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"Small wonder" .••speech processor,
NtW switch, IF shift, digital display

TS-13DSIV
• VFO-120 remote VFO.
• MB-100 mobile mountin g

bracket.
• PS-20 base-station power

supply for TS-1 30V.

Optional DFC-230 Digital
Frequency Controller
Frequency control in 20-Hz
steps with UP/DOWN micro­
phone (supplied with DFC-230).
Four memories and digital
display. (Also operates with
TS-120S, TS-530S, and
TS-B30S.)

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

• Buil t-in d ig ital display,
• Buil t-in RF altenuator.
• IF shift (passband tuning).
• Effective noise blanker.

OPTIONAL ACCESSORIES:
• PS-30 base-station power

supply,

• YK-88C (500 Hz) or
YK-88CN (270 Hz) CW filter.

• YK-8BSN (1.8 kHz) narrow
SSB filter,

• AT-1 30 compact antenna tun er
(BO-lO meters, includinq three
new bands),

• SP-120 external spea ker.

• 1$-1308 runs 200 W PEP/160
W DC input on 80-15 meters
and 160 W PEP/1 40 W DC on
12 and 10 meters. TS-13DV
runs 25 W PEPt20 W DC
input on all bands.

• Built-in speech processor,
• Narrow/wide filter selection on

both CW (500 Hz or 270 Hz)
and SSB (1,8 kHz) with
oplionallillers.

The compact, all solid-stale
HF SSB/CW mobile or fi xed
station TS-130 Series trans­
ceiver covers 3.5 10 29.7 MHz,
including the three new bands.

T5-130 SERIES FEATURES:

. 80-10 meters. includ ing the
new 10, 18, and 24-MHz
bands. Receives WWV,

P$ -30 SP-120 TS -130S VFO-1 20

"Top-notch".. VBT, notch,
IF shift, wide dynamic range

•

The TS-B30S has every con­
ceivable operating feature
built-in for 160-10 meters (in­
cluding the three new bands) .
It combines a high dynamic
range with variable bandwidth
tuning (VBT), IF shift, and an IF
notch filter, as well as very
sharp filters in the 455-kHz
second IF. Its optional
VFO-230 remote digital VFO
provides five memories .

TS-830S FEATURES:

• LSB. USB, and CW on 160-10
meters, including the new 10,
18, and 24-MHz bands.
Receives WWV.

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

• Variable bandwidth tuning
(VBT). Varies IF filter pass­
band width.

• Notch filter (high-Q active
circuit in 455-kHz second IF.

• IF shift (passband tuninQ).
• Built-in digital display (SIX

digits, fluorescent tubes) ,
analog dial, and display
hold (DH) switch.

• Noise-blanker threshold level
control.

• 6146B final with RF negative
feedback. Runs 220 W PEP
(558 )1180 W DC (CW) input
on all bands.

• Built-in RF speech processor.
• Narrow/wide filter selection

onCW.
• SSB monitor circuit to check

transmitted audio quality.
• RIT (receiver incremental

tuning) and XIT (transmitter
incremental tuning).

OPTIONAL ACCESSORIES:
• SP-230 external speaker with

selectable audio filters.
• VFO-230 external digital VFO

with 20-Hz steps, five
memories, digital display.

• AT-230 antenna tunerlSWR
and power meter/antenna
switch 160-10 meters,
including three new bands.

• YG -455C (500 Hz) or
YG -455CN (250 Hz) CW
filter for 455 kHz IF.

• YK-88C (500 Hz) or
YK -88CN (270 Hz) CW filter
for 8.83 MHz IF.

• KB-1 deluxe heavyweight knob.
• (VFOs for 15-8305, T5-53OS,

TS-130 Series, and TS-120S
are com pat ible with all four
series of transcefvers)

~!5!N~o~2919
11 11 W est Walnut, Compton, Ca lifornia 90220



The R-GOO IS a high
performance, general coverage
communications receiver
covering lSO kHz to 30 MHz
in 30 bands, at an affordable
price. Use of PLL synthesized
circuitry provides high
accuracy of frequency with
maximum ease of operation.

. 1SO KHz to 30 MHz
continuous coverage, AM,
sse, or CWo

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

• Five digit frequency display,
with 1 KHz resolution.

. 6 kHz IF filler for AM (wide),
and 2.7 kHz filters for sse,
CW and AM (narrow).

• Up-conversion PLL circuit,

or lropr.o EKt sensr vlty.
selectivity, and stability.

• Commumca ons type noise
blanker eliminates "pulse­
type- noise.

• RF Attenuatar allows 20 dB
attenuation of strong signals.

• Tone control.
• Front mounted speaker.
• ·S· meter, with 1 to 5 SIMPO

scale, plus standard scale.
• Coaxial, and wire antenna

terminals for 2 MHz to

30
SO z 02

• 100, 120, 2: iil.;':a'n~d; 240 v:
SOI60 Hz. Selector slliitch on
rear 1= anel.

• optro-ret 13.8 VDC operation,
using DCK-1 cable kit.

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

OPTIONAL ACCESSORIES:
• DCK-1 DC Cable kit.
• SP-100 External Speaker.

R-1000
"Hear there and everywhere" ••
easy tuning, digital display
The A·1000 is an amazingly . 30 bands, each 1 MHz wide,
easy-to-operate, high - . _ • Five-digit frequency display
performance, communrcauons with 1·kHz resolution and
receiver, covering 200 kHz to analog dial with precise gear
30 MHz In 30 bands. This PLl dial mechanism.
synthesized receiver features a • BUilt-in tz-nour quartz digital
digital frequency display and clock with timer to turn on
analog dial, plus a quartz radio for scheduled listen ing
digital clock and tim er. or control a recorder through
R-l000 FEATURES: remote termina l.
• Covers 200 kHz to 30 MHz • Step attenuator to prevent

continuously. overload.

- .._---~------

• Three IF fillers for optimu m
AM. SSB, CWO 12-kHz and
6-kHz (adaptable to 6-kHz
and 2.7-kHz ) for AM wide and
narrow, and 2.7·kHz li lter for
high-quality SSB (USB and
LSB) and CW reception.

• Effective noise blanker.

• Terminal for external tape
recorder.

• Tone control.
• Built -in 4-inch speaker.

• Dimmer swrtcn to control
intens ity of S-meter and other
panel lights and digital display.

•

• Wire antenna term inals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz.

• Voltage selector for 100, 120,
220, and 24 0 VAC. Also
adaptable to operate on 13.8
VDC with optional DCK-1 kit.

OPTIONAL ACCESSORIES:
• SP-100 matching external

speaker.
• HS-6 lightweight, open-air

headphone set.
• HS-S and HS-4 headphones.
• DCK-1 modification kit for

12-VDC operation.

