find out.
He brought relief to many fam il ies this
way. (Uby's wasn't the only effort at
communicat ing with Italy, by any
means. Another group of Boston-area
amateurs set up a health and welfare
message net and passed traffi c to an
ATTY station that had established a
link with an Itali an ATTY station . They
also received a list of the victims when
the official count was re leased.)

But th is is the story of one ama
teur's efforts and the rewards those
efforts brought. It renewed his faith in
the ability of the amateur community
to pu ll together and provide emergen­
cy communications. " It was a beauti­
ful experience" which provided Uby
with a great deal of personal satisfac­
tion " despite the background"
against which It was set.

" It was very reward ing and reassur­
ing," Uby sa id, "that once we were on
the air, we played a part. • • • It
demonstrated to me that this (amateur
radio) is not just a hobby, but an in­
sti tution that peop le should know. We
are an organization that's wor ldwide"
which " ... serves the world."

Uby spent some long stretches at
the microphone during his operat ions.
He was at the mic seven ore ight hours
stra ight, with only relative ly brief
pauses for rest in between those
etrnts. But, If you th ink he did yeoman
work, his Ita lian contacts stayed with
it nearly around the c lock, providing
their four daily updates and monitor­
ing official broadcasts and the ama­
teur bands.

The results literally amazed some
people in the genera l news media. Uby
said that thanks to his contacts' care­
ful checking, the amateur communi ty
gave the people concerned about the
quake an accurate picture of the de­
st ruction and injury the quake had
wrought. The casua lty f igures the ital­
ian amateurs compiled were so accu­
rate that they agreed with the italian
government's own estimates. Those
estimates weren't exaggerated, Uby
said, because these amateurs " didn' t
exaggerate."

They showed a professionalism in
communications that's hard to match.
"Of all the services available for
te lecommunications, thi s is the on ly
one that knows how to get on the air,
handle t raff ic, and get on the scene of
an emergency with mobiles and then
relay that information," Uby sa id em­
phatically.

Uby was cri tical of some o tflclal
communications networks but had
high praise for the amateur commun­
Ity of which he is a proud member. "It's
someth ing when the papers have to
come here to get thei r information,"
he said.

Uby DIBenedetto is a ttve-year veter­
an of the amateur radio service. An au­
thor who has published award-winning
literary crit icism, he has been involved
in the commun ication of ideas for
many years. Formerly a schoo l teach­
er, he also taught at Harvard. He is
now in the throes of writing his first
novel.

Uby was well equipped to handle
the emergency communication duty.
His shack consists of a Yaesu FA-101,
an Sl21QO-D linear amplifier, a Murch
electronic t ransm atch , a three-ele­
ment Classic 33 beam antenna, an
As tati c 0 104 mic, a Yaesu moni tor
scope, a Swan WM300 wattmeter, an
Infotech M200E, a Ball video of ATTY,
and " fil ters and other goodies."

Uby Is a giving man, and also typi­
fies the self less spi ri t of the amateur
fraternit y. He has always spent his
time trying to help improve the li ves of
others, and with his efforts in the
Italian earthquake he has carri ed on
his good work. But this story Isn't
about Uby only. It 's also about the
many amateurs who volunteered their
time to help in t he italian quake's
aftermath. They have proved once
again the amateur community's will­
ingness to help and to give freely of
themselves. !fi
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The OSCAR satellite program is destined to playa
strategic role in the future of amateur radio
communications, and the time to get in on the ground
floor is right now!

Amateur Radio Frontiers­
OSCAR Satellites

BY DAVE INGRAM", K4TWJ

M any years ago, a very spec ial era
known as the Golden Age of Rad io ere­
ated excitement and memories that
continue to pass through the annals of
time. Those were the days of hearty
techniques and amateurs with gusto,
when almost any challenge was met
and tried for its worthiness in our new
frontier of radio communication. AI·
though we've progressed greatly since
those early days of wireless, the true
spirit of the Golden Age still exists in a
number of speclallzed communtca­
tions frontiers, These frontiers include
such unique modes as OSCAR satel­
l ite communications, Slow Scan TV,
10 meter t.m., EME, radio as tronomy,
QRP, etc. Each of these frontiers Is, in
a manner of speaking, in the prime of
its development. The radio amateur
considering new avenues of enioy­
ment and expanded horizons will
surely find teday's frontiers a refresh­
ing return of the true Golden Age.

The information presented in this
article will relate to one of these
exciting frontiers: OSCAR satellite
communications. In addition to dis­
cussing " general orientation" informa­
tion, some basic techniques and con­
cepts for successful OSCAR sate lli te
operations which ca n be applied to
both present and future spacecratts
wi ll also be outlined.

History of OSCAR
The OSCAR amateur satellite pro­

gram began during late 1961, when a

'Eeetwood Village, #1201 South,
Route 11, Box 499, Birmingham, At
35210.
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sma ll group of amateurs working at
the Jet Propu lsion Labs in southern
California constructed a simple 2
meter c.w. transmitter, packaged it in
an appropriate enclosure and secured
a "piggy back" ride into space. A vast
amount of planning and effort was
described in that single statement;
however, we will condense matters by
emphasizing that that was the initial
development of the " piggy back"
launch and subsequent OSCAR space­
crafts. The approximate two-week life­
time of OSCAR 1 served to introduce
amateurs around the world to satellite
operations. Enthusiastic followers en­
couraged further developments, and
additional OSCAAs followed.

One of the most popu lar and suc­
cessfu l amateur satellites to date was
the first Phase 11 spacecraft, OSCAR 6.
We were at the bottom of a sunspot
cycle when OSCAR 6 began relaying 2
meter-uplinked signals into the then
"dead" 10 meter band-and relay it
did. The translator aboard OSCAR 6
performed magnificently for several
years, proving any amateur could en­
joy satellite communications almost
as easily as low-band operati ng. Pro­
lific satelli te operators became ac­
customed to the relatively short time
periods of passes, and the syndrome
of bli ndly chasing a satellite across
the eveni ng skies was rapidly con­
verted into a working concept. Then as
the OSCAR 6 l ifespan closed, OSCAR
7 was placed into a similar sun­
synchronous low-altitude orbit.

Present OSCARs
Two amateur satellites, OSCAR 7

and OSCAR 8, are operational at the

presen t t ime. Both crafts are setting
extreme ly impressive " track records,"
although the older OSCAR 7 is beg in­
ning to show its age as this article is
being written. If you would like to get
involved with what can only be crass!
fied as the last of a Golden Age era in
satellite communications, now's your
chance. The challenge and meritori­
ous credits associated with contest­
style operations for low orbiting
satellites will become cherished and
respected memories once we've
moved into the era of OSCAR 9 and
subsequent Phase III satellites.

The benefits of OSCAR 7 and/or
OSCAR 8 operat ions, namely prec isely
t imed activities that ca n fit in with to­
day's busy lifestyles, are particularly
appealing to many amateurs. Orbital
informat ion initially is acquired from
one of the monthly amateur maqa­
zines, and times of desirable passes
are noted (remember these passes are
given in UCT, and evening passes over
the eastern U.S. thus will be listed as
early morning passes on the following
day). An OSCAR locator or Sattellabe
Chart is then used to visualize the
craft's f light during that specifically
determi ned orbit and to sketch an
antenna pos itioning chart for each
two minutes of the pass. If this is
one's f irst endeavor with OSCAR com­
municatl o ns, a quick reference­
frequency relation chart containing
uplink/downlink correlations for each
5 or 10 kHz of the satellite's bandpass
is also sketched and placed in direct
view at the operating position. Armed
with these two aids, the amateur is
now ready to enjoy relatively hassle­
free space communications.
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Communication Via OSCAR
I.' 8 ..:1 UPLINK " ' , "..0 " S 800 UP LINK ' . S % O

The suitably equipped and du ly in-
formed OSCAR operator can run into
his shack only one or two minutes cw M,~ed SSB cw M i ~ed SSB
before a selected pass begins, switch
on the gear and operate like crazy for
15 10 18 minutes. switch off the gear

!)
,

and return to other activities. (Isn 't 0

cv- '-1 i ~ed SSB i l CW M, ~ l!'d SSB
broadbanded, solid sta te gear grand?)
The operator's actions are governed ~~ ~~

by the previously mentioned pass plan ss eoo OOW"llINK ~~ .....00 O OW"l ll "lK ~~

and frequency relat ion chart, leaving
OSCAR 7 OSCAR 8only sheer communicating to be en-

joyed. Assuming the satetnte-retu rned Mode A
__ A

signals become weak or lost, the
operator insti nc ti ve ly continues '37'~ UPL INK U l l1, ,.,900 UPlllllK ,~-

following his charts 10 rapidly re-
establish commun ications when that cw M, ~l'd SSB cw M, ~l'd SSB

• opportunity reappears. Remember to
move along between OSO's al a I
steady pace when you 're " into 'he
satellite" for a maximum number of

!! Iosos. Consistent use of this coer- SSB MI~l'd cw cw M,~l'd SSB

at ing concept will soon place you high '.5911 . :v.,1fI5

on 'he satellite achievement award •
listing and also multiply the pleasures ' .5915 DOWN LINK '. ..'n5 .~~ DOWNLINK .~~

of satellite work. OSC AR 7 OSCAR It

The amateur bands an OSCAR
__ B

Mode J

satellite operates are listed as modes. ,.. '"A summary of these modes is shown in
fig. 1. While modes B and J are esoe-
cially appealing from the standpoint Fig. 1- (A) Modes at opera tion tor OSCAR 7. Mixed areas can be used tor c.w. or
of compact gear and small antennas, s.s.b. (B) MOdes at operation tor OSCAR 8. Again, mixed areas can be used tor
the satelli te newcomer unfamiliar with c.w. or s.s.b.
u.h.f. techniques is urged to begin his
operations with mode A. There are two
main reasons for this suggestion: 1)

i-since 2 and 10 meter f requencies are
Ire-nate mast posit ion for k-'- CIrcu larly polariled satellite antenn

employed, the amateur can use ex- ollowing ......slerly [lasses ')
isting or borrowed gear for th is " int ro-
duct ion to satell ite communicat ions,"
and 2) a thorough knowledge of u.n. t. Ro to r
techniques isn't mandatory for mode
" A" . A semi-informed amateur could,
for example, begin satell ite operations

:--- ..;
with mode J , only to soon realize he M~st or· s"pport ,
wasn't hearing his strong downl ink

,
, \G UYS

signal due to a lousy transmission line S
, ,, ,

and poor connections between his ex- , -,, -,
pensive 70 em antenna and receiver.

i'This same amateur, however, will prob-

f2B IffiJably be familiar (or can easily and ' ,
rapidly become familiar) with r.f. tech-

o . •

nlques utilized at 2 meter and 10 meter
H~~

Shed

frequencies. One's existing amateur
• •

gear can also be used for mode A op-
TransmISSI on line and rotor cable / "-Antenna mast leaned against storage sheerattcns, thus provid ing OSCAR capa-

bil ities with minimal investments of 10 ecmeve angle for easterly passes

personal t ime and effort. In other
word s, a relatively sensitive 29 MHz Fig. 2- A simple method ot tilting the satellite an tenna 's mas t to sides tep eteve-
c.w. receiver, a 145 MHz c.w. trans- tion rotor requirements. At the beginn ing and end ot a pass the antenna is ex-
mitter and a couple of antennas are actly horizon tal, while the antenna is elevated approximately 40 degrees during
the only basic i tems you 'll need to mid-pass.
begin enjoying OSCAR communica-
uons during the next few days. mi tter and antenna ga in are both con- mission line losses). Uplink signals in

The situation of r.t . power is mea- sidered when calculati ng one's uplink excess of 100 watts ERP cause limiting
sured in satellite work as Effective signal . A tra nsmitter producing 10 of OSCAR 8's AGe, and prevent weaker
Radiated Power, or ERP. Opera tional watts outpu t into an antenna with a signals from accessing the spacecralt.
use of low orbit crafts such as OSCAR gain of 10, for example, thus produces Running excessive uplink power is thus
8center around maximum power levels the maximum acceptable level of 100 considered taboo. self ish and 000'
of 100 watts ERP, which means trans- watts ERP (assuming neg ligible trans- satell ite-operating tactics.
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WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.

PRICES ARE SUBJECT TO CHANGE .

The most popular antennas used in
satellite operations are circularly
polarized beams of the 5, 7 or 10 ele­
ment variety. Such antennas, and their
associated phasing harnesses, are
distributed by Spectrum International,
KLM, etc. The antenna should be
located in a place affording a clear
view of the skies in general directions
or satellite use, as trees and similar
foilage " soak up" u.h.f. energy like a
sponge. The satellite antennas also
should be placed near the satellite
equipment to minimize transmission
losses at these high frequencies (no­
tice the satellite setup is beginning to
describe its own arrangement and
place of location). A clever means of
bypassing excessive rotor entanqte­
ments involves tilting the antenna
mast from the ground at a 20 or 30
degree angle. This will eliminate eleva­
tion tracking and provide only azimuth
rotor installations. An example of this
arrangement is shown in fig. 2.

OSCAR 9-
The Beginning of Phase 11/

As most amateurs are now aware,
our initial move into lonq-ranqe Phase
III spacecratts met with watery fate
during May of 1980. This largest and
most sophisticated satellite to date
was to be carried aloft aboard a Euro­
pean Space Agency rocket which
grossly misfired and fell into the
ocean. Within 24 hours of the tragedy,
encouraging support from around the
world began pouring into AMSAT
Headquarters. Memberships were re­
newed, donations were pledged and
numerous new life memberships were
announced. Obviously, we are on the
road to recovery and to creating
another Phase III satellite which will
be named OSCAR 9 after reaching
successful orbit. This means the
knowledge, system planning and
basic Phase III groundwork remains
basically intact, with major losses
confined primarily to hardware that
can be replaced within an approx­
imate 1 or 2 year period (barring, of
course, unforseen circumstances).

The next two years will be an impor­
tant era in amateur radio satellites.
While OSCAR a will continue provid­
ing "Golden Age" communications for
true satellite enthusiasts, additional
support from these users and other
amateurs anticipating OSCAR 9 will
be vital for future efforts. Meanwhile,
we can enjoy OSCAR a and someday
reflect on these unique memories.

OSCAR 9 will create a situation tru­
ly unique in amateur radio communi­
cations. The craft's projected elliptical
orbit will provide complete Northern
Hemisphere communications and
broadcast capabilities for up to 12
hours each day (see fig. 3). Visualize,

2-3-4
ELEMENTS
OR MORE

eTelephone: (2031 526-5324

Apprcx irnatetv
15,000 miles

OSCAR 9 •

Fig. 3- Projected elliptical orbit of
OSCAR 9. Approximately one-third of
the world can be "seen" by the satel·
lite from its vantage point above earth.
Orb it can be altered by internal kick

motor on spacecraft.

power supply. These units are relative­
ly inexpensive, compared to other "all
mode" transceivers operating these
bands, yet they perform very well in
satellite services. The advantage of
transceivers over transverters is
primarily their stand-alone use rather
than requiring a " driving" transceiver.

SUPER QUAD
KITS

73 Ferry na .. Chester. CT 06412

KIRK ELECTRONICS DIVISION
VIKING INSTRUMENTS, INC.

•
~-

Special Instruction Manual on
Kirk ', "Super Quad." $2.75

e 2 3 4 ELEMENT TRI BAND
10 1S 20 METER AMATEUR NET FROM $256.68

e VHF 4 ELEMENT 2 OR 6 METER
AMATEUR NET FROM $96.75

e 2 3 4 ELEMENT DUAL BAND
10 1S OR 10 6 METER AMATEUR NET FROM $150.42

.2 ELEMENT 40 METER AMATEUR NET $523.50

HIGH STRENGTH
FI BERGLASS

AVAILABLE IN A COMPLETE
RANGE OF KITS

OSCAR Gear
A wide variety of amateur equip­

ment is available to the budding satel­
lite enthusiast, and the cost of this
gear ranges from modest to relatively
expensive. In addition to hamfest ac­
quired items boasting reasonable
price tags, transverters for 70 em
and/or 2 meters are presently off ered
by several manufacturers. Atleast two
companies, KLM and leom, also pro­
duce c,w. and s.s.b. transceivers
which operate the 2 or 70 em bands
(t.m. is absolutely taboo for satellite
use due to its stringent duty cycle and
consequent satellite-power use). A
glance through advertisements in
several recent amateur magazines
thus should provide a good selection
of OSCAR-capable gear.

One of the most personally appeal­
ing OSCAR setups we've seen em­
ploys the "tcorn twins," IC202 (2
meters) and IC402 (70 em), small mat­
ing amplifiers for each unit and
similarly small antennas to provide a
super compact OSCAR setup. This ar­
rangement, which can be used fixed,
mobile or portable, is capable of oper­
ating mode B or J , and also prepares
one for the forthcoming OSCAR 9
spacecrafts. The Icom IC202 and
IC402 ar 2 watt c.w./s.s.b. transceivers
which can be powered from either tn­
temal batteries or an external 12 volt

34 • CO • March, 1981 Say You Saw It In CO



-
UF'lI~k needs for OSCAR 9. An additional r.f. ted back to Earth on approximately

43~ ' ';J 4 35 1% 435.:r.M> 435 1 1/ ampli fier and/or larger antenna prob- 145.900 MH z, and should prove ex-
ably wi ll be required to supplement tremely benef icial during unusual

cw Mi "ed 55a that setup. increasing ERP to the ap- weather conditions. On ly minor rnodl-
proximate 1000 watt level. Power ttcanone on existing SSTV gear will be
levels in excess of 1000 watts ERP requi red to receive these unique pic-
with OSCAR 9 are absolutely discour- tures.
aged, as such "muscle flex ing" will Present ly, a special AMSAT team at

55a M i"l!d cw cause AGe clamping and loss of the University of Surrey is construct-
weaker uplink signals. Plans are un- Ing the UOSAT craft. Substantial prog-
derway to incl ude a microprocessor- ress has been made and a successfu l

,.~ 962 ' .5 920 '.5.880 ,.~~ controlled frequency-seeking notch f inished product is now eminent.
DQlWP<lll '" It filter in OSCAR 9. This notch would NASA has agreed to carry UOSAT aloft

OSCAR 9 Projected hand plan automatically take care of power ur- aboard a Delta 2310 rocket with the

Fig. 4- Projected frequency assign- surpers in a very effective manner. Solar Mesosphere Explorer (SME) mis-

ments for amateur 2·way communica- OSCAR 9 will provide many arna- sion which is scheduled for launch

tions via the next satellite, OSCAR 9. teurs with their first chance at satel- during September 1981 . What greater
lite-achieved OXCC, plus truly reliable means could one ask for an initiation

also, a band that will permit a round- long-distance communicat ions. It will into two exciting amateur frontiers at
table between two amateurs In adja- be a completely new d imension in one t ime!
cent U.S. states, England, Japan and amateur radio that will reflect space-

SummaryInd ia, and you have working idea of age technology and shades of things
OSCAR 9's purpose. OSCAR 9 wi ll em- to come. Few seriously enthusiastic The OSCAR satellite program r..
play approximately 125 kHz in the 70 amateurs will care to miss this expert- fleets a challenging and exciting corn-
em band for uplinking signa ls. The ence. munications frontler that is open to all
downlink signals will appear in the 145 radio amateurs. This mode Is destined
MHz region of 2 meters. A chart of the UOSAT-A Merge of to playa stra teg ic role in fu ture ama-
projected frequency assignments is

OSCAR and SSTV teur radio communications, and the
show n in fig. 4. optimum time to get in on the ground

OSCAR 9 operations will be slightly A particularly unique and interest- floor of this innovation is right now.
more sophisticated than previous sat- ing amateur satellite presently is be- There's a defin ite merit in moving
etntes. Tracki ng of the elliptical orbi t lng developed at the University of Sur- away from the crowded conditions on
will require a different type of OSCAR rey in Guildford Surrey. England. This 20 meters and enjoying the open con-
locator or new calculator/computer spacecraft will represent a defin ite de- dtttons on OSCAR's frequencies. A
programs. Once specific evening sat- parture from tradi tional OSCARs in wealth of additional information on
elute operations begi n, however, on ly several respects, one of which will be OSCAR satelli tes can be found in my
minute antenna movements each 30 the capability of transmitti ng SSTV fu ll length book. OSCAR-The Ham
or 40 minutes wi ll be necessary to views from space (approximately 530 Radio Satellites, published by TAB
mainta in rel iable communications. km above earth; 97.5 degrees Inctln- BOOks, Blue Ridge Summit, Pennsyl-
This " new ball game" wil l not be a at ion; sun synchronous orbit). The aat- vania 17214. (Additional books on
serious entang lement. particu larly for elllte's projected SSTV camera wi ll Amateur Radio fron tiers also pub·
old-time satell ite users. consist of a two-d imensional CCO ar- fished by Dave Ingram include The

Existing equipment used for ray with a format of 256 by 256 pixels Complete Handbook of Slow Scan TV
OSCAR 7 and OSCAR 8 (mode B and by 4 shades of gray. The digi talized (TA B #859], and 10 Meter FM for the
mode Jl should serve the amateur's form of these pictures will be transmit- Radio Amateur [TAB #1189}.) Il'l

Solar arrays Telecommand Engmf!f!riog and
receiver ~-~ data beacons
144MHl 1 435MH2 ,145MHl

1

I 1
1
1

Command 1-- , 1--- Te lemet ry
decoder encoder

1 1
1 I 1 1

Power --- - - - - ""1"" - - 1_ - ...J

condo tioni" g 1
,

~modu. I Microcomputer
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Fig. 5- U.K. amateur scientific spacecraft-UOSAT system diagram.
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Every Big Gun had to start someplace. Bill, K5FUV
gets us started, in painless fashion, on the road
to DXing.

An ongoing series designed to teach good and sound
operating techniques.

BY BILL KENNAMER'. KSFUV

DX and OXing can be many miles
eoert, from simply working foreign
and exotic places on the globe as they
pop up from time to time, to the all­
consuming almost professional ama·
teur who would rather work OX on a 24
hour a day basis than step outside to
see the light of day. Most of the
amateur wor ld fits somewhere In be­
tween. In OX and OXing, like in any­
thing else, exist a set of unwritten
rules of the road, tricks of the trade
and subtleties that most people have
to learn the hard way. Some would
view this as character building or pay·
ing your dues . Maybe so, but it does
takea long time and does encourage a
lot of bad habits to form early on in a
pursuit In which they could have been
easily avoided. After twisting Bill 's
arm for about 4 seconds, he heanify
agreed to share with us, and those to
follow, his knowledge and experience
in the an and science of working DX.

-K2EEK

Amateur rad io is indeed a cap­
t ivating hobby. It's like a disease that
lies dormant within the body, waking
to strike aga in after many years. In my
own case, the attack was after four­
teen years of inactivity, twelve of
which were spent with an expired
license. Th is inactivity was caused by
college and establ ishing myself (I
thought at the time) in a career in the
insurance business. But the bug bites
harder the second time, and I found

*1310 Paris, Garland, Texas 75040
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myself not only up to my neck In the
hobby. but also In the full -time pursuit
of amateur radio.

The story above has little to do with
our subject, except to point out tne ob­
vious gap in my amateur radio career,
and also my total involvement with the
hobby. This gap created a bit of a
culture shock when I was exposed to
new equipment and operating tectml­
ques. Bridging the gap from my past
and Into the present, and my daily in­
volvement with other amateurs, plus
the rekindled Interest from the past in
OX and basic high-performance radio
techniques has led me through some
experiences which may be worth shar­
ing.

Results of the CQ survey published
in the November 1980 issue would im­
pl y that DXing is the most popular
specialty in amateur rad io. It ranks
first as a primary specialty, and se­
cond as a secondary interest. In my
opinion, a serious OXerwil1 of necessi­
ty also become a OX contester in order
to more rapidly pursue some of his OX
goals. Much Is publ ished about who
the OX is,or where to f ind It ,but little is
published about techniques of OXing,
or, for that matter, simple tips about
contest operating. Even station setup
has been largely neglected. All of
these have a bearing on your enjoy­
ment of your hobby, and it is hoped
that a few suggestions can be provid­
ed which will be helpful to you.

Also, another observation is that in
years past, there was more court esy
and considerat ion in operating, es­
pecially in OX operating. In many
cases, lack of courtesy and poor
operating techniques have driven

many OX stations from the bands, or
have restricted them to the OX phone
bands. This needn't be and can be
avoided. There will be more on this
subject later.

There is a latent OXer in every
amateur. The z-meter operator who
tries to get the last mile out of the
repeater, or lines up to work Tulsa on
.52 direct is exhibiting his OX tenden­
cies. But, let a fairly new amateur call
a CO on a quiet band and have a OX
station respond, and he's usual ly
hooked for life. Then comes the need
to work a few more, and so it snow­
balls. This brings up the need for more
equipment, and sometimes disap­
po intment, as things don't work as
they seem.

Obviously, everyone learns some
things the hard way. Once in a While,
though, you find you turn up in the
right place at the right time, and the
learning process accelerates. I hap­
pened to return to amateur radio at ex­
actly the right place and time and was
rapidly propelled from confirmed rag·
chewer Into the world of multi-mult i
contesting and serious OXing. Along
the way, t learned what works, what
may work, and what doesn't seem to
work. Starting from the bas ics of slm­
pie antenna Installation, we hope to
present ideas about stations and tech­
niques that will further your enjoy­
ment of OX and contest operating.

The single most common cause of
poor radio performance is poor or Im­
proper installation of equ ipment and
lack of knowledge about operating the
equipment. This is commonly known
as operator malfunction (hereinafter
referred to as OM). Nowhere is this

Say You Saw It In CO



more prevalent than in the installation
of antennas. Many times we see peo­
ple taki ng " defec tive" radios back to
dealers that " won't load up," when in
reality it's the antenna that won't load,
not the t ransmitter. Without resort ing
to the handbook formulas, here are
some tips on the installation of simple
antennas. Simple antennas such as
this will produce results if properl y ln­
sta lled. Without proper installat ion,
one m ight have just as much luck with
a Ca nte nna.

Let 's take a short look at grounding.
Of course an earth ground is desirable
from an electrical standpoint, but an
earth ground is not necessarily an r.t .
ground. In fact, if longer than a quarter
wave, an earth ground can cause TVI
problems. The solution? Cut a quarter
wavelength of insulated w ire, put a lug
on one end, and tape the ot her. Then
attach it to the back o f the transmitter.
Run it around the ba seboard as need­
ed toget it out o f the way. One for each
band where the ground wire is a quar­
ter wavel ength or lo nger will be suffl·
cient. Remember, solving grounding
problems now may help TVI problems
later, and no o ne likes to see the
neighborhood lynch mob coming up
the sidewalk.

The next area to consider is the
antenna. With in limits, the type of
antenna is not as impo rt ant as the
height and installation. A properly in­
stalled dipole in the hands of a good
operator coul d do better than a poorly
installed beam. For a dipole, proper in­
stallation has as much to do with
height as anything. The higher the bet­
te r, up to a point. What height? Of
course one wavelength would be best.
On 20 meters, this would be between
60 and 70 feet above ground and in the
c lear. Obviously, this would be dif­
ficult for most of us to attain with two
suppo rt s. The alternative so lut ion
woul d be to suspend one end of the
antenna as high as possible, and bring
the other end down to ground at an
angle as near to 45 degrees as poss i­
ble. This is the eloper antenna. It may
be fed wi t h 50 ohm coax. Special t ip to
the co ntesters: Have you ever had
someone call you off the back or side
of your beam and wished you didn 't
have to rotate around to hear them?
Why not try three slopers pointed in
various favored directions so that you
can switch between them? It works
much better than listening off the
back of the beam, and It's lots cheaper
than a sidemounted beam.

In spi te of the rumor that a vertical
radiates poorly in all directions, prop­
er installation will provide a very et tec­
live DX antenna, es pec ially on 80 and
40 meters . The key here is proper
grounding. It seems as if most vertical
users either don't know or forget that
the ground is half o f the antennas, and

they make little or no effort to provide
proper grounding. Antenna manutac­
turers don't he lp in this regard, as
most specify from one to six ground
rods at the base as being suff ic ient.
Actually, they can't be blamed totally
for th is, as few wou ld buy a vertical
antenna if they knew they had to bury
120 half-wave rad ials at 3 degree Inter­
vals for maximum performance. How­
ever, any radial system is better than
only one or two ground rods and can
take your vert ical from the also-ran
class into an adequate performance
class.

The radial sys tem need not be ela­
borate nor even cut to exact dtmen­
stone. The important thing is to have
wire in the ground, especia lly at the
base of the antenna. An acceptable
radial system wou ld consis t o f 36
rad ials about one-eighth wave long. It
isn't necessary that all of the rad ia ls
be the same length, or even c lose. For
example, in my particular installat ion,
the area in which the antenna is ln­
stalled is 8 feet wide by 50 feet long.
The verti cal s its 20 feet from the back
of the area, so radials in that direction
are up to 20 feet long. The radials in
the other directi on are a maximum 30
feet long and 4 feet long on each side.
The insta llation of twelve rad ia ls of
varying length in this configurat ion
took my signal from 4 x 4 in Europe to
many 5 x 8 reports. I have also worked

South Afri ca on s.a.b. w ith exc iter
only. Al l this on ~O meters. Forty meter
results have also been good, with the
abilit y to work Europe to Texas on
s.s .b. during late afternoon ho urs
before darkness.

No matter how efficient your anten­
na system is, It won't he lp you at all if
r.t , doesn 't get there. Trying to circum­
vent the expense by bu ying c heap
feedJine will waste the dollars spent
on good equipment and antennas. Buy
only good quality coax, s uc h as
RG213. If possible, remove about an
inch of the jacket and look at the
shield . If you can easily see the dielec­
tric through it, it 's no good. Accept­
able coax should be about95% shield,
with non-contaminating jacket.

One other antenna t ip: Sealing
against the weather is very important,
as water inside the connectors can
lead to prob lems. Many have used
tape and silicone seal to prevent th is.
Upon inspect ion of many of these con­
nections, water was found to have
worked it s way inside the connec tors.
The foll ow ing method is used on v.h.t.
antennas on oil platforms in the Gulf
of Mexico, and it seems to work well.
Simply wrap the connection t ightly
with 3M Scotch 33 electri cal tape.
Then apply 3M Scotchkate (availab le
at most large electrical-supply stores)
liberall y. Th is effect ivel y preve nts
moisture from entering the joint. Ie:

Say You Saw It In CO
CIRCLE 41 ON REA DER SERVICE COUPO N

37



-
8 monthly 'eature by

KARL T. THU RBER, JR., W8FX

DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

Mu/tiband Antennas: The Trap Dipole, Part /I

This month we conclude our discus­
sion of trap dipoles with installation
and radiation consideration. W8FX
also delves into reader mail and reaffy
picks an interesting winner tor Anten­
na Of The Month; unfortunatefy It's
not one you can p ick up easily trom
your local distributor. -K2EEK

Installation Consideral/ons

H igh, free and clear trap antenna in­
stallation is e....en more Important
than with simple, sl ngleband d ipoles.
This is because trap resonances can
be upset if not installed in the clear,
and metal objects in close proxim ity
to the flattop can affect trap opera­
tion as well.

A few rules-of -thumb shou ld be
useful. The trap dipole should be in­
stalled at least a fu ll wavelength from
bu ildings or other large obstruct ions,
especial ly power or telephone li nes, if
possib le. It should be mounted as
high as possible; 30 feet 15 a good
minimum to shoot for. Rope or heavy­
duty plasti c c lotheslines or wire (with
resonances broken up with strain In­
sulators) can be used to support the
ends. The transmission line should
be brought away from the antenna at
right angles for as long a stretch as
possible. It's especially Important not
to bend the ends of the antenna
either vertically or horizonta lly to
squeeze it into a limited space. Doing
50 may detune the traps and upset
their operation, as well as distort the
radiation pattern in an unpredictab le
fashion.

If you can't fit the antenna in
without a bend of some kind, con­
sider the inverted-Vee arrangement.
This requ ires only one high center
support, the ends being sloped down
and t ied to lower supports. A number
of commercial ba luns and center in­
sulator assemblies sport a conven­
ient hang-up hook that Is just right for
the Vee. Many DXers prefer this con-

' 3 17 Poplar Drive. Mi llbro ok ,
Alabama 36054
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Trap antennas are great for enabling
operation on several bands with a
single antenna, although there's no
assurance that low s.w.r. and proper
transmitter loading can be main tained
on all bands. Use of a coax-to-coax
antenna coupler helps ease the line
match to the transmitter. In addition,
trap antennas-like most all multi­
band rad/ators-are notorious har­
monic generators. The tuner will add a
great deal of selectivity to the antenna
system, which will normally reduce
harmonics to an acceptable level.
Representative wide-range MFJ hlgh­
power capability tuner is shown here.

(Photo courtesy MFJ Enterprises)

figuration even if space isn't at a
premium, since there is some gain on
the higher bands and the antenna's
ang le of radiation (good for DX) is
lowered.

What About
Radiation Pallern?

Like other horizontal antennas,
vertica l rad iat ion ang le depends on
antenna he ight above ground; the
higher the antenna, the lower the
angle of radiation . For most practical
antenna heights, maximum radiation
will be about 30-35 degrees from the
horizontal. Th is assumes an antenna
height of one-half wavelength. If less,
as on the lower n.t. bands, radiation
angle will be higher. If more, as on the
higher bands, it will be lower.

The trap's horizontal radiation pat­
tern is essentially that of the basic
dipo le; bl-dt rectlonal, doughnut or
figure-B shaped, with maximum radla-

tion occurring at right ang les (90
degrees) to the axis of the wire.

The classic f lg ure-B pattern as­
sumes that the antenna Is operated in
a t rue half-wavelength mode on each
band, that Is, that multiple traps are
installed. However, the simple bi­
direct ional pattern tends to the
cloverleaf on the higher bands where
the si ngle-t rap antenna takes on the
characterist ics of the longwlre. As
the antenna becomes longer and
operates on harmonic modes (312-,
5/2- , 712-wavelengths, etc. ), the
number of lobes formed as well as
directivity increases. However, at
practical hei ghts above ground, the
nulls in the pattern aren't too sharp,
and the pattern tends to fill in so that
direct ivity becomes pronounced pri ­
marily on the higher bands. If instal­
led as an Inverted-Vee, the antenna
becomes more sharply directional.
Fig . 1 shows basic antenna patterns.

Trap Adjustment
Trap adjustment is a subject unto

itself. Since most commercial traps
are factory tuned and sealed, It's the
wire sec t ion lengths that are adjusted
to whip the antenna resonance points
and resultant s.w.r. into shape. An
s.w.r. bridge can be used for adjust­
ment, although more precise results
can be obtained using a grid-dip os­
c illator or antenna noise bridge.
Typica lly (but following the trap
manufacturer's adjustment Instruc­
t ions, of course), one starts with the
highest frequency band covered by
the antenna, not ing s.w.r., resonance
or Impedance characteristics, de­
pending on the measuring instrument
being used. The center wire sections
are then adjusted-either lengthened
or shortened-until the antenna is
resonant to the desired frequency.
The procedure is repeated on the next
lower frequency band, working down
until you have adjusted the lowest­
frequency sections. Using the one­
pair-at-traps configu ration, you go
through this procedure for the two
lowest bands only; the s.w.r. on the
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Shown above, at left, is the typical horizontal rad Iation pattern for a half­
wavelength dipole at a height atone-half wavelength aboveground. This pattern
holds as long as the trap dipole has a pair of traps for each band. At right, ex­
pected vert Ical pattern of a dipole one-hall wavelength high.

~rFri77:

Above. typical trap dipole patterns for stnqle-trap-patr antennas on the higher
bands. As can be seen, the familiar douqnnut-shaped pattern shifts to the
cloverleaf as the antennas are operated In harmonic modes, directivity
sharpens, and some gain develops. (Source: Western Radio product literature.)

Fig. 1-Trap dipole radiation patterns.
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higher bands (20, 15 and 10) Is not ad­
justable, though you may experiment
with various antenna feedline lengths
If transmitter loading is a problem to
coax the rig into pumping power into
the system. With antennas that have
separate traps for each band, you go
through the whole procedure for all
bands. Adjustment may take quite
some time, and there may be consid­
erable interaction in making the ad­
[ustments. But, with perseverance,
the result should be a very low S .W .r.

antenna on all bands.
Fig. 2 shows typ ical multiband trap

antenna s.w.r. curves.

Reader Reports
A Connecticut reader who has

been corresponding with me about
his antenna problems wrote request­
ing my views on a two-band indoor
(attic) trap-loaded antenna he was
considering for 8(). and 4().meter use,
one that would have to be bent to fit
his attic's 37-foot width. (Very little
room was available outdoors to run a
d ipole of even modest dimensions.)

Though I am a believer in loaded
dipoles, I had to reply that antennas
always seem to work better outdoors,

in the clear, even if bent and elec­
tri cally loaded to' resonance. The In­
door antenna will undoubtedly pass
near electrical wirIng, heating ducts
and water piping, which will have an
adverse and unpredictable effect on
performance. Also, one runs the risk
of r.t. getting into everything from the
telephones to TVs to stereos.

In fact, lance ran hIgh power Into a
full -size 4O-meter dipole strung In the
attic of a quadplex apartment and
was surprised the very first night to
receive a knock on the door from an
irate and confused neighbor. Seems
he had retired for the evening, turning
out his lights, but woke up to pulsa­
tions of his bedroom ceiling light
glowing in step with my s.s.b. modu­
lation! Apparently, sufficient r.f. was
rectified by his wiring to light the
lamp even though his a.c. wall switch
was turned off. (I never ran high
power into that antenna again, and
shortly thereafter took It down.)

Some suggestions I conveyed to
my W1 correspondent as alternatives
to his Indoor designs included the
following :

1. A loaded inverted-vee off the
top of his beam tower.

• Self-Supporting
• Easy to Assemble an d Erec t
• A ll towers moun ted on

h inged bases
• Complete Te lesc oping and

Fold-Over Series available

And now . w ith motorized op tions. you
can c rank i t up or down. or fold It
ove r. fr om the operating posi tion in
the house.

Wri te for 12 page brochure giving
d ozens 01 combinations of height.
weig ht and wind load .

HEIGHTS
MANUFACTURING CO.

4516 N . Van Dyke
Almont, M148003

313·198·8515
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Fig. 2- Trap dipole s.w,r. What's it like?
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Trap antennas are normally pruned to
frequency and overall performance Is
checked by means of a standing wave
ratio (s.w.r.) bridge. However, traps
and trap antennas may be fine-tuned
to resonance using an antenna noise
bridge such as the Palomar Engineers
unit shown here. The bridge will gIve a
null on each band that the trap dipole
resonates on, resistance and resc­
tance can be measured, and wire sec­
tions adjusted as necessary to pro­
duce the des ired resonance points.
Other uses for the bridge arond the
hamshack Include beam antenna ad­
Justment, determination of the reso­
nant frequency of tuned circuits,
measurement of the velocity factor of
sol/d-dlelectrlc cables (such as coax),
and determini ng inductance and
capacitance. It's even possible to use
the noise bridge to tune a transmatch
without applyingr.!. from the transmit­
ter ! (Ph o ro courtesy Palomar

Engineers)
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Charts above show one manufacturer's typical trap curves for the six present
h.t. bands, 160 meters Included.

Any multiband antenna system represents a compromise of some sort to
allow convenient useof the antennaon morethanone band. WIth the trap anten­
na, the tradeoffs resu lt In slightly higher minimum S.W.f. and somewhat lower
operating bandwidth, especially on the lower bands relative 10 the dipole at
comparable heights above ground.

The Western Radios.w.r. curves show worst-case s.w.r., fcr tnetr mul tiple-trap
antenna. of less than 2.5:1 on all bands except the two lowest , where S .W.r. at the
band edges of 160 and 80 meters runs as high as 4:1 . This is not necessarily a
problem, since the traps can be adjusted to center on one's favorite operating
range and the antenna can be fed with low-loss versions of RG·11/U or RG-8/U, or
the new ,lightweight RG-8X to minimize transmission line losses. And an anten­
na tuner can be used at the transmitter end of the line to "clean up" the tm­
pedance presented to the rig . (Source: Western Radio product literature.)
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2. A trap- or base-loaded vertical in
the backyard, on the root, or on top of
the tower used for his 1(). and
2O-meter monobanders.

3. A qamma-matcf to the beam
tower, tuning it up on 80 and 40.

4. An inverted-l or " T" slng lewlre
antenna fed aga inst ground, sup­
ported in part by the tower or mast.

Incidentally, the ARRl Antenna
Book has a whole chapter (No. 10)
devoted exclusively to information on
restricted space and indoor anten­
nas. The same book has some excel­
lent suggestions for space-saving
teo.meter antennas that can be
sca led down for 80 and 40 meters
with little more than the help of a
pocket calculator.

The Trap:
Parting Comments

That does it for this month's col­
umn. We featured the trap d ipole,
pointing cl early to the fact that it can
be an excellent choice for the space­
li mi ted amateur who wants to operate
on several bands with but one coax­
fed antenna . We highlighted the
" why's" behind the trap, described
how it works, hit some Important in­
stallatlon considerations. There's no
question but that the trap d ipole can
be made to perform a maxi-job in a
mini-space. And its automatic band·
swi tching Is made to orde r for modern
solid-state rigs.

See you next month.
73, Kar l. W8FX
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Antenna Of The Month

Shown he,. Is one of the 400-Ioo t WWVB and
WWVL , ntenne towers; the antennlS a,. iden·
tica l. and are tOfH 08ded. Both station, a,. , i, ter
insta lla tions to the femiliar h.f. tim.ticker.
WWV. though the 20 kHz WWVL transmlttar he'
not bHn on "'e air regularly ,ince 1972. Th. 60
kHz WWVB , t. tion I' elClensively used. ho_ver,
to pfOlllde good coverage of the entire continen­
tal U.S.A. with precise time and frequency d. t.
much in the s.me way th.t WWV provide,
consumer· type ca lib ration info rmation on
popular h.l . frequencies (5. 10. IS MHZ, etc.). The
bandwidth of the WWVB antenne is abou t 600
Hz. while the bandwidth of the WWVL .ntenn. ls
but 20 Hz! Not surprisingly, efficiancies are lo w;
35-/. for the 60 kHz WWVB antenna and 5% for
the 20 kHz WWVL antenna. Shades of 75-meter

mobile operation!

R.t. hardwa,. at cu. frequencies is Teus·slze.
to say the le..t. Photo of the antenna cOils in the
"helill house" at WWVL dwarfS the worker In the
center of the photo. WWVL's transmissions
'Iller. curtailed In 1972. a/though the ,tation and
the antennas a,. still in piece at last reooa . and
they a,. occasionally tested and u'ed by various
government agencies on II subscription basis.
Crystal·controlled o, clllators we,. used in the
tren,mitter to generate the carrier w. ve. One,
two, or three opeflfing frequencies could be
chosen: 19.9, 20.0 or 20.9 kHz; or all three could
be transmitted simultaneously. Sis ter station
WWVB is s till on the air on 60 kHz, carrying high·
precision, low-frequency time and frequency

datil .

Frequency (kHz)

50
66.67

16
75
40

77.5
60
60
50

-

•-' .