SP·100 R-1000

~~!N~o~29Ie
1111 West Wa lnut, Com pton. California 90 220

HS-S



FIVE STORE BUYING POWERI

TS·830S

SAVE substantiallyl
Call now for
your price

Caht. ....sid..n!s pIeas.. add sa les tax,

76PA
REGULAR

$2195

YOUR PRICE $1799

78
REGULAR

$3185

YOUR PRICE $2599

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

TS·130S

TR.7850

KENWOOD

77DX REGULAR $4945

YOUR PRICE $4199

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

Prices, sP<lCihcat ions , desctiptions subject to chenge without nolice,

EID ALPHA SUPERLATIVE
AMPLIFIERS

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

BRAND NEW FROM YAESU • HF TRANSCEIVER
ASK FOR DETAILS, PRICES • HAND-HELD

Sensational savings!
COLLINS/ROCKWELL KWM·380

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

o
[I
" -NEW

l;~.~,. ·1

TR-2500, - -.

~~~g-,
ASK-fOA.,

PRICE$;PETAILS

[O J

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

Hwy 24 Downtown. LeI! 27th ott-ramp.

ANAHEIM, CA 92801
2620 w. La Palma,

(714) 761 ·3033 (213) 860-2040
Belween Disneyla r>d & Knoll's Berry Farm

BURLINGAME, CA 94010
999 Howard Ave•. (415) 342·5757
5 miles sooth on 101 fro m S.F. Airport

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

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

I1wy 163 &. Clairemonl Mesa Blvd.

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

FREE PHONE

800
854·6046

VAN NUVS, CA 91401
6265 Sepulveda Blvd " (213) 986-2212

San Diego Fwy at Victory Blvd

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

U.S A.

...eA · ....LI...NCE • iU.PHA· ...MEGD · AM PHENOL · " ARl•ASTRON
•...V"-Nn ·8E"'ICHER· BEA K·fEK · BIRD · B&w · C.o.U 800K ·COE
_COLLINS_CUBIC 'CURTIS ·CUSHCAMI· DAIWA • DATONG
• DENTRON· OflAKE ' OX Ei'I(ll NEERING • EII,t OoC • HUSTl.ER
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AN EDITORIAL

have some pictures of the plant to show
you a little later on. After lunch Marv and I
went back to San Diego for a tour of the
corporate headquarters of Cubic itself.
Karen Purdy, the Senior Public Relations
Representative of Cubic, gave us the full
tour of the operation excluding, of course,
classified areas where they produce
equipment for the government. It was
large and impressive. By the way, that
same musical group had followed me to
San Diego from Houston and was appear­
ing there.

On Thursday night I flew to Phoenix for
the 1981 ARRL Southwestern Division
Convention in Scottsdale. Lew McCoy, I
W11CP, and his wife Martha and Charlie :
Mulkin, W7KB, and his wife met me at the :
airport and took me for some Mexican ' ,
food prior to settling in for the night. It was ,
a great feast and certainly enjoyable '
company. The show started at noon on
Friday, and the c rowd remained enthusl­
astlc all weekend. I ran out of eo's on
Satu rday afte rnoon and could have used
another case or two. Most of what we
brought was sold, and there was very ut­
tie to carry back. While any show atten­
dance is modest in comparison to Day- :
ton, it was been my experience this past
year that people have been coming out ,
and supporting their local shows, and our
reception in particular has been extreme­
ly good. Many thanks to all of you who
have given us the support and words of .
encouragement during this past year. '

We have one more show planned for
this year and perhaps a few side trips
which I will report on in later issues. The
year is winding up very well for us, and
truly we have you to thank.

I would also like to thank John Rogers,
W2ADC, for once again provldlnq us with
a beautifu l holiday cover. The winter ,
scene is tranquil and perhaps reminds us
of a peaceful time gone by. I think that
once in a wh ile we all have to stop and
catch sight of that d ream and that place.

As 1982 approaches and with the holi­
day season upon us, I'd like to extend to
all of you our best wishes and felic itations
for a happy holiday and new year.

This Convention was held at the Virginia
Beach Arts and Conference Center,
which is one of the nicest facilities I've
ever been in. The lighting was uniform
and at a comfortable level, and the air­
conditioning was set at just the right tem­
perature to keep everyone comfortable.
It was certainly spacious enough to ac­
commodate the crowds that showed up.
Attendance was sign ificantly up from the
previous year, and the indoor flea market
was loaded with goodies. I managed 10
buy a terrific relay and an old apothecary
jar plus a jar of local raw honey. Since it
was also off season (after Labor Day), the
hotel rates were at least half the normal
rate, and the local restaurants were also
great buys.

The following weekend found Dick,
Jack, and me flying down to Houston for
the Houston Com-Vention 81. First let me
say that Houston is really a big town sec-

.. On The Road Again graphically. The last time I was in Hous­
ton was 20 years ago, and like anything

It's beginning to sound like a song by else, the changes were startling. It's real­
, Willie Nelson, and the melody lingers on . Iy Quite a city now. The Convention was
' On the road again, indeed. It was back to held at the Astro Village Hotel across the
' the Chicago area for Radio-Expo on sec- street fro m the Astrodome, and needless
I tember 19th and 20th. The c rowds were to say, the accommodations were plush.

, , good, and it looked like most hams were I'd like to think that perhaps someday a
in a buying mood. As Murphy would have Houston Convention could fill the Astro­

, it, our shipment of CO'sdidn't arrive (they dome, but for this year at least it wasn't
, r stnt haven't been located), and scour dis- possible, since some musical group call­
, play consisted of whatever I managed to ed "The Rolling Stones" already had it

, -cartv with me on the plane. I'm glad to booked. So the few thousand of us who
I ' say that it didn't stop the many people showed up had a great time at the hotel
' from stopping by the booth to say hello instead. We did have a treat, though, in
t and subscribe. that R.L. Drake unveiled their new TR-5 at

The next Friday I went to Washington, the show. Delivery should take place to
D.C.toattendaNIACmeetlngattheFCC. dealers at about the beginning of the

' By day's end I was on a working commit- year, so plan a trip to your local Drake
' tee with both Wayne Green (of 73 rnaaa- dealer to see one. It's so new at the mo­
I zine fame) and Chris Im lay (who has been ment that they didn't have literature avai l­
, f ill ing in for Bob Booth of the League). Our able yet.
little troika should help dispel the myth I arrived home Sunday night and man­

I that we can't all agree on the same thing, aged to put a few days in at the off ice. On
' and perhaps we can act in concert for Wednesday I flew to San Diego, Cauter­
r some common good-namely amateur r ue, arriving at about 3:00 a.m. (N.Y.
[ radio. time), and afte r a night's (or morning's)

On Friday evening I flew from Wash- sleep I was picked up by Marv Druskoff ,
ington, D.C. to Norfolk, Virginia and then the Sales Manager for Cubic Communi­

td rove to Virginia Beach where I met Dick. cations. He drove me up to Oceanside,
I That weekend (September 26th and 27th) where I tou red the plant that turns out the
,was the Roanoke Division Convention. Astro-tna's amonc other products. I' ll 73.Alan, K2EEK

" - "__ _ ,. ,. " ,, _ ~ J,
4 • CQ • December,1981 Say You Saw It In CQ

' 'lVell, the holiday season is upon us
' once again, and again we all have our
.wlsh lists out for Santa to fill. Whether it's
t a new piece of equipment or a new anten­
na, it's sure nice to wish and dream that
this just might be theyearyou'll need that

' giant sized sock next to the fireplace.
December 1981 also marks the birth-

, .day celebration of the OSCAR program. It
was only 20 years ago that the first

' OSCAR was launched at 2041 GMT on
' December 12, 1961. Starting as an idea
by eo's Don Stoner, W6TNS. a satellite
program was proposed utilizing amateur
radio's vast technological resources.

: The name OSCAR was coined by Don,
I and he got the ball running for a Project
OSCAR Committee, which led to the first
launch 20 years ago. It sounds simple to­

, day in retrospect, but it was Quite a vision
: for W6TNS and for the folks at CQ during
, that time. Thanks Don.



"all other gear gave us trouble ...
the TEN-TEes just kept working great."

-

•

,.

1981-82
Trans Pacific DX Expedition

used TEN-TEC OMNI-C transceivers.
KINGMAN REEF. PALMYRA. TOKELAU ­
33.000 contacts without a miss.

As George Carleton (AD0S ex KH5K) said in a letter to
TEN-TEe ... "12,100 QSOs from Kingman, 8100 for
me, 3 100 in the first sitting with the rig on a continuous
33 hours except for 2 minute gas breaks . . . off other gear
gave us trouble due to salt spray - the TEN-TECs just
kept working great.

"This is the most QSOs ever from Kingman and all
were barefoot. A few times generators ran out of gas dur­
ing rainstorms with rigs operating on TX ... no problem

with voltage drop , and no damage. No tuners were
used .. . only your rigs and (antennas). The wind blew
continuously from 20 knots to 50-60 knots and we fiter­

arty had to open the tent to let the rain out, salt water and
spray everywhere, watches quit, keyeno and linear (other
brands) quit after the first QSO - arcing due to soh spray,
but the TEN-TECs never even got warm when the tent
was around 100°F.

"v., American gear is best."

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

The spectacular performance of the TEN -TEC OMNI-C
results from these fine featu res:
. 9 hI bands • Total solid sta te- from the pioneer. Broadband -,
from the pioneer . 3-mode, 2 -range offse t tuning- receiver, transmit­
te r or tra nsceiver . Optimized receiver sensitivity . Greate r dyna mic
range . Optimized bandwid rh-c- seven response curves- up to 16
poles of filtering . Notch fil ter . Noise bla nke r . "Ha ng'" agc for
smoother ope ration . Full or semi break-In (QSK) • WWV reception
on 10 MHz band • DIgital readout . Separate recewe antenna input
• Automaoc."lIy swi tched SlSWR meter . 200 wa tts input all bands
• \OX and PTI • Phone patch jacks . Zero-beat switch . Adjust<l ble
volume <lnet pitch sidetone • Adjustable threshold ALC • Front panel
band switch else controls linear or antenna . Automatic sideband se­
lection • Super audio quality- less than 2% TI-ID • Impeccable sig­
nel-eexceeds FCC requirements . High stabil ity- less tha n 15 cycles
cha nge per degree F temp. change . High articulation keying- set to
3 mse c, rise lind dec<ly time . Compression loaded speaker . Plug-in
circuit boards . Operates on 12-14 V de mobile. 1151230 V ec with
external supply . MIlde in U.S.A. by pioneelS in solid state ama teur
radio - TEN-TEe.

See your TEN-TEC dealer
for the great All-American
transceiver - TEN-TEC OMNI-C. 'r.::.~~EN_TEC , INC.1.'11 7 U ,ER Y, U E. TENNESSEE 31"2



• Bethlehem, West Virginia Expedition - The Triple States Radio
Amateur Club will operate from Bethlehem, West Virginia from
December 17 to December 21 from 1400 to 2300 UTC daily.
Operating frequencies for WD8DDU8 will be 7.275, 14.325,
21.425, and 28.550 MHz on s.s.b., and 7.110, 14.075, 21.110,
and 28.110 MHz on c.w. A special holiday season card will be
sent toall contacts.Send an e.a.s.e. to TSRAC, 26 Maple Lane,
Bethlehem, Wheeling, WV 26003.

• Frostfest '82 - Frostfest '82 will be held on Sunday, January
10, from 8a.m. t04 p.m. at the Virginia State Fairgrounds, Rich­
mond VA. There will be approximately one acre of indoor heat­
ed space. All flea market tables will be inside, with outside
space available for tailgaters. Contests, prizes. Admission will
be $3. Fleamarket tables $6.50 per 8 foot table, tailqaters $2.
For more information , call Joe Stern at 804-737-0333 after 6
p.m. Monday through Friday. Talk-in on 146.34194 , 146.28/88,
and 146.52.

• Christmas, Florida 1981 - The Coronado Wireless Association
will operate from Old Fort Christmas, Florida from 1500 to 2400
UTC Saturday, December 19 and from 1300 to 2200 UTC Sun­
day, December 20. Listen for K4HML on 7281 , 14281, 21 581
kHz and 60 kHz up from low end on c.w. A special OSL will be
sent. For more information, contact K4HML, Box 1, Edge­
water, FL 32032.

• 10th Annual Midwinter Swaplest· This swaotest sponsored by
the WestAllis RAC will beheld Saturday,January 9beginning at
8 a.m. at the Waukesha County Exposition Center. Prizes, re­
freshments. Tickets are $2 in advance,$3 at the door. Reserv­
ed tables are $3, $2 at the door. Free tables on balcony. All in­
door swapfest. For more information , contact 1982Swaptest .
P.O. Box 1072, Milwaukee, WI 53201.

• VWOA Certificates of Recognition To Be Granted - The Veteran
Wireless Operators Association will grant cert ificates of recog­
nition to persons who operated and maintained ARC and/or
spark transmitters while serving as radio operators aboard
American flag vessels. Ceremonies will take place at the 57th
YWOA Annual Awards Dinner in New York, NY sometime dur­
ing the month of May 1982. If you qualify, please send your
name, address, name of the vessel, and the year you served
aboard the ship. Any facts, lncluotnq pictures,equipment, etc.,
will be helpful. Forward the info to Harvey R. Butt, Sr.,
Secretary, YWOA, 11 8 River Drive, Annapolis, MD 21 403. Ap­
plications must be received no later than December 1, 1981.

• RTTY Art Contest - The Chicago RnY Repeater Society has
announced its first RnY Art Contest which will run until Febru­
ary 28, 1982. The contest isopen to all radioamateurs and their
families, and entries must be original and not have been trans­
mitted before November 1, 1981. Entrantsmust supplyone un­
spliced 5 level tape and three prints for each entry submitted.
There is no limit on running time, and a maximum of 72 charac­
ters per line may be used. Entries must be compatible with mao
chines which downshift on space. At least 3 funct ions must be
used to terminate each line-carriage return, line feed, letters.
Winner will be awarded a model 33 ASRwith modem.Send en­
tries to Howie, WA9KEK, 1752 North Austin Ave., Chicago, IL
60639.

• Courage Center Handl-Ham System Hamfest - This annual winter
hamfest will be held on Saturday, December 5, at the Eagles
Club in Fairbault, Minnesota. Flea market, dinner at noon, pro­
gram, and prizes. For more information, contact Don Franz,
W0FIT, 1114 Frand Ave., Albert Lea, MN 56007.

N & G DISTRIBUTING CORP.
1201 N.W.12th Streel
Miami, FL 33126
(305) 592·9685

RAY'S AMATEUR RADIO
1590 US Highway 19 South
Clearwater, FL 33156
(813) 535·1416

GISMO COMMUNICATIONS
2305 Chcmy Road
Rock Hill, SC 29730
(803) 366-7157

MADISON ELECTRONICS
1508 McKinney Ave.
Houston, TX 77010
(713) 658.Q268

Bfl ITT'S TWO·WAY RADIO
2508 N. Atlanta Rd.
Bellmount Hills
Shopping Center
Smyrna, GA 30080
(404) 432·8006

AGL ELECTRONICS
13929 N. Central ElIpwy
Suite 419
Dallas, TX 75243
(214)699·1081

AJAATEUR ELECT RONIC
SUPPLY

621 Commonwealth Ave.
Orlendo, FL 32803
(305) 894·3238

AJAATEUR ELECTRONIC
SUPPLY

1898 Drew Street
Clearweter, FL 33515
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AMATEUR RADIO CEN TER
2805 N.E. 2nd Ave.
Miami, FL 33137
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ACK RADI O SUPPLY COMPANY
3101 4th Ave. South
Birmingham, AL 35233
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SOUTHERN UNITED STATES:

Write today for HAL's latest

Can Or Stop-In find S••
HfiL Equipm.nt fit your
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AMATEUR ELECTRONICS
SUPPLY
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CW ELECTRONICS
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UNIVERSAL AMATEUR RADIO
1280 Aida Drive
Reynoldsburg, OH 43068
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HAM RADIO CENTER
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(314) 993-6080

THE HAM SHACK
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Evans ....II., IN 47711
(812) 422.0231
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(219) 484-4946
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In the proud tradition of
the S/Line and KWM-2:

Collins KWM-380.
What is " tradition" '! Fifty years of HF
communications experience and a high
technology base that makes us an industry
leader. Plus added value like the KWM-380
tz-month warranty and 24-hour factory "burn­
in~ followed by individual testing and
calibration of each transceiver,

The Collins K W:-'1 -380 gives you "tradi­
tion - in one box . xttcroprocessor control
provides operation from the front panel or
optional remote interface connector. Plug-in
read-only-memory l.C. allows the addition

ofWARC band changes. Built-in AC/DC
power supply le ts you operate almost
anywhere.

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

The Collins KWM-380. A sound investment
that offers excellent resale value. See it at your
authorized dealer. Col lins Telecommunications
Products Division. Rockwell Inte rnationa l.
Cedar Rapids. 100\'a 52498. Phone
319/395-5%3. Telex 464--435.

, , Rockwell International
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...where science gets down to business

CIRCLE 29 ON REAOER SERVICE CARO



UP TO
OFF OUR

LOW COST HIGH
FREQUENCY COUNTER

/1I1111J111111 1 I II 1111 11\\ \ \ \ \\\\\\\

COMPLETELY $13500ASSEMBLED
PRE·CALIBRATED
PRE-TESTED

MOOEL NO. OM-7
n.. "~~"",,", OU- I"I","" ",,,, I ,.....,,,, Co_ ~ .." .. " ...,<,-.__..... ~ ._llNC ""' ~"'l .. _.

_ ! ", .. !>.'oQ " H,
-1"'9...."0- ,..., "'"1>911 '_ cED~.,

- <;ty<l>" ' l pptn '" 25' I _~""" , .. , 0"" I"" ,,,....
- ....- _ """ ... 11 ·· ,<1'>3"1""'1llI<"""'.._

FREQUENCY METER MOOULE
"5Hz to 100MHz", OM-11

-._ .. "om 5><, .. 'OOM", "" _ _ , "". ""... . ", . _ "".... '" J1l
doIJ"' - -_'"'''"''' ........ - "" ""'''lI - __'''' CO-O:<""
{)hO-" OVM 0 lIII>l: ,_ .""'_ . ..... .. .... ""'." " ,."""
<»0 ("'" ,_, n "" """""'" of... _ " H' l • • _ (10' " .........
oa:urat< ...."I.
_ f_ FlIng< lHl to"10"''''
- ,~ ,_ "" , lIo9O"<"
_ " '"' _,""" "'OOHl,,, _ v

t<K!'" __ "'" lOW.

, _ "'·', 11lOlv $6300-~.. ,"' "- 1~",",, '1" OC _ _ ,_

1_~ ..w.c·11
- IlIj( _c...--.I_'PSA-Il

"" "gs

,~.

llJIr - 2'111'" 0 lol"
l -- ,~'" , lol"

•
02~"" 01" . , 1'" ' I ........... .....
'0 1'.... 1' 7'>'

'00"""

0.-"" ' ''' __.. XIof
6Cl'Np., .. lOCI\f IOC . 1(; ....,

CH' ,CH2 ,DlJ.c 1.00 Olff
OC -lOO .... 5o!lV "' ·IV ...
""... _ _ OC --'(l<"' J-

"", 110. '" TVI_' TV I - I
TV qr.<'_ _ " "",

1M<,..... """....."" ,
1M< 1VP-PI'l""",_ ,

'.... , "1... ' .. _ ... ,..
I) S~ , 3'<o

,OIlY 1' 20 220 1"""1, ,""---..p.o, "$Ow" '!lO(HI....0>_
.....' 5'"
o--_<lre

_." -w .. ,!,, OC " !~"'- JoB

"'IV d" _W ' "'' s... . tIC- W", T,.. - lOll
,....'0; " _ 1
10"...,.._"<I~ ~ ' ''' '''

,:l<llIUi31(!1-<00:11 . '.'''''' _ 1
""O<l" 11.. _9 !«Iml

- ><_5',_,

HITACHI SCOPE
SALE CONTINUED BY
POPULAR DEMAND!

,,-"""',....

'-­- ,-S_'... ...."'..
"" ,- "It

....'An'....,,.... ,,..,,, .......--I ·Y__

....._-"...,."",.'"...
MOOEL V-152B

WITH 2 YEAR MFG. WARRANTY

$6 4 4 95

WITH FREE DM-12
8 CHANNEL MULTIPLEXER

ACOMBINED VALUE
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tested 'Ready
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MULTIPLEXER,OM-12

LOW COST CAPACITANCE
METER MODULE, DM-8
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Circuit Designers
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Design Mate'· 2Low Cost Function
Generator DM-2 isaa-wavetorm function
cenerator. witha short-proof output amplifier
providing both variable signal empntuoeeand
constant output impedance . Completely wired ,
tested. calibrated and ready to test anything from
audio amplifiers or co-amp and eeucauonat
labora tory designs to complex industrial utora-
tcrv erojects . 54997Model DM-2
StOtt No. 05-0020

LIMITED
SUPPLY'

Pre-wired pre-tested - Jon't let this price fool you. this
is a high quality. high Ie capacity. portable self­
contained circuit designer

- Control switches and buffered - self-powered . in one compact.
LEO logic indicators good looking and durable

_ Plug your IGs into soroeness carrying case
breadboards, tie in power and - Ideal lor home experiments.
ground . connect your logic the laboratory and students
switches and LED indicators _ Battery (4 1'n Volt Gcells ' ) or

MODEL $58 -FAST. EASY TO USE! AG powered providing ecc-
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STOCK NO. LEOs, switches and circuits via lent portable use
14-0555 • 22-26 solid wire ' Batteries not included
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The completed controller circuit board and keyboard switch assembly are shown
mounted on a wooden base. The keyboard is like a typewriter keyboard, and the
SHIFT keys switch it from tower- to upper-case ASCII code. The interconnecting
cable running from the back of the keyboard assembly connects to a parallel port

on the author's home-brew BOBOA microcomputer.

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

• Simple design; requires only a few evenings fo r construction .
• Inexpensive: uses readily available TTL circuits and parts.
• Provides upper and lower case ASCII code; eight bit parallel data 10 the com­

puter.
• Two-key rollover, and keyswitch debounce features, to ensure accurate error­

free performance.
• Adaptable to either polled or interrupt ope ration; a CHARACTER READY signal out­

put and controller RESET are provided.
• All interlaces TTL compatible.
• Requires only + 5 volts for ooeranon. less than 380 milliamperes load.

There are a number of ASCI/keybOards commercially ava ilable to microcomputer hobbyists . There are also kits for
buildmg keyboards and LSI chips specially designed for keyboard applications. But for dyed·in-the-wool electronics
hobbyists who get their kicks from building their own equipment from scratch for the enjoyment and ecucetionet ex­
perience. this article o ffers complete instructions for building a home-brew ASCff keyboard controtJer with impres·
sive features, The reader who tackles truso toiect will be well rewarded for the time he spends. " Experimenters" will
also appreciate that the keyboard contro ller circuit presented is a versatile circuit which can easily be adapted to the
requirements of their own special applications.

BY EDWARD J. WORNER JR.·

F ifteen years ago I was employed by
the same company I work lor now I work­
ed as an electronics techn ician , and I
thoroughly enjoyed my work With elec­
tronics . But one day my ocss presented
an interesting proposal: " How would you
like to learn computer programming,
Ed?" he inquired. Well , that was a char­
lenglny opportunity that I couldn 't resist ,
especially since the company was lully
prepared to loot the bill for my training .
Within a few weeks I found myself writing
Fortran programs for a living f quickly oe.
cided thai I liked programming, and as a
result I have continued towrite programs
lor fifteen years, I started by writing pro­
grams in Fortran, and later I wrote pro,
grams in machine language. Untortun­
atetv. as time passed my skills as an elec­
tronlcs technician were called upon less
and less. like many of the people in 10·
day 's computer programming field, I had
become a computerized "retread." Bul
electronics remained my "first Jove, "
and I managed to dabble in it lust enough
to keep my hand In,

Anyone who does very much serious
programming eventually entertains the
idea of having his very own computer that
he can use any lime, and that he doesn 't
have to share with anyone else , I'm no ex,
cepuon. But until recent years, the cost of
computer equipment and its mamte.
nance were fa r too orotubmve for any
computer hobbyist to consider seriously.
The advent of the rmcrcorocessor has
changed that , though . Aboul l ive years
ago I started working With rmcrcoroces­
sors. We began using them at work to
dove realt ime control systems. which
test navigational Star Trackers destined
lor use on NASA's Space Snuttte. I was
Immediately entranced by rtucrooroces-

· , 130 Crestmoor Drive. Boulde r, CO
80303
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sors. They 're easy to program and simple
to Interface; I like 10 think 01 them as the
r lnkertovsw of the computer industry.
The low cost 01 the mass-proouceo rm­
croprocessor makes it a natural for bund­
ing real "smarts" into electronic svs­
terns. But just as important to you and
me, the low cost of microprocessor and
support chips has placed some lairly so­
phisticated computer hardware w ithin
the reach of the electronics hobbyist . The
power of tooav's $15 microprocessor
chip easily rivals the computing power of
the $30,000 computer mainframes built
with discrete components that I worked
with a decade ago.

I spent two years acquainting myself
wi th microprocessors. After that time f
fell confident that with my backg round in
both computing and electronics it would
be possible for me to build and maintain
my own microcomputer system. So,
about three years ago, with the encour­
agement of my co-workers. Jbegan build­
ing my microcomputer ,

Development Of The ASCII Keyboard
Once the construction of my micro­

computer rnam board was underway, I
began thinkmg atout the peripherals I
would need. One of the first penoherat
devices I considered was a kevboard. a
relat ively Inexpensive way to provide ex­
tensive input capability.At the same time.
since my electronic skills were a shade
rusty, I needed additional projects 10
practice on. So alter a tittle research into
keyboard polling tecnmques. the struc­
ture of ASCII code (American Standard
Code for tntormaton Interchange). and
microprocessor lntertacinq techniques, I
resolved to build my own keyboard. I fell It
wou ld be an excellent home prorect . be­
cause it would be a good learnmg expen­
ence. and just because It would be fun. It
oon't lake lo ng to set down soecmca­
nons fo r the keyboard design . Those

guidelines are presented in the preamble
to th is article. The single most important
feature of the design was that the key'
board circuitry Itself would poll the key­
SWitc hes and provide the ASCII charac­
ter cooes for the keys struck . This would
free the computer from that t ime-con­
suming task . It was also imperative 10
supply appropriate handshake signals
which would provide for either polled or
interrupt operation .

It took a few weeks of my spare lime to
design a keyboard circuit, build it, and get
it working. The result is shown in Ihe
photo. It was a very interesting project
that dealt with many of the classic prob­
lems of asynchronous communtcanons.
The resulting keyboard cont roller circuit
and Its construction are desc ribed in the
remainder 01 this article. Using the In­
struc tions provided, a reader can build
his own ASCII keyboard in just a few
evenings at minimal cost.

Circuit Description
The keyboard controller circuit sene­

mauc is shown in fig. 1. 11 is designed to
connnuousfv poll the switches of an un­
encoded keyboard, and to provide the ap­
propriate ASCII code at an eight bit paral­
lei port for any key depressed. Whenever
a key is pressed. a CHARACTER READY sig­
nal is generated. The RESET line is provio­
ed for a computer to clear the CHARAC·
TER READY signal and resume the poll.
ing operation.

The heart of the controller is a seven
bit binary counter with a one bit prescal­
er . A pair of 74193 counters (IC1 and IC2)
make up th is counter chain. The prescaf­
er is driven by a 555 Iimer (tC3) configur­
ed as an oscillator. The 555 timing com­
ponents are selected to provide a 12 kilo­
Hertz c lock to the prescater. The rate of
the c lock is not Crit ical; It provides for the
polling of the complete keyboard on the
o rder 01 50 times per second . To avoid

December, 1981 • CO • 11



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

$320.
$284.
$35 5.

NiCad / AC version 01 4000
True RMS version of 4000
NiCadi AC version of 4200

MODEL 4100
MODEL 4200
MODEL 4300

MODEL 4500 NiCad l AC operation, LCD readout
w ith True RMS, Overload protected to 1000 volts with no
fuse blow, Typical DC accuracy 0.1% Hi/ Low POW8f
Ohms, Typical batt8fY life 24 hours.
Price only $275.

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

MODEL 3410 _. Overload protected to 1000 volts on
volts and ohms wi th no fuse blow, Typical DC accuracy
0.2% , other features similar to Model 3400. Price only
$1 40.

MODEL 3450 ,. Audible continui ty plus actual
resis tance reading , Overload protected to 1000 volts on
volts and ohms wi th no fuse blow, Typical DC accuracy
0.15%, Hi/Low Power Ohms, Typical battery ute 500
hours with low battery indication. Only $150.

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

MODEL 4500

$275

MOOEL 4000
S247

TRIPLETT

Triplett performance ••.
a tough act to follow

CIRCLE 22 ON READER $£AV!CE CARD
Cirete No. II.... FREE factory~..If.l.....



Fig, 1- The design of the keyboard controller circuit frees the computer from the task of polling the keyboard for keyswitch
closures. The con/ roller circuit i tself polls the keyswitch array continuously waiting tor key closures. A CHARACTER READY
signal tells the computer when a key isstrUCk, and the appropriate ASCII ecce for tne keystruck is provided at the eight bit parallel
output. The polling scheme employed provides both upper- and towet-cese ASCII codes. Highly reliable keyswitch sensing and

debOuncing methods are employed fa guaran tee proper keyboard opera tion.
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li - 76jJsec 'U U
rected. A slxteen-bv-etqnt SWitch polling

12KHz clock matrix is formed by the sense and strobe
lines . Since these lines would usually- 7"sec
uoa t open , some pull-up 1$ provided to

I I I
each of them to enco -' .... ..... signals that

P' e5Ca1e< output might otherwise be SIUYY1::>n to have a lit-
tre "snap." For each binary value that ap-

I .1 pears In tre seven bit counter , then ,a sin-,. Ch¥..-::tO!r ....1- 1.';; ;n terval f16&<sel: )
91e pair of strobe ;:Inri sense hnes is ac-

- 10" sec j t nve.This polhng circuit is employed as an
Key sen.... g;>te ASCII encoder by treating the binary

values in the counter as ASCII character
codes. For example, when the binary

12 2o"seclvp;caI 1 __ J\--1 code for an ASCII " A" appears in the
counter, the particular pair of strobe/

Character ,e<ldy sense lines whic h are active are those
connected to the " A" keyswitch on the

soc oec typical {f rom oomputer)-~
If,,

keyboard . If the " A" switch is depressed
R~, "" at that time, the output of the 74150 se-

"
Fig. 2- The keybOard controller timing waveforms are shown. The controller circuit

lector (1C4 , pin 10) goes high , signaling
the closure .

uses a KEY SENSE GATE which ensures that key closures are detected only at the When any key is depressed. the con-
middle of the key pOlling period. when the respec tive ASCII code in the counter is cet- troller must respond by supplymg the ap-
ts in to be stable. This ensures a high keybOard accuracy The KEY SENSE GATE is prconate ASCII code and a CHARACTER
kept short so that the computer can 't sense the same key closure more than once. and READY signal to the computer interl ace.this effectively debOunces the keybOard. The computer resets the controller after This is accomplished as follows. First , it is

reading the ASCII character code. necessary to stop the polling whi le the
key is held down. This prevents the con-

keyswitch bounce, each swi tch is actual- upper three bits of the cou nter drive a troller from reporting the same key over
Iy sampled for only about to microsec- 741 54 demultiplexer (IC5) whose strobe and over, poll after poll. It also has the
ends during a poll. inputs are lied low so that it acts as a side benefit of providing 2·key rollover,

The binary counter controls the palling commutato r. The sixteen data hnes into because if a second key is depressed be-
function as follows. The seven bit counter the selector are employed as sense lines, lore a p receding key is released, it w ill be
runs continuously while wait ing lor a key while either the nrst eight or last eight sensed after the first key is released. To
closure. The four lower onset the counter lines from the demultiplexer serve as stop tne polltng , the KEY CLOSED signal
drive a 74150 data selector (lC4l, and the strobe lines. depending on the case se- from pin 10 of 1C4 is inverted by a nand

MBA READER;
ANAME YOU SHOULD KNOW

What does MBA mean? It stands for Morse-Baudot and ASCII.
What does the MBA Reader do? The RO model (reader only) uses
a 32 character alphanumeric vacuum fluorescent display and
takes cw or tty audio from a receiver or tape recorder and visually
presents it on the display.

The copy moves from right to left across the screen , much like
the Times Square reader board. Is the AEA model M BA Reader
different from other readers? It certainly is! It is the first to give the
user 32 characters of copy (without a CRT), up to five words at one
time. ltcan copycw uo to sswom and Baudot at 6Q-67-75 and 100
wpm. Speeds in the ASCII mode are 110 and hand typed 300

baud. The expanded display allows easy copy even during high speed reception.
The AEA model MBA has an exclusive automatic speed tracking featu re. If you are copying a signal at

3-5 wpm and tune to a new signal at 90 wpm, the MBA catches the increased speed without loss at copy.
The MBA Reader allows a visual display at your fist and improves your code proficiency. It is compact

in size, and has an easily read vacuum f luorescent display.
The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed

operation.
Check the AEA model MBA Reader at your favorite dealer and see all the features in this new

equipment. If your dealer cannot supply you. contact AEA
Advanced Electronic Applications, Inc. Brings you the
po. Box 2160. Lynnwood. WA 98036 Call 206/775-7373 Breakthrough!
Prices and spec if ications subject to change without notice or obligation
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gate (IC6- ' ) and appl ied to the LOACi in­
puts of the counter string. Since the data
OUTPUTS from the eight stages of the
counter and prescater are fed back to
their respective data INPUTS, the lJJAD
strobe effective ly stops the counter from
advancing even though the clocking
pulses continue,

The purpose of the prescater stage in­
terconnect ion to the 74121 one-shot (IC7)
is to provide a key sense gate wh ich can
be used to test for key closures when the
ASCII codes a re ce rta in to be va lid. This
technique ensures a very high keyboard
accu racy . Refer to the key sense timing
diagram in fig . 2. Each ASCII code ap­
pears in the counter for about 166 micro­
seconds (two clock intervals). The rising
edge of the prescarer output occurs right
at the midd le of this character pe riod ,and
it is used to tr igger the SENSE PERIOD one­
shot (IC7). The timing components of this
741 21 are selected to deliver a 10 micro­
second KEY SENSE GATE pulse at this
point. By eliminating the possibility of
sensing for key closure at the beginning
or end of a character period , race condi­
tions that might occur when the charac­
ter code changes are avoided.

The KEY SENSE GATE is used to test
for key closures. If any given key swi tch is
closed when its sense gate occurs, a KEY
SENSED signal appears at the output of
the associated nand gate (IC6-2, pin 3).
This negative gomg signal then triggers
the KEYSTROKE one-shot (IC8). The KEY­
STROKE one-shot ensu res that the CHAR·
ACTER READY signal is latched once for
each keystroke. The timing components
of the 74123 KEYSTROKE one-shot are
selected to deliver a short strobe pulse of
about 500 nanoseconds, and this pulse
init iates two subsequent functions. First ,
it is used 10 strobe the cu rrent contents of
the counter (lhe ASCII code) into the eight
bit OUTPUT LATCH (IC9and IC10). And sec­
ond, the negative going version of the
pulse IS used to set the CHARACTER
READY flip/f lop (IC11), indicating that the
ASCII code is now available to the com­
puter .

Case Select
This ASCII keyboard des ign employs a

rathe r unusual case se lect mechanism.
The reader may have already examined
the controller schematic (fig. 1) looking
for conventional logic which generales
the 2~ bit of the ASCII code as a function
of the case selectee and the state of the
26 bit of the code . But th is method was not
used, because it on ly works for part of the
ASCII set, and it w ill not accommodate
the pair ing of the cha racters on some
keys, Case selection is hand led in a differ­
ent way that is muc h more effective,

Note that the ASCII code counter (not
cou nting the prescarer bit) is only seven
bits long. The four lower bits of the code
are routed to the 74 150 data ' selector
(IC4) to control the KEY SELECT lines,
leaving only three bits to be routed to the

16 • CO • December, 1981

74154 demultiplexer (IC5), The fourth in­
put 10 the 74154 is the CASE SELECT sig ­
na l, and it controls whether the upper
eight or lower eight GROUP SELECT signals
are active . Thus, the cont roller actua lly
scans through all 128 possib le ASCII
codes fo r either upper or lower case , de­
pending on whether the SHIFT key is de­
pressed, This arrangement accommo­
dates all of the special cond itions of the
keyboard without difficulty. Keys that op­
erate only in lower case (BACKSPACE,
TAB, LINE FEED, ESCAPE, and CAR­
RIAGE RETURN) are driven by just one
strobe line. No upper-case strobe lines
reach those keys. But most key groups
must be driven by two separate group se­
lec t signals (one for each case), so they
are rou ted through separation diodes
which prevent unwanted signal feedback
into the inactive (high) 74154 outputs.

Note that for the dual case keyboard to
work properly the four lower order bits of
the codes for characters that are paired
on keys must be the same. Fortunately,
this turns out to be true fo r the ANSI-style
keyboard I used (which is certainly more
than a coincidence), The SPACE bar is a
special case. It is desirable to have the
SPACE bar respond in upper or lower
case, Therefore, both an upper- and low­
er -case strobe line are routed to it
through separation diodes. It responds
with the same ASCII code in either case.

Control Mode
The CONTROL bit (most signi ficant bit) of

the ASCII codes issued by the keyboard
controlle r simply relates the state of the
CONTROL key when the keystroke one­
shot fi res. Thus, If the CONTROL key is
depressed and a key is struck, the result­
ing ASCII code will have its CONTROL bit
on. Note thaI the CONTROL function
works for upper or lower case. It is there­
fore possible to generate, for example, a
CONTROL-SHIFTED-E if desi red,

Keyboard Debounce
Effective keyboard switch debounc ing

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

be advisable to shorten the key sense
gate according ly,

Another problem to contend with is the
possibility that contact bounce may oc­
cur when a key is released. Fortunately , it
turns out Ihat this isn't a real prob lem
either . Since the ASCII code counter IS

stopped while a key is pressed, the de­
pressed key can't be sensed again unti l
one pOlling period (21 mi lliseconds) after
it is re leased, and contact bouncing
should cease long before then.

Typing Speed
My own typing speed doesn't exceed

about 10 words per minute, and the per ­
formance of my ASCII keyboard control­
ler has proven very satisfac tory for me for
more than two years. But even a much
faster typist should find the keyboard re­
sponse adequate, The counter in the con­
troller scans (cycles) through the 128
possible character codes at the rate of
166 microseconds per character, which
gives it a basic polling period of about 21
milliseconds (roughly 50 polls per sec­
ond). At a breathtak ing rate 01 80 words
per minute (approximately seven charac­
ters per second) the average period be­
tween characters would be about 140
milliseconds, or better than six times
longer than the basic polling period.
Therefore, the polling rate should be
quite adequate as long as the typist holds
each key down for a minimum of 21 miUJ.
seconds to ensure the sensing of the key
st roke,

As previously described, the keyboard
controller featu res 2-key rollover. A sec­
ond key can be depressed before the pre­
ced ing key is released, and it will be sens­
ed within 21 milliseconds after the first
key is released. This rollover capability,
combined with the effective keyboard de,
bounce provisions of the controller, en­
sures accurate , trouble-free perform­
ance. When the keyboard is interfaced to
a computer , it is difficult for a typist to ex-

I ceed its capabilities, especially when it is
used in the interrupt configu ration .

Power Considerations
The ASCII keyboard controller ci rcuit

requires only a 5 volt supply to power its
TIL circu itry. Using standard TIL inte­
grated circuits, it uses a maximum of 370
milliamperes , I measured about 290 milli­
amperes with my prototype circuit. The
keyboard assembly can be built with its
own power supply, or it can obtain its
power from the computer's power supply
as mine does. My prototype uses stan­
dard TIL integrated circuits. But at the
operat ing speed of this circuit, it should
be possible to use low power Schottky
(lS) integrated c ircuits for all but the 555,
74121 , and the 74150, which have no LS
equiva lent ,This would reduce the current
consumption to less than 160 milliam­
peres,

In the next installment we will take up
construction details.

To Be Continued
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Loud and Clear.

Tire Portable HA I. Telereuder C IVR·6115A .

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

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

Pick up your portable HAL Telereader at
Jour favorite amateur dealer store today ­
~"OU can order it to go!

See HAL RTTY equipmenl at your favorite
amateur dealer store .

IVrite or call us for more information.

JlA L Com munications Corporation
P.O. Box 365
Urbana. Illinois 6180/
'l / 713h 7-737J

• Baudot, Morse, ASCII
• Buill-in RTTY Demodulator
• Hiah or Low RTTY Tones
• Built-in 5" Green CRT
• Four-page Display
• Compact Size (12311W x SH x II W'D I
• With External Kevboard

•

• Runs on 12 \'DC

o II-\.L I~I
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In this installment we pick up our discussion of Quads
with a rundown on the various types of quads and some
special configurations.

A Primer:
The Cubical Quad Antenna

Part II-Picking The Right Quad
For The Job

BY KARL T. THURBER, JR.·, W8FX

Mu~i·Element , Mu~iband Arrays
Quads tend to get unruly if expanded to

three or four elements. although the reo
suits may Justify the added difficulty of

'CO Reviews: The Gem-Ouad Antenna,
by Karl T. Thurber, W8FX, CQJuly 1981 ,
p.58.

Specialized H.F. Quads
The two-element cubical quad is to the

quad family as the three-erement Vag i is
10 the Vagi c lan: it's the basic standard.
However , there are a number 0 1 other
quads lor h.f. use that have found good
acceptance . These include multi-ele­
ment arrays, mim-quacs. hybrids. delta
quads. and several types of dual polarity
beams. Quads and their close cousins
have also found application at v.n.t. and
u.n.r. (more on high-band applications
rater).

l e t's look fir st at some specia lized
quad configurations for use on the h.l.
bands.

•

,

•

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

Avanti places this interesting 10 meter
beam, the AH028.9B, in a category all its
own. Resembling a Quad, It 's referred to
as a polarity diversity loop antenna; i t fea­
tures switchable hOrizonta l/vertical po­
larit y, 1.5 dB gain over a comparable
quad. and claimed 32 dB F/B ratio. The
" polar diversity " feature, whereby the
operator can switch polarity at will, is said
to minimize signat fading. enable OSCAR
satellite access for a longer period, and
virtually eliminate phase distortion in 10
meter f.m. operation. Antenna has 3
driven elements and 2 reflector elements
on a 4 'h ·foot beam. Turning radius is 6

feet and weight is 13 Ibs.

r;==============='ll concentnc-looc mult iband quad. the Indi·
vidual band quad frames are mounted at
varying distances along the spreaders
from the central spider. This munoimen­
stoner nesting can resu lt in a cumber­
some array, particularly in 3- and a-ere­
ment models. However , fair ly even per­
formance can be maintained from band
to band. and Ieecpoint impedances are
easier to control. The leader in the boom­
less approacn is Gem-Quad, a Canadian
firm that olfers a moderately priced line
of two- and murtr-etement tnbanders.'

Multiband Quads
The cubical quad lends itself to multi­

band operation by means of concentric
quad loops mounted on a single frame­
work. The most popular arrangement , as
one might expect , is the triband quad for
20. 15, and 10 meters. Interaction be­
tween the loops can cause some prob­
lems. although these are usua lly nottoo
severe. Depending on soeciuc construc ­
t ion techniques, FIB radio and torward
ga in maybe adversely allected on one or
more bands due to interac tion, although
this IS usually less of a problem than with
the Vagi. No traps are requ ired. as w ith
the mutnbano Vagi, although special ar­
rangements must be provided lor teennc
the separate radiator loops: this can pre­
sent some spec ial problems. to be cetan­
ed later . Obvouslv, the "optimum" 0.12·
wavelength etement-to-erement spacing
cannot be maintained on all bands.

One approach to the element spacing
problem is characterized by the so-caned
boomless quad, in which element-to-ere-

·3 17 Poplar Drive, Millbrook, AL 36054

InPart I (August 1981 CO. p. 20) we be­
gan our series with the basic descript ions
and orstmcnons of the cubical quad an­
tenna . In Part II we move from a qeoerai­
tzeo overview 10 a discussion 01 specific
quad types and configurations. Part II
also begins our discussion of feeding.
matching , and luning the cubical quad
antenna.
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"
detuning them. The result is a quad that
wi ll " hold up" well over a wide n.t . band ,
such as 10 meters. A del iberately broad­
banded three-e lement quad wi ll exhibit a
slightly lower forward gain, roughly com­
parable to its two-e lement cousin.

Not to be outdone by its tnbano. th ree ­
element Vagi competitor , mu ltiband, rnut­
tt-element quads a re common. although
the nesting of elements. the sheer physi­
cal size of the arrays, and matching and
tuning complexit ies can result in fo rmida­
ble problems that the beg inner may not
be prepared to solve. However. seve ral
quad manufacturers offer extra-element
extender kits for expanding the basic two­
element quad into a three- or tour-ere­
ment version. Although taking a large an­
tenna down for modification isn 't fun, in
the case of the large quad you may con­
sider purchasing a small but expandable
model that wilt allow you to get your feet
wet in assembly and installation tech­
niques before tackling what might ethe r­
w ise become a completely overwhelm­
ing task in installing a large array at the
outset.

The Mini-Quad
The basic quad is a full wavelength in

circumference, but it doesn 't have to be.
We 've covered m ini-loops: two-element
quads can also be built to smaller-scale
dimensions to accommodate apartment ,
condominium, trailer, or other restr icted­
space installa t ions. Around-the-loop cir­
cumference shouldn 't be much less than
about 70-75 % of full-s ize dimensions, or
0,7- 0.75 wavelength, unless a great loss
in radiation efficiency is acceptable . The
antenna is usually fed through a stub
whose length effectively adds up, wi th
the wire in the antenna. to a full wave­
length. Since 20. 15, and 10 meter quads
are not overly large unless of three or
more elements, there is little advantage
in miniaturizing the quad except on the
low er bands, 80 and 40 meters, where
the dimensions of the tuft-size quad make
installa tion prohibitively cumbersome.
Be prepared to do a good deal of experi­
mentation in stub-tuninq the m ini-quad or
loop.

Some of the guesswork involved in de­
signing m iniature quads has been taken
out by one firm, Minf-Prooucts. Inc ..
which offers several quad and quad-like
antennas. The company has come up
with a miniature CB quad that is also
available for business-band applications.
so it may have application on 10 meters.
The ult ra-miniature OCB-1 antenna has
but a 54 -inc h boom and a turn ing rad ius
of 45 inches. The antenna incorporates
the firm 's princ iple of " Hi -pot" (high po­
tential) loading. in wh ich mult ip le end­
loading " hats" are used. This design is
sa id by the manufacturer to allow good
efficiency in the Vag i by effect ively re­
moving the least useful portion of the an­
tenna , the ends, while retaining the high­
cu rrent center portion intact. The mmra-

•

ShOrling
stub

..... ~ , ...u...
R..D,"TION

DIRECTOR

stubs to fac ilitate tuning. Optimum eie­
rnent-to-erement spacing occurs at 0.12
wavelength.

The two-element quad typica lly shows
a 7 dB gam over the dipole , wherea s the
three-element version exhibits a 10 dB
ga in. Quads can be constructed in two­
and three-band arrays with good resu lts,
although feeding arrangements can be­
come qu ite complex.

Although elements a re usua lly arrang­
ed in the familiar quad shape, promising
resu lts have been obtained with other
shapes. including diamonds and deltas.

" Classic" muttiband quad design is
represented by the sketch showing
Gotham 's 10/15/20-meter zs-councer.
Having a to-toot boom and a tu-toottum­
ing radius, the antenna is 18 feet square.
FIB ratio is 25 dB, s,W.r. 1,05:1 at reso­
nance.

The Gotham design feat ures all metal
construction (except for the insulators),
galvanized steel boom, aluminum alloy
spreaders , untversal-type boom mount,
and 52-ohm coax feed using no tuning
stubs. (Sketc h from Gotham Antennas
advert ising Hte rat ure .)

element spacing of 0. 12 w avelength.
There is little benefit in increasing spac­
ing: gain in fact drops off w ith extra-wioe
spacing, and feedpoint impedance in­
creases w ith the wider spacings to pre­
sent possible impedance matching prco­
terns. FIB ratio inc reases to 30 dB or
more w ith mu lt i-element quads.

Multiband quads show a relative ly nar­
rower usable bandwidth when tuned for
maximum gam and optim um FIB rato .
Bandwidth can be improved by offsetting
the ref lector and director lengths, thus

Transmission
line

DRIVEN ELEMENT

( A I SI NG LE· BANO OUAO

ShOrl '"9
slub

REFLE CTOR

(I) CLASSIC TWO·HEIIIENT. TRII .. ND QUAD

A typical. three-element , single-band
quad is shown here. It consis ts of three
full-wave loops serving as ref lector.
driven element, and director. Maximum
radiat ion is as shown. occurring m a line
perpendicular to the plane of the loops.
Hortzonterporanzaton results from feed­
ing at the bottom.

The driven element is usually fed by co­
axial cable through a ba lun or gamma
match. The parasitic element loops, con­
sisting 01 the director (about 3% shorter
than the driven element)and the reflec to r
(3 % longer), usually make use of shorting

construction and installation (fig_1)_Ele­
ment for element. the cubical quad is a
ve ry high performance antenna fo r both
transmitting and receiving : adding ele­
ments can be very worthwhile in achiev­
ing big-signal status. The refl ector ac­
counts for 3 to 5 dB gam, depending on
whether direc tors are also used. Adding
a single director inc reases gain by about
5 dB: add ing a second director nets a
ga in increase of about 2 dB: additiona l dl'
rectors yield but a 1 dB inc rease each.
Maximum gain occurs at an erernent-to-

Fig. 1- The multi-element Quad. (A) Single-band Quads. (8) Classic two-element, tn­
band Quad.
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ture OCB-t has this loading principle ap­
p lied to the quad. It boasts a 4_5 dB gain
over an isotropic source and a 25 dB FIB
ratio, all figures being for 27 MHz opera­
tion .

A related antenna from the same man­
ufacturer is the HQ-1 miniature hybrid
quad. Having the " hi-pot" loading princi­
ple applied to both driven element (a
vag i-type dipole) and ref lector (a quad et.
ement), the antenna has an element
length of but t t feet for 20 through 6 me­
ter operation with reasonable efficiency
considering the antenna's small size . A

turning radius of slight ly over 6 feet and a
weight of 15 Ibs allow rotation by means
of a light-duty TV rotator. A gain of from
4.4 to 6.5 dB over the dipole is claimed ,
depending on band , FIB is 12 to 17 dB.

The hybrid quad has largely been ne­
glected in recent years , except for a few
CB antennas. However , the possibilities
of marrying the qualities of the full-wave­
length quad element and the half-wave­
length vagi element offer good promise
for experimentation, especially for those
looking to minimize feed line matching
problems and looking for good perform- Shown here is an impressive high-gain ar­

ray. Four elements on 20 and 15 meters
and five elements on 10 offer excellent
forward gain and front-to-back/front-to­
side ratio figures . (Photo courtesy dB +

Enterprises)

Appearing to be a close cousin of the cub­
ical Quad, the dual polarization beams
popular in CB work hold promise for soe.
cializedh.f. work, such as in 10meterf.m.
Due to an f.m. phenomenon known as
" capture effect, " reversing polarity of
the antenna can actually enable two sets
of OSO's to take place on the same tre-

aueocv with minimal interference,

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

The Expanded Quad
While most amateurs are looking for

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

The expanded quad, or or-square. is
usually designed asa horizontally polariz­
ed, single-loop affair due to its large size
(fig. 2), It produces a sharp, well-defined
figure-eight pattern with a gain of 5 dB
over the dipole, Two such sing le loops
may be mounted at right angles toone an­
other and switched to provide close to
360-degree coverage, By using a stub
matching and balun arrangement. the ex­
panded quad can be fed with coax for a
low-s.w.r. cable run to the transmitter,
Some amateurs have even used this type
of antenna on more than one band using
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Rugged dB + Enterprises triband Quad
boasts extruded aluminum spider and
soectet fiberglass spreaders with a rein­
forcing core. Arra y Shown here sports
four elements on 20 and 15 meters. and

five on 10. (Photo dB + Enterprises)

tuned feeders and an antenna coupler.
This is really the old-time " lazy Quad:' a
wire antenna popu lar on 80 and 160 me­
ters lor med ium-distance work, and
wh ich can be distorted in shape to fit
most any 101.

MUlti-element expa nded Quads have
dimensions that rule them out lor most
ratable applications, although gain lig·

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

Like other Quads, the expanded Quad
can be constructed as a diamond, rec­
tangle, square, o r c ircle, as the situation
demands. As you might guess, you 've
crossed into strictly experimental terri ­
tory at this point!

The nena Quad
We have mentioned the delta loop.

Two such equilateral-triangular shaped
radiators (simply spec ial-case loops 01
different physical shape than the Quad)
can be combined to lorm a Quad-like ar ­
ray. Two-element delta Quads are not as
common as the cubical Quad, but can ct.
fer equivalent performance. The antenna
can be suspended from its apex lor a
right-side-up appearance, being fE-d at
the middle of the bottom (horizontal) leg
of the triangle- Or, It can be mounted up­
side-down , with the apex at the bottom.
and led at the apex. Each leg is then
about X-wavelength, with slightly longer
legs used for the reflector and Slightly
shorter legs for the di rector, il one is
used. Most of what we 've said about cubi­
cal Quads applies to the design and con­
st ruction of the delta ,although some con­
sider the ratter's construction simpler
and installation less involved Feedpoint
impedance of the two-element delta Quad
makes for a good match to 75-ohm coax
10 many cases.

The delta Quad is espec ially favored on
10 meters, I know of one five-element del­
ta Quad designed by Arth ur Owen,
W0WFB, that was described in the ten­
Ten International Net's Bulletin some
time ago. Art's "delta monster" is mount·

ed on a 26 ' 4 " long, 2 " 0.0, aluminum
boom and yields an estimated gain of
more than 13 dB ,A gamma ma tch IS used
to allow convenient coax feed,

Dual-Polarized Beams
Not really Quads, but often resembling

them, are dual-polarized or c rossed-Vagi
arrays, especially popular with CBers
and 10 meter aficionados. In these so­
called " double diversity" configurations,
two sets 01 elements are mounted per­
pendicutany to one another at each ele­
ment pomt on a single boom. Thus. there
are two reflectors, two di rectors. and two
driven elements-a total of six ele­
ments-in a three-element array. Nor­
mally, the two driven elements are fed
separately by coaxial cable, with ootan­
zanoo being switched in the shack by
means of a coax switch or retay. In some
cases, a phasing harness is used to feed
both arrays simultaneously. (In determin­
ing gain the elements are only counted
once !)

The dual-polarity array is particularly
favored on the higher h.1. bands, and on
v.h.l., where polarization makes an im­
mediate and significant difference in
point-to-point sig nal strength. Vertical po­
larization is a lmost universally used on
the 27 MHz CB band and 2 meter t.m.
segments, mainly due to the large num­
ber 01 necessarily ve rtically polarized
mobiles makmg use of these bands.

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

The expanded quad loop is a tult two
wavelengths in circumfe rence, as oppos­
ed to the basic loop's circumference 01
but one wavelength. The expanded rooo
provides a power gain of about 5 dB over
the dipole. FeeooomtImoecance is high,
2000 ohms or more, so it' s usually fed
through a Quarter-wave Q-section or
other match ing device for use with con­
ventional low impedance transmission
lines.

Adding a reflector element to the ex­
panded quad loop results In an array hav­
ing a power gain of about 9.5 dB over the
dipole. Element-to-element spac ing about
O.tz-waverenqtn is usually employed; re­
sultant antenna pattern is similar to that
of the standa rd Quad. bu t a sharpe r for­
ward lobe results. Angle of radiat ion is
comparable to that of other Quads.

2ADRIV(N
ELEMENT

T'an$miWOfll ine

IBI EXPANDED CUBICA L OUAD

Tuning
$lub

I A I (KPAND(D OUAD lOOP

Fig. 2- The expanded quad loop and cubical quad. (A) Expanded Quad loop. (B) Expanded cubical quad.
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The Balun Transformer
The balun, the name being derived

from the term "batanceo-to-unoalanc­
ed, " is the classic device used to prevent
line radiation by detuning or decoupling
the line for so-caueo antenna currents in
order to reduce or eliminate their adverse
effects on antenna performance.The bal­
un may take the form of sections of coaxt­
al cable, metal sleeves, or specially de­
signed, broadband arr or ferrite-core
coils . The balun may, by appropriate de­
Sign, be also used as a transformer by de­
signing it so as to step-up or step-down
impedances as required at the same time
it is effecting balance condition transfor­
mation . For these reasons, the balun is a
special favorite 10 both Vagi and quad de­
signs.

Use 01 the simple linear balun allows
coax to be attached directly to a quad;

dance you might expect to encounter w ill
vary, depending on other fac tors, most
notably height above ground and proximi·
ty to other objec ts 10 the vic in ity of the an­
tenna. Parasit ic element tuning ccndi­
tions also have an effect on driven ele­
ment teedpoint impedance.

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

From th is discussion, it's apparent that
the problem of quad feeding and match·
ing is a dual one: that 01 obtaining a prap­
er Impedance match and of mamtammq
teeonne balance .

Some amateurs have reported good
success in feeding single-band loops With
72-ohm transmitting-type parallel con­
ductor reeoune: this results in a reason­
ably good impedance match and main­
tenance 01 feeder system balance.
Others have used parallel conductor feed
on specialized ar rays inc luding expand­
ed and lazy quads on several bands,
treating the transmission line as a reso­
nant one and effecting a match 10 the
transmi tter through a w ide range baranc­
ed·lineantenna coupler. However, tor the
usua l quad installation , properly matched
and terminated coaxial cable constitutes
the preferred feeder.

There are a number of ways to feed the
quad, some simple and some very com­
plicated . Probably the simplest, o ther
than direct connect ion of the coax to the
driven element, is by means of the balun.

$ 42.95
$ 52.95
$150,00

Standard
Chrome
Gold plated

At selected dealers 0' add $2.00
handling. Ouotaoon fo, overseas
postage on request.

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

As we've indicated, the quad's ances­
tors he in the dipole and folded dipole, all
are balanced antennas. The dipole has a
feedpoint impedance of about 70 ohms,
for a good match to balanced (parallel
conductor) transmission line. The folded
dipole has a feedpoint Impedance about
four times that , nominally 280 ohms, for
direct feed with 300-0hm nne.The loop, a
stretched-out folded dipole, has an im­
pedance of around 125 ohms.

Feecpomt Impedance is less predict­
able in the quad The driven etement'sim­
pedance is controlled primarily by the
frame-to-frame spacing . In the case of
the single-band two-element quad, opti­
mum gain occurs with an erement-to-ere­
ment spacing of 0 .12 wavelength. But the
teecooot impedance varies from as little
as 40 ohms w ith an element spacing of
.07 wavelength, up to more than 140
ohms with quatter-wavelenqtn (0.25·
wavelength) spacmq.Typical, .u t a.weve­
length spacing results in a Ieeooomt im­
pedance in the viCinity 0165 ohms, alter­
ing a reasonable match to conveniently
available transmission lines Actual unoe-

• FUll range o f adjustment in
tension and contact spacing

• self-adjusting nylon and steer
needle bearings.

• Gold plaled solid silver contact
points.

• Polished lucile paddles ,
• Precision-machined, chrome

plated brass lrames.

• Standard model has black.
textured l.nish base : deluxe
model is chrome plated.

• Heavy steel base : non-slud teet.

CIRCLE 84 ON READER SERVICE CARD

WRITE FOR LITERA TURE

BenCHeR, inc.
333 W Lake Street. Dept A
Chicago. IIhllOls 60606 • (312l 263·t808

Feeding, Matching, and Tuning
No antenna , regardless of how superi­

or a radiator it may be, isanygood unless
its teednne and matChing system enable
efficient r.ttranster from the transmitter.
This is an especially important considera­
tion in Vagi beams and quads, where
Iheu~ ha'" been a ("on",idprable invest-

readily switch between horizontal and
vertical polari ty, can be used to good et­
fectto minimize signal fading and enable
OSCAR satellites access for longer pert­
cos. Two-meter f.m.'ers have found that
the ability to switch polari ty can signi fi·
cantly reduce or eliminate slqnaf-qar­
bling phase distortion, as well.

A commercial polar diversity antenna ,
the Avant i AH028,9B, resembles a quad ,
although it's actually in a category all its
own , irs referred to by the manufacturer
as a "polarity diversity loop." The anten­
na specs claim a slight gain over a com­
parable quad anda high FIB ratio .Wheth­
er or not these impressive figures are at­
tainable in practice , the operator reports
I have seen on this unusual 10 meter an­
tenna are good. There is little doubt that
dual-polarity arrays w ill become inc reas­
Ingly popular as we enter the declining
yea rs of the sunspot cyc le. Flexibthty-en­
hancmg 10 meter antenna designs such
as these WIll mcrease m Importance in
squeezing the most from a declin ing
band.
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tmee-etemem, three-band cubical Quad
is large, but sports a ga in of about 10 dB
over the dipole ( 12. 1 dB against an "iso­
tropic source "): this is comparable to the
gain afforded by a four ·element Vagi.
Note h.f. ring transformer in the photo,
used to match the different impedanc es
of the Skylane Quad shown on each band
to a single feeder. (Photo courtesy Sky-

lane Products)

th is k ind of balun would be a good choic e
for a single-ba nd array whose impedance
was known to be in the 50- to 70-ohm
range . In one simple arrangement , a
quarter-wave meta llic bra id sleeve or
shield wire is placed over the trensmrs­
sian line, With no direct electrical connec­
tion being made to the driven element a t
the teeccoint . The shield is jumpered to
the coax braid shield at a point one-quar­
ter-wave down the line, where the sleeve
ends . This balun won 't attect impedance

transformation, but it w ill ensure that the
feedline is properly oecoupled from the
antenna.

Increasingly popula r and convenient
to use are broadband temte-core batons
of 1:1 ratio, that is . baluns tnatwork ettec­
tivelv over the enti re h.t. spec trum but
which do not have the capabil ity to trans­
form impedance. USing them you can
match a 75-ohm quad to a 75-ohm trans­
mission line using a balun ,or do the same
w ith a 50-ohm system. But you can't con­
veniently match, say, a tzs-onmto 50-or
75-ohm cable- As a resu lt of the balun 's
shortcomings in matching and batancmc­
out oddball antenna impedances for use
with common coaxia l cables, the gamma
match has come into inc reasing favor .

The Gamma Match
The gamma match can be used w ith

RG-B/U and RG· l 1/U o r similar cables to
effect a good teednne match to the quad.
and to place the driven loop at ground eo­
tential. The device is a transforme r de­
signed to match a low impedance unbal­
anced transmission line, such ascoax.to
a relatively high Impedance point along a
dipole or other driven element, such as a
loop . The gamma match, long a favori te
of Vagi builders, c an be applied, to the
quad. al though it wi ll be constructed of
small-diameter wire rather than tubing . to
compensate for the Quad 's di fferent con­
struction and elec trica l cha racteristics.

The gamma matc h has an added plus:
it' s w hat I call a " variable-in, variable­
out " device. That is, s ince it can be con­
tinuously adjusted over a wide range of
impedances, it can match any common
coaxial cable to prac t ica lly any feedpoint
impedance. No matching stubs. o-sec­
tons. baluns, or other devic es are requtr­
ed. The use of the gamma match is partie­
ularly recommended if especia tly w ide er.
ement-to-element spacing is used, as tre­
quently results when feeding multiband
arrays on the higher bands. In such
cases, feedpoint nnoedance rises con­
siderably above the nominal 60-75 ohm
range, and would be otherwise difficult to
properly match to common coaxial
cables.

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

(To Be Continued)

LENGTH
tteeu

36
36
66
66
66
66
66
66
66
66
66
66
66
66
69
69
69

"69
69
69
69

BAND
(MeIers)

-tOt20
.tOI2Q
75/40120115110
75,4(l1201 15110
75/401201 15110
75140/201 15110
75 14(l12O
75 14(l120
,5,4(l120
.5140120
75140
75/40
75140
,'5,40
80140 ,20 lJI10
801';0120115,10
8O/4(l120, 15110
80140120/15,10
80140115
80/40115
&0140115
801.:{)115
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MODEl

40·20 HO
40·20 HOI A
7S·10HO
75·10 HOIA
75·10 HO(SPj
75·10 HO(SP)A
15-20 HO
15·20 H[}IA
75-20 HDISP/
15·20 HOISPIA
' 5---l{l HO
'5·.t0 HO IA
.5·40 HD1SPI
;5~O HDtSPtA
80·10 HD
8O-llJ HD IA
80-10 HDIr-·lll
80·10 HD(~I)A

dO-.tO Hll
jQ-40 HOIA
8O---l{l HO(NT)
8O--.t0 HD(N r)A

NfT series are models specilic;ally op­
timized for nov;c;e balld operators.

I

• Engineering design and manufactur­
ing is backed by ourmorethan 15 years
experience.

• Pro fessional grade design . Amateur
models are identical to those we
produce for com mercial indust rial
systems.

• No antenna tuner requited lor opera­
tion within stated specifica tions.

• Re-tunable by the user to acccmo­
date site proximity effec ts.

• HDIA models have female coa x con­
nector. Other models have lugs at
center insulator.

FOOT.75-10 METER DIPOLES

WORLD'S LARGEST SPECIALISTS IN THE DESIGNING. DE VEl OPING
AND MANUFACTURING OF " NO COIl. NO TRAP" ANTENNA SYS TEMS.

MOl-Gam
2200 CSouth -ttn Street

PO. Box 329 C
teavenwortn. Kansas 66048

19131682·3142
Monday - Friday. 9AM-SPM CS T

Please write or call for prices and FREE 5 page brochure or contact your tevcrne dealer.
Dealer inquiries Invited.

EXCLUSIVE 66
• May be instatled as inverted vee with

negligible effec t on performance.
• Fabricat ed from highstrenglh 40%

cooperweio w ire - over 500 pounds
breaking strength.

• Stainless steel hardware.
• Completely assembled and pre-tu ned.

No cutting or measuring necessary.
• t-veer limited warranty.
• Pa te nted linear phase loading princi­

ple eliminates need fo r traps, loading
coils o r stubs.

NO TRAPS , ~§~~§dl;l;=,~ === ==:f3EE==:Il""
NO CAPACITORS, == -EJ2t:' =
NO COILS, NO STUBS

CIMDlH AIN])
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Results Of The 22nd
Annual CQ 160 Meter

C.W. DX Contest
BY DONALD McCLENON', N41N

W'orldWide conditions for the C.W
contest varied from good to fantastic, de­
pend ing on where you were. Scores aver­
aged higher than las t year , and everyone
was adding to his state and country totals
whil e enjoying the operation . Worldwide
part icipation of 985 DX and 1269 WNE
stations was determined from the 363
logs received. With atreast 117 more op­
erators at the muttl-op stations , there
were about 2400 participants.

There were 65 countr ies active, all 50
states, and all Canadian provinces ex­
cept NWT/YUK. VE1AK in PEl appears to
have worked only EU stations. Choice
multipliers included DU, EA. EA8, EL,
FG7. GU, He , HI, HP, I, J7, KL7 , r u . GA,
OHIll. OY,OZ. VAg, UC2, UD6, UF6, UL7,
uo.UP2, U02, UR2, VS5, VS6, XE , 4U1 ,
4X4, 9V1 , There were EA9 and SM
phonies reported. This yea r's rare state/
province supplier heroes were Alaska
KL7GKY, KL7JEF; Idaho N7SU ; North
Dakota AK0S; New Mex ico N5RR; Neva­
da W7XZ; Wyoming W7TO, N7NG: N.B.
VE 1AXT; N.F. V01HP; Alta VE60U,

A newall-time world high scoring rec­
ord of 439,200 points was made by K1ZM
operating NP4A. He was followed by last
yea r' s high scorer KY4FZ at 344 ,960
points operating under medication with
his arm in a cast, and still way above his
previous record. Other six figure scores
were GD4BEG 180,117; W8LRl 164,912;
N2NT 164,256; G3SZA 131,208;
OK5TlGtP 113,670; N5JJ 113,550; W21B
107,920; G3ZYYtA 106,440; GM31GW
106,132; K5GO 104,874. Top ten scores
in the WIVE Single Operator, OX Single
Operator, and Wor ldwide Multi-Operator
categories are shown in the score boxes.

Top OSO leaders were N2NT 544;
W8LRL 537: NP4A 533; K5GO 529, N5JJ
505; K5RC 500; K0RF 464; W9LT 460;
W21B 458 ; G04BEG 456; KB41 453. Out­
side WIVE, some of the higher aso fig ­
ures are NP4A 533 ;G04BEG 456; KV4FZ
450; UK2ROX 341; GM31GW 338;
OK3CXF 315; OK2KZR 314 ; G3SZA 312;
UK2PCR 306; G3APB 297; OL3AXS 286.

*3075 Florida Ave., Melbourne, FL 32901
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Top world scorer K1ZM operating NP4A
had the highest multiplier and furnished

one to 446 WIVE 's.

Top aso leaders outside NAiEU were
KH6CC 168: UF6VAZ 163; JA6LCJ 131;
KP4KK/OU2 90; JA7YCO 86; JA7YEF 84,
JA1BK 79; W1BIH/PJ2 74; JH1LKH 73;
VS5RP 63,

NP4A tied the 1979 K1PBW multiplie r
record of 90. He was followed by W8LRL
88 ; N2NT 87, N4WW 83; KV4FZ80; AA1K
78 ; K5GO 77; W2lB and KB41 76; N5JJ
75 . Other OX station multiplie r leaders
were G3SZA 66; GD4BEG 63; G3ZYY
60 ; G3RPB, OK5TLGtP 54, GM3IGW,
OK3CXF, and UR2ROX 52; OK2 KZR and
OL3AXS/P 49.

Countries worked leaders were
UK2ROX 38 , NP4A, G3SZA, andOK3CXF
37; G04BEG and OK5TLGIP 36; UK2PCA
35; N2NT and OL3AXStP 34; G3RPB,
OK2KZR, and W8LRL 33; OUllKF 32.

High WNE stations in lO-point con­
tacts were N2NT and W8LRL 100; K6$E
82 ; K5MM/7 68 ; K1Kl and W7RM 65;
W21B and N5JJ 63; N4WW 57; W7lXZ
and WA70FH 53; V01HP 52, High OX
stations in making to-oolnt WNE con­
tacts were NP4A 446; KV4FZ 413 ;
K30XIVpg 153; KH6CC 146; G3ZYYIA

120; K3SXAtMM 119; GD4BEG 117;
G3$ZA 112; G3RPB 83: HP1XAT 81 ;
GM3IGW 78,

The following numbers of separate sta­
tions were reported active from countries
having more than 10 entrants: G 197, JA
154; OK 142; OL 102; UA(1-6) 68; UB 38 ;
YU 30 ; SP 25; UP 20; GM 19; OH 15; OZ
14; PA 13; HB 12; KH6 11 . Since the great
Loran QRM decrease, the number of JA to
WIVE QSOs has inc reased dramatica lly.

Many participants missed out on some
good contacts because they did not un­
derstand the frequency restr ic tions ap­
plying to a number of OX countries. All
USSR countries transmit above 1850
kHz , usua lly below 1855. OY and OZ sta­
tions transmit from 1830 to 1850 ,They all
listen over the whole band, so don't re­
strict where you listen, or be so speci fic
as to your listening frequencies; you ex­
clude those you would like to wo rk, We
got complaints from both OX and WIVE
on this.

There were w idespread complaints
about very strong Caribbean signals
blocking the OX window. The gUilty eta­
nons even complain about each other do­
ing it! These stations do not need the
ORM protection of the window, and de
feat its purpose by operating there. We
may have to treat them the same as
WIVEs with rega rd to disqualif ication for
unsportsmanlike action if the situation
does not improve.

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

There has never been any kind of club
award in th is contest, but the summary
sheets car ry a blank to show c lub affilia­
t ion. As a matter of interest, we tota lled all
36 clubs who used this blank, with the re­
sults shown in the club list ing, PYRC was
way out in front, with Yankee Clippe r Con­
test Club second, and Kansas City OX
Club third. These were the only ones run­
ning to six figures.
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12.32lI 150
11 ,524 130

l 1fi II

e.._1arl
81.432 322 50 18 ~

12,41 6 236 65 13 24
28,820 206 14 55 15
28.184 155 29 52 15...
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SINGLE OPERATORS

NumDe' groups a~e, caliS ae""'e SCOfe,
total OSOs, 10-poInt OSOs , mult'l"",
.oa oxcc c",mm.. ",,,,keel MU~ " "p

scores I"U".. slng""~ listings

..~
144 114
...c
W4BV
W4PlV
W4Ml~

W84TON

"''''""".""W3CNS
W3UHP
l Ml NIW3

''' '~ I~ I

WIWEf
. ,~

""".,,'"..,.."
,~,.,,,. ,GO
'"''''."CO

"'""""

XC51

'"''""""
.",
.",

"'"...

..""""""'"

95,192
92,862
85,760
81 ,432
75,480

TOP 10 WIVE SINGLE OP
164.912 K5RC(K5Z00p )
164,256 K6SE
107,920 K0AF(W0UAOp.)
104,874 AA1K
96,778 W3GG

W8LRL
N2N T
W21B
K5GO
N4WW

KB4/ used this neat layout and help from
N4PN and N4RJ to make the top Georgia

score.

W4 yaK showing his Wilson tower re­
mote controlled shunt fed tuner.

73. Don, N41N

Top wor ld scorer NP4A will receive the
W0AW trophy presented by NCCC. Top
USA scorer W8lAl just got by N2NT to
win the West Gull ARC Plaque, Top Euro­
pean scorer GD4 BEG wins his second
West Gulf ARC Plaque after wai ting out
his three-year eligibility.

The single and mum-co winner in each
state, province, and country for this 22nd
annual contest will receive a Certificate.

We need more photos of you and your
setup to liven up the results, and please
send in your log. no mailer how small; we
like them all to indicate your inte rest. Get
those antennas and radials installed be­
fore it freezes, so you are all set for the
next CO CWo160 Meter Contest the last
lull weekend of January 1982 (Jan. 29,
30,3 1). Send s.a.s.e. taCO Magazine for
log and summary sheets. Gel twice as
many if you also plan to enter the CO
5.5 ,B. 160 Meter Contest the last lull
weekend of February (Feb. 26, 27 , 28).
Good tuck on 160.
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Multi-O p
Station Crews
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MSJJ ; N5JJ N5COO . K~WA ~II~

W95WMII -.:lAc: N5ClV. W8~1
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Soapbox OX
Nine people worked 9 days in the snow

erect ing s-et west yagi, z .er east yagi. and
inverted V antennas over a t 30 meter
deep canyon. They all seemed to work
fine-OK5 TLG/P. My nearest locals are
KP4KKJQ U2 and 9V1TK at 600 miles, and
VS600 at 1000 miles! Hope 10 be here
for next year 's contest- VSSRP. Nice to
hear so many countr ies on the band. My
most successful 160 test so far-G3XTT.
Biggestlhrill by far was working two JA's
at sunrise the first morning Also exciting
to make WAC by 1000Z the first night­
NP4A. After years of reliable operation,
had to mend the rig five limes during the
contest-G3VRW. Thrilled to get across
the pond lor the first lime. Will definite ly
be back next year-HP1 XAT.

Almost fell out of chai r when worked
W7RM for first Estonia to we st coast
USA-UK2ROX. Excited to work K3VA,
but he was portable 6 HI!-JA6LCJ. First
time in the contest. It sure is a big handi­
cap not to be allowed to use the OX win­
dow. CU agn next year-OZt Lo. Right
hand In a cast and a bit groggy from rnedl­
eaton. Was only on a lew hours first
night. but then decided to give it a shot
anyhOw- KV4FZ. Worked all US I heard,

TOP 10 OXSINGLEOP

NP4A(K1ZMOp,) 439,200 OK3CXF 79,820
KV4 FZ 344,960 KH6CC 71,668
GD4BEG 180.11 7 OZlYY 70,932
G3SZA 131.208 OL3AXSIP 66.297
G3ZYYIA 106,440 G3XWZIA 59,175

High Illinois scorer W9PNE has been in
every running of this contest from Its

beginning.

got EL2FY, but couldn't get into EU this
time . Anticipate being on again next
year-KP4KKIDU2.

With so many G stations active , other
EU stations work a few G's and then start
looking for multipliers. The Ox's are in the
same boat only worse! - G3SlA. Hastily
erected inverted vee for the contest. Will
try harder next year-KH6B. FB con test!
Thanks to all compet itors and con test
commiltee-UK2PCR. Good contest,
very interesting-JA6BIF. Back to our
super castle for first time since t974­
GM3/GW. Unusual to have two good
nights to USA- E/9J. Very thanks for nice
contest-UOSAP, UBSl AL.

Soapbox WIVE
Good contest. good operators, and lots

of act ivity- W9PNE. Hair stood up on my
head wh ile making first Eston ia to west
coast OSO-W7RM. Friday night score:
cows t. Beverage 0, but lots of fun­
KMSH. Have wa ited 20 years lor a band
opening like Satu rday's. and was ready
for It-WB3AVN. Coinc idence dept:
worked these combinations in pens
K0RW/K0RWL, KM5R/K5MR. N4ARI
N4ARO. N4WW/K3WW. Ya golta watch
those dupe sheets !-K0PPI7. Fantastic
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Com man d Series
RF· 2900

Panasonic
COIDnJand.:;:§er,e:2

l!>a~. 0 eo. 1002 O Ann_. """"-"~I 06 U.S"
eaoo TOLL·',,"U 1_ S2 , __ , . <If _ u. I. A. IS 1~_.......

Consumer Products Division

Panasonic
RF·3100

TEST ANY RECEIVER
Test any receiver purchased from CommunI­
cations Electron ics lor 31 days betcre you
decide to keep it 1Iior any reason you are not
completely satisfied, return it in original condition
with all parts in31 days. fora prompt refund (less
shipping and handling charges).

NA TlONAL WARRA NTY SER VICE
All Paoasooc receivers l isted in th is ad are
backed by a two-year limited warranty on parts
and labor. In addition, ttuswarranty is backed by
a br"oad network 01 Panasonic service cen ters.
For two years after origi nal oo rcnase. pana­
sonic will repair or replace your receiver if
purchased and retained in the U.S.A Customer
must take it to an authorized se rvice center.
Warranty does not cover damage from abuse,
misuse, or commercial use. Proof of purchase is
needed lor in-warrant y service.

BUY WITH CONFIDENCE
To get the ' •• t•• t delivery from CE of any
receiver send or phone your order direct ly to our
Consumer Products Division. Be sure to calculate
your price using the CE prices in this ad, MIchigan
residents please add 4% sales tax. Written pur­
chase orders are accepted Irom approved gov'
emmeot agencies and most well rated firms at a
10'lb surcharge lor net 10 billing, All sales are
subject 10 availabili ly, acceptance and verification.
Prices. terms and specifications are subject 10
change wilhout nouce. Oul of stock ilems will be
placed on backorder automatically uotess CE is
instructed differently, International orders are inviled
with a $20.00 surc harge lor special handling in
addition to shipp ing charges, All shipmenls are
F,O.B, Ann Arbor, Michigan. No COD's please. Non·
certified and foreign checks require bank clearance.

Mail orders to: Communications Elect ronlcl :
Boll; 1002, Ann Arbor. Michigan 48106 U.S.A. Add
$12.00 per receiver lor U.P.S ground shipping and
handlinQ. If you have a Masler Card or Visa you
may call anytime and place a credit card order.
Order toll free in the U.SA OiaI8oo-521·4414 ,
Outside the U.S. or in Michigan, diaI313·994·4444
Dealer inquiries invited. Order your Panasonic
Command Series receiver today at no obligation
CE logos a'e I'adema 'ks of Communoc.al'''''' Elee l' '''''''. ­
f Panason", ;S. ' ''9ISle'ed l,a<lemalll of Panason", Cornpeny,
• 01_00n 01 MalSus hoI. Elec lric Co'PO".'00n 01 "me,OCA
CoPyri9ht '1981 Communication s Elecl ronic;s·

We're first
with the best:

M

RF-4900

Panasonic'" RF-4900
Lis t pric e $ 549 .9 5 / C E pric e $389.00
Ba nds.- MW 525· 1610 KHz.. SWI·8 1 6-30 MH~.

FM 88-108 MHz.
The PanasoniC RF-4900 shortwave receiver tea'
lures a 5-digit Iluorescenl display lor all 8 SW
bands, as well as lor AM/FM.ACCIt ballery operalion.
Full coverage from 1.6 to 30 MHz on SW. Covers
SSB and CWoPremill; Double Superheterodyne.
Fast/slow 2 speed tuning. AFC Switch on FM.
narrow/wide selectivity swilch lor AM and SW.
Antenna trimmer. Cahbralioncont rol FET RFcircuil.
Mode switch f or AM-CW/ssa BFO PIlch control.
ANL switch lor AM. RF gain control Tuning-Battery
meIer with meter lunclion switch. Separate bass
andlreble tone control D,al light swllch. DigItal
display on/of! switch. Separate power SWItch. Rack
type handle, Made in Japan.

Panasonic'" RF-3100
Allow 300120 days tor de tivery afr8< rfTCfllp f of
order due to the hjgh demand tor fhis producl.
List price $369.95/ C E errce $269_00
Bands.' MW 525-1610 KHL, SWI ·29 1.6-30 MH~

FM 88-10B MHz.
The Panasomc RF-31 00 portable 31 -Band port­
able radio has PLL Ouartz-Synthesizer luning
that 8locks8 onto SW statiOn s. Operates on AC
or battery. SW frequencies I rom 1.6t0 30 MHz.
are in 29 bands. All-band 5'digit frequency
readout. Horizonlal design wilh front mounted
controls lor shoulder strap operat ion. DOUble
socernererocsee for c lea n SW recectroo. BFO
pitch and RF gain controls. Separate bass and
treble controls. Wide/Naf1ow bandwidth eerec­
tor. Meter for tuning and battery strength. LED
ccerance ind icator. Meter light swi tc h. 3 '12" ' PM
dynamic speaker. Comes with detachable
shoulder belt. Battery power (8 "0'" batteries
not included). Made in Japan.

Panasonic'" RF-2900
List price $ 349 .9 5 /C E price $249.00
Bands; MW 525· 1610 KH~., SW7' 3 3,2'30 MH~.

FM 8B-708 MH~.

The caeasomc RF-2900 is a portable five-bane
shortwave radio wit h digital l ive digit fluorescent
frequency display. Full coverage from 3,2 to 30
MHz. on Sw. Covers sse and CWo Double
superheterodyne receiver, Past/ stow two speed
tuning. AFC switch on FM, narrow/wide selec­
t iv ity switch for AM and Sw. FET RF cncun BFO
switch and pitch cont rol. RF gain control. Tuning
bat tery me ter. Separate bass/treble tone can'
trot SW calibration control. Dial light swi tc h.
Digital display on/all swi tch. Separate power
switch. Detachable dial hood included. Rack
type handle. Includes whip antenna and temte
core antenna, speaker. ea rphone, recording
output jacks, AC line and detachable adjust­
able shoulder belt. Made in Japan,

Co m munications Eleetronles, l he woods
largest distributor 01 radio scanners. is pleased
10 introduce Panasonic Command Series
shortwave receivers. Panasonic iets you
nsten 10 what the world has 10 say. Unlike a
scanner, a Command Series radio lei s you
usten to shortwave broadcasts from coun­
tries around the world, as we ll as the U.S.A.
rre the space age shortwave performance
you've been waiting for...at a dOwn to earth
price you can alford.

All Panasonic shortwave receivers sold by
Commun ications Elect ron ics bring the
real live excitement 01 international radio 10
your home or office. With your Command
Series receiver, you can monitor excit ing
radio transmissions such as the BBC, Radio
MoSCOW. Ham Radio and our own Armed
Forces Radio Network, Thousands 01 broad­
casts in hundreds of d ifferent languages are
beamed into North America every day. You
can actually hear the news before it's news.
If you do not own a shortwave receiver for
yourself, now's the t ime 10 buy your new
receiver from CEoChoose the receiver that's
right for you, then call our tOll-free number to
p lace your o rde r w ith your c redit card

We give you excellent service because CE
distributes more scanne rs and shortwave
receivers worldwide than anyone else. Our
warehouse facilities are equipped to process
thousands o f orders every week. We also
exoort receivers to o ve r 300 countries and
military installations. Almost all items are In
stock for q u ick s h ip m en t. so if you're a
person who needs to know what's really
happening around you, o rder today from CEo

Panasonlct RF-6300
A!!ow 300 120 days lor delivery alrer rfX;(Jjpt 01
order due to the high demand lor this product.
List pric e $ 749 .9 5 / C E price $49 9.0 0
Bands: LW 15004 10 KHz.. MW 520· 16 10 KH~"

SWI-5 1.6-30 MHz. , FM 87.S·108 MHz.
The new Panasonic RF-6300 Command Series
PL L synthesized 8-band portable com munica­
t ions receiver, lets you hear the world. The
RF-6300 has features such as microcomputer
pre-set tuning and PLL Quartz synthesized
digital l uner. M icrocomputer stores up to 12
different frequencies for push-button recal l.
FWMW/LW/SW1-5 reception. Manual tuning
knob. Wide/Narrow bandwidth selector. Double
superheterodyne system, Fast/Slow manuat
tuning. Built- in Quartz digilal alarm ctock. 5 inch
dynamiC PM speaker. 3 antennas. Multi-voltage.
Oetachable AC cord. Operates on 6 - 0- batteries
(not inc luded). Made in Japan.

Lislel' 10
your planet
on a short­
wave receiver!
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Club Scores

•

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

K0PPI7 uses this 6 root top hat made from
9 CB whips atop his 75 foot minooka.

N4ARO Tnx for nice contest-KJBI. Sev­
eral asked me to at least put the cowboy
state on the air. so here's 5 hours
worth-WnO At last I got WASon 160­
N4MM. This was my firs t time on 160 and
really enjoyed it. CUAGN next year­
KB90F. The world's best 160 test. Sun­
day AM EU opening best ever heard­
W3BGN.

Getting too old: couldn 't make it thru
the night - W9LT, Really surprised at
having to keep up a JA dupe sheet­
N5JJ. Worked my first Europeans on
160-W1WEF. Only missed one state ;
my neighbor SO. How abt that?­
W6B YBI7. Thanks to N7NG for complet­
ing WAS-N4UU. My first CO 160 test
and it sure was a thrill for me. Am new to
160 and really having a ball-N5CG. Th is
was by far my best contest in 12 years­
W4TMR. 00

3 13,830
257,800
109,1 48
96, 564
92,504
89 ,064
85,880
8 1,432
72,3 12
71,964
70,952
68,880
65,536
48,421
45 ,879
42 ,058
33,610
21 ,918
2 1.31 5
19,899
18.528
14.542
14,050
13.662
8,428
7,956
6,120
4.125
4,320
3,936
3,584
3,416
3,0 15
2,42 1

990
310

Total Score

UTC. you know they're running illega l
power-K3AO A most challenging con­
test- WA0AVL Wish those big gun EU's
would try harder for us western stations­
N0DX. Got a new country and 3 new
sta tes-NBBJo. Happy to get VS600:
looking forward to next year- W7Xl.

Now to get those Russian OSls­
N4W W. Just returned to 160 after 27
years absence. It's a lot different now!-

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

85.880
85.136
72,312
70,952
68. 880

TOP10 MULTI·OP

113,670 KB4 1
113.550 OK 1KSO
106, 132 UK2PCR
96.564 OK2KZR
94,824 A08P

Highest SCOring member is bold face when there ale more than one

Club Name Members

Potomac Val ley Rad io Clu b W8lRl , K3AO, W3FA, W3GN,
M4M, K400, N4MM, N4U U
N2NT . K1IK, N1E E
WAIITKJ , K~RWl. WB(IlUXI
UK2ROX
VE3NNN, VE3BMV
OK1KSO,OK1AXK
KB41
AA 1K
UK2PCR
W81FDQ , N7RK
OK2KZR
A08P
W9LT
SP90H
OK1KPA
YU2BQR
K8US, M8S
SP5AD
OK1KZO
OK3KAP
WAfMVL
OK 10PT
OK 1KFQ
UA3AFQ
W 7KJI
K3YTl
OK 1KYS
OK1KUA
OK1KQH
JA2YEF
OK3KTY
SP3HC
OK1KTW
JA7YCQ
OK1KSH
JA2YKA

Yankee Clippe r Contest Club
Kansas Ci ty OX Club
Tallinn Radio Clu b
Ontar io Contest Clu b
Radio Club Chorrwtov
Southeaste rn OX Club
Long Island OX Assoc
Kaunas Polytechnic Institu te Radio Club
Central Anzona OX Assoc .
Radio Club Bystnce n. Pern
Mad Rive r Ramo Club
Fort Wayne Radio Club
Club PZK ISKRA
Radiok lub Tesla
Radio Club Rade Koncar
Northern Ohio ARS
SP OXClub
Hadiokfub Praha
Hadicklub Iskra
III w ind Contesters
Radlok lub Kozolupy
Radiok lub Liberec
Moscow Radioclub
Weste rn Washington OX Club
Murgas ARC
Radroktub Stocnov
Hacncktub u sun
Radioklub Sed leany
CIT Radio Club
Raoroktub Tarry
Klub PZK Poznamu
Radioklub Lanskr oun
Senda i Radre Tech College ARC
naooauo Rychnov
Nagoya Univers ity Radio Club

OK 5TlGIP
N5JJ
GM31GW
UK2ROX
G3RP8

openings to EU both nttes: sounded like
20 meters!-AA1K.

Will be busy this summer burying more
radials-W81M. Operator, age 68, needs
oentor to keep going during dull no-QSO
periods-VE5XU. Still no Kl7 to com­
plete WAS. Hope to make it before the
turn of the century-KBOOL Excellent
conditions to Europe . Pleased to work
several USSR stations- VOtHP. Thanks
to G3SZA for first EU OSO in a contest­
K0RF, Always a great contest. It means a
lot to all of us-KBUS. High point was be­
ing called by EA8AK-N4IN.

Must do something about my local
noise-VE60 U. Railroad tracks make
good grounds-K0RW. Come on fellows.
every signal on the band isn't 599: give
real reports-W6AMO New on 160, got
a kick out of 2 EU OSOs-KBtP. When
you hear Okla, Texas, and Colo at 2200
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If you like flipping through the pages of wishbooks,
daydreaming about all the equipment you really "need,"
you'll find the Fair Radio Sales catalog good for at least
a week of browsing. A visit to their plant shows where
wishes can come true.

The two countermen at Fair Radio Safes."
Claude Telles (left) and Ga ry StoJzenburg,

WDBRVl.

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

orders.

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

of Fair Radio.

A .isif '10
fai. Radio lales

BY BRAD FIELD· . W8JJO

F air Radio, one of the few remaining
mail-order surplus equipment houses,
stili sends oct a cata log every spring and
a supplement every fa ll , a survivor of the
days. len or twenty years ago, when
dozens of such outfits enterta ined radio
amateurs with thei r "wishbooks.' Like
lots of other hams, I have dreamed away
some time with catalogs like the one from
Fair Radio, looking over the great slull