Vie w of one corner of the WWVBlWW VL antenna
spans. The systems. Identical though used on
very different frequtJnclfts. ere made of four
huski ly·guyed steel towers which are arranged
in to II diamond shllpe, 1900 feet In length and
750 feet in width. Counterbalances ere used on
Ihe Inside and base of aa ch tower to help main·
te in proper tens ion et the tops of the
towers-necces sary because of the high winds
whipping out of the nearby Rocky Mountains.
Note the free-floating characteristic. The WWVL
antenna he s a " Q" uaor of about 1,000, whi le
the WWVB rediator's Is much lower, around 100.
Interestingly, WWVB began ellperimental broad·
casts in 1956 using the ca llsign KK2XEI and is
still operating today. with an ERP (affective
radia ted powar] 01 13 kw. WWVL firs t went on
the air in 1960 but Cf1ased broadcasts In 1972 ell -

cept on a WIry limited ba sis.

Location
Irkutsk, USSR

Moscow, USSR
Rugby, England

Prang ins, Switzerland
Chlba, Japan

Malnflingen, Germany
Colorado (USA)
Rugby, England

Prague, Czechos lovakia

rente 1-Major low-band stations.

Call1ign

ATZ
ABU
GBA
HBG
JJF·2
DCF77
WWVB

MSF
OMA

Th is time we depart from our prac­
tice of highlighting a popular com­
merc ial antenna. Instead we take a
look at the low-frequency (1.1 .) anten­
nas at the National Bureau of Stan­
dards (NBS) site near Fort Collins,
Colorado, home of fami liar tlme­
ticker WWV. These antennas, how­
ever, belong to the 1.1. stations
VWYVL, wh ich though now deactl­
vated, operated on 20 kHz, and sister
station WWVB, holding fort h with
spec ial-purpose t ime and frequency
Information on 60 kHz.

As can be seen from the photos, the
4()()..foot top-loaded towers are some­
thing to behold. The antennas them­
selves are free- f loat ing and com­
pletely Insulated f rom the towers .
Electrica lly speaki ng, the antennas
act as high-a capacitors wh ich are
tuned to the extremely low operating
frequencies with large coils. The 13
kw, 60 kHz WWVB puts in a good sig­
na l to most parts of the continental
U.S.A., day and night-at least 100
microvolts/meter to most areas, ac­
cording to the NBS.

Interestingly, a number of l.f. and
v.t.I . tlme-and-trequen cy stations
presently operate around the world .
They are rapidly replacing their h.f .
counterpart s for ultra-accurate ap­
pllcatlons that minimize atmospheric
distort ion of the transmitted signal.
Some of the other major low-band sta­
tions are as li sted in Table 1. Many of
them can be rece ived In the United
States.
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RSC II RTf'" The Kantronics
Field Day 2

Morse/RTTY
Reader

BY ARTHUR H. WERTZ', NSAEN

Normally we don 't accept nor print un·
solicited product reviews. This is due
to the fact that the review is either in­
complete or non-in formative as a rule
and Is a rehash of the product litera­
ture. N5A£N apparentfy has done his
homework, and I'm happy to say Is an
exception to the rule. - K2EEK

There I was, pouring over catalogs,
amateur magazines, and brochures
try ing to figure out what hardware I
needed to put together to get in the
AnY business. I looked at Model 15,
19, and 28 printers (noisy, need me­
chan lcal adjustments, most one­
speed, use Baudot code). 1 looked at
Model 33, 35, and 37 printers (same
prob lems but they d id use ASCII ). I
looked at video disp lays (need TV set
or video monitor, need AnY terminal
un it). I looked at home computers
(need software, have too much wasted
capabili ty to devote to ATTY). Then I
came across the ad for the Kantron ics
Field Day MorselAny reader. Here
was a portable device that copies
AnY (Baudot at 60, 67, 75, and 100
w.p.m.and ASCII at 150and 300 baud),

"8019 Rlata Drive, San Antonio, TX
78227
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and in addition, reads out Morse from
3 to 80 w.p.m. The Field Day has a
built-In demodulator for c.w.and AnY
and requires only one connection to
the rece iver speaker terminals or
phone jack. Here was the answer to
my whole Any receive problem, and I
got the Morse readout to boot!

After receiving the unit, giving the
manual its usual s-seccno glance to
see how to turn It on, I plugged it into
my Icom 701 and f ired It up. I had been
using a surplus CV-89 boat-anchor
demod, with its various switches,
knobs, and scope display. It was a real
treat to pick up an AnY signal , tune
the Field Day unt il the li ttle pilot light
f lashed, and the RnY came marching
in (literally). The display is a set of
horizontal 14-segment alphanumeric
LEO un its with a character display
that moves from right to left like the
old Times Square news display. Ten
characters are displayed at a time,
with the characters moving ott the left
side of the screen. I found a couple of
st ati o n s u s ing ASCII (Including
W1AW). Changing speeds In Baudot
or ASCII requires pushing a button on
the front panel! Changing from
Baudot or ASCII to Morse is just a mat­
ter of button-pushing. The microcom­
puter constantly computes and

analyzes the code speed and tracks
the received code. In the C.W.lSPEED
mode, the first two characters on the
left display the code speed be ing
received. The code speed is deterrnln­
ed by ignoring pauses and measuring
the dot and dash lengths, and pro­
vides an accurate speed readout. The
Field Day has an Internal code edit
program which analyzes and edits
poorly sent code. The unit also has a
bultt.tn 24-hour clock whi ch can be
displayed by pushing a button (o f
course). The unit also has a built -in
" test pattern" which will sequenti ally
disp lay all the characters, numbers,
and symbols, and verify that all the
LED un its and ci rcuits are operating
correctly.

The Field Day has a built-In loud­
speaker, so the unit can be plugged in
In place of an auxiliary speaker, and
does not have to be removed for voice
operation. A headphone jack is also
available on the rear of the unit. As
originally wired, the headphone Jack is
in parallel with the internal speaker
and does not cut out the speaker. It is
a simple matter to rewire the jacks
(both miniature and regular V~ inc h
jacks are provided) In series with the
speaker to cut it off when the head­
phones are used. Headphones with 8
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Fig. 1-Connectlons for the ten-wire cable to the Field Day 2 reader.
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much more effective than announcing
that "That was an A" or waiting until a
group o r several groups have been
sent, and then comparing th e copy
with the orig inal text. The disp lay at
ten sequential characters seems to
encourage the students to th ink In
terms of groups of characters, rather
than Individual characters. Operat ion
of the Field Day with a handkey or
keyer also provides an evaluat ion of
proper timing and spacing of charac­
ters when send ing code.

All In all , the Field Day is a handy
and welcome addition to any amateur
shack for RnY operation, code prac­
tice,or for monitoring amateur or com­
mercial RTTY. The unit is small, port­
ab le, easy to hook up and easy to
operate.

The Kantronlcs Field Day 2 Morsel
ATTY Reader measures 10 " x9 " x
3% ", It sells for $449.95. For more In­
torme tton on the un it write to Kan­
tronics, 1202 E. 23rd St., Lawrence,
Kansas 66044 or clrcte number 1(}() on
the reader service coupon. ml
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the XYL's TV watch lng l One of the
local military bases had a carn ival
several weeks ago, and the South
Texas Amateur Rad io Society (STARS)
had an amateur radio booth set up. I
plugged In the Fie ld Day,and the spec­
tators were intrigued by the transla­
t ion o f c .w. "beeps" Into readable
c haract ers and words, It was f ar
simpler than hauling around TV monl­
tors or page printers!

The Field Day Is Ideal for code­
training c lasses, s ince a keyer or
handkey can be plugged in and the
Field Day will display the characters
sent. The display is delayed by the
t ime it ta ke s the processor to reo
cognize the character, decode it, con­
vert it to the display format, and ac­
t ivate the display, This gives the stu­
dent a c hance to hear the code, make
a Judgment on what the character
was, and then have the Fie ld Day
verify or correct It. Several tests have
Indicated that the rapid visual recogn i­
t ion and correlation of the character
and Its associated code sound is

Fig. 2-lnterconnecting cable between the Field Day 2 reader and the author 's
Control Data Corporation printer.

( Crystal )

ohms Impedance must be used to pro­
vide the proper loading for the receiver
output.

The demodulator output (at TTL
levels) Is wired to a jack on the rear of
the unit. This output can be used to
operate an external keyer for a Baudot
or ASCII serial code printer. The Inter­
nal code conversion is in the micro­
com put er follow ing the keyer, so
printers connected to the demod out­
put can only operate in their normal
mode. The TTL ser ia l output of a
separate terminal unit , keyboard, or
tranam ttter-dtstrlbutor can a lso be
connected to th is Jack to operate the
Fie ld Day computer and display. Th is
w i ll permit c hec ki ng terminals o r
keyboards, and will read and display
tapes.

After using the Field Day for a cou­
ple of days, I f inally got around to
read ing the techn ical manual serious­
ly. The schemat ic diagrams and PC
board layouts are accurate and very
complete. I did not ice, though, that
there were two hex inverter chips that
terminated at an undesignated ter­
minal board which wasn't connected
to anything! Eight of the Inverters are
connected , through latches, to the
outputs of the Intel 8035 micro­
processor. Another inverter is con­
nected to an output (PROG) of the
8035. Since vi rt ually all m icros work in
ASCII , could the eight inverters be the
ASCII data output, and the other in­
verter the receive st robe? I wrote to
Kantronics who advi sed that this was
an unadvertised feature wh ich had
been built In but was not being im­
plemented in the present model. The
rece ive strobe is a posit ive-go ing
pulse 2 or 3 microseconds long. I con­
nected a ten-wire cable (eight data,
one strobe, one ground) to the Field
Day as shown in fig . 1 and connected It
to my Control Data Corpora tion
printer, as shown In fig. 2. The CDC re­
quired a negative-going strobe, 5 0 I
rigged in an Inverter, This was later
replaced with a spare inverter in the
Field Day unit. I now had hard copy of
Morse from 3 to 80 w.p.m., Baudot
from 60 to 100 w.p.m., and ASCII 110
and 300 baud. Since the Incoming
characters are displayed on the Fie ld
Day unit itself, there 15 no necessity to
hover over the printer to see how the
copy is coming out. Tun ing and oper­
ating can be done at the receiver and
Field Day whi le the printer si ts back in
t h e c orne r mak i ng a pe rm anen t
record.

The portability and ease of connec­
t lon of the Field Day allow me to
unplug it, take it downsta irs, plug It In­
to an aux il iary receiver, and keep up to
date on W1AW bulletins, mon itor
news services, and monitor MARS and
amateur signals. A ll this wh ile sitting
in the living room and not bothering
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Almost every amateur experiences the
frustration of trying to solve r. t,
problems in the shack. Grounding
units may not be a solution, as W4FA
points out in this article.
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Notes On The Prevention
And Cure of Stray R.F.
In The Amateur Station

BY JOHN SCHULTZ· , W4FA

The fun of radiating r.t, quickly turns
into a sour experience when some of
the r.f. feeds back into accessory
Items that one is using with a trans­
ceiver. The cost of the audio com­
pressors, for instance, that amateurs
have discarded because they cou ldn't
solve Lt. feedback problems would
probably pay for several ham shacks
with deluxe equipment. Audio com­
pressors aren't, of course, the only
equipment subject to r.t. problems.
Practically all solid-state accessory
items used In any shack can experi­
ence r.f. Interference problems, and
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the number of such accessory items
Is, in general, on the increase.

This article explores some of the
steps that can be taken to eliminate
r.f. feedback (in audio equipment) and
r.f. interfe rence problems (In other ac­
cessory equipment). Part of the mater­
ial is a review of measures that have
already been developed over the years
to prevent such problems, while other
parts of the article present some new
Ideas on the subject that may not be
familiar to many amateurs.The article
deals mainly with r.f. problems one ex­
periences In the shack, but some ideas
are applicable also, of course, to cur­
ing local hl-f interference problems.

Two basic conditions must be pres-

ent for r.t , problems to arise:
1. The r.f. must enter the unit that is

beIng affected.
2. The r.t. must interact with some

component in the unit.
The foregoing may sound like a

complex way to state a thing that
everyone knows, but it highlights the
two levels at which r.t. problems can
be tackled. The first. of course. Is to
prevent the r.f. from entering a unit at
all. But, If that is not possible,one has
no choice but to tackle the second
area of preventing the r.f. from attect­
ing some component in a unit.

If one had the opportunity to con­
struct the ideal shack, the th ing to do
would be to enclose it in a metal
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screen as a shield against external r.f.
This is actually done in the case of the
construction of some radio station
studios and control rooms where such
facilities must be co-located with a
high-powered a.m. or t.m. transmitter.
Although this Is impractical for most
amateurs to cons ider, the concept of
the total enclosure should be kept in
mind and carried down to the level of
the equipment Itself and the wiring
between units. Accessory unit enclo­
sures should provide good shielding.
Enclosures that have wooden s ide
panels instead of metal ones, for in­
stance, may look great, but as far as
r.f.is concerned, It Is Just like having a
circuit on an open breadboard. If one
suspects that inadequate shielding
may be the cause of a problem with a
unit, one test that can be made is to
wrap up tightly the entire unit with
several layers of ord inary household
aluminum fo il. This test, of course,
does not allow for the use of any con­
trol knobs while testing, and one has
to be careful that the aluminum fall
does not short out any connections.
Nonetheless, it is a very good method
to check the adequacy of the shielding
on any small accessory unit.

If the shielding test cures the prob­
lem, then one must find out why the
present enclosure, if it is a metal one,
does not shie ld adequate ly or provide
a unit with a properly shielded enclo­
sure. In the case of a metal enclosure,
just because it Is screwed together
doesn't mean all the sides are making
good electrical contact. One should
make a carefui visual check to see
t hat all the s ides have snug fits
against each other and that paint, etc.,
does not prevent a good metal-to­
metal contact. If one Is using a snap­
together metal enclosure without
screws, the obvious thing to try is
screwing It together. Many enclosures
even when screwed together still have
gaps between some edges due to
manufactur ing tolerances. These
gaps can be closed in a varietyof ways
dependi ng on their size and the
aesthetics one wants to preserve.Thin
copper sheeting, folded over once,
can be Inserted between some gaps in
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a torce-tlt fashion. There are also a
number of metallic tapes that are ex­
cellent to cover gaps. One tape made
by 3M (3M type 24) from tinned copper
Is des igned specif ically as a shielding
tape. Var ious electron ic supply
houses carry It, although it is not inex­
pensive (about $4.00 per 15-foot roll).
Various chrome and stainless tapes
sold for automotive repair or dec­
orative work are also usable.

In the case of partially metallic or
non-meta tllc enclosures where one
wants to preserve the outer enclosure
because of Its appearance, but where
shieldi ng of the internal electronics is
needed, some form of internal shield
can be tri ed . Sh ielding tape Is a
possibility or very fine metallic screen­
Ing can be used. The metallic screen­
ing shou ld be electrica lly connected
to form as much of a total screening
surface around the internal electron­
lcs as possible.

The aluminum foil test described
for small enclosures also app lies to
audio or control leads that might be
picking up r.t. Cut a narrow, long piece
of aluminum foil and wrap it around a
cable in partially overlapping turns. It
should be connected to ground at one
or both ends of the cab le run. A point
that someti mes is m issed is that
audio cable, li ke coaxial cable, has
varying percentages of shield cover.
The amount of shi eld cover on an
audio lead that is necessary to prevent
casual hum pickup may be inadequate
to prevent some r.f . pickup. Unfor­
tunate ly, the audio cable that one is
likely to pick up at the local emporium
will not contain any spec ifications as
to shield coverage. The best th ing to
do if inadequate cable shielding is in­
dicated is to replace the cable with the
best quality shielded wire one can ob­
tain made by a major manufacturer
(Belden, Alpha, Dearborn, etc .). One
can also try replac ing shielded audio
cable with miniature coaxial cable
such as RG·174U. if one would like to
go a step furt her and even investi gate
the relative shielding effectiveness of
various shielded wires, the simple test
setup of fig. 1 can be used.

Although one normally would not

run a separate ground lead to a small
accessory unit to cure an r.t. problem,
there may be other ground leads used
in a station. These ground leads may
work fine when a transceiver Is used
alone but may cause problems when
an accessory unit is added. So, some
Investigation Into the nature at the
grounding system Is useful. The
ground loop problem shown In fig . 2(A)
Is normally associated with hum plck­
up problems In audio equ ipment. But,
It also can produce problems at r.f. fre­
quencies if the loop formed resonates
at the wrong frequencies. The cure Is
the same as in the audio case. That is,
one must break the loop somehow,
usually by grounding the shielded
cable at only one end instead of at
both ends. Another interesting point
to watch is the basic ground lead used
in a station. As shown in fig. 2(8), the
ground lead, if it is of certa in lengths
in relation to the operat ing frequency,
canact as an antenna.'rnetrenece fver
supposedly grounded Is then really at
one end o f the antenna feeding r.t.
back into It and to other units con­
nected to It. This possible case of an
r.f. problem shou ld be readil y ap­
parent if the problems cease when the
ground lead Is disconnected. The cure
is not to do away with the ground lead,
but to change its length or to shield It.
In the latter case, one can use coaxial
cable as the ground lead with the
center conductor as the ground lead
and the shield connected to earth
ground only. The shield Is left dtscon­
nected at the equipment end.

Progressing a bit further along the
path of trying to keep r.t. out of units,
there Is the usual brute-force ap­
proach of r.t, chokes, bypass capaci­
tors, filters, etc. These can be applied
to audio signal leads, control leads
and power leads. Some of the simple
filter techniques are illustrated In fig.
3. The key to making these simple
techniques effective lies in choosing
the proper value components for the
frequency involved and/or careful
placement of the components In a
unit. For Instance, for simple capa­
citor bypassing of a low impedance
circuit one might progress from a .05
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Fig. 4 - The real effectiveness of capacitor bypassing is shown by this graph.
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J.lF ceramic disc capacitor In the 80
meter band to a .001 }J..f capacitor on 2
meters. As shown In fig. 4, however,
the effectiveness of capacitor bypass­
Ing Is greatly influenced by lead
length. This effect is often a disadvan­
tage if one wants to have effective r.t.
bypass ing o ver a wide frequency
range, but It can be turned into a slight
advantage sometlmes when only a
sing le band is involved. One can then
tailor the lead length for maximum ef­
fectiveness on one band. There is no
way to calculate the exact lead length
to use In the latter case; It Is Just a
tedious matter of cut and try. Note
also from f ig. 4 the advantage of teed­
through capac itors over disc cera­
mics for bypassing . Especia lly at v.b.t.
f requencies, it is we ll worthwhile to
expend the effort to fi nd feedthrough
capacitors and to use them instead of
ordinary capacitors.

When using r.t.chokes, either alone
or in conjunction with a bypass cape­
cltor, one must also choose the choke
inductance value for the frequency
range it Is desired to cover. It is best to
follow the manufacturer's reccmmen­
dat ion In this regard. For Instance, the
following Is a listing for the commonly
available J.W. Miller line of chokes:

Type Frequency MlcroHenri••
Ro"llo (MHz)

RFC-14 7·20 84
RFC-21 15-30 3B
RFC-SO 30-90 8.2

RFC-l44 75-180 1.7

•• • ca • Marctt, 1981

One can also home-brew chokes by
winding a ferrite core and then check­
Ing the self-resonant frequency of the
choke using a grid-dip meter. In this
case, the choke should be wound so
the self-resonant frequency is slight ly
higher than the desired operating fre­
quency. This Is to account for capa­
c ity-to-ground effects when the choke
Is Installed, which will tend to lower its
resonant frequency . A choke for 2
meters, for instance, might be ini tially
wound to resonate at 160 MHz.

If one cannot prevent r.f. from get·
tlng Into a unit, then there Is no choice
but to cure the problem at the point
where the r.t . interacts with some
component in the unit. Invariably, for
solid-state audio equipment, this will
be rectif ication taking place at the
base-emltter Junction of a transistor.
Usually, It will be the trans istor In an
Input stage, but r.f. could be affecting
more than one state. Somet imes with
the help of an oscilloscope it Is pceel­
ble to Isolate the state that Is being at­
fected. The cure Is bypassing dIrectly
around the base-emitter Junction of
the state. The bypassing should not be
to ground, since the emitter capacitor
may not present a low reactance at r.f.
frequenc ies. Bypassing Is the most ef­
fective measure, although placing a
resistor or r.f. choke in series with the
base lead may also be helpful. Fig . 5
gives a typical application with some
suggested component values for varl·
ous bands.

The same technique can be applied
to Ie stages. If, for instance, the input
signal goes to the non-invert ing ( + ) in-

Fig. 5- A normal input stage is il­
lustrated at (A). In (B) note where com­
ponents R (or RFC) and C have been
added. The accompanying table
shows some suggested values for dif­
ferent bands. The values can be ad­
justed for best results once it is found

that the fiftering is effective.

put at an IC operational amplifier, one
can place a res istor or choke in ser ies
with thi s lead and a su itable capacitor
directly from the non-inverting (+ ) pin
to the inverting (-) input pin . There is
also another interesting cure for tran­
sis tor input stages that one might
keep in mind. Germanium-type tran­
sistors have generally much poorer
hi gh frequency ga in than si licon
types. So. by changing an input stage
to old generation germanium transis­
tor, which has adequate a.t. gain but
poor h.f. gain, one can often prevent
r.f. problems in low-level audio states.

This arti cle has tried to present a
more or less orderly approach to get­
ting rid of undesired r.f. , start ing with
overall shielding measures and then
work ing down final ly to Individual
stages. In reality, of course, one tends
to t ry the easiest possible cures f irst.
And often after elaborate sh ielding
measures have been taken, one f inds
that a simple bypass capacitor in the
right place was al l that was needed.
There is no doubt that curing r.I. prob­
lems can be very frustrating. But, it is
also equally true that with a comblna­
t ion of imagination and persistence
90% plus of undesired r.t. problems
can be solved. :e
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MF' • ENTERPRISES,
t6 INCORPORATEO

Box 494, Mississippi Stale, MS 39762

Wrile f()l" FREE catatoq, ower 60 products

call 601 ·323 ,5869 lor technical intormatlOll,
eoerrrepan sta tus. Also catl 60 1,3235869 out
Side cootinental USA and m MISSISSippi.

TO ORDER OR FOA YOUR NEAAEST IJ(ALER

CALL TOLL FREE • _. __ 800-647·1800

IT'S A KEV ER, TOO
Plug Ifl a paOdle to use it as a deluxe lutl

feature keyer WIth autenatc and programmable
memories, iambic operation, dot-dash memeoes.
and all the teatees 01 the CW mode

MORE FEATURES
Tune SWitch With LED keys transmitter lor nm

Ing Tune key provl(!es ContinuOUS ects to save
unats. Buill 'lfl Sidetone and sceese.

PTI lpush·totalk) output keys nansm-ner II..
Baudot and ASCII modes.

RelIable soM state keYIAl} lor CW: gnd block,
catfede. solid state nanseutters (-300 V, 10 rna.
Max, + 300 V, 100 rna Max). TTL and open
colte<:tor outputs lor RTTY and ASCII

Fully shielded. RF prool. All alumlflum caooet.
Slack bottom, eggshell white lop. 12" 0 x r'W x
1W 'H (Iroot) x 3'/r"H (back).

9·12 VDC or 110 VAC with optional adapter.

OPTIONS
MFJ,53 AFSK PLUG-IN MODULE. 170 and 850

Hz shiH. Output plugs into nne or phone patch
lack lor FSK with SS8 figs and AFSK WIth FM or

AM rqs. $3 9 95 I + $3).
MFJ.54 lOOP KEYfNG PlUG·1N MODULE. 300 V,

60 rna. loop keying circuit drives your RllV
pnmer. Dptcisclated. TIL input lor your compu ter
to drive your printer. $29 95 ( + $3).

BENCHER IAMBIC PADDLE. $42,95 ( + $4 ),
110 VAt ADAPTER, $7 .95 ( + $3),

A PERSONAL TE ST
Give the MFJ,494 Super Keyboard a personal

lest right in your own ham shack,
Order one from MFJ and try it - no obligation.

See how easy it is to operate and how much more
enjoyable CW and AllY can be \1 not delighted,
return it wilhin 30 days IOf refund (less shipping)
nne year urcorcruooar guarantee,

To order, call toll tree 8006 471 80 0, Charge
VISA. MC or mail check or money order lor
5279.95 lor MFJ·494 Super Keyboard, $39 ,95
tor MF J·53 Af SK module, S29.95 for tile MFJ54
loop keying module, 542 ,95 lor gencter Paddle,
and 57,95 tor the 110 VAC adaplel. Include
55 .00 shlppiAl} and handling pel order or as indl'
cared In parentheseS nuems are ordered separately.

Why not really enjoy CW and RllY? OrGer
your MFJ Suoer Keyboard at no obIielatlOll tocav.

The butter. programmable and automate meso
sages, backspace delete and PTT control (keys
your ng) are included.

The ASCII mode Includes all the features III
baudOt. Transmission speed is 110 baud. Both
upper arc lower case are generated.

MORSE CODE PRACTICE
There are two Morse code practice modes.

Mode 1: ra rcon lellgth groups ol random cterac.
ters. Mode 2. pseudo random 5 character groups
III 8 separate repeatable list. wun answer liS\.

Insert space between characters and groups
to lorm high speed characters at slower speed
tor easy character recognition.

Select atphabe\lC ooly or alphanumeriC plus
pul1Clua\lOll . Pause IUflCtion lets you stop and

tllen resume.

... " .,.. .
~.. ..•

ATTY: BAUDOT, ASCI
5 level Baudot IS naesrmtted at 60 WPM

RTTY and CW 10 are provided via message A
Carriage reium. hne teed, and " l TAS" are sent

automatlC<llly 00 the hlsl space alter 63 enarac.
ters 00 a line. Allel 70 characters the tunc llOO
is inibated wilhout a space, This gives uf'Oloken
words at the receiving end and frees you t,om
sendlllg the carliage return ,

All up and down sM l IS done automa\lcally.
A downsMt occurs on every space 10 qUICkly
clear any garbles III receonce .

TEXT BUfFER
The 50 character text butter sends smooth

perfect code even II you " hunt and peck,"
Since each automatic or programmable meso

sage takes only one butter character, this gives
a far larger etrecuve butler.

You can preload a message IO tO the butler ,
Then when you are ready to transmit press the

control key .
You can hold the buner by presslllg the shll t

key afld space bar.
Wi th the butter in hold, you can send a een­

ment with an external paddle as a keyer. To reo
surne sendlllg ecue. press the control key,

Simply backspace to delete errors.

For example. type your call into message A.
Then by pressmg the CO button you send CO CO
DE (message A) Press tw ice to send twice, etc,

The other automatic messages work the same
way: CO TEST DE (message A), DE (message A).
DAl (message A),

Special keys lor KN, SK. BT, AS, AA, and AA ,

oar
. ...._ u n •.-.., _.-_. _.-..

i

Sending CW has always been a task. especial­
ly when you get a ntue tired. Electronic eevers
help, but irs stili 100 much work.

Now MFJ has a Super Keybw rd tnat makes
sellding pertect CW ettmress. It also seros Baudot
RTTY and ASCII.

"Big deal" you say. " What's so special about
that. There are lots of keyboards." ves. bill this
one is dmerent.

HUMAN ENGINEERED
A lot at thought has gone 11110 human engl­

reenrc the MFJ-494 Super Keybo.ard.
FOf example , yOU press only a one Of two key

sequence 10 execute any command.
All cOfItnlls and keys are pcsmened logically

and labeled clearly tOf instan t recogOlhOll .
Pots are used lor speed. volume. tone. and

weigl'll because they ale moe human Ol'lented
Ulan keyslrol<.e sequences and they remember

your semres.
A meter gives conlinUOUS readoul ot butler

memocy and speed. Two characters before luU.
the meter lights up 'ed and the se etcoe cberqes
pilch.

PROGRAMMABLE, AUTOMATK: MESSAGES
four automate messages and two pfOgram·

mabie message memeoes (A and B) are provided.
Messages A and B can be a total 01 30 charac­

ters. B starts where A ends.
When recalled, each message takes only one

character 01 the bulle, . They may be chained
and/or repeated via the bullel .

" Well:' you say, " that sure IS not much
memocy," But It'S mort lhan n seems because of
the bou.m autonarc messages.

For $279.95 you get: CW, Baudot, ASCII. buffer.
programmable and automatic messages. Morse code
prac tic e. full featured keyer, human engineering.

CIRCLE 11 ON REAOER SERVICE COUPON



Impedance
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BY DICK BASH", KL7IHP

·P.O. Box 382. San Leandron, CA
94577

This means that the difference bet­
ween this val ue (30 volts) and the total
voltage (115 volts) is the voltage
across the capacitor. So, the volt age
across the capacitor is 115 minus the
30 volts, or 85 volts!

By the way, I should point out that
the reactance value In the Impedance
formula (X) is the net reactance. It Is
found by assign ing a posit ive va lue to
any Inductive reactance (from calls)
and a negative value to any capacitive
reactance. Thus, a circuit that has a 25
ohm coil and a 15 ohm capacitor
would have a net reactance of 10
ohms. When the capacitive reactance
Is greater than the inductive, YOU'll get
a negative value for X. However, this
will disappear when you square It.

Well, we've pretty well covered the
Impedance In the depth the average
applicant for a GeneralfTechnlcian or
Advanced Class license should know
it . The Extra Class applicant may wish
to delve Into it more, and I suggest
he/she read Shrader's. You can pur­
chase this excellent book at your local
bookstore or at the bookstore of a
Junior college or unlveratty. If you
c a n' t f ind It, g ive me a ca ll at
415-352-5420 and maybe I can help you
find it. Good luck and I' ll see you next
month! !'l

We can now find the vo ltage drop
across each component by first f ind­
ing the current using our modif ication
of Ohm's Law (I = EIZ).lf we divide our
115 volts by the 78 ohms of Impe­
dance, we get a current of
1.47435897435 amps, which we'll call
1.5 amps. In a series circuit, this cur­
rent Is the same throughout the eft­
cuit, so we'll simply use Ohm's Law to
find the vo ltage drop across the
resistor:

E = IR
E = 1.5 x 20
E = 30 volts

Modification For
Impedance

E = IZ
I = EIZ
Z = Ell

F · 21250 KHz

E = IR
I = ElR
A = El l

Ohm's Law

If we take a ci rcuit that Is made up ot
an a .c . signal , a res istor, and a
capac ito r, then we have all of the
elements necessary to determine the
Impedance. We first examine the ci r­
cuit and see that we need the reac­
tance of the capacitor. This is deter­
mined by using the formula:

Capacit ive reactance (Xcl = 1,000,000
211'fC

where 1T' = 3.14
f = frequency in megaHertz
C = Capacitance in micro­

Farads
Xc = Capacitive reactance in

ohms

Once you have found the reactance
value, you can then use It w ith the Im­
pedance formula mentioned earlier.
Simply multiply It by it self to obtain
the square o f the reactance, and then
add that number to the square of the
resistance (In ohms) in the circu it (in
this case, It's the value of the resistor).
Here's the c ircuit and let's see what
we get from It.

If we replace the va lue of A with Z for
impedance in our Ohm's Law formu la
that we're so used todealing with (E =
IA), we then are able to derive the
various equations for finding the vol­
tage, current, or impedance of circuits
that contain both resistive and reac­
tive components. What we end up with
looks like this:

Impedance is equal to the square root ~-------------~
01 the sum 01 the squares of the res is ­
tance and reactances in the circuit.

z= JRJ+XJ

The reactance Is des ignated by the let­
ter X in the above formula.

ThiS t ime we will consider an area
thai seems to bother a lot of people:
Impedance. Impedance is one of the
areas the FCC expects you to under­
stand, and you' ll find questions on 11
on the GenerallTechn lc lan, Advanced,
and Extra Class written exams.

In rad io circuits, there are things
other than simple, pure res istance
that oppose the fl ow of current. In clr­
cults containIng calls, we find that
there is a phenomena called "Induc­
tive reactance" which resists the flow
of alternating current (a.c.), and the
presence of capacitors causes "capa­
c itive reactance" to oppose the f low of
a.c. So. now we have three things In an
a.c. circuit that act 10 reduce the cur­
rent f low: pure resistance, inductive
reactance, and capac itive reactance.

In a radio ci rcui t, the effects of the
resistances and reactances combine
in a special way to fo rm a special kind
of resistance, so to speak, that Is only
fou nd in a.c. c ircuits. This is termed
"impedance." Will we find impedance
In a d.c. c irc uit? No! Impedance is
found only in a.c. circuits and requires
the presence of a reactance (capac i­
tive or induct ive or both) In addition to
the res istance.

How do we measure this thing call­
ed "impedance"? Well , regrettably,
we do not use an Impedance meter!
Impedance Is a mathematical ly deriv­
ed val ue and can be found by us ing the
Pythagorean theorem. On page 103 of
Electronic Communication (4th ed i­
tion) by Aobert L. Shrader (1980,
McGraw Hill Book Company), Bob,
W6BNB shows that impedance Is des­
Ignated by the letter Z and Is found by
doing this:
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FREQUENCY COUNTERS:
COMrUll IITS. CONSISTING Of' EVERY ESSENTIAL P....RT NEEDEO TO
MAKE TOUA COUNTER COlolP't.U E HAL«JOA T- OIGIT COO"'T£ A WITH FRE _
ClUENCY RANGE OF ZERO TOtoO"Hl. FEATURES TWO INPUTS ONE FOP
lOW FREOUENCY "'11I 0 ONE F~ HIGH FREQUENCY; AUTOfrIIIATIC lERC
su_ esslOH TIME IlAse 15 , 0 SFC OR I SEC GATE wrHi OPTIONAL Ie
SEC GATE AVAILABLE AcctJRACY "00' ... . UTi l IZES 10-" 1-1:I CRYSTAL 5
PPM COMl"LlTE kIT •.....• _.... . . . . . . . • . ... . . . .. _••••.•...". . 'Ia
MAL·JOO" ' ·DlGIT COUNTER 151Ml L A R TO HAL-600AI WITH FFIE­
QUEI\ICY RANGE OF lEFlO t o 300 "'Hl COfIlI"\.Ell ..1t " . .• ,.
MAL·50A 8-OIGI1 COUI\IT(R WITH FREQUENCY RANGE Of URO TO so
"'H, Ott BEnER ...UTow...nc DECIMAL POIN T. UAO SUPPRESSIOH UPOfroI
O(MAND FEATI,IAU TWO INPUTS ONE FOtt LOW FREQUENCY 'NPUT. "'ND
Qf\IE ON PANEL FOR USE WITH ANY INTERN ALLY IlIIOUNTED H"'LTRONlll
PRE·SCALER FOA WH ICH PftOVlSiONS HAVE ALREADT BEEN MAO( 10
SEC AND 1 SEC TIME GATES ACOJ!'lACT tOO1~ UTILIZES 1().... Hr
CRYSTAL ~ PPM COII'UTt: KIT . ... ... .. .. . . . . . . . . . • • . . . . • u.
HAU79 Clock Kit FlU with every Counter

Plus A FlEE In-Line RF Probe.
nl·KALIi .,TS

MAL Joonl •• • . • . .• ••• ••• . .• . ••• . • • .•• . •• . .•••••• • . 1'4.95
(Pr • ..,,,lled G 10 _'d . nd . 11~OI">r>o"" '"1

MAL JOO .lVPII. ••• . .• ••• . • • • .•••• . • • •••• . . • • .. •• ..• • IJ4.'5
iSe.... as abo....,II' 1".'''''''1

MAL 600 nl• • • . • . . • • • • • • • . . • .. • • . • • . . ••. •• . . • •. • • • . 119.5
(Pr. "",lled G 10 -'0 . nd all C()tl'lflo<>notnlSI •

MAL 600 "'nl• . •• •• • • . • . • • . • • • . • • .• • • . •• . • • • • . • . . . • • IJ'.'5
iSe.... as.e.o.. 1>\1, .." ... P'e. ...PI

MAL·IGM, rll·SCALlI VHF & UH F INPUT AND
OUTPUT OlVIOES8Y 1000. OPIRATES ON'" SIN _
GL E ' V SUPPLY PRE BUlL T & TESTED ..... 179.95

TOUCH TONE DECODER KIT
HIGHLY STA8LE DECODER KIT, COMES WITH 2 SlO£O. PlATED THRU"'ND
SOlDER FLOWED G·l0 PC &D"'RO J ·SlIl ' • . 2·1«12. AND "'LL ElECTf'ONlC
COMPONENTS BOARD MEASURES J '" • 5 Vt INOIES HAS 12 LINES OUT.
ONLT " • .9S
DELUlE 12,'UnDN TOI.ICHTONE IENCODIER KIT ul 'hr ,"ll . .... ..... IC'" 720&
~"' P Pro• .".. bo VISUAL AN D AUDIO 'n<l '~ll .....s ' Comes ..,, 1'1 ,11 _ n l WO,
'OIl. l "'OChled . lu ,nu'" ClDonel I,I.ISU'" only 2 314 '" J 314 -- Complete ..,I"
TOucl'l·Ton. P.O. PoI 'O, c" sl al . c... ,p and all .....::esuty cOl">PO". nl1 10 " n,."l". ~ ,'
PAICEO AT , '21,95
For 11\0.. ..1'10 ..,SI'l ' 0 mounl , ancod., ,n a l'land·l'leld un,1. ' I'lot PC _'d
m. as u'.. OIlly W'S" .. 1 31. " T",s par" 11 ~ , I ..,," PC boa 'd . ~" Il II. Cl'l'p and

~~Ttro~n.:~ , , ,.,'1 4.15
ACCUlntl IUT) THIS ACCUKETER IS A REVISED VERSION OF THE VERT
I'OF'UlAR W8IVVF ACCUKETER ORIGINALLT DESCRIBED BY J"'I,IES GAR·
RETT. IN OST I,IAGAZINE AND THE 1915 RADIO AI,IATEURS HANOSOOK.1....
"'UUII1'II_MIMOIT 0f110N lUI THIS ACCUKEYER I,IE"'ORT KIT PRo.
VIDES A SI"'PLE. LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE W8IVVF "'CCUKEYER WH ILE OESIGNED FOR DIRECT AnACH.
MENT TO THE ABOliE ACCUKEYER. IT CAN ALSO BE ...nACHED TO ....NY
ST....ND....RD ....CCUKEYER 80 ....RD WITH Lln LE DIFFICULTY. • I •.••

ORDER ACCUKEYER KIT AND ACCUKEYEA MEMORY OPTION
FOR $ 32 .00.

6-DI(;IT CLOCK • 11124 HOUR
COMPLETE Kif OONSIST) NG OF 2 PC GIO PRE·DRILLED PC BO",RDS. 1
CLOCK CHIP, e FND READOUTS. 13 TR"'NSISTORS, 3 CAPS. ,
RE SIS TOR S 5 DIODE S, 3 PUSH ·B UTTON SWITCHES . POWER
TR....NSFORI,IEFI "'ND INSTRVCTIONS
DON 'T BE FOOLED 8Y PAFlTI"'L KITS WHERE YOU HAliE TO BUY
EliERYTHING EXTRA
...cOAT ••. ••• ••• •••••• •.••••••••...•.• •• .• ••••••••••••••••.••• 111 .•'

UOCI C"'W A.I,IIDI• • nd ..ill 10' . ny _ 01 11\<1 .~ cloch RIogul.'
"'oc• . . Ie 50 _ o.t,- ' • .50_, ... _ c'-d.

VlI ......... "'LAI. UOU lIT for tlomot . C__. RV. or l i-IoIckl., uM Opeo.l"
on 12·"01l "'C Of DC. aI\d hea its own llO-Hll i bull OIl'''' _ rd. COtnoI. l.
..,11'1 a ll .Iac:tlonoc eotnPOnenlS end ,-..o-pi p<lt'-drill«l PC tIoarda , Boe'd
a ',. . ... 3'" . COmpl....." ... apotek.,...., ••OIC"'S II Ollotraled on DC. I..... ' .
nol l'l' tI(I mo.-. '0 buy •
........... 11 .
' ...._ woIl AC II COI'd for 'hoM ..1\0 ..i'" to Ollotrll. , cloc:~ I.om 11().woI,
....c S2 9!>
' FII S clock caM -"Md t>eIowr
l"U~PlNO 'NFO!l....'1OfioI
OttOERS OVIE A '2000 wtLL BE SHI"",£O POS" ...IO EXCEPT Qf\I tTEI,IS
_ERE "'OOITIQN"'L CH ARGES ARE REOUESTEO Qf\I ORDERS LESS THAN
" 5 00 PU ....SE INCLIJO£ ...OOITION....L $150 FOA HANOLING AND MAILING
04ARGES SEND SASE FOR FREE FLYER

HAL.TRONIX ••, "'&t!
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The HD-73 combines Dual-Speed rotati on
and a singl e 5-position switch with the clear

visibil ity of a backlit D'Arsonval meter. So
you get precise control far fast and fine tuning.

And the advanced technology of HD-73
is backed by quality construction. Heavy

duty aluminum casings and hardened steel
drive gears. Lifetime factory lubrication that

withstands -20°F. to
120°F. temperatures.
The superior design

of the HO-73 mast
support bracket, with

optional no-slip positive
drive, assures perfect

in-tower centering with
no special tools.

Automatic braking
minimizes inertia

stress.
Easy to install . a
pleasure to use.
The HD-73 is on

your wavelength.
Write for perform-

ance details
today.

TheHD-73
R Dr

byAlliance
A precision instrument

built to last.

so • CQ • March, 1981

r----------------,I I want 10 tune in on HD·73. col

I 0 Send complete details I
I 0 Give me the name of my nearest dealer. I
I NAME I
I I
I ADDRESS I
I CITY STATE ZIP I

II~. The Aillanco Manufacturing Company, Inc., II
~ Alliance, Ohio 44601

~ __ ~ J



DAYTON

* Technical Forums

* ARRL and FCC Forums
* GIANT 3·Day Flea Market

* New Products and Exhibits

* Grand Banquet
* Women's Activities
* Special Group Meetings

* Microprocessor Forum

* YLForum
* Hundreds of Prizes

* Amateur of Year Award
* Special Achievement Awards

April 24, 25, 26, 1981
Hara Arena and Exhibition Center - Dayton, Ohio
foAeet your amateur radio friends from all over the world at the internationally famous Dayton

HM'lVENTION.

Seating will be hrruted for Grand Banquet and gnrertemment on Saturday evening 50 please

make reservations early.

If you have registered within the last 3years you will receive a brochure In late February. If not

write Box 44. Dayton, OH 45401 .

Nominations are requested for Radio Amateur of the Year and Special Achievement Aw ards.
Nomination forms are available from Awards Chairman, Box 44, Dayton, OH 45401.

For specie' motel ra tes and reservations wnte to Harnvennon HOUSing, 1980 Winters Tower,
Dayton, OH 45423 NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

All other Inquir ies write Box 44, Dayton, OH 45401 or phone (513) 296-1165 - 5-10 P.M, EST.

Rates for ALL 3 Days:

Admission: $6 In advance, $7 at door.
Banquet: 512 In advance, $14 at door.
Flea Market Space: 512m advance, $14 at gate,

Nldke checks cevabte to Dayton HANNENTION, Box 33, Dayton, OH 45405_

Bring your family and enjoy a great weekend in Dayton.

Sponsored by the Dayton Amateur RadiO Association, Inc.
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used as a monostable multlvlbrator,
which permits some stretching of
brief pulses to make them more visi­
ble. The trlmpot sets the trigger
threshold level, and the lOOK resistor
limits current Into the trigger. The 10
microFarad capacitor across the
power leads (the probe Is powered by
the circuit under test) helps alleviate
the effects of pull-down switching by
the probe Itself from triggering logic
Inputs In the circuit under test.

The output of the 555 drives one of
the two LEOs on, depending on the
logic level at the probe.Using different
color or different size LEOs makes
reading different levels a little easier.

It doesn't quite do everything a
"real" logic probe does, butthls handy
Junk box probe sure comes In handy.

:ll
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o

BY MARTIN BRADLEY WEINSTEIN', WB8LBV
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Here's a makeshift logic probe that's
a cinch to make and use.

Fig. 1- A 555 time, IC creates an Ideal makeshift logic probe.

e li

lN4001

"cto CQ Magazine

Damned those digital demons
anywayl There you are, trying your
damnedest to read the highs and lows
with a scope and a meterJust because
the circuit decided to poop out onyou
before you got around to buying a real
logic probe, like one of those sweet Ht­
tie Global Specialties goodies. Who
ever thought you'd need one this soon
anyway?I

Well, no reason to stay stuck for
long. Reach Into your junk box for this
handful of parts and you can make
yourself a dandy little logic probe­
good enough to get you through some
simple logic level checking, anyway.

The heart of the circuit Is a 555tlmer
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What do you want from a Ham
magazinel News. Entertainment.
Interviews. Projects. Reviews. ln­
formation. Great Reading.

Is that all1

Well , how about a WAZ Award
Program, a Five Band WAZ Pro-­
gram, the two greatest World
Wide OX Contests in the world, a
OX Awards Program, two 160
Meter OX Contests, a USA-CA
County Awards Program, a OX
Hall of Fame. Twelve of the
greatest achievement and
operating programs in the
Amateur Radio world today.
All from CQ.

----------------
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AGL Electronics
~.nxAI

' 5 ..... ffom South fOO'. R.onch
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ALPHA 76A
The high frequency linear amplifier with true
continuous duty. 2+ KW PEP. I K\V Locked­
key. 15 through "160 meters. "Powerhouse."

AU towers require prepayment by cashier's
check or money orde r. All Other advertised spe­
cials will receive a 2.5% Discount if order is
accompanied by cashie r's check or money
order.

All Hy-Gain towers are drop shipped direct
from the factory to save you money. You get
free frei~t on Rohn Tower orders over SllUl.OO
and freight paid on aU Rohn Tower foldover
towers. AU others EO .B, Dallas . 10% higher
west of the Rockies, unless shipped from Dal­
las: slightly higher if d rop shipped.

Please caU for more prices and information.
Whether you talk 10 Gordon, NSAU, Bill,
KSFUV, or Mike , KGSF, you' ll gel a bigger sig­
nal for less .

YAESU FT-902DM
Improved with new ring diode mixer. The com­
petitive edge in competition grade all-mode HFI
VHF/UHE (And the new dial tu rns in the right
direction .)

CUSHCRAFT ANTENNAS
ATB34 Triba ndrr , ... . ...••. 5 219 00
2l).3CD 5 165.00
2O-4CD .......•......••••.•. , ..•• S 240.00
ts.JCD 5 83,00
lo.3CD ......•........•...... , ..• S 59,00
lo-K'D 5 75.00
AlV-4 , , , 5 85.oo
AlV-5 S 90.00
ARX·28 .. ..•..• " ...•..••........ S 34.00
ARX-4'j() 5 38 00
A-147-1l , 5 34 00
32-19 Boo"'" S 75.00

ROTATORS
CDE Him IV 5 154.00
CDETlliitwislO't . . • . . . . • . . . . .. . . • • . S 225.00
HY-<;AIN HDR300 5 395 ,00

ROHN TOWERS &
ACCESSORIES
25G S«1iOh S 31.'!JO
45G S«tion . . . . . . . 83,75
HD8X48 . . _.•..• , ....•.•.....••.• S 305.00

Srlf - pportu>8 10-.
H8 X56 , , , .. 5 335.00

Sri' t Upporhng to _ r

'1'\. EHS guy wi 500 ft 5 63.00
"'- COl Ci1~ cj"mp 5 .29
* T..mbuckW, ~&r"'Y S 5.)9
M2lXIH 10 ft . H D. galv INsl 5 )6,99

TONNA F9FT ANTENNAS
4 ..Ie nl ZM " •.. S 21.95
16elm>mt2M S 55.00

HY-GAIN CRANK-UP TOWERS
HG-52SS 5 7n .'!JO

52 II, wI'""PP""'U'l! , 9 oq. II ~ 5O ph
-.t hn@:ht 2OI'l: ft.

HG-50MT2 ••...•...............•. 5669 00
50 II. oooH ....pp>rto'd. 6 oq. ft ,~ 5O...ph
Nn~ hri~ht 201'l1l.

HG-54HD ... . . . . • . . •.. . . . . ..... . . 5151300
5010 II. "'" "'pporbns 16 oq , II M60 ",ph
Nnw<! twW>t:21 II

HG-7OHD ...•••.••............... $2187.00
10 11, wlh..ppomns 16 oq 11.1160 ...ph.

N...!O'd tw;ghl' 23 II. _ - --

The Price Is Right,
The Class Is Extra . ..
AGl Electronics dea ls only in Ham equirment of the highest quality a l the best
prices available, and Ihe service and atten tion are Extra Class. Our entire sta ff ho lds
Extra Class Amateur licenses. and they've all been dea ling in Ham equipment for
years.

Jusl look oiIl our antenna prices!The price is right at AGL.

HY-GAIN ANTENNAS
rn6Dxx .. . ... . . . .. . .. . . . . • . . . . • . S 244.00
THSDX $ 201.00
llt3MKJ , S HIO.OO
TIUMJ(J .. ......... ....•.......•• $ lt8.S4
THlIR ............. ..•.•••.•..... S 137.00
10SlIA •.... _•...••............... S 98.00
l55BA ............. .............• S 150.00
lOSBA ............. ..•.... . . ..... S 2«00
204BA , , .. 5 188.00
4028A , 5 172.00
OBIOI5A S 127.00
ISAVT 5 83,00
14AVQ 5 49.00
18HT , S 219 ,00
BN86 5 13.00

AGL Dectronks.
We'U do It rtsht.

For quick shipment, call today: 800-517-3418
Store: Hours Monday through Friday: Eastern 10-7, Central 9-6, Mountain 8-5, Pecnc 7-4

Retail Store: 13929 N. Central Expressway. Suite 419, Dallas. Texas 75234. (214) 699·1081
Mail Order: 705 N. Bowser. # 106. Richardson . Texas 75081 . I'\fo~... ' ," 0 r..~ ( !>O'<h on \-I.... 0<<1<-".

ACL EIO'ctronKs is 1oci11t"d only in DaJla,! and h.is neVO'l" been usodared with any otheT duler.

CIRCLE 1 ON READER SERVICE CARD



Amateurs have helped out in hot spots before both
figuratively and literally. Here's another fine example
of amateurs coming to the aid of their community.

California Amateurs
Tested Under Fire

BY JERRY BOYD". WA8CUP

M onday.Ncvember 24,1980 marked
the beginning of nine days of wildland
fires In the southern Callfornla area.
The loss In acres of watershed was
staggering. Six lives were lost and
over 350 homes were destroyed with
dozens more damaged. Damage fig·
ures combined with the costs of fire
fighting efforts exceeds 75 million
dollars.

At one time durIng this period fires
raged uncontrollably in San Diego,
Rivers ide, San Bernardino, Orange,
Los Angeles, Ventura, and Santa Bar­
bara Counties. Untold numbers of
dedicated amateur radio operators
provided communications In support
of pol ice, fire, local government, and
Red Cross efforts on almost every fire
front.

Orange County experienced the
longest fire siege, and was the scene
of the most destructive of the fires in
terms of total acreage destroyed. A
f ire which began in adjacent Riverside
County In close proximity to last
winter's flood ravaged Lake Elsinore
area was Quickly whipped by Santa
Ana wind conditions exceeding 75
miles per hour Into the rugged can­
yons of southeast Orange County.
Much of this area hadn't burned In
decades, and In a high wind, low
humidity environment the fire Quickly
spread Into Indian, Holy Jim, Trabuco,
and Silverado Canyons. A number of

·25881 Treetop Road, Laguna Hllfs,
CA 92653
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structures on ranch land In the moun­
tainous area were Quickly destroyed.
A juvenile detention camp located In
the foothills halfway up Santiago
Peak was threatened, and a full evac­
uation was required within 24 hours
after the fire's onset. The exclusive
community of Cota de Caza was near­
Iy overrun by the fire, and only the last
ditch, valiant efforts of weary fire
fighters prevented the destruction of
numerous mllllon-dollar homes. Cota
de Caza, like the Joplin Boys Ranch,
required evacuation, as did several
hundred residents of nearby Modjes­
ka and Silverado Canyons.

As the Orange County Sheriff and
Fire Departments began the evacua­
tion of threatened residents, a reloca­
tion center was established at El Toro
High School some 10 miles from the
fire front. The local chapter of the
American Red Cross was mobilized
from the nearby City of Santa Ana to
assist the evacuees. Based upon prac­
ticed procedures and prior disaster ex­
perience in Orange County, the Red
Cross quickly called on amateur oper­
ators from throughout Orange County
to coordinate communications be­
tween Red Cross Headquarters, EI
Taro High School, and the fire base
camp at O'Neil Park. Members of the
Amateur Radio Emergency Services
from both North and South County
responded under the capable leader­
ship of Emergency Coordinators Ed
Ireland, WA6TlE, and Ralph, WB6JBI.
Reliable communications In support
of the Red Cross effort were Quickly
established. Early in the nine day fight

against this raging Inferno, the
Orange County Fire Department,
which had relied on amateur radio
assistance In past major fires, Joined
In a request for communications
assistance for fire fighting related lo­
gistical support. The efforts of county
hams quickly became a 24 hour per
day proposition for the duration of the
disaster.

It should be noted that E.C. Ed,
WA6TLE, had, based upon last year's
fires and flooding, Installed an
A.R.E.S. dedicated 2 meter repeater
(WR6AUM) on Santiago Peak dIrectly
above this year's fire-filled canyons.
When commercial power was dis­
rupted as fire destroyed power lines
leading to the mountain top site, the
repeater remained functional on bat­
tery and auxiliary generator power.

The South Orange Amateur Radio
Assocation repeater W6TIOfR was
situated Ideally to serve not only the
immediate fire area but the evacua­
tion center and Red Cross Headquar­
ters as well. Just two days before the
onset of the fire the repeater had
malfunctioned, requiring Its removal
from service for repairs. Even though
the local fire season was nearing an
end, repeater trustee Bob Sackett,
W6TIO, Ernie Schultz, WA60CA, and
Huntington Beach A.A.C.E.S. Officer
Tim Sawyer, WD6AWP, realized that
the South County area should have a
repeater In service In the event of a
disaster. ThUS, the aforementioned
amateurs patched together a make­
shift repeater using two 10 watt trans­
ceivers, Less than 48 hours later, their
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$199.9

10,15,20 Meter ''Tri-Band'' Array
MODEL TB4EC

elrex lABORAfORIES

/
I

II

Communication Antennas Since 1921

" A TRUE VALUE"

P.O. acx 879 · Asbury Park, N.J. 07712 Phone 201·775·7252

.-----...., ~' ---------,

The TB4 EC is the only Professionally designed, co mmercially available Tri-B nd
Array providing Optimum Performance, co mpactness, quality, and longevity I t a
lowprice.

The perfect combination to peace of mind · a Telrex antenna
system and util ity·pole hardware kit mounted to a standard
utility-pole.

All heavy-duty, welded angle iron, through the pole anchoring,
and 3 platform constru ction assures support protection against
high winds in a trouble and maintenance free sening for
decades to come.
Two kitsare available · the TMPH1 0 (rated 18 sq. ft. at 100
mph) and the XTMPH 10 (rated 50 sq. ft. at 100 mph)

Phone enytime night , dey or holiday and leave your call sign­
we wi ll respond with our latest catalog.

Perform. nce exh ibited by an excellent Forward Gain, and fib ratio, with deep
side nulls incorporated within a precision tuned pertem.
Compactness in a 15'6" turning radius.
Qual ity in stainless steel electrical hardware, hermatically sealed epoxied tr ps,
preformed mounting straps, pre-dnned reinforced extra-heavy walled alumi m
elements and boom, and hand crafted workmanship.
Longevity in an average life span approaching 20 years - actual experience.

For echnical data and prices on the complete line o f Telrex
Pro stceeuv des igned equipment, wori te t or Cata log PL-8 .

with a TRI·BAND ARRAY designed to LAST and OUTPERFORM

T
L
I

STEP UP TO TELREX
decision to expend the extra effort
paid off when the tire broke out. For
nine days the makeshift repeater tunc­
tlcned flawlessly even though pressed
Into almost cont inuous service.

In addition 10 handling priority. f ire­
re lated traffic, Orange County ama­
teurs ut lHzed existing traff ic handling
nets to enable fire f ighters from eight
different states to send messages
home during br ief breaks from their
duties. In view of the fact that fire
fighti ng continued over the Thanksgiv­
ing weekend, this traffic handling
capability was great ly appreciated.

This major f ire represents one o f the
most prolonged, efficient , and pra ised
instances of amateur radio disaster
assistance in the history of southern
California. Credit for this success
must be given to the dozens of arne­
teurs who gave o f thei r time, exper­
use, and equipment. To those ama­
teu rs, men and women, young and old,
the amateur rad io fraternity, tbcu­
sands of fire fighters, and dozens of
public officials say a sincere thank
you. Perhaps the most meaningful ex­
pression of thanks came from one
Cota de Casa resident whose home
was saved due to the va liant efforts
described in this article. That home­
owner, like many of h is fellow rest­
dents, posted a hand-painted sign
along the road leading f rom the fi re
base camp. It read "Thank God for the
best firemen in the whole world, and
the ham operators too! "

It is regretted that not all of the
amateurs who participated In this ac­
tivity are known. Cred it must be given
to the following whose identi ties are
known: Ed, WA6TLE; Celia, WB6SZN;
Hal , WA6ACB; Del , WB6JCH; Don,
N6ARZ; Rich, WD6EPD; Tim,
WD6AWP, Gray, WA6BJY; Lee,
W6IFW; Ern ie, WA60CA; Frances,
WB60BZ; Jim, K6AIP; Dick, WA6CUE;
J im, N6BET; Bill, KA6DNU; Will,
N6CRH; Betty, KA6I1T; Ke ith,
WA6GR E; Mark, N6DNY; Wa lt,
WA6TMN; Lou is, KA6BJO; Muriel,
KA6BJP; Bill , WB6COT; Ke ith, N6CKT;
Clayton, KH6AHM; Carrol, KA6JXM;
Bruce, N6DEF; Carl, W6JYS; Patrick,
WD6EDP; Ernie, KA6DVH; Rich ,
N6CIJ; Dave, KA6IAH; Jim, KA6G; Gar·
don, WB6NOA; John, W6FOX; Merrill,
WA6DOR; WB6FJR; Ed, KA6DTB; Bar­
bara, N6AUA; Bob, KB6TD; Ralph,
WB6J BI; Archie, WD6CSL; Clancy,
WA6HNO; Jim, WB6BZW; Chuck,
WA6IWS; Forma, WA6IWT; Erin,
WA6FOW; Kathy, WA6FAH; Glenn,
N6AFZ; Gordon, WB6GUC; Del ,
K6RTR; Roger, WB6ARK; A I, W6IBR;
Len, WB6N HV; Alex , W6RE; Fre id,
WA6WZO; Winn, W6MBA; George,
W6LJK; Frank , W6SAE; Bill , WB6JJS;
John, KA6HRK; Margaret , WA6PZO;
Robb ie, KA6HNY; Dick, W6SUL; and
Judy, KA6FBI. !l
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Are you bored with Baud? KI2U presents some straight
off the cuff suggestions for getting on RTTY.

BY JOHN EDWARDS·, KI2U

M isconceptionS- howdO they get
started? For Instance, there is the no­
tion prevalent among the general pub­
lic that ham radio Is a " rich man's hob­
by." Then, there's the bizarre concept,
he ld by many, that antenna towers are
ugly. Nonsense, hogwash and balder­
dash!

Of course, on the other side of the
coin , amateurs can come up wit h
some pretty strange thoughts about
segments of their own hobby. The idea
that radio telet ype has to beexpens ive
is a good example. Sure, you can sink
quite a few kUobucks into ATTY, but
there's a wide price range between h.f.
rigs, too. (Ever compare price tags be­
tween a Collins KWM 380 and a Heath­
kit HW 101?) In other words, you don 't
have to purchase top-of-the-line equip­
ment to get started In RnY. Indeed,
there are few other specialized oper­
ating modes that can be as downright
affordable as RnY for the newcomer
on a budget.

The Choices

Own a microcomputer? Then you're eligible for "silent" shoestring RTTY.
Shown here ts the Macrotronics 580 wider perspective computer and radio.

When talk ing about " shoest ring"
RnY, the most obvious quest ion is,
" How much does a shoestring cost?"
Unfortunately, like everything else,
shoestrings cost a lot mo re t hese
days. For our purposes, however, we'll
def ine bargain-basement RnY as a
complete system costing under $250.
Not exactly cheap, but affordable to
most with a real Interest in radio­
teletype.

Now that we 've determined the
price range, the next step is to look at
the two general systems available to
lOW-budget RTTYers . System 1 Is a
mechan ica l setup, a "traditional "
ATTY system that will put someone on
F1 who owns nothing more scptrlstl­
cated than a transceiver and an anten­
na. Sys tem 2 requ ires a little more
from the prospective RnY operator (a

•78-5686th Street, Glendale, NY 11385
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microcomputer system), but will pro­
vide a more state-of-the-art RnY sta­
t ion for about the same price as
System 1.

System 1
The f irst of the two major elements

in this system is the te leprinter. With
many ac tive ATTY enthusIasts now
unloading their old mechanical gear In
favor of new microcomputer-based
equipment, the time has never been
better to pick up a well-maintained
mechanical unit for a song.

Unless you live In a very remote area

of the country, finding a good, used
teleprinter should pose no problem.
Ask around at your local radio club,
talk about your need on some area
a-meter repeaters or try putting up
notes In electron ics stores. If you do a
good job of spreading the word
around, someone is bound to come
forward with what you're looking for.

Once you've located one or two
amateurs will ing to part wi th thelr te le­
printers, get ready to bargain ! This is
def in itely a buyer's market, and you
shouldn't pay more than $50 for, say, a
Model 15 in absolutely prist ine condl­
tlon. As a matter of fact, make an in-
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" SEE THE
WORKS" CLOCK

OUR EASIEST CLOCK
TO ASSEM BLE!

6 Digits 12 or 24 Hour
Format Clock rests
between two pieces
of clear plexiglas A
GREAT CONVERSATION PIECE! Kit is
complete including top quality PC beard .
all components, pre-cut and drilled plex-
iglas and all hardware $29 .95
Wired and Tested , .. $39.95

DEBCO
ELECTRONICS

RAPID MOBILE CHARGER

The 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
periods. It is equipped with a cigarette
lighter plug on the input side and the ap­
propriate charging plug on the output
side . MOdels available now for the Ken­
wood TR2400. Yaesu 207R. Tempo 51.
52. 55. the Wilson Mark II and IV, and
the Santee HT-1200. Other models
available also please call or write
lor inlo ,$34,95

COMING SOON
THE NEW AC VERSION

ask him for some pointers . Nothi ng
like a little personalized help!

System 2
Are you aware that a microcompu­

ter can also serve as the heart of an
RTTY station? If you are, do you know
how to accomplish th is? Well, adapt­
ing a micro to radlcteletype is rea lly
qu ite simple. And even better, it's
ridiculously cheap when compared to
dedicated electronic RTTY systems
that can cost $1 ,000 and up.

Whether you own a TRS-80, Apple,
Pet or anyone of the other popu lar
microcomputers cu rren tly on the
market , chances are you' re 90 percent
on the way to getting on the "green
keys." The only prerequisite is that
you have a functioning h.f. transceiver
and a computer with at least 16K of
memory.

For a total outlay of about $150 you
can add not only ATTY to your station,
but automati c Morse and ASC II capa­
bilities as well. The device that will
t ransform your ordinary computer into
a complete visual communications
system is known as an RTTY interface.
What th is amazing li ttl e unit does is to
turn your transceiver into a set of eyes
and ears for your m icro. No longer will
your computer be tied down to just Its
tape drive or disk system; new ideas
will flow into its memory from other
computers around the world.

The best part of all this is that once
you've made your initial investment,
you' ll have an RTTY system that's ac­
tually superior to any dedicated unit.
After all, a regular ATTY keyboard and
display can't do your logging, com­
pute beam headings or play games
wi th you . Your micro, however, can do
all that plus a whole lot more.

One of the leading manufacturers
of ATTY interfaces seems to be
Macrotronics, Inc. (1125 N. Golden
State Blvd., Suite G, Turlock, CA
95380). Their MOO systems will link
just about any popular micro to any
modern t ransceiver. Merely plug the
cable leading from the interface board
into your micro 's interface port , link
another cable to your rig, run the
system's program cassette or disc
and you're in business.

For a few extra bucks, Macrotronics
also offers a line of micro-RTTY ac­
cesories rang ing from spttt-screen
viewing to a mailbox system that will
allow friends to drop a transmi tted
message into your computer's memo­
ry at any time-day or night. All in all,
some very state-of-the-art gear should
help pu t an end to the vi le, amateur­
originated misconception stating that
RTTY has to be expensive. Whether
you own a microcomputer or not, it's
one concept that just isn 't true. Green
keys, here we come! !H

lttal offer of about tOor 15bucks. If the
seller Is trying to rid himself of an
unused printer, he'll probably be
ela ted at the prospect of los ing his
machine without doing any heavy lift­
ing. By the way, more modern tele­
prin ters such as the Models 28 and 32
will go for a good dea l more, but $1 50
Is still tops for just about any mechen­
Ical TTY.

The other element in System 1 is a
terminal un it. This rather ominous
sounding device interfaces the printer
to your transceiver and vice versa. On
receive, the TU converts the audio
signals from your receiver's speaker
Jack Into the elect rica l pulses that ac­
tivate your printer. On transm it . the
reverse Is t rue, as it works to convert
the printer's pulses Into the audio
lones that feed lnto your rig's mike
jack. Also included in the TV is a DC
loop power supply that is used to run
the printer.

Depending on the exact model , the
TV may also fea ture a number of other
goodies. Autostart , CRT display and
offbeat shifts are Just a few of the ac­
ceesortes found on many higher·
priced units. But since we're concen­
trating on saving bucks here, you'll
just need an ordinary TU with the stan­
dard 170 Hz shift capabili ty and a tun­
ing meter. One model favored by many
RTTY buffs seems to be the Flesher
Corporation (P.O. Box 976, Topeka, KS
66601) TU-170. Price for t his unit is
$149.95 In ki t form, $219.95 wi red and
tested. Hal Communications Corpora­
tion (P.O. Box 365, Urbana, Il 61801)
also has a fairly low-budget TU with
many of the features mentioned
above, but sells in a wired and tested
form for $249, which puts in on the
upper-end of the shoestrIng ATTY
spectrum. If you're handy with a
soldering Iron, you might want to test
your homebrewing skills by building
your own TU. The ARRl Handbook has
plans for a unit you can const ruc t
yourself for under $50.

At this point, it might be appropriate
to mention the availability of a couple
of ATTY books to help you make some
sense out of all the eq uipment you' re
looking at. Both the New RTTY Hand­
book, published by 73 Magazine, and
CO's RTTY From A to Z, by Durward J.
Tucker, W5VU, offer a no-nonsense,
nuts and bolts approach to radlotele­
type. Both books are ava ilable at most
larger radio stores and through sever­
al amateur rad io mall-order houses.

Incidentally, if you have access to
back copies of OST, you might want to
peruse the January through October
1965 issues for the Irvin Hoff, W6FFC,
series on RTTY. He does a fine job of
explaining the idiosyncrasies of the
vintage teleprinters we've been dis­
cussing. A lso, if you're buying a
printer from an indiv idual, be sure to

;
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Interested in a no-holes modification that takes
less than one hour to do and improves the
selectivity of your T5-820? Read on.

Tighter Skirts For
The TS·8 20

BY ROGER F. ZARUBA-, K2RZ

Fig. 1- (A) Original TS·820 cIrcuit, (B) modified cIrcuIt.
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In the almost tour years that I've had
my T5-820, I've found It to be a most,
satisfactory piece of equipment and
generally a delight to operate. How­
ever, I have found that the rece iver
cou ld use some more selectivity, es­
pecia lly on 20 meters on a Saturday
evening. A quick glance at the manual
shows that the factory installed s.s.b.
filter In the '820 specs out at 2.4 kHz at
6 dB, and 4.4 kHz at 60 dB, or a shape
factor of 1.83. This Is about what one
would expect from an eight pole filter.

I recall that I had done some less
than successful experiments with
cascad ing filters for my Swan 350
about twelve years ago, so when I saw
the ads for the TS·l80wlth Its cptrcnat
filter for 16 pole Lt. filtering , I knew
that I had to do some experiments
with my TS-820 to see If anything like
that could be done with my rig. What I
have come up with Is a no-holes modi­
fication that Improves performance
on both transmit and receive. Even
better, It costs less than $60 and takes
less than an hour to Instal l.

The Fox-Tango Corporation' has
come out with some very nice and
reasonably priced filters that are
designed for the '820, and It Is around
these tIIters that I have built my
modification. The filters have inser­
tion losses of less than 6 dB, which
means that you will not have to Install
another stage of amplificat ion to
make up for the filter insert ion loss In
the signal path, as the '820 has more
than enough gain available to handle
it. There are two filters avallablewhich
I've tried In this modification. Filter
*2808 has specs of 1.8 kHz at 6 dB and
3.1 kHz at 60 dB, and when cascaded
with the s.s.b. filter in the '820, gives a

·Six Cottage Place, Allendale, NJ
07401
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'A '

60dB bandwidth of about 2.5 kHz.This
gives a very tight transmitted signal
and really restricts the audio range to
the point where it Is not at all possible
to get natural sounding speech, even
if you move the carrier pointscloser ln­
to the passband. Some OX stations
have told me that the signal might be
great for getting through a pile-up, but
that the audio was too tinny for com­
fort. I felt the same way about the
receive audio, so I traded In the filter
for F-T filter *2809.The 2809 has specs
of 2.1 kHz at 6 dB, and 3.6 kHz at 6OdB,
and when cascaded with the '820 ttl­
ter, gives a 60 dB passband of about 3
kHz. I highly recommend this filter for
the modification unless you're not
bothered by less than natural sound­
Ing audio. At the same time you order
your filter, pick up a .01 uF disc and
about a foot of RG·1741U or other tnln­
type coax.

When I did some thinking about the
modification, I decided that I wanted
the benefits of the additional filtering
on both transmit and receive. In this
way, I would benefit from eighteen
poles of filtering on receive (don't
forget the two poles in the noise
blanker filter) and sixteen on transmit.
On receive, there should be some im­
provementln SIN ret!o due to the nar­
rower passband, as well as reduced
CRM. On transmit, the carrier points

'"

will be further down the slope of the
passband, and the carrier and op­
posite sideband suppression will be
improved. The desired sideband will
take up less space, and If you like pro­
cessed speech, you can use more of It
than you can with only eight poles of
filtering. Ah, that sounded like the
mailman dropping your filter In the
mailbox now (F-T ships very quickly).

Well, now that the parts are ail
together, start the job by removing the
top and bottom covers on the '820. For
reference purposes, turn on the '820
and tune in and peak the markerslgnal
at 14.2 MHz and note the a-meter
reading.

All the work Involved In this modlfi·
cation will be performed on the upper
left side of the Lt. board (viewed from
the component side), so It will not be
necessary to remove the board from
the transceiver, even If you have the
frequency counter Installed. Before
digging in, let's get our bearings.

On receive, the signal Is Injected In­
to the Lt. board, passing through a two
pole filter where some of It Is sampled
for the noise blanker at T2. The rest
passes through T3 and goes through

l Fox ·Tango Corporation. P.O. Box
15944, Wesr Palm Beach, Florida. The
filters are SSS.OO each, postpaid.
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can use VR2 at the top of the i.f. board
to bring It up to what It used to be. I
don't really depend on g-metere any­
way, so I just set mine to 5-9. Now put
the set together and you're ready to
go!

When you first operate with 16
poles of filtering, you will find that the
passband has become much lighter.
On transmit you will have to set your
mike gain Just a hair higher than
before to make up for the Insertion
loss of the tilter. Tune through the
marker signal and you wUl see just
how sharp the skirts have become. If
you recall, you used to be able to hear
the beat note on the other side of zero
beat with only eight poles, but you
may not be able to hear It now. The I.F.
Shift control will be much more ettec­
tlve than It was before and will really
do Its job now. ORM should be less of
a problem now, but don't expect the fil­
ters to do much good if your aRM
problems are due to cross-mod from
your next-door neighbor who runs 2
kw; for run of the mill aRM, the f ilters
do a good Job. I estimate the 6 dB
bandwidth to be about 2 kHz and the
60 dB bandwidth to be about 3 kHz, a
substantial Improvement over what It
used to be. Without making any ad­
justments to the carrier points from
the way the factory set them up,l find
that the audio Is clean and natural
sounding, and the reports I get In­
dicate that this Is also true on trans­
mit. Delightful results for so little time,
money, and work. IE

Q.QlmF

Connect
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conductor
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at 14.2 MHz. Peak the a-meter reading
with the preselector and adjust the
slug ofT4 for maximum reading . If you
noted what the reading was before the
Installation of the filter, you will see
that It Is a few dB less with the addi­
tional filter Installed. Not to worry; you

Fig. 2- Location of the pc board con­
nections on the TS-820 i. f. board as

seen from the foil side.

the noise blanker switch, 01-04, and
then on through T4, being coupled Into
the tilter circuit by C9. The transmit
signal path Is from the buffer, 018,
where the signal Is Introduced Into the
l.t . at the secondary of T4. It then
passes into the filter circuit through
C9. Since C9 Is part of the common
signal path, It Is at this point that I
decided to Insert the new tilter.

When you look at the i.f. board from
the component side, you will note that
T41s the upper most I.f. transformer on
the left side of the board. You will see
C9 Immediately above T4. Now look at
the reverse side of the board and you
can easily see the points on the foil
where C9 Is connected. Now that we
know where everything Is, let's heat up
the soldering Iron (40 watts or less)
and get to work.

First, cut the coax Into two pieces
and prepare one end of each piece so
that the shield Is neatly wrapped and
tinned. Keep the amount of center
conductor that Is exposed as short as
possible to minimize signal leakage
around the filter. Next, carefully
removeC9 from the I.f. board and put It
aside, as It wi ll be needed In a few
minutes. Take one of the prepared
ends of a piece of the coax and dress
the coax downward from T4. Connect
the center conductor to the center tap
of the transformer from which C9 was
removed, and connect the shield to
the ground foil which runs underneath
the transformer, being careful to avoid
shorts. Take the other piece of coax
and connect the center conductor to
the top end of the fo il to which the
other end of C9 was connected, dress­
Ing the coax upward from the board.
Ground the shield to the ground foil
and check for shorts. This completes
all the work on the i.f. board.

Take your new filter and connect C9
to one of the feedthrough lugs and the
other .01disc to the other feedthrough
lug, and keep the leads short to mini·
mize leakage. Also be sure that you
don't accidentally connect the capacl­
tors to the ground lugs. Mount the tll­
ter atop C23 and C24, the two black
electrctyttce Just behind the i.f. board,
with the lugs fac ing upward, using
double sided tape or the Ilke.Next take
the two pieces of coax and cut them to
lengths that will allow them to reach
their appropriate ends of the filter, but
don't leave them excessively long.
Connect one center conductor to the
free end of C9 and the shield to the
ground lug, keepIng the amount of
center conductor exposed to a mini­
mum. Do the same with the other
piece of coax and the other capac itor
and ground lug, and the work Is com­
pleted. Go back and check your work
once more to be sure.

Now for the smoke test. Turn the
transceiver on and tune In the marker
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This month by

ROD LINKOUS, W70M

NEWS OF COMMUNICATIONS AROUND THE WORLD

Ifthere is anything that chills a OXer,
It Is being the OX club activities or pro­
gram chairman. Next to OX news,
most of my correspondence from
readers is abou t OX club programs.
They usually Inquire about tips on how
to get through a year in that awesome
job. It is really not all that bad .

The OX Club
Forum- Programs

In many of our previous OX columns
we have given a tip or two on where
and how programs can be generated
that appeal to most. This month I will
try to summarize some past Ups and
give you some new leads.To condense
this item, I wil l assume the audience
contains non-DXers as well.

The obvious choi ce of subject mat­
ter is the DXpedition. It has that far
away appeal and intrigue. Some of the
world's flnest amateurs can make a
DXpedit ion hum with success. Many
excel In entertaining an audience.
They are often good amateur photo­
graphers, too. Yet when it comes to
giving a program or documenting a
DXpeditlon on fi lm wi th audio cas­
sette, a few miss the boat. Or, for ex­
ample, one OXpedition 35mm slide
and tape documentary excelled In
footage on the boat and had darn little
about the destination.

The biggest key to success of OX
programs is their length. They should
normally be around 25 t030 minutes In
duration. So if you have a program
speaker, set the time lim it up trent.
This will save you cutting him off
before the end of the program. With
li ve programs the question and an­
swer period can burn up more time
than a hot pi leup. The best way to han­
dle th is is with a tough moderator who
is time sens it ive. It isn't all that hard to
Imitate some of W7PHO's firmness.

The 35mm slide and tape cassette
program offers the best protection
against live program cancellations.
Movies also are excellent insurance.
But the non-protessfonallv prepared

*5632 47th Ave. SW, Sea t tle,
Washington 98136
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Kent Svensson, SM4CAN, (feft)
receives 5BWAZ plaque number 3
from John Attaway, K4ffF.John toured
the Scandanavian countries, which
provided the opportunity to present
the plaque to Kent. This was a major
feat in working/confirming 5BWAZ
and the local DX crew turned out for

the event. (Photo via K4ffF)

ones have a risk. Simple sorutron-,
take time to preview them.

Now for some timely sources for
programs for those who need them.
Two qu ick tips-recent DXpeditions
and recent conventions or hamfests.
For the pri ce of postage, a multitude
of possibilit ies are th ere for the ask­
ing. For example, David Shoen, N2KK,
of 80 meter DXpedition fame is a pro­
fessional photographer, too. Write to
him about his t rip and ask him for
some help. If David can't come to you,
maybe a program can come to you via
the mail.

Our local club underwrote the cost
of document ing a DXpedition on
35mm and tape. Maybe your club
would be interested in such a project.
This way you solve the OXpeditioner's
problem, your program needs and pro­
vide a travelling program for others. It
may cost you some stamps, maybe
some slides and tape, but it is prob­
ably cheaper than dinner for the
speaker.

I used David only as an example. He
is harder than most to write to as he
spends most of hi s time travelling.
Thank goodness, for he has given
many of us a new one on the low
bands. But there are a lot more like
David in the hobby.

I have had the pleasure of hearing
Bil l Pcettrrutz, K1 MM, give a program.
He hand les an audience as well as he
hand les the pileups. He Is an excellent
showman, too. Marty Laine, OH2BH,
is another who excel s In this arena.
Although his program on Annobon,
3C0AN, is a few years old, It is ex­
cellent once you get past the first
slide. It shows the extremes that a few
have gone through to give us another
new one. He has excellent command
of English and his programs are well
worth the postage. The Colvlns (W6KG
and W6QL) are a show team. This just
starts the list.

You will find DXpeditions to be ex­
cellent. The story of where they went
appeals to all. The how (problem et al)
of the trip will amaze and amuse you,
100.

By writing to recent conventions or
hamfests you can obtain a copy of the
program. BINGO! Now you have a pro­
gram shopping list. Programs of this
type are proven products, some quali­
ty and some marginal. A comment
from the events chai rman will steer
you In the right direction.

A few more ideas. Try local com­
panies. The telephone company, for
example, in most areas has a speak­
ers' bureau. The list of technological
subjects gives excellent choices.
They can speak to all levels, from the
general public to the engineering au­
dience. They will give you another
perspective of the communicat ions
world .

If you are fortunate enough to have
a local college or military installation
nearby, invite the paid professionals.
The military is especially keen on tell­
ing the public how their tax dollars are
spent. They are developing and using
the most advanced technology and
equipment. The military speakers are
not on ly eager to tell their story but are
also eager to Interact with their neigh·
bars. Just ask them; try the military
public affai rs office.

Finally, and probably the easiest
bunch of people to work with, is your
local f ire department. Fire prevention
and safety are thei r business. Best of
all, they are very good at It. Like the
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George Wagner, K5KG, of Houston.
Texas. looks right at home on the ferry
headed to Aland Island. He opera ted
as K5KGIOH0a t the QTH of OH(JNA.ln
six days he made 3,050 OSOs with
54% on c.w. which covered WAS and
112 countries. Kee, OHflNA, was a
great hos t and devoted a week oft
from work to keeping George on the
air. OH2BDA was also opera ting from
Aland at the same time, giving aff
takers a chance to work both in one

swing of the band.

military, they work for you . A yearly
program in many clubs is CPR (Coro­
nary Pulmonary Resusc itat io n). Elec ­
t rical shock is always a poss ibi l ity in
our hobby, so be prepared. It is better
than hoping you never need it. Bring
the fam ily out t o th is one.

The fi remen are pros in the area o f
aerial safety, too. So why not get them
to tell you the right way to handle the

5 Band WAZ
Standings as of December 1,1980

Plaques have been won by the lollowlng
stat ions:

Plaque No. 1, ON4UN, John Devoroere
(Belgium)
Plaque No. 2, K4MOG, Gary Dixon (U.S.A.)
Plaque No. 3, SM4CAN, Kent Svensson
(Sweden)

The top contenders for WAZ:

1. AA6AA, 199 zones
2. N6DX, 191 zones
3. W8GT, 189 zones
4. SMIlAJU, 189 zones
5. N4WW, 186 zones
6. K5UR, 183 zones
7. WA4JTI, 160 zones
8. DL3RK. 180 l anes
9. W1NG, 178 zones

10. VK6HD, 177 zones

safety aspects of that tower work .
Find ing a DX program is a detect ive

job, tough at first, sometimes cha l­
leng ing . But in one evening you can
lay out a year's calendar. Then join the
rest o f the club in the pileup. Good
luck in the quest.

CO OX Awards Checkpoint
Two new checkpoints have been

added for you r conven ience. Use them
to check you r QSL cards. Fred Farley,
AA4FF, in Lyncnburq. Vi rgin ia and
TF3KX in Iceland are authorized to
verify applications for OX awards o f­
fered by CO.

5BWAZ Number 3
The ca ll to the most challenging DX

project, 5BWAZ, was answered by
many. Th is project has a common
leveler-location is not the key to suc­
cess. Un like 5BWA$ and 5BDXCC,
wh ere you are is not as important as
dedicat ion to the projec t.

Recently the CO plaque for 5BWAZ
number 3 was personally presented to

Not often a group of DXers gets
together on the street corner in
Stockholm . (L to r) Rio. J RIJRK:
SM0GMZ; SM(JAOD; George. K5KG;
SM0GMG; SM(JCMP; and SM0AGD.
Not shown is the photographer.

JH I ARJ.

•

,
•
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//////
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2073 W7FOF
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4962 , DJ.SO
4963, K4WGW
4964 W6MPG
4965 N88JO
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. 968 , W3GOH
.98ll _J A3I.lPT
.910 KB8ll
4971 .• .. _ NSCB
4972 F6EVS
4973 , F6CKS
4974 , , K9WA
.975, .. , , .YU1 NYE

AppllC&hons and rllP"inl S 011'" 'a'"1 ruin ma y be ot>
tl,ned by sen<l'~ a HlI addressed et.....ped_~130
cenll' s ize 4 Y:o " Ill'> 10 the' W A t M"nacl8". Lao
Ha ,jsman. W4KA. 10« S.E. 43Slr"l. C.p"Co<ar. Flood"
33904, ApplicanlS lorward ing OSl c a rds eilher direcllO
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f1cient poalage fo r ...Ie relu rn o f lheir OSl u,dS, The pro'
ceselng lee lor all C.O . a warda Is S4.110 to r subSCribe"
and S10 1m non·.ubscribers. In order to qu"lily to r Ihe
subac. lber rale. please enGlo.. you, la les t CO maili~

label wilh y()t,l, "pplie.l lon.

,,.
'"'"

3J6

'"'"The station contains a Drake TR4-C,
Co ll ins s-u ne and a homebui lt linear.
Output power to the homebrew anten­
na farm is 1 kw pep. The antennas will
in terest t riose with the inclination to
build. On 80. the antenna is a shunt­
fed grounded tower with an elect rical
heig ht of 110 feet . On 40, lour vertica ls
are used in a switched array. Each ver­
ti cal has 70 radials and can be switch­
ed for gain in eight di fferent directions
(7 dB forward gain; with about 20 dB
front to back). On 20, 15 and 10, the
love for quads prevails. The quad is a
fo ur element one on a 30 foot boom at
60 teet.

Kent started the 5BWAZ quest on 1
January 1979 along with the mul t i­
tu de. By May 1979, he had 180 zones.
The top bands went very well. The 80
meter antenna didn't get into service
unt il March, so he missed the f irst
season. The most difficult zones turn­
ed out to be on 80 (zones 1, 2, 6, 12, 19,
22 and 31).

Thanks to Rich, KL7RA, and th e 79
CO Worldwide C.w. contest , Zone 1 on
80 fell. After skeds with VE2ACP in
Zone 2, a aso with V0 2CW was easy.
(Ed.-Seems after you do it the hard
way, they get easy.) For Zone 6,
XE1MBG was moved f rom 20 down to
80 fo r an easy contact. Zone 12 was a
real challenge. Thanks to CE30E,
Danie l, CE3DZ, kept that important
schedule on 80. It took a lot of t ime on
20 to set this one up.

Mike, UW0M F, helped with Zone 19.
Mike was also inst rumental in obtain­
ing the QSL for Zone 23. Zone 22 came
via schedules set up by VU2AAK. Both
VU2DPK and VU2BX came up on spe­
cial skeds to give Kent the zone and
another brand new one on 60. Central
Pac ific was absolutely the toughest
one to work. Kent had a number of
skeds with Lee, KH6BZF, but no pro­
pagati on. Then through Norman,
KH6PI, several more tries. The sked on
1 February 1980 0n " gray line" made It.
Three weeks later, Randy, KH6XX, was
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Kent Svensson, SM4CAN. Those who
have spent any time on 80 know the
call. Now the backg rou nd on the
5BWAZ project from Kent' s point of
view.

First. Kent lives in a small village
(Laxa) about 200 miles west of Stock­
holm wi th his wife and two children .
He runs the elect rical service and con­
struction department of a part ic le
boa rd factory. His wife. Bent . works in
personnel adminis tration for a corn­
pany making minera l-wool. He has
been DXing since first licensed in
1963.
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CO OX Awards Program

.3

The Milano DX team. Sitting, from ten
to right, are 12JML, 12RR, 12XNC,
f2NDH. and 12PKF. Standing are 121MI
and 12MOP. They reported thaI condi­
tions for the last CO Worldwide OX
S.s. 8 . Contest were very good, and in
one day they worked 121 countries

and qualified for WAZ.

October and said he would be active.
He was again working to lists pre­
pared by F6CY1 on 10, 15 and 20, but
this t ime he was asking for aSls to go
to his home address. Arthur also said
he has written permission dat ing back
to his previous operation. (Long Skip) I
changed my aSL manager to my sis­
ter-m-law who is just getting started in
amateur radio. She likes lots of mall
and the VQ9JW cards do part of the
job. (VQ9JW) lan, VK4NIC13X, st ill
working the needy. Mostly with
manager W4FRU around 1630 on
28735 and later with W7PHO on 15

CIRCLE is ON READER SERV ICE COUPON
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I!!IO . • . • . . JH4PRU/169
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281.11'11 ••.•. JM4PRU
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949 . • . . . .. .. KA6WW
~ .•.•.... WBSPBA

c.w.