that I rea llyoughl to have, if on ly as an or­
nament to my junk box ,or thai, witha lillie
alteration , would make a handsome addi­
tion to my station.

So on the way to the Dayton Hamven-

* 16725 Fenmore Ave. , Detroit, M/48235

non th is spring. I stopped off at the plant
on Eureka Street in lima, Ohio to have a
look around.tt's an interest ing place. The
arriving visito r is first greeted by a room­
ful of rows of shelves , stacks , and bins of
wonderful things: capac ito rs, connec­
tors, res istors, coils, cabinets, hardware
from the most modest and mundane to
the rarest and arcane-a junkboxer's
heaven. That is only the tip of it all . The
countermen can supply any of the items
in the catalog, but a little patience is re­
quired. The storage areas behind the
counter are vast and deep, and it may
take some time simply to make the round­
trip walk to where that pa rt of your heart's
desire is stacked.

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

lar acuvuy there consists 01wrapping and
sending out mail orders. I interrupted that
when I was there. Some orders are very
large. but many of them are tiny, single
parts. Fair Radio has survived when
many other electronic surplus houses
have c losed, in part because Joe Seuati.
the launder, and his sons have always
been willing to deal with individuals. Phil
and George Seuaf are now working fu ll­
t ime with their father. Phil , who has had
the EE cou rses at the University of Day­
ton, as well as Air Force training in erec­
tronfcs. specializes in testing and c heck­
ing of equipment. George, w ith a degree
from Ohio State and an MA in photogra­
phy from Iowa, works at selling-and
buying-material , as well as preparing
the copy and the pictures for the catalog.
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Fair Radio Sales as seen from the back.

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

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

Fair Radio Sales on Eureka Street in
Lima, Ohio,

,

Phil Sellati (left) and Don Gouin give a
piece of gear the " smoke test " to aetet­

mine how much work it may need.

George Sellati, back in the cavernous
storage area at Fair Radio, spots an item
exactly where he remembered it had

been stored.

Phil and George began working tull­
time in 1973 and t977 respective ly, but
both of them have, in fact, been in the
business au their lives. Joe Sellati began
Fair Radio as a "Surplus Store" in down­
town Lima , selling everything-clothes,
shoes, camping gear, hardware, etc., as
well as radio equipment-back in 1947.
Later Fair Radio moved out to the edge of
town to larger quarters. In 1958, Joe de­
cided to limit himself to electronics gear,
and he got rid of the dry goods. But the
land at the edge of town became very ex­
pensive thanks to the sudden eruption of
shopping centers out there, so Fair Radio
moved again to their larger present quar­
ters, taking over the buildings of a vacant
dairy in Lima. Today twelve people work
there full time. Business is steady. Fair
Radio stilt sells the " command sets' that
so many hams have rewired as their first
transmitters and receivers, Indeed, the
U.S. government is still the source for 85
to 90% of their material. They are also
moving with the times, handling comput­
er surplus, manu facturers' close-outs,
overruns, etc. Two years ago, for In­
stance, they purchased the leftover in­
ventory of a bankrupt matrix printe r com­
pany, and recent ly they have invested in
some computer games,

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

Call or Write for
Nearest Dealer or
Technical Literature

~
OlSTRIBUTORSHIPS AVAILABLE

to qualified suppliers of
amateur-radlo equipment

FIELD PROVEN: More than 450
commercial radio & TV towers
have been guyed with Phlllystran.

Pourable resin provides
convenient, highly efficient
terminenons.

flexible,
electrically
transparent
Phillystran®

guys
1. non-absorption and no

re-radiatlon of radio signals.
2. no need to compute non­

resonant lengths.
3. complete elimination of RFI

associated with steel guys.
4. substantial reduction in

guy-Installation time.
5. no more cutting of steel

cable to lnstatllnsutetors
and cable clamps.

6. no more handling of steel
cable; and no "fish hook"
frayed ends to snag your
hands.

7. non-eorroding and
maintenance-free.

8. high strength combined
with lightweight, non­
stretch and Inherent
flexibility.

9. a neater, more aesthetically
pleasing tower appearance.

10. substantial reduction in ice
loading.

PHIlADELPHIA RESINS CORP.

m~
20Comm."". D,ive
Montgomeryville, PA 18936

... (215) 855-8450
Telex 84-6342

,

10
REASONS WHY
KNOWLEOGEABLE
AMATEUR RADIO
OPERATORS CHOOSE

32
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two yea rs, cutt ing out those who have not
ordered anything.

Their present comoeuuon for material
comes not from other mail-order houses,
but from companies in overseas trade,
dealers who recondition equ ipment for
export , foreign dealers who buy surplus
gear for parts, and the "sc rappers, " The
Taiwan-based "scrappers, " George Sel­
laf points out , are particularly aggressive
buyers 01 heavy gear from we st-coast
sources for the ir value as sc rap metal.
Freight rates between Oh io and Can­
torrua. he points out, limit him to bidding
on only lighter items from the west coast .
One of the ironies of the business is that
Fair Radio buys gear lor parts, too. They
can get nearly as much lor a single ,part
from some pieces 01 gear as they can lor
the whole box, simply because it is so
much cheaper to ship one little Item than
a big one.

The future. George Seuan says, in gen­
eratlooks like the present , but there are
some cu rious developments. The "nos­
talgia market" is growing, he says. For in­
stance, some people are restoring old
Wor ld War II bombers-not to I ly them,
but just lor looks- and an even larger
group is working on old military vehicles.
They buy authentic radioequ ipmentlrom
Fair Radio 10 install in their "antiques."
Some of that old World War II rad io gear
is still be ing re leased lor sale. Every year
Fair Radio buys some and sells some,
and althOugh the pr ices for it have gone
up, Fair Radio still takes the same mark­
up as they wou ld have, so the business
has a kind 01eternal sameness to it.

II you take a side trip to Lima to visit
Fair Radio, they will not let you visit the
area behind the counter where they keep
the parts sto red. My vtstt was interrupt ion
enough. But take tt trom me, they have a
lot-barns and basements lu ll, racks and
shelves rising in buildings some twenty
feet high. And they know where all the
materia l is ! George Seuat! says that his
fat her, for instance, can go back to the ln­
ner recesses and lay his hand, on the first
try, on any piece of gear that they stock.
no ma iler how many times it has been
moved as piles of equ ipment are moved
in and out.

The front rooms alone, where the pub­
lic is encouraged to wander dreamily
through lanes of radio gear, are enough
to make a visit to Fair Rad io fun . Every
catalog nas a liltle map that shows how to
gel from 1·75 to the plant. Tip: the map is
not 10 scale , The simpler route is not to
bear right at the light on Bellefontaine
Avenue, but to go straight ahead on Kib­
by, press on lor about hall a mi le, cross
the railroad tracks, and look for the stop
light at Calumet. Turn right on Calumet,
heading north; on your right, past the
school, across an open field, you 'll spot
the place. At the stop sign turn right on
Eureka Street , and you will hnd it. It's an
amateur 's shopping heaven not 10 be
missed ! 11

DX'ER,
CONTESTER,
or
RAG-CHEWER

With the sunspot cycle nearing its peak,
and traffic on 10, 15 and 20 meters at an
all-time high, you need a tri -bandbeam
that reatly delivers. You 'll f ind Ihatthere
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot !
All of Hy-Gain 's 'rn-aeneere feature
separate High-Q, high -efficiency traps
that ensure maximum FIB ralio and gain
and min imum VSWR on All THREE
bands. Hy-Gatn'a "no-compromise"
construction features; taper-swaged
6063·T832 tntck-wan aluminum tubing
for maximum strength and minimum wind
resistance ; a rugged boom -to-mast
bracket that adjusts from 1'I." to 2'1:" ;
heavy gauge, machine formed, element­
to-boom brackets that won't allow the
elements to twist on the boom ; and
improved element compression clamps
that allow greater tightening ability and
easier readjustment.
Hy·Galn's unique Beta-Match is lactory
pre-tuned to ensure minimum VSWR and
maximum gain on all three bands. All
Hy·Gain beams are fed with 52 ohm
coaxial cable and del iver less than 1.5 :1
VSWR at resonance.
Write for full details laday!

TELEX. rfjll-llililij
TELEX~TIONS. Il\lC-----==-"'_..._ __ h oO ~ __

Hy-Gain has
the right
Tri-Bander
for you!

Antenna shown Is:
TH6DXX
e-sremeot
Tri-Band Beam

Other Tri-Banders in the
Hy-Galn tine :
TH6DX
5·Element
Tri-Band Beam

TH3MK3
3-Element
Trl-Band Beam

Tower shown is
The NEW Hy-Galn
HG-52SS
self Supporting
Crank-Up Tower

®
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Working DX from an apartment has its problems, but so
does working it from the country,

Ihe (0.,•.

I h e (oa•• And I

BY JAMES S. CARROLL' , WA31NA

F rom the lime I became an amateur
and really got down to working OX, I used
to sit by the rig and listen to " the guns"
rag chew about how they worked a cer­
tain DXpedition or managed to work
some QRP station in Timbuktu. Accord­
ingly, most of them mentioned their
5-mile-tong rhomics or stacked to over
10 arrays up at levels which come under
NASA jurisdiction and which are fed by
Iinears that compete with the Voice of
America.

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

No, I don', profess to be a "big gun."
Actually, I consider myself tobe more of a
"water pistol. " But in working OX as I
have, I had to overcome a few problems,
and this story is written to those folks
who, like myself, share similar problems.

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

*373 Douglass Dr., Douglassville, PA
19518
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When the possibility came up to move
to an apartment in the country that was
surrounded by paeturelanc (not to men­
tion less rent) I jumped at it; the thought of
being able to leave my vertical up 24
hours a day was beyond belief. Add to
that a QRM-free environment with a good
take-off point to the OX, and the matter
was settled. I felt I was destined for Honor
Roll status: it was just a matter of time.

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

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

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

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

The world of OXing with a beam is so
much different than that with a dipole or
vertical. Although my beam was only at
27 feet, my receiver seemed to come
alive. My last problem, putting up the roo
tator, would be solved with the arrival of
warm weather. With the onset of cold
weather, however, another problem
came up. In order to turn my beam, the
outside temperature had to be above
32°F. When il fell below that, I took my
handy blow- torch along to thaw out the
mast. Of course, within a few minutes it
was frozen stiff again, and this made my
OXing rather hard. There was more than
one time that. with the blow-torch in hand,
I would turn the beam stateside to get on
a list, and then torch it again to work the
OX. After a little thought I did something

Say You Saw It InCO



;

- .,-'.. ,..,.....--,,~......
rl5"R

®

Antenna shown
is Hy-Ga in

TH6DXX
'Tri·Band Beam

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

TELEX llill-lliliflj
TELEX COMM...NICAnONS INC

The Hy-Ga in Model HG·52SS is a 52
foot se lf- supporting crank-up to we r
designed for antenna lOads of up to 9.0
square feet in winds up to 50 mph. Th is
all steel con s t ruc ted lower i s hot d ip
galvanized alter labricatlon to ASTM
specifications, Features include extra ­
strength diamond web bracing and an
impr oved gu ide s y s t e m lor the
telescop ing sec tion s, wh ich prov ides
rig id, c lose tolerance st ruc tural support
while leaving Ihe tube ends op en for
c omplete surface galvaniz ing and
unrestricted moisture drainage. Rotators,
includ ing the Hy-Gain 300 and CDE
'rantwtster . can be moun ted inside the
top section on the rotor mounting plate
included with the tower. The HG-52SS is
easily raised and lowered by manual or
optional electric winch system. A thru st
bearing is available which bolls to the top
section and accommodates meets up 10
2 inches in diameter. The HG·52SS is
easily erected on a limited area site, and
can be readily retracted to a 21 foot
height for service of the antenna,
Hy-Gain manufactures a complete line of
Crank-Up towers fro m 33 to 70 feet .
Write for complete details loday.

----HG- 288'-
Self-Supporting
Crank-Up
Tower
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• Gre-at Clrde Map Pr"olectlon •
centered on your eod QTH •
Cillculated and dra wn by computer.
11 x 1. inches. Personalbed with your
allsign • $12.95 ppd•• (Ai r Mail add
$2.00) • BHm HHding Printout with
bearings to UO Ioatlons. $9.95. Great
gift icIH. tool

Bill Johnston, N5KR
Dept. C

1808 Pomona Drive
Las Cruces. New Mexico 18001

COMPUTERIZED
GREAT CIRCLE MAPS

that killed two birds with one stone. I con­
structed a small f ireplace out of concrete
block at the base of the mast , wh ich,
when loaded with all my paper garbage,
would keep the mast warm for almost an
hour, depending on the amount of gar­
bage used.

Warmer weather was on the way, and I
could hardly wail 10 get the rota tor up.
One morning, however , I turned the rig on
10 find nothing coming through. Figuring
tne propagation had gone sour. I thought
nothing more about it until the following
day when conditions did not improve. In­
stead of propagat ion. it turned out that a
pack of st ray callie had wandered up
from a lower pasture, and flndmg them­
selves at my mast , decided to see if coax
is as edible as hay. Finding it was. they
chewed it through in tour places.

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

If all this sounds like someth ing out of
" Ripley 's Bel ieve It o r Not ," it was not
meant to. Although some of my solut ions
were unorthodox. still the " ends justify
the means," as my exec total is very
near 300 countries worked . In some ways
I had to work extra hard to get to that
total, but I don 't regret it . Maybe someday
some years from now I'll be on the air te ll­
ing some fellow about the time the cows
chewed my coax. It
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R.f.i.-a hot topic these days. It's those few little volts
that cause all those big problems.
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BY BILL HENRY', K9GWT AND JIM BARTLETI ', K1TX
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NOTE:
Place RF choke close to rear
pane l of equipmen t
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1111

been designed to operate in close prox­
imity to radio frequency transmitting and
receiving equipment. Particular attention
should have been pa id to the shieldi ng
and by-passing of the terminal c ircu itry.
However. under certain condit ions in an
r.f .-saturated environment. the terminal
may sti ll be suscep tible to r .t-inccceo in­
terference. This may manifest itself in
any of a number o f ways, such as part ial
or comple te lack of response to switches
or keyboard operations, or erratic behav­
ior of the video display.

The f irst thing that should be checked if
r.f. problems are suspected is the ground
system. The transmitter should be prop­
erly grounded for r.t. (in addition to an
electrical safety ground), and all other
station equipment grounds should be
connected to the transmitter chassis.
The r.f. ground should consist of a short
length of heavy copper wire or braid
terminated at a good earth ground
(ground rod, cold water pipe, etc.). If a
water system ground is used, be sure that
the pipes are 100 percent metal from the

'"

Toequipmen!

WORSE

HlGH -MIJ fERRITE TOROIO CORE

~trol wires and
COllX in close
prOMimity'"<l
par,lIel

""'.

u.-M; '" Coax leedl inl!'l Ull.ll
T il!Wfap~

I
lIiIIl
11 1111

A
from transmitter

Fig. 1- R.f.i. reduction techniques. IBI

First. the digital terminal must be con­
structed so that it is itself well shielded
and includes internal r.t. bypassing of a tl
input and output connec t ions (inc luding
the a.c. power connection). There is no
good substitute for a metal shielding en­
closure! The shielding and bypassing
serve a two-fold purpose : (1) they keep
the transmitter r.I. from getting into the
terminal, and (2) they keep the digital r.t,
" noise" lrom escaping to interfere with
the receiver. The lack of r.t. sh ield ing in
p lastic cabinets has been a particular
problem for amateurs using hobby corn­
puters, and it is the reason behind the re­
cent FCC r.t.i. regulations (Par115. Sub­
part J) requiring r.tl. suppression. Some
plastic cabinetry now being manufactur­
ed includes special conductive coatings
to achieve r.t. shielding . However, the
shieldi ng materials are expensive, and
the do-it-yourself amateur will be time
and money ahead if he builds his dig ita l
equipment in a metal enclosure.

Most of the commercially available
amateur ATTY termina l equipment has

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

However. the digital terminals do have
a weakness that rarely bOthered a me­
chanical nY mactnne-c-r.tl. from the
transmitter. Unfortunately, it is the very
nature of the small low-voltage device that
makes all the extra features possible.Con­
sider, for a moment, the tube radios and
AnY demodulators we used in the 1950-
1965 period; the circuits in that equipment '--- .J

operated from a 150 to 300 volt power sup­
ply , and stray r.f . voltages of 0.1 to 5 volts
would rarely cause a problem. On the oth·
er hand, modern dig ital c ircuitry operates
from a 5 v.d.c. power supply, and a 1 volt
stray r.t. signal will definitely affect its 0p­
eration.The digital c ircuits are designed to
operate at very high switching speeds,
and the addition of a 20 or 10 meter r.t. sig­
na l will just be interpreted as a high·speed
digital sig nal, often causing the termina l to
" b low-off into space." Al l is not lost, how·
ever; a digital terminal can be made to
work with even the highest powered ama­
teur transmitter if suitable precautions are
taken in bOth their design and installation.
Although each r.t.t solution tends to be
slightly d ifferent, depending upon the par­
ticular characteristics of each installation,
there are some recocnlzed techniques
that should help your situation.

-616 W Church St. , Champaign, fL61820;
12109Branch Drive, Champaign, IL 61820
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connection point to the water mains;
plast ic plumbing obviously will break the
ground path. If the distance between your
transmitter and ground connection is
more than a quarter wavelength at the
highest operating frequency. make the
ground wire an integral number of half­
wavelengths long. If you plan to operate
10 and 15 meters, you may need to run
separate ground wires for each band.

Stations located on the second floor of
wood Irame houses can present special
problems for r.t , grounding. One techni­
que that has worked well when none of
the usual ground returns work is to
spread copper sc reen material on the
floor of the room under the operating p0­
sttion, The equ ipment ground is then at­
tached to the screen with one or more
low inductance leads. The sc reen
creates an " artificial" ground plane in
the room. A carpet is usua lly placed over
the sc reen to improve the appearance of
the room! Consult any of the amateur
handbooks or antenna books for a more
in-depth discussion of grounding tech­
niques.

The best way to confi rm that a problem
is caused by r.t-mdecuon is to temporari­
ly el iminate the sou rce. This may be done
in stages. starting with a partial reduction
in exci ter drive. and ending with transmit­
ter shut-ott Since r.t energy may be in­
duced in the terminal through several
paths, connec ting the transmitter to a
dummy load may not eliminate all LI . re­
lated problems, a lthough this is an excel­
lent first step in verify ing r.t . problems.

Radiation of r.t.energy from linear am­
plifiers, antenna tune rs. coaxial switches,
monitor scopes, and interconnecting
coax-cable jumpers is also possible. In
fact, it is this type of radiation that is most
likely to be coupled into nearby 110 and
power cables of the terminal. To locate
the point or points of radiation. experl­
ment with different cable arrangements
to see if the r.t-lnduced problem can be
eliminated by reducing coupling between
any of the terminal cables and nearby co­
axial lines carrying r.t . power . Fig. 1(A)
shows several cable arrangements, both
good and bad, showing how to keep r.t.
coupling to a minimum. Fig. 1(8) shows
how to use high-mu (950-2000) ferrite
toroies or rods to choke the flow of r.l . on
audio and control lines.

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

If operation into a dummy load does
not significantly reduce the r.t-retated
problems. disconnect all 1/0 cables from

8ayYouS.wlt InCO
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HDR300
Antenna Rotator

The model HOR300 matches a rug$led, 't1eavy·duty rotator witli a g~- I
looking. digital -readout control console. This is a military / industrial
grade rotator that is priced to be p;actieal for amateur use. The model
HOR300 easily handles up to 25 square leel 01 antenna area with an
additional 1.5 salely margin - even in I)igh winds ! This newrotator has
muscle to spare, with a stalltorqu~ 01 $000 in-Ibs. (567 N'm) - higher 1
than any Amateur Antenna Rotalpr c~rrently on the market. It also
features a brake -holding torque jof 7500 rn-res. (850 N -m} and a
mechanical travel 01 390' . The HOR30Q will support 500 lbs. (227 kg.)
and accept masts 01 1:IA" (44.4 mml tc 3" (76.2 mm) 0 .0. and uses a 24
Vac motor lor safe, reliable operatiot . j

I
This " state-of-the-art" control ccnscre features a d igital azimuth readoul
that is accurate to ± 1' . Brake is af,l tonlalically engaged wh&n -you turn
the rotator 011. Furthermore, the brake release and rotahon lunctions are
separate. assuring complete brake control and extended rotator li fe. A
s ingle eight-conductor control clble connects the rotator with the
control console.

TELEX fIIa-gili,.1
TELEX COMMUNICATIONS. INC.

9llOO AIcn:tI ...... J,.~. MN ee-eo U.SA
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the terminal. Test the operation while it is

Shie lded encl~rer------------,
l I

c c

/ <,
~6115,.....c. 115v.a.c

input outpu t
,- ",/ '"./

c c

l

Transmitter t - - - - - - - - - - - ~
chassis ~ LEGEND:

ground C ...OOllJ.f , 500 WV d isc.
L " Air ·core ooi l; 20 turns o f enameled copper

wire closewound on 3,'a" fo rm.

To equ ipfTII:'flt a.e.
power wiring

earlier in the discussion, each r.f.i. prob­
lem tends tobe unique. and you may have
to try some or all of these ideas to solve
your own prooiem. The following is a
short bibliography of articles and books
where more information about r.t.i. sup­
pression may be found.
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Fig. 2- R.f.i. power line filters. tBI

structlon of an r.t. choke out of the coax it ­
self is sometimes effective; wind six or
more turns of the coaxial cable in a six
inch diameter coil. Place the coit at the
antenna and wrap it with electrical tape
to hold its shape. II there is a moderate to
high S.W.r. on the line (2:1 or more), you
may find that varying the length of the line
helps, although this is a poor substitute
for a properly matched antenna.

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

These are some of the r.f.i. supores­
sian techniques that are known to work
with digital devices. As we mentioned

connected only to a.c . power. At the
same time. enable the transmitter so that
it sends a c.w. signal intoa dummy load. II
r.f. problems are still present, then r.f . en­
ergy is probably being introduced to the
terminal through the power cord by way
of the common a.c. mains power line.
This is usually indicative of poor a.c .-line
filtering in the radio transmitter power
supply section . Fig. 2(A) shows a cern­
man by-pass filter method used in many
transmitters . Figure 2(8) shows a "brute­
force" a.c.nne filter that can be added to
the transmiller or other equipment to
eliminate the flow of r.f. on the a.c. power
line.

In addition to the liberal use of r.f . by'
passing capacitors on station equipment.
the use of certain antennas may offer re­
duced levels of r.f. in the radio room in
many cases. Whenever possible. use res·
olllnt dipole, vertical ,quad. or Vagi anten­
nas and try to achieve a good impedance
match It the Intenlll instead of relying on
an antenna tuner. Random·length wire
antennas and others that require exten­
sive antenna tuning are more likely to
create high levels of r.t.within the vicinity
of the operating position.

The location of the transmitting anten­
na w ith respect to the radio room also has
an effect on the r.t. energy that is coupled
into interconnecting cables. Apartment
dwellers may have the most difficulty
achieving a good insta llation , since many
times an indoor antenna is the only type
allowed. Whe re outdoor antennas are al­
low ed, they should be placed as high as
practical. Not only will this provide for
better reception and transmission , but it
w ill also reduce the level of r.t. in the
shack. Also, if possible, avoid bringing an
end of a hatt-wavedioote in close proximi­
ty to the operating position; there is a high
voltage field at the ends of the d ipole that
may be hard to shield.

In general. a shielded. coaxia l cable
teedune with low s.w.r. is much preferred
over open wire, twin-lead , or single w ire
feed systems. The sett-stueidtnq property
and lower vo ltages present act to make
the coaxial feedline much less susceptl­
ble to radiation of r.f. energy in the shack
rather than at the antenna. Hf. energy
may also find its way back to the station
by conduction down the outside of the co­
axia l cable shield. This may be a particu­
lar problem with half-wave dipoles on 40
and 80 meters that are center-tee with
only coaxial cable. A balun at the antenna
tends to reduce this problem. Also, dress
the coaxial cable from the balun so that it
drops perpendicular to the dipole. rather
than parallel. In stubborn cases, you may
find that dropping the coaxial cable clear
to the ground and burying it (5 or 6 inches)
for the horizontal run to the shack may
help reduce r.f coupling considerably.
This technique has worked particularly
well for second-story station installa­
tions. As an alternate to the balun. con-
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• ALL COMPONENTS
ARE PRIME AND PRE·
TESTED !

300 MHZ FREO COUNTER KIT
$ 39.95!

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

• A pleasure tobulld with our detailed instructions with photographs!
• Don't be fooled by our low price. This counter uses the 72160 Ie

with 10 MHz time base.
o Assembled unit appears at right. Two board construction allows re­

mote mounting of display board.
• Complete with 120 VAC wallpack shown. May also be operated on

batteries, 7-12 volts @ 220 rnA.
o Two ranges: 100 and 300 MHz.
• 72160 Ie provides four gatelimes (.01, 0.1 , 1.0, and 10 seconds).

Switch provided allows you to select any two.
o Eight bright (level 6) FND-357 displays.
• Can be built Into ex isting equipment or virtually any enc losure you

choose.

MODEL PS·600

600MHZ-$69.95!
MODEL 8600-HAND HELD 600 MHz FREQUENCY COUNTER $69.95

A complete 600 MHz frequency counter that fits in
one hand! Features 8 digits (.375"), 4 gate times
(.01, 0.1 , 1.0, and 10 sec), and two ranges (60 and
600 MHz). Operates on three nine volt transistor
radio batteries.

OPTIONS: • BNC Whip Antenna Opt. $8.95
• AC Battery Eliminator $4.95

DIVIDE BY 10 AND DIVIDE
BY 100 TO 600 MHz

Increase the rang e of your 6 or 60 MHz frequency
counter to 600 MHz. Divides incomi ng signa l (50mV
req'd) by 10 or 100 (selectable) and Increases signal
strengt h to TTL (2.5V) levels which will drive any
counter. PC Board approximately 1% Inch square.Re­
Quires 7·14 VDC at 120 mAoNot a kit, assembled and

tested. S18.95 I.
PRESCA LERS

MODEL PS·300 Divide by 10T0300 MHz Prescaler! $12.95

• Assembled and Tested

SPECIALS

1250 MHz prescaler In two ranges.
Divide by 100 and 1000. Built $35.
600 MHz counter: 0·600 MHz,
metal enclosure, nieads, and AC
adapter. Limited Quantltles$99.95
7226D ICW/XTL $25.00
7216D ICW/XTL $20.00
l 1C90 Prescaler IC $13.00
FND·357 Displays $1.50
2N2222A Transistor 6/$1.00

PA-.5-30 Wldeband Preamplifier
• .5- 30 MHz Bandwidth (-3dB Points)
• Up to 25 dB Gain!
• 50 Ohms Input & Output Impedance
• Absolutely No Tuning Required
• Draws only 10mA @12VDC
• Great Way to Increase Sensitivity

of Receivers, Counters, etc.
only S8.95 .1 •• Fully Assembled and Tested

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

UHF Version PA·1.4 3 MHz-1.4 GHz 10 dB Gain $11.95

CIRCl.E 150N READER SERVICE COUPON

HANDLING & POSTAGE:
0-$10.00 $1.00
$10-$50.00 $2.00
$50.00 & UP $3.00

PHONE ORDERS: 31 3-651·9247

C.O.D. Orders Welcome

Digitrex Electronics
4412 Fern lee, Roya l Oak

Michigan 48073 313-651·9247



Here are some simple mods for a popular rig. AD5X
presents another variation on how to keep your HT fully
charged and operational.

BY PHIL SALAS·. AD5X

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

First. place the battery-pack shell-hall
with the metal contacting plate facing up
as you look at it. The subm iniatu re jack
will be mounted between the top and mid­
dle battertes on the right wall of the bat­
tery pack 0.6 inches down from the metal
contacting plate. Using a sharp pock et
knife, carefully cut an indentation in the
battery pack half so as to pe rmit mount­
ing of the jack. You will also have to tr im
away part of the mating battery pack half
(refer to fig. 1). Tempora rily mount the
jack in the batt ery pac k half w ith the
metal contacting plate.

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

A s most of you Ieom IC-2A(T) owners
know, the 250 mah batt ery pack that
comes with the unit is the only battery
pack that doesn't require an expensive
battery charge r. In addition, the higher
amp-hour battery pack s are somewhat
limited in field/emerg ency applications
due to thei r requi ring a.c. power fo r
charging. As it turns out, there is a solu­
tion to these problems that is quite simple
and inexpensive. What we are going to do
is modify the IC-BP4 battery pack so that
it can be charged either w ith your own
home-built wall charger or your own
home-built 12 volt charging cord , To be­
gin, you'll need the following items:

1. IC-BP4 battery pack and six nrcads.
2. A subminiature phone jack (Rad io

Shack 274 -292, 2 for $1.19).
3, Two subminiature phone plugs (RS

274·289,2 for 99<).
4. A 12 v.a.c. 300 ma transformer (RS

2n1385, $2.89).
5. Lighter plug w ith cord (RS 270-021,

$1.89).
6. Four 1N4000 series diodes (RS

276-1101 , 2 for 49<).
7, Three 33 ohm lf2 watt resistors(see

text).
8. Two 680 ohm v.. or V2 watt resis­

tors (see text).
9. Two Polaroid " Print Coat" cases or

equivalent (the small print applicator
cases).

10. Two subminiatu re s.p.s.t. slide
switches (RS 275-406, 2 for 69*).

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

* 70 7 Auburn Drive, Richardson, TX
75081
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Fig. 1- Simple modifications to the IC­
BP4 battery pack.

Solder WIre between meta l plate and
shield connection on jack

Subm in iature jack

NOTE:
Rl " 36!l for 60ma

5H! tor 45ma

dttion. you should put in 140 % of the en­
ergy that has been taken out. So. first de­
term ine the capacity of your nfcads. I
used 600 man batteries. Many batteries
are 450 mah. In my case I wanted 10
charge the batteries at 60 ma for 14
hours. If you have the more standard 450
mah batteries, you'll want to charge them
at a 45 ma rate for 14 hours.

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

An unfo rtun ate disadvantage of sub­
miniatu re phone jacks is that they can
easily be shorted momentartiy when the
plug is inserted. To keep this from hap­
pening, I broke up the current limiting re­
sistance so as to put part of the resis­
tance w ithin the batt ery pack and the rest
in the charging line. I split my resistance
so as to put 36 ohms in the IC·BP4 and 33
ohms within the ch arger. For a 45 ma

Say You Saw It In CO



111 v.a.c . D _ R2 _) To plug t ip \

To plug $hieJd
Po laro"l " pr,nt coal case '

Subminia lUfI! plug

12v.d ,c.

""'" r - - -
To plug '>h leld

Submin iature p lugIr=a )-- I)

NOTE :
R2 : 33!l for 60ma R3 · 680n for 6ma

42n for 45ma 910.'1 for 4,5ma,

PolarOId " ptIO! coat caw"

Fig 2- A QuiCk and easy e.c. and d.c. charger for the fC-2A
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nating manner . By th is I mean lacmg the
"E" laminalions alternately one way and
then another . After the " E" lanunanons
have been reassembled . msert the " I"
laminations mto the gaps between the
edges 01 the '·E" laminations, This is how
the transformer should really have been
burtt.

Well , there you have it. A few simple
mods to your IC·BP4 greatly increases rts
usefulness and chargmg conven ience.
Spend an hour buudmq these chargers
and modifying your IC·BP4, Ir s worth It!

\

\

\

while charging the units from the e.c .
Charger, since the t20 Hz hum would be
severe.

One final note: II you experience an an­
noymg transformer hum (which I did m
two separate units), you can easily re­
build the transformer core and enmmate
the problem. Simply remove the metal reo
tamer on the transformer, pull the " I"
laminations free, and pull out the " E"
laminations . Now, simply peel the ramma­
nons apart and then reassemble the " E"
laminations m the transfo rmer In an ettet-

charging rate . I would recommend 51
ohms m the IC-BP4 and 42 ohms m the
charging nne. Solder the resistor which
goes m the IC-BP4 between the center
conductor connecuon on the subrmma­
ture Jack and the positive battery connec­
non (red w ire) on the metal contacting
plate. Insulate the resistor leads as nec­
essary to guard against sho rts. Solder a
wire between the shield connection on
the subminiature jack and the negative
battery connection (black wire) on the
metal contacting plate. Snap the battery
case halves together and tighten the
mounting nut on the subminiature jack .
Your IC·BP4 IS ready to be charged, All
you need is something to cha rge it with!

As It turns out. both the wall cha rger
and o.c. cigarette lighte r cha rger are
very simple. Refer to the schema tics 01
fig. 2. As a bonus, I included tnckre
charge capabili ty, The tric kle c ha rge err­
cuttrv (R3 and SWitch) is buill into a Pota­
rotd" "Print Coal" case, t.e.. the case
supplied with the applicato r and coa ling
fo r Polaroid" pic tures. Wh en the swrtch
shorts R3, charging w ill be at the normal
10 % rate . When R3 IS not shorted. the
charging rate Will drop to the recom­
mended 1% tr ick le rate. Note that no out­
pu t tnter capacitor IS used alter the recti'
ner.With no filter capacitor, you will have
a secondary rms o.c.voltage equal to the
secondary rms a.c . voltage mmus the dl'
ode drops. These small RadIO Shack
transformers put out higher voltages at
the low c urrent dram we are usmg here. I
measured an rms o.c voltage of almost
13.5 vo lts. Since this IS very close to the
13.6 volts available at a car battery. I was
able to use the same value resistors In
both the a c . and d.c . charger cucuus. ln­
cidentany. II you put an output utter caca­
crtor on your charger, the secondary volt­
age wJlI go to the peak secondary VOltage
(around 18 vo lts d c .). You would then
have to scale your series resistor so as
not to exceed the 10 % and 1% charging
rates. In no case should you t ransmit
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WE BACK EVERYTHING
WE ssu, WITH OUR
PERSONAl. GUARANTEE

PRICES F.O.B.
HOUSTON

PRICES SUBJECT TO
CHAN GE WITHOUT
NOTICE

ITEMS SUBJECT TO
PRIOR SAl.E

Top CW Op's Choos.

AEAProducts

KEYER
TRAINER
MODel. KT·1

$129.95

• Full Feature Keyer with Excl usive
...E... "'utomatlc Trainer Speed
Increase.

• Callbraled Speed 1-99 WPM with
Independent Dot and Dash
Memory.

• Standard Letters, Numbers and
Punctuation.

• Semi·...utornatrc (Bug) Mode.
• Five LeUer Random Practice Mode.
• 204,000 Character "'nswer Book.

MEMORY
KEYER
MODEl.
CK·1

• Aulomatic Seria l Number
Generalor FromOl109999.

• 500 Character So" Partl­
llonedTM Memory That
Can Be Divided Into as
Many as 10 Messages.

• Exc luslve"'EA Memory
Edillng CapablUty.

• Two Presettable Speeds
With Fast Recall Plus
Slepped Variable Speed
serecnon.

• Iambic Operation From 1
to 99 wpm and Complete
Weighting Conlrol.

• Extreme R.F.lmmunity,
Wil l Key Any Modern
TransceiYef,Operates trom
12:l:: 3 Volts D.C.

NEW NIGHT LINE
rou, FREE

1-800-231-3057
MON, WED, FRI,
6 PM-10 PM CT

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

• Features Up To 99 WPM CW Copy.
·60,67,75, and 100 WPM Baudot and ASCII at

110 WPM and Hand Typed at 300 Baud.
• Interfaces with Receiver Audio Output or

Direct Keyer Output.
• Operates on 12 VDC.

t

ca
STOP RF SPILl.OVER WITH
THE AMAZJNG AEA ISOPOl.ElM

IsoPole Model 144 $39.95
rscscre Model 144 Jr $29.95
IsoPole Model 220 $39.95
IsoPole Model 220 Jr. 529.95
(Mast not suppl ied)

RADIO
FREQUENCY
DIRECTION
FINDER

$199.95

MORSEMATICTM
MODEL MM·'

- ... ... " .'
-- • • - p.. .- '. -~
- ~. .

• 0 _ 0. . . .;.-­- .. .... '-~... ... _.
0 - _c= ,,=_.--

The remarkable AEA
MorsemaUc memory
keye r has 35 fantastic

features includ ing two AEA designed microcom­
puters, up to 2,000 character memory, automatic
serial number, beacon mode, and automatic Morse
trainer mode, with the exclusive AEA Automatic
Speed Increase. The AEA Morsemat ic Is already
the undisputed leader In high quality multl feature
Morse Keyers.

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

Uses the Doppler Spun Array Technique with a sen­
contained pre-proqrammed Computer. The PFDF 01­
fers 1- resolution with a three digit l.ED display for tn­
stant course bearing information. Will work with virtu­
ally any FM receiver by simply plugging Into external
speaker output jack.

ISOPOl.E
440

$69.95

Same .. the Model
KT·1 l.• • • Keyer
F.atur••.

MODel. MT·1
COMPUTERIZED
MORSE TRAINER

$99 .95

...11 K.y....OP8'ral. From 12VDC,
12 VDC Pow..- Supply Model
AC,1, $14.115.Mod.l AC·2 ForU. a
WlIh All AEA. Kaya,.. Excar.: Tho
Modal MM·1 WltnME·1lna lied,
S9.95.

713·858·0288 ·CALL FOR QUOTES
1508 McKINNEY
HOUSTON, TEXAS 77010
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Here is a new and highly accurate method for
comparing antennae true efficiency

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

We have established Figures of Merit for
several popular antennae and they are

shown on the accompanying chart.
As you can see, Lunar's Antennas exhibit Fig­
ures of Merit indicative of very high efficiency
antennas. For less weight, less wind resistance
and higher efficiency, Lunar Antennas are your
best buy.

Some Basic Limitations:
The Figure of Merit System is most effective
when comparing similar types of antennae. If
you use radically different antennae (Eg. a 1
wavelength versus a 3 wavelength beam) the
Figure 0' Merit may not accurately portray the
true differences.

# e1 /boom him Angles
IIlngth In ,.. Fig. Merit Fig. Merit

w.velengths 1M ~ 1.I1EJ ID 10 n ' .L I.D.n #81

Lunar's NMT 11 /144
II d /2.Sn 31 .. 34 39.14 15.23 3.56
Lunar's NMT II l UG
II d /2.Sn 31 .. 34 39.14 15.23 '56
Tama SST 0719 /432
19 e1 /S.7IA 24 .. 27 ...&6 11.15 '35,..
19 e1 /3.23.\ 28 . 31 47.53 14.71 '50
13 e1 /3.16A "'" 44 45 14.07 3.42

220
17 ell 4 26.>. 26." 54.11 12.84 3.22
14 e1 /3 42,\ ".., 28.65 8.38 '05

."
16 e1/5.27,\ 30'" "1.67 7.30 ' 50
21 el/663.\ 24. 27 6366 gOO 303

lO - Isouopc l)wel;llvlly eI _ NImber 01 flemenls B t _ Boom length

2175 Kurtz Slreet. Suite 11

-=- l~ san Diego, CA 9211l).3171
Telephone:J7141 299-9740

~tronICS. Telex: 1817 7
louis N. Anclau.ll W86NMT
A Diyision 01 lunar Industries

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

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

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

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

The Figure of Merit for
Antennae Comparison

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

41253
ID = (E.H)

Isotropic Directivity (ID) equals 41253 divided by
the product 01 the E and H beam angles.

Once you have achieved the 10 tor a given an­
tenna, its Figure of Merit may be determined by

CIRCLE I SO ON RUDER SERVIC E CARD
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Here's another task you can assign to your comouter.

B = dosta.-.:::e trom Center
to each IoIdIng cool.-0 = Ooa.....,e< 01 ,1d!I101.
~~

- B

2~ _ B
t

A
a

l ..... z ondu<; lil'-':::I r_ed
tor 'esona'-':::I

lI'l = tWlu'allQg
, _ tfeQlJeACy. 1f'oe9ar.enz

A E owr•• Inlenn1 lIngtI'I.

'"'

--
BY DICK SANDER- , KSQY

The program formula from Jerry Hall 's article, " Off-Center­
Loaded Dipole Antennas. "

Fig. 2- A computer designed loaded-dipole program listing.

5 REM : INPUT DATA
10 HOME
20 PRINT " LOADED DIPOLE DESIGN PROGRAM "
22 PRINT; PRINT
30 INPUT "OPERATING FREQUENCY IN MHZ ? ";F
32 PRINT; PRINT
4 0 INPUT "TOTAL LENGTH IN FEET? " ; A
42 PR INT : PRINT
so INPUT "FEET FROM CENTER TO LOADING COIL? " ; EI
52 PR INT : PRINT
6 0 X 3 ((234 I F> - Ell
70 Y s (IA I 2 ) - Ell
80 INPUT "DO YOU WANT TO USE THE WI RE TABLE? (Y ON Nl "; V.
82 I F Y. - "Y " THEN cosua 1000
84 IF V. = "N" THEN G05Ue 2000
86 I F Y. II: "V " THEN 90
87 I F Yi> '"' "N" THEN 90
88 GOTO 8 0
90 51 = lE6 I (68 • 3.14 ..... 2 .. F ..... 2 )
100 52 "" 1 I X .. ( LOG (24 .. X I D) - 1 )
110 53 "" ( I - F .. B I 2 34l ..... 2 - I
120 5 4 = 1 I Y • ( LOG (24 .. Y I D) - I )
130 55 = (Y .. F I 2 341 ..... 2 - 1
140 56 = 5 1 .. (52 .. 53 - 5 4 .. 5:5l
1 43 PR INT : PRINT : PRINT
145 PR INT " LOADI NG COIL 15 " :56 :" MICROHENRY5"
150 END
100 0 PRINT
1005 INPUT "WIRE GAUGE t e r o TO .. 2 2 1 ";D
101 0 IF 0 3 10 THEN D • • 101 : RETURN
10 2 0 IF D • 12 THEN 0 • • 0 8 1: RETURN
10 30 I F 0 - 14 THEN 0 - . 0 64: RETURN
1040 IF 0 '"' 16 THEN D • • 058: RETURN
1050 IF 0 - 18 THEN D • • 032 1 RETURN
10 60 IF 0 = 20 THEN D • • 032: RETURN
10 7 0 IF D = 22 THEN D • • 02~ : RETURN
10 7 5 PR I NT
10 8 0 PR I NT " WIRE GAUGE MUST BE AN EVEN ..
10 9 0 PRINT " NUMBER IN THE RANGE 10 - 22"
11 00 PRINT : PR I NT : GOTO 1000
2000 PRINT
20 10 INPUT " WHAT I S THE ELEMEN T DJAMENTER IN INCHES ? " : 0
2020 RETURN

T hiSarticle presents a BASIC language
program to design an inductive loaded di­
pole (fig . 1). The prog ram uses a formula
developed by Jerry Haltthat appeared in
OST. September 1974, entitled ··Off-cen·
ter-Loaded Dipole Antennas." The term­
uta. as it appeared. was quite large and
difficu illo hand le for anyone who did not
own a sc ienti fic calculator.

With the widespread availability of
home computers, th is design formu la is
within reach of many amateurs. The com­
puter that I used was an Apple 11 Plus, but
the program is written so that almost all
" BASIC" type computers should operate
directly from the listing (fig. 2).

The program calculates the required
inductance for any shortened antenna.
After the program is loaded, the comput­
er asks for:

A. Frequency in MHz (f)?
B. Total length in feet (A)?
C. Feet from center to loading coil (D).

Keep in mind that there will be two load­
ing coils. It is up to the designer to pick
the distance from the center to each coil.

O. 00 you want to use the wire table
(D)? (YIN), if yes, you can choose a wire
gauge between 10 and 22. If not , you in­
put any diameter of conductor you de­
sire.

"I

Fig. 1- A loaded dipole antenna.

e 110 Starlite Drive, Plano, TX 75074

'Jerry Hall, K1 TO, " Off-Genter-Loaded
Dipole Antennas," CST, September
1974, page 28.

The inductance is then calculated, and
the result is given in mlcrohennes. I've
compared several of the antennas de-

sc ribed in the ARRL Antenna Handbook,
and the values check exact ly as the com­
puter calls out. 18
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DAIWA CNA·10D1

World Wide Satellite
Systems Available

Complete Earth Satellite
Receiving Station Available at
Barry for only $5990.00.
Write or call toda y.

DIGITAL
FREQUENCY
COUNTER
Trlony..·
Model TR-1000
0-600 MHz •
Diglm...·Model D-S10 SOHz·1GHl

KANTRONICS
Minl·Reader

F ield Day

O [J<;9MJ IC-720A, IC·730
HY.GAIN IC·25A, IC·251A,IC·2Kl., IC·451A

TOWERS
& ANTENNAS

DRAKE
Keyboard

ROC KWElUCOlliNS
KWM·380

FT·101ZD MARK III, FT·480R,
FT·707, FT·720RU, FT·720RVH,
FT·9020M. YR-901·CW/RTIV

I ....,,~~ DRAKE TR-7 & R-7
~ l.·7 2KW Unear Amplifier

,
,_ - - - -. '\7&~

FT-ONE

ICOM
IC2AT
IC3AT

TEMPO
51,52,
54,55

SANTEC
HT·1200,ST·7fT

YAE5U
FT-208R
FT·290R, n ·708R

-

AEA Morse Matic, .. BIRD
MBA & IsoPole Antennas Wattmeters &

Elements
In stock

ASTRO 103 150A & 100 MXA
DIPLOMAT 150

,.
.'.'.'..

M URCH Model UT2000B

All Handy Talkies In Stock For Immediate Delivery!
YoCom 2 meter 5/8 Telescoping Whip & Duckie

Antennas & HT Amp's HEAVILY STOCKED