$ .$.B.
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3 10 K9LKA/315
3 10 YVSA,IP/311
310 W61lC'3 10
3 10. _ N4 1.1 M/310
300 ..• . _. _VK4VCI302
3lIO •.•.•. W2SU.v302

to Hawaii. On ly WH3AAA, WH3AAB
and KH3AA are currently on the
island. Look for KH3AB on 7240 at
0800 regularly. (KH3AB) Arthur,
G3J Klf5A, showed again during late

467 G3XTI
466 _N88JO

944 . . . . . . . . G3XTI
945 N68JO
946 XF4M OX
947 _ WB9VJN

in the log and the KH6 card was on the
wall.

The aSLing went very well. The last
aSL arrived on June 27th from
UA1 UBS. That was for Zone 16 on 15.
Like many, the first 199 aSLs were in
hand in April.

Our congratulations to Kent on the
outstanding accompl ishment. With
305 countries and over 40,000 asos,
he is now turning his interest to a new
project-5BWAS. So for those who
need Sweden or Zone 14, there will be
a lot of SM4CAN activit y on the low
bands.

TUBES , SEMICONDUCTORS, IC',
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

3·500Z 93.50
4X15OA 49.00
4CX250B 40.00
6LF6 4.31
6LQ6 , 4.50
6KD6 4.54
572BfT1601. 32.00
807 4.95

5894A 42.00
61468 5.85
6360 6.50
7360 9.95
MRF 454 19.95
MRF 458 19.95
MRF 475 .4.50
2N6084 , 12.95

Fu ll line 01 Sy l¥8nla ECG
Rep lac e men ts , Semiconduc t ors,
Always In Stock.
All Major Manufacturers Factory
Boxed, Hard To Get Receiving Tubes
At Discount Prices.

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Just Call! Toll Free
Number. 8O().221 ·S802·3 Out 0 1 Town.
Phone Number (212) 633-2800 City.
TWX 71().5M-2460 ALPHA NYK.

--41,,/'a £f.cfronic_, s:
1365 39th STA££T BROOKLYN, N .Y. 11218

T.... 21'..33-28(X)
CIRCLE 15 ON READER SERVICE COU PO N

IDXF Slide Presentation
The International OX Foundat ion

(I OXF) is working on a slide presema­
t ton wh ich will cover most, if not al l,
IOXF OXpedit ion operations. We
wou ld be glad to present this show at
your conventlon/hamtest , etc. Please
keep posted In future IDXF neweret­
ters for further Information. A slide
presentation on the recent 9M6MU
nxceotncn is available now. Direct in­
qu iries go to Box 117, Manahawkin,
NJ 08050 U.S.A.

From The Pileups
The new U.S. call assignment sys­

tem is giving many a challenge just to
keep them straight. KH3AA should be
on Johnston Island, but he has moved



"'INCREASE YOUR QSL RETURN RATlO··....-,
THE RADIO AMATEUR'S CONVERSATION GUIDE

A ccnvereetjcn guide containing numer als, phonetics, 147
phrases covering many f ields of Amateur Radio :
antenna s. contest s. OXing. eq uipment, perSOl'laI infor·
mation. QSL ing and mudl more. plus a ~ word
d ict ionary . Languages : Engl isn. Ger m an, French. ital­
ia n, Spa nish, Portuguese. Russian. and Japanese. 91
pages .
Supplements avai lable ill Swedish and Finnish. 60 minute
cassette tapes available in anyone of the above
languages.

Prices : Book $10.00, Supplements 52.50 each or both for
$4.50, Cassette tapes sa.oo each. postpaid
Available from : TRANSELECTRO-AMERICA

2301 Canehill Avenue
long Beach. Cal ifornia 90815

CO OX Honor Roll
The CO OX Honor Roll recognizes those DXers who have submitted proof of
confirmation with 275 or more ACTIVE countries for the mode ind icated.
The ARRL OXCC Countries List is used as the count ry standard. Okino Tori
Shima was deleted effect ive November 23,1980, leaving 318 valid countries
possible as of deadline. Honor Roll list ing is automatic when submitting ap­
plication or endorsement for275 or more countries. To remain on the CO OX
Honor Roll, annual updates are required. Honor Roll updates may be sub­
mitted at any time, in any number. Updates indicating " no change" will be
accepted to meet the annual requirement. All updates mu st be accom­
panied by an SASE for confirmation. The fee for endorsements involving the
issuance of a sti cker Is $1 .00. The basic award fee is now $4 for CQ
subscribers and $10.00 for non-subscribers. Please attach your latest CQ
mailing label to qualify for the $4.00 rate.

LA1JQ 291
1I1,l8)( , 269
G.CHP 269
AI85 , , . 287
N5FG 2S4
K9HQM 2&1
JA~PU l 2&1
18lH . , 283
KlUO , , 282
~ON 281
N3Al ,281
W08I,lGQ 218
K3MWV , 211
W.80Y 211
YVA.l QF 211
WM Too m
YU2RTW 21Il
)(E1CI 216
YWA.Tll 216
Zl1811. .. ,. 215
W81lC'ORPp 215
WAITIW 215
K9U,,", , _.215
WA. OAN , . . 215

JA1GTF .. . Z85
SM3EVA ..•..~
IOFN .. _ 283
W1WlW 216
JHlVRQ 215

YVSDFI JO-4
N6AW J0-4
W2$UA .• . ... 30-4
Dl6KG 303
N2SS , .. , 302
KlIPYD 302
VK.VC 302
W6FET 301
WOSR .. • . . .. , 3O(I
W2CC , 30(1
HP1JC 3lXl
WA.WTG 300
QE3WWB 3lXl
OKI MP , 3lXl
)(EIJ 299
YVA4JTI .. _. _. 298
I6Pl N 295
OJ1CX , , 29-4
VE3FJE . , . . _293
1l.WUT . . 293
K98WO 2'93
W1NG 292
JHlVRQ 291
W1'QI,l 291

N. MM ..•.... 295
W1NG 293
W. OEl 292
WMOXA 289
OJ1C)(. . 281

VK9CCT showed f rom Cocos Keel­
ing recently. The appearance of Alex,
VK9CCT, was a welcome surprise. tfn­
fortunately, it is diff icult to give any
real advance warning of his visits
because of the nature of the job that
takes him there. (Long Skip) N4CNL,
ex K4MPI, has the logs for BV1US
operation from September 1960 to
1962, c.w. on ly. (ORM) You don't have
to read Japanese to use the OSL Re­
port published by JHl HWN. This fine
report is mailed monthly and sup­
plements those available from other
sources. (Totem Tabloid) Jack Bock,
K7ZR, the editor of the Western Wash·
ington OX Club's Totem Tabloid, was
elected to a three year term as a club
trustee. Jack's editorials on c.w. have
made excellent reading. (ed) Peter,
OX3PT, expects to be on 40 meters as
often as possible around 0100. He
plans to operate around 7085 and w ill
listen around 7160. (ORZ OX) The
Youth Palace is performing important
tasks for the young people of the
Sudan In many educational areas, ln­
cluding physics, chemistry, sports,
music and the arts. The Physics de­
partment takes great pride in having
trained amateur radio operators at

c.w.

5.5.B.
F2I,lO 313
W.OPS 312
~VMV 312
OE2EGl 312
ISWT , 312
W3GG 312
Zl1AGO 312
OK28 l ,312
WOSO " 311
YVSAIP 311
W6AKP 310
K6)(P 310
K50VC 310
W8Il C 309
N.MM . _ 309
K8UG 309
K9f'lF 309
I3llD . . . .. .. 309
W9SS .. _... .. 3Oe
N6AV , . _• .• .. 3Ol!l
wtSFU . . . 301
WlVOB . . . . 30e
)(E1 KS , 305
l U18AR.w3 .. 305

K9MM 309
W.8QY 301
W2GT . »t
OL3RK 299
N6FX . . . . . . , 298

.-..

. 31.
. 312

'"....

__ e_ •••

W3AZO. . . . 316
W3CWG 316
W. OG 316
K6EC 316
lezv., 31S
F9AM , . . . . . 315
K6VAA , . . 31S
W-4SSU , 315
K6JG , 315
K9lKA , , , 315
VEmv 315
Zl 3NS . , 31.
VE3GMT 31.
K.MQG , . . . 31.
SM6CW", 31.
I8VAI( . . _. • . 31.
OJ9Z8 . 31.
«zsc 31.
SM6CKS 313
OZ3S1( 313
EA.lH . 313
N.WF 313
YV1KZ 313
",91,lM 313

W3GAS . , ..
N6AV
K.CE8
K6JG ...
,<OW

. 318
. 317
. 31 ~

'"'"".,..
W6PT , .
ON-4Q)( .
K6EC .
wscwc
N-4PN
...m
Dl.1AA

WA2RAU 318
W6EUF 318
W90WO 311
DL9DH 311
K60YZ " 311
W3NKM , .. , . 311
W6AEH , .... ,311
XE1AE . , .. , . . 317
W.EEE , 311
W2TP ,. ,317
I~AMU .. , 317
K6WA . . 317
K2Fl . .. 311
W9JT , , 317
WA2EOO . . 317
W90l0 .. 311
ZS6lW 317
YUMA 316
T12HP 316
W3GAS 316
VE3MJ . 316
18""' 316
W9I(AU 316
I8K08 316

.--.....
was plug up and take on the pileup. He
will be active 10 through 80. Some ten­
tative skeds you might watch are 0500
on 21202 with VK3PA; 0630, Tuesdays
and Fridays on the 14265 Pacific OX
Net; 0700 with the P29JS group on
14265; and 1000 around 14175 with
VK9CP. Dave work c.w. and hopes to
frequent those bands not patronized
by VK9ZG. (QRZ OX)

••••
CIRCLE 85 ON REA DER SERVIC E COUPON

_.---.-...--
meters about 21 00. lao will most likely
be there unt i l ei th er April or June. He
has a cont rac t. He has had some dis­
cussions about future employment of
a similar nature in Canada, but such
employment wou ld not come until
after hi s Gu inea job has ended. Hope­
full y, by the t ime you read this , his cer­
tifi cation will be made by the OXCC
desk. The paper work is a big chore
with many compli cations. (ORZ OX)

The Northern California OX Club
keeps drawi ng th e OX visi tors.
SM5CIK and DUQK joined them
recently for a meet ing in San Leandro.
If you are in the area you can get info
on th e club WR6ACZ repeater (147.96
in /1 47.36 out). (The OXer) VK9ZG ,
Graem, closed down on 3 December.
Fortunately, Wil li s Isl and w ill con­
ti nue on the air as the replacement is
Dave Shaw, VK9ZD. Dave was first
l icen sed on 25 November 1980, so we
should show him every courtesy and
as mu ch encouragement as possible.
Dave is using a Collins KWM·2A with
th e same TH3 Jr that was used by
VK9ZG. The antenna donated by
VK30 T rema ined and all he had to do

Felix Yaoch, KC6BS, shown here at
the controls , puts Korror, Palau in the
Western Carolines on the air for the
deserving. Len Kaufer. KH(M C, visi ts
Felix on his trips through the islands

and provided the photo.
-
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WB~NHISX 10 ",. PHE
WD-tI<MDlDU210 N2CW
WD-tMDMlVPllo W081A£
WN.FVUISX '0 N. NX
XT2AT 10 OE8ENI<
YSeRVE 10W"'IJVJ
YX2AMII 10 YV2AMM
ZE1DK 10WAlIWFF
ZF2BH 10 W.HET
ZI<2AJ(E 10 P"'C!GMM
Zl<lBD l o ZL1SZ
ZI<2BM 10 PAIIGMM
ZS1DM to W"'~OS
3BICD 10 3B6CF
3B8D8 10 "'5BOX
388RS 10 388AO
3D2FJ 10 JA1SGV
.s7KK 10 K2FV
.U35UH 10 W2MZV
SUCX 10 OE6GMK
S8.H I' to KCSI
SB~P 10 SK2"'U
SNIDOO 10 W4FRU
5TSHC 10G3T;<;F
SW1CY 10 Zll"' lolO
SZ.NQ 10 W09C1V
sznv 10 JA2AJA
6OIOX 10 12VAE
IWIHL to KB<lGO
IVSMD 10 VE3IPA
IR11< 10 K1RH
9Q1RT 10 KB7HB
91<2EW 10 W,.,3SWH
9K2KX to W."'A

List
129.95

Ust
99.95

list
49.95

list
44.95

.. .. - . - . -

T2AAD 10 W9GW
T3AC 10 WB6FBN
T.llCI<10 DL1HH
THaAJ 10 WB9TTM
TRieR 10 F6AOO
TU2.JJ 10 KNIKCW
VE1I<GlC02 10 VE1KG
VE2FMDlSU110 VE2"'UF
I<V. HIC/3X 10 W.FRU
VI<ICCT 10 WA'N/WT (USI
VItICCT 10 VK50;<; (D;<;I
VI<IGW to "'K5QW
VI<IWW 10 VI<SXX
VP2AJ to WB2TSL
VP2EA 10 KB.OB
\IP2VGS 10 SMflCMM
\IPSB 10 N.KE
VPSWW to N.KE
VP8SB 10 G3ZMF
VP9AD 10 W3HNK
VP9CB to VE3MPZ
VP9JM 10 K.BR
VQtJW 10 KA3£DN
VQ9RS l o N6BLN
VQ9TT to KBSMZ
VSlDD 10 N6A OO
VS6JA 10 W....OMO
VU2IJH 10 Spg"-lT
WIKOISV 10 YASlIIE
W1EJlI<XI 10 W7EJ
W1LPFIDU2 10 H2CW
WA1JRL/SU to W6l.ZV
WA1JRUU 10 W8LZV
WB1 GDQ191<2 to 1<1 LOM

The remarkable AEA
Morsem~tic memory keyer has
35 f.mtntic features, including
two AEA designed microcom­
puters, up to 2,000 ch~r~der

memory. ~utom~tic seri~1

number, beacon mode, ~nd

~utom~tic morse troliner mode.

• • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • •

... .. ... .. .. - - - - -

HBI HL 10 HBiNL
HSSA-IO to AG6D
HV1CH to DllKK
HV2YO 10 IIGPV
HlnA to I8YCP
12DMKIICI lo l2DMK
12lZCIlA!i 10 12USA
ISIFOM 10 I.BFY
IY.FGM 10 I.FGM
J3AJ to W1LLC
JILlR WB6F CR
J21AZ to I8JN
KSLBUISTl l o WA4Z00
KA.EIHrTI. to N5ANA
KAIISElCX to W6KB O
KCIOC 10 "'OIS
I<ClYC 10 W1EJ
I<ClZR 10 W1ZA
I<H3A8 10 KB1MO
L.ASYJ 10 WB100c
H.ADJlKH2 10 WB«:CT
OH2IJYIOH I 10 OH2UY
OH'AL 10 Oti2AL
OH'A" 10 OH2BBM
OX3CO to WB3KGY
OYSNS 10 W3HNK
OYeR to K21JL
P2tHBF 10 K6UJV
PYIDD ' 0 WA4MOS
PYII2DX 10 W.... VOE
SV....O to I<A2FAP

KT • 1 Keyer/Trainer

ISOPOlE 144

MT - 1 Trainer

ISO PO LE 220

Electronics Supply
1508 McKinney • Houston. Texas 77002 • 713/658-0268

CIRCLE 27 OH READER SERVICECOUPCH

malle' c "a .~
," - -.

List
MM - 1 199.95

AEA & MADISON
CONTESTING

List
CK · 1 Memory Keyer 129.95

A4XIH 10 G4GIR
AlXDD 10 K1QVK
AiXDE 10 N4BPP
C31HV 10 Go'GIG
CHllAD 10 F&.IL
CR'B 10 WA3HIJP
OJI USlS'T3 10 DF2RG
DJ1UXlEAl l 0 DARe
DXI2P to OU1JB
EL2AM 10 WD-tNBX
EL2AV to N6FL
FG'DYMJFS to W3HNK
FG'G8UFS 10 K8BPX
FG'FISIFS 10 K6LPL
FHIeL 10 I1KFB
FI<IDH 10 DJ9ZB
FM1BW 10 WB41WW
FOIALH 10 K.U
FOIDX 10 K1MM
FPllAA 10 K2RW
FPlFSZlo VO IFB
FPlFXP 10 K.8BTH
FPlGAP 10 WSNR
FPlGAO 10 K8CJO
FPlGBG 10 WSAH
FY1YE 10 WSJLIJ
GU!iOOR 10DK~F

GUSDQT 10 DJ!iPA
HSAA 10Z5o'MG
HSADX 10 ZS6GH
HUSH 10 A01 5

QSL Information

IN STOCK -IMMEDIATE DELIVERY
CALL FOR QUOTE

Say You Saw It In CO

thei r newly established club station
6T1YP. The Yugoslav (SRJ), German
(DARC) and Finnish (SRAL) national
societies as well as the Northern
California OX Foundation deserve
recogn ition for their contributions. As
Invi ted guests for training and lectur­
Ing, we managed to open the station
6T1YP for international friendship be­
tween the Sudan and the rest of th e
world. Some 10,000 QSOs were logged
during four nights of operating.
(OH2BH)

Many have not been receiving a CSL
reply from L.X2BQ when their cards are
sent via the bureau. Willy advises he Is
not a member of the bureau and does
not reply to the cards he doesn't
receive. He does QSL 100% for all
cards received di rect. (LX2BQ) Frank,
OL7FT, of ZA2RPS fame, expects to
try again somet ime around mid April
from Al bania. He will have to make two
trips-the urst to get permission In
black and white and the second for the
actual operation. Due to a new flight
schedule Into Albania, April Is the
earl iest time that arrangements for all
necessary transportation could be
made. Planned are c.w. and s.s.b.
operation on 10, 15 and 20. Crystal
control Is mandatory and the low
bands are not possible. (QRZ OX) Len,
KH0AC, Salpan In the Marianas lost
all of his antennas in a recent typhoon.
The winds came up so fast that they
couldn't secure the antennas. The big
Wilson 9 element 20 and 15 meter in­
terlaced beam at Dan's, KG6RL, QTH
is in such bad shape that he will be
lucky to make a small 10 meter beam
out of it. Len is back on the air with his
t rapped vertical. A new TA33 ls on the
way. (K7ZA)

OX Nets
A quick way to a new country Is pro­

vided by the OX news of Long Skip and
QRZ DX. Hopefully the following will
aid you :

Day Freq. Time Net

Sat;Sun 3795 0630 80M OX Net
Sunday 7080/

7180 0200 40M OX Net
Daily 7240 0800 XX OX Net
Daily 142200630 P29JS Net
Daily 142252300 Fami ly Hour
Dally 14250 1500 Family Hour
Friday 14250 0500 Arabian Knights Net
rue/set 14265 0500 Pacific OX Net
Dail y 213452330 Family Hour
Daily 21 355 1700 Afrikkaner
Dail y 28510 • 10M OX Net

·Unfortunately we did not get the time con­
fi rmed.

There is another good OX net on 10
meters on Monday, Wednesday and
Friday, meeting around 28750 at 1200
UTC with DK20 C. Known as th e OX to
OX Net, they have a gather ing of OX for
those with propagation at that time.

73, Rod, W70M
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Toll Free Number
800-528-0180
(For orders only)

1900 MH. 10 2SOO MH. DOWN CONVERTER
This reee,'.' IS lunat>le a r.r'l~. 01 1900 to 2!>OO me ."d '. inlende<l IOl amel..., radIO USII , The loca l o sc i ll ator IS oOllage controlled (I .tl l m••inll Ille i·) range apprOXImately~
to 88 me tChennels 2 to 1).

, ,$1. 9,99
. ,$169.99

, .. ,$ ' 89,99
... , .•.•............•......... .............. ~~

..........•.•..•... . , $139,99

PC BOARO WITH OATA . . . . . . . . . • . . • . . . ,., .•..•.• _....................................•.. , .. , ....•.....................................•.. , .•.. ,$IIl,W
PC BOARD WITH CHIP CAPACITORS 13 .. .......................•.• , .••••...............................•..•.•....•..• , .•...•.....•..•............ $44.99
PC 8OAROWITH AU PARTS FOR ASSEM8LY .•..•.•..............................•.•.••.................................................••.••.• _.S6i 98
PC SOARDWITH AU PARTS fOR ASSE..BLY PLUS 2Nlll103 ........•....................••..... ... .• , ••.••......................................... ,189,W
PC SOARD ASSE" BLED AND TESTED , ..................................•.•..•. _. .. ..•.•..••.•....................... ,599,99
PC BOARD WITH AU PARTS f OR ASSE"SLY. POWER SUPPLY AND ANTENNA . . . . . . . . . . . • • . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . . .. 1159.W
POWER SUPPLY ASSE..ecec AND TESTED . , ........................•.•.....•....•.•.....................................• , _. • , $49,98
YAGI ANTENNA. ' LONG APPAC)ll..20 TO 23dB GAIN $59.118
YAGI ANTENNA.·WITH TY PE (N. SNC. S..... eonn.<: lQI) ............................•.••.•................................•..•.•....•.• , .•.••....... .S60' 1I8
2300 "HZ DOWN CONVERTER

Incl"'" l;onYer1ermounted In an'anna.~auppl~. Plu.90 DAY WARRANTY .......•..•........ ................ . _..••.•......................•....S259 11ll
OPTION'l MRf90.2 in I.onl . n(il.(l dS noise I lgur.) . . . . . . . .. ... .. • . . . . . • . • . ... .. . . . . . . . . . . . . ... .. . .. . . . • . • . . . .. .. ... . . . . . . . . . . . . . ..... . . . • . . , S29999
OPTION '2 2N6603 In I.onl .nd. (I)dB noise ligUle) . . . . • , .•.. , . • . . • . • . . . . . . . . . . . . . . . . . . • . . • . . . . • . . . .•..... . . .. .. . .. ....... , .• ..• .. . . , .•.. .... ... . .$31)9.99
2300 '11 Hz DOWN CONVERTER ONL Y

10 dB Noise figure 23dB ga,n in box wi'h N conn, inpu l F conn, OUlput , , .. , .
1 dB NoiM Figu,e 23 dB ga,n ,n box w,lh N conn, Inpul F conn. OUlpu t .
5dB NO'" Figu'" 23dB gain In Do. wilh SM'" conn, InlOu l F co,"', Outpu '
PC BOARD FOR 5 dB UNIT WITH OATA , . . . . . . . ..........•.
PC BOARD FOR I)dB UNIT WITH ALL PARTS FOR ASSEMBLy · · .•.• ··•·•· ...........•...

O"'TA IS INCLUDED WITH KITS OR lo'I"'Y BE PURCH"'SEO SEPARATELY $15 00

Shippi"" and Handling ea.1:
Receo_ K,1a~ $1.50. Pow1I< s..ppt~ all<l $2,00. ...'1,........ allll 55 00. OpllOf\ 1/2 allll 1300. For complOlt" .)11.... allll $1 50

$7.00

,$2500

. $15 .00

. ...5600

HOWARDICOLE.....N TYRO CII'ICUIT BO"'RDS
DU"'L CONVERSION BO"'RD , .. , . . . , , .. .. . . ,. ' , , .. ,$2!l,OO
Th,. DolI,d provides con.e' s,on f,om the 3,7,.,2 band l i'SI 10 900 MHz wl'l8re gain and bandpass li lter ing are providlKl ,lnd, second, 10 70 MHZ,The board con lain, bolh local
cscurarc re. one lixed .nd the ol he' variable. and the second mix", Consl,uc tlon is g,eatl~ " mphhed by tne use ot Hyb,i d Ie ampii' iers for the gain stages Bar" boa,ds cost
$25 and It 's estimaled 'hat pa" s '0' coost rccuoo will cos t $270 INole: The ' wo A.an,ek VlO's accounl to. 5225 01 this cost.)
U pF CHIP CAPACITORS . .
f or uM w" h d,,,1 con.....rslon bQa,(1 eons,sts ot &-<17 pF
70MH. IF BOARD ' ..... , 52500
Th" c" cu" pro',,"'" aDouI 013 dB ~,n w,th 50 ohm ,nPUland oulpul Impeclance , II is lles'.llned 10 dr,..... ll>e HOWAROICOLElo'I ...N TYRO Demodulalor , TI>e on-tlOarcl Danll
pass lolle< can be luned lor banllwt<llnS bet _ 2O.tIll 35 MHz ...,th a passband nppleot '-" t~n "" dB , Hyblt<l lCl a,euse<! tor tl>e g.,n stages, Bare boa.,(Is cos, $25 , II IS
estoma,ec1 11\1' pa.,s tor const,uchon wi" COSI leSS 11\1'1 sao,
.01 pFCHtP CAPACITORS
For use ...'111 70 114Hz If Boa,d eonSlsts of 7'.01 pF
DEMODUL.\TORIlOARD saooo
TIlis Clfcu,t 1,~" '1>e 70 lo'IHz ...",.. hequency u'ell,te TV s'onals ,'I the 10 10 2(1(1 m,IIIYQlI""91. <le'OlCt S t.....m uS"'ll_ pl\lse Ioc~ed loop. deemphas".. anll t i ll~ I ....
'"sull .nll amph"es ,I>e ,esull to produce stanllard NTSC vl<lt!o. Other outputs include II>e audio subcauier . • DC voll.ll" p,opor1iona' 10 til<! st 'eng tft 01,I>e 70 MHz sign.l.
and AFC vollall" cent ered.t abOU ' 2 volts DC, Tile bare boa.d cos, sao and lotal Piil"S 1;0$1 leSS tllan $30,
SINGLE AUDIO .. , , .. , $15.00
This ci,cull ,eco. ers tile audiOs,gnals trom the 6,8 '11Hz heQuenc~, Th" M,lIe, 9O!i\ coHs are l uned 10 pass I he 6,8 MHz subca"i", and th" Mi ller 9CY.>2 COil ' unItS fo, recOYe,v
01 Ihe audio
DUAL AUDIO . .. , . . . . . . .
Duplicate 01 the single audio but &ISO COYe'S Ine 6 2 range
DC CONTROL
T!'>is ClfCU" con" OIS the VTO·s. AFC . nd tile S lo'I" e<

TERMS,
WE REGRET WE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MONE Y OROER. CERTlFIEO CHECK. CASHiER'S CHECK OR lo'IONEY ORDER
PRtCES SUBJECT TO CHANGE WITHOUT NOTICE WE CHARGE '1)% FOR RESTOCKING ON ANY ORDER

ALL CHECKS AND MONEY ORDERS iN US FUNDS ONL Y

ALL ORDERS SENT FIRST CLASS OR UPS

ALL PARTS PRIME AND GUARANTEED.

WE WILL ACCEPT COO ORDEFIS FOR $25,00 OR OVER. ADD $2,50 f OR COO CHARGE

PLEASE 'NCLUDE $2.SO MINIMUlo'I fOR SHIPPlNG OR CALL FOR CHARGES

WE ALSO ...RE LOOKING FOR NEW "'ND USED TUSES.
TEST EOOIPMENT. COlo'lPONENETS ETC.

WE ALSO SWAP OR TRADE,

f OR c ...TALOG SEE JANUARY. 1980. 73 Maglllin" . '0 Pages.

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

CIRCLE eo ON READER SERVICE C"'RD



Z Toll Free Number
800·528·0180

c1cctr0'l!c~ (For orders only)
FAI RCHILD VHF AND UHF PRESCAlEA CHIPS RF TRANSISTORS

""""'" 350 MHz Presc.l« DmdoIl)y l(rn I ll ,5O "'.. .""', "'.. PRICE "'.. PIIIIC£
~H9IOC 350 M Hz PrQUl., o.~ I)y $'e ,.. 2N '~' S l ~_OO eesec sa.IS "U.l l~ " 0 ,00

" csccc 650 MHz PrncaIer Oiwide by l(WI' 111.50 ..reea 15.00 2N5591 11.85 MMl562 so.eo
l1C9IOC 650 I,IHz PrncaI.. 0._ by !lie 111.50 2N lfl1l2 15.00 2"'5631 22.1 5 MM1S5J ....
" CEJOC I GHI Oi'tide by 248/256 Presc. '" "" 2N I6$3 15.00 2N!I6<Il .'" MM l 8Ql ,..
ucrcoc 600 MHZ Flip/Flop ..ilh reNt 12.30 ,."" . 5.00 2"' 5&012 10 ,06 I,U"1602I2N5842 r...
11C!'>llOC Eel VCM ' 53 2N2M7JAN ,." ,."" 15,82 1.41.41807 ."" c.. DC/Mc.<)•• Phne Frequency Detector '" 2"'2816 12.35 2N6545 1238 10'1"" 661 15 00
I ' C2. 00MCA024 Duel TTL VC M '" 2N2880 "'" 2"'5T606 27 ,00 1,11.41669 l1.!lO
llC060C UHF Pfl,~11tI' 150 MHZ D Type Flip/F lop 12,30 2N2927 '''' 2N!io8A2 8 18 MM '~3 ''''"COODC , G HI Count.. Oiwide by . so.oc .."" 18.35 2"'5849 21.29 ..""" ,.'"
11GOlFe Hlg l'o Speed Dual 5-. Input NG'NOR <>'1. 15 .-0 .."'" 15,50 ,."" 51,111 .."'" ''''MUFFIN FANS .."" '" 2N5913 12' ...... 223..- s.cc ,."" 10.00 "U" CMt I' "'"512• • 68" " .68" " I.!IO' ..., 2N3287 ' .30 2N~2 se.oc • • m 1.17,."" U S ,..... ." IIlIllTU 1.17

2NJ301 '" 2N~S 12,38 IIl MT28S7 '"TRW BROADBAND AMPLIFIER MODEL C A6 15 B '.3302 '" 2NS946 a 6e III RF237 ,..
F,eque" ey 'esJ>Qnae 40 111 Hz 10 300 MHz ,.- ,.. ,.""'" 7,74 MRF245 33.30

Ga in: 300 MHz le d B Min.. 17 SdB Ma x, 2NJ307 12.150 2N6061 10.05 MRF247 33.30
!IO MHz O10 - 1 d B lrom 300 MHz ,."'" a.so ,.... 11.30 MRF3Oo<I 43.• S

voU...... 24 YOlttoc al noma max . $1' ,99 2N3315 ' .32 , • eoea 13.23 IIl RF420 " '",."" 1.57 e...... '. 66 MRF. 21 31 .38
CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2N37S5 ' " "",,,. 7.1S MRF4 22 « .14
Sae: 3S. ...2• • 7. "'9. Sl . S2 12. IS 2N38 '" e.eo '''''''' 11.77 IIlRF4 2'& 10 2'"
SIZe: !>3. !)oil . S5. 56. S7. 56. SIl. 61. &3. 6.& . 65 '" ,."" ' ''' ,.... 20.77 IIlRF4!1O 11.M
s.ze 66 ." 2N3866J.N ,." "..., " ." MRF...SOA 11.llS
Size: 1,25mm. 1....5mm '''' 2N3866J.NTll • .•9 2Ntll36 20.15 MRF~ 21,&1
Size: 3,20 mm ,.. 2N392. ,." 2N6166 "'" MRF458 ""2N3927 12.10 2N6439 . 5.77 MRF.n ,..
CRYSTAL FILTERS : TYCO 001 ·19880 ••m. I ' 2194F 2N395O 20." 2N 6-t591PT'7~ 1800 MRF!I02 ' .OE
10.7 MHZNa, row Ba nd Crystal F,U... 2N4072 ." ,."'" 12,00 MRF504 ...
3 d B band width 15 kHz min. 20 dB bandwidth eo kHz min , 40 d B !)and willih 1!1O 2N4135 '''' ,."'" 1200 MRF509 ."kHZ min , m.2'&1 1. ,eo ."", "'" MRF511 1,1 5
UU imale!lO d B: InsertIOn 10M 10dB max Ripple 1.0 dB max. Ct 0.1- 5 ,,13600 ...'" '20 " ... '''' MRF901 ''''""., .... 2N"'957 ' .02 Bl Y56l!C "'" IIIIRF51 77 2U2

MURATA CERAMIC FILTERS 2N.9SIS '" 8lY568CF " '" MRF8ll()4 .'"
SFo-"'S50 .S5 kHz "'"

2N"'959 ' .23 =90 ,,'" PH18&B ace
Models:

2N4971S 19 00 HEP761S30a ,.. PU571. ...
SFB·455D 455 kHZ ' ''' ,."'" 12 31 HEPS3002 11.30 PT<I612 ''''CFM·. 55E "'55 kHZ , .se

2N5106 , ro HEPS3003 "" PT<I628 ,'"SFE·10,7 10,7 MHz '90 2N5109 t ." ",<>S3000 ,.. "..., ,'"
2N51eo 3.49 ",0'S300E 1I1.iO """ 10.72

TEST EOUIPMENT - HEWLETT PAC KARD - TEKTRON IX - ETC. 2N51" '" HEPS3007 24 .~ PT978-4 2• .30
2N516-t zoe HEPSJ010 11.3001 """" 41.10

H_l P..,tant 2N521t1 47.50 HE...... ,.. sctoo ,'"
"'91C TWT . mpli'ier 2 '0'" Ge 1 wall 30 d B g;lin $1150.00 .."" ." HP3583IEf S01115 ace
60llC 10 me 10 480 me .1 uV 10 .5V InlO 50 ohms Signal Gener.IOI "'''' ..- ." HXTR5104 ..'" S01118 ' '''6060 10100420 me .l uV 10.5V Inlo !lO ohms Sign.1 Ge.......tOl eco.oo 111l1li 1500 3220 S0111 ' ' '''61:zA .50 10 1230 me .1 uV 10 .5V InlO 50 ohms Sign.1 Gen.... IOI 750.00 TRWMRA2023-1 .5 .&2.50
61.... 900 10 2100 me. Signal Gener.IOf eoo.cc '''''' 10,90
616... 1.8 10 4.2 Ge Slgn.1Genera lor 400 ,00 """ 11,iO
616B 1.8 to •.2 Ge Slgn.1 G"n",alo, soc.co «esc ,."
618... 3.8 to 7.2 Ge Sign.1Gene'alor eoccc
618B 3.8 10 7.2 G<: Signal G"neral or "'''' CHIP CAPACITORS
620'" 7 to 11 Ge Signa l Gene'.I OI sec.oo ." 27p l ,"', "".,623B MIC.ow.... Tesl Sel sco.co 1.SpI '." """ ."""626A 10 Ge to 15 Ge SIll"",1 Ge""'.IOI ""''''

We (;;In aupply .,y
2.2p' "" """ ..,."

695A 12,. to 18 ce S wHP Genttr. tOl .,.'" value en ,,, capac. 2.7pl U pl """ ""'"il,,", J'OU may need.
a..' ...' '30" """'"AliI"''''

PRICES U pl "." """ """,on 2~10400me .""FM S,gnal Gen"'.IOI 750.00
1 10 10 $1.49 • .7pl "" '"'' """SIng.er: 11 · 50 '" 5.6pl l OOp' ..." . 700 p'

MF5IVR·4 Unlvernl Spectrum Analyzer with I kHZ to 27,5 me Plug In 120000 51 . 100 " 6,8pl l1 0p' U Op' seooe,
Kelt. l<, 101 .1 .000 " 6.2p! """ 510p' ....'
llR631l-1 00 TWT . mphl.... 8 to 12,. (k 100 wa Ua 40dBgain 9200 00 1.001 up " ."', <3,,, -, ""'"....... 12pl """ "'" .01Om!
203&2ot31S11102A- ."" <6,,, -, .012ml

Cal ibt.le<l Oiaptay w,tll an SS8 . ""y... Mod..... and • 10 10
<6,,, .."', "'" .015m!

.tOme s.no" Tone Synt"""z..- 1!iOOoo n" - , .""", .Ol lml

H AMLIN S O LID S TATE RElAYS ;
I2Ov;le a l .to.mps.
Inpul VOltage 31032vde.
2.tO va<: .t .to. mps .
Inpu l VOllaoe3 to 32 vOC.

YOU R C HOIC E $4.99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
5S2'2.718
5595-2.7181U
559S- .!iOl)'....CW
559!i-27lSB YOUR CHOICE S24.95
559S-2.7USB
S 6.&!)-2]/6
9OUS8ICW

CIRCLE 61 ON RE. DER SERVIC E CARD



- •

dCC:1r0Il..U:),

(i!Y MOTOROLA Sern;conduc~or

Toll Free Number
800·528·0180
(For orders only)

The RF Line

MRF454 $2 1.83 MRF458 $20.68

NPN SILI CON RF POWER TRANSISTOR S NPN SIUCON RF POWER TRANSISTOR

de<ign«l lor powe< ....plifie. ,ppIiUlio". "" ind ust , i, l. com­
......cial ..-.:l_et,or .adoa t'Qu,pmenl 10 30 MH I .

d""9"ffl 10 ' power ;,mph I,.. , ,,,pI,e' l ,on, ,n Indul"" t,
«Imm..oc" and ,m,teu' ' ~::ho oqu._,10 JO MHi

• Speofoed 125 Voll . JO MHz Ch¥K!e,;"ICS ­

OUlpul P~• • 80 Watts
Minimum Gain . 12 dB
Effic..ncy ·5O'ifo

• ~,l,<'d 125 Vo lt . JO MI-ll Ch;ffK U',UOC< ­

Output Po w... 80 W' l lI
Ml n,m u m Ga,n -1 2 d B
Ett,<;,ency 2 5O'lI.

• DlP<lb~ 0 ' W,thst¥ld,"'l JO 1 l O«l VSWR fI R. t.-d Pout _ Vee

NPN SI LICON RF POWER TRANSISTOR

MRF472
$2 . SO

des+gr>l!'d ptlm,t1ly to r US" In 1,.ge·"9",1 ou tput , m p hl le' .ll,ges
Inteno:lo<l 10' u w In Cillle n -B,nd eommun,c.t,ons equIpmenT
OPI""""J . 1 27 flAHI H>gh twukdow n yoll*, al low ;I I'>'g/'

peo.eeon t. o f up-mo<!ul,lOon ,n AM ClfCU'U

• S~,f,fll I 2 S V, 27 M HlCh""' l.... ..t'C\ -
Po e' OUlput • 4 ,0 Wall l
Po e. Ga,n • 10 d B M,n,mum
EIl IC 'ency • 6S'lIi Typocal

- 2
$46 .4')

4 40 t o 470MC

UHF POWER AMPLIFIER MODULE

• Specl f,ed 12.5 Vo ll , UHf Cha'acle,,",cs ­
OUlpul POWe< 13Wan s
M,n,m...... Ga,n • 19" dB
Harmon lCS - 40 dB

• 50 n Inpul /Oulput lmPedance

• GU" i nreed S lab,hly and Ruggedne"

• Ga,n Conuol P,n 10 ' Manu. 1o' Automal '" Oulpul L....I Control

• Th,n f ,1m Hybrod Construthon G•• " ConSlstPnl P" lo<mancp
ind Rellab,loTy

~'9M'd 10' 12 S 0011 UHf POW.... amphl,,, appllCa!>ons ,n
Indul!".1 ;tnd commlfc.al FM equ,pment oPe'at,nq h om 400

loS12 MHl

MHW710NPN SIL ICON RF POWER TRANSISTOR

• Common Collecto< Charac l,.., lil!Ion

• Spec. I,ed 13.6 V. 30 MHz Cha.ac t.... 'SlIC'S ­
Outpu l Po _ · 12 W (PEP)
M,nlmum EU,c,l!f'ICY · 40'll0 ISSB I
Output Powe' • 40 W (eWI
Min,mum EtI'Clenc y •~ (eW)
M,n,mum Po .....,.. Ga,n . 10 dB (PEP & CWI

~;qnfll p"m."ly fo< use ,n single s,deband tinea, amplihe<
OU lput appllC...ions ,n ''' I, tem lHnd and o ther communlC. hons
equ,pmenl gperai,nq 10 30 MHl

• e ha,acteroud 10' Sing!e S,deband and la''1'' 'Sign.1 Amplil 'e .
Ap pllcal ,ons Ul iltl inq lo..... Lever Mod ul. t ion,

$5 .00

MRF475

Tektronix Test Equipment

Tubes

." , ,. ......... Sll~ • ,,~ ...,- ,.. ""- •• "" It.M
»- M' « m... N .• ..., ".- ,. ..11- ,,,. ~, 10.'"
I" """'" '10.00 ." •• ,. ,....~ " .00 ." \aI. " . .•' "00
•• IlIA ".• " 1"00 •• .." I' . "._1""" •• "1'<10 1l ,00 "" 11.00". / 1. 00 \'It/ T!lICl lUIO ,. 10. '"
• • IlIIlOO ,M. ..' ,. oo.. " , 00,- II I •

:'i~
,. ". ,...- •• ... ,," '..~. .. " • • ~ lll. '"..- III 00 -" ". 1IlO\,I"11l ~.oo

.~ •• ". ,. . " ""..- Il> .00 .".. •• ,~", ".•
"""" 101.• ~ ""/S""" '. - '.00•• ' 00

1M II< to ,_/ .... ' _ ""- . " •• 1"111> " _. /"., t".'.. I.', •

•

••10<_ . " . _ II .... ' t..... ... ..,.•,.. ,.••

""~ II< ,. ">t,, ,,_ •.,• • I" . """ ,.." [l( , .

I N '_ ' '-".1 """ 10'''' lt ll> ' ..... ' 1.. 10. 0" . _,

Scopes with Plug-ins

",

I S,lIt.. .".~.
1l~.00

"00
.00

111 00...
III 00
NOO
N.
N.

1000.00".".00
".00
" .00

II I SO
.OO
oo.
oo.".••"oo".•
\0 .00

l~l . OO
lSO.OO
oo.•_.•_.

N .•.,.
m.
' SO . OIl
100.00

._ ,.
:>0.1\ " ..~ ..
, ." . .. 0< .1 .. I.
'-hot .'.. I.f".,,,, ,...."... "'" ,.
" 0''' '''.''' ' (_ ,, <or . ''''' , .
, ,,, , .., "09 I. '" I ).O,...O/\'M,l " " . , . _,
, ,~ .." , ••, . '1 ... I.
'- , " , . ,.~ . ........ {I( to I""
...' ,' ,'.' ... I-
lIN' T '-' .. 0< ,. IV't " .. I.
.... , T '-I .. {I( l.<I ., ...../ " .. .

'- ot "" ,.'-'<'no> "".,.. , , . ...., .'.. ,....'", '.. ,.
I ''''' I.., ,.. ,"" . "" ,." "'," '"' " "" ,.
""" T I.
.'," '",. DC 0"'....'' ., .'.. ,.
.._ 0[ ", ,,_, .. , .1.. ,.
"" a,.. . '," '",••1.. I.
t .., .'" ,. ' " Wf~' ... ,. "-'...... ...._._ .. '" ...,
_,,, ' " lO<z '" """"
A( ':-' " " _,, , _

t.".., "- "" •.
t ,..... , '0......... "'.".,""",.._ e-,_ .."
....... ,. 0000' T 1 "-
....... ' . .... , I ,,,,.., _
{I( , • • 1tJ<>l/ ""- "", . ,
0[ •• , ,,,..,, "- ~. _ ,

{I( ,. l "" '1<._
{I( to I_I ""- I." _ ,
OK '0 , _ , '1<._ 1,,1 ...... ,

•
"••••
To_ ',.
'"~,..."",IA.""",."' .'»/ (W",
W~,,, .....
",.
"'Ill

'"'",.. "
~

.""''"'H
"'","..