We Will Not Be Undersold

Call: 212·925·7000

Super Sale On All Surplus Parts, Meters, Capacitors And Connectors, Etc...Come In And Save Over 50%

New York City's LARGEST STOCKING HAM DEALER COMPLETE REPAIR LAB ON PREMISES

IN STOCK-NEW ROBOT MODEL 1800, BIRO WATTMETER, HY·
GAIN. LARSEN. SHURE, KDK·2Q1 5R, TURNER, ASTATIC, VOCOM,
VHF ENG., MFJ, KANTRONtCS, OSI. AVANTI. CORDLESS
TELEPHONES. POCKET SCANNERS, NYE. BENCHER, VIBROPLEX

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

"Aqul
Se Habla
Espanol"

MAIL All ORDERS TO BARRY ELECTRON ICS CORP.,
512 BROADWAY, NEW YORK CITY, NEW YORK 10012.
BARRY INTERNATIONAL TELEX 12·767021 2·925-7000
TOP TRADES GIVEN ON YOUR USED EQUIPMENT.

AUTHORIZED DISTS. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.
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The Bencher Paddle
And MFJ Keyers

BY JOHN J. SCHULTZ., W4FA

~[ SfT

MODEl MFJ .482

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

extended operat ing periods. In fac t, for
most amateurs, once the comfortable
settings are found, they probably will
never have to be readjusted.

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

CO"Q'''{ ...
. .-

.. OR '

PlJll
PlJSH

•

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

but basic message storage capabilities but still with a full -feature iambic keye r.

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

~e Bencher paddle has been available
for a few years now and has gained de­
served popularity. Frankly, it is one of the
nicest paddles the author has used. The
paddle construction may seem a bit un­
usua l when one first views it in a photo­
graph. This is ce rtainly the case if one is
used 10 the const ruction of the "bug"
type of key where basically a horizontal
level is pivoted to move from side to side
as the finger paddles are manipulated. In
the Bencher design a split ring is used
which pivots vertically, one spl it ring be­
ing used for dash operation and the other
for dots. The basic idea of this design is
shown in fig. 1. The split r ing pivots ontwo
nylon bearings (pivoting in and out of the
page as shown). A tension spring (the
long wrap-around spring one sees in the
photograph) pulls the split ring against a

mechanical stop. Both the finger paddle '===============================and contact arm for one side of the pad- -
die are attached to the split ring. Now, as
one presses the finger paddle in the di­
rection indicated, the contact arm will
move to come in contact with the contact
post. The actual mechanical construc­
tion of the paddle is more sophisticated
than this description might indicate.
Nonetheless, the basic mechanical ac­
tion is as described.

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

I

Pivo t post Stop

'# Finger paddle

The Bencher paddle has developed a well deserved reputation
for having a very good " feel. " The basic mechanical action of

the paddle is illustrated in fig, 1.

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

paddle and contact arm are fastened to the split ring).

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

The instruc tion sheet provided with the
paddle is short but perfectly clear. Inter­
estingly enough, it is hi-lingual, in Engl ish

and German, although the paddle is not
widely advertised or sold in Germany.

The paddle is a perfect mate to various
MFJ keyers (or vice versa). The MFJ
"Grandmaster" series 01 memory keyers
all provide a soph isticated memory keyer
function using CMOS IC's plus various
degrees of message storage capability
using RAM's . The top 01 the line is the
MFJ-484 keyer. The kever itself provides,

of course, for Iambic operation and has
sell-completing dais and dashes and dot
and dash memories. The message stcr­
age capabil ity is 4096 bits tota l and can
store up to twelve 25 character mes­
sages plus a 100, 75, 50, or 25 character
message. A great deal of versatility is
built into this keyer in that the various
memories can be split or combined, reset
on command, and messages repeated

AM COMM 01 804 1166
Scetar 725 %77
Telecom Trans Chile 25471
Multi-Radio 77)·1266
Radial; 2·50-)2·40
Erikoismediar (90) 6112')8
Renox Telrx: 76011
SFL l'JOl 5.1.1'1 oW
Willige. (04111 su.w2J

• Lo-Pass Filter 2000W
' Quad Parts
•Baluns JTraps
'Insulators
' W ire & Cable
-Connectors
•Antenna Kits

"HEUCAN-10"

1Q-Meter
Indoor
Helix
Antenna

FUll POWER - QUALITY

HAM ANTENNA ACCESSORIES
at your dealer l ONDON:

VICTORIA:
CONCEPCION:
BUENO S AIRES:
COl. ANAHUAC:
HELSINKI:
AUSTRIA
I-RANn:
GERMANY

the Big Signal
W2AU
Bollun

For over 20 years, the choice
of Hams, Armed Forces and
Com mercial Communicatio ns - world-wide.

Ask for Bonnie, o r Emily.

UNADILlA I REYeD Division Microwave Filter Co., Inc., E. Syracuse, NY 13057

UN¥\p"~.UJ\ ~. ..~
, -~ - ~, -~-,

.. - ":;~\ ..... - ' ", ,..- .- ~.

- ..

•!'b- • " .
J~:l ~; i -~ .-~~ ..
,) ~ r- ' 1·'~.¢.... l ;.t.. · .

'~l"'i:."ot ;' ~ .. . i - I l
8 -" °' '~'" • :i ?"\ - .r <

,~~~ .',~ ' " - '" . '" ....~..-~. .
, l(f ~'~~,."""~ ....

HAMS . call for our
free catalog PC·80

DEALIRS - join over 400
dealers w o rld-wide. Cal l

us today for no-risk deal.

HAMFEST MANAGERS •
UNADilLA cooperates!
Call us.
US - TOll -FREE 1-800-448-1 666
NYlHawaii/AlaskalCanada '
COlLECT 1-31 5-437-3953
TWX - 71()-54H)493
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control being mounted on the rear panel.
A built-in sidetone oscillator and speaker
are provided. Volume and pitch are ad­
justable with the tone control being rear­
panel mounted. As a keyer, the unit per­
formed very well. "Start-up" was instant,
and the range of all the controls seemed
to satisfy all operating needs (the speed
range is 8 to 50 w.p.m. , but it can easily be
modified if one would like an expanded
lower range). Once a satisfactory weight
adjustment was found, this control was
no longer used, so its location on the back
panel was no disadvantage. However, it
must be admitted that it would have been
nice 10 have the tone control front-panel
mounted. It does get tiring to listen 10 the
same pitch tone for extended periods. As
long as the rest of the features of the key­
er satisfied one's needs, it would not be
difficult, of course, to mount a tone con­
trol potentiometer in some corner on the
front panel. In fact, it could replace the
"reset" push-button on the front panel,
since, as discussed later, a tap on the
keyer paddle also performs the reset
function.

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

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

whiche...er one works best with a gi ...en
transmitter. A simple le...er key or
squeeze lever key for Iambic operation
can be used. A tune position is provided
on the function switch fo r transmitter key­
ing during tune-up.

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

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

... at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will 10". It!

$1645D S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with angled rear shell for your
viewing comlon anet ease 01 operalion.

FINISHES: Walnut or Teak Stain. sq
Root s,p..ee: 3t'~ Wiele by 30~ Deep

Add ,tionalln\or1Nlllon on~..-t •

Checks. Money Otde<t.8an~td
and Mastef Ouotgtc~.

AlsoA.a,lable . . . . FO.B. Culwlt City. ('n Cald. Add 6% 5.1... Tax.l
Floor s.......,5 1~ w, "'" •.. ,.-- ¥, ....... ._DEALER INQUIRIES INVlTED_,

S192.50 SofAm"'", RAdiO hnK.,
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 _ PHONE (213) 837--4870
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continuously with or without a vartable
delay of 0-2 minutes between repeats.
All possible controls are on the front pan­
els of the keyer to include speed, weight,
monitor tone and volume, repeat delay
and memory select, plus a series of push­
buttons and LEO's dealing with memory
storage/address functions. The other two
keyers in the line, the MFJ·482 and MFJ­
481, are basically variations of the
MFJ·484, but they have somewhat less
versatil ity and memory storage plus few­
er Iront panel controls. The MFJ-482,
which was tested by the author, is de­
scribed below in more detail. One would
have to study the specifications of each
keyer to decide which one is the most
suitable for one's operating require­
ments. For instance, the occasional op­
erator would not have the requtrement
for extens!ve message storage capability
that an avid contest operator might find a
necessity.

The MFJ·482 keyer is housed in an at­
tract!...e Ten-Tee Cabinet measuring 6 x
6 x 2 inches. It can be powered using a
supplied wall plug transformer or any 12
to 15 v.d.c . source. Two keying outputs
pro... ided for positive or negative voltage
keying are self protected, so one can try
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Synthesized
Hand-Held
Scanner!

Chances are the police, lire and weather
emergencies you' ll read about in tomor­
row' s paper are coming t hrough on a
scanner right now. All scanners sold by
Communications Electronics b ring the
real live e xci tement o f act ion news into
your home or car. With your scanner, you
can mon itor the exc iting two-way rad io
conversations of police and fire depart­
ments, intelligence agenc ies, mobile tele­
phones, energy/oil exploration crews.
drug enforcement agencies and more.

Some scanners can even monitor aircraft
transmissions' You can actually hear the
news before it's news. If you do not own a
scanner for yourself, now's the lime 10 buy
your new scanner f rom Commun ications
Electronic s_Choose the scanner that's right
for you. then call our fa l l-free nu mber to
place your o rder with yo ur Master Card or
Visa. A scanner is an excellent holiday gift.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse fac ilities are
eQ uipped to process thousands of scanner
orders every wee k. We also e xport scanners
to over 300 countries and military instal­
lations. Almost all items are In stoc k for
qu ick shipment. so if you're a person who
prefe rs fact to tenta sv and who needs to
know what's really happening around you,
order yo ur scanner today h om CE!

NEW! Beareat"l350
Th. Unlm_'. Synth••'z.d Se.nn.,f
Allow 30-60 asvs for aelivery after receip t of
oraer aue to the high aeman a for this o roduc t.
List p r ic e $59 9 .95/ C E price $419.00
7·S.nd, 50 Ch.nn.I _ AlphrNum.rlc • No­
cry.'.'.c.nn.r • All Alrcr." .nd Public
S.r"lc. b.nd•• _ Priority Ch.nn_l_ AC/DC
Bands; 30'50. j 18· 13 6 AM. 144'174. 421-5 12 M Hz.
The new Besrcst 350 introduces an incred ible
breakthrough in synthesIzed scanning , Alpha­
N umeric D is p lay , Push s bUllon-and l he Vacuum
Fl uorescent Disp lay sw itches from "num er ic" to
wo rd descript io ns 01 wnet's be ing m oni to red. 50
c ha nnels in 5 banks. Plus, Aulo & M a nual Search,
Search Direc t io n, limit & Count D irect C hannel
Access, Selective Scan Del ay, D ual SCan Speeds.
A utom atic Lockout. A uto matic Squelch. No n-v oratne
M e mo ry, Re serve your Besrcst 350 today!

Beareat" 300
List price $5 49 9 5 / C E pric e S339 ,OO
7·S.nd. 50 Ch ' _ S.rY/c. S • • reh _ No-
cry.'., . c r " All Alrcr." .nd Public
"r"lc. bend• • • Priority Ch.nn.' " AC/DC
Bands: 32,50, tIB-136AM. 1U-174. 421·512 M Hz
The Besrcal 300 is the most advanced autom atic
scanning radio that has ever been ollered 10 t he
public;.. The Bearcal 300 uses a bright green fluo­
rescent digItal display, so il"S ideal lor mobile
applicalions, The Bearcat 300 now has these added
fealures.: Service Search. Dosplay Intensity Control.
Hold Search and Resume Search ke ys. Separate
Band keys 10 permlllock·if\llock·cut of any band lor
more effICient eerece seeren.

NEW! Bearcat"' 350

Beareat'" 250
List pric e S429. 95/C E price S269.00
e·....'" 50 CII......' " Cry.""e• • " '.",-eh••
S'or••• R.ee", • D/gllei clock" AC/DC
Priorily Ch...n.I " D./ey _ eo".., F••'"r.
Frequency rang e 32-50, 14 6 ' 174, 420-5 12 M Hz.
The Bearcar 250 pe rforms any scanning fUllClion you
could possibly wan t. With push buf1 0n ease you can
program UP to 50 channels for automatic moMorlng
PlJsh another bullon and search for new "equencin
There are no crystals to limit wha t you wan t to near, ",
specia l search 'eature of the Blta fClt' 250 actually
stores 64 frequellCieS and recalls Ih-em, one al a lilTllt
Overseas customers should order Ihe &nrcat 250FB
at S379.00 each. This model has 220 V ACl I2 V DC
power supply and 66·88 M Hz low band coveraoe·

NEW! Beareat" 20/20
Ust pnce S44995/C E pric. $270 .00
7-hmt, <HI Ch......'" C'l".'''• • " s..reh••
AM IUre,a".nd ,.."blie .......,0 . blMd•• AC/DC
Prientr Chenne/. ,,"-f~.""••a a De_,
'_Mlcrranf/IJ 32·50. "a'138 All( I U ·I1... "~S l2 "',,"z.
The Bearca ' 20/20 automal ic scanning rad IO
replaces the Bearca l 220 and m onit ors 40 Ireque n­
e es from 7 bands., including aircralt A fwo-POSilion
switch, located on the Iront panel, allows moniloring
01 20 c hannels at a time.

Beareat" 21 OXL
Ust price S349.95/ C E pn<;ll $21 1UIO."nd, f. Chann.I. Cq. ...,Ie.. • AC/DC
F,.,quencr ran'Jfl.' 32·50. 144·17" . " 2 ',512 41Hz.
The Bearcaf 2 1OXL scannIng radio is lhe second gene<­
alion scanner fhat replaces the papular Bearu' 210
and 211. It has almostlwice the scanning capaclty of
the Bean::a f 210 with 18 channels plus dual acanning
speeds and a bOght gftH:ln fluorescent d'SQIay. Aut~
matic search finds~ freq""ncies. Features acan
delay. single antenna, patented track tunIng and more'

Bea rcat" 160
List pr;ce $299,95/ CE prfc . SI84 .00
S-"nd. I. Clla....eI • AC only " ~Iorlty

Duel se... "-••da " Dlrecl CII_eI Ace• • •
Frequency ra"1l'.'- 32·50. 14"" 7", ..40-5 12 41HZ.
Would you believe...the Bot.rcott 160 is the least
eapeosrve Bearca, crystalleS$ scanner.

This scanner presents a new dlmenaion in
scanning l orm and function. Look atlhe smooth
keyboard. No bullons 10 punch. No knobs to lurn.
Instead. finger· tip pads provid" control of aN scanning
operations. including 0nJ0If. Volume and SQuelCh 01
course the Bearcal 160 incorporales ol her advanced
Beareal tea tures eucn as Priority. Direct Channel Access.
Duat Sc an Speeds, Lockou t, Scan Delay and more.

NEW! Bearcat" 100
rJte",.t"fTC,.,a'.'_amm._II_dfoelfl••a,,_•.
Allow 60- 120 days tor deli very a ft er f eceip t 0 1
order due to 'he high demand lor Ihis produc l
Lisl pr ice $4 49,95/ C E price $ 299 .00
".a"d, fill Cha"..a' • Lh,1I1d Cr.,.tal Dlapl• .,
".reh • Limit. HOld" Lockocr' • AC/DC
Frequency range: 3D-50. 138,174, 406·512 MHz.
The world's l irst no-crystal handheld scannel has
compressed in lo a 3"' ~ 1" ~ 1'1, " case me re scanning
power tna n is found in many base or mobile scanners
The 8earcal 100 has a fu ll 16 channels with 'requency
coverage that includes all public se rvice bands (Low,
High. UHF and "T" ba nd s), the 2· Meter and 70 ern.
Amateur bands. p iUS M ilit ary and Fede ' al Governmenl
trequancrea, It has chrome-plated keys for funct ions
that are use r COnlrolled, SUCh as lOCkout, manual and
automatic scan. Even search is provided. both manua l
and automatic. Wow...w hat a scanne~

The Bearca, 100 produces audio power output 0 ' 300
mill iwatts. is l rack· l uned and has seledivlly of bette­
than 50 dB down and sensitivity of 0.6 microvoltS on
VHF and 1.0 microvolts on UH F. Power consumption is
kept ext remely low by using a l;qu id crysta l display and
e~clusive low power integraled Circuils.

h..;luded inour low C E price isa sturdycanylng case,
earphone. battery charger/AC adapter, si ~ AA ni-Cad
eeueoee and fle ,ible antenna, For earliest delivery
from C Eoreserve your 8earul l00 l oc!ay

Bearcat" 5
list price Sl34.95/ C E price ....00
.....rId,. Cryelel Cite.....,•• Lockocrt • AC on"
Frequency range.' 33-50. 146·11... 4S0- 50a 41Hz.
The Bearca f 5 is a value-packed Crysllll scanner bu~t 'or

the scanning professional - at a price the ' iral· l ,me
buyer can aHard. Irwlividuallockout _,tC,,",Order one
crystal cert.hca te lor each channel

Bearca~ Fou r-Six ThinScan"
List coce S18995/ C E prie. "24 .00
Frequencyran'}e. 33-"'.152-164, 450-508 M Hz-
The incredIble, 8eart:al Four-S.~ Thin Scan· is I,ke
havlflg an informatIOn center In your packe!. n ...s four
band. 6 channel crysl;llcontrolled _nner has patented
Track Tuning on UHF. Scan Delay andCha nnei Lockout
M easures2"" 6'"" . I : Includes rubber ducky antenna­
Order crysta'cer1lfocate toreact'lCl'lanneL M ade ,n Japan.

TEST ANY SCANNER
Tesl any $CAnnel ""_ "om Com m..nlcallona
E_ ronie. ' for 31 days before you _to_Pit" lor
any "",aon you are no! complelely sal.'oad. return It In
orig,nal cond,""", *~h a. J>llrta '" 31 daya. lor a prom(>!
felund fie..,. Sl>ipponglMndlIf'I'OJ cha.fQ" and r_Ie c<ed"Il·
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Fanon Slimline 6-HLU
list pri ce $ 169.95/CE price SlO9.00
Low co.,.·cha.....', ...band . e........'
Th" fanon 810m lin.. 6·HL U gives yo<J ai, chann,,11 01 cryll al
conlfollail e, cilem" nt UniQue Aulomahc P""kTunirog C.fcu'l
adJUltS the rece nte, front end !ar meximum senSl!lvity
acr05S the enti' e UHF band- In<lividual Channel loCIcout
aw,Iches, ffequ-ency ,ange 30-50, 146·11S and . so.512
MHz.. Sile 2'" , 6 y" , 1:' Includes rubbe. dUCky anl"nna
Ordef Cryslal cert ~lCales for each channel. Mao. in Jaa-n

Fanon Slimline 6·HL
Usl price $ 149,95/C E pric . ' 9'9 .00
.Cha""eI ,..rl . t _""-' _atf
f"Quency ran".: 30-50. 14&-' 75 "'Hz.
" you don', need tl><o UHF band, gel this model and sa""
~. SlIme high pet10rmance andt"alur..a as 1M modltl
HLU * ,I I>OuI l ne UHf band. Om... CfYSlOll C""~ocal'" tor
....,,11 c".nnel. M_ in JaJ>lln.

OTHER SCANNERS a ACCESSORIES
11 1 Reg. rocy" I 0810 $Canner $31900
IIEW! Reg. nCY' D300 SC:.nner 5219 00
IIEW! R~rocy" D100 scann _.. . . . 5169.00
IIEWt R~rocy"~ s.c.n r . ._._ 5129.00
l'Ieg~ IUOO SC:anner 525900
fIIIgenc-y" M100 SC:ann. r 1 t99 00
R.g. ncy" R10010 SC:allner $1.9.00
SCMA" fanon Mobole_pler/Battery Cha'llM 1-4900
CHIHl fanon AC Adapter/Battery Chargltr , 515.00
CAT" Fanon carrying ca5<l Wltll bet! c:IIp 51 5,00
AlJC-3 Fanon.ulOlighter ""*",,,erf8;lneryO>arger.. , 115-00
PSK" Bult Powe< Supply/ Bfacl<et lor SCMM; .. _$20.00
SPlloO Bearea' AC Adapl . • _ 5900
SPSl Beart:al Battery cr.arger " 19,00
SPSa Beafea,.-6 1l>inScan· COIrT)'if'l'OJ cue, I t2.oo
MA506 Regency cafTYir\9 case lor H604. . It5.oo
F&E f!ltQU'ltllCY DoteClOfY lor EasI.",. U.S-A. . __ .. _SI 2.00
fa-w Freouotney DofeclOfY lor West.",. U.S-A. . _ SI 2.00
ffD fedefal Freouency 0ir1l!Cl0fY lor U.S- A. ,$12 00
"DG "TOP Secter' Regostryol U.S-Gowernmeoll freq. .. 51000
&4 1.2 V MA N..cad t;rett......... (sel 01 lour) ... _... _59.00
A-l 3See Cry$Ial cerldiCale . . __ .. _. _13.00
_$3.00 ""'-'Illgr...... • _.,..,.""".,,.. _I""".

INCREASED PERFORIIANCE ANTENNAS
" you want tile utmost on performilflCe from your
scanner, it isessential thalyou usean ed emal antenna
We have si~ base and mobile antennas speohcally
designed l or receiving all bands. Order alo&O is a
ma<;jnet mount fnOb;le antenna Order .Ml ill a gutler
clip mobile antenna. Order aA62 is a trunk-lip moDole
antenna. Order a ",63 is a "" inch l'IoIe mount Order
aM4 isa~ inch snap-in mounL and a .1170 is sn all band
base stat,on antenna, ",_ antennas are S35,00 and
$:100 for UPS sh,pping in the continental UnIted Stales.

BUY WITH CONFIDENCE
To " .,"'. ,• • , • ••d"~tro- C~oIany _nn.t. "rod
or phOne your order difedly to Our SCanner O'slnbuloon
Center~ Be SUfe to ca!<:ulate your price uaif'l'OJ the CE pricea
'" '1'1'10 ad. M,chigan ,esidenls please a<l<l 4" sales la.
Wnlten purchase or<ters e'e acceplail ' rom appro""d g0v­
ernment agencies and most *ell fate<l l irma at a 10'1b
au.ch.arge for net 10 billing, AI! sales are subleclto a.all..
bilily. accepl;lnce and "",i ' icali on. All saleson ace.saar..s
af. ' ,nal. pnces. lerms and Specifications are subied 10
chenge w" noul nolice. Out 0' slOCk items *'" be pjacail on
b<lCkofder aulOmaticaily unless CE is inatruc le<l diffe ,en li y.
Moat producta!hal we sell have a manufactufera warranty
f ,,,e copies 0' waftanties on lhese produClS a,.. a.ailable
prio, to purchase by wril inglOCEo Inl e,na' ,ona l o'd.... are
in y ~ .d wll h a 520 .00 su,charge fo r spec iel handl"'l1 In
IIddilion to ShioPing Charges- All I hipmen" a'e F.O.B. Ann
Arbo'. MiChigan. No COO·s p lease, Non·cerM led and foreign
checks 'equi,e bank ciea,ance. Minimum order $35,00

Mail orders to: Communications EI &etronlc ' 7
Box 1002. An n Arbor. Michigan 4 81 06 U.S.A Add
$7.00 per scan ner o r pho ne pro duct for U.P,S.
ground sh ipping a nd handling, o r $14,0 0 fo r faste r
u.P.S. air shipping t o some lo cations. If yo u have a
V isa o r Master Card, yo u m ay c all anyt im e and
p lace a cred it card order. Order toll tree in fhe
U.S ,A. D ia l 800·5 2 1-44 1 4. If you are outsi de the
U.S , or in M ,ch iga n, dial 3 13-99 4-4 4 44. Deale r
Inq u l rl. , Invited. Order w it hout obrigal iOl1loday'
Scanner OiSI" bu tion Center' and CE logos are trade­
markS 01 COmmunications Electronics~

f Beart:ar is a federally registered l rademark ol Electra
Company. a Div is ion of Masco Corporation of IndIana
t Regencyls a lederally registered trademarl< of Regency
Electronics Inc.
CoPyrililht ~t981 Com munications E lectron ic s '

a!><l -.... a ll<>o ',)(l2 a ",,-", ""«_ £81011 US "
c.NTOU·' . U ,_U' _ _ U S "· I~ I "'_ _

We're first
with the best....



FILTER CASCADING
WORKS!

Youell" get $Igni~cantly belter perlomIance from
your Receive<by imprOYing its IFfillering.Themost
OO$t-elfective way to do this is 10 place a superior
8-POIe SSB Ime'l!$5f!nlially in series(orCascade)
with the original unit . The resulting increase in the
......mber 01 poles 01 filtering to 88 maoy as 16
ceoees a drlllT1l1tic Increase in sel&etivlty and re­
ducticlll of adjacent channel aRM. The authors of
the following major articles all stress the effec­
tiveness 01FOX-TANGO filters ;1\ this appHcalion
and comment on Its simplicity: easy $Olde.lng;
no drilling , no switching, and no panel changes,
IvJ. a bonus, CW per1()rman<:e Is improved IL$ well
8S sse. at no extra cost or effort!

Rec:_ ""'pzln. Articl•• on FIu.rc.","lng

YAESU FT-901/902. See "73'; sept. 1981
HEATHS8104A See "Hem Radlo 8

,~ 198 1
KENWOOD 1'S820 See "CO", MIlICh IPSI

Read the original article or send $1 to FoxTan.go
forcomplete details of the one thalln!"","ts you.
To make the mod~ication , order the llPPfOPI'Iate
cascading klllrom below. Each contains the pal1s
specIIM3d In ee article, the recommended Fox­
Tango filter, and complete instructions.

The MFJ·422 differs from the other MFJ severs described in that it is constructed
around a Curtis 8044 IC The construction is quite compact, and it is meant to mount

directly on top of the Bencher paddle to form an integrated unit.

FOX·TANGO Caae.ldlng KIts In Stodt

YAESU FT-90f;tJ02 SerIes.... •. •..•.•.. . .• $60
HEATH SB II)4A Sen.. $60
KENWOOD TS820 SMles $IlS ..fmJni amp.

' KENWOOD 7S520 Seties • . . . IIl5 ../mini amp.
' YAESU n·IOI S<Jrieo. (not ZPI IIl5 ..f u se bd

' PrOVer'l mods based Ofl artiCle. in prElPEII"atlon

Shipping.,;s AlrmaH: S2US/Canada. $5 Elsewtlerll
florida Residents: Add 4'1(, 88~a tax

FOX·TANGO stocks Ihe wide.lvstiety of custom­
made time·tested aystal Mers svailable Irom any
source lor Yaesu . Kenwood. Heath. Drake. snd
Collins riOll. Cascading Is Ofl!y one application tor
the$O:llilters ,Others include replacing outdated a
interior orig;nal units. filling spots provided lor
optional filters . or adding extrs ' ilters using diode
switching boards it the "spots" are filled. However.
since the degree of Improvement depends upon
the Quality 01 the filter used. cheap substitutes
are no bargainl FOX·TANGO has never spared
expense or effort to make its ffiter$ the very BEST
and lIUaranleea satisfaction - plus last. friendly.
knowledgeable , personalized service. Fa ,,1Ior­
metoo abool our complete line. Including SSB,
CW and AM lilters, phone or write lor our Iretl
brochure. Specily thtl stll you want to improvtl,

We welcomtl mail o r phontl croeee and aacept
paymentbyVIS..... MASTERCHARGE.M.O..ChecI<..
cash. or C.O.C. (at you r expense) .
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during the playback, memory playback
will stop, and one can end or continue the
transmission by manual keying. The
same action results from pressing the
"reset " button, which resets all memory
addresses to the beginning. One does
have to practice a bit to learn all the ver­
satile operations possible with the memo­
ry functions . In any case, all the memory
functions performed perfectly without
any r.t. or other problems. The inst ruction
pamphlet provided with the MFJ-482 pro­
vides quite complete instructions as to
both operation of the keyer and memory
functions .

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

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

consumption under standby conditions
was measured as only 0.36 watt.

For those who do not need memory
functions and want a compact Bencher
paddle/keyer combination, the MFJ-422
keyer is a good bet. The keyer is available
with or without the paddle. It is specifical­
ly designed to mate with the Bencher
paddle as shown in the photograph . The
keyer slips over the paddle and is attach­
ed to it by a single screw (the same one
that holds the fear rubber foot on the pad­
dle base). The whole combination, inc lud·
ing the paddle, measures only about 4 x
2 V2 X 5V2 inches. It can be powered
either by a 9 volt battery or by an optional
plug transformer .

Unlike the previously described key­
ers. the MFJ·422 uses basically just a sin­
gle Ie-the well·known Curtis 8044. A bit
of extra circuit ry provides for the same
negative or positive voltage universal
keying possibilities as wi th the other MFJ
keyers. Otherwise, the 8044 IC is com­
plete in itself with self-completing doU
dashes, dot/dash memories. sidetone,
etc. The MFJ·422 provides side panel
controls for speed and monitor volume.
Internal con trols provide for adjustable
weight and monitor tone. The auto/semi­
auto pushbutton switch provides for a
tune function in the semi-auto position.
The reliability and r.t.proot qualities of
the Curtis chips have been well demon­
strated, so the re is no need to go over
them. All in all, the MFJ·422 is a very neat
and compact packaging of a keyer based
on the Curtis 8044 with about as many
featu res as one could desire except for
memory keying. It should be ideal for
home station or portab le operation.
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The new models are the lAC, wh ich is
a hard-whee unit designed for internal in­
stallation in the protected equipment.
Also introduced is a 220v, 30 amp unit,
also hard-wired and designed for the oro­
tectron of groups of loads and permanent
installation in a steel device box . For
more information , contact DYMA Engi·
neering, Inc , P.O. Box 1697, 21 3 Pueblo
del Sur , Taos , NM 87571, or circle num­
ber 104 on the reader service card.

Kalzden Day-Nite Tool Kil
The Katzden Day-Nite Too l Kit is a port­

able 23 piece screwdriver and socket set
featu ring a patented twin-l ighted power
torque handle . It puts needed light on

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

Daiwa Infrared Mobile
Microphone System

Datwa's RM·940 Inf ra red Mobile Mi·
croohone System offers cordless opera­
t ion w ith a lightweight, compact mrcro­
phone that transfers all aud io and trans­
mit/receive switch ing on a safe inf rared
beam. The RM·940 system comes com­
plete w ith a microphone, infrared sensor,
and control/charger unit. The electret
condense r microphone can be hung
around the neck (cord supplied) or cup­
ped to a shirt pocket. A latching push-but­
ton switch activates the infra red trans­
mitters on the microphone. Audio and
transmtt'receive switching are then
transfered via infrared beam to a sensor
mounted near the sun visor or the rear­
view mirror. Maximum usable distance is
3.5 feet. An additiona l sensor can be add­
ed for broader coverage .

••

•

OYMA Line Surge Protectors
DYMA Engineering's new line of power

line surge protectors otter different line
vo ltage values of the firm's model 3AC
line surge protector with an improved se­
ries filter. The new models were oeveloo­
ed to serve the specialized requiremen ts
of various computer, terminal, and corn­
munications uses. The protector is series
filter combined with an over-vottaqe pro­
tector. The series filter eliminates noise
and high·speed transients from the m­
coming power line.

Other features include search, prior ity
channel, digital cloc k, count, scan delay,
dual scan speed. dual level display, back­
lighted keyboard, and LED indicators lor
the direct access channels. Price is
$499.95. For more information, contact
Regency Electronics, tnc.. 7707 Records
Street , Indianapolis, IN 46226 , or circle
number 101 on the leader service card.

Regency 50 Channel
Programmable Scanner

The Regency 0810 Scanner has 50
channels covering eight bands as well as
eight separate direct access banks. The
direct access keys allow the USBr to hear
preprogrammed channe ls to the most
common public service frequencies. The
0810 has a permanent memory which al·
lows preprogrammed frequencies to be
sto red for up to nine yea ISwithout battery
backup.

" , I I•••••

YOU NEED A
BATTERY- BEATER!!!

- /

/

BATTERY
EATER??GOT A

Parts s hipping Idd 10"10 . $1 ,50 minimum.
COO add $1 .50. Fla. Res . add " "Ie .

NEMAL ELECTRONICS
5685 SW 80th Street, Miami, Fl33143

Telephone : (305) 661·5534
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MICROVERTER VUC·36
Converts Mid and soceroeoc Signals 10
UHF Channe ls 43 10 83. Allows a ll eets 10
tune w ithout costl y separate selector
boxes. ' Rated #1. Accessory kit available
fOI $2.00, consisting 01 matChing «ens­
former plus 2 jumper cables.

Call or wri te for Free Catalog
Other 75 ohm Cable Supplies:

2·way Cable Switch , , . $4.95
F59A Connectors, ,101$2.15
MT6UVFM Back of Set XFMR . , . . 52.39
2·way Splitter . . ..... , .... . $2.79
a-way Splitter _ .. $4.39
Fa1 " F' Barrel . _"" $ .48
RG·59IU Coax 100% Fo il S .101lt
lnline Grounding Block , $1 .89
Outdoor Matching XFMR , $2.25
Indoor Matching XFMR . $1 .25
F61 Chassis MI. Fema le ..... , , . $ .48

OP(RAT[ your SYNTHESIZED HT CO~T1 ~UOUSLY frM any
l :!-J()V e.c. $o" 'Ce ; Auto, Tr" ck, ~ ~, Llq nt Aircr aft
(11 o, 1fl. ,y.t","), f!ooIe D.C. Po." Supply!!!
STE~~T', N..."BATTERY _BEATER·pro. i d~' t he prope '
~ EGULATED volt.q....or your r i g ond plenty of
current 7 0r CONTI NUOUS FUL L PDW"[R TRANSMIT! All
day tr..~l, 011 e.~nl n<j>Tiiip1ei""1f~ r;,TiJ'-No ll!li
TO RE- CHAR(;Ej TRAHSMIT EV(H WITH O(AO M1(. d. " "- ---

' HOT • b.t t~ry ct>o rg~r but 0 FULL Pcro , ~ SOURcr . ith
T~ PRO TEC TION C1~CUlTS!

· Rl,l;GEO Alt.'4IMIIM CAS, ' H[W, IMPROV ro MODEL roe W ill '
SO TOUGH THt AV[RM( MAN CA N STAND ON IT!

- YOUR Mie.d, REMA I N 1M PLAt , ' Si"",l y unp luq f o<
TNSTAKl" POR TABELITY!!

' D[ SIGN( D by an en9in~e' f rom NASA ' , J~t Propul,lon
Labo r . eo,y .il~ componen t , rUed SOl M yond
r"'lui r-emenh'

, PR, _WIR(D JJtCK for yo uc , odio . it h d.tailed. , tep­
by- 't ~p i n, t . n. t ion i", l ro<l io""

. T\IO S FT. POWE ~ CORDS _ 10 FT, TOTAl RrAC~! VHC~O

pad' to lIOunt an)'\' here! ! fULL YE AR WAR~AHTY! '

. 1«) l NTERf[R[ NU ~it h PL ',! LO!fG ,R lifE fOO Hle.d , !

.Th~ O~ll oc,eHory po~... , "pply t hO! ca n t la im a l1
Ih e$O ..cit i ng f~. l ore" . nd ",,<e!!

. 'I)WA~AILABlE fo< TE MPO S- 1,1,5 ;
YAFSU H _107R; TCCfl IC_~A/T; WIL SON MK 11, MK 1~;

SA NTEe HT-1200! ( M£1«J~ Y ~ IGS RHAIM M£MORY! ! )
' PIl ICE, All 1«JOElS- 130.00 ~o, 1 Pai d, Ca . Re, .•M

\ 1.80 T" . CO .O. ',- You p.y Po. laQ~ Md COO fees .
, P ~ O N £ : 1-113-35 /- 7875 C.O. D.

STE'IWlT IJ.IIIDS P.O. Pox 2335 lRW1~DIIU, CA . gl]\)j

(Rojio not inclUd~d)

BEAT YOUR BATTERIES!
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NO. 101 · You, Call sign ha ndc.afted ' ,o m one pIece
o ' c hoice ha,d*ood. Handlin lshed, B,ass ··Ha n·
die '" plate a nd Go ld Eag le . Sla '" Ha nd le and yea.
of lice nse Issue . Cho ice o ' hard*ood. Sl B.OO.
No. 1eN · 1eNRl · Your license on DiSpla y, .. solid
ha rd*OO<l Shield l 'lhick , You. c. lI l e ll e,. Can be
e ng ra ved ( 1~) or raise<! .... ' " 1 'I> ' lel1ers(l~RU.

.. PIft .iglass Cove' for you' Ilcket for p'otechon,
B,ass Hand le plat e included. Sta le Ha nd le . yea' of
lic"nse issue . Choice o . * ood. 104 · $12.50. 1eNRl·
'l ~.OO.

1$ YOUR LICENSE ON DISPLAY??
BEAUTtFUl HANDCRAFTED HARD·
WOOD CA l lSIGN AND LICENSE DIS-

PLAY AVAIl ABl E.

Choice 01 Ha'd*OOd - oak. map*". butternut.
black * a lnut . bl,ch. ash. cherry. manogany

Exotic HardWOOdS "vaila ble
Wn te lor Quotes

Discoun i Ra tes and Specia l Or6er'S Done
fOf R<odIO CluDs a nd Organizations tor

....a rds Of Gi 'ts.
Sat Isfact ion Guara nteed

P5e, "dd ' 1 . 1~ Handling NY S , ra> . %

WB2GJ O "AL"
A&M WOODCRAn

"1Q. P.O. Box 243, Rome, N.Y.
C'( -9~ 13440 ~

(,8 "1,. Q. 315·337·5642 ~t.c.t",<;
"'It-c I~,. c:.; ~O

-"'IID 0Il 0
CIRCLE 21 ON READER SERVICE CA RD

Commsoft Codem CW Interface
The Commsofl Codem is a universal in­

terface for per sonal computers. It pro­
vides a way to get Morse code softwa re
on the air .Converting recerved c .w. audio
to AS-232 or TIL signal levels ahd AS-232
or TIL signal levels to transmitter keymg,
the Codem doubles as a code practice
oscillator and c .w. regenerator. A sha rp
800 Hz bandpass hlter, a .m. detector ,
and low pass filler are designed into the
Codem to provide noise and DAM rejec­
tion. C.w. can be monito red using an in­
tematz " speaker o r w ith an external high
impedance earphone. Front panel sensi­
t ivity, tone, and volume controls are pro­
vided. Manual is included. and price is
$124.95. The 9VDC power supply is $9.95.

Also available is the CW89 softwa re
package which includes split sc reen dis­
play, 4-99 wpm operation , receive auto­
track. a 1000 character pretype butter .
and more. Price of the so ftware package
is $99.95. For more informat ion, contact
Commsott. 665 Maybell Ave ., Palo Alto,
CA 94306, or c ircle number 107 on the
reader service card .

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

The set includes 18 sockets to l it al­
most any nut o r bolt (9 standard and 9
metric sizes). plus a socket adapter with
% • d rive , a ~•• standa rd sc rewdriver
blade, and a NO. 2 Ph ill ips blade. Blades
are ch rome vanadium steel , torque test­
ed to BO Ibs . psi.The set comes in a sturdy
po lyethylene c ase with a custom filled
tray. Price of the kit is $29.95 plus $3.60
postage and handling. For more mtorma­
tlon . contact Katzden Gallery, Dept.
LA·27. Box 906. 14911 Gwencnns Court,
Paramount, CA 90723, or c ircle number
105 on the reader service card.

Mlorld- ide Amateur Radio enter Inc.
Formerly Cohoon Amateu r Supply

New ownership and management

Fact :

Fact :

Fact :

Fact :

Fact:

Our prices are for you !

W e serve what we sell o r others sell !

M ost major lines in s tock in quantity!

We ship world-wide!
Ynu wiD miss the best deal an d service around

if you don 't buy from u s !

CALL OR WRITE TODAY

MlI'''-l\Ii~e Amllel~ 11m C81e~ Ilc.
502·886·4534

307 Mclean Avenue
Hopkin8viUe , Kentucky 42240

Say You Saw It Inca
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W4DQU would have us change our perspective on how
long is long when it comes to wire antennas.

Who Says You Don't Have The Room
To Put Up A Long Wire Antenna?

Of Course You Do!
BY RICHARD E. JAMES, JR.", W4DQU

Table 1- A chart of gain and optimum apex angles.

RHOfJIBIC: 3001" WIRE

t
" ,nfC"OI'l

I
VBEA",., 212'WIA EDIPOLE ' 13O'WIRE

Leg Length Optimum
In Wavelengths Gain Apex Angle

1 3.0 dB 90'
2 4.5 dB 70 '
3 5.5 dB 57'
4 65 dB 47 '
5 7.5 dB 43'
6 85 dB 37'
7 9.3 dB 34'
8 10.0 dB 32'

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

8 . Separate antennas for high and low bands ate not need·
eo.

In summing up, it is hard to understand why two such amen­
nas have largely been overlooked.

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

Try one 01 these antennas. You will like it. Remember, the
longe r it is. the more ga in you gel. But even if the antenna is
short, it w ill do better than a dipole or an inverted Vee installed
on the same length lot because it will have twice as much wire
in it , more gain. and more space diversity. I!

Fig. 1- Wire antennas placed on a typical small city lot. Of
course, dimensions will vary.

-3653 Crestside Road. Birmingham, AL 35223

I seldom get on 80 or 40 meters without someone tell ing me
he is using a d ipole or inverted Vee antenna because he does
not have room for a long-wi re-type antenna. I believe part of the
prob lem is in the terminology. Most amateurs think of a long­
wire antenna as a single. end-fed, long wire. This is not one of
the antennas I have in m ind, because it has 10 be extremely
long to ach ieve much ga in, and it is un idirectional.

The antennas I have in mind are Vee-beams and rhombics.
both of these antennas are bidirectiona l as long as you do not
use terminating resistors in them to make them unidirectional.
Both 01 these antennas are also all-band antennas. The anten­
nas in fig . 1 w ill work 160 meters and up and neither requires a
lot longer than that required for an 80 meter dipole. A balanced
antenna should be at least approximately one-half wavelength
on the lowest frequency band for efficient operation on that
band.

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

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

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

1. All band operation.
2. Low feed line loss.
3 . Due to higher impedance at the antenna feed point, on

most bands, the r.f. vol tage is higher and the amperage lower.
This allows the use 01 light, inexpensive antenna wire and feed
lines. I use Saxton Number 18 gauge Copperweld (steel core)
antenna wire (Saxton Wire Company, Congers, New York)
Number 5300, Saxton Number 18 gauge (spaced one inch) 450
ohms open wire leed line Saxton Number 2500, and usually a
short piece 01 Saxton Number 1562 insulated open wire line as
lead-in between window and windowsill.

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

5. The antenna is cheap.
6. The antenna is so light that it can be pulled up to tree-top

height with a nylon stting thrown over a tree limb.
7. Two antennas can work the world , especially if one is

oriented northeast and southwest and the other northwest and
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~ CUSTOM TRANSFORMERS
HEAVY·DUTY

REPLACEMENT TRANSf'OR..lHERS

ALPH A A17D Power Transformer . . .. $210.00
AlPHA Ans Powerlransformer , , , , $270.00
BTl LK·2OO) P1aleTrensformer , ..•.. , , .. .. .• . , $145.00
COLLINS n·, Power Transf llfTnfl J. . • .. . _....•.....• _ , 5145.00
COllI NS3QS.l Plate Transformer , $265.00
COLLINS516F·2 PowerTranslOl'mef , $110,00
COlliNS KWS-l Plate Transformer _ _.. ' ...•...... $175.00
COlliNS PM-2 I'QwllfTransfOflTlIj( .. . _, , S 95.00
DENTRON DTA2OOlL·B PowerTransfonner , .. , , $145,00
DENTRON MLA 2500 Power Transformer. , , , $135.00
DRAKE l 4B Plate Transf"""", . . , .. .....•.•.... , . . , . • . . • .. " . ,. , , . $165.00
DRAKE l4BOulboard Plate Transformer. ,. . •...•..• .... , ..•.... . . $210.00
GONSETGSB·201 or201 MK IV Power Trans former .•. . , .....•. ... ......... $145.00
HALLICRAFTERS HT--32 or HT-37 Power Trans lorJTlllf. , .. , .•.•........•..... $110.00
HEATH HA·lO Warrior Plale Transform", , . . $130.00
HEATHSB-220PlateTransformer.. , ..•. , , .. , , , .. $1 35.00
HEATH SB-220Oulboard P~leTransl orm"f. ....•.•. , •. .. , • ...•.• , . . . ,. $195.00
HENRY 2K Plale T,ansforme< , , $175,00
H ENRY 2K-<I PowefTransforme ,. , .• , .• $175.00
HENRY 3K.A Plate Trans former , .. , $165.00
HENAY3K·ADC FlllerChol<e , , . , , , $ 90,00
JOHNSON Thurder'boll Plate Transformer. ..•. .• , •• , .. , .• , .•.•..... , $140.00
NATIONAlNCl ·2(((I Powe<Transformer , , .. , $135.00
SWAN MK IIor MK VI Powe< TranslorJTlllf $135.00

OFF·THE·SHEU SPf;CIAl5
PLATE XFMR: 2400VAC @1.5 AMP ICAS, 22I)'24O VACPri.. " 'lBS , $165.00
PLATE XFMR: 2400 VAC @2.0AMp CCS, 1 1~VAC Pri.,60 l8$, .. , $215,00
PLATE XFMR:3COOVAC @ 1.5 AMpCCS. 230VAC PrI..60 l BS , $215.00
PlATE XFMR: 3OOOVAC @ 3.0AMp CCS. 230 VAC Pri., 120 l8$, . , $395.00
PLATE XFMR: 35OOVAC @ 1.0 AMpICAS. 1151230 VAC PIi., 41lBS . . . . • . .. . . . $165.00
PlATE XFM A; 4OOOI4600VAC @ 1.5 AMpICAS, 230VAC Pr i.. 6OlBS S220.oo
PlATEXFMR: 6OOO VCT @ O.8AMP CCS, 1151230 VAC Prl., 41 l8$ ' .• $165.00
FILMTXFMR: 5.0VCT @30 AMp, 1151230 VAC Pri.,9.5lBS . . . . . • . . . . . . . . . . . . $ 37.50
FILMT XFMR: 5.0VCT @ 60 AMp, 110/220VACPrI., 134lBS...•............ , $ 75.00
FILM T XFM A;1.5 VCT @21AMp. 10511 17VAC Prl.,9.5lBS . . • . . • . . . . , ....• ,. $ 31.50
FILMT XFMR: 7.5VCT @ 75 AMp, 1151230 VAG Prl., 20.2 LBS ..• ,.' .•••• , ..... $ 95.00
FILTER CHOKE:8.0 HY @ I .5AMp DC, lOKV Ins., 41 lBS . . . . . . . . . . • . . . . . . . • $165.00
SWINGING CHOKE; !NOHY @ 1.0 AMP DC, lOKV Ins.,23 l BS , . . .. ...•..•• . . $115.00
FllMT.CHOKE: 30 AMP BI·Fllar wound RF l liamenl ChoI<e( I ,8-«) MHZ) $ 12.00

ALL TrtANSFORMERS ANO CHOKES GUARANTEEtl FOR 12 MONTHS
M.ny olh8rs .1.., ....IL.bIL Wrl\e lor f_ '''1 orq~ on .ny cu.lom tn"...tormer. "hok.,

or Miura" ...ct«.

~:.9 \fl. ~1J(l.!. tW. = ..
4007 Fort Blvd., EI Paso, Texas 79930 Telephone (915)566-5365
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Join SCAN, and join the ever increasing number of
scanner enthusiasts who are getting all the frequency
information they need to really use thei r scanners! You
get an F,C.C. quick reference frequency allocations
chart; plus SCANNING TODAY magazine. a forum for
scanning news and technical articles with regular fre­
quency updates from all across the United States,
Also, FREE classified ads allow members to exchange
frequency info, to-cooes. as well as sell and exchange
equipment with over 30,000 members nationwide.

Your membership kit includes an I.D. card, certif­
icate, vehicle decal, and much more. Join today and
get free "ScannersHear It First" bumper sticker' Send
check or money order for $10.00 to:

,sss ca.
Scanner Association of North America

Suite 1212 ca. 111 E. Wacker Drive, Chicago, u, 60601.
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The P,inted WOld:
new readIng materIal
ElectronicCircuits Notebook: Prwen Designs lor SystemsApplications.
A distillat ion of designs that solve real problems encountered
by working engineers, this book demonstrates hOW to break
new ground in performance, cost reduction, and reliability.
Compiled by the staff of Electronics magazine under the direc­
tion of Editor in Chief Samuel Weber, this work presents the
most helpful contributions that appeared in "Desiqner's Case­
book," a popular regular feature of the magazine from 1977 to
1980. Hundreds of circuits are provided. The book is 344pages
and contains 268 illustrations. It is available for $32.50 from
McGraw-Hili Book Company, 1221 Avenue of the Americas,
New York, NY 10020. For more information, circle number 109
on the reader service card.

Air Scan, The Directory of VHF Aero Band Scanner Frequeneles. By
Tom Kneltet, K2AES, this is the all new third edition in a new
5 v. . x 8 V2 W format with 80 pages. The book offers some
30,000 plus frequency listings covering topics SUCh as control
towers, ground control, Unicorns, test pilots, airline " company"
operations, and more. It covers the U.S. andCanada and Mexi­
co. New sections include aviation weather communications,
HFfSSB airline route frequencies, and more. The new third edi­
tion is $7.95 per copy and is available from CO's Book Shop.

Basic Electricity and DC Circuits . Radio Shack is now offering this
series of lessons pre-recorded on six audio cassette tapes as
an instructional complement to the company's two-volume DC
Circuits text. The cassette tape course, Basic Electricity and
DC Circuits (62·2401) is available for $29.95, and covers the
material in both DC Circuits volumes: basic concepts, mathe­
matics, the fundamentals of DC electricity, an introduction to
etectrtcity. voltage dividers. capacitors, inductors, and more.
The cassette tapes are available for $29.95 from Radio Shack
stores. For more information, contact Tandy Corp.lRadio
Shack, 1800 OneTandyCenter, Fort Worth, TX 761 02,or circle
number 110 on the reader service card.

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

Webster's Microcomputer Buyer 'sGuide. This buyer's guide isa de­
tailed reference guide listing approximately 113 private ven­
dors for microcomputer users. Written by Tony Webster and
published by Hayden Book Company, the book's 16 chapters
contain four parts: Theory and Application, Independent Soft­
ware Vendors, Microcomputers, and Microcomputer Systems
andCRT Displays, Printers,and PrintingTerminals. The book is
paperback, 326 pages,8 W x 10 · , and isavailable from Hayden
BookCompany for $25. For more information, contact Hayden,
or circle number 114 on the reader service card.
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The ASTRO·I02BXA provides basically ail
the fine performance of the ASTRO·I03 at a
lower cost. but less the WARe bands, which
of course may be added later if desired.

.CUBIC
COMMUNICATIONS, INC.

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

-
, . 1 ' "

... , •..
.~

o -ASTRO·l02BXA

,
;
•

orthe ASTRO amity, the
liM been highly acclaimed a6