CIRCLE 820 ,.. REAOER SERI/ICE CA RO



MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

ARRA MEMORY DESCRIPTION PRICE

Hewlett Packard

,.~

,.~

,.~

,.~..~
\t.99
1(.99
14.99
10.99

IJ.80
,.~

. . ~

,.~

..~

..~

'-"
..~

14.99..~
".~JJ.1lO
10.99
,.~

11.99
22.00
29.00
1(.99
..~

16_ 99
U..~
U
..~

1(.99
..~

15.99
10.99
U..~
.~

11.99
..~

9.99
1.99

19.99
.~

•. ss..~
9.99
9 .99
9.99
'.00
'.00
9.99

14.99
12.99
12.99.. '"L'"..'"
..~

•.se
L~

\.11
2.40

10.00
10·00
a.so
a.se

s S.OO
15.00..~..~
,.~

,.~

electroruc~

I ~ • 8 EPIl(lIl
2~ • 8 EPlll)I'O 5wolt SI"'JI. Suppl y
I I • 4 Stl tle ~ 4SOn s
I I • 4 Stl tle ll,M 2SOn.
1< • ( Stl tle ~ lSOn.
41 • I Oy<o..le ll,M

U • I Oyn.-IC ll,M
U • I OynIotle lUll
2S6 • ( 5totle lUll
256 • ( StU te IWO
I I • 1 Stltlc lUll 5So'1S
II • I Stl tle ll,M l2OIo.
U • I Stltte ll,M lOOn.
U • 2 5t1 tle IWO 200ns
I I • I Sti lle ....... lOOIo.

Il1U-lIP'"O'''......
III • 8 Stltte ll,M (\.OrI.
III • 8 Stltte IWO :uo..
III • 8 Stotte IWO zso".............
Il1>\lu9."CRT ""'troll. ~

CRT Coootroll, ~

~""M
"M••c
0·600 BPS_
2(00 BPS _""
f8 Il1U-OP"OC' ....
f8 _y l" t ' I "
f8 _~1 I"t.~fle.
f8 Otl"t'Ct_~y Ace...
I" erooro< o~

Il l e~ o~

.. Ierooro< ·o~."5upp." t fo, 6SOO •• rl ..

.. !cropro<....o~
Fou~ 81t Il I C !"Ofl~O<....o,
9 • 64 Ot9ltol St""q., 8u ff .... (FIFO)

"'''81t Rot. c.."." to'
fou' OtgH COUM..../Ohplly O<"1<.r.
• • p.... t ory 01111. r
Pud ' 8uttoll T,I. pho"" 01111...
• •ybOl'" {lIcOd.,
TV c.... C~tp

UR.T

"'''
"'''OIIA COllt ,oll. ,
Co"."mtcat l on I"t.,f".
Syst... (o" t r" l1 ... & Bus Or l• • r
8 Bi t Input / Output Po,t
2 0' 8 T"n. ( ncOd. ,
Low 5pP<'<! _ ...
8tnl ry to PM'" Pul .. Co" . .... t.r
8tnl'y to Plio" . Pu1>. Co" •• ,t. ,
452)2 0' 1..,
llS2J2 R."I ••,
AID C".....' t . r Sub"st""
6 81t O/A CO" t ...
8 8tt O/A Co" t.,
l l ... 1 Vtd Do tect",
Vl d IF .loopI Hl.,
LIl1ll 01' ~I Ht ....
, ""., lOCk L_
PPII•• Lo< k Loop

,""•• LOC > LOOP
'PIIS, lOCl loop

,,~

211 6125\ 6
1114/911 '
2lUlZ
Zn4lJ.,,,

10 f or n O. DO
100 f ar l i DO . OO

4060/21 01
40500/ 90S0
21\1.·218111
2112A-2
Zll!>Al.-l
610l_J' 41Ot
11H-2
1I:_I L20
911l

Toll Free Number
800·528·0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

C.P.U.·S ECT.

~­..........
~.~.......~
~"'~
~­1'1(6821'
1'1( 68121'
I'I('O(,UCU
~ ~

~ ~

~ ~

~~"'­
1'I(6l!$2P

~~'"1'I(6l!s.lP
1'I(686O(JCS
~....
"38S01l-l

~'"''
~~'"
""38"~.........
18Ol:'U

"'""",,~
TllS lOOOIIL
TIIS(024~C

TIIS60 11~(

1'1(1 4411
Ai5- 4OO10
~' 5_ 92oo

~'5-91oo
Ai5-2l16
so .ssoe
TR\4 02A
PR\4728
PTl4828
8251
825 1
8228
8212
1'I(1(4 10(P
1'1( 14412
1'1(14406
1'1(\4409
1'1( \4 881.
1'1( 14891.
1'I( 1( 050L
1'I( 1( 06L
11:1 ( 08/61718
1'1( 1))1)1'
1'I(1l49/ SO
II: l7 l lL
L"560
L" 562....,,...,

lSO.OO
100.00
100.00
100.00
12S.00

15.00

2!ioO,00
65.00

2!ioO.00
15.00

15.00

~.'""".'""".'"""'"
115.00

lSO.OO
ISO. DO

"'.'"251:1.00

100.00
100.00

2SO.OO
60. 00
35.00
75 .00

S SO .DO
15.00

100.00
100.00
100.00

"".'""".'""".'"100.00
100.00
100.00
100.00
100 .00
100.00
25.00
2S.00

100.00

v4r t,ble At t ....... eo.
nrUbl. Att__t or 0 t o 6Ool8
VAr t.b l. Au__t or 18 t o 26. S GH .
Wor tAO I, 'ttlt~tor 0 t o 11lG:l8
v,d'bl, AU_atOT 0 t o lllO<l8

\00 _ lIfo9 ' .......h t",. _.! (lISla)
lOO _ JIt9, T~..utor _ t lUSEDI
5.85 to 8.2 liI< r for tlbl , AU_tor 0 to 5Od8
'.2 to '2. 4 GIl . u r!lol, leU _ t or 0 t o 5Od8

I to 2 Qt. YI ~.IM, ~lt....... t .... 6 10 12OcI8
.....,..10. fo6I't ....
18 10 26.S (O'or C..,..lAl Do tKt....
k<WI".. f II I.~ 8 to 12.4 Qt.

2 Qt. "<IIC~ fnl'~

Rf DotKI....
1.05 10 10 Qt. f ............y ... t ....
l.95 105.85 Qt. f~_y "'t.~

5.85 to 8.2 1;1<1 f.--..-cy ...u~

Corril9'" . ll ~ I uu Slott«l lin" ""'tlll'lO'<l o..tector Prob<'
I<WI 8098 eo. ,lll Slott«l Sectl"" 2.6 t o 18 GIll

801I IS V. rt , blo Att,"u.!or
801162 Vor l l bl . Att,,,"" to'

FrO'l1u,,,cy ~t.. 12400 _ IBOOO IlC
Ho'" 8.2 • 12, 4 GIll
X \ 0 N Adl pu r 8. 2 _ 12. 4 Gltl
CoupT• •

22540A OI'ec(1o""1 Coupl.r 2 to 4 GIll IOdb Typo 51\1, 90 .00
225J8 OI'ectl",,"1 Coupl.. l.8S t o 8 GIll IOd8 f yiit' SfIA 90.00
218/6 Oirectlollil Coupl, r l.85 t o 8 (;Ill 6<18 Tyl'<' 5"'" 90.00
22519 Olrect!o~1 Coup)" r 1.4 to 12 (;Ill IOd8 Tyl'<' 5i'IA 95. 00
2J1()5 Olrection.1 Coupl,r 1 to 12. 4 GIl, lOd8 Tyl'<' 51\0\ 95 .00
Oi rectl",,"1 Coupl.. 4 t o 8 Gl41 20dB Tyllt' N 125.00
Oirec1(",,"1 CO\Ipl.. 240 to SOO IlC 20dB Typo N 125.00
22006 01rec t10/\11 Coupl.r 1.1 to 4 GIll 20cIB Tyo<' N 125.00
221)11 O;,.. tt ..... 1 C""pl .. 2 to 4 GIll IOd8 T11'O N lS.oo
221)12 0I rt< tl"".1 Coupl.r 2 to 4 GIll lOd8 Tyo<' N 15.00
22001 Olrec tt .....1 (O\Ipl"r \.1 t o l.S GIll lOolB T,,,,, N 125.00
01I"t'C tl",,"1 Coupl.. 2 to 4 GIll IOd8 Tyo<' N 125.00
eo..lll Hybrl~ 2 to 4 GIll 3<18 Iy,. N 125.00
Cou1l1 Hybrid 950 to 2 GIll 1 d8 Ty,. N 12S.OO
22380 Vor l l bl . Att_to, I to 90<18 2 to 2.S Qtl Ty,. SIIA 5!ioO.00
W••..,.,I.,. to T)1It' • """Pur lS.OO
fl..., Att...... tor 8.2 to 14.4 GIll 6 d8 50.00....'9U.'" 25.00

12.4 to 18 Qtl V4,llbl, Att""..to' 0 to 60cIB
8.2 to 12.4 GHI VI';lbl, At tt'nult'" 0 to 60118
Vlrllbl, Attt'ftultor 0 to 60<18
Slott«l u ... . tt~ T)1It' N fo6I't ....
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NEWSIVIEWS OF ON-THE-AIRCOMPETITION

If you were looking for YU 80 meter
c.w. contest activity on January 10/11
and found none, you may be wonder­
ing what happened. The problem was
that the SRJ has changed this one to a
new 40fBO meter c.w. contest on Feb­
ruary 14/15. Unfortunately. it was a
late decision and the announcement
was not received in time to make the
February issue.

However, just in case you did get in­
volved, here is a brief explanation of
the scoring. asos with YUs were
worth 5 points on 7 MHz and 10 points
on 3.5 MHz. Other DX contacts were
worth 2 points on 7 and 5 points on 3.5,
but only 1 point on 7 and 2 points on
3.5 if station was in your own conti­
nent. The multiplier was the sum of
DXCC countries and YU prefixes work­
ed on each band.

Logs go to: SAVEZ Radio Amatera
Jugoslavi je, P.O. Box 48, 11001
Beograd, Yugoslavia.

The new PACC contest manager is
PA0INA, and logs for the PACC con­
test on February 14115 now go to: F. T.
Oosthoek, PA0INA, P.O. Box 521, 4330
Am Middelburg, The Netherlands.
However, I am sure that if you have
already sent them to PA0DIN he will
forward them to the proper address.

I question the wisdom of the YL
ISSBers scheduling their QSO Party
on the same weekend as our World
Wide WPX SSB Contest. OurWPX con­
test has been scheduled on the last
weekend in March for many, many
years and is a well established fact.
There is no aRM problem since the
ISSBer's affa ir is c.w., but we do have
a very large following and possibly
some of their OX-minded members
may find our contest more attractive.
It would seem to me that a change in
their dates would be advisable.

And a final reminder. The deadline
for material for the July issue is April
10th. Announcements received after
that date wi ll not make the July Oaten­
dar.

73 for now, Frank,W1WY

14 Sherwood Road, Stamford, CT06905
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Calendar 01 Events

• FblMr 27-1 CO WW 160 Mtr. Phone
• Fb/Mr 28-1 French Phone Contest
• FblMr 28-1 RSGB 7 MHz C.w.
• FblMr 28-1 YL-OM C.w. Contest
• FblMr 28-1 G-QRP C.W. Activity
• Mar. 7-8 ARRL Phone Contest

Mar. 14 " Corona" 10 Mtr. RTTY
Mar. 14-15 Virginia OSO Party

• Mar. 14-15 aCWA Phone Party
Mar. 14-15 So. Carolina aso Party
Mar. 21 ·22 Bermuda Contest
Mar. 21-22 Commonwealth Phone
Mar.21-22 BARTG RTTY Contest
Mar. 21·22 Tennessee aso Party
Mar. 28-29 CO WW WPX SSB
Mar. 28-29 YL ISSB CW aso Party
Apr. 4·5 ARRL Open CD Phone
Apr. 4-5 Polish C.W. Contest
Apr.5-6 Wisconsin aso Party
Apr. 8-9 OX-YL to N.A.·YL C.w.
Apr.11-12 ARRLOpen CO C.W.
Apr.15-16 DX-YL to NA·YL Phone
Apr.18-19 Polish Phone Contest
Apr.18-19 YL ISSB Phone Party
Apr.18-2O ARCI ORP aso Party
Apr.25-26 Swiss H-26 Contest
Apr.25-26 King of Spain Contest
May 30·31 CO WW WPX C.W.

-Oovered last month.

CQ WW WPX Contest
5.5.8.: March 28-29 C.W. May 30-31

Starts: 0000 GMT Saturday
Ends: 2400 GMT Sunday

Complete rules were published in
last month's issue. Do not become
alarmed by the "Important Rule
Changes" Indicated in the announce­
ment. Basically, the format is exactly
the same as in previous years with
only a couple of modif ications and
cla rifications as follows:

1. Part IV- Def in it ion of a multi­
operator, sing le transmitter station
has been clarified as follows: Only one
transmitter and one band may be used
during the same 10 minute time per­
iod. (Picking up new multipliers on
another band during the 10 minute
time period is not permitted.)

The physical boundaries of a multi­
multi station are now defined as
within a 500 meter diameter.

2. Part XI-The eligibility clause for
Trophy and Plaque winners has been
reduced to two years from the pre­
vious three years. This does not apply
to ORPp, EXpeditions, Club or CQ
Special Awards.

Stations that are World winners will
not be considered for a sub-area
award; that award goes to the runner­
up for that area.

3. Part XIII-A Prefix multiplier
check list Is now a definite require­
ment and must be included with each
log entry.

Everyth ing else-the exchange, the
scoring, etc.-remains exactly the
same. And keep in mind that a Prefix
multiplier Is counted once only, not
once on each band.

This year you have a choice of two
addresses to send your logs to. Be
sure to indicate S.5.B. orC.w. Contest
on the envelope. Deadline for S.5.B. is
May 10 and for C.W., July 10. The ad­
dresses are as follows (please mark
the envelopes 5.S.B. or C.W.):

ca Magazine, WPX Contest, 76 N.
Broadway, Hicksville, N.Y. 11801.

Contest Director, Bernie Welch,
WBIMZ, 7735 Redbank Lane, Dayton,
Ohio 45424.

This is OH2BH's home lay-out. This is
the station John operated as K4I1FI­
OH2 during the phone weekend of the
Scandinavian Activity Contest. John
reports that one of the most gratifying
aspects of traveling is the willingness
of overseas hams to make their sta­
tions available when he is out of the

country during contest weekends.

Say You Saw It In CO



" Corona" 10 Meter RTTY
Saturday, March 14, 1100-1700 UTe

This ATTY contest is organized by
the DARe to Increase RnY activity on
the 10 meter band. Th is is the first of a
series of four tests to be held this year.
The other three will lake place on May
10th, September 26th, and November
8th.

Activity of course Is on 10 meters
only, In that port ion of the band norm­
ally used for RnY operation.

Exchange: RST, aso no., and your
name.

Points: One point for each com­
pleted OSO.

Mult iplier: Each country as deter­
mined by the oxec and WAE country
lists, and each call area tor W/K,
VENO and VK. (The last WAE country
list appeared in the August Calendar.)

Final Score: Total aso points
times the total multiplier as indicated
above.

Awards: Plaques to the leading sta­
tions in each of three c lasses: single
operator, multi-operator, and s.w.l.

Ma iling deadline for all entries is
within 30 days after each test and en­
tries go to: Klaus K. Zielskl , DF7FB,
P.O. Box 1147, D-6455, Erlensee, West
Germany.

Virgin ia QSO Party
Starts: 1800Z Saturday, March 14
Ends: 0200Z Monday, March 16

Th is party is again being sponsored
by the Sterli ng Park A.A.C.

The same station may be worked on
each band and mode, and Virgin ia sta­
tions may work in-state stations for
aso and muttlptter credit.

Exchange: aso no., RS(T), and
aTH. County for Virg inia stations;
state, province, or country for all
others.

Scoring: One point per aso.
Virginia stations multiply total asos
by sum of states, provinces, DX court­
tries, and Virginia counties worked.
Out of state stat ions multiply number
of Virg in ia asos by total number of
Virg in ia counties worked (maximum
of 96).

Frequencies: C.W.-60 kHz from
low end of each band, and Novice
bands. Phone-393O, 7230, 14285,
21375,28575.

Awards: To high scorers in each
state, province, DX country, and Vir­
ginia county.

Indicate each new multiplier as
worked. Include a summary sheet with
your log and an s.a.s.e. for copy of the
resul ts.

Logs must be received by April 15th
and go to: Virginia aso Party, P.O.
Box 599, Sterling, VA 22170.

Say You Saw It In CO

Martti Laine, OH2BH has reason to be
smiling, haVing jus t been awarded
three plaques for his activity from
CT3BZ in the 1978 CQ World Wide OX
Contest. The presentation was made
by our OX Editor. John Attaway, K411F
at a special meeting of the Helsinki OX
Group during his visit to Finland last
September. The three plaques, a/l
World Awards, are the John Knight,
W6YY PhonelCW; the Stu Meyers,
W2GHK Phone Contest Expedition;
and the AI Kahn, K4FW Memorial for
Larry LeKashman. W2AB on C. W Tak·
ing in the proceedings is Ville
Hiifesmaa, OH2MM himself a plaque
winner, the W4BVV Opera tors ' Euro·
pean Phone Award, in which he set a

new European record.

South Carolina QSO Party
Two Periods GMT

1700 Sat. Mar. 14 to 0500 Sun. Mar. 15
1500 to 2400 Sunday, March 15

This party is again being sponsored
by the Co lleton County Contesters.

The same stat ion may be worked on
each band and each mode, and S.C.
stations may also work In-state sta­
t ions for aso and munrpner credi t.

Exchange: RS(T) and aTH. County
for S.C.; state, province, or DX country
for ali others.

Scoring: For S.C.-Two points per
OSO, 5 points if it's an S.C. Novice or
Tech.

All Others-Two points for each
S.C. contact, 5 points if It's with a
Novice or Tech. (Novice and Techs
must sign IN or rr for identi f ication.)

Final Score: For S.C.-Total aso
po ints times the sum of (S.C. counties
+ states + provinces + DX coun­
tries) worked .

All others-Totai OSO points times
the sum of S.C. count ies worked (max.
of 46).

Frequencies: C.W.-1810, 3550,
3710,7050,7110,14050,21050,21110,
26050, 28110. 5 .5.8.-3900, 7260,
14300, 21360, 28600, 50.110, 144.2,
simplex.

Awards: Certificates to top scoring
stations in each S.C. county and each
state, province, and DX country. A lso

to the top scoring Novice and Tech. in
each S.C. county and each state.

Include a summary sheet with your
entry showing the scoring and other
usef ul information.

Mailing deadline Is April 18th to:
Oolleton County Contesters, clo Ell iot
Farrell, WA4YUU, P.O. Box 994, Wal­
terboro, S.C. 29488. Include a large
s.a.s.e. for a copy of the results.

Bermuda Contest
Starts: 000lZ Saturday, March 21

Ends: 2400Z Sunday, March 22

Rules rema in the same as last year,
and the five year eligibility for Trophy
remains in effect.

You are limited to 36 hours out of
the 48 hour contest period. Off t imes
must be no less than 3 consecut ive
hours and each period must be in­
dicated.

The same station may be worked
once per band, either phone or C. W. ,
but not both. Cross band or cross
mode also not permitted. On 40
meters phone contacts are not permit­
ted between the U.S. and the United
Kingdom or West Germany.

Stations in the U.S. and Canada
may work the United Kingdom, West
Germany, and Bermuda. The U.K. and
DL stations may work W/K, VE and
Vpgs.

Part icipat ion is for single operator
stations only and operation must be
from their own residence.

Exchange: RSm and OTH. State
for WIK, province for VE, country for
U.K., DOC for DL, parishes for Vpgs.

Scoring: Each completed OSO,
phone or C.W., is worth 5 points.
Multiply total aso points by the
number of different vpg stat ions work­
ed on each band, 3.5 th rough 28 MHz
for your final score. (Note: It 's each dif­
ferent Vpg stat ion on each band, not
pari shes.)

Awa rds: The top stat ion in each
U.S. state, VE province, U.K. county,
and DL DOK will receive a printed
award. The overall winner in each of
the above areas, however, will receive
something more substantial: a Trophy
to be presented at the Society's An­
nual Dinner held in Bermuda in Octo­
ber. Round trip t ransportation and
hotel accommodations will be provtd­
ed for the winners. (Note: Trophy win­
ners for '77, '78, '79, '80 are not
el igible.)

Use a separate log sheet for each
band, and a dupe sheet if 200 or more
contacts are logged. A penalty of 3
contacts will be deducted for eac h du­
plicate contact for which po ints are
claimed. Duplicat es in excess of 1.5 %
of total contacts made may mean dis­
qualification. Therefore, check your
log carefull y and Inc lude a signed de-
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HIGH STABILITY
CRYSTALS FOR

FREQUENCY 0:J
OR TIME J1SUL

USE THE BEST
BUY

JAN CRYSTALS

• CB
• CB standard

• 2 meter
• Scanners

• Amateur Bands
• Genera l Communication

• Industry
• Mar ine VHF

• Micro processor crystals
SenCJ 1(1< torou" atest catalog.

Write or phone for more derails.
Jan Crystals

P.O. Box 06017
Ft. Myers, Florid a 33906
all cnones (1"3)936·2397

easy to charge

• ,.," I__
CIRCLE 96 ON READER SERVICE COUPON

".ocr"""." ..
• • ..

•~. ..,,'"
_ , u_ le- nd

~. ttl MODEL 5P l 00
WITH THE FIELD PROVEN SOUND·
POWER MODel SP 100 AUD IO
SPEEC H PROCESSOR (Pal ent
Pend Ing )

Uses new te chniques to increase
ellective ta lk power over lOX-vast ly
improve intelligIbility-punch th rough
pile-ups using the outer sidebands

Easily ins talled--15 day money back
guarantee il not sansued-o year
warranty

ONLY $79.95 add 53.00 handling and
shipping.
Optional AC power supply Model PS9
only $5.95

send check or money order or, FOR
MORE INFORMATION WRITE

scuncccwee. s.o. Box 426
17 Clinton Park Or.

Bergenf ield , N.J . 07621

claration that all ru les and regulations
have been observed.

Entries must be received before May
atst by the Radio Societ y o f Bermuda,
P.O. Box 275, Hamilton 5, Bermuda.

CARF Commonwealth
SSB Contest

Starts : 1200Z Saturday, March 21
Ends: 1200Z Sunday, March 22

This one was organized by the
Canadian Amateur Radio Federation
and is not to be confused wi th the
RSGB Commonwealth c.w. contest,
usually also scheduled for March. (I
have not heard from them this year.j

Elig ibil ity is limited to amateurs
licensed to operate within the Com­
monwealth or Brltlsh Mandate Terti ­
tortes. s.s.b. on ly.

The same station may be worked
once per band. Contacts between sta­
tions in own call area are not permit­
ted . (All of the U.K. considered same
area.)

Exchange: RS plus 3 figu re seria l
number starting with 001 .

Scoring: Each completed aso is
worth 5 points. In addition, a bonus of
20 points may be claimed for the 1st,
2nd, and 3rd contact with each Com­
monwealth call area on each band.
Add total from each band for your final
multi-band score.

Entries may be si ng le or mut tl-band.
single operator only. Separate log
sheets are required fo r each band.
Multi·band entries are not eligible for
single band awards, but you may re­
quest that one sing le band be judged
for competition . (No s.w.1. category
was mentioned.)

Frequencies: Plus or minus 20 kHz
of 3600,3780, 7080, 141 80, 21200, and
28480.

Awards: Oertlfl cates to the top
scoring entry in each Commonwealth
call area in each category, and the
CARF Commonwealth Trophy to the
overall winner in the multt-band class.

Penalty points may be deducted fo r
taking credit fo r duplicate contacts or
bonus points. Inc lude a summary
sheet , dupe sheet , and the usual s ign­
ed declaration with your entry to be
received before June t st.

Mail to: CARF Contest Committee,
P.O. Box 2172, Stal ion D, Ottawa, On­
tario K1 P 5W4, Canada.

B.A.R.T.G.
Spring RTTY Contest

Starts: 0200 GMT Sat., March 21
Ends: 0200 GMT Mon., March 23

Sponsored by the British Amateur
Rad io Teleprinter Group, this contest
is open to all amateurs and s.w.1.
There are three categories: single
operator, multi-operator, and s.w.t .

Use all bands, 3.5 through 28 MHz.
Operation is limited to 30 hours out of
the 48 hour contest period. The 18
hours off may be taken any time but
not in less than 3 hour periods.

Exchange: RST plus a three figure
contact number, and time in GMT (tuf t
4 figures).

Points: Contacts w ith stations
wi thin own country 2 point s. With sta­
tions in other count ries 10 points. A
bonus of 200 points for each country
worked on each band including own.
The same station may be worked on
each band for a s o and muttlptler
credit

Multiplier: Tota l number of coun­
tries worked on each band, and num­
ber of continents worked (counted
once only).

Final Score: (a) To tal aso points x
country multiplier. (b) Country multi­
plier x bonus points x continents
worked. Add sum of (a) and (b) for your
final score.

Awards: Certificates to the top sta­
tions in each of th e three c lasses, in
each cont inent, and each WIK, VElVa,
and VK call area.

Final posi t ion will be valid for entry
in the World RnY Championship.
There are also awards for working 25
DXCC countries and also for working
all six continents. (Get additional info
f rom GBCDW.)

Indicate onloff t imes in your log and
inc lude a summary sheet show ing the
scoring , etc. Log fo rms are available
from GBCDWby sending a large s.a.s.e.
and 2 IRCs.

Logs must be received by May atet
and go to: Ted Doub le, GBCDW, 89
Linden Gardens, Enfie ld, Middlesex,
England EN 1 4DX.

Tennessee QSO Party
2100Z Sat. to OSOOZ Sun. Mar. 21122

1400Z to 2200Z Sun. March 22

The Tenn. Council of Amateur Radio
Clubs is again sponsoring this one.

The same station may be worked on
each band and mode, and mobiles in
each count y change. No county line
operation, however, Tenn. stations
may contact in-state stations for aso
and mult iplier c redit.

Exchange: Signal report and a TH.
County for Tenn. state, province, or
country for others.

Scoring: Phone- One point per
aso. C.W.-2 points on 80,1 1ft points
on other bands.

Tenn. stations mult iply tota l aso
points by sum of (states + VE provo
inces + Tenn. counties) worked. Out ­
o f-state stations mult iply aso points
by Tenn. counties worked (max. of 95).

Phone and c.w. same contest.
Follow ing bonus points may be add­

ed to your final score: A power multi­
plierof 1.5 for stations using 200 watts
or less input. And a 200 point bonus for
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,
mobile and portables for each county
change outside own county (min of 10
o so e per county).

Frequencies: C.w.-SO kHz up
from bottom of each band. Phone­
3980, 7280, 14280, 21380, 28580.
Novice in their authorized bands.

Awards: Cert ificates to each sta­
tion submitting a log with 15 or more
contact s. Plaques 10 top Tenn. scorer
and out of state winner, as well as
Tenn. mobile and portable winners.
Only single operator stations eligible.

Use a separate log sheet for each
band with 50 or more contacts, and a
check sheet if you have over 200 con­
tacts .

Mailing deadline is May t st to: Dave
Goggio. W40GG, 1419 Favell Drive,
Memphis, Tenn. 38116. Include a large
5.a.5.8. with your entry.

YL Int'l SSBers QSO Party
C.W.: March 28-29 5 .S.B.: April 18-19

Starts: 0001 GMT Saturday
Ends: 2359 GMT Sunday

Rules are designed for membership
participat ion and are rather lengthy
and complicated. I would suggest you
write to the party cha irman, Lyle
Shaw, KC4LF, for details. Essentia ll y
they are as follow s:

All bands may be used and the same
station may be worked on each band
for eso credit but only once for a
multiplier. Two meter simplex con­
tacts are also permitted.

You are requi red to take two 6 hour
rest periods in each section.

Exchange: Name, RS(T), S.S.B.er
number, country, state, and part ner's
call if any . Non-members send " no
number" and QTH.

Points: On C.w. contacts with
members are worth 8 points, with non­
members 1 point.

On S.S.B. 5 points with membe rs
and 1 point with non-members.

Multiplier: Only. con tacts with
members count as a mult iplier. One
for each of the following: Each state,
country, VE province, YUOM team or
OXIWK team, and for OXJV.JK partners
work ing each other.

Frequencies: C.W.-3665, 7070,
14070, 2'070. 5 .5.8.-3925, 7290,
14332, 21373, 28673. OX on 3765 and
7090. VKs on 3690.

Awards: Certif icates to the winners
in each category as listed under multi­
plier.

Members desiring to enter as
DXJV.JK teams should send their re­
quest to KC4LF as soon as possible.

Non-members can enter the single
operator category only.

Aga in, I st rongly advi se that you
wr ite for more details.

Mailing deadline for all entries is
May 15th and they go to the party chair­
man, Lyle F. Shaw, KC4LF, 6329 Fair­
way Blvd., Apollo Beach, FL 33570.

Say You Saw It In CO

We speak your language
51 69_95 buys the most economica l terminal unit kit available
today _not the cheapest, but the best for the price. The TU-170
is a single unit that connects your rig, p rinter, and computer at
on economical p rice.That'sa language anyone can understand.

Flesher Corporation
P.O. Box 976 topeko. KS 66601 913-234-0198
OIsf11bv1ors In Conodo and A"."aUa
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A nyone who has wri tten a program
that requires extensive data Input and
output has rea lized the disadvantages
of a tape based system. The data
transfer Is slow and ali of the data
mu st fi t into the mach ine in order to be
able to work with it, search through it,
or sort it. With a disk based system,
however, it is possible to have a body
of data wh ich is larger than the total
memory capability of the computer,
yet work with that data in many dlf­
ferent ways. The random access capa­
bility of the mach ine makes this possi­
ble, and in effect makes the compu­
ter's memory almost limit less (that Is,
limited to the storage space on the
number of disks available at anyone
time). On the other hand, using ran­
dom access f i les requires that the pro­
grammer do some of the work that the
computer wou ld do for tape based or
disk based sequent ial access files.

Let's consider an example to make
thi s clearer. Suppose that we have a
file of co ntacts which includes call let­
ters, name, and OTH. If we save this
file on tape we might do so with a
statement like:

100 PAlNH - " C(I), N(I),Q(I)

and the computer wou ld be able to get

"712 Hiffside Drive, Carlisle, PA 17013
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the list into and out of memory without
the programmer think ing much about
it. The same could be done in a se­
quent lal access file, except that
specific delimiters would be used to
indicate the end of each piece of data.
Again, the programmer would not be
concerned with the length of any of
the calls, names, or QTHs, or exactly
where they were in a given disk record.

For a random access file this is not
the case. Before actually program­
ming the task, we have to consider
just how the data will go into the Disk
Records. Each record can hold 256
characters of data. We must apportion
th is exactly to enter and retrieve data.
We could allow each disk record to
equal one QSO record , but that would
be wasteful of disk space, since it is
un likely that a sing le cali, name, and
QTH combination would be 256 cna r­
acters long. Therefore, we will include
several sub-records in each single
record. Suppose we decide to allow 6
characters for each call , 7 for each
name, and 10 for each QTH. In that
case there would be 23 characters in
each QSO sub-record. We would then
have 10 sub-records in each record. I
get that number because 23 times 10
is 230 (Which is smaller than 256),
while 23 times 11 is 261 (whi ch is
larger than 256) . So if we want 23
characters per sub-record, we can put

10 sub-records Into each record. That
leaves 26 blank, wasted spaces in
each record. If our data absolutely has
to have 23 characters, then that Is the
best we can do, and that 's all there is
to it. However, in this case the choice
has been somewhat arbitrary, so let's
reconsider our needs. Let 's try 6 char­
acters for the call , 7 for the name, and
7 for the OTH; that is 20 characters for
each sub-record. We can now Include
12 sub-records in each record, and we
will have 16 characters left over.
That's better, but with 12 sub-records,
and 16 extra characters, we can ob­
viously put one more character into
each and stili be under 256 total. So
let's add one more to the OTH. Our
final plan then is to use 6 characters
for each call, 7 for each name, and B
for each QTH.Th is Is 21 characters per
sub-record, and with 12 per record we
will be using 252 characters wit h a
waste of only 4 per record. Fig. 1
shows a diagram of what each record
will look like.

Now that we have made this plan,
how do we implement It? We wi ll use a
series of basic commands to estab­
lish the files as we wish. The OPEN
and FIELD statements will set things
up for us. You know that when you
power up in disk basic the machine
asks you how many flies you will use.
It then sets aside a 256 character
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Our subroutine might look like this:

1000S=S+1
10101F S>12 THEN S = l:R =

R+ 1
1020 IF R> LOFll) THEN RETURN
1030 FIELD 1,21 "IS - l)ASJ$, 6 AS

C$, 7 AS N$, B AS 0$
1040'F S = 1 THEN GET 1,R
1050 RETURN

Our program would continue as
follows:

140 IF R > LOFll) THEN PRINT
"CALL NOT IN FILE"

150 PRINT "CALL-";C$
160 PRINT "NAME-";N$
170 PRINT "OTH-";O$

How does th is all work? Beg inning
at line 100, we open the tile and set
some values for Sand R. S will be the
number of the sub-record we are look­
Ing at. while R will be the record num­
ber. The subroutine will assign CS, NS,
and as to the data for one of the sub­
records. We then look to see if CS
equals (or does not equal) the part icu­
lar call we have entered as XS. If they
are not equal, we go back to the sub­
routine. Clearly then the subroutine Is
the heart of the matter, so let's see
what happens there.

In line 1000 we Increase S. Note
then that the first time through, S will
be set equal to 1, so that It w ill Indicate
the first sub-record. R would also be 1,
Indicating the first record. We next
look to see if S is now greater than 12.
Reca ll that there are 12 sub-records In
each record, so a sub-record 13 would
be meaning less. If S is greater than 12,
we set S equa l to 1and Increment R. In
this way we would now be looking at
the first sub-record in the next record.
Next in line 1020 we look to see
whether R is now greater than the
value for the last file in the record,
LOF(1). If so we are obviously out of
data so we will return. If not we go
ahead with the field statement. Here
JS Is our junk or "ignore It" variable.
We assign 21 = (S - 1) characters to
this variable. The first time through for
any record , S would be 1 and so we
would ass ign zero charac ters to JS.
The next lime through we assign 21
characters to JS, and so forth. The
next 6 characters go to CS, the next 7
to NS, and the next 8 to as. After the
buffer is fielded we go to line 1040 and
see If S Is 1. If so we are considering
the f irst sub-record in a record, so we
get the record from disk. We then go
back to the program. There we print a
message if R exceeds LOF(1 ), o ther­
wise we display the given call, name,
and OTH.

Thi s obviously takes more program­
ming than would be requ ired if the file
had been a sequential one, but with
the random file we might have BOK of
data and still be able to search it for

100 OPEN " R" 1 " OSOFIUTXT", ,
110R=1;S=0
120 GOSUB 1000
130 IF X$ ( > CS THEN 120

Notice that in these two field state­
ments, we begin counting charac ters
right from the first one In the 256
character record, but we don't care if
we account for all 256. That is, any
characters after the end of our field
are unavailable, but we don 't have to
worry about them. On the other hand,
we must keep track of things that oc­
cur before the data we wish to access,
and those characters must be assign­
ed to some variable. It would obviously
be Inconvenient to have to write all of
these field statements every time we
want to get another sub-record, and
we will take a look at some tricks to
take care of that a bit tater.

After we have opened a file and set
up the buffer field, how do we actually
get data from disk Into the buffer? We
tell the computer to get the data with a
GET statement such as:

40 GET 1,R

The one says that we want to get data
for buffer number one. Reca ll that the
open statement will have assigned
that buffer to a particular disk file with
a specific name. The R Is the record
number of that file. As the records are
stored on disk, the first is assigned
record number 1, the next is 2, and so
forth up to the last record In the file.
The number of the last file can be ob­
ta ined with the LOF(I) function, where
I Is the number of the buffer In ques­
tion . Let 's consider an example to see
how this all works. Suppose we have
our OSO file and we are In a program
that uses the fi le. We now want to
search our file for a particular call. We
have just entered the call we want with
an Input statement that has assigned
that call to the variable X$. How would
we get the program to search the disk
file for that call and give us the
operator's name and OTH?

First , of course, we need to get the
file open. We will use a sub-routine to
take care of the fie ld ing. Here's what
we might write:

v
(FOR EXAMPLE)

Fig. 1- One complete record and Its component breakdown,

space In memory for each file. It will
use this space to hold data that will be
written to disk or to place data that Is
read from disk. Each of these disk
BUFFER areas Is assigned a number
and that number is assoc iated with a
part icular disk file by the open state­
ment. For example:

10 OPEN " R" 1 " OSOFIUTXr', ,
tel ls the machine thai we wish to usee
random-access file, and that we will
use buffer number one for data to and
from the file named aSOFllJTXT. The
TXT suffix is often used to show that
the file contai ns text material rather
than any sort of program.

The FIELD statement Is somewhat
more complicated. This statement ap­
portions that 256 character buffer
space among the variables that we
plan to use. Everything Is treated as
strings.

Let's say that we will use C$ for
calls, N$ for names, and as for OTH.
We might write:

20 FIELD 1,6 AS C$, 7 AS N$, B AS 0$

This tells the machine that whatever is
in the first 6 spaces of buffer number
one will be assigned to the var iable
CS, whatever Is In the next 7 spaces is
assigned to NS, wh ile as gets what­
ever is in the next 8.Well that is f ine for
our f irst sub-record, but how will we
get to the remaining 11 sub-records?
The answer is that we can re-field a
buffer as often as we wish without
upsettlng the data that resides In the
buffer. That is, the fiel d statement ap­
port ions the data, but it does not
modify the data. Thus, when we want
to get the next record we could write:

30 FIELD 1,21 AS J$, 6 AS C$,
7 AS N$, BAS 0$

What Is JS, you ask? JS stands for
junk! While looking for the second
sub-record we don't care what Is In the
first one, so we assign a variable to in­
clude all o f the characters in that first
sub-record, and we never Intend to use
that variab le for anything. CS, NS, and
as now get the data In the second sub­
record.

~ I----------------;;----,--;:-:-~~~--,
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the call we want. Besides the required
programming, there would be one
other " cost " for this system...time. It
will obviously take longer to find a call
this way than if all the calls were in
memory. How long will depend on how
much data is in the file. We'll take a
look at how to beat this time problem a
bit later. First let's consider how we
can get data into this file.

Our first theoretical problem is to
uno cut which sub-record is the "next"
one so that when we want to add a call
to the file, we can put the new call into
the sub-record, just after the last sub­
record we have used. There are several
ways 10 keep track of how many rec­
ords and sub-records are In use. Since
we have 4 characters left over at the
end of each record, we might use the 4
spaces in the first record to store S.
LOF would give us the value for the
last record number. Then we would
just look there to see what sub-record
was used last in record number LOF,
the last record. An alternative would
be to search through the sub-records
with a subroutine like the one shown
above and look for a blank call. When
that occurs,S would be pointing to the
first blank sub-record. If there were no
blank calls, then the entire record
would be full and we would begin with
the next one.

Let's consider an example for call
entry. Let's assume that we have just
input a call as X$, a name as Yi, and a
QTH asZ$. We now want to save these
in the disk file. We are using the
system of keeping 5 in the last four
spaces of the first record. Here's what
we might write.

200 OPEN "R", 1, "OSOFILlTXT"
210 FIELD 1,252 AS J$, 4 AS SR$
220 GET 1,1
230 S = CVI(SR$):R = LOF(l)
240S=S+1
250 IF S > 12 THEN S = l:R _

LOF(l) + 1
260 FIELD 1,21' (S-1IASJ$,6AS

C$, 7 AS N$, B AS 0$
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270 GET 1,R
2611 LSET C$ = X$
29<1 LSET N$ = Y$
300 LSET 0 = Z$
400 PUT 1,R
410 FIELO " 252 AS J, 4 AS SR$
420 GET 1,1
430 LSET SR$ = MKI$(S)
440 PUT 1,1

Now that seems like a lot of work
just to enter a single sub-record, so
let's see what went on. In the first four
statements we got the file open and
fielded to find SR, the sub-record
number, and we get the first record.
CVI Is a function which converts the
string representation stored In SR$ to
an integer. We also let R = LOF(l).
Now we increment 5, and if It Is great·
erthan 12 we set 5 = 1 and increase R.
We then get the record indicated and
field it for entry of the next sub-record.
The LSET statements put the string
data in X$, Y$, and Z$ into their proper
places in the sub-record. LSeT puts
the data In at the "left" of each data
space. That is, if we have a 4 letter call
it would go in as the four characters
followed by two blanks, since the
space for calls has room for 6 charac­
ters. If we used the RSET command,
then the four letter call would go in as
two blanks followed by the four char­
acters of the call. What happens if the
call is 9 characters long? SImple! The
first 6 characters are entered and the
next 3 are lost. Thus, planning is im­
portant in setting things up in the first
place. With our system it is obvious
that we may lose some name and aTH
information, but I would expect these
sub-record sizes to be adequate for
most cases. Once the actual data is in,
we refleld the buffer and then get in
the first record and store S. The MKI$
function will store the integer 5 as a
string which can be obtained and re­
turned to integer form by CVI.

One comment: Whenever a series of
disk operations is completed, the
close statement should be used to
close the disk file. At this point the
computer does some very important
housekeeping for the file. If this is not
done, some data may be lost. I said
above that I would consider how the
time for accessing a particular sub­
record can be minimized when there is
a lot of data to search. So let's con­
sider that problem.

Suppose that we have a very exten­
sive call letter file that includes name,
QTH, mailing address, date of last
050, frequency, signal reports, and
aSL status-in other words, a rather
complete log entry. We might not be
able to fit this entire file into the com­
puter memory, but if we can get the en­
tire list of calls in we might set things
up with a random access file for the
data itself, and a separate sequential

access file that has the calls and the
values of 5 and A for each entry in the
real data file. With this system we can
load the sequential tile into memory,
and then when we want to find a call
we search for a call within the com­
puter memory, and when we find it, we
get the value of 5 and R. We would
then use those values to get the entire
set of data from the random access
data file. That would minimize the
search time considerably. Of course,
the price would be a loss of ava ilable
disk space, since we would have to
use room to store the second file. We
would also be using memory in the
computer for holding the data from
the sequential file during the entire
program run. If time were more tmpor­
tant to us than memory and disk use,
then this option would be best. In a
situation where file space is the most
important consideration, we would
not use this type of system. This isjust
another example which shows that
there are various ways to accomplish
a task; each has its advantages and
disadvantages.

There is one more way in which a
disk system can make the computer
seem to have more memory thai it has,
and this involves program space
rather than data space. Suppose you
have a program with several options in
it for various operation. Further, sup­
pose that the program is quite long.
You might break the program up into
parts. One part would be for each of
the available options, and an addi­
tional part would be a very short pro­
gram to give the user a chance to in­
dicate which part of the program is
desired. Suppose that program
QS03/BAS, the Ihird part of this pro­
gram, is used to edit the dala file. In
program aSO/BAS, the program part
that lets the user pick which part he
wants to use, we would have an input
statement that lets the user enter a
value to show which part is to be used.
We might then have:

1001F N = 3 THEN RUN"OS03JBAS"

This line would cause the computer to
load the QS03/BAS program and run
it. In this way we can use disk space 10
store each part of the program and
then use these run statements 10 get
from one part of the program to
another. Again, we lose in t ime while
each program is loaded, but we can
manage a huge program in a limited
amounl of space. This little trick and
the use of random access files can
make the computer seem to have limit­
less storage capacity.

While I have nol shown any com­
plete programs in this installment, I
hope that these ideas and examples
will help you to use the disk capabili­
ties for maximum efficiency.

To Be Continued
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WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements no w - a third
and fourth may be added later with
little eiion.
Ge t a max im um structural strength
with low weight, using our "Tride­
tic" arms.

Two Elements S182
Extra Elements S11 3

• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE

NEEDED

Price Is
jF.O.B. Transcona

-INCLUDES U.S.
Customs Duty

KIT COMPLETE
, ' WITH

/

(

•
•

Fig. 1- The voltage regularor c lrcuit needed to power your Tempo S-l. The 8 volt
regulator is a Motorola MC7808.

QEM QUAD PRODUCTS LTD.

• Greal Circle Map Projedion •
centeree on your exact QTH •
Calculat~ and drawn by computer.
11 x 14 inches • Persona liz~ with
your callsign • $11 .00 ppcl . • (Air
Mail add $1 .00) • Beam Heading
Printout with bearings to 660 lcca­
tions, only $4.50 • Great gift idH.
too !

Bill Johnston , N5KR
1808 Pomona Drive

las Cruces, New Mexico 88001

Kk' ~ ""~ _ _,--,-
j ..... !I-~

COMPUTERIZED
GREAT CIRCLE MAPS-.,----- ..St',,

TrJlnsco... , ManitoN. c:.n"da R2C 215
Box 53 T.JephoM (2(4 ) ",-3331

d .c.

'"'

My solution, with thanks to Andy
Woerner, K2ETN, Is to Install a nor­
mally closed miniature Jack instead of
the slide switch across the battery cir­
cuit. There Is room to locate it above
and behind the PTI switch, to the left
of the frequency control thumb
switches. In this case, the power re­
quired Is 9.6 v.d.c. because the Inter­
nal diode is bypassed. The following
circuit provides th is and offers these
advantages: the Jack Insta lls In a
round hole-no messy filing to fit a
rectangular slide switch; three lnex­
pens ive silicon d iodes can be used in
series to bias the a-von regu lator (and
they're coo l ! ); and several 5-volI ,
s-wan zener diodes are easier to find
and a lot less expens ive than one
tc-watt dIode for over-voltage protec­
tlon . True, there are even less expen­
slve crowbar circuit alternatives, but I
sellled for simplicity. :!!I

8.
'1!9Ulator

(hear siok ) F1
1a.

10K U<I'St -blowl , 5,.
av.e.c. lN40Q1 5• . 9.8v .

0"' I. • Zener oet
2.2mF 50v. (2 requirl'd l

silicon
IJ reqUIred )

Many hams lament the inabil ity to
operate the Tempo 5-1 from an exter­
nal power supply. particularly when
the internal batteries are very low or
dead,or, while you're waiting for a new
set of the special-size nlcads from
Henry Radio. A popular solution pre­
sented in several New York area
repeater club newsletters Is to install
a SPOT slide switch wh ich will d iscon­
nect the negative side of the battery.
Then, the existing charging jack can
be fed with 10.3 v.d.c. from an externa l
sourc e, with the Internal diode In
series with the charger Input dropping
the vo ltage to the nominal 9.6 v.d.c. re­
qu ired. The c i rcuit uses an a-volt
regulator which Is biased by bleeder
resistors (which get hot and waste
power, not incidentally).

-27Dogwood Hili. Upper Saddle River,
NJ 07458

'0
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II monthly feature by

A. EDWARD HOPPER. W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTING

I

The March "Story of The Month" as
told by leonard is:

Leonard C. Pray. W10RV
All Counties #272 3·17·80
"I was licensed in 1946. In 1947 t

started my career in broadcasting at
WBEC in Plttsfield, Mass., then to TV
In 1953 at WBZ-TV. Since 1957 I have
been a technician at Channel 5 In
Boston and will probably retire from
there in another 7 years. I have been a
videa tape editor for 20 years and still
enjoy it.

"As a ham I have enjoyed many dif­
ferent phases of the hobby. For 12
years I was an avid DXer and didn't do
100 badly with about 310 credited
countries before I quit. , was active in
CQ magazine's programs, such as the
CO OX tests, WPX, SSB, etc. My
greatest achievement was earning
WAZ. award M96 all 5.S.B. (I see they
now have a 5 Band Award for that;
wish I could have a beam again-Hi.)

" Finally I got disgusted with the go­
ings on In OX, such as "New" coun­
tries at low tide, Don Miller antics,
etc., so on November 4,1970 I was in­
troduced to County Hunting by my
buddy, W1UOP. After that date, any
OX I worked was Incidental, probably a
County Hunter himself. Roger and I
had some of our most enjoyable times
In amateur radio making county­
hopping trips In his Winnebago, giving
out counties wherever we could find a
county line sign that we could park
beside. We made two trips a year until
we both went off the air about the end
of 1974. At that time I still needed 313
counties. After two moves I came back
on the air In June 1977, living in an
apartment building, running a coax
out the window to the mobile antenna
on my car in the parking 101.

"Two years later on June 30, 1979,
W7NXZ drove half way across Mon­
tana to get me my last two counties. I
was very happy on July 4th when I
drove to Atlanta for the Convention,

P.O. Box 73, Rochelle Park, N.J. 07662

Boo, SM5HPD with his TR7, RV7, TR­
4C. RV-4C L4B.

then to Florida for visits and a stop at
Cocoa to pick up a record book from
K4RQX. I had been waiting about 6
months for the book from CO. So tlnal­
Iy In August, after vacation, t started
filling out the book. Oulte a task find­
ing each card and entering it, but to my
surprise I discovered that I was miss­
ing about 50 counties. My logs and ttl­
Ing cards indicated that they had been
received, but the OSLs were not to be
found. Thinking back to the moves I
had made, I remembered a file box
that was missing and those cards
must have been in II. Well back to the
radio and the mails. I got a lot reo
placed, but had to rework many of
them because either I couldn't find the
correct OTH or in a few cases they
were deceased. By the first of the year
I needed Just one more; that was
Dewey, SO. I believe that most of this
is an Indian reservation. I called the
hams who were there but most were
Inactive. The best bet was N0JS, but
he was away at school.

"Now with all but one, what are the
odds that two hams would need the
same last county at the same time?
On March 3, I had the rig tuned to the
CH Net on 20. There happened to be
short skip that day, and I overheard
W3LOO tell NC to listen for N0JS who
was to call Walt some afternoon in
that week while he was home on
school vacation. I called Walt lm­
mediately to tell him my situation, and
we agreed to call each other if either of
us heard N0JS. The next morning Walt
called to say that he was going to call

N0JS and get him on the Net. He came
right on, and we both worked him for
last counties for USA-CA.

"Now that that project Is finished,
what next? I don't think I will try
second time around with my present
conditions. I have already started to
finish 5BDXCC for which i only need
the 40 and 75 part. I think I have a
chance to do this because it can be
done with a dipole. It might take a
while because summer conditions
wipe you out with static. Then there is
5BWAS.

"However, there will always be the
County Hunters. I know of no other
group of hams who are so helpful and
cooperative with one another. I shall
always be involved with them. I shall
try to finish all 20M and all Mobile, and
I probably have 1000 on 75, although
activity on that band has diminished
greatly. Of course the cost of mobiling
will probably cut back on that phase
quite a bit. When I think of how my
1978 car gets almost three times the
mileage of my 1973 car, it takes the
curse off It.

"Incidentally, I have decided to
renew my acquaintance with CO
magazine. I feel that the new group
will get the magazine back to its
former status."

The TH6DXX and sloped dipoles at
SM5HPB.

Awards Issued
Ray Teeter, N2RT (ex W2NCI) added

All Counties, Mixed, and USA-CA·3OQO
endorsed All A·1, to his nice collec­
tion.
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T HE MOR·GAIN HD DIPOLES are the
most aCvanced. h'ihest performance multl·band HF
dipole antennas a~a l la b le Patented deslin pro~ldes

lenlth one-hal f of conven tion al dipoles SO ohm
feed on all banCs, flO tuner or balun rt-quued Cln
be mstalled as mrerted vEE IhousanCs rn ulot
..orldwlde 22 models ava"able Inclullifli ' ''0
models enimee<ed for optImum perlorma/ICe for
the IlOt'lce baRCS The Mor -Gam HD dipoles NIT
\otnes a.e the 0Il1y commencal antennas spec,hca"Y
~sllned to eeet the operational rt-qullemeMs of
the flOI'ICe license Our I-rear fra rra nl)' IS bac ~tll by
Marl, 20 \'tars of HD dipole proou(fIOn elpe!"ltflCe

For detaIled S'plte broc; hule .. file or phone lll1tetl,
10 MOR·GAl N P.O. BOl 329C. leaven..orth.
II.s &&GU. Tel (913) &82·3' .(2

1I2'size: (75M only 66')

P ri cICs llaM at 168.75

Multi-Band (5, 4, 3 bands)
SO/75M thru 10M

Broadbande:d _no traps used

All contacts must be made on one
or any combination of the following
modes (includi ng any modes authcrlz­
ed by the FCC since the release of this
announcement): RTTY, SSTV, C.W.
and ASCII. Crossmode communica­
tions will not be recognized for these
awards.

Single Band and Mixed Band en­
dorsements will be given with each
band segment (h.t, v.h.f., u.h.t., etc.).
Cross-band operation will only be ac­
cepted for OSCAR contacts. All
OSCAR contacts will be considered
only for v.h.f.Ju.h.f. accomplishments
even though some of the OSCAR
satellites have receive frequencies on
10 meters. Contacts via repeater are
acceptable.

To qualify for either Ocmpu-awerd:
1. Applicants with a computerized

station must contact a minimum of 15
other computerized stations on the
bands and modes authorized.

2. Applicants without a computeriz­
ed station must contact a minimum of
25 computerized stations on the
bands and modes authorized.

To apply, prepare a list of contacts
for each award. In prefix order, list
each call worked , mode utilized, tre­
quency or band of operation, and date
and timeof each contact made. Do not
send OSL cards ! Have your list of con-

I
)

~ _ . -- M~RO eo- INC. ~ --. ~

;}~ CO'II~''\ H().,. :-: :~ ,

I ~~ _....::-..=..:..._.' J ,
~ ~ ''''I-_.....-..._.... - ._­

_0,__",_• .-._---,------
,. -~--..--~---'--' .._ ..--

Awards
I Love My Library-Valentine's Day
Award: The Lawrence County Arne­
teur Association (PA) is sponsoring a
two day special event from their new
Library in downtown New Castle on
Valentine's Day, February 13 & 14,
1981. They will be operating from the
new Library, and the theme will be, '"
Love My New Library." The call will be
KA3X and the operating frequencies
will be:

2 m (local repeater) 147.795/.195
10 m 29.000
15 m 21.400
20 m 14.300
40 m 7.250
40 m 7.125 C.w.

All frequencies plus or minus QRM
(except 2 meters). Operating times:
0900-1700 EST which is 1400·2200
GMT. Your QSL and $1 .00 will bring
you the certificate. For any additiona l
data or to apply write to: John Hudak,
KA3X, 422 Galbreth Avenue, or Zacl1
Allerton, KB3MC, 124 Richelleu Ave.,
New Castle, PA 16101.

compu-wa rd' e: Sponsored by
MICRO-BO Incorporated, the award is
available to licensed amateurs and
shortwave listeners worldwide. Em­
phasis of these award programs is
focused on the advancement of both
the amateur radio and computer hob­
bies through demonstrated excel­
lence in the art of computerized com­
munications. Stations applyng for
these awards mayor may not have a
computerized stations. However, all
stations contacted must be computer­
ized, meaning the contacted station
must have a transmitter interfaced
with a computer such as the well­
known TRS-80, Apple II, Commodore
PET, Heathkit, Atari, etc. To be valid,
all contacts must be made on or after
January 1, 1980. There are two awards
being offered: (1) h.f. bands-29.7 and
below; (2) v.h.fJu.h.f.-SO.O MHz and
above.

Compu-ward's.

Charlie E. Jacobsson, SM0C HA had
me send him USA·CA-5oo endorsed All
5 .5.B.

Special Honor Roll
All Counties

#303 Raymond E. Teeter, N2RT
11-6·80.
#304 Vivian K. Scott, WD0EMS 11-6-BO.
#305 Steadman Udell , W2MEI
11·10-80.
#306 Brenton G. Sorlien, WB0WPU
11·21-80.
#307 Robert N. Macintyre, VE4ZX
11-25-80.
#308 David C. Allen, WA2JFL 11 ·28--80.

That " Ear ly Morning Sunshine"
Lady, Vivian Scott , WDllJEMS was
elated to win All Counties endorsed,
Mixed.

" Steady" Udell, W2MEI was pleas­
ed to be #2 All Counties endorsed All
ZX-C.w.

Brenton Sorlien, WB0WPU found
time to de his paper work and got USA­
CA-5OQ through USA-CA-2500 endors­
ed All S.S.B., All 20; USA-CA-3000 en­
dorsed All S.S.B.; and All Counties en­
dorsed Mixed.

After waiting 10 years, Bob Macin­
tyre, VE4ZX sent in the paper work to
add to his collection USA-CA-1000
through All Counties endorsed Mixed.

David C. Allen, WA2JFL was pleas­
ed to catch USA-CA-3000 endorsed All
S.S.B., All 14 and All Counties enders­
ed All S.S.B.

AI Armitage, WD4HVZ picked up
USA-CA-2500 and 3000 endorsed Mix·
ed.

Inge Ekfeldt , SM6CVX acquired
USA·CA-2500 endorsed Mixed.

Keith Turner, WA2TJL obtained
USA-CA-5oo through USA-CA·2SOO en­
dorsed Mixed.

John Sebastian, NBBGF claimed
USA-CA·500, 1000 and 1500 endorsed
All 5.S.B., All Mobiles, All 20.

"Addy" Hoogenraad, WB0RAF ap­
plied for USA-CA-500 and 1000 endors­
ed All S.S.B.

Frank Cassidy, G4HBI (no relation
to our OX Editor, Hi) qualified for USA·
CA·500 and 1000 endorsed All 5.S.B.

James Grandinetti, WA2SRM also
qualified for USA-CA-1000 endorsed
All 5 .5.B.

"Ace" Burdett, KA9AHH gained
USA·CA-1000 endorsed Mixed.

USA-CA·5oo certificates endorsed
Mixed go to:

Werner F. Brill, DL9YC.
The Mexico OX Club, XF4MDX #4

Award to Mexico.
Martin Raab, DL3HC.

U5A-CA-500 certificates endorsed
All A·1 go to:

Wesley E. Wade, sr., KA3BHZ.
Jiri Havel, OK1ABP.
Bob Cawley, WDllJAVG.
Bob Caul. Jr., WB3KRV(most asa

Novice).
Merlin Anderson, K8EFS got .13

USA-CA-500 endorsed All 50 MHz.
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USA-CA Honor Roll... "" ..
N2RT '" WO>W'" ." W8QRAF ""W8QWPU '" veezx sea OLiye "'"veex "" W-'2TJl sea ""'.'" ""WA2,JFl '" ~.," ... G4HBI ""WDotHVZ aaa II.8EFS "",.. OI\ IASP ",.

"" WE!4RAF ' J< WBGWPU 1!j.J$
wetWPlJ '" G4HBI '" we.-,VG 1$36
SM6CVX '" W!l4W PU '" WB3M;RV 1537

' H'" '" WB2SAIol '" IIF4111 DX ""WAZTJ l "" KA9AHH '" W.oUTJl ""W(UHVZ ", VE4ZX '" DL3HC "..WA2TJl ' J' SMICHA '~1... N88GF '" N8BGF ""W8lIWPU ..,
VE4ZX -W"'2TJl ...

Notes
Our good friend and fellow County

Hunter, Garry, VE3GCO has come out
with something we've all been looking
for- The Radio Amateur Awards Dt­
rectory 0/ The World. It co ntains all
k i nds o f good Info rmation, rule s,
checklis ts, maps, and application
forms for more than 150 of the most
popular awards. The postage-paid
cost is $7.00. Please send cash,check,
money order, 30 IRCs or equivalent to:
Ga r r y V. H a mm o nd , VE3GCO , 5
McLaren Avenue, Ustowel, Ontario,
Canada N4W 3K1 .

As mentioned in a previous column,
the Radio Society of Great Britain puts
out an Amateur Radio Awards Edition,
and it can be purchased through Ham
Radio 's Bookstore, Greenvi ll e, NH
03048 for $6.95. (Thanks to Nathan
Rosen, W2-6893 for th is data.)

As previously mentioned. on March
1,1981 the cost of all CO Awards wi ll
be changed. For non-subscribers the
cost will be $10.00 and for subscribers
to CO the cost will be $4.00. Sub­
scribers will be required to enclose
with their applications a mailing tab
(or a copy) from their CO magazine.

Also as previously mentioned, but it
needs repeating, there is no longer a
POD 26. The U.S. Government Print ing
office combined it with the POD 65,
and it Is now called the National Zip
Code and Directory of Post Off ices
and costs $7.50. Stock # 039-000­
00261·2, It can be obtained from the
Superi ntendent of Documents, U.S.
Government Print ing Office, Wash ing·
ton, D.C. 20402. or it can be ordered
from most U.S. Post Offices.

I'm sure I forgot some Important
things-had another grandchild , this
time a boy, David Dehardt. What ex­
ci tement when he arrived early. How
was your month?

73, Ed,W2GT

be certified by two other amateurs or a
cl ub official. Al so inc lude OM 5, or
$3.00, or 10 IRCs to: Benna Re inarz,
DB6KL, Kurt-Schumacher-Str. 1, 5000
Koln90, Federal Republ ic of Germany.
(Thanks to DK9KD for this data.)

Stations who make a two-way con­
tact should send their OSL card and
U.S. $1.00 or 41 RCs to Hamfest Award,
P. O. Box 31095, Christchurch, New
Zealand. (Thanks to ZL3Gl for this
data.)

OlE KOLNER CJR'ffi\'IllBA.."IDE

1M N~l'B £.V

'ERGEBEN DIl!S' S DIPLO M

DER lOO·JIUIKlGEN vou..
UNC OF.'> KtJINER OOMkS

Cofogne-Diploma.

Cologn.Olploma: This is available to
all licensed amateurs and SWLs (on
heard basis). Only OSOs after June 1,
1980 are valid . The diploma can be
issued for h.f . or u.h.f. or for mixed
bands.
u.h.f.:

1. Stat ions of the Kotn-Aachen dis­
t rict must wo rk at least 30 stations of
the 5 Cologne DOKs. Two club sta­
tions must be included.

2. Stations outside Kotn-Aachen
district must work at least 15 stations
in at least 3 Cologne DOKs. Club sta­
t ions count double. (1 5 OSOs.)

3. Stations outside Germany must
work 6 stations in at least 2 Cologne
OOKs. Club stations count double. (6
OSO•.)
h.t.:

1. German radio amateurs must
work at least 15 stations in at least 3
di fferent Cologne DOKs. Two club sta­
tions must be included. (15 OSOs.)

2. European radio amat eurs must
work at least 8 stations in at least 2 dlt­
ferent Cologne DOKs. Club stations
count double. (80S0s.)

3. OX stations must work at least 6
stations of Cologne OOKs. Club sta­
tions count double.

DOKs that count for the Cologne­
Diploma are: G 10, G 12, G 24, G 35, G
39. and Z 12. Send GCR list which
would show data on all the OSOs and

Garden City Ham/est Award.

tacts and supporting OSL ca rd s
verified by two other amateurs or a
local radio club official. The services
of a Notary may be sought if the appli­
cant desires. Fo rward the verified
list/application with $4.00 for each
award to : MICRO-80. 2665 North
Busby Road, Oak Harbor, Washington
98277. Foreign stations may substi­
tute 10 IRCs for each award sought.

f0ff1~ TI'®m ~fflW
J]~ J]m @®g

~ -' t.:t4\ ftJ:! $~" rhi> """ ",,"P''''' rltrI'iVV rt A",~,,"
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..: I"~ r_s 1rtio:Ios ....".~~

Er.";':l "."--.,. _ ••r- tr-~i t ·,,: ,' · ._.~> .~,,-""'.. '....."" ,~ ......
,...... _ ' ''YfO. II$l

.....- SS T~ ~1I ' VIOl ........._ llollool llllr"' • .-.-..

....__ 1lI .. 1lncIorl P 'IS _ adI .

... ~ .. F!Z ...-.. ... ~...- _

.... _ .... ....,.u~ _ US """"""<t......
us Bon !'naI ..... IIIllI 1_ _
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I .._ .. 1IS00 lU S &~ $,I 00f...... lo1 I
: HE_GORE CORP. DEPT Q :
, 9 JAMES AVE .. KENOAll PK ..N.J 08824 I
~..._--------_._----_..,

Garden City Hamlest Award: The
Hornby and Distric ts Rad io Club
Branch 56 of th e New Ze al a nd
Association of Radio Transmitters is
10 hold a Hamfest in Christchurch on
Saturday March 7, 1981. An award will
be available to any station that makes
a two-way contact with the Hamfest
Station ZL3VV (Vic to r Victor) . The
operating frequen cies and times
(GM1) are:

10 meters 28.585 MHz
15 meters 21 .285 MHz
20 meters 14.285 MHz

Thursday, March 5th OSOO-Q700GMT
Friday,March 6th 0500-Q700GMT

2000-2400GMT
Saturday, March 7th 0000-0300GMT

Propagation permi tting, all three
frequencies will be u sed simul ­
taneously.
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Anew
edition of the wo

most famous linear amplifl
The 2K Classic represents the culmina ti on ef flfteen years experience in developing.
manufacturing and Improving the 2K series. It remains as always a "workhorse",
~nglneered and built to loaf along at (ulliegal power for days or weeks without rest. A
look Inside shows whyl No expense has been spared to make the 2K a truly "Clas sic"
I\mateur amplifier. Heavy duty, top quality co mponents along with its rugged
construction assures you of trouble free operation. The 2K Oassie offers en gineering
and features second to norte. It ",m put your signal on the air with greaterstrength and
darity than you ever dreamed possible. The 2K Classic operates on all amateur bands,
80 through 15 meters (export models Include to meters).

Features:
• T w o r ug g e d Eimac 3-5002

grounded grid triodes
• Pi-L plate circuit w ith silver plated

tank co il
• Resonant cathode pi input ci rcuit
• Maximum lega l input on a ll m odes
• Pr ice: $1195.00

- -.-..

Henr/Radio
P,,,,......_ . '0c~ .." ........ ......,.

I

•

1
2131 820-1234
71 4 772-9200
816 679-3127

WIll occupy
s c t Dec. I. 198~11~~ng wlln a new

please notej: ne adQuarle rsdbpnone number
our new A"no; e les addresS an 2050 S, Bundy Dr. , Los Angeles. CA 90025

LOS 931 N. Euclid. Anaheim, CA 92801
Butler, Missouri 64730
TOU FREE OROEJIIIUMSEJI: IDJI C2'l.fli631
For all $l"es u ceen CllIIornoa
CaI,t rt$ldents ~n. call COltect 011 ou' ' ''ilular /lUml)en

,.,!;.:J/ / / 1KD 5 ._Another fine member of lhe famous H.nry R.dlo f.ml'y 01 .uperiorrv/l("~ - .mpllfl.,.. And _ 're .UII conYlnced th.t 11'. the worler. flne.t llne.r In
Its er.... Th. 1KD·5 wa. d.slgned for the .mal.ur who ••nl. the quallty.nd d.pend.blllty of the
2KD·5.nd 2K who may prel.r 11'1••mall.r"z.,lIght.r ...+ght .nd lo_r prtc. and wtto wlll ..ttt.
lor a 11"1 pow.r. Bul m.k. no mlsteke. th. 1KD·5 I. no slouch. Its 1200 w." PEP Input (700
••u PEP nomln.1 output) .Iong with II••uperb oper.tlng ch.r.ct.rt.tlc. wllI.tllI punch out cr••n
powertul .lgn.,•...•lgn.,. you'll b. proud of. Compare II••peclflc.tlons, It. I••ture••nd It. line
compon.nts .nd w.'re .ure you wtll agre.th.1 the 1KD·5 I. a .up.rb velue.t only $695.

0 U/ ..& 2KD-5 W. h.v. been .ugg••tlng th.t you look Inside .ny .mpllfl.r before you
'",V/)p buy It. We hope th.1 you will. II you ".,ft the Ncr' on. 2KD·5 you will ...
OAfY the hlgh••1 quality. h••\')' duty component. and car.'ul wortlm.sn.hlp._attrlbut•• that
proml... tong Illeof contlnou. oper.tlon In .ny mode .1 lull legal po...r. The 2KD·51s a 2000 w.tt
PEP Input (12oowalt PEP nominal CHJtput) RF IIn.ar .mpllfl.r. cov.rtng th. 80, 40, 20••nd 15 mel.r
.mIIteur band•. It operet•• with two ElmllC 3-5002 glu, .nv.'ope trtode. and a PI-L plat. circuit
with. rot.ry sll.,.r plat.d lank coli . Prtc. $945.

And don't 10rg.1 the rest of the H.nry f.mlly of em.leur .mpllfl.,....th. T.mpo 2002 high po_r
VHF .mpllll.r .nd the broad lin. 01 top qu.llly .oIld .tat. empllfl.,.. H.nry Radio .Iso off.,. the
3K-A and 4K·Ultre .uperb high po_r H.F. • mpllller.a"-d a broad line 01 commercial FCC type
Keepled amplifiers lor two w.y FM communication. covertng the r. ng . to 500 MHz.

********************************
.. • (~UI (l("U'li li·l .I *
Ir rf *
it: A brand new "super" linear...the 3K Classici Designed for the most critical *

Amateur Radioop.erator...the ind ividual who wants and appreciates own ing
If the finest , Available in spring 1981. f C C .Wfov.I"",,,,,~ *
********************************
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Hamtronics
Receiving Converters

The new line o f Hamtrontcs receiv­
ing converters are housed In attractive
wood-grain aluminum cases and tea­
ture a low noise figure, less than 2 dB,
for applications requiring exceptional
sensitivity, such as OSCAR sa telli tes
and convent ional terrestrial activity.
Called the "CA" series, these con­
verte rs are available in a wide range of
v.n.t, and u.h.f. bands and in several
popular output ranges. V.h.f . models
use protected dual.gate mosteta in
the front end and mixer. U.h.f. models
use two of the MRF·901 bipolar t ran­
sistors in the r.f. amplifier and a
doubly balanced Schottkey diode mix­
er fo r broadband response.

Converters inctude s.s.b., C.W., f.m .,
and ATV. Converters are available in
either ki t or wired form starting at
$34.95. A new line of receiver preamps
has also been produced, available in
either a drawn meta l enclosure with
mounting tabs, or as a pc board mod­
u le. Preamps come in kit or wi red form
starti ng at $12.95. For more informa­
tion, contact Hamtron ics, Inc., 65F
Maul Rd., Hilton, NY 14468, or circle
number 107 on the reader service
coupon.

Ten- Tec Dummy Load
The new Model 209 dummy load

from Ten-Tee is ai r cooled fo r clean,
easy use around the shack in testing
and alignment. Rated at 300 watt s fo r
30 seconds, th e Model 209 will make
quick checks of equi pment wi thout
disturbing other amateurs on the air. A
derating curve is included for using
the dummy load over longer periods of
time up to a 5 minute maximum.
V.s.w.r. is 1.1:1 maximum from Q.30
MHz and 1.5:1 maximum from JO.150
MHz.

The dummy load is hou sed in an
aluminum enc losure that is perforated
with wide slots for free air flow, and
dark painted for heat dissipation. An
SO-239 coax connector is built-in . Size
is 1)/_ "H x 21/_ "W x 6 )/_ "0, and
weight is Y2 lb. Amateur net price is
$26. For more information, co ntact
Ten-Tee, Inc., Highway 411 East ,
Sevierville, TN 37862, or ci rcle number
106 on the reader service coupon.

red and the sidetone changes pitch.
Four automatic messages and two

programmable message memories (A
and B) are provided. The 50 character
text buffer sends smooth, perfec t
code even if you " hunt and peck:' Five
level Baudot is t ransmitted at 60 wpm;
RTTY and c.w. ID are provided via
message A. There are two Morse code
practice modes, and th ere is a plug-in
paddle available to use it as a lull­
feature keyer. The MFJ-494 Super Key­
board sells for $279.95, and there are
add itional modules and options avai l­
able. For more informat ion, con tact
MFJ Enterpri ses, Inc., Box 494, Mi ssis­
si ppi State, MS 39762, or ci rcle num­
ber 110 on the reader service coupon.

MFJ Super Keyboard
The MFJ Super Keyboard features

C.W., Baudot , ASCII, buffer, program­
mable and automatic messages,
Morse code practice, and a full-tea­
lure keyboard . You press only a one or
two key sequence to execute any corn­
mane. All keys and con trols are poet­
ttcned logicall y and label led clearly. A
meter gives cont inuous readout o f
buffer memory and speed. Two char­
acters before tun, the meter lights up

Graphiglass
Etched Glass Call Letters

Graphiglass Etch ing is now offe ring
high-Quality sand-etched plates in
either dark or clear glass. They
measure6 '" x 2 '" x 2\ '" and are away
to make your letters permanent. Each
comes set in a handsome stand made
of hand-oiled solid oak wi th felt pads.
Up to six one-Inch characters will
stand out sharply on the rich dark
glass or classic clear glass.

They are priced at $12.95 postpaid
with your choice of glass. For more in­
formation, contact Graphiglass Etch­
ing, P.O. Box 27326, Escondido, CA
92027, or circle number 121 on the
reader service coupon.
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CUSTOM TRANSFORMERS
ilEAVY-DV7T

REPI.ACEMENT TRANSFOR.IIERS

PlATE XI'MR: 2400VAe . l!i AMPICAS, ZD201OVAC Prl, 41 LBS $166.00
PlATEXI'MR: 2400VAe . 2.OAMPccs, 11~ VAl:. Prl,110 LBS S21~00

PlATE XFMR: JOOOVAe . l!i AM P ccs, ZD VAG Prl,llOLBS S21MO
PlATE XFMR: JOOO VAC a 3.0 AMPccs,ZDVAG Fri.• 120 LBS.. . . . . • . . . . . .. S3Q6.oo
PlATE XFM R: 3500 vAG a 1.0 AMPICAS, 11:\a.lOVAC Fri.. 41 LBS. . . • . • .. . . . $166.00
PLATE XI' MR: 4OOOI4600VAC @ 1.5 AMP tCAS. ZlOVAC Prl., 6O LBS , S220.00
PlATEXFMR: 6OOOVCT @ O.8AMP ccs, l1 !i.'230VAC Prl., 41 LBS, .. . . • . ..... $166.00
FtLMT XFMR; 5.0VCT a 3O AMP, It!i.'230VAC Fri..9.5 LBS . . .• .•.•.•..... ... $ 31.50
FtLMT XFMR; 5.0VCT a llO AMP. ItlY22ll VAG Prl, 13.4 LBS.....•..•.•... ... $ 75.00
FILMT XFMR: 1!iVCT . 21 AMP. 10&117 VAeFri. 9!ilBS , $ 31.50
ALMT XFMR: 1!iVCT . 1!i AMP. 11!lo'ZDVAl:. Prl,202lBS........•.•...... $ ZOO
ALTER CHOKEaoHV . l!i AMPDC, 1(ll(V ...... 41 LBS......•...•••.• _ $166,00
SWINGINGQoIOKE: s-JO HV . l .oAMPDC, 1(l1(V 23 LBS , $11MO
FILMT. CHQKE.:30AMP Bi-Filar wound RF jj*,*,t~ (l.8-30 MHZ) $ 12.00

ALL TAANSFORMERS ANO CHOkES QUAAANTEm FOR 12 MONTMS
Ma ny otr.. a lso ...llable. Wo1tt1 '011... Usl or quottI on Iny CUllOm 1r101ll1~, choke,

or N turebll ...Klor.

ALPHAAn O PowerTranatonner . • . ..... . . . . .. .. .. . • . . . . .. . . . . • . . ... ... 1210.00
"lPHA Am Power T.-IQflTl8r . • . • ... . . . . . • . • .. . . . . • . . .. . . . . . . . . . .. . . S271J.00
en LK.axxl PIIole T.-Iormer........................•.......•........ $1e.oo
COl..UNS 301...1 Power TtaIlSfofmer $16.00
CQUJNS:JOS.l PIIoIlo T.-tormeo ...•......•.••........•.......•....... S26&JXI
COl..UNS 516F-2 Power T,_lormer......••••.......••.•......•.•..... . $1IQ.OO
COl..UNS I(WS.l PIIole T....,ormer $1~

COl..UNS PM·2Power TrellSformer s liIS.oo
DE~ DTR 2llOOl.·e PowOl T.-Iormor $ 1~00

DENTRON MLA 25OOFVwerT'a llSlormer . .. .. • . • ... ' ....... . . ......• . . . . $135,00
DAAKE u ePlate Tran'lonne' . • .. . . • .. . • . • . . .. ... . • . . . . . . • . .. . . . . .. . . • $166.00
DRAKE L4BOutboilrd Ptate T'a",lonner . .. . . . . • . •. . . . . . . . . . . . . • . . . . . . • . . 1210.00
GONSETGSB-201 or 201 MKIV PowOlTrenslormer.. .. . . • . . . .... . . . • . .. . . . $145.00
HAl.l.lCRAFT£RS HT-32 or HT-31 PowerT,_lormer. . . • . • • • .. .. • . • . • • . . . • . $110.00
HEATH HA-IO Wamor PIIole T~lormer..•..........•........•.••......• $130.00
HEATH SB-22lI Plate T....former . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $135.00
HEATH SB-22lIClutbooWd Plate T former . • • . . . . . . • . . . • • • . . . . . . . . . . . . .. $IZ OO
HENRY 2K PIlote T_ former S1~

HENRY 2K-4 Power TrallSlom-. . • • . • . . . . . • . • • • . . . . . . • • . • . . . . . . . . . . . .. $175.00
HENRY 3K·A P1ale T'a",rormer....•. . . ........ . .....•... . ..•.•.•...... $18!S.00
HENRY JK·A DC Flitef Choke : . • . ... .. .. • ...... •. •.... . . • . •.. •.. . $ llO,OO
JOHNSONThunderbolt Plat.. T,a",ro~ , . • . . . ....... . . . .. ..... .. , ..... $140.00
NAn ONAL NCl·2000 Powef Tran,lormef.. . • . ....... . . • ...... • . . . .. ... . • $135.00
SWAN MK tt 01 MK Vt PowerTran'rormer . . . . . . •. ... . . . . .. .. . . . . . . . . . . . . . $135.00

OFF·T/1E·SllEl .F SPECIALS

lPl"JI.f..9 "it. [!).i.\!1J! <:til). 1Zl:= '
4007 Fort Blvd.. EI Paso, Texas 79930 Tetepnone (915) 56&-5365-

Vo~om
PROOUCTS CORPORATION
65 E. Palatine Rd. , Suite 111
Prospect Heights, IL 60070
(312) 459-3680 ~

Dealer Inqulrtes Invited

just like adding a 10-watt amp
to your 2-meter hand-held...

• True 5fa wave gain antenna
• Dramatically boosts reception as well

8S transmit range
• Individually tuned matching network
• Base spring/tuned coil protects radio as

well as antenna from accidents
• Extends to 47" , telescopes to only 8"
• BNC connector tits most current hand­

held and portable radios
• Better than 1.5:1 VSWR across the

entire 144-1 48 MHz band
• Only $24.95 from your dealer or

postpaid from YoCom
(1llioolS , ... ide nl. pleas .. ,nClude 6.,. sal" . tUI

Reach Out!

CIRCLE eo ON READER SERViCe CARD
CIRCLE 20 0 N READER SERVIC E COUPO N

CALL
TOLL
FREE 800-545-7814

CALL
NOW

I

I
MorseMatic'" Contest Keyer

AEA~~u::;

.- --- ..
, '. ' 1 •

••

~. ..~ •
· ... t •- .. •

• • ,- - •• .. •
~..,,?\ _.

.- .... .- • -
: .- . ) • • •

' .. • • •.. ..- ...._." ,-? • • • .. • -_.

1r.::lr TEN-TEe.e. DELTA and OMNI-C

lasl delivery ,
TOll FRE E

IN STOCK - CAll FOR YOUR PRICE
TOLL FREE! ! !
lowest prices.

most i tems, &
We have the
Iree shipping
Orderl ine.

All AEA in stock tor quick delivery
Call tor quote on Morsematic , Contest
Keyer, Keyers & Trainers . Special Pack­
age Deals available with Bencher Paddles

CAl l NOW ! ! ! TOll FREE!! !

Al so Stocking: AZDEN.ICOM·BENCHER-HYGAIN-KANTRONICS-lARSEN.MIRAGE-AVANT! & MORE

Pecos Valley Amaleul' Radio Supply OPEN 11).5 M-F &
10-4 Sat

MC & VISA Welcome

11 2 W. First St. , Roswell , NM 88201 I (505) 623-7388 in New Mexico, Evenings, & Sundays

Say You Sa w It In CO
CIRCLE l' ON READER SERVICE COUPON
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THE INS AND OUTS OF THE WASHINGTON SCENE

AMRAD Requests STA
For Spread·Spectrum Experiments

The Amateur Radio Research and
Development Corporation (AMRAD)
has requested a Special Temporary
Authorization (STAl which would per­
mit its members to experiment with
spread-spectrum modulation techni­
ques in bands allocated to the ama­
teur service. The STA is required
because the existing rules do not per ­
mit such operations. Specifically, the
use of spread-spectrum techniques
appears to be at variance with three
sections of the Rules:

§ 97.61 Authorized frequencies and
emissions. Spread-spectrum emis­
sions are not specifically authorized
In this section.

§ 97.117 Code and ciphers prohi­
bited. Spread spectrum uses a code
sequence to distribute energy
throughout the frequency band used.
Thus, AMRAD proposes to furnish the
code sequences it will use to the FCC
prior to the series of tests its members
will conduct.

§ 97.123 Unidentified comrnunlca­
trona. The spread-spectrum signals
would probably not be demodulated
by either the FCC's monitors or by
amateurs. Thus, in addition to iden­
tification in the spread-spectrum
mode being used, AMRAD members
will identify their communications us­
ing c.w. or conventional voice modula­
tion (whichever Is appropriate) on the
center frequency within the specific
band occupied by the spread-spec­
trum transmission.

At least three spread-spectrum ex­
periments are planned;

°8603 Conover Place, Alexandria, VA
22308
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1. H.F. Frequency Hopping Experi­
ment-Skywave and groundwave
paths will be Investigated in the 3.5,
7.0, and 14.0 MHz bands.

2. 1D-Meter Frequency Hopping Ex­
periment-The intent here is to
modify several CB, s.s.b. transceivers
for frequency hopping operations in
the 28-29.7 band. Also to be lnvestl­
gated is the frequency hopping capa­
bili ty of the Inoue Communication
Equipment Corporation (ICOM) IC-701
h.f. transceiver, one of the few
transceivers available capable of ex­
ternal digital control.

3. U.H.F. Direct Sequence Experi­
ment-The use of direct-sequence
(OS) modulation will be examined in
the 420-45.0 MHz band. Specifically to
be examined is the area of mutual in­
terference between OS and amateur
TV operations.

Amateurs who desire additional in­
formation on AMRAD's proposed
spread-spectrum ex periments are
urged to contact that organization's
president, Paul L. Rinaldo, W4RI, at
(703) 356-8918. Correspondence may
be sent to:

Mr. Paul L Rinaldo, W4RI
AMRAD
1524 Springvale Avenue
McLean, VA 22101

Amateur's license Revoked
For Out·Of·Band Operation

In November 1980, the Commission
revoked the station license of Bernard
J. Winner, WD8CMB, and suspended
his Amateur Technician Class Oper­
ator License for the remainder of this
license's term, because of Winner's
unauthorized use of 27.440 MHz. This

frequency Is in a band allocated to the
Industrial Radio service. In taking
these actions, the Commission main­
tained that the unauthorized opera­
tion of radio transmitting equipment
on Industrial Radio service frequen­
cies is a most ser ious matter, since It
disrupts the Commission's program
of spectrum allocation, and it Inter­
feres with the operations of the right·
ful users of the allocated frequencies.

FCC Continues Actions
Against Illegal CB Amplifier
Manufacturers

Two Charlotte, NC, businessmen
were convicted and fined in Federal
District Court in Charlotte for the at ­
tempted sale of illegal amplifiers In­
tended for use with CB transceivers.
Both men were sentenced to one year
in jail, and each was fined several bun­
dreds of dollars. The jail sentences
were suspended on the conditions
that both men remain gainfully em­
ployed, and that they do not violate
any federal, state, or local laws over
the next two years. The court action
was the result of an effort by the FCC
Norfolk Office and the United States
Attorney for the Western District of
North Carolina, and It is the first ac­
tion of its type where the mere offer for
sale of illegal equipment was the ba­
sis for prosecution .

Frank Rose Becomes Con­
venor Of CCIR Study Group
BE (Amateur; Terrestrial)

Frank L. Rose, FCC, recent ly
became the Convenor of CCIR U.S.
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' w ith optional TBR·I60

More Useable Antenna for your Money

* Compare active element lengt hs " Band for
Band", for the HFSV-I11 and any multi-trap
design of simila r height ; when it comes to SWR
bandwidth, efficiency, and overall per form­
ance, there's really no comparison! And if
your rig covers 160 meters. what other antenna
offers six-band ca pa bilityj "

Only Butternut's HF5V·//1 with
Differential Reactance Tuning leaves
the entire antenna active on 10, 20, 40,
and 80 meters! On 15 a loss-free linear
decoupler provides a f ull unloaded
quarter-wave conductor (with the ad­
added advantage of decreased wind
loading and lower center ofgravity).

reported to the FCC during FY80, it is
interesting to note that amateurs were
c ited only about 5% of the t ime (4,203
amateur-related complaints). Unfor­
tunately, 35% of these complaints
(1,466 cases) involved alleged in­
terference by one amateur to the
operations of another amateur. Such
amateur-to-amateur interference Is a
source of Increasing concern to both
the amateur commun ity and the Com­
miss ion, and it suggests that the
amateur service must address the
question of Interference in our bands
with the utmost urgency. It1

* No l o~sy tra ps o r uns ightly, wind-catching "tOP nan".

* Useabk o n adjacent MARS frequencies with lillie or no
adjustment .

_ Longer ekmcnu mean greater band....id th and signifi·
cantly higher efficiency for superior low-angle DX per­
formance.

* Heavy duty air·wound induC1o~ permit correct resonance
on IlO and 40 meters and can be adjusted for ],own! SWR
on these bands.

* Easic'<.t five-band vertjcalto auemble and adjust.

• Sleek , t rim design makes the HFSV-11l "Xyt. approved"
and rtqui r~ no lluY;ng.

the number of complaints reported
during FY79 (72,069), and it may indi­
cate that r.f .1. problems are aga in
about to Increase on a long-term
basis.

Of the 80,244 r.f .i. cases reported,
63,640 involved alleged Interference to
television rece ivers (so-called " TVI" ).
Put another way, almost 80% of all
r.f.I. cases involved television re­
ceivers! Fort unately. amateurs were
ci ted in only 2,618 TVI compla ints,
while CB operations accounted for
51,100 such cases.