~~~)'BaM station. With
lIlia~roceseorcontrol, VRS tuning and
microphone scanning. the ASTRO·150A
led the way for competitive radios now
appearing on lhe market.uo, orP.Qraoon wit ave)' 500

emp worla-'Wide rod ding more
than 1206 scientists engineers and
technicians, has more than one milhon
SQuare feet under roof.

Established in 1951 the company has
grown and expanded in high technology
fields. including computer based
automatic fare collection systems,
electronic countermeasures. supersonic
pilot training and other defense and
space systems. electronic positioning
devices and, of course, communications.
New Cubic Amateur products reflect this
heritage of excellence and Is your
assurance of the strength and resources
to support your purchase in the years to
come.

a
COli l! era 1
throug Q~eler~ nd I 9 he
bends'el 10 18. and 245 MHz. All ba
are operating now, nothing 10 !::iuy lat~

and of course WWV is covered.
With the optional 400Hz crystal filter

installed, which cascades with one of the
8-pole I. F. fil lers and can be moved
through the passband, along INith QSK
provisions, the ASTRO·I03 Is the CW
operator' 5 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 DX and aUits o ther features, the
ASTRO- I03 is the resul t of American
Technology and American Quality
combined. to bring the best to the
American Amateur.



Anew
edition of the wo

most famous linear amplifl
he 2K Classic represents the culmination of fifteen years experience In d eveloping.

manufacturing and improving the 2K series. It remains as always a '"workhorse",
engineered and built to loaf along at tulliegal power for days or weeks without rest. A
look inside shows whyl No expense has been spared to make the 2K a truly "Classic"
Amateur amplifier. Heavy duty, top quality co m ponents along with Its rugged
co nstructio n assures you of trouble free operation. The 2K Cassie offers engineering
and features second to none. It will put your signal on the a ir with greater strength and
darity than you eve r dreamed possible. The 2K Classic operates on a ll amateur bands,
80 through 15 meters (export models Indude to meters).

~?J//" IKD 5 ......noth.r fin. m.mbttr of ttte famous Henry Radio family ol.uperlor
l!:!//I(~ - .mpllfler• . "'nd we're .tlll convinced th.t 11'. fh. world'. fln..lllneer In

II. er.... The 1KD·5 w•• de.lgned lor the .maf.ur who w.nt. the qu.llly and depend. blllty of tIM
2KD-5 and 2K·4, who m.y prefer the .m.ller .lze,lIght.r welght.nd low.r prlc••nd who wlll ••tti .
for. lillie Ie•• power. But m.ke no ml.t.ke, the 1KD-51. no .Iouch. It. 1200 w.tt PEP Input (700
w.tt PEP nomln.1 output) .Iong wllh II••uperb oper.tlng ch.r.ct.ri.Uc. wlll.tlil punch outcle.n
powerful .lgn.I•...•lgn.l. you'll b. proud of. Compar. II••pecl!lc.tlon., It. I..ture••nd It. lin.
compon.nl• • nd we're .ure you will .gr•• th.f Ihe 1KD-5 I•••uperb v.lue et only $895.

,.;..()/ p 2KD-5 We h.ve b• • n .ugge.tlng th.t you look In.ld••ny .mpllller bttlo,. you
l!::!//)(7 buy It. We hope th.t you will. If you "lilt the Ud" on. 2KD·5 you will ...
o",y the hlghe.' qu.llly, he.vy duty compon.nt••nd car.'ul wor1lm.n.hlp...• ltrlbut•• Ih.1
proml... long life of contlnou. oper.tlon In .ny mode.t full leg.1 power. The 2KD·51•• 2000 w.tt
PEP Input (1200 w.tt PEP nomln.1 oulpul) RF IIne.r .mptiller, covering the 80, 40, 20, .nd 15 m.ter
.maleur b.nd• . It oper.te. with two Elm.c 3·500Z gles.envelope lrioele••nd. PI·L pl.le circuit
wllh. rolery Illver pl.ted lank coli . Price $945.

And don'l forget Ihe resl 01 the Henry f.mlly of .maleur .mpllflers...I". Tempo 2002 high po_r
VHF . mplllier .nd tIM broad line 01 lop qu.llty .~Id st.te empllflers. Henry R.dlo .Iso offerslhe
3K·....nd 4K·Ullr. IUperb high po_r H.F. • mpllliers .nd • bro.d line 01 commercl.1 FCC Iype
ec:cepled .mpllflers lor two w.y FM communlc.tlons covering the range to 500 MHz.

********************************
* .~iu,o,au·/ila .l ** (/ ** A brand new "super" linear...the 3K Classic! Designed for the most critical *

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

CIRCLE 16 ON REAOER SERVICE CARD
58 • CO • Dec.mber,1981

Features:
• T w o rugged Eimac 3 -50QZ

grounded gr id triodes
• Pi-L plate circui t w ith silver plated

tank co i l
• Resonant cathode pi input circuit
• Maximum legal input on all m odes
• Price: $1295.00

•

'-- --...

HOOf/Radio
1",.......t>,oocl to~"- ..., _
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HENRY 10
...the oldest and still the best

2K CLASSIC
The 2K ClaSSIC
linear ampnuer .
the culmination 01
years 01 exoenerce
in developing and
manulactu ring the
2K series, will teat
along at fuU legal
power,
Features heavy
duty. top quality
components and
rugged
construction ,

TEMPO S-5
A thoroughly field

tested , simple to operate
fully synthesized hand

held. The 5 -5 IS

extremely reliab le and
ruggedly bui lt .

assunnq a long life of
hard use. Provides
5 watts output (or
1 watt ewncnabre j

In the 144 to 148
MHz range ,

• •

•
III

0 0

.-

KENWOOD'S
" to p no tc h" HF transceiver .. the T $­
8305. Every co nceivable o peratmg
feature bui lt in . Combines a high
dynamic range with variable
bandwidth tuning , IF stutt , an IF
notch filter , , p lus much more

Of course, we stock the full line of
Drake, Icom, Kenwo od, Yaesu ,
Cubic, Bird, Collins and Tempo
products as well as many other fine
names, Need an antenna. mast,
accessories of any kind? Try us , , ,
we have a huge inventory,

Henry Radio also offers the 4K­
Ultra and the 3K Classic /X superb
high power HF amplifiers plus a
broad line of commercial FCC type
accepted VHF and UHF hand helds
and amplifiers for two way FM
communications,

TR7
Drake's top of the l in e sol id state
continuous coverage sy nthesized
HF system. Offers advanced high
performance transceiver design ,
true passband tuning , unique
independent rec eiver selectivity and
many, many more worthwhi le
features.

The FT-ONE
vaesu's top engineering team is
proud 10 unveil the transceiver they
"always wanted to design". a
revolutionary blend of computer
and RF technology.
Full coverage, eu-moce. fully
synthesized, ten digital VFO's ..... ith
memory , full CW break-In, plus many
elite class performance features,
everyth ing built in.

ICOM'S BEST, • • the IC-720A
A full featured solid state HF
transceiver offering passband tuning ,
digital display of modeNFO and
frequency. 9 band Tx/R x (new
WARe bands inCluded) and 2 VFO's
built in .

It all began for Henry Radio in 1927. In J981 we're still going strong.
Now, more than ever before. we feel able to provide you with the world's finest and broadest line of amateur radio
equipment. Whether you live in California. across the country or even across an ocean. Henry Radio still provides the
most complete "one-stop" shopping center for your radio equipment needs.

cJoi t 1'"
<>'] fa Yl~ "'" All the benefits that have made Henry
-- famous around the world are still here

for you.
• Large stocks of the finest amateur

equipment.
• Generous cash discounts offer you

low. low prices.
• Trade allowances for your old

equipment.
• Expert technical and service staff.
• Fifty years of responsible merchan­

disingsoyou can be sure you will get
what you pay for.

Let us know how we can help you .

2050 S. Bundy Or.. los Angeles, CA 90025 (2131820- t234
931 N, Euclid, Anaheim, CA 92801 (71 4) m-9200
Butler, Missouri 64730 (816) 679-3t27

TOU FllEE OllO EllMUMIEIl; 111001 U I·8lI31
fOf .11 $l . les fOCf pl t i ltlO"" i
t il" ' fSlllftllS plUSf ull COUfC:l 011 au' ' fII"' i' ....."'r.o$
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Here's something that's easy to build and will enhance
your c.w. operating for contesting and DXing.

All Solid State T/R Switching
For Linear Operation

BY NICK LEFOR·, W1DB

BIAS SWITCHING UNIT
ANTENNA TIR SWITCHING UNIT

The antenna TIR switching unit on the left with the bias switching unit on the right.

BIAS SWITCHING
PC BOARD

DIODE
SWITCHING
PC BOARD

Since my original article on the sub·
ject, "Oufetinq Amplifiers for Fast C.w.
Break-ln'". I have gone through several
generations and improvements on the
TIR relay unit, the ultimate goal being
elimination of the electro-mechanical re­
lay used for bias and antenna transfer
functions.

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

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

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

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

R.F. Sensing Unn
Fig. 2. the r.t. sensing unit diagram, is

straightforward. Components of this unit
are mounted on a small etched PC board
(Radio Shack 276-151). This PC board is
trimmed down to approximately 1.6 x
2.2 cm (%" x %"). The board is mounted

*801 Wright's Way, Storrs, CT 06268

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

Bias Swnching Unit
Fig. 3, the bias switching unit diag ram,

is a modi fication from several articles
that have appeared in various publica­
tions. Components identified in this dia­
gram are also mounted on a PC board
with the exception of the bias keying tran-

sistor, 03, which is mounted on the top of
the mini-box wh ich houses the bias
switching unit. The bias switching unit
consists of a small aluminum utility box.
approximately 7.6 x 7.6 x 5.1 cm(3 x
3 x 2 inches) (Radio Shack. 275-206),
phone con necto rs, and a power transis­
tor socket (Radio Shack 276,029) for
transistor 03. Lack of space within the
cabinet of the linea r amplifier dictated
that this unit be constructed and mount­
ed externally. This may be an advantage
to the experimenter, if one does not wish
to modify or alter commercial gear.

60 • co • December, 1981 Say You Saw It In ca
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Fig. 1- Block diagram for solid state TIR switching.
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INCLUDES U.S.
Customs Duty

Two Elements $215
Extra Elements $154

Price is
F .O.B. Trllnscona

KIT COMPLETE
WITH
• SPIDER

"~IJ-.b*'-tJ • ARMS,. , • WIRE
I ~ '/ • BALUN KIT
L......L- I • BOOM WHERE
~ NEEDED

M[W ' Z_"
z E-'Ouod

• <~ ,.1 '111'..... 000..

"' No~'"~M"
... " , ... , Of""" II- '.

Get a maximum structura' strength
with low weight. using our "Tnde­
tic" arms.

WINNER OF
MANITOBA

DESIGN
INSTITUTE

AWARD OF
EXCELLENCE

Buy two elements now - a third
and fourth may be added kuer with
little effort.

GEM-QUAD FIBRE -GLASS
ANTENNA FOR 10 IS.and20METERS

a.1I aUAD PRODUCTS LTD.
Tr.nscOM. ~nitolNl. C.nilcS. RlC 2ZS
Box 53 Te5ephone (204 ) .....333.

Plen . s ond,1I ,ud... in u iri. s d irK

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

Alternate transistor types are also
given. These transistors, identified at 03.
have voltage rati ngs of 1500v to 800v ,
and sufficien t cu rrent rat ing for the in­
tended use.

Antenna TlR Swijching Unit
In developing the antenna TlR switch­

ing unit , severa! articles were consulted ,
inc luding Frey's article " How to Modify
Linear Amplifiers for Full Break-In Opera­
tion." 2 The electronic TIA switch describ­
ed by Frey in his article appeared excel­
lent; however, t was concerned with en­
tering the r.f. amplifier and the presence
of high voltages. In add it ion, space within
the r.f. amplifier was limited. pius the re ­
quired band switching lor the resonant
tuned ci rcuits was not desired in th is
case. The approach taken was to use an
externa l TlR assembly with forward bias­
ed diode switch ing as shown in fig_4. In
test ing th is assembly, it was found to
have approximately 20 dB insertion loss
on receiving.Tt ns jossrmqht be explained
by " suck-out" as described in the ARRL
Handbook.J

To recover this loss, it was assumed
that an r.t. preamplifier assembly. similar
to theAmeco Model PLF-20r the Palomar
Engineers Model P-3 10X, inserted be-
tween the TIA recei er antenna phone
jack and the recei er antenna input.
would indeed be satisfactory. However ,
the addition of another unit to the station
precluded their installation.

The answer to the foregoing problems
was the PA-19 wideband preampli fier
manufactured by Digitrex Electronics.'
This preamplifier is ideal mechanically, a
2.5 x 2.5 cm (1 · x 1 ·) PC assembly,
and ideal electrically with a frequency
range 012 to 200 MHz with ample gain to
offset the insertion loss mentioned ea r!i­
er. The preamplifier schematic is shown
within fig . 5, with components identif ied
for reference only. Note: Price of the
PA-19 preamplifier is approximately $10.

Fig. 5 shows the fina l c ircuitry now in
use in the antenna TIA switching unit.
This unit is housed in an aluminum utility
box simila r to the bias swi tching unit.
vn.f. and phono connectors permit exter­
nal connect ions. The photograph indi­
cates mounting of the d iocfe switching PC
board and the preamplifier PC board.
Note that th is un it is mounted to the linear
amplif ier as shown in f19· 1 of my earlier
art ic le.'

TIA swi tching function 01 this unit is
performed by application of the T vou­
age (approximately • 1Ovl trorn the T~n-
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r--------..., Bias

I 'OK I +12v, from switching

'w lN914 - - - --- - - --H:": '- --- outpu t

Input Hr:-
lN 91 4 ± '01

Output r-- --- 0 --,
'00 II I I II I I 0'

I " N 'OOK II ___ J I 2N3904 03 I------ NPNI 2N4401

Y I
" I

4,7K 0 2 TV hor izontal
Fig. 2- The t.t. sensing unit. lN914 o utput t ran~istor Isense PNP

EC238 , 2SCl308K. I
Tec Transceiver to point 'A' in fig. 5. This

Input 47 K 2N2905
key ing 2N2907 ' 50

MJ12010. DTS801 I
voltage forward biases CR1 , which ettec-

I 220 K r I
tively places point 'X' at ground potential, I I
thereby grounding the input to the r.f. pre- I r 75 ..y Iampli fie r The T voltage is obtai ned from ' 00

I "'I 'OK Ithe accessory soc ket on the rear pane l of
I Ithe transceive r.
I

, I
Conclusion L.. _______ - -- -- --- ------ J

Response lime (T/A switching) of the 1
,

~kw d. amplifie r in use at this station is
Opt ional J,now fully compatible with the QSK tea-

tu res of the Ten-Tee transceiver, Note
keying
inplJ I

that the auxill iary output cont rol contacts
on the Ten-Tee are no longer used, the re- Fig. 3- The bias switching unit,
by eliminat ing the built-in delay circuit.

Needless to say, the featu res of full
UHP

aSK have been extolled many times, and connector
it is indeed gratifying to enjoy the many r- ------- ------ - --,
benefits provided by fu ll QSK. I J I

I IReferences r
I I4.7 K

1, Nick Lefo r, W1DB, " Quieting Am- I CLJHH>NT 58 pP I
putters for Fast C.W Break-In," Ham Ra· I L IMITING

lN4004 500v. or I<5v.to +1 2v. AfSI~TOA Rece ive
die. January 1979, page 46. on transmit an tenna

2. Dick Frey, K4XU, " How to Mod ify
lN40Q4

Linear Amplifiers For Full Break·ln Oper- I
0'] ,

2.5MH lN 400 4 lN4004 I
ation." Ham Radio, Apr il 1978. page 38. I

r: , I
3. "The Radio Amateur 's Handbook, " I

,
1

ARRL, Newington , Connecticut, 1981
L ___ ------------ --- __ J

ed. pages 11-13.
4 . Digit rex Electron ics, 4412 Fernlee,

Royal Oak, Mich igan 48073 . Ii! Fig. 4- The TIR switching unit (forward biased diode).

Tra nsmitter
anlenna adap ter

r - - --- - ------- - --- ------ ---- ,
,h1I r - - - - - - - - - ll200MH;'"OIGiTREX P7"19PREAMP'i:iFIER'l I
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I 58pP I I 1
I 500, I I II • II 5'0 33K TOROID I

0 '
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"T"" BUS I 4 ,7K lN4004 ." ." ' 00 0
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transceiver

I lN4004 I r I

0'1 ,
I lN914 lN91 4 OK r I1 2.5MH : 0I '0

1 J, I
, r

OUT ~ ~ Receiver

I I
antenna

I
I I
I "1 , ' 00 II J

I
I II L ____ J 1I ~--------------

IL ______________________________
~

NOTE:
A, B. C Connections 10 TEN·TEC 540 (Tri(o n~ . Fig. 5- The antenna TIR switching unit.
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AUOIO CMAN IIII L

DL-2000

•

At last . an Inexpensive. state-of-the-art satellite TV receiver : MODEL DL·2000
•

Brand S

MODEL OL·2OOQ
SATELLITE RECEIVER
$749.95 Lots of 1
$699.95 Lots of 10
NOT A KIT!

Brand K

SATELLITE RECEIVER
• High Quality construct ion, attractive packaging
• Built-In AF modulator and video output driver
• Front panel selection of video polarity
• Fully tunable audio with AFC
• LED bar readout indicates video quality
• Local oscillator leakage minimized special mixer design
• Remote control option available
• Channel scan feature standard
• Jack for external signal metering

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

Universal
Communications

DL·2000

Suggested Retail
$695.00 $749.00 $895.00

Bullt·ln Modulator No (add $45.00) ... External add-on ($79.95)
Built-In Scan No ... Not available
Bullt ·ln Metering No ... Not available
Video Polarity Shift No ... Not availab le
Features Remote Control Yes '" Plugs In add-on $38.95 Not avai lab le
AFC Performance Good Excell ent Poor
Picture Quality Very good Very good (true disc) Good (tears)
Variable Sound Tuning Good Good Poor
Active Clamping Circuit Diode clamp True clamp Diode clamp
External Video ... ... ...
External Audio ... ... ...
AFC Indicator No ... Not available
Appearance Fai r Very good Fair
LNA Power Down Coax Yes, not Swttchable Seton

switchable
Quality of Inside Assembly Fair Very good Fair

·Pricing based on single unit. $740.00 (kit) $787.95" (assembled) $974.95" (assembled)

TERMS: COO, Money Order, Bonk Cords (800) 433-5172 OROERS ONLY
HOURS: 8:30-4:30 COST; MON-FRI (817) 265-0391 INFORMATION

CIRCLE" ON READER SERVICE CARD

COMING NEXT MONTH•••OUROWN
2300 MHZ TRANSMITTER AND 1&91
WEATHER SATELUTE DOWN CON·
VERTER (CRYSTAL CONTROLLED
WITH PREAMp).



DXEI~S Book

SPECIAL!

Now, just in time for Christmas giving comes this neat, money-saving gift package offer. For
the " Big Gun OXer" or the " Li tt le OX Pistol" on your Christmas shopping list give this on­
target a-book package of great OX reading and reference. Buy just one or buy them all and
save!

Special Holiday OX Book package f.atures
the Qutst.ncUng " OX IS!", the best of the
West Coast OX Bulletin, a 188 page
compilation of knowl"ill OX commentary by
Hugh ..C..... Cassidy. WA6AUD. Nowhere
else will you find such thoroughly
entertaining views and commentary on the
OX subculture. Meet The Local CRPer, The
Old Timer, Slim, Red·Eyed Louis and his
cousin Sunspot louis, The True Blue OX.r
and other f ictional cr••tions grown Irom
CassOlertll,lmaglnation. A " must" on every
OX.,'s bookshelf.

•••

Now, by no stretch of the imaginalion Is thl,
next part 01 our Holiday OX book package
Intended to demean the intelligence 01 either
The Local CRPer or The True Blue OXer, but It's
called " The Complete Idiot's Guide 10 OX" and
It's written by Sluart Gregg, NF4Z. This
entertaining and Informative guide Is laced w ith
some solid InformaUon on the practical
aspects of OXlng: revelations to the newcomer,
confirmation lor the experienced OX hound • .•
entertaining to aU•

Individual Book Prices
OX IS! S 9.45

Complete Idiot 's Guide to OX 12.95

Shortwave Propagation H.B 8.95

Christmas
Special Value

Rounding out this 3-book
package Is the brand new
2nd edition of the highly
acclaimed "Shortwave
Propagallon Handbook"
by W3ASK and N4XX. ThIs
new edition updates the
1979 edition with recent
sunspot dala, numerous
changes and corrections,
and a delalled Index. Take
a little more of the mystery
out of propagation
forecasting with the " Prop
Book." A worthy
successor to a classic In
the Amateur Radio
literature.

This $31.35 value only

Plua 12.00 ,hlpp!r1g

$25.00
Complete
3·book
combo

-

-- ----- - ---- ----- - - - - --- ---- - -- --
TOTALPRICETITLECTY ORDER"•

0200 OX Christmas Package $25.00

J 1fi9 OX IS! 9.45

8170 Complete nncrs Guide 10 OX 12.95

C137 Ithe Shortwave Propagation
8.95Handbook - 2nd Ed it ion

.-,....
~ e""'geti 12 00 pe< Otdef~ ehll'lI"S

Shipping ChafVll_ ......:I on ordIf, 01 SSOOO Of moo. EIooi<s stIoQpe<I

Desl ..ay .... oro.'.... proe! lSI a lhe <Say ""'" . 'e
'eoe_ PIeaH._ 30 days lor lIe/>vefy _ I!WI Grand Tot.l
No<1l'I ""","lO;il

CQ BOOK SHOP

Name _

Address _

C;ly = ;:=::;"'_
Slate Zip !

Q Check a Master Charge 0 Visa
Card No. Expires, _

X

16 North Broadway
Hasrille, NY 11801

~ OrderDale: _

Signature required on all charge orders:



I mD. Theta 7000E
Microprocessor-Controlled
Communications
Terminal
The perfect addition to any
amateur rad io installation!
Complete, automatic sendl
receive o f Morse code lew)
Baudot code lATTY) and ASCII
code (ATTY). Works with
any video monitor.

New versatility
lor the old bear
in your station .

Suggested
Ust

Model 7000 Drake Theta 7000E Terminal $1095000

Model 7009 Drake TR,930 Video Monitor $ 185.00

Model 1230 LA7 Line Amplifier $49.95 So_""" Llst

S40 RIChard St.. MramlSburg. Ohio4~2 . USA

Phone: (513) 866-2421 . Tde. ' 288-011

terminal Unit or phone line that requnes a 600
ohm balal'lCedlunbalanced input One 36"
phooo to Phol"lo cable supplied. • Size:: 4.s ol x
1.30 H x 2.S" W (1 1 4 x 3.3 x 6.4 em). Weight
.3 Ibs. (.14 kg),

Cry.tal Contro lled AFSK Modulator:

High Tone Pairs Shift 170 Hz 425 Hz 850 Hz
Mark 2125 2125 2125
Space 2295 2550 2975

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

• Printer tnteriace lor Hard COPY. all modes lor parallel ASCII prin ters.
Loop keyer for conventional teleprin ters. • Composite Video Outpyt, for
any standard video monitor. oKan sas City Standard AFSK Output. KCS
tone pair 'or ASCII. • large Cepacity Display Memory, two page display
memory con tains 32 X 16 lines per page. 0 Split·Screen, with a
keyboard command. the display can be divided in two; the upper hall
lor transmit and the lower hall for receive. Messages can be composed
while receiving. 0 Buffer Memory, 53 character ty pe-ahead keyboa rd
buffer. • Word Wrap-Around, in receive mode. word wrap-around
prevents the last word on a line ' rom becoming som in two. Moves
whole word to next l ine. • AUtomfltic Letters Coc:Ie Insertion, il desired.
LETIEAS (diddle) code can be transmitted continuously in a pause of
Iransmill ing ' rom the keyboard. • Audio Monitor, a built·in audio
monitor circui t w ilh automatic tra nsmi tlreceive swi tch ing enables
c hecking ot the transmitlreceive tones. • Transminer Keying CIrcu itry,
keys either grid b lock, cat hode keyed, or sene-st ate transmitters. 0

Power Requ irement, The Theta 7000E requires only 13.6 vee @ 1 amp.
Plugs into 13.6 Vdc accessory jack on PS7 or PS7S power supplies. •
Ellectl.,. P.ckflglng lor RFI Protection, well designed metal cabinet and
ororecuve ci rCUits prevent AFL • Tem1ir'll l Size: lS.8 'W x 11 ,8 " 0 x
4.1 "H 14{t x 30 x 12 em) • WB+ght: 11 Ibs is kg) • Monitor Sil8: 8.7 " W x
9,8 ' 0 ~ 8,9" H (22. 1 ~ 24.t x 22.6 cm) • Weight t 1 Ibs is kg)

---==--~_mmmJ.

Line ou tput , Input levels as tow as 15 mV rms
(47 kilohm) ..,. ill resu lt in an output 01 1 mW
nominal Into a 600 ohm balanced line. Output
level adjustable by Internal pre-set level
control. nueteces low level auclio to RTTY

O RCU 30~ RfA[}ER SEIMCE CAR{)

R. L. DRAKE COMPANY

Wide Range of Transmitting and Receiving Speeds. 5 to 50
wpm in Cw with auto track on receive. Standard Rny speeds
0160,67,75, and 100 wpm Baudot code and 110, 150, 200, and
300 Baud ASCII code.

CONVENIENT KEYBOARD FEATURES, automati c keyboard-operated
transmit, lKOX) or manual keyboard transmit. Unshlft on space, reverts
to LETTEAS case ener reception 01 each space character in Baudot
code. CRil F Is . utomatically Inserted &vefy 60. 72 or 80 Characters
while transmlt\lng Cw Identificat ion, In ATTY mocIe. Echo lunctlon,
prerecorded cassette ta pes can be read and transmilled. Test
mespges, " AY·· and ··OBF'". Trl nsmit word mode, characters can be
IransmiUed in word groupinqs.

Sell Contained Demodulator, three-step shitt selec ts either
170 Hz, 425 Hz or 850 Hz shill w ith manual f ine tune control
01 space channel l or odd shilts. Highllow tone pa ir select.
Mark only or space only copy capability l or selecti ve fading.

1-Channel Battery Back·Up Memory, the Theta 7000E has
seven keyboard-selectable, non-vcre tue, random access
memory channels each 01 which can hold 64 characters. Data
in tnese memories is alterable at any t ime and is reta ined
when power is removed. Messages in these memory channels
can be repealed 1 10 9 l imes via keyboard command. A ll
ch annels may be daisy-chained for cont inuous read-cut.
Channel number in use is indicated on d isplay.
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eviews.

•
i TUBES, SEMICONDUCTORS, IC 'S
i DIODES AT SUPER LOW PRICES
•
: IN DEPTH INVENTORY
•i E1MAC, SYLVANIA, GE, CETRON
•

CIRCLE 146 ON READER SERVICE CARD

.. M·2057 _ $12.9S / ....
~ 8875 175.00
:It! 6J6O ....
~ 7360 _ 9.95 "'....::i: 811A 24.00

~
89S0 9.50
MRF 454 19.95
8877 450.00
2021 _. 2.75
829B _ 55.00
aJ2A 35.00
4OS 108.00

c: 3C45 . . . . . . 94JlO
SC22 131.00
T135A _.. _ 90.00

•• 4PR6OCI82S2W 26Wll
til' 4CX1000A 37SnO

r= :J-.4OOZ •••...••••• 115.00
5e08A _ 55.00
7OSA , 6.50
829SA1172 . .. , 600.00
1616 2.75
866A 14.00
81ZA _. 2anO
5684 . . 32UDO
5610 3.47
Sfi87 5.37
5751 , 3.16
S81-4A . • • • •. . . • • • . . 3.35

67

6KY6 S4~

6MJ6 , ,5.16~
6OJ6 . . , . . • . . . . . . . . 2.95
1591A 3.39
7868 , 3.15 _
6411 5.42 • •
&CA7 ,. , , 42 3 ::a
5AR4 " 324
5Fl4GYB 3.56
6~5 .. , , , 3n9
6AL5 , 2.12
6ACS " , • 221
12AT7 2.21
12AX1 2.09 ~
12AU7 , . , , , 1.98
&C05 . . " " . 5.30

~i) :'~ : : ': iSlIM 90.00
5965 . . . . . . . . . . . . . '50 S;;;
~ 95.00

3-600Z _••.... $115.00
4X15OA S8.OO

(t) 4CX2S08 . . . . . . . """~
~ 6.1S6C 19
~ 6UiGc 196

6lF6 5.16
6lO6 5.40
61<06 . . . . 5.54
572B1T16Ol 37.00

The Radio Shack Auto·Range DMM

varied considerably w ith the CIrcuit being
measured. For high resistances the ors­
play settled down after 15-20 seconds.

The manua l which accompanied the
DMM is adequate, although not lavish in
its instructions and applicat ions. A com­
plete c ircuit schematic is included. af­
though miniscule in size- typical of ott­
shore printing.

At $99.50. the Radio Shack Auto­
Range digital mult imeter should provide
formidable competit ion in the home test
equ ipment market. IS-Rt. " Box 156, Brasstown, NC 28902

The Radio Shack
LCDDMM
BY ROB ERT B. GROVE", WA4PYQ

SayYouSawUlnca

In actual servrce. we found the Radio
Shack DMM to be very straightforwa rd.
extremely simple to use, and quite accur­
ate. With automatic zero adjust ,we never
had to consider c alibration as with old an ­
alog meters.

SetUing-down time, the number of sec­
onds required for the disp lay to stabilize,

R adIO Shack has released its teo-or­
the-line digital mummeter. a suostannat
imcrovemeru over earlier models.

The 22· 196 features autoranging and a
large ex.), contrasty 3 V2 d igli liquid c rys­
ta lorsprav.

Ranges include 2-20-200-2000 volts
a.c . or o.c .. 200 rna d e. current, and
2-20-200-2000 kuohrn s resistance

Accuracy on all o.c. voltage ranges is
0,8% of reading or 0,2% of full scale (±
, dig it), A.c . voltage accuracy is 1% of
reading or 0.5% of full scale ( + 1 digi ll·
D.c. current and resistance scale accur­
acy is 1.5 % of reading or 0,2 % of full
scale (± 1 digit).

The DMM boasts an input Impedance
of 10 megohms. making it vir tually invisi­
ble as a load on any ci rcuit unde rgo ing
measurement , Automa tic polarity is an­
other plus feature on thi s little workhorse:
awkward lead-swuchlnq during a c ritica l
measurement is a thmg of the past. Ofher
features include range hold, over-range
indication, and fu ll over load and transient
protection on all ranges.

A standard a.von battery provides
long·life portable operat ion , or an option­
al a.c . adapter w ill allow the unit constant
bench service .

Our Test
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THE INS AND OUTS OF THE WASHI NGTON SCENE

FCC Releases Working Paper on Amateur Radio Deregulation

A s part of a continuing series of pa­
pers on rnatters of interest to the tele­
communicat ions community, the FCC reo
cenuy released Working Paper No, 6:
" Deregulating Persona l andAmaleur Ra­
dio." This paper, like others in the series.
is intended to stimulate discussion and
critical comment on contemporary pou­
ey, and does not necessarily reflect the
views of the Federal Communications
Commission. The paper's un lfymg
theme, according 10 its authors (Alex D.
Felker and James A. Brown. Jr.. both of
the FCC's Office of Plans and Policy), "is
a general call for much greater flex ibility
than now exists in the regulation of per­
sonal raco."

In presenting their views. the authors
point to several FCC regulations wh ich in­
hibil the achievement of personal radio 's
goals. Based on their analysis, the au­
thors suggest deregulation or liberaliza­
tion of the following:

• restr ictions that inhibit new tech­
nologies, suc h as spread-spectrum mod­
ulation and trunking ;

• certain restrictions on amateur reo
peater operations :

• certain restrictions on amateur
tnird-oarty messages.

They also suggest that the Commis­
sion give consideration to:

• studying means of strengthening
amateur radio's technolog ical o rienta­
tion;

• considering the issuance 01 a
code-free v.h. f. amateur license lor teen­
nically Qualif ied applicants;

• expanding privileges for Techni­
c ian Class amateurs to include h.l . privi ­
leges;

• allowing some amateur operations
on the 27 MHz and proposed 900 MHz
Personal Radio Service (PRS) bands.

Finally, Felker and Brown recommend
that recreational and hobby uses lor per­
sonal radio be given explicit recognition
in the FCC's Rules.

8603 Conover Place, Alexandria, VA
22308
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Again, the material presented in the
Working Paper Series is of a preliminary
nature and is intended 10 stimulate dis­
cussion . Readers are encouraged to go
" bac k to basics" and 10 Ihink through the
relationships between persona l radio's
goals (implic it and explic it) and the cur­
rent regulatory regime. In no sense are
the suggestions and comments present·
ed meant to be the "last word " on any
subject.

Copies 01 the Office of Plans and Pol icy
Working Paper Series may be obtained
from: Otlice 01 Public Affairs, Federal
Commurucanons Commission, Room
207, 1919 M Street, NW., Washington,
D ,C.20554 ,

FCC Continues Inquiry on R.F.1.
On 14 November 1978, Ihe Commis­

sion issued a Notice of Inquiry (NOI) on
radio-frequency interlerence (r.f.i.) to
electronic equipment. This Inquiry was
instituted in response to Ihe la rge number
of complaints received each year about
r.f .L to electronic home entertainment
equipment .

In response to the inquiry on r.Li., the
Commission received a comprehensive
staff report on r.t.l. which summarized
the comments received on the NOI, ex­
p la ined the r.Li. problem, determined the
total interference environment, deta iled
the televis ion trent-end overload prob­
lem , and ottered policy options for so­
called "television interference (t.v.t)'
and the more general t.f.i. problem.

One interference mechanism was sin­
gled out as the predominant source of
complaints received by the Commission:
television receiver overload caused by
the operation of a Citizens Band (CB)
transmitter. As SUCh, the Commission 's
staff identified five specific policy eneme.
tives which could be used to reduce r.t.i.
related to CB operations:

• mandatory pe rformance stan­
dards tor television receivers;

• voluntary standards for television
receivers;

• shared liability between transmit­
ter and receiver ;

• strtctt ransmttter liability;
• a Commission-sponsored label ing

program lor electronic home entertain­
ment equipment .

As a result of the stall report , the FCC
in a Further Notice of Inquiry, requested
comments on these alternatives. specu­
ic ally asking lor information on the costs
associated with implementation of each
policy. And while only CB·related t.v.i. is
being addressed , the contmueo mention
01 amateur radio in the stall report sug­
gests thaI dec isions rendered as a result
of the latest InqUiry could affect both CB
and amateur operations. Consequently,
amateurs are encouraged to remain
abreast of the Commission 's activities in
the area 01 r.t.L lest " remedies" lor t.v.i.
be imposed which are burdensome to the
amateur service .

Little Support Received
For Plain language Rules

There is a good possibility that by the
time this issue goes 10 press, plain ran­
guage Rules for the amateur service Will
be a "dead" issue. The reason for this is
that the proposed rew rite of the rules has
little support witnin the Commission and
the amateur commumty. Accordmg to
James McKinney, Chief, Private Radio
Bureau. FCC, "We are receiving more
complaints about the proposed pla in ran­
guage Rules than on any other matter be­
fore the Bureau."

At this t ime, the proposed plain lan­
guage Rules must either be modrned or
abandoned by Commission action . Our
ana lysis suggests that the Commission
wil l take the latter course of act ion .

Shortage Seen for Electronic And
Computer Grads

According to an article published in
Electronic Engineering Times, " ... tbe
number of new (elect ronic and computer)
graduates the industry will need each
year through 1985 IS about three times

Say You Saw It In CO



CIRC LE 23 ON READER S ERVICE CARD

At lasl" - a safely belt oos lgr>ed to meet
the safety needs of radio amateurs. radio
stat,ons. TV stations, boat owJ'le~, p;lInle~.
construc llOn wOfl<ers, maintenance people
_ anyone w,th the need to chmb _ now at
an affordable price
Oor "ONV Safety Belt" 's filled w,th lwodrop
torged sleel "0" r ings, cote one 's spncec a
3 toot length of 'I• • diameter nylon rope ht
led with a mop fo'ged steel snap hool< The
3- wide nylon body comforl pad ISseccrec 10
1'I. - WIde , 9500 lb. test nylon webbIng,
wh ich is 'esln or latex t.eated tor abraSIon
resistance. The befl I, .cIlo,l.bl. up 10 siz.
46 ' ",.Iat.
Only $39.95 plus $3.00 lor posl.ge.nd h. ...
dUng. NJ ..,idenl' ' dd 5% ..I.. I....

Atmospheric Radiation Peaks
Amateurs' Interests

Richard W. Ferbus, W9DTW, recently
published a paper in the AMRAD News­
letter (Amateur Research and Develop­
ment Corporation) which described
"Real Time Analysis of Atmospheric Ha.
oration from Weather Fronts. " The paper,
first presented at the 1981 National Com­
puter Conference, describes a micropro­
cessor-based system which analyzes the
elect romagnetic radiation from weather
systems. The system makes use of the
observation that electrical activity from
storm fronts is related to the severity of
the front. Such radiation, called "ster­
Ics." may offer a way to monitor activity
associated with severe weather and to
predict the occurrence of storm- related
phenomena such as tornadoes . Sferics

Immed,ate UPS Del'y

NQWAVAILABLE
ONV TOOL POUCH

DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

~" '" "" 'Q ' H. """"Q",",'• ."
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UP TO 7 BANDS! E)(CELLENT FOR CON' GU AR ANTEED FO R 2000 W A T T S SSB
GESTED HOUSING A R E A S. APARTMENT S 1000 WATTS C Wo INPUT FOR NOVICE A ND
LIGHT _ STRONG _ ALM OS T IN VIS IBL EI AL L CLASS AMATEUR S !

CO MPLETE A S S HOW N w ith 90 It. RG 5 6 U- 5 2 ohm t ndllne. and P L 2 5 9 connecto', In~ula to... 30 It,
300 lb. tut dac<on end suppott" c ent er connector w ith built I" lightning e"ute' end s..tlc dOScha'lIe ­
molded, s u led, wuthetp.ool, .uo"ent ..ap' 1"")(6'·.you Just sw itch to band d .....dl'" ",cellent w o. ldw lde
ope.atlon _ t.an.mItUng and . eclu lng! Low SWR o.e' ell bends _Tune.. us""lIy N OT NEEDED! Can be ....d a,
'n.....d V's _ slope' " 'n elUcs, on building tops", na"ow lots . T he ONLY AN T ENNA YOU WIL L EVER N EED
FOR ALL DESIRED BAN OS _ W IT H ANY T R AN S C EIVER _ NEW _ E)(CLUSIVEI NO 8 AL U N S NEE O£DI
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20·15 ·10 mete. --_ 2 t,.P ••• 26ft. with 90 It. R G S 8 U • connecto, • M od.l 1007BUA . . .• , , 5 77 .9 5 .
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issue (also published as the IEEE Trans­
actions on Electromagnetic Compatibili­
ty, Vol. EMC-23, No.3) treats all aspects
of the recent World Administrative Radio
Conference (WARG), and includes a pa­
per on WARC·79 decisions which affect
the amateur and amateur-satellite ser­
vices. The latter, prepared by Dave Sum­
ner, K1ZZ, otthe ARRL, is a comprehen­
sive summary of significant Conference
results which will affect our services
through the remainder of th is century.
Other papers of interest to amateurs in­
clude:

• Regulatory Procedures and WARC­
70 (by J.J , Kelleher);

• Provisions for High Frequency Fu­
ture Use (by H.A. Pelqfeson):

• Spectrum Allocations Above 40
GHz (by w.F. Katzenstein, R.P. Moore,
and H.G . Kimball),

"ONY SAFETY BELT"
CALL ME TOLL FREE 800-526-5277

'738dtSaLetr-

Connecticut Court Bars Seizure
of Radar Detectors

As a result of a Connecticut Superior
Cou rt's recent decision, state police will
no longer be able to confiscate drivers'
radar detectors under a law which ad­
dresses "unauthorized reception of po­
lice radar signals. " Writing in Electronic
Engineering Times, reporter Richard Do­
herty noted that in the Court's decision,
the police actions were ruled inaporopri­
ate because possession of the devices,
by and of itself, was not illegal. The deci­
sion overruled a dictim of the state 's
Commissioner of Motor Vehicles which
forbid "the use or installation of radar de­
tectors." The matter of amateurs who
use microwave equipment in their cars
was not, however, resolved.

The article quoted Robin Boyer, an en­
gineer with Microwave Devices in Hous­
ton, as saying, "We 've been in touch with
several hams who've been using our
gear on X-band, at 10.525 GHz, who've
had trouble with over-zealous officers."
Continued Boyer , "Microwave Devices '
products are recognized by the FCC as
legal transmitters, even though they have
been known to interfere with police ra­
dars.After all, they do share the same fre­
quency of operation-as do most rrucro­
wave doppler security alarms. "

It should be noted that the 10 GHz am­
ateur band extends from 10.0 to 10.5
GHz, and operation by amateurs of de­
vices such as those produced by Micro­
wave Devices on 10.525 GHz is illegal.

the number to be graduated in the U.S.
This projection, made by Pat Hill Hub­
bard, American Electronics Association
(AEA) manager of Technology Training
and Careers, shows that through 1985,
only 69,000 U.S. graduates will be avail­
able to fill 198,000 positions. While this
type of analysis is difficult to make, Hub­
bard maintained that her assumptions
were reasonable. She assumed, for ex­
ample, that the annual compound growth
rate for the industry would be 14.9 per­
cent, whi le the annual rate of promotion
within the industry of technical people in­
to management was assumed to be 4.9
percent.

There is a possibility that the projected
shortfall in electronic and computer grad­
uates may actually understate the short­
age. The projections do not take into ac­
count recent decreases in enrollments
because of shortages in tacuttv. space,
and equipment. Furthermore, Hubbard's
study did not reflect the fact that other
" engineering-intensive industries" have
demands for engineers with degrees in
electronics and computer science.

IEEE Publishes Review ofWARC·79
Students of frequency management

and telecommunications policy will find
the lEE Transactions on Communications
for August 1981 of special interest. This

UPI Communication Systems. Inc.
_ ,M ad To, P,O, Box 902 ' Saddle Brook. N ,J . 07662 a
. V/S4 ' IN J 1201\ 279-7528 . {8001526.5277 Mo"~C"'"

- .ou.cei 481 Getty Ave . Paterson N J 07503
Cable u o.oace Tele x 642597
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Announcing:

The 1982
CQ World Wide 160

DX Contest
C.W.: January 29-31
Starts: 2200 GMT Fri.

W'ith the changes made by the FCC
last summer, operating In the 160 meter
band will now follow a different pattern.
After we have experienced a couple of
Top Band contests, we will have a better
idea of what 10 expect and recommend.

Dave Summer, K1ZZ's article" 160
Meters Lives Again" in the August issue
of QST covered the subject thoroughly,
and it is recommended reading for all Top
Band activists.

The phasing out of all U.S. Loran-A sta­
tions has now removed the power restric­
tions in the 1800-1900 kHz segment of
the band However , the eastern Canadi­
an Loran is still being used on 1950 kHz,
so the power restr ictions are stili In effect
in the 1900-2000 kHz segment of the
band .

Keeping the "OX Window," 1825­
1830 kHz , free of U,S. and VE activity
should still be observed. The addition of
another "OX Window, " 1850-1855 kHz ,
as suggested by K 1ZZ , might a lso be de­
sirable. now that some overseas stations
have been given restricted operating
privileges above 1850 kHz.

For the time being. however , It's a walt­
and-see policy. We see no reason to
make any changes in the basic rules that
have been used in the past.

Exchange: RS(T) plus a three figure con­
tact number starting with 001. U.S. sta­
tions should include their state, and Ca­
nadians their province. OX stations will
be identified by their call.

Scoring: For WIVEIVO stations-Two
points per QSO with other WIVENO sta­
tions. OX contacts are worth 10 points.

For OX Countries-Two points per
OSO with stations in the same country, 5
points with stations in other countries.
QSO's with WNEIVO stations are worth
10 points

Multiplier : For All Stations-One point
for each U.S, state, VE province, and OX
country worked (KH6 and Kl7 are con­
sidered OX). there are th ree VEl prov­
inces: New Brunswick, Nova Scotia, and
Prince Edward Island.

Final Score: Total QSO POints times the
sum of the mu ltipliers,

Penalties: Three additional contacts will

70

S.S.B.: February 26-28
Ends: 1600 GMT Sun.

be deleted from the score fo r each dupli·
cate, fa lse, o r unverifiable contact re­
moved from the log,

A second multiplier will also be remov­
ed for each one lost by the above action.

Disqualification: Violat ion of the ru les
and regula tions pertaining to amateur ra­
dio in the country of the contestant, viola­
tion of the rules of the contest, unsports­
manlike conduct. or taking credit for ex­
cessive duplicate contacts or multipliers
will be deemed sufficient cause for dis­
qualification.

Disqualif ied stations or operators may
be barred trom competing in CO contests
for a period of up to three years.

Awards: Certificates to the top scorers
In each U.S. state, VE province, and OX
country, Add itional awards if the score or
returns warrant.

In addition, there are two plaques be­
mq awarded by the West Gu lf AR.C .. both
for s ingle operators, One is tor the high­
est scoring U,S. station, and the other is 11
for Europe, The World Champ ion in the JI
contest w ill receive the John Doremus,
W0AW Memorial plaque trom "Friends of
WfJJAW."

The above plaques may be won once
only by the same station within a three
year per iod, Winner o f the World Plaque
Will not a lso be considered for a sub-area
award, That award goes to the runner-up
in that area.

Sample log and summary sheets may
be obtained from CQ by send ing a large
s.a.s.e. with sufficient postage to cove r
your request. It is not necessary to use
the otftciat form . You can make up your
own, 40 contacts to the page, t ime in
GMT, number sent and received, and
separate column for OSO points and mul­
tipliers. Indicate the multiplie r only the
first time it is worked.

Maiting deadline for CW. entries is Feb­
ruary 28th, and March 31st fo r the s.s.b.
logs.

Logs can be sent directly to the 160
Contest Director, Don Mccfenon. N4 1N,
3075 Florida Avenue, Melbourne, FL
32901 USA They can also be sent to CQ~e
160 Meter Contest, 76 North Broadway,
Hicksville, NY 11801 USA (Please indi­
cate C.W. or s.s.b. on the envelope)

occur as pulses and have been monitor­
ed at frequencies from the v.r.t. through
the u.h.t . bands. The timing between
pulses appears to be a function of the
storm's stage of development, with the
time between bursts decreasing as the
storm intensi fies. l ow frequency srencs
can be monitored at distances of over
1000 miles, and so, Fergus employs a
system that monitors the 10 kHz compo­
nent of the frequency spectrum, Togeth­
er with others who are building Similar
systems, Fergus hopes that someday a
number of manned and unmanned sta­
tions with data links to a central process­
ing station will be used to assess the se­
vere weather conditions which often
plague the mid-continent area,

Amateurs interested in this project and
in o ther expe rimental efforts of AMRAD
are invited to write to Mr. Paul Rinaldo,
President, AMRAD, 1524 Spnngva le Ave­
nue, Mc Lean, VA 22101.

FCC Fills All Seven
Commissioner Seats

W ith the swearing in of Henry Rivera,
all seven seats on the Commission have
been filled. Confirmed by the Senate on
31 July 1981, Mr. Rivera had been a mem­
ber of the Albuquerque, New Mexico law
firm of Sutin. Thayer & Browne, in which
he practiced corporate and commercial
law.

In a related matter, James Oueuo was
sworn in for a second FCC term. Mr.
Ouelro had previously served as an exe­
cutive w ith Detroit radio stat ion WJR,
where he held the posts of general mana­
ger and Vice-president.

Consumer Agency Pushes Safety
Guidelines For CB Antennas

According to The Washington Post, the
Consumer Product Safety Commission is
proposing to requ ire safety standards for
outdoor CB antennas. The Commission's
concern centers on some of the 45-100t
backyard vertical models which may
come in contact with overhead power
lines during instal lation. According to the
CPSC, about 50 people are electrocuted
each year in this manner. Voluntary safe­
ty guidelines could be used instead of the
proposed mandato ry safety standards,
depending on how the antenna industry
responds to the Commission's proposal.

Amateur Awarded Citation
By Radio Club Of America

The 1981 Sarnoff Ci tation was award·
ed to Jerry S. Stover, W5AE, one of the
founders of Communications Industries
in Dallas, Texas. Jerry has served as a Di­
rector of the Radio Club of America, and
cu rrently lec tures at Southern Me thodist
University, He also serves as a communi­
cat ions consultant. The Sarnoff Citation
is awarded fo r "significant contr ibutions
to the advancement of electronic com­
munications, "

Say You Saw It In CO



New projects added to the new Hand­
book Include :

• Code Practice Oscillator

• aSK kw HF Linear Amplifier

• 250-Watt Linear Amplif ier Covering
JO..M Band

• Two-Tone Generator

• High-Performance SSB Speech
Processor

• Simple SwitChing Regulator

• General-Purpose RTTY Demodulator

• 5O-MHz Transmitting Converter

• B-Band Communications Receiver

The Standard Manual
of rf communication

New topics Inc luded In the 59th ec:Iltlon
Inc lude :

ORDER TODA Vi
NO INCREASE IN PRICE

SINCE LAST YEAR'S EDrT1 0 N

co

City

Zip or Po5T.1 CoOe

Charve accounT "um~

• New Antennas lor VHF FM

• Updated Parts Supplier List

ARRL
225 Main Street
Newlnglon, CT 06111
Enclosed is my check (or charge my
o VISA 0 Mastercard) in U.S.
funds the amount 01
o $10 in the U.S. - paper ed it ion
o $11 in Canada - paper ed ition
o $12.50 elsewhere - paper ed ition
o $15.75 U.S. - cloth ed ition
o $18 elsewhere - c loth edit ion

• 1O-MHz Info Added to Several
Construction Projec ts

• In troduct ion to Packet Radio and
Spread Spectrum

• New RFI Chart Showing Frequency
Relationships Between Amateur
Bands (including WARC) and Other
Services (including CATV)

• 1o-GHz Gunnptexer,
Communcations

ekpirMion DaTe

My 1982 Handbook will be sh ipped to
me once copies are off the press in
November.

------------------

------------ - --- ---

• Frequency Modulat ion and
Repealers

• Specialized Communications
Systems

• Interference with Other services

• Test Equipment and
Measurements

• Construction Prac t ices and Data
Tab les

• Wave Propagat ion

• Transmission Lines

• Antennas for High Frequency

The best gets even bett.d Each
yur the RADIO AMATEUR'S
HANDBOOK Is updated to reflect
change. In the state-ol·the-art. The
1982 edition I, no exception . Mor.
emphasis Is placed on digital
communications technique. than
ever before. Also making an
appearance for the first time .r.
table. and chart. covering the new
"WA Re" Am.teur Radio Bands.

• Amateur Radio

• Electrical Laws and Circuits

• Radio Design Technique and
Language

• Solid State Fundamentals

• AG-Operated Power Supplies

• HF Transmilling

• VHF and UHF Transmitting

• Receiving Systems

• VHf and UHF Receiving
Techniques

• Mobile, Portable and Emergency
Equipmen t

• Code Transmission

• Single Sideband



'j

s-, 14"

599 14 BK." Dumb European got my call
wrong, Oh well, I know he means me.
"ORZ TEST DE KA10 SD K," Ahh.
U02GDO, great. "U02GDO UR 59905
BK. " Silence? Oh. there he is. Guess he
has a manually operated antenna
changeover switch . That's funny; he got
my call as K1AR also. I'd better listen off
frequency a little. Ahah ! There's K1AR.
He 's trying to stea l my OSO's. I' ll fix him,
the nobody.

· .. I can 't bel ieve it , 30 OSO's and that
K1AR still th inks he is working my OSO's.
Bet he's just a newcomer. I' ll OSY a bit.
Listen to that noise. Wonder what it' s all
about. HZ1 HZ, wow, a double multiplier.
Oulck, give my ca ll. " DE KAtOSD K" .. .
"ORZ Kt DE HZ1 HZ." He heard me! He
heard me ! " HZ1HZ DE KA10SD UR
59905 BK" . . . " 1KI DE HZ1 HZ 59921TU
ORZ DE HZ1 HZ." Hmmm? Guess tha t
was me. My score is reaJly growing.
Guess I wi ll have worked out the band
soon. I'll try 40 meters; there must be
plenty of good stuff there.

· .. Darn, 30 minutes on 40 and only 6
050's. What's wrong? I know, all those
other guys have " shorty tortvs" or even
more. There 's N2AA, They run hard line
heliax! How can you compete with that?
Maybe I'll overcome the lack of antenna
gain with a little filament gain . Just ease
up the variac a bit . . . and a bit ... and
maybe a bit more. Gee whiz ! This pair of
4·1000's really puts out the soup on 40.
l ook at the W·4 slam against the peg!
Doesn' t even bounce off between dits!
Bet this will even things up some. Here
we go; look out ! KAtOSD ORZing with
stacked Eimacs. " KA10 SD DE G3VZT
K," That was fast. There's nothing like a
little " antenna " ga in to help out the
signal.

· .. Hey, wait a minute; where are all
the big multi-multi's? Why don't I hear

L et's see, 5 minutes to go and the CQ
WW contest will begin . I' ve looked at
those scores from last year, and they
don', seem so big, I know three or four of
the top place co's. and I don' t think
they' re so much better than I am. Last
year I was only about 30 or 40 OSO's
down from them after the first 3 hours,
and I wasn 't even rea lly trying . Yep, thi s
year I'l l show my true co lors and wow 'em
all. I' ll make the big effort. Just one min­
ute left 10 go. Guess I'll fill in the cover
sheet-call sign . .. KA1QSD, single op
, .. single transmitter .. . all band, there.
Oh boy, here we go!

Outck, gotta find a CO'er to answer.
There's one : I'll nail him. Try again. What?
Well one more time. Boy, this guy needs a
receiver. I'll give him another shot. Two
minutes into the contest and stil l no
OSO's. I'll put him in the log anyway. Just
because he's a jerk isn't my fault. Okay ,
my first OSO, CHARGE! There 's another
guy. Listen to him work the boys! One
quick call should do it. Sure enough, got
him! Now what' s his suffix? I'll wait for
tne next exchange. Boy, he sure sends
fast. Still can't get it. Well, it's a DlQl, so
it's probably DUMA. That must be it.