Of the 80,244 r.t.t . complaints

Amateurs Question
Susceptibility Of Home
TV Recorders

Several amateurs have recently ex­
pressed concern regarding the sus­
ceptibi lity of home TV recorders to
sig nals radiated in the ao-meter band.
While it is not known at thi s time
whether the models tested exhibit a
design defic iency wh ich renders them
interference prone to signa ls radiated
onl y in the 7 MHz band, or whether
signals at other frequencies will also
be intercepted, amateurs who do ex­
per ience such problems are urged to
file complaints with the FCC. Write to:

Chief, Investigat ions Branch
Field Operations Bureau , FCC
Washington, D.C. 20554

Be sure to include detailed informa­
ti on on both the transmitter and its
antenna system, and on the TV re­
corder involved. Copies of comp laints
to the FCC should be forwarded to the
ARRL RFI Task Group, 225 Main
Street , Newington, CT 06111 .

Study Group BE. The CCIR is the
technica l arm of the rru, and it pro­
vides the techn ical gu idance needed
by the parent organization in its
deliberations regarding, among other
th ings, frequency allocations.

In his first message to USSG 8E par­
t ic ipants, Rose stated th at he will
seek a balanced presentat ion in the
CCIR of amateur concerns and ad­
vancements. Furt her, while he ac­
knowledged that amateurs must
st rive to in form the telecommunica­
t ions community of their activities,
Rose stated that we must, at the same
time, take care to prevent the imposi ­
tion of unnecessary constraints on
the amateur servi ce which would work
to prevent our cont inued exploration
of technical matters and operational
techn iques.

Ama teurs who want to part icipate
in the work of USSG BE are encour­
aged to write to:

Mr. Frank L. Rose
CCIR Study Group 8E
FCC
Wash ington, D.C. 20554

FCC Reports 11% Jump
In R.F.I. Complaints
During FYBO

Jeffrey Young, Chief, Investigat ions
Branch (Field Operations Bureau,
FCC) reported in December 1980 that
r.I .1. complaint s to the Commission
during FYBO totaled BO,244. This num­
ber represents an 11 % Increase over

Pat , applied for

P .O. BOX 1411 SAN MARCOS, TX 7....
Phol.. : U U } JK.4111

Requ~1 t ree catalcgue today.
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GEORGE JACOBS, W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

There Is a solar-ionospheric rela­
ti onship which helps to explai n th is.
Spring and fall are the equinoctial
seasons. These are the times when
the sun is most nearly overhead at the
equator, making night and day of al­
most equal length in all parts of the
world. On March 21st and September
22nd of each year the sun is directly
over the equator, and the length of
night and day is exactly equal every­
where.

The vernal , or spring equinoctial
period in Ihe northern hemisphere,
has a noticeable influence on short­
wave propagation condit ions for a
per iod of several weeks lasting from
late February through late April. The
effects of the autumnal, or fall , equi ­
noctial period are felt from early
September through late October.

During equ inoctial periods, it is
always spring in one hemisphere and
fall in the other. This tends to create
an ionosphere of similar characteris­
tics throughout more of the world than
is possible during other times when it
is summer in one hemisphere and win­
ter in the other, and there are extreme
differences in the ionosphere. It is this
" ionospheric equalization" which
takes place during the equ inoctial per­
iods that is responsible for optimum
DX conditions.

This improvement is most notice­
able on long ci rcuits between the
northern and southern hemispheres,
for example, from the United States to
Austra lia, to South America, to south­
ern Africa, to southern Asia,to Antarc­
tica, etc.

During these seasons, condit ions
are also optimum for lonq-path as well
as short -path openings, and during
qrey-Hne tWilight periods associated
with sunrise and sunset.

Look for these optimum cond itions
during March on the shortwave bands.

During March, it should be a toss-up
between 10 and 15 meters for the best
DX band during the daylight hours
from sunrise to sunset, with 20 meters
not far beh ind. Some DX openings are
also expected on the 6meter band dur­
ing the daylight hours. From sundown
to midnight, DX honors will likely be
shared between 20 and 40 meters,
with some good open ings towards the

30t~
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T hirty years ago this month, In the
March 1951 edition of CO, my byline
appeared on this column for the fi rst
time.

CQ pioneered propagation fore­
casts spec ifically tailored to the
needs of radio amateurs. The f irst
Monthly DX Predictions column ap­
peared in the June 1946 issue, when
CO was li tt le more than a year old.
Edited by my good friend Perry Ferrell,
the column. appeared monthly until
November 1949. Between December
1949 and February 1951 , while CQ
featured several outstanding articles
dealing with radio propagation, there
was no regu lar column devoted to this
subject. Since March 1951 the column
has appeared continuously, month
after month, under my byline.

In the field of shortwave radio pro­
pagation elapsed t ime is often mea­
sured in terms of sunspot cycles
rather than in months or years. By this
system of reckoning, I have shared 1------------- ­
with CQ readers the last years of Cycle
18, all of Cycles 19 and 20, and now
through the peak years of Cycle 21 . I
hope that this column will continue to
serve as a reliable source of propaga­
tion information throughout the re­
maining life of Cycle 21 and into Cycle
22 and beyond!

March Propagation
One of the questions that I have

been asked the most during my 30
years as Editor of this column Is
" What season of the year is best for
DX propagation on the shortwave
bands?"

This Isn't an easy question to an­
swer, since there are so many vari ­
ables involved, and the answer could
be different for different sets of condi­
tions and for the various bands. In a
general way, however, taking into ac­
count the overall num ber of hours that
each band between 10 and 160 meters
can be expected to open for DX, and
the number of different areas of the
world to which each band may open, I
believe that the spring and fal/months
are optimum for DX propagation.
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HAM ANTENNA ACCESSORIES
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GERMANY
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B.l.lun

for over 20 years, the choice
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Commercial Communications - world-wide.

Ask for Bonnie, or Emily.

UNADILlA I REYCO Division Microwave filter Co. , Inc., E. Syracuse, NY 13057
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CIRCLE' ON READER SERVICE COUPON

west and the south also possible on 15
meters. On days when conditions are
High Normal or better, even the 10
meter band may remain open for OX
towards the west and the south well
past sundown. Also check both 80and
160 meters during this time frame for
some good OX possibilities. In other
words. between sundown and mid­
night OX should be possible on all
shortwave bands between 10 and 160
meters!

Between midnight and sunrise, the
best OX bands should be 40 and 80
meters, with openings to many areas
of the world also possib le on 20
meters. The 160 meter band shou ld
also open for OX to many parts of the
world during this time period.

March looks like a great month for
world-wide OX propagation condi­
tions on all the amateur shortwave
bands. For more detailed information
concerning band openings, refer to
the OX Propagation Charts for March
which appeared in last month's eel­
umn. This month's column contains
Short-Skip Propaga1ion Charts which
are valid for both March and April
1981. These charts, which Include
data for Hawaii and Alaska, contain
band opening predictions for predomi­
nantly one-hop paths, ranging in dis-

tance from 50 to 2300 miles. For day­
to-day changes in shortwave propaga­
t ion conditions expected during
March, see the Last Minute Forecast
which appears at the beginning of this
column.

V.h.t. Ionospheric Openings
Many of the solar-ionospheric rete­

tionships which can produce iono­
spheric openings on the v.h.f. bands
tend to maximize during equinoctial
periods.

There is a good chance for an In­
crease in wIdespread auroral activity
during March, accompanied by auro­
rat-scatter-type openings on the v.h.t.
bands and ecorernc-s-tvoe Short-Skip
openings, up to distances of apprcx­
imately 1200 miles on 6 and 2 meters.
Check the Last Minute Forecast at the
beginning of this column for those
days during March that are expected
to be Below Normal or Disturbed.
These are the days on which auroral
activity is most likely to occur.

Conditions should be optimum dur­
ing March for trens-equetotiet scatter
propagation between the southern tier
states and countries deep in South
America. TE openings must cross the

magnetic equator at or near a right
angle, and signals are usually very
weak, often with severe flutter fading .
The best time for TE openings should
be between 8 and 11 p.m., local time.
TE openings are most likely to occur
on 6 meters, but some may also be
possible on 2 meters.

Solar activity is expected to be high
enough during March to permit some
regular F-Iayer OX openings on the 6
meter band to many parts of the world,
particularly when conditions are High
Normal or better. Signals arriving in
the Quadrant between northeast and
southeast should peak by mid-morn­
ing. Noontime should be best for
openings towards the Caribbean, Cen­
tral America and the northern coun­
tries of South America, although 6
meters may open in this direction as
early as an hour or two after sunrise.
During the afternoon hours expect the
skip to extend deeper into South
America and to sbltt towards the west
and northwest. Trans-continental
openings on 6meters should be possi­
ble from about noontime through the
late afternoon hours.

Not much meteor activity Is ex­
pected during March, although some
meteor-scatter-type openings may be
possible on the 6 and 2 meter bands

Say You Saw It In CO March, 1981 • CQ • 87



mtffi1j IIIU lI!J m
HAWAII

.~ March & April, 1981
Openings Given in Hawaiian

--<tl!lIJI>- '-(_<Iii :D-' - '-C';;; iV"--,--am- Standard Time #
PRETUNEO. COMPLETELY ASSEMBLED_ rOR ALL MAI'iES " MODELS OF AMATEUR
O N L'I 0. ' NEAT SMALL ANTENNA FOR TRANSCEIVERS - TRANSMITTERS -
UP T O 1 eANOS! EXCELLENT rOR CON - GUARANTEED <OR aooc WATTS .SO
GE STED HOUSING AREAS· APARTMENTS 1000 WATTS cw , INP\JT FQfl NOViCE AND .. is '" ...
LIGIH • STRONG . ALMOST INVISIBLEI ALL CLASS A MATEURSl TO : Mel... M.l.... Met.... Met...
COMPLETE AS S HOWN .... 111> 90 It. RGSeU ·S2 ohm ...<tlne, .~d P L2S9 con nee' ", . In...lo.o... 30 It [salam 0lI.()9 (1) 06.()111) 12·'. (1 1 16-20 (1)
300 lb. . ... ".c.on end .""port., eenh' co nne ct", ...... 1> twllt In ~g"tI.lnll 0"..10. end IUtie dlsche.g e -
mold.d, . ..Ied, ....nth.." .oo', . u a ne nt ""P' 1")( 6 "0 fau juot . .."." ' 0 bend d..~.<1 , .". ..cen.... world....",. "" ()Q.l~ (2) 07.Qll ~2) U ·16 (2) "',,,,,
o....oUon _ 1••nomll.tIr>g ond •• cluing! L"..SWR 0' . ' ......nd• • TUIl......uaIy NOT NEEDED! C... 1>0 ...<1 o' 14·16 (3) 08-11(1 ) 16-18 (3) 22·01 (3)
"'....... V'. _= _.. UtJoo....... bo Mf'o'V lOCK'" ....- IoU _T ... ONLY ANTEN NA YOU WILL EVER NE E D 16-11 (2) 11-13 (2) 18-21 14) OHl:2(2)
r OR ALL DES, [0 SANDS . WITH ANY TRANSCEIVER. NEW _ EXCLUSIVEI NO SALUNS NEED£D! 17-18JII 1)-15 (3) 2100 (3) 02.Q3 (1)

80_40_2 0 . 15. 10-6 "'•••• • :2 ....... 104 n . ....1I1t 90 It. RGSeU • connoctOP . M...~ 9986' ' ... . . . s.69.9S 1S-11141 .,..'" 21-2:2 ell'
17·18(3) ...... 22(11 121"

. 0_20_\5_10 ","e. _ :2 trllp --- 54 ft. ..ItII 90 It. RGSeU • conn. <lo' • M odel 1000BUA •.•. 568.95 18-20 C2l ceor '" 0 1.0:2 11) '
2 0·\5-10 mot.. - :2 II. _ 2 61t . ....KIt 90 It. RG 56U • COnne clO' • Modo" OOlBUA . . .. 567.95 20-22 (11 OH I8 (II
SEND rULL PRICE rOR POSTPAID INSURED. DEL. IN US.... (C....d. 1o $5.00 ..1<. I ... po. lol/e _ el...lu l _

Genl'll Oll.(l9l1l 06.o7P) ()9.1411) 1~20 (1)""••0.... etc) ... o' de< u....g VISA _ MASTER C HARGE· CARD _ AM ER. EXPRESS. Gin numbe, ond u.
do•• , Ph 1-306-236-11333 9AM _ 6PM ....k d., •. W ..... In 2 ·3 d.,•. ALL P RICE S WILL INCREASE . . "S' 09·11(2) orce (2) '.·16(2) 20-22(2)

11·1~j3) 06<l9 (3) 16-190) 22<12 (3)SAVE. ORDER NOWI All .....__.nt..d lor ~••, 10 d., mon., bKk IrioII'I ' .....n.d In new c_ k>n1 15-17l<4) 09-1<4 Q) 19-23 j<4) (12<0<4 (<41M"". In USA, f"REE ' Nf" O. AVAILABLE ONLY f"RO
WESTERN ELECTRO NICS ~. AC·:I K....., . N__• . 6 0 a.1 17·19Q) 1..1813) zsco .. "". ea19-20 (1) 18-18 (<4) .... '" csoe (1)

CIRClE 1 O N RE"'OER S ERVICE C...RD 18-19131 .,..... 22·23 (Il"
19-20 Q) ..... '" "., "'.
20-22 (II (1200 \3)'

during minor meteor showers ex- 12-month running smoothed suns pot """"'.04.o!ljl)"
pected March 13-14 and March 23-24. number of 156.7 centered on May WlIst"m 06<l9 (1) 06<17 (1) 1!>17 (31 18-19 (1)

1980. This is a drop of 2.5 points in a "" 09-1I Q) 07<19 Q) 17·21 (<4' 19-21 Q)
11·1213) 09-11 (<41 2HXl \3) 21-22 \3)

Solar Cycle Activity month as the present cycle continues 12·16(<4) lJ.1 ~ 13l ceca '" 22<0<4 141

Its slow decline from last December's
16-17\3) 15-18\<4) (12<0<4 (II - ..17'19Q) 18-20 131 ..<>0 '" eeoe (1)"

The Swiss Federal Observatory at maximum value of 165. A smoothed 19-20 Cl) 19-22 Q) 08-08 (<41 21·22 rn-
22.(1(1 (1) 08-10 P I 22·23 (2)-

Zurich reports a monthly mean sun- sunspot number of 135 Is forecast for 11).15 (2) 23-Ool (3)"

spot number of 146.5 for November March 1981 .
04.(612)-
osceur

1980. This results in a provisional 73, George, W3ASK

HOW TO USE T~ SHORT·~CHARTS
CO Short-Skip Propaga tion Chart ALASKA

I . In ... Sror1-SlIIp<::hM, ... jo- ocll<W "'-eI openl.. March & April, 1981 March & April, 19811;11 .. be found ...- IhII .....op ..l\o " ....,. IXIIurm eI • Local Standard Time at Path Mid-Point~ ..... bond (10 tl'rough 1110 .....) ..-..,,'" t.,. Openings Given In GMT 1#
WI lwtd coIurm eI ... CI\IrI. For t'" ....... . ftll HI..1Il (24-Hour Time System)
ChIrI.1hII~ ..... eI 0j0M ..... _ b6ld...- ...
..................... _ -...n (10 1I'rOugJl1O ......' lor.
~jIGy__""~eI"_••"USA.._ ro " '" ...
in IhIIIIft _ -...n eI ...0-.. "" - ....... _ be«

..", TO, ..,~ 1.4",,,, M.t... Met...
.... 10~ lor 10 ..- opIII"III.

~M"te'.) O'st....c. F, oro Tr. ... mlllll' (Mlle .)
:r, ThI~.lfOIltIdu 1.1he I'IUI'I'Ibor 1IWt~ .. i.. () 5<>"" 2!)()-750 750·1300 1300-2300 Ea.tern 18·20 (1) 16-18 (I ' 13-150) 06-1:Ijl)

IIfII< t"'~"" ol -*' poedi<:-.:I openI"lI- On I.,. St>ort.$ltIp "S' 20-00 (2) 18-22 (2) 20-22 (1) 07·120)'
ChIrt, ___ ........... _ -.0"" ..._ ••ngle HI eI rc Nil (19. 18 (0-1) 07<19 /1) erce (1) CJO-<ll l1) 22-01 P I 22·01 (2)

....hllI............10_ -.-~ lor ooItidl (& I2 l~~
IJ6.O& (1-2) OH 12 (2'l 0100 \3)

12·1:1 (1 (&12l2~) (1200 (I) """ '".... _II ...... Iftll .. ..,.,..., 10 _,...-...c. 13-1611 12·18 p.o.) O!>O& (1)
ThlIrdeo: 10 • • _ ......- eI de)'I -.v ... ITtOnlh on 18-1 8~1 ·2) 16-18l2":» Coo,.. 19-21 (1) 11·19 (1 ) ,-..18 Cl ) 07·1. CIl
ooItidl _ llpIOI"" II • • ilIollO ... ...-• • 1oIows· 1&.21 lO- ll 16-2011·2)

"" 2HlO Q) 19-22 t2l 2023 (1) 08-12 Cll'
(.) ()p«Wr1g ol'IluIcI _ 011 _I...... 22 cs.,. 20-21 II' 00.Q2 (II ,,,... "., '"p, .. .. - "" $I • I. ancl 22 elI..- rs "' 07<19 r6-1) 07<19~ I ·2) OHlllQ) CJO-<l2 (<4) 02<0<4 0),,, .. .. .. bel • • • " 7.rd 13 llIys (19.13 2) (l9.13(2~) 06-09(2.,'3) 02-03 (2) .."''''
'"

.. .. .. on .... t.,.n 7 llIys 13-1. P-J) 13-1.(3-<41 (&16(.) 03-0<4 (I) 4»07 (1)
1<4· 18 p.2) 1" ' 6 (2~1 18-19P1

~ 10 _ ............. For«:UI" II IhII DegIMI"" elh. 16-20lO-I) 18-19 CI ":» 19-21 l2":» Wesl.... 20-23 CIl 18-20 II I 16-18(1) 07-09 Cl )
_1or... _d<Ile.onwftiCII .. opeoM'O_'1PICi'tC 19-20 ' 1.2) 21·23 CI ·2) "" "'"'" ,.,,'" 18-20 Ql 09-12 Q)

t1't'O ; "._JlII•..,IO_.Iftll ........ ....,.1tsII 20-21 lO-2) 23-01 ou .,., .. 22·23 131 """ '" 12·1. (1)

talbe ........ 21·23 lO-1 ) caca '" Z3-4:r C<4) .,., .. lJ9.10 ru-
03-0<4 (1) "'.... (12<0<4 (. 1 10-12 (2).

:I). r-. __ on IhI 0-... ft IIw 24-ftouf.~. '" 1"'3 lO-1 ) '"'""" 0&07 (1~ lr1 (2'l ..'" '" O<4.o!l131 12·1:1 (1)"
__ 00 illiG 0i0tJI; 1:r II """";01 III ....M.; 13 i. I P M.. 1tC. 13-18 10-2) 09-11 40-<41 07<J8 (3) 07<J8 (3) ~(II osce '"On tt. S/tOr1-5111p ChIrI approprlI1IIshlfldwd time I. UIId II 16-21 (0-1) 11 ·1:I(I~) 08-0U (3-.1) 08-10 (.) 06-10(1)

1 3-18 ~2~) 09-18 (.) 10-1~ (.f.3)
IltefHII"mIdpoit"JI. For • ...-.pIeon .dra,tl bel ,•• ", !.I1i ... _

1 6- 1 8 C1 ~1 18-22 (3-<4) 1!>22 (.)
FIorld&. IhII ___ WOUIIl be EST . on • droA bel •• , 18-21 (1-3l 2200 (2-3) 22·23 p.o.)
N.Y. Iftll T....___ t.,. /NdpoIo'I WOUIIl be CST. •. 2HX2lO-2l coca '" ""''' IISetl • • plIn;lhon in "" How To 0501 S/IoII ·SI" p Chlnl" onT.... et-..In ..........~ .. inHST. To_...-IIO (I2<Jl1 «1-1 ) (1206(1)

ceca '"-.cIenl_1rl oaw USA"" _add 2 hOurI In .. PST 0:2<0<4 11-2) 00. II IhI begonrlin; 01 l !'>i. QOIurnr>

_ :3_InIhllMST-.e.• _in"'CST~• • rd5 0«l6 II)

houn ,..... eST _ . Add 10 hOurI 10 ClCWlYert!rom HST 10 .. OW7 11 '2) 06<17 (2-31 0&07(3.2) 0MlB(2·11 'Indical". bell II.... tor eo Metm open'''9I, Ope"'~S on
GMT. For ............... ~1.12 noon I.. HonoIuIu." i. 1<4 or2 07-(19 (2-3) OUIll~) 07<Jl1 ~<4-2, 08-15(1-Dl 160 M.te" ate .Iso hk"IV to oceu. d"nn; thOle ime.

09-18(.) 09-11 10) 06-09(4·11 1!>18(2-Dl ..hen 80 Me ltlf ope..i"gs a'" show.. with .. PfopagatlonP,M. i.. Loa ArtgeIe.: 17or 5 P .M. i.. W.ohIl'lg1CJr1. D,C,:.rd 22 18-20 gj) 11·13 ~<4-2) 09-13(2·1) 18-17(2'1) 11'l(le. 01 (2), or h~".. ,GMT. TIme -.min t.,. ......... CI\IrI I. given in GMT . 10 """ .. 13-15 «4-3l 13- I ~ (3. I1 17·19P-2)
__10__ in_ .... eI ... US"'1ilbI'8ct 8 22.(1(1 11 '2) 1!>20 i41 I!>I1 1<1-2) 19.(l:J 1<41
houn InIhlPST_: 7_onIhlMST-...:8 hOurI loti'" 0006 III 20-22 p..$ ) 17·19 f<l-3l """"" NOIe ThIA~ and Haw...~fCln Chlnl .. in-
CST -... Iftll 5 ........ 1ot IIw EST -.e. For eutnJlI'$I. II 20 2200 (2~1 1900 1<4) ocos .. tanded tor 61. tIfw;ft gIMlet lXO ""lei- Fof
GMT . _ 15 or:l PM, lot N.Y.C . coca C1-3) eooa .., Sl'lOfItIf d•• ,II>CtII. ..... I.,. .,..oICI.ng SI>orI&1fI

• , ThI SI'IorI-~Cl\lrlllbelOlClupon•••••_ ~
03-06 11 '2) """... PropagatiOn ChIr1.

ol75 ..d.e,,,, or300 .."".p.•.p. on 8Iklebend:I.,.AlIIkI • .-.:I eo 07-11 (<4) OH 18 (•.2) crce (2·1) 07<Jl1 (1-Dl
11·18 (• .:1) 06-11 (• .11 08-11 ~-()) 08-18 ~

H....... CIIIrt... tllelOlCl upon ........._ power el250 ..III. 18-22 (4) lH6P-Dl 11·16 18-18 (1-())
e.... Of 1 .... p.•. p. on 1idIbwol, A~ ......... q....l.-. 2200 p..$ ) 18-18 (3-2) 18-18 (2·1 ) 18-20 (2.1 )
.....1. 'IIh_goound i......medb llOancllO..-s.. ~7 (2.Jl 18-20 «4-3l 18-20 (3.2) 20-22 1<1-2)
.....__ goound on «I1ftll 20 ..-s. _ • _ """., """.>".,""IIngIh_ gooundon l!i ..-.:lID ___ For-*' 10'" geIn """ "" """"" """."__ ,. 1.............._~_Jl .. ",., .. 1»07 (3.2) l&07l2·I) Say You Saw_ .. r.,__ b aech 10ClB to. . . ... _ r., GrIll '''' l&O7 (4.2) (l5.()ll (2.1) 0Ml6 III 0Ml6 CUll

07-09 (3.11 06<17 (2.()j 06-19 A 06-19 A... 09-17 (2-Dl 07<1ll (1.()j 19.20(2·1~ 19-20 l1-ot

Iml5, PropegatiCJr1 _ oaI'lllllo'leld In '''' ChIrI. 1>1. bee .. 17-19(3-1' 09-17~ 20-22 43-2) "''' '" It Inp'.pa'ed!rom belle: cleII publlthed by I.,. InJlil..... lor 1_ 19-20 (4-2) 17·19 (1.()) 2200 ~<4-3l 22-0:1 (3.2)
~ Sctenl:.. ellIte us Ooopl eI Con\i'.CI. ecce . , 19-20 (2) """." 03-0!)(2·11
e...-.Cob_. 8030:2 . "''' ""~~

88 • CQ • March, 1981 Say You Saw It In CQ





B monthly ' &Btu te b y

BILL WELSH, W6DDB

"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Tidbits

• •

--•

. -

Canadian Conlacl Available
Clarence Angst, VE3LBU has pro­

vided the fi rst VE (Canadian) contact
for many American Novices. He oper­
ates in the 10 and 40 meter American
Novice bands most of the time, and he
sends at any desi red speed between
one and 15 words per minute (wpm).

Clarence has been licensed with an
Advanced ticket since November of
1978. He teaches electronic theory.He
is a member of the American Radio Re­
lay League (ARRL) and the Canadian
Amateur Radio Federation (CARF).

Listen for VE3LBU If you want a
good contact wi th a fine ci tizen of
Prescott, Ontario in Canada. I know he
Is active on the Novice bands, be­
cause that is where I worked him.
Clarence enjoys rag chewing, so be
prepared for a nice chat when you con­
tact him. He enjoys the articles In CQ
and suggests listing the Novice col-

Val West, WB6VVZ will be trying to
work you on 10, 15, and 40 meters.
Please let them know that you ap­
preciate their special consideration of
Novices. The world's largest airplane
will soon provide an additional attrac­
tion at the same location, although it
is not presently available for public
viewi ng. The Spruce Goose and the
Queen Mary represent aviation and
marine history at their glorious best.

W6RO
A.8()lRD THE R.MS QUEEN MARY

e-_...... , .__ ..~_ .....

QSL card from W6RO aboard the R.M.S. Queen Mary.

-..-rtoiIlC-ItLIllEnaotl rultl II_n_ ... 1'1.... _.. TAlIUIr111 TllIlllEolIIUn
ClISHCUJ'T Aa-IO ~ 111160 ......au ....I-l IoUlA.CE IIGUIOI"1m ~ WIlI$CO.1

graph of the Queen Mary, plus a
wealth of related information. This is
an oversize (4 by 9 inches) card that
you will be glad to receive and display.
There is no requirement to enclose a
self-addressed and stamped envelope
(s.a.s.e.), International Reply Coupons
(IRC'S), or payment in any form to ob­
tain a W6RO QSL conf irmlng your two­
way radio contact wi th the Queen
Mary. Simply send your completed
QSL to Amateur Radio Station W6RO,
Queen Mary, P. O. Box 7493, Long
Beach, California 90807. You will be
given a QSO number by the W6RD op­
erator, and it 15 important 10 show th is
number on your QSL to make it eas ier
for them to locate you r contact In their
station log. If you do not have printed
cards, Just provide the contact facts in
a note to enable W6RO amateurs to
quickly find your contact in thei r log.

If your vacation plans include a visil
to Southern California, It would be
greatly appreciated if you visit this
tourist attraction and say hello to the
W6RO operators . 1 part icularly urge
you to drop by on the second Saturday
of a month when you can greet Bill
Botko, WB6WYX, Bob Creiman, AB6V,
and Glen Skagerberg, N6AVC in the
W6RO shack. Another group of my
friends operates W6RD the second
Friday of each month and they give top
priority to Novices. B i ll D i aper ,
WB6JDY, Roy Harrison, AA6W, and2814 Empire Ave., Burba nk , CA 91520

Queen Mary Novice Band
Opera lion

A few of my friends have promised 10
give Novices plenty of chances to con­
tact the Queen Maryduring 1981. They
will operate on the Novice 10, 15, and
40 meter bands four hours the second
Saturday of each month. Listen for
W6RO 30 kilohertz (plus-or-minus 5)
above the low end of these Novice
bands at 1, 2, 3, and 4 p.m. Pacific,
Mountain, Central, and Eastern times.
respective ly. Whenever conditions are

suitable, W6RO operation will start on L__--'~~.:.::=-__':..::::.:=:..:::::...~==.::::::::.:::::_.:.:=_ __.:::.:::=:.__...J
the 10 meter band and later be shifted
10 the 15 and 40 meter Novice bands.
There will be many times when two or
three of these Novice bands will be
operated simultaneously from W6RO.

Listen for W6RO on 7.125 to 7.135,
21 .125 to 21 .135, and 28.125 and
28.135 megahertz. W6RO operators
wil l answer Novice type call signs in
preference to all others while oper­
at ing in these Novice bands. The reo
malning 1981 dates are 14 March, 11
April , 9 May, 13 June, 11 Ju ly, 8
August , 12 September, 10 October, 14
November, and 12 December.

As is true in all operations of this
type, the contacts shou ld be kept as
br ief as possible to let the W6RO
operators make more contacts. Just
send the signal report (RST), your
name, and your location (QTH). Do not
repeat thi s information more than one
time. Do not send information about
your rig , antenna, or weather, and do
not chat. Do not waste time saying you
want a QSL because that is under­
stood to be the situation. If you
understand the proper use of the
break sign (aR), use it to minimize time
lost in identifying stations.

The Queen Mary (W6RO) QSL is a
unique one that will be a welcome ad­
dition to your card collection, and it
will probably end up posted promi­
nently on your radio shack wall. The
W6RO QSL includes a color photo-
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Buzz Ewing, KA8BRV of Otsego,
Michigan, started as a NovIce In July
1978 and he upgraded to General in
April 1980. He likes rag chewing in­
stead of chasing DX (long distance
contacts), andhehas already received
more than 500 QSL (con firmation)
cards, Including a tew expressing the
wish that his QTH (location) was West
Virgin ia instead of Michiga n. His sre­
tlon Includes a Tempo One Irene­
celver, a Heath HW·8 QRP (low power)
Transceiver, a 48-meter dipole, and a
WHson 4 band vertical. Buzz reports
that the Novice entctes have helped
him, and he continues to read them
even though he Is no longer a Novice.
His age Is the highway speed limit of

55.

of their tntt lat stations. It is even more
satisfying to stay with them as they
work their first few contacts on the air.
I have found t hat a few simulated
(across the table) contacts provide ex­
cellent t raining in calling procedures,
operating procedures, o -stnna!e. and
the use of phonetic abbreviations
(mod ified Ph ill ip 's Code). Th is i s
essential personalized training that
can make t he difference between
good and bad operating results, which
usuall y determines whether new ama­
teurs progress in amateur radio or
become discouraged and Quit.

Experienced amateurs can perform
a useful service by helping new ama­
teurs get a good start. It is not enough
to help license people; that Is just the
f irst step in producing an efficient
amateur who will be an asset to all.

If you need help by mail , write to
Paula Franke, WB9TBU, P. O. Box 873,
Beecher, il l inois 60401.

New All·Band
Communication Receiver

Radio Shack is marketing a new re­
ceiver that provides code, s.s.b., and
a.m. reception from 10 kilohertz to 30
megahertz. This 6·band receiver fea­
tures a digital readout (number dis­
play), and it is powered by common

house power (120 va c) or battery
power (12 vdc).

Not all Novice column readers are
al ready licensed. Some are working
towards earni ng a Novice license. If
you are in this category, the DX·302
has one more feat ure for you: It can be
used as a code practice oscillator
(CPO) by simply plugging in a key. The
receiver pr ice was $400 when It was
checked at a local store.

Shortwave listeni ng has always
been a good introduction to amateur
radio, but not all short wave recei vers
are also suitable as communication
receivers that one can use later as a
licensed operator.

Incidentally, the term shortwave
receiver Is not reall y applicable to a
receiver such as the DX-302 that tunes
to a very low frequency (3-30 kilohertz)
such as 10 kilohertz. The length of that
10 kilohertz wave is 93,600 feet, or
about 17.7 miles long. There is noth ing
short about the wavelength at the low
end of this receiver's tuning range.

JunkbolC Danger
John Ritch of the Environmenta l

Protection Agency (EPA) is involved In
a study about polychlorinated bi­
phenyls (PCB) used as a coolant in
capacitors and transformers manu­
factured between about 1935 and

C.w. ELECTRONICS SALES CO.

•,

FEATURING THIS MONTH

MFJ
MFJ·494
SUPER

KEYBOARD

Grand Master Kayer & Antenna Tuner

In Stock For Immediate Delivery.
We Also Stock All MaJor L1nes:-

ICOM . R. L. D RAK E . YAESU.
COLLINS . ETa . TRIO·KENWOOD­

DENT RON . STA NDA RD . RQHN ­

TAI ·EX . PALOMA R . HY·GAIN •

LARSON . CUSHCRAFT • TPL •

MI RAGE .

800 Lincoln Street Denver. Colorado 80Z03
AREA 303-83Z-1 1 1 1

Personalized Help
A recent Novice column included a

short list of amateurs who are wil ling
to help people just getting started In
amateur radio. That brief listing has
been expanded as offers of help have
been received. If you need help, send
your request to W6DDB and enc lose a
self-addressed, stamped enve lope for
the reply. If there is a volunteer in your
area, you witt rece ive Information
abou t t hat pe rson . If not , you will
receive that Informat ion. The present
list shows 41 people in 33 states; It
needs to show about ten times that
amount of amateurs to be rea lly use­
ful.U you are an experienced amateur
who Is willing to help newcomers,
please send a note letting me know
your name, calls ign, address, and
telephone number. If you know some­
one who provides this important ser­
vice, please tell that person that It
would be appreciated if he/she would
agree to be included in this list of ex­
perienced advisors.

I have taught licens ing c ourses
more than three decades, and I am
aware that new amateurs need more
than classroom instruct ion. It is sans­
fyi ng to help new amateurs select and
install the equipment and accessories

umn with the other departments to
make it easier to find each month.

Say You Saw It In CO
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Phil Marty, KA I GIS does a good job of
keeping Cherokee, Iowa easy to con­
tact on the Novice bands. During his
first 4 months on the air, he has con­
tacted amateurs in 47 states and 13
countries. His most memorable tor­
eign contact so far was with the Ca­
nary Islands. His station includes a
Tempo 2020 Transceiver and a Wilson
4-band trap veruoe t antenna. Phil is
the Editor of the Cherokee Daffy

Times.

Worst Posit ion
or rotated

90, 180, or 270 - from
position shown

Wind Direct ion

Bad Position
or rotated
180 - trom

position shown

Best Postion
or rotated
180 - from

position shown

Antenna Positions Relative to Wind Direction

Fig. 1- The worst antenna position is kitty·corner. The resultant air turbulence in
these positions places a severe strain on the antenna.

" ONV SAFETY BELT"
A " MUST" FOR SAFETY!

'73 ?lea Saletut6

Wrl lten Help
Many of the letters I receive are from

newcomers to amateur radio. These
people usua lly request information
that has been pr inted in previous
Novi ce columns. I recommend that
aspiring amateurs read the follow ing

Dial-A-Chip
Most of us have taken advantage of

at least one of the many services that
are available at no cost by telephone,
even if it was just to dia l to get the
weather or the correct t ime. Amateur
radio operators may want to Dial-A·
Chip and listen to a silicon chip that
synthesizes human speech . The
Southern California telephone
number to ca ll for th is unique ex­
perience is 408-737-3939, which is a
National Semiconductor Corporat ion
number. The Digitalker is unique, and
it is worth the cost o f a call to hear it.

veloc ity wind cond itions. Wh ile the
antenna is not in use, it is best to posi­
t ion it with the element s in line with
the w ind and the boom broadside to
the wind. In this position, the wind
blows over and under the boom but the
resultant turbulent air does not st rike
the antenna elements. If the antenna
is facing toward or directly away from
the wind, the turbulent air flow ing past
forward elements strikes elements
farther back, whi ch is undesirable.
The worst antenna posit ion is kitty­
corner (45, 135, 225, or 315 degrees)
with the wind hitting the boom and
elements. The resultant air turbu lence
in these positions places a severe
st rain on the antenna. (See fig . 1.)

Yagl Positions
In High Winds

Hy-Galn advises amateurs to mtnf­
mize wind turbulence and strain on
Yagi·Uda beam antennas during high

with any oily substance oozll;g out of
capaci tors and transformers, because
i t could be PCB. Similarly, do not take
apart capacitors or transformers that
may conta in PCB.

If you have components that may be
leaki ng PCB, the EPA wou ld appre­
ciate receiving your ca ll to their toll­
free te lephone number, 800-424·9065.
They want all the facts you can supply.

~.

.....'''-n'
Al lnl!! - a safely bell designed to meet
lhe sarely needs 01 rad io ama teurs. rad io
stations, tv stallons. bolll ownen. pa,nters.
coolllruction workers, mainl_nc.t people
- anyone with lhe "-' 10 Climb - now at
an arfOldable price.
Our "ONVS.lety Bell" la lotted w' lhl'lO()drop
lorg«! steel "0" rings. Onloone Illllpliced a
3 loot lenglh of % - diameter nylon rope IiI·
lad wllh a drop rorged s leel snap hook. The
3· wide nylon body comfort pad III eecc red 10
1'4 - wide. 9500 lb. lest nylon -.bbing.
whICh Is ,"In or late. trealed lor abrasion
resislance. "'" btt1 .. adjuslable up to ala
... wa"l
Only PUS pIw S3.OO lor postage and "­
dllng. NJ ...Idotnta Ide! S"fo ulft la• .

UPI Communication By_tam_, Inc.
Mall To: P.O. Box 902 • Saddle Brook, N.J. 07662
N.J. (201) 279-7528 - (800) 52&5277
(Office) 481 Getty Ave. - Paterson, N.J. 07503
Cable: Unipage Telex: 642597

NOW AVAILABLE
ONY TOOL POUCH

DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

$l' • • "' ....__

1978. PCB has been identified as a tox­
ic environmental pollutant that cou ld
cause bone, liver, and skin diseases,
plus cancer and reproduction failures
In humans; it has been proven to
cause these problems in animals dur­
Ing laboratory tests.

PCB is an oi ly synthetic chemical
that is not read ily biodegradable in our
environment. The maximum allowable
proportion of PCB In a food product is
three parts per million, but up to 50
times that amount have been detected
so far, due to contaminat ion occurring
in food processing plants.

If you are working on equipment, be
carefu l to avoid coming In contact

94
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Novice co lumns In the listed se­
quence:

" Ad van t a ge s of Starting as a
Novice," June 1978

"How to Get Started in Amateur
Radio," July-August 1978

"Sources o f Aid fo r Prospective
Amateurs," December 1978

" Getting Techn ical Help from Ex­
perts," October 1977

" Code," June-August 1979
" Worldwide Sources of Code Prac­

tice," October-November 1980
" Amateur Rad io Stat ion Insta lla­

ti on Tlps ," November 1977-March
1978

" A m a t e u r Rad io Station
Grounding, " September-November
1978

" Am a t eu r Radi o Calls igns ,"
April -May 1979

" Wo r l d w id e Amateur Ra d i o
Callsigns," January 1980

" Operating Tips," May 1978
" Ph i lli p s Code," November­

December 1979
"O-Slgnals for Amateur Rad io Use,"

February 1980
" OSL Cards," January-March 1979
" HF Radio Wave Propagation

Predictions," March-April 1980
" Wor ld wide Codes," December

1980

This Is Manny Esplnole, KA6FOC ot
Pleasant Hill, California. Manny is 67
and he has been retired 6 years. Heotr
tained his Novice license In April ot
1979, but it took him until June to get
up his nerve and an antenna to actua/­
Iy get on the air and talk with other
amateurs. He must have overcome his
early tears, because I recently issued
a TAD (Ten American Districts) award
to him and he has contacted at least
five countries. He operates a Yaesu
FT-10t·B with a homebrew 4-element
t5-meter Yagi·Uda that he made using

old pieces ot tubing.

If you are unab le to lo cate the
preced ing iss ues in local libraries of
clubs or from amateur frien ds, you
cou ld t ry purchasing them (for $2
each) f rom CO Magazine, 76 Nort h
Bro ad wa y , H i c k s vil l e , N ew Yo rk
11801. Most issues are also avaltable
at fi fty cents each (inc luding U.S.A.
shippi ng) from W6 LS, 2814 Empire
Avenue, Burbank, Californ ia 91504.

Novices are urged to submit good
black-and-white pictures of them­
selves at their operat ing positions. If
your photograph is printed In a future
Novice column, you will receive a one­
year subscription (or renewal, state
which) to CO. A brief description of
operating activities and some per­
sonal background Information are
needed with your picture.

Some of the stations I've recently
worked on the Novice bands are: Bob,
KA1 BAX, Westerly, R.I.; Madeline,
KA2IU, Frankfort, N.Y.; Joe, KA3DOD,
Newark, Delaware; Kathy, KA4CVC,
Cocoa Beach, Fla.; John, KA5KDK,
Temple, Texas; Polly, KA6KKN, Apple
Valley, CaUf.; Joe, W B7TUI, Coos Bay,
Oregon; Farrell , WDBJPZ, Milford,
Mich.; Howard, KA9BYE, Mt. Vernon,
Indiana; David, KA0JIT, Raymore.
Missouri.

73, Bill ,W600B

.-".

Trio­
Kenwood

TR·2400
TS-830S

D lIcol\4J
l earn 720

~ YAEBU

Ya esu 901 DM

Dan C. Britt, K4URK

Dritt',& 2-UJay Ranio
~"11r6 & $>rrlJirr

2508 Atlanta si. . Smyrna, GA 30080
Belmont Hills Shopping Center

(404) 432·8006

II..so In Stock:
B & W T~I~x

CDR MFJ
CushCraft Bencher
HyGai n Nye
larsen Amphenol
Swan

Upgrade To
General/

dvancedOr

Extra Class

Easily With:

THE FINAL EXAM
Available At Your Dealers or Direct

59.95 each (Include $1 .50 lor postage & handling)
Please speofy General Oess. .ll.dv..-ced Oess. CT u U"1t cess copy

when ... i1ef ilJ
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T.. IIIIrtwIft "....... HIIll...
Ely G. JIcoOs, W3ASK and T.J. Cohen, NUX
Two leadillljj autllofitles onpt'opigitlOllllaYllleimed up to prOOUCI
I!lt delinitMi book on this subject. Propagation Is explained in
l4inguage the rNder tin lully understand 10 produce his own pre­
~lion ditil. 155 pages, papertick, $7.50. Ortler 1C137.

RSGI Oaw AMItIIer ....... $I". S

Ely S, C¥Jrninolis
A ccrnplete introduction 10 \he orbiIiI ind tIeClfOlllC pnnciples 01
corMlUniCltlon Silelliles, with piilrticular reference 10 the Osc.1r
set'~ of i mliletlr ridio Silellites, 192 pages, paperback, $12,95.
Order 1IG049

FelIenI F~ lilt' Olleclli, : 1..uG MHz 101'"
Ely RoOert B. GI'OYt
ContaIns IIlOfIlIIiiln 100,000 btlngs 01 treQuencieS.IQIlICIIS, ind
IocaIionS 01 aettve U.S. govefMlllnt COOIllUnic.l1lOns stations
operatlllljj In tile 2-421J MHz portion of tile spectrum. Approxlmlltely
260 pages, paperbaCk, $14.95. Order 16136.

blea "....,1lId1l0-_' AaI_11IIdy GIlldft
Easy-to-unclerstancl questions and answers btiId on \he l4itesl FCC
studY guides , plus Siilfl'4lIe mtafTlS , wi. help ycu IIIiilke sure ycu're
reaay to Sillor the license tests.
AlIlICo Amlleur IIldlo Gelllrlli C.... OIA Slud, Guldl . 64 pages,
Piilperoack, $1.75, Order ilIA034
A.....lJutu' IlIdIe AmIlCed CII.. QlA SIIWy G.... 64 pages,
paperback, $1 .75. Order ' A035.
A..c:. AMItIIer RIdIe &In Cm GIA SWy G..... 64 Piilges.
~k. $1.50. Order 1AD36.

Amteo N..,k:e Colle Ind Theory PKklO'
Acomplel.tralning package containing the 128·page Hoylce Iheory
CCUfSll and. liO-minule code cassent. whiCh leaChes how to WId
anclrKeiYt COde up 10 awords per minute , ancla 32·page book.
Also Included IflI FCC·type colle anlIlheory 1Umi~1ions to~
MIll rank beginner gel a ticket lisl! $6.95. Order ilIA024,

Tile II11110 Publlc.ltillnl GrOllp-Tile " Bill Off 8el1lll"
These NSyrNdlng classics belong in thelibriry of iny active Ham.
lOiillled with practical now·to intorma.tiOn, with taOles , cterts. and
Iormulas arrangelllor llandy relerence.

... ARle_ HllId..., 200 PilI'S,~k. S495. 0rCIIf
11f1143.
Wire Antennal , 192 pages, paperbaCk, $6.95. O~r ' R144.
Anltnna Hlndbook. 192 Pig8s. paperback. $6.95. Order ilIR145.
Cubical Quad Antennal , 112 pages. papefllack , S4,75. Orllel
1R146.
VHF HelMl beek . 336 paoes. pajl8fbiilck, $5.95. Orller 1ft147.
htIer S~1ft Recep!lell , 160 pages, PiPtftlaCk, S4.95. Orl»r
1ft148.

Computer Dictionary I Hlndbook
by Cllirles and ROQII Sippi
RUing \he .-llor compu1eI-related peISORS to Il~tand \he_.
mil'lOlOgy IlSed In Ihe tast"¥OWlng field 01 mIcroellcb(hllc:s, Il'Iis
book presentS lIelinitlons ollem'll and aplleudk::es wtllcft _ IS
guldes 10 the ISsentiII tIel'nents aI COlI'lPU* COIlCel)I:S. A must tor
III personal computer users. 928 pages, IIirdcoYer, $7,95. Ordel
15149.

•-,--,....-
,

__l. (~)

._--.......

RS6B Tal EQ.!~ .e. "" RaOlI AJeaw­
l flld Ed_ )
Ely H.l. Gltlson, G28UP
Explains the principles of measurement lechniques, and gives con­
structional details 01 many uems 01 uP'lo-date equipmenl ctteterest
no1 only tothe riildlo imlitlUr. bul il$O to theelectronics enthusiast.
lSI PiilQIS . IIirdCMfIdUSI jacket. $10.95. Order ilIG05O.

BlKklbw, CllIIIu lllI Ed\lCltllll SInn
This SIOIS aI books provides an exl)l(imenl·orienled apprI»Cn to
electroniC tcpes. Wllh step-by·step inslructions on how 10 learn
basic electronic concepts and lheir uses.
OUI,n 01 T,.nllltlll" Clr;ulllwllh [):perlllllntl , 509 pages, paper­
tlack , $12.95. Order 15128
0Isl0I etYMOS tneIb _ [):pei I 1IltI , 174 Piges. PilllfllK;k ,
58.95. Order 15129
DelIlJ. " "",..Lltkell ..., CIrAIb , 254 PilI'S, palllfllK;k,
58.95. Order 15130.
Oeal,n 01 Aclt¥t Flll.rl. 238 pages, paperback, $7.95. Order
15131.
OUIlJII III O~Amp CIrtuIb , 221 pages, papel1lack. $7.95. Orclet
15132.
555 1'111er Ar>4JItaIliI I S.. tl~ l lt. 158 pages.~, $5.95.
Ofllet 15133.
Guidt Ie CMOS 'Illes. Clrtub•• uperimellli. 221 pages, Piper·
back, 58.95. Order 15134,
Tile 8080A BUllbook, 416 pages, paperback. $10.50 Ol't1er illS 135.

World ~dle TV HI1MI1lIok 1_
Tile _oriel's 0IlIy complete dlfectory aI imer~1IOIlal brOIdCISllng
and TV stations-me ISIIDkshllCl . aultlOnta!iYe ll'Uode el100lWclEly
tnt world 's leadlllljj broaOcasbllljj orlllnizalions A CCWflC)I.Ilef\SlYt
listing ol short·, medium--. and long·wive stations revised and Ul>"
dated 10 retect actual conditions. AlSO inCludes special ftatures on
listening gear. now 10 adapl older recel\'tfslor useloday. and ox
club activities 560 pages. paperback . $14.95, Order 118097.

RS6B IIdlI C..... I'" Hflldbeek
1 ~11I Edllllll)
FlrSl published In 1938, ind ali1verit. ever Since, this large and
comprehensive guide to the lheory and practice of amateur radio
takes tile reader Irom theIlrst principles rlghllhrough 10 specialized
fields suchas rlldio leleprilllers, slow·scan televiSlOll. andamlileur
radto utellll.commulllCations. TwoYOlumes. ExpellSNt. butwortrl
II' Volume 1: 480 pages, I\iilrdaNel/dust jacket. $23.95 Order
1ROJO.1 . Volume 2: 336 pages, IIirdaNel/dUSI jacket, 521 .95
Order 1IfI03O·2,

Tile CDmplete Handbook It Radle Reeel¥en
by Joseph J Ciilff
Almost iny type aI receiYeI you tin~ is lXI"ftfed in lhts ..11'1­

one manual. IncluOes W(Ir1(benCh aclivi1y , installabOn. a hiSlory 01
the modem rtcel'o'flr , deSign , operating parimelers, ind much
l1'lOIe. 319 pages, paperoack, $8,95. Order ilIT141 ,

lo-Me1eI FM F.- Tile Rtdle_1evI
Ely Dave lllgfilfll. K4TWJ
This ~le IIIiilnual lor use aI the PCl!Ing FW mode on II'lt
1Q-meter bancl includes receiving, traflSmlthng. lheory, andeqUIp­
menl, with data 00 ill gear and accessories, in an easy-lc.-llnOer·
stand lormal. 140 pages, paperback, $4,95. Order . T140,

--------------------------------------------

Signature requi red on all charge orders:

TOTALPRICEmL'ORDER .CTY•

$hIpping~ $2.00 per ",,*, ShIPPinG CI'IafgeS
__,

w.....:! on Of'da"s 01 SSO-OO CO' more. !looks ehopped
~w~.AlI~_ ..... " - drf tIWy ... Shipping ChM-gIi._oed. bul pIeUe IIIlow XI d8ys tordeII~ w ,llIon....,- Gr.ndTot.I

76 North BrIMdw8Y
H6ctsYille, NY 11801

Order Oole: _
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o Check 0 Master Charge 0 Visa iIIiiiiII
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The plated quartz crystal used in communicat ion
equ ip ment permits closer calibration and temperature

tolerances. We use gold, silver or n ickel for plating
crystals. Sel ection of the metal for yo u r crystal

depends o n the required parameters.

Inte rn at io nal crystals are designed and manufactured
to operate under all types of field conditi ons. Fo r

example, c rystals must function properly over a wide
range of temperatures .. . in equipment from a fixed
locatio n or mobile installat ions subjected to rough

treatment . Conditions such as these are created by our
research and development p rog ram . We will be

pleased to quote details and prices on special crystals
to meet almost any specifications.

Ord ers may be placed by Phone: 405/236·3741 •
TELEX : 747-147 • Cable: Incrystal • TWX:

910-831-3177 • Mail : Intern at ional Crystal M fg , Co.,
Inc., 10 North Lee , Oklahoma City, Oklahoma 73102.

Zero Bias (from psg. 8)

for they all offer alternatives, some­
times to each other.

If you are heavily Into OX, Con­
testing and the like. then perhaps you
might not seethe almple economy and
subtleties of ORPp operation the way
Ada Weiss does. Both have their point
and place, Just as If you were a com­
puter enthusiast and read all of the
special ty magazines on computers,
you might pass by Buzz Gorsky's
series on Basic, while someone trying
to find out or get a taste of program­
mIng might hang on every word. So, I
think a great part of our role Is like a
department store. We Invite you In and
hopefully display our various wares In
all degrees of complexity and price
and mvlte you to shop, browse, ask
quest ions and certainly return a satis­
fied customer and friend .

CIRCL E 52 ON READER SERViCE COUPON

SET IN A SOLID OAl< BASE I
JUST $12,95 ppd .

Ttle Perlect Compliment To Any Station
'_I>~i""', ..,...,.etehed IIgn$ C<YT'OIi' on vc:uc~e
d <hi< glOloI (l) co """'" (R) 1" ....... Ek::$O O' • :?" • "'.
Gloss 0" :?" • '.' Mote "*' on~

send call Iell_ prel_ 01gl••••~. ....""'• •~..
end S12.15 «:t. Of m.oJ 10 ' C;;U " . ". -.ss ( 10.J~

' 0 1Ol(2~

l SCOHDlJO. CA 92021
(11..' ....·11....

(o..le, InQlJi,i.. Invi tttdj

What 's New
We've got some great material cern­

Ing up In the months to come. We're
preparing some Interesting RTTY
pieces, some state of the art material
In non-engineering (you won't have to
be a whiz In calcu lus) language, anten­
na projects for the warmer months,
building projects and equipment mod­
ificat ions to get some workbench time
In and many other areas of Interest.
Bill Kennamer, K5FUV, will be doing a
regular piece on how to work OX. Thls
will be a teaching series aimed at the
amateur who wou ld like to give It a try.
Bill's an avid OXer who has the knack
of explaining just what It takes to gIve
DXlng a wh irl without spinning your
wheels. We're also preparing material
on how to work Contests which will
give the neophlte Contester or curious
amateur enough background to get
his feet wet without drowning or get­
t ing shot down complete ly by the big
guns. I can' t promise you the biggest
department store in town, but you' ll
certainly have plenty of "merchan­
dise" to choose from.

73, Alan, K2EEK

ETCHED GlASS CALL LETTERS I

Say YCKl Saw It In CO
CIRCL E 71 ON REAOER SERVICE COUPON 97



FREE TO CD BUBBCRIBBRS
Adveftlslng R.t.s: Non-cornmerctar ads are 10 cents per word including abbreviations
and addresses. Commercial and organization ads are 35 cents per WOfd. Minimum
charge $1.00. No ad (non subscriber) will be printed unless accompanied by l ull rem it­
tance. Non-commercial ads tree to CO subscribers (m aximum 3 Hnes per month). All
ads must be typewritten double spaced. Aecent CO mailing labet m ust accompany ad.
Closing D.te: The 10th day in t he thi rd month preceding date of publication . Because
the advertisers and equipment contained in Ham Shop have not been Inves t igated, t he
Publisher 01 CO cannot vouch lor the merchandise listed therein. Di rect all cce­
respondence and ad copy to: CO Ham Shop, 76 N. Broadway. Hicksville. NY 11801.

FOR SALE: Atlas 210X, AC Module, DD-6 (OtG
AIOj and Shure iI04C Microphone. Excellent and
mint condition. $550. Call 215-271-6898, Tony
Musero, K3UKW, 1609 So. Iseminger St.,
Phll.delphle, PA 19148.

NEW: NCX·l000 $995. F455FA-31 $29. 3510-1
$35.3510-2 $59:. 35IR·1135IR·2 $75. Kenwood as-s
S39; DC Cable (12OSIIPOS) $10. Astron: RS12A
$63; RS3SA $125; RS35M $139. James Craig, 29
Sherbourne Ave., Portsmouth, NH 03801 .

WANTED: Used Amateur equipment. State
make, model, condition, and price. H.F. Schnur.
115 Intercept Ave., N. Charleston, SC 2940S.

CONNECTICUT SUMMER CAMP seeks
counselors (21 +) to worX wllh teenagers in its
ham radio program during July and August. App­
ly: Buck's Rock, 140 RI....rslde Drive. NY, NY
10024, (212) 362·2702.

SOCIETY OF WIRELESS PIO NEERS, INC.
(SOWP) Professional AfT operators Invited to Join
our non·proflt historlcal/scientiflc organization.
IFN Ireeor send dOllar iorsampieSPARKSJOUR­
NAL to cover mailing costs. QTH: Boll 530, Sartta
RDS&, CA 95402.

COMPlETE STATION. Genturyl21 . tuner, two
vertlcel antennas .nd • keyer. S340 FOB. SASE
for into. K7BD. 103 E. Bartlett, selah. WA 98942,

2 METER PORTABLE ANTENNA quickly folds to
briefcase size. Hangs on door, window,etc, Gain .
Low SWA, Coax and PL-259. $16complete.J .Jef­
frey, KASBZZ, 3819 Pa~dale, CI....el.nd. OH
44121 .

UPGRADE SUCCESSFULLY!!! Our customers
make their trip 10 the FCC count! New 1981
License Reviews available for the TRS.ao t evef-u­
16K Computer. 12 programs for each license
class. Specify General, Advanced or E..tra.
Cassettes only $19.95. All three $39.95. Special
Morse Code Trainer-II $14.95; Super·Log $12.95.
Micro-8O Inc., 0.2665 Busby Road, Oak Harbor,
WA 98277.

DRAKE R""rr·4X Solid State Tube replacements
will give belter performance! Premtxer and ml..·
ere lor R-4: 8EJ7I6HS6I6BE6-AlBiC and T""X:
6EJ7/'5HS616AU8 plus 128A8. $17.50 each, ppct.
R-4A1BIC Improvement klls, $20.80 ppct. Sartori
Associates, W5DA., 80.. 2085, Richardson, TX
75080,214-494-3093.

NEED HELP lor your Novice or Ganefal Ticket?
Recorded Audio-visual TheorY Instruction. No
electronic background required. Free Inlorma·
tion. Amateur License. P.O. Bo.. 6015, Norfolk,
Virginia 23508.

PRINTED CIRCUIT BOARDS from sketch or art­
work . Kit projects. Free details, DANOCINTHS,
INC. Dept. CO, Bo.. 251 . Westland. MI 48t85.

COUNTY HUNTERS MAP showing 48 states all
counties $2.50, WA·3-JFK.

FREE SAMPLE Ham Radio InSider Newsletter!
Send large SASE. W5YI; Box 1I'10101·C; Dallas,
Texas 75207.

aSL CARDS: 500/$10. 4()().lllustration catalogue.
free! Bowman, 7043 H.N.rd. SI. Lools, MO 63130.

WANTED: Hallicralter $-1 through $-7, 00-1, 8
HPA, SX-10, SX'12, and other early Halilcrafter
gear, parts. manuals, and accessories, Any con­
dition. For my COll ection, please write, even if in
doubt on Model No, Chuck D.chis. WD5EDG.
4500 Russell Dr., AUSl in, TX 78745.

ROHN TOWER Buy direct from Worldwioe
Di stributor Of all Rohn products. Sample
prices-256 sections $38.72 each; 456 sections
S88.00 each; FK2548 tcrccver tower With Ireight
paid $693.00; BX48 tree standing $218.90. Hili
Radio. Bo.. 1405. Bloomington. IL 61701 ,
309-663-2141 .

MAKE HAM RADIO FUN! Supplement your lear.
ning progr.ms With mollvatlonal sell·hypnosis
cassettes. Tape 13. Learning the Code; Tape 14.
Breaking The Speed Barrier; Tape 11'7. atec­
tronics Theory. Free catalog. For tapes send
$10.95 to GEM OF TH E MO UN TAI NS
PUBLISHING COMPANY, 3307 North 6th Street,
Coeur d'Alene, Idaho 83814.

aSLs with Class! Unbeatable quality. reason­
able price. Samples: 50 cents, refundable. OSLs
UNLIMITED, POB 27553, Atlanta, GA 30327.

SYSTEM 'JM1' $147.00

SYSTEM 'JM2' $162.00

PARTRIDGE ELECTRONICS LTD
7, Partridge House,

G3CED Broadstairs, Kent, England. G3VFA
Tel ; 011 44084362535

150 W.P.E.P. &lor R. calvin'<l only

SOO W.P.E.P. &lor Improved
o Factor Recaive

SYSTEM 'A' $110.00

SYSTEM 'J' $130.00

TWO REALLY
GREAT ANTENNAS

Up·DATE FOR THE EIGHTIES
NEW JOYMASTER

You get all the JOYSTICK VFA top-notch capablhty plus the
JOYMASTER BONUS of EARTH INDEPENDENCE, This new system
givesyou TUNED ARTIFICIAL EARTH radialson ham bands&! tnru ' 10.
Now snap your lingers at 99% of aTH problems'

15OW.P.E.P. &Jw
Receiving only

500 W.P.E.P. &lor Improved
o h ctor Receiwe

JOYSTICK VFA OWNERS, update your system to JMlIJM2 for
S86.00lnd $101.00. respectively.RushMasterchargeN isa no. crcnececr
requestFREE literature. Ailgoodsassembleeasily fromthepack _ then
you have your REALLY COMPACT ANTENNA SYSTEM. Matching
ATV·s. AIr mall coeuocr

THE JOYSTICK VFA (Variabie Preq. Antenna) claims unbeaten
scoring over commercial anoor oonventionalllniennae.

• Simple. rapid erection . Not only 6-band but CONTINUOUS
0.5 - JOMhZ.. incl. Be & MARS. Omni-directional . Substantially
Harmonic FREE . 1,0Xl.(XX) m,tes per watt.world recordI • PoorOTH's
enl'lanced! CUFF DWELLERS DREAM ANTENNA! . auaTE from
RADIOZS{South Africa)"A remarkable antenna WIth great POSSibil ities
1115 phySICal Size makes confined space operation a pracheal
propoSition".

NEW!

Provisions for our new bands
and many other features.

Call Toll Free:
800-638-4486

MM
NTER

Laurel Plazs-Ih;. 198
Laurel, MD 20810

In MD. Call' 792·0600

1r.:nlr TEN-TEe.e. DELTA and OMNI-C
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enteRpRises
DISTRIBUTOR OF INTEGRATED FANS

Cool It -..Itt! .1l'\artI1V """"'" Of KG A . d 100 CF1"I '"
I 20VACSO/60tu. ChKk OfMoneyOrdef'15.00
futhet and Whlsperf... also ....I~ble. 50/60 H~

Chec:k or /I\oney Order '20.00
Postpaid au-nleed

213·A CHARWOOD ORCLE
ROCHESTER. NEW YORK 14609

HONE: (716) 482·255
CIRCLE IS ON READER SERVICE COUPON

For Information Write :

MARCH 21·22
CIVIC CENTER· CHARLOnE, N.C.

Mecklenburg Amateur Radio Society, Inc.
2425 Park Road

Charlotte, N.C. 28203
(704) 376-4162

, ARRL
" NORTH CAROLINA STATE CONVENTION

I!ILEP EY,ECTRONIC&

coa«P.A..MY
P.O. Box 100, Highway 441 • Department CQ • Otto, North Carolina 28763

We Stand Beh ind Our 28 Years Of Fair Trades With All Our
Amateur Customers World·Wide.'

Write Or Phone Bill Slep 704-524·7519 And Tell Us What You
Have And What You Want.

II

TOP TRADES GIVEN
If You Have Clean, Unmod if ied With Manual, ATLAS, COLLINS,
DRAKE, ICOM, HAMMARLUND, HALLICRAFTER, KENWOOD,
NATIONAL, SWAN, TEMPO, TEN-TEC, YAESU, And Also Will
Trade If You Have Clean MIlitary Receivers, R·220/URR,
R-388IURR, R-389/URR, 51J·4, RACAL, WATKINS.JOHNSON,
Late Model Avion ic And Test Equipment.

TELL US WHAT YOU WANT
WE OFFER New Factory Boxed Equipment By COLLINS,
DRAKE, ICOM, SWAN, TEMPO, TEN·TEC, Plus All Lines Of Ac­
cessories And Antennas.

CIRCLE 41 ON READER SERVICE COUPON

,ft.
COMP'UTfl! CAT.....OG

:5' !~
• DISCOUNT • - .
on TRS-SO'I

26-3001 otK~• •••••• t3t0-OO
'''l~' lIoll III _ .00
26-4002 _ DlIlVl • •• .• :JuO.OO

,.8OC)..... ,-0a60 TOLl,..
MKIIO MANAGIMINT I'tSTlMS. tNC.

0..-'-" ",,"0 ~ .... ; ' ... e-I"
l iS c. s.c od "'w.. S.w.

CoWo. "'-WOO 31ne
(912) JT7.7120 Go. "'-.. No .

FUZZBUSTER II, Famous all band police radar
delector with 12V cigarette lighter plug. Retails
lor $130. Brand new $85. W2QFR, 914~7840.

TUBES. Octals, loktals, miniatures, Europeans,
obsolete types, etc. Ust 25'. P. Warnock, 45
Rolhwell , Ottawa, Canada K1J 7G7.

WANNA BE A HAM?? Discover Excit ing Amateur
Radio With underst andable Arpress Novice
Prepa.ration Guide • • • • Ham II Up! ! Free delails:
Al]?4'e»-3C, P.O. Box 342, Lindale, GA 30147.

DENTRON Ml.A-2500 linear (SN 1149) (has 10
mtrs), S500 or 810; COLLINS 7M'" (SN 5, 561), re­
centty serviced by KIMAN, $390 or 810 ; both very
good condition. Ed SchmullS, W2VNA, 68 Phea·
aanl Ln., GreenWich, CT 06830: 2OJ.e61-3167.

MIRROR IN THE LID, Spinning Disc, and olher
pte-194.6 televlslon NIS wanled lot hlstotlcal col­
lection. Will pay substanllal dollars lot RoC"".
TRK·5, 1359, or Genera l Electric " HM" series
sets. Aillo looking lor pre-war picture tubes such
as 12AP4, MW-31 ·3, and other pre-war T.V. parts
and ureretwe. Arnold Chase, 9 Ruahlelgh Road,
Wast Hartlord, Conn. 06117, (203) 521-5280 teet­
leel calls o.k.).

AMATEUR RAD IO Repair: Qua lity service,
reasonable rates, Quick tum-around, all brands.
Now USA KDK repair cantarl Amaleur Radio
Rapalr Center 01 IEC, tnc., 79 Town Square,
Mocksvil le, NC 27028 (919) 99&-2627.

ANTENNA RESTRICTIONS? Don 't sett le for 2
meters l Rejoin Irlends and nets with our " NO
GIMMICK" highly eftlclent compact radi ator tor
your particular needs wilhin 3.5 to 29.7 MHz. Free
brochure. COM·RAD IN DUSTRIES, 1635 West
River, Grand Is land, NY 1.4072.

TR71OR7 GENERAL COVERAGE TRANSMIT 1.5
10 30 MHz. Simple permanenl Modil lcation re­
lainssafety Inh ibits. Best method 01 allavatlable.
Step by step details $12.00. C.L Hlne, Box 315,
New Mil lord, NJ 07646.

UNEAR AMPLIFIER PLANBOOK: Thirteen com­
plete transistor ampliliers from 2~ MHz,
1501000 wailS. 92 ~g8S, $11 .95 plus $1 .50 shp.
MC/VI.. (.401) 8A6-5627. AP Systems, P.O. Box
263, Newport, RI 02840

CENTURY 21 DIGITAL Perfect, 1 year, $320.
HW2036A with mlcoder. Pertect, 1 year, $200.
Sel1lrtg to buy Argonaut. SCott, WB1GNX, RD '1,
Box 18, Oakfield, Maine 04763.

FOR SALE: Collins 75S-3B, round emblem,
(1i85372, 2.1 and 800 Hz Iliters), 3128-3 Speaker.
RFE digital readout. In excellent condition with
manuals and lnstrucllons. S8OO.00 plusshlpplrtg.
A. Dorhotler, K2EEK. CO Magazine, 78 N. Broad­
way, Hlcksvl lle, NY 11801.

CONFIRMATION MAILER. The r.....ree QSLI
Product review In August '80 Issue 01 Ham Rlldlo.
30 ClM's fot $5.50. BoO ZItinan, K9WA, Box
94973, SChaumburg, IL 60194.

BUILD ANTENNA TUNER from brand new ARC-5
transmitters. Conversion data Incl lKSed. $18.95.
Send lor Gov't Surplus Calalog, 50'. G & G Radio,
45 Warren st., New Yor1l., NY 10007.

BE FIRST TO KNOW precisely when and where to
work all the choice OX. BI'weekly LI OX Bull etin
haa; Hot OX News·Tlme end Frequency of each
goodle-QSL Info-Propegation Forecast·and more
.• . Send business etze SASE lor Iree sample or
$10 lor 1·year domestic subscription to: Long
Is land OX acuetrn. PO Box 173, Huntington, NY
117-43.

WANT; 1920's radios, hom speakers, tesl equip­
ment, publications. WeTHU, 1545 Raymond,
Glendale, CA 91201 .

BUGS. Build professional mmtature FM transmil­
ters. Complele plans. Send $4.95. Money-Back
aueremee. PCEP Enterprises, Box 837·N, New
York, NY 10274.

Say You Saw It in CQ
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· .. atlast . . .
your shack organized!

A beautiful piece of fumlture - your XYL willioveltl

$16450 S-F RADIO DESK
Deluxe· Ready to Assemble
Designed with . ngled rear shelf for your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Slain. sq
F'- Spen: 3fI~ Wide by 30~ OHp

Add,llONI l lnlormat,on on~....t •

C!>Kkl. Money Qtders. BlInkAmenal,d
and Mall• • Charge Accepted .

"1110 " .... il.blt , F.O.B. Cu...., City. (In Calil. Add e", 5"" Tax.1
Floor Space' Sl " Wid '" by 30" O&8P __ OEALER INQUIRIES INVITED_ .

$192.50 S-r AInU..., RadIOhtYKf"
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 - PHONE 213 837·4870

CIRCLE,. ON REAOER SERVICE COUPON

QRPers: Get details of the G.oRP Club and free
sample magazine Irom Rev. G,C. Dobbs . G3RJV,
11 Aspen Drive. Chelmsley Wood. Birmingham,
B31, UK.

OX Station in need 01 Donallon 0' Prinl ed aSL
Cards. Gary Mitchell. P.O. Box 509. Marsh Har­
bor, Bahamas.

SELL: SB104A PS. SPKR. NB. FlU ese cond o
5550. Paul Franson. W2HCA, Hunter Hills e-tc.
FlemlnglOn, NJ 08822; 201-782·1664.

SELL Drake TR4C with AC·4 and MS·4. No
reasonable offer refused. Mall Stennell.
WA4TKG, 315 Country Club Lane. Atlantic
eeecn. FL 32233.

SELL: Heath HW·16 WIth speaker. crystals and
manual, $110. W9VZR, 4621 North aarueu.
Milwaukee, WI 53211 .

WANTED: HW·32A xcvr with AC andior DC sup­
ply. Contact WA5DTK. P.O. Box 1096. Wichila
Fall s. TX 76311 .

SELL: DRAKE 2·C Receiver 'or collector. Rare
serial number ooot . Is lirst in production 01
Drake 2'<:',. Make otler, Pierre Gagnon, 939 Cote
Vertu App 315 . Ville 51. Laurent. Quebec, Canada
H4L 1Y7.

FOR SALE: 2O-100t Rohn Tower wllh tillIng adap­
tor plate lor use as top section 01 256 lower,
Masl, bearing. rotor ptate included, $25. Pick up
only. Fred. N2ACZ, 212·476·6310.

DYNAMOTOR B 0·77.(; new in crate. 12V to
loooV. You ship in ful l. wmQv, 164 Jefferson
Ave., F8irporl, NY 1.....50.

SEL.: New FRG7000, perfect condition, $500,
Arso: Multi·Filler t-orn Communication Research
Inc" sao. Tracy, 202 Old Mill Road, Middletown,
CT06457; tel : 2OJ.J46.0532.

TOP PRinS PAlO
fOR YOUR t:XCESS
INDUSTRIAL AND
TRANSMITIING
TUBES
~ us your lin
01' ~II lor poe"­

f2Q, ) 219· 1518

48 1 c.tty An. '.t~non , N..I. 0750 3

CIRCL E 2S0N REAOER SERVICE COUPON
102

elECTRONIC seRAI' WANT to: Send tor my
buying list. Roland Guard. W6TWT. 10105 Stern
Ave., Cupert ino, CA 95014.

NEW TAYLOR RS.O. LOW PASS FILTER Five
Tunino ci rcui lS to cUSlom notch TV channels
1KW. new $3-4. sell 525, Bob Bradley. W9WGD.
1002 Forest Road. La Grange Park. IL 60525.

NEED USER'S MANUAL lor PAlA '2720 Music
Synthesizer. Can copy and return 01 will buy
copy. KB6BO, 5222 COringa Dr., Los Angeles. CA
900<2.

OLD CQ MAGAZINES wanted bcm 1945.1975.
Wi ll pay postage. Bob, W08NVN , 345 Lombard,
Columbus, OH 43226.

TRADE Kenwood 700SP all mode z-meter rig or
video tape machine lor an h.l tra nsceiver 1 year
or fess old. Send e.a.s.e. to PO. Box U2.
wmterccse. FL 32220 lor more in fo.

SELL: Nationa l HRO-60T with cons ABC 0 and
Manual. Very good. S225, you ship. W9VZR, 4627
North Bartlett Ave., Milwaukee. WI 53211 .

KODAK Graphic Arts Fi lm 10 X 12 inch sheets
PMT Transparent receiver 100 sheet box. 515.
New code date Jan. 1980. Bi l l Hayward. 6600 NW
Hilldale Dr., Kansas Cily, MO 64151 .

SELL: 'reo-tee Century 21 , mint condi t ion with
exlernal trequency calibrator, $250. C. Burke,
WA2SLK, RRl Box 164A, Farmingdale, NJ 07727.

FREE: fdenlify parts with my pre-cut tapes. Full
card for s.e.e .e. 1.000 heavy address label s With
call , $2 postpaid. D. Testa , Box 9064.(;0.
Newar1l, NJ 01104.

FOR SALE: Ten Tee Argonaul 509 ORP. Ten Tec
power supply. Astalic 0 104 mike. SJOO. WD510E,
6713lakeaire Dr., Oklahoma Cily. OK 13132.

SELL: HW·l 01 . SB-&Xl. p,sJspkr., $299, SB.303
rcvr. 5199. Johnson KW MatChbox , 5109. 1'1 1ship.
FB condition. F.H. Sullivan, 2011 Maslers Lane,
Missouri City, TX 71459. 713-475-4651 .

CIRCLE 79 ON REAOER SERVICE COUPON

HOT DX INFO!!!
World·s Best Known

WEEKLY ox BULLETIN
Carli _ Fr~uencies _ PI'"op~lion - QSL Into

fOf lhow Rate and Exot ic CO<,l ntrill\
SEND Busil'"M'u iiu SASE tOt ...-np le copy

TO THE OX BULl.ETIN
306 ""'0"1'00 Iwe" "''''non. CT 06066

KW LINEAR: 60-10. SB·23O. mint; $360. Spare
8813; $150. Combo: S499, Hank , WA20VG.
212·490·2160.9105.

BUY. SELL TRADE new and used amateur radio
and computer equsprnent. Monlhly pybhcation.
lifetime subscnpucn $5.00. Send to Nuts &
Volts, Box 1111.0. Placentia. Cal ifornia 92610.

SALE·TRADE: General Microwave-Model 351
Standing Wave Meter. wilh manual. New cos t
$400. Best offer. WB1HKV, 40 Mathewson Ave"
Enfield, Conn . 06082.

HAMMARLUNO HQ 120X diagram & manual
wanted. A. Randall. K6ARE, 1263 Lakehurst Rd.,
Livermore, CA 94550.

OX STATION NEEDS SOME ASSISTANCE In
donations of printed aSL cards. Gary Milchell.
P.O, Box 509. Marsh Harbor , Bahamas,

FOA SALE: Bullernut HF4V·S vertical , S25.
Healhkit HW-8. excellent condition. $100. Hy·
Gain TH3MK3, never assembled. $150. Pick up
only. Fred. N2ACZ, 212-41fi.8310.

SALE: MFJ CW Filter, $10. MFJ Speech Pro­
cessor, S25. Clegg Thor, SSO. Edu·Kit, $40. WB2·
JII ,91'·138--6209.

SELL HAMMARLUND 110A mint. $150 firm. 40
channel AM!SSB (new) Motorola Base CB, $lSO
firm. A, Jones, 5·16 A Mendez Pldal, EI Senorial
Rio Piedras, Puerto Rico 00926.

FOR SALE: Sab1l0nics Model 2000 01.11.1. with
Charger/AC supply and PO,hcads. Cushcraft
A1.1·20T 2.meter Twist beam, nearly new.
WANTED: BCB earner-current transmiller in
working COndition. Karl Thurber, W6FX, 311
Poplar Drive, Mill brook , AL 36054.

WANTED: "'ibroplex single lever paddle in ex·
ceuent condition. WOOGJ, 38 lawrence Pt.,
Freehold, NJ 07126.

SALE: PRECISE Model III GM and EM Tube
Tester 4 prong Ihrough Nuvtetora and Ocmpec­
Irons. $50. E. Erickson, 343 Calherlne SI., So.
Amboy , NJ 08879.

NEW EIMAC 8813 Ceramic KW Tubes. $140 pp.,
warranty. H. Goldman, 99 Par1\ Ave., Dept. 23,
New York, NY 10016.

SELL: Harris AF Comm RF 505IS07. Perfect wit h
manuals. Will ship.LA5HE, Box 13,LJan, Oslo 11
Norway.

WANTED: " Electrons Away·' and "A Man of High
Fidelity" Edwin Armstrong. KOCAB. 1940 Grand
Ave., Marion, Iowa 52302.

SELUTRADE: Drake MSA·l Communlcallons
Receiver, Hal 2010 keyboard, Viking Courier
Amplifier, 4·1000A. SASE for large lisl. George
Churpek, N6FL 839 Cambon Circle, Oja i, CA
93023.



Palomar
Engineers

R-X Noise Bridge

Fully guaranteed by the originator of
the R·X Noise Bridge. ORDER YOURS
NOW!

'Mly wort<. in the dark? Your SWR mete­
or your resistance noise bridge tells QrIly
half the story Get the instrument that
really works. the Palomar Engineers R·X
Noise Bridge. Use it to check your
antennas from 1 to 100 MHz . And use it
in your shack to adjust rescoeit frequen­
cee 01both series and pao-allel tuned cs­
CUlts, WQt1ls better than a dip meter- a"1d
costs a lot less, Send for our free
brochure .

The price is $55 ,00 in the U,S. and
Canada . Add $3.00 shippingfhandling .
California residents acid sales tax.

• learn the truth about your
your antenna.

• Find its resonant fequency.
• Adjust it to your cperet­

ing frequency quickly and
easily.

The Palomar Engineers R-X Noise Bridge
tens you if your antenna is resonant or
not and. if it is not . whether it is too long
()( too short . AI this in one measurement
reading . And it works just as wei wrth
IWTH)Mdo()ll/y receivers as WIth general
coverage equipment because it gi'Jes
perfect null readings even when the
antenna is not resonant. It gives
resistance and reactance readings QrI
dipoles. inverted vees. quads. beams.
multiband trap ocoee and vertiCals. No
station is complete without this up-to­
date instrument.

" there is DOe place in your statiOn wt'Iere
you cannot risk UIlCertain resons it is in
your antenna .

Box 455. Escondido, CA . 92025
Phone: (714J 747-3343

Writ. or P'>- lor
1pIQ.-.d pr iee ...
007 ) 462·6882

15 minutes to in­
stall: scan restarts
when carrier drops
011 ; busy switch
controls automatic
scan en-ott : in­
cludes module and
instruction s.
Model AS-t.

$25.00

30CHAHNa
CABUT1I

- COHVERIER

ORDER No. I86AEt:Hl FRE!:o£
[2Iii Iit3C ROUTE !iN. UNUSU

...
L

IC " ...RU
PL"TTlHIUROH. N.Y. 1Z1lO1 £L£c tRoNe"tt.t "'LoG1
t <l.' tl 1815061"'00 .10£""

CIRCLE 36 ON RE"OER SERVIC E COUPO N

CIRCLE 350N RE...DER SERVICE COUPON

,.-_RUBBER STAMPS_ -,
3 1nes wfcal sgn $3.25 ppd .
Send check or money order:

G.l. Pierce, K6CAQ
5521 Blrkdale Way
an Diego, CA 9211

CIRCLE 24 ON READER SERVICE COUPON

4 MAG FILES $4 .95
s.nct $0" pkIO s'00

"" -'09" ar>d~ 10
DOlI IftDUIITJtItr:1

P.O. 80X _ H
DOVER. N.H. 03820

YAESU FT·207R OWNERS
AUTOMATIC SCAN MODULE

GET ORGANIZEDI_ ........·_Or _
. ..... ... _ .._.' • • 11m i . _

PI"9",n. lohd .....~ ,,,1>0< . ....-.-..n,.
, $-lin. ~riormant»--IOlid nil.,

• Hut dinipltion reduced 60'Jl0
• Goodby. h...d-t~fjnd tubn

• UnIimitld t1Qllipmiffll life

TUBES TERS tos1 IHs III.., two lOOn.
....,;l .e OU-..,Ieed for 10 long .... 'IOU own
your S~i... .

ENGINEERING CONSULTING
P. O. BOX 94355

RICHMON D, B. C. V6Y2A8. CAN ADA

S-lINE OWNERS
E1IIHA1IIC f VOUR I"'V f";TMEN T

TUBESTERS ' ·

H.F.CTROKIT
DX·QSl SERVICE

P.o . 80" 568. DEPT. - c -. MILFORD. MA OHS7
Ou r p ro fessional service will m,111 your
OX QS L Cuds FIr st Class to <l ny OX
Q SL Burea u . QS L }.1 aIMg€r or direc t. if
neuher is available.
I 2S Cards. S,Oi each. 2650 Cards.
5.06 l'dCn ; O ver SO Cards. S.OS edch.

CIRCLE SlON RE...DER SERViCE COUPON

10/$3.19
101S5.'~

$1 .7'
3tSl .00

101S1."
$2.59
$1.7'

101S1,99

..

13.8V
3.3 Amp
cont.

ANTENNA
SALE

We Can Sallsly Your HyGaln.
CushCrah and Other Antenna Needs
At Special low Prlcl!Is. Prompt Delivery
To US Or Canada ....

For Further Information Write Or Call :

EAGLE
ELECTRONICS

Marty, KB2DO (716)434-2012
52 Vine St. lockport, N.Y.14094

Will Export To Canada
CIRCLE 420N READER SERVICE COUPON

CIRCLE S'iON READER SERVICE COUPON

Heevy Duly. Filtered & Fused

50% OFF SALE
$15.95 $2.50 Shipping

COAXIAL CABLE SALE

NEMAL ELECTRONICS
S685 S W 80111 ST-. OEPT , U . MIAMI. FLORIDA 331U

TELEPHDNErJOSI661·553<'

POLY.THY~N.DIEL_CTAIC
RG213 non conl.rn,nal,ng 95 .,. snleH:l mIl spee 3. ' 111.
RG11"'U 75 ohms 97" . shoeH:l mil spec 21'11t
RG8U 97 .... s llle H:l ...h,te jaCke t N'lIl
RG62A,U 93 ohn\$ 09'111

LOW LOSS P'OAM IMELaCTRIC
RG8UllO"- sh...1<l 18'l1t
RQ!'>8lfllO 'Io shIeld 07'I1t
RQ!'>8U 9!'> .... sh,e ld 10'llt
RQ!'>8AU Slra fl<.l ed ceore- 80'1, Sh,eld 11·11I.

ROlor cable2 ,18ga 622ga . , .. ,, 19' 111.
_sh,pping $2!'>O 1st 100 It. $200 each aee-rtco tt

CONN.CTOAS
Pt·2!'>9 push-on ada~l1er s he ll
Pt ·2!'>9 & 50239
DOUble tJI .... Connect'"
1 II p.otCII c",d ...'RC'" type pl"gs eaclI end
RedtJcerUG·175 0< 176
UHF T ItJl 35ll)
Elbow ItJl 3!'>91
F!'>9'" (TV type)
_ s lIlpp ,ng 10' . add·l. $125 m,n,mum

f~EE CATAlOll- VISA I ~AS1 E~ C~AAGE-C 0 0 AOO $1 sc
fl.... ~ES AOO 4%

PSC 3000 $315
Includes Touch Tone Pad

vou 'KfIj-e mol' tun an(! t'( ~emtI' l on 2 mettl ~101 ",,\n tile
A.l [)[~ ~s lOOO bec.use 01 'ISP'lllular, $lOt,·oH lle-art t elf'­
. , n"mce 1,.lu" s Such n moeJo· oompuler control led lull
tl.Ind scan .nll memo<y IUlICloons. CMOS PI. dlg'til s,n lllr'
$<ll!ll. ~ble contrcM _ • •cenenr rtteJVer S"'1Slt ..'ty
2~ .. . tts out~ much mo<'

f .... U'S -,. -.y1ad..., • • ,IIOIy;;:."l

REGULATED POWER SUPPL

CIRCLE 39 DN READER SERVICE COUPON
CIRCLE' ON RE...DER SERVICE COUPON 103
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PlUI4 Mild &11 rude. Inquiries dl rl!<;t1y.
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We'd like to s.. your company listed here
too. Contact Jack Gutzeit, W2LZX, our Ad·
vertlslng Menager at 5tS-Nt·2922towork
out an advertlalng program tailored to aull
your needs.

Sly You Slw It In CO
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'DUBLE YOUR PLEASURE

Versatility Plus •••
Work Both 2 and 314 Meters
With Yaesu's New FT-720R

The FT-720R series is a compact VHFI 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.

28'

LCe-2/LCc.3
Heavy Duty Case

LCC-4
Shorty Case

FT5-32E
CTCSS Encode Only

32 Tone Selection

FT5-32ED
CTCSS EncodelDecode

32 Tone Selection

FTI·1
16 Key

DTMF Encoder

And for Top Performance while
portable . • . Choose the new
FT-404R 70cm Hand-held.

FT-404R
6 Channel. 3 Watt
UHF Hand-held

Also available:
NC·3A Quick Charger
YM·24A Speaker/Mic
PA·2 Mobile Adapter
MMB-10 Mobile Bracket

V&§@~ \t7
Theradio. V

YAESU ELECTRONICS CORP.. 6851 Walthall Way. Paramount, CA 90723 • (213) 633 4007
YAESU ELECTRONICS Eastern service en, 9812 Prlnceton-Glendale Rd.,C lnclnnati ,OH 45246

O AClE .&6 ON REMlER SEIMCE CAAO



ICOM Quality and Performance in the Most
Compact and Economical Hand-Held Designed for Ham Rad"

1C-2AT
Synlheslzed 2 MeIer
Hand-Held

FEATURES YOU'VE WANTED
o Touch Tone" Pad
'1 800 T/ RChannels.

Synlhesized.
o 1.5 WaN Output High/

low Power BaNery
Saving Switch 10 .15
Watt.

o Separale built in
Speaker & Mic. Excel­
lenl audio quality.

C Compact. About the
size of a dollar bill.

o 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-Heid on
the market.

o ICOM ievel Receiver
Performance-ICOM
Quality Receiver in a
compact package
(.2uv / 20 d b typical)

o Optional leather Case,
Mobile Charge Cord,
Desk Charger,
Specker/ Mic
available.

o With slip on/slip oil
BoNom NiCd Pack, you
can vary the size of the
Hand-Held from about
116 mm high ta 175
mm high. Easy to carry
extra Snap-on packs
packs with you for ex­
tended trips.

o Compiete with BP3
NiCd Pak, wall chargeJ\
flexible antenna and
belt c lip.

BACK VIEW
±600 khz oNset

simplex/duplex
HI/lo pow

TOP VIEW

BNC antenna connec
"Rubber Duckie"
standard

I transmit indicator
squelch

volume
control

on/oil
5 khz channel selectlo

10khz channel selection
speaker/mlc jack
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