, . , Oh, there 's Tom; let's see how he 's
doing. Zowte. listen to that pi leup. Wait a
minute, the OX is calling Tom ! Oh, I get it.
He's calling CO and they answer him ,
Simple! Okay, just galla find a clear spot.
No, that's in use; so is that one. This
sounds like a good spot. "CO TEST CO
TEST DE KA10SD K." Wow, a million sta­
tions. There, an F3 something. l et' s see,
" F3?? UR 59905 BK." Gee, that's funny,
nothing. Oh, there he is. " K1 AR DE F3TV

fiof.:hal

BY DOUGLAS ZWIEBEL" , WB2VYA

If you're thinking of submitting
"creative" logs for a CQ Contest,
perhaps you'd better think twice.
Remember, the only prize we have
for fiction is a DQ notice.

*174 Wexford Way, Basking Ridge, NJ
07920
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in this FREE Album
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MOBILE TOWERS
by ALUMA

FOR MOBILE VAN.
TRUCK OR TRAILERS.

USE FOR COMMUNICATION OR
CHECK VOUR SIGNALS.

HIGHEST QUALITY
ALUMINUM & STEEL

• TE LESCOPING Crank·Ups 10 10011

• TlLT·OVERMODELS
E••y to Inl tall. Low Price• .

EXCElLE NT FOR
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Organize, preserve and display your aSL's
inclear vin yl pocket pages Each pageholds
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padded 3-Ring Album .. . FREE'

Great asgilts andprizes, and indispensable
for your contest card s, Try theaSLOrganizer '"
for 30 days. I! you'renot delighted, return it
lor tu ll refund. Fill inthe Handy Mail Form -leday '-----------------
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them? Just better take a quick look
around and , , , gotcha! There they are :
7001 ,7002, 7003. And listen to the multi '
pliers . I could really boost my score il I
could work them! But only a General
Class ticket. Well, maybe a loss 01 sight 01
the VFO. Just an " honest" mistake.
Whoops, hit the dia l; there 's a big pileup.
5TseJ, hoo boy, another double multipli­
er! Better add a few more " elements" to
the dipole, just to be sure. And , , . see
that, first cau! You know, I really am
good! Down to 80.

... Must be thunderstorm in the area:
th is noise is 20 over 9. How c an anyone
work anything here? But I need the mu lti­
pliers It I want to at least have a top ten
score. Those guys with the beverages
must be kidd ing : they can' t reanvbehea r­
ing <l'nything , I know! I'll bet the 80 meter
scores are really au made up. Everyone
does it , so I guess theca WW Committee
looks the other way. It's probably just an
accepted tact of nfe. I' ll just listen to
some 01 the stateside takers and put
down the calls that they're obviously
making up. Guess the boys weren't kid·
ding when they say there's more to con­
test ing than just makingOSO's, Ha ha he.
I get the idea. This is easy.

. .. Saturday alternoon and 15 isn 't
open to Europe so hot . The signals are
real punk, but why is there so much
ORM? Better take a sampling of the tech­
nique the boys use up here. So ! That's it.

They make believe that they run Japan.
Well, the least I can do is turn my antenna
north at JA to aorta go along with it. Holy
tomatoes, there is an opening to Japan!
In the afte rnoon? Guess it's sporadic E or
something. Listen to K2SS run those
JA's. I can barely even tell anything is
there. How can he be getting any calls?
Guess tt us is a modified 80 meter tech·
rnque. I can do th is just as good as the
next guy can. Guess a 100 per hour is a
good starting rate. Yep, nothing to it.

.. . I'm beat, my back hurts, my head
hurts, my ears are ringing from so much
c .w. I'm tired of looking lor 050's. Better
take a break, re lax a bit. Take all the
headphones, feet up, flip on the ole 2 me­
ter rig and listen to the gang. "OY7 on
21 .073" ... " ZS3AM on 28001" , ..
" VK9XI around 14()()3 " .,. " Hey found a
good one, P29NRV on 28110" Say what !?
Listen to that ! A zillion new multipliers. I
must really be slow. How easy can this
get? There's the P29; that's a hugh pile­
up. Better check the VK9 , That's even
worse ! Heyweu a minute. I' ll call up Fred
across town. He only works the contest
lor new countries, and he has a bigger an­
tenna and a much bigger amp! Maybe
he 'll work a few lor me while I call th is
P29. Hello Fred ... you 'll do it , .. great , "
see you after the contest ... yeah, If I hear
one you need I'll work it for you, too ...
thanks.

. .. Bov. th is is something , Just look at

that last hour. Si xty OSO's and 45 of 'em
new multiplie rs! This wil l prove I'm hot
stuff to any skeptics who da re doubt my
true ability. Only 3 hours left. Not much
dotn anywhere. Golla hustle . Lemme
grab the Caubook and I'll " run" some
VE's on 40 and 80. I know all the big murtr­
multi's do that. I'll just borrow their know­
how. Guess 30 an hour is a feas ible rate .

.. . 3 . . . 2 ... 1 ... FINISHED! Man,
what a contest. Let's figure up my score
here. These are 3 points, those are two
each . That's a dupe . . , aahhh, eemr,
can' t have too many dupes. I remember
who I worked in my head. I'll just leave in
the dupes and take out a tewoso's.mark
'em as dupes, and they'll never know the
difference. There , that looks real protes­
stoner. What's th is? I missed zone 40 on
20 meters ! Impossible, I heard TF31RAaU
over the place. Can 't be. Guess I forgot to
log him. I'll just erase th is OJ call and put
in TF31RA and there! Zone 40. Add my
signature to the declarat ion and ... all
set. A beautifu l contest ettort.

... " KA10 SD this is the Ox-Contest
net, 3830 on your dial. Welcome aboard
today Joe. Hey Joe, I see you got disquau­
fled in last year's world-wide. What hap­
pened?" ... "Yeah, can you believe that?
Guess I didn 't subscribe to their maqa­
nne or something so they gave me the
00. Boy, who do they th ink they are?" ...
" Yeah, Joe, know what you mean. You
don 't chp',qt . do va?" II

Morse Keyer

515·262·1745

ISOPDLE 144
139.95

ISOPOLE 220
139.95

ISOPOLE
144JR

ISOPOLE
220JR
129,95

L-",M",A T NOT SUPPLIED

MK·1.
$79.95

.MT·1
$99.95

You may be losing up to hall
the available output from your
vertical gain antenna because
of RF spillover. The amazing
AEA Isopole, with unique de­
coupling design, virtually elimi­
nates RF spillover and can help
you multiply your power In all
directions on the horizon rete­
tlve to an Ideal halt-wave dl­
pole, or end-ted non-decoupled
" gain" antennas.

Morse TrainerContest Keyer

CK·1.
$129.95

.KT·1
$129.95

Keyer Tra iner

~u::; STOP RF SPILLOVER
MORE KEVER FEATURES

FOR LESS COST $1~:.'9:
The remarkable AEA Morsematlc memo
ory keyer has 35 fantastic features tn­
cludlng two AEA designed microcom­
puters, up to 2,000 character memory,
automatic serial number, beacon mode,
and automatic morse trainer mode.
The AEA Morsematlc Is already the un­
disputed leader In high quality multi­
feature Morse Keyers.

Visit or Call: LeRoy Koder, WDOCZO

G & K AMATEUR SUPPLY
2920 East 9th Street ,Des Moines, Iowa 50316
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CRB II.....-c. s.rtn
by Tom Kneltel, K2AES
DIrectories of scanner frequer,cMls lor the VHF aero band (108 10
136 MHZ), energy Industriesand environmental ageneles, plus the
" top secret" registry 01 U.S. goyernment radio !rIlquer,cles. Up-to­
date , comprehensive listings04lrequenelesthat wouldotherwise be
IlIdden from your scanner use.
Energy-Scan, 26 pages, paperbacl<, $5.95. Orde' 1IC1S1.
AIr Scan, 3nt Id ., 80 pages. paperback, $7.95. Order 1C152B.
" Top Secret" Registry 01 U.S. Governm.nt Frequenet.s, 4th ed.,
120 pages. paperback . $9.95, Order 1C 152A.

Thl FIIIII Exam
by Olck Bash, KL71HP
Amateur radio license exammanuals proven highly successful in
helping hams pass the FCC tests. Material tor the bookswasobtain­
ed by interviewing actual applicants for the exams and collecfing
and researching the questions they had on the exams,
General Clan, 1\8 pages, paperback, $9.95, Order '8153.
Advanced Clm, 108 pages, paperback, $9.95. Order 'B\54,
Extra Clan , 108 pages, paperback. $9.95. Order 'B155.
Novice Clan , 104 pages, paperback. $4.95. Order I B163

WOttd Press Servlcll FrlquellCll.
by Thomas Harrington
A comprehensive manual coveriflQ the fie ld 01 radiotel-etype news
monitoring-antennas. receivers , termirlil l units, monitors, and
more, Contains 3master lists 01 Urnes of transmission, frequeeces .
plus ITU list of over 50 news services worldwide. 72 pages, paper­
bacl< , $5,95. Order I U173.

Tbl RadiO Publications Group-Thl " Bill Orr S. rles"
These easy readingclassics be long in the libraryotanyactive Ham.
l oaded with practical how- to Intormation, with tab les, charts, and
formu las arranged lor handv reference.
Beam Ant.nna Handbook. 200 pages, paperback. $5.95, Order
' R143.
Wire Antennn. 192 pages , paperback, $6.95, Order 'R144.
Antenna Handbook, 192 pages, paperback, $6.95, Order ' R145.
Cubical Quad Antennas, t12 pages, paperback, $5.95. Order
' R146.
VHF Handbook , 336 canes, paperback. 56.95 Order . R1 H
Inllrlertn<:e Handbook, by W.R. Nelson. ~47 pages, paperback,
$8.95, Order ff\172,
World Rldlo TV Handbook 1981
The world' s only complete directory of International broadcasting
and TV stations-the established, authorltalive guide endorsed by
ue world's leading broadcasting organizations. A comprehensive
listing of snet-. rrecium- . and long-wave stations revised aoo up­
datt!d to resect actual conditions , Also Includes special featureson
listening gear. how toaoaot.ercer receivers for use today, and OX
club activities. 560 pages, paperback, $16.95. Order ' B097.
Wind /Solar EllIrgy, 2nd Ed.
by Edward M. Noll
Subtitled "tor Radio communications and Low-Power Electrical
Systems," this book explains building awind generator orinstal ling
a solar panel. 2b4 pages. paperback, $12,95, Order I5 t74,
AIIClon I'I:blilben Senal
Ready·to-run programs by Jim Coie lor the TRS-SO I'ocl<et Com­
Pliter. Each program will run OIl any BASIC microcomputer wi thon~

minor modifications to program lines.
50 Programs In BASIC lor till Homl, SchGoll Offlc., 96 pages,
paperback. $9.95, Order 1C176,
Murder In Till Manllon, 64 pages, paoertacs. $5 .!l~ . uree
1C175.
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..TIMI Complttlldlol'. Gu ide to OX
by Stuart Gregg, NF4Z
DesiQned tobridge thegap between domestic esc's and the exclt­
Ingwood olOX with amlnlmumollhe usual hocus-pocus surround­
Ing the subject. Covers alilhe basics with illustrations. 144 pagllS,
paperback, $12.95. Order '6HO.

Plcke'Rldla ..
by Robert Rr>uleau, VE 2PY, and Ian HOdgson, VE28EN
Easj-ta-understard . comprehensive source book explains all the
principles 01 packet radio, plusalook at the computer's r~e and the
peripheral equipment required. 304 pages, paperback , $1 1.95.
Order #T171. ~

DX lSI Till Besl ol11le Woell eNS' ox Bulletin ~
Charles T. Allen, W50V, and James M. Allen, W60GC, ads.
A compilation of stories originally printed in the WlIst Coast OX
auaeun th,e premier OX bulletin in the world. The knowledge arc
wit 01 Hugh Cassidy, WA6AUD, editor and publisher of the bulletin.
are not tobe missed by the true-blue OXer, 188 pages, paperback.
$7,95. Order I J169,

Ameco Amateur Ra dio Question " Answer Study Guidls
~asy-to- understand questions ana answersbased onthe latest f CC
study guides, plus sample exams, wili help yoo make sure you're
ready to sit for the license tests.
Ameco Amateur Rad io Glnlla' Class QIA Stultv' Guide, 64 pages,
paperback, $1.75. Order 'A034.
AmecoAmaleur RadioAdvanced Clan OIA Study Guide, 64pages,
paperback. $1.75. Order 'A035.
Ameco Amateur Radio Extrs Clan QIA Study Guide, 64 pages,
paperback . $1.50. Order 'A036.

lbl PLL Synthesizer Cookbook
by Harold Kinley
Acomplete,easy' to-follow look inside cnase-oceer loop (i'lL) syn­
eesuers with nce-e-use information for today 's racHo gear. 279
pages, paperback. $7,95. Order 'T161 .
Dellglllng With FlIld-Elfec:t Tranilitorl
by Siliconix. Inc, ad. Arthur 0, Evans
Provides the theory and the basic design tools needed to ulillze field­
effect transistors (f ETs) more e1fectively in electroniC circuit de­
sign, Presents design examples for a wide range of applications.
293 pages, hardCfM!r, $24.50. Order '1.1 162.
The 10 Miler FM H.ndbook
by Bob Hoil, K9EID
Gives all of the simple details lor converting many CB figs. h.t.
transceivers, and commercial geartooperate on 10 meter FM,com­
plete withVHF narsveners for use o-n 6, 2, or1V. meters. Al so e~­

cams the unique systems and propagation characteristics that oc­
cur on 1(1 meter FM . 8(1 pages, paperback. $4.95, Order '1.1 150.

FldMal Frequency DlrlClory: 2-420 MHz Inclulhle
by Robert B. Grove
Contains more than 100.000 listingscureccences. agencies, and
locations of active U.S. government communications stations
operating inthe 2-420 1.1 Hzportion of the spectrum. ApprC»limately
260 pages, paperback. $14.95. Order 1IG136.

Ameco Novlc. Cod• •nd Theory Plckag.
A complete training package containing the 12B-page Novice theory
course and a 6O-minute code cassette, whl<:h teaches how tosend
and receive code up to 8 words per minute, and a 32-page book.
Also included are FCC-type code and theory examinations to help
even a rank beginner get a nceet fast! $6.95. Order IIA024 ,

.._------------------------------------------

Signature requ ired on all charge orders:

TOTALPRICETITLEOTY ORDER#•

S/l;pping charges $2,00 pe< oroe,. Shipping charges Book total
waived on <>«larn 01 $50,00 Of more, Books Shipped
best way. All Ofders are proc~ the day they are Shipping Charge
rece<ve<l, but please allow 30 clays IOf delivery within
North America. GrlndTOlII

76 North Broadway

Hicksville, NY 11801

Order Date: _
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Big Rig
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2000 Avenue G. Suite 800. Plano,Texas 75074
(21 4) 423-0024 INTL TLX 203920 ENCOM VA

ISOPOlE 144
$39.95

ISOPOlE 220
539.95

ISOPOLE
144JR

ISOPOLE
220JR

$29.95 ea.
MAST NOT
SUPPLIED

Laurel PlazaaAte 198
Laurel , MD 20810,~

MM
J~NTER

iiiiiln MD. Call: 792·0600
CIRCLE ' ION IlEAOEA SE:AVlCE CARD

MM·1
$199.95

Call Toll Fr••: 800·638·4486
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~MBreakthrough!

MORE KEVER STOP RF SPILLOVER
FEATURES WITH THE AMAZING
FOR LESS COST AEA ISOPOLE

The remarltab le AEA Morsematic
memory keyer ha s 35 fantastic fe8 ­
lures including two AEA designed ml­
crocomputers, up to 2.000 character
memory, automatic serial number,
beacon mode, and automatic morse
trainer mode. The AEA MOTsemalic Is
al ready the und isputed leader in high
quality multileature Morse Keyers.

TH E CO M MUNICATIONS TERMINAL THAT DOES IT ALL!
• M ult ip l. u'" d. lI ..... WIl U . f our WAU june' ","" you

.... _ I ..... «IMtHno,"", 01 III inot..,. -..nc•. 121
r ...........t. 1lIqUInc:• • 131 who' to ".".n"l Nck Id
. nv' h'''II I, 141",1NI'1NI, to .." . on to"".,.. no' WA U lu....­
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" Wo, d ....pping. " Old modo edi' ,"II. didd le, ignore eo<
.. '.tu'''''. u'" p<~.mmoble _ of .... _"""'C<>,
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""0 """p"....I. _ k modo, k<\'l>Oo>d _ _ , boud
" ". 'M', CW ,~, u""M' ,on,.....,._09'II""-'

• G_.ot Pu '1>O' ..... 00<11.,., 0<1, TER MINAll _ .
....... _Ii PU'POOO _ '"'"" ..... _ 01...,...
... . ..un.... "" ........ _ .." opplo<.o_

USE OUR TO LL FREE NUMBER TO ORDER

18001 344·7493
In CA, 00' 100' SeNa UM Q09l 661-2888

I S DAY MONEY BACK TRIAL PERIOD
1 Yr, Parts and Labor ~miled Warranty
" lIlS -eo .. . _'"'.. ............ 01 _ ShO<:IC.O.D .

Simplicity of Operat ion Superior Perf ormanc e
What are you waiting fo r? T HIS IS TH E WAY TO GOI

• TERM INALL is II hardware and sof twllre system which co nverts your
TRS-BO" (model I or Il l) into a state of the art communications term inal.
TERM INA LL wOfks with a general purpose computer, is expandable, has
superior performance and is simple to use. TERMINALL has it am

• Sim plicity. TERMINALL ~ easy to connect to your radio and easy to use .
Plug into your r8(:eiver headphone jack and copy Morse code, Baudot or

I;;;i A SCII. Plug inlO your CW jack and send M orse code. Attach a microphone
connector and send Baudot or A SCII using audio tones IA FSKI. ThaI's al l

- thete is to hooking it up. You w iN be on the air and transmitting in minutes!
• Complele software on cassette, assembled and tested hardware and exten­

sive 'ns.t rucl ion manual. Specify Model I or II I. Level II BASIC, 16K required .
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''''''' outpu'
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.,.. p'O\I..m......- S'''u. w_ d.oployo modo.

opMa""II _.""',.." P'ompto .nd ..'.,.. """"~'"
tmologuo w_ <koPa1' ....:o....·ed .nd t' " 1d to.,
R_ .._ I " . _ end 0Id0''''ll ,.,.._ ....

" f . n te. h e Il K ep""'" S.. ~ __
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• - '"~ .

-
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........ En yOU' <IIIoogn . nd ,... """,.nd you ",oil " 0 "

""" ""'\1 ""_t.... '<Q ""Ju""""'," . ' • .- '0
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a monthl, tea lure by

KARL T. THURBER, JR., W8FX
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DESIGN , CONSTRUCTION, FACT, AND EVEN SOME FICTION

More Information For Scanner Buffs

~iS month we pick up our discussion of
scanner equipment with some thought on
mobile scanner antennas. Scanners and
s.w.1. topics have become very popula r
among non-amateurs and amateurs
alike. It seems that we all like to listen in
and eavesdrop on what's going on .

Mobile Scanner Antennas
The same considerations hold true for

selecting and installing a mobile antenna
as apply to the base station antenna. An
Important question is. shall I use an exist­
Ing a.m.zt.m. antenna, or Install a special
morutor antenna?

The separate monitor antenna Will
work best m almost all cases, particularly
II a " standard" a.rn.n.m. antenna is
used-that is . one with no special provr­
sons lor simultaneous use as a monitor
antenna. For close-range, strong signal
reception. use of the car's existing a.m.r
f .rn. antenna will probably be satisfactory
if it is of the kind whose radiating element
is not grounded. and if a special signal
splitter is used to electronica lly feed the
separate receivers and minimize mterac­
non between their antenna circuitry. or if
a Be/monitor coax switch is used Bear in
mind that automotive antennas are often
fed With special coax that may not be suit­
able for v.n.t.zu.n.t.work, and that may reo
suit in high Signal attenuanon. It 's worth­
while, too. to play with the antenna 's
length, If II'S adjustable. For v.n.t-io reo
cepton . the whip should be extended to
lull length, whereas lor ruqn-eand receo­
lion , the whip is telescoped oown to
about 18 inches or so. A v.n.t.ru.n.t. an­
tenna cut tor an adjacent amateur band
Will usually give a good account of Itself.

A simple quarter-wave te-mcn Whip
can be used lor mobile v.n.t-tn momtor­
mg. while a small e-mcn whip should 00
the trick for u.h.f. reception . A 49·inch
%-wavelength v.h.f.·hi antenna will pro­
vide about 3 dB of signal gain; much
higher gains are possible on the u.h.t.
bands using coll inear and other complex
designs.

0"''''7::P''o-pC-'a-'C::Or;ve. Millbrook. AL 36054
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Designed primarily for amateur 2- and
1 Y4 -meter operation, the AEA Isopole
can be used to good effect as a scanner
monitor antenna. Two-meter unit shown
works as a monitor antenna from about
110-174 MHz, since the SIB-wave de­
coupling sections are in-phase at all fre­
quencies. A smaller antenna. which uses
but a single decoupling cone. and is
known as the Isopole Jr. , can also be
used as a general-purpose v.n.t. monitor.

There are a number 01 possible mount­
ing iocauons. The best spot is the one
that's as high as possibre. which is the
center ottbe vehicle 's lop. This location
also provides the best ground plane for
omnidirectional reception. Two other
good locations. from an effectiveness
standpoint. are the trunk lip and fender
cowl, although the tatter may expose the
antenna to undue ignition noise. Bumper
mounting is least preferred. due to the
distorted ground plane configuration and
low height. Permanent-type or magnetic
mounting are best, while gutter clip and
other temporary lash-ups are inefficient
and should be avoided

From a practical standpoint, probably

the most desirable au-around mobile an­
tenna tor the multiband scanner is the
combination v.h .l.·lo/hilu.h.f. tnband
w hip mounted on the car's trunk lid. A
number of manutacturers. including Ra­
dio Shack and Antenna Specialists, make
a variety of such antennas in trunk-lip and
maqneuc.rncont models,

In most instances, the scanner is in­
stalled In the car in the same fashion and
at the same place as it would be many
other rig-under the dash or on the trans­
mission hump. Normally, the coax teed­
mg the antenna (typically about 17 teet 01
RG-58/U) as furnished by the rnanutac­
turer has a very small and acceptable
loss-typically under 1 dB on the v.h.t.ac
band. 1 dB on v.n.t-m. and about 3 dB on
u.n.t . bands. These losses are normally
not suthcient to worry about In a receiv­
Ing Installation.

The murnbend antenna can be con­
nected to the single antenna jack which
most scanners now use. If separate
(dual) antenna jacks are provided on the
scanner, a special antenna combiner
may be used to properly spl it and route
the signals from the single antenna. Alter­
na tely, if separate v.h.f and u.h.f. monitor
antennas are used, a combiner may be
used to accept the signals from the sepa­
rate antennas and electronically com­
tnne them Into a single scanner Input , as
In base stanon installations.

Although almost all pubuc service
momtonnq uses f.m.• with its Inherent
norse-tree reception, ignition norse may
stirt present a prcoiem. particularly on the
v.n.t.-lo band (30-50 MHz). and less so on
the higher ranges . Noise may be particu­
larly troublesome With torward-cowl
momtor antennas, or if the standard cowl­
mounted a.m./t.m. antenna IS used for
monitoring. A noise suppression kit may
be required-one designed soecmcauv
lor v.h.t . mobile use, since suppressors
designed for the a.rn. broadcast band are
not normally effective at v.n.t.

A final point: Be sure to check with your
local authorities before installing a scan­
ner rig in your vehicle. Many stales and
municipal jurisdictions have taws or oror­
nances prohibiting the use of a mobile reo
ceiver that can receive police calls . AI-
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a lot of antenna-
in a little space
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Tough New Tri-Bond QUAD
for 10, 15 and 20 meters

• Complete- nothing else 10 buy!
• Lexan boom for high fiilrenglh
• No stubs or tuning coils
• UV Imperious fiberglass arms
• Optimum spacing on all bands
• Fuji legal power on SSB and CW
• Outperforms most tli-band yagis
• Gain: 7 dbd • FIB 20-25 db
• low SWR on all bands

HI·RELI, INC.
1138 N. Greenville Avenue
Richardson. Ie__ 15081

(214) 234-3600

- ._.-__.._._....__._ .~.Il ...-

~...,....B4-.. .", _.. ..._"'- _ _... ...._-_._-_.._"'_._-
"~';" ._"' - ' .."._-_._ .....­-......_....__._- .--"'--_.----_ _.."_ _----_ _---__..._=__-,... .......... ""' "'" .,... ...... ' _ ............. _ ,_ ·_ .. _ us _ .
USlOl......_-. __

MoneY.!g£k.§.lf.!.fantee
TEL.ETAON COAP A ~J4ABU ..r ....ll~
.... )DO bEAt.£JIl$. • NOr. ()lIIO£R _cr

-~ $__ . ~'. "'N 49 95
Complete Kit 180-.-0.20 P05~ M:l
( .. y , ' '. 1-

I
I

For the sophisticated s.w.l. who wants to
roam the higher frequenc y ranges. the
Bearcat 220. shown here, allows moni­
taring ofall the public service ranges pluS
the a.m. aircra ft band. UP to 20 tteauen­
ces may be scannedat the same time. In
addit ion to " normal " scanner functions.
where frequency limits are set and the
scanner searches between programmed
parameters. it also searches marine or
aircraft frequencies b y depressing a sin­
gle button. These frequenc ies are stored
in memory, so no reprogrammmg is re­
auuea. Other state-of-the-art teatures in­
elude priority channel and dual scanning
speeds. (Photo courtesy Elec tra Co.. div.

at Masco earp. of Indiana)

420. and 450-5 13 MHz ranges. The club
was formed in May 1975 in order to share
ideas and pool information ot common In­
terest. RCMA differs from most other lis­
tening-type groups since its focu s is on
non-sao reception of local radio sys tems,
with emphasis on message content. A
member organization of the Association of
North American Radio Clubs (ANARC) , a con­
federation of the best-established hobby­
listening c lubs, RCMA is probably the old­
est group of organized monitor rad io ns­
teners in the world. It draws its member­
ship from a wide c ross-section of enthusi­
asts. inc luding amateurs, ensmeers. taw
enfo rcement officers, firefighters. and pi­
lots. The group publishes a bultetm. the
RCMA Newsleller, a sample copy at
which is available for $1 . The club has
more than 1300 members in 49 states
and 8 foreign countries. Atlhis lime. U.S.
dues are $10.50.

A newer club. the Scanner Association 01
North America (SCANI, was termed several
years ago with a tie-in to the Elec tra corn­
par ry . manufacturer ct the wen-known
Bearcat hne ct scanners. and REACT, the
CB public service organization . The
club's charter states that SCAN is "oeor­
cared to the advancement of scanner
rrorutonnq and 10 the mutual understand·
ing between ci tizens. public sa tetv offi­
cials. and government. " The organiza­
tion. which boasts more than 30.000

Radio Shack mulriband scanner antenna
is a simple design that enables 3·band
(v.n.t-to. v.h.f.·hi, and u.h.f.) reception
with a single antenna . Unit consists of
three separa te whips optim ized for re­
ception on each of the 3 bands and 3

radials. (PhOto courtesy Radio Shack)

,,, ,
", ,
"I ,,,,,,,,,,,,,,,

Hustle r "Dtscone " Model DCX antenna
is designed for extremely wideband re­
ception over the range 40- 700 MHz.
Thus. a single antenna can be used with
mulfiband scanner monitors with little
performance compromise from band-to-

band. (Photo courtesy Hustler, Inc.)

tnouqn the laws may be of questionable
merit, check them out tirst!

Special Clubs and Publications
With the recent surge in public service

band morntonnq. the re has been a corre­
sponding upswing in interest In orqanrza­
nons devoted 10 promoting scanning as a
serious hobby

One ot the best known ot such special­
ized radio clubs is the Radio CommuniCJ·
lions Monitoring Association (HeMAl. P.O.
Box 4563. Anaheim. CA 92803. RCMA is
tor persons interested in listening to two­
way communications in the v.h.l ./u.h.l .
public service bands as a hobby, p rimari­
ly in the 3D-SO. 118- 174 . 225-400,406-
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Besrcet " ThinScan" 4-band, 6-channel
pocket portable scanner is representa­
tive of advanced monitor technology.
Unit shown here allows reception on any
mix of 6 channels in 4 bands tv.n.t-to.
v.n.t-ni. u. h./., and u.n.t.. ";" bands). It
scans the six crystal-controlled channels
at the rateol 15 channels per-second and
has a built-in scan delay. Another scan­
ner in the pocket-portable line allows dual
reception of both v.n.t-e.m. aircraft and
u.n.t-t.m. channels on the same unit.
(Photo courtesy Electra Beercst div. of

Masco Corp. of Indiana)

Summary
In this series, we have covered the

wide range of scanning equipment avail­
able to the casual and serious listener
alike-with spec ial emphasis on the new­
breed models with their attendant sophis­
tication but more demanding antenna re­
qui rements. We have shown that the
choices of monitor antennas are many,
and run the gamut from the sma ll indoor
antennas furnished with most units , to
complex, mult iple-resonant verticals and
wideband discones. Hopefully, thi s
sampling of information will provide you
with some insight into scanner receiver
and antenna interface applications and
considerations.

Next month, we will discuss a subject
that 's dear to the Dxer's heart, one that's
even synonymous with "antennas" to
many: the Vagi. See you then .

73, Kar l,WBFX

personal benefi t derived from , the inter­
ception of a radio transmission not in­
tended for them to hear.

members , issues a quarterly magazine,
Scanning Today, and sponsors a frequen­
cy info rmation service to prov ide mem­
bers with lists of frequencies for their par­
ttcufar area. It also promotes a technical
advisor service, which uses volunteer
SCAN member technical experts to help
fellow members solve prob lems or an­
swer questions at the local level. SCAN
also sponsors a buyer's co-op service as
well as a free classi fied ad service. More
mtorrnatlon can be obtained by writing to
SCAN at Suite 1212, 111 E. Wacker Drive ,
Chicago, IL 60601.

The new " smart," synthes ized scan­
ners make search ing for unknown or un­
publicized frequencies fairly simple. Still.
it's he lpful to have some idea of the local
frequencies like ly fa be heavily "traffick­
ed" to avoid searching in the blind for sig­
nals of interest. Several publications are
available for this purpose and are essen­
tia l for those using crystal controlled
scanners, which require that target fre­
quencies be known ,

Bearcat publishes a comprehensive
set of frequency directories. These vol­
umes are published in two versions: one
for the eastern time zone, and another for
the central and western time zones.
Area-wide listinqs make it easy to locate
frequencies of interest among police,
fire , emergency, aircraft , railroad, and
other services, which are conveniently
grouped by listening area. A reference
section, fold-out FCC frequency alloca­
tion cha rt, to-code chart , legal responsi­
bi lities section, and log book are includ­
ed. Current price of each edition is about
$13 at this writ ing.

Another valuable refe rence source for
scanner buffs, s.w.l.:s. and professional
communications agencies is the Federat
Frequency Directory, a massive book
containing 100,000 frequencies. agen­
cies , and locations of active U.S. Federal
Government communications assign­
ments in the 2-420 MHz spectrum. The
book, which provides authoritative list·
rno s. is available for about $15 from CQ's
Book Shop.

The " Police Call " frequency director­
ies, costing about $6 each and containing
about 10,000 list ings apiece, are avail­
able in nine state groupings and are dis tri­
buted by Radio Shack. Inaddition, a num­
ber of specialized scanner directories
covering government, aeronautica l, and
energy and environmental users are
available from GilferShortwave, Box 239,
Park Ridge, NJ 07656.

There are also a series of scanner fre­
quency guides put out by CRB Research,
each designed for a particular area of in­
terest. These, too, are available from
CO's Book Shop.

We should like to caution, again, that
although scanner monitoring is good fun
for all and a serious hobby for many, lis­
teners are reminded to observe the re­
strictions of the 1934 Communications
Ac t, which fo rbids the disclosure of , or

The transmission line should be selected
with the same care as the antenna. The
best is expensive, but usually well worth
the added investment. Losses in the line
depend primarily on the cable's conduc­
tor sizes and types 01 insulation. Top­
quality cables have polyloam insulation,
100% braid shielding, and non-contami­
nating construction. RG-8IU and RG·11IU
cables are " standard" in amateur use,
although new, high-quality small diame­
ter cables such as RG-8X are becoming
popular and are about the same size as
the RG-5BIUshown here. (Photo courtesy

Radio Shack)

Broadband monitor antenna covers
three major scanner bands: v.n.t-to,
v.n.t-tu. and u.n.t. On the lowest band the
22-inch long design is an inductively
shortened ~ -wa ve, on the mid-range,
the radiator is a standard Y4 -wave. and
on the highest range, the whip acts as a
~ -wave collinear. Avantl AV-BOB anten­
na Shown here includes a trunk mount;
the whip-and-coil assembly is also sold
separately. (Photo courtesy Avanti Com-

munications, Inc.)
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1995
MODEL SSII·MS
TEMPO S1 - MOTOROLA

MODEL SSII·BNC
KENWOOD - ICOM - YEASU
SANTEC BNC MOUNTS

ALL NEW 2 METER 5/8 WAVE H.T. ANT.
FOR HAND HELD RADIOS
KENWOOD - ICOM - YEASU - SANTEC - TEMPO ­
MOTOROLA

1J [}{] rn 1J OD QJ rn [Q) ill QJ 1J rn QJ QJ ill­
SUPER STICK II

over 8
Rubber Duck

PLUS
6-908

You've heard about the 5/ 8 Wave H.T. Antenna and you've read about them.
And now the Tunned Antenna Company brings you the Super Stick II for those
long hauls with your H.T., plus our 5/8 Wave may be o perated col lapsed with the
same o perating charac teristic o f a Rubber Duck . The Super St ick II is also
available for tempo and Motorola Bases and a price that is several bucks under
other 5/8 Wave Antennas, mak ing the Super St ick II the best buy around. See
your local dealer for stock. Settle lor noth ing less than a Super Stick II.

SEVERAL DB ABOVE BRANDS X-Y-Z

FOR DEALER LOCATION
OR TO ORDER CALL:

(714) 268-0720

ICOM-KENWOOD
SANTEC
YEASU OWNERS

$1095s A VE

REG. $1295

BNC-TNC
PL259 - F

AD2S
StUbby

MOTOROLA - TEMPO
OWNERS

RD'
Reg.

A RUBBER OUCK is a RUB BER DUC K yo u say. Or
once yo u have seen one Duck . you have seen

them al l. That has all changed WIt h the introduct ion
01 the SYSTEM ONE Tuned Antenna , We chose the
name SYSTEM ONE because the Tuned Antenna
Co mpany is the first RU BB ER DUCK manu fac turer
to o lle r a trul y hand he ld tuned antenna. Up to now
when we dec ided to buy a new RUBBER DUCK,
w hat d id we do , we sett led lor any o ld duck in the
sto re. Before the advent of the tu ned antenna, yo u
had no o ther cho ice. Every antenna sold by th e
Tuned Antenna Co mpany has been tuned un de r
simulated hand held condit ions for max imum outpu t
and min imum S W A. What realty makes the Tuned
Antenna Company's antennas better than brands X,
Y, or Z, is the way the antenna is tr immed and tu ned
during produc tio n. Brands X, Y, and Z spec ify "50
ohms ground p lane impedance " . The question is:
what handheld rad io maintains or even comes c lose
to a "50 ohm ground plane impedance " .

The Tuned Antenna Company has desig ned Ihe
SYSTEM ONE antenn as with you , the handheld
owner m mind Not on ly will our product stand-u p to
th e most rugged treatment you w ill g ive it , but we
have actually taken the t ime to determ ine the operat­
ing cond it ions o f a hand he ld rad io , and be lieve us
when we tell you it I S not " 50 ohms ground p lane im­
pedance " If you r Tuned Antenna does not ou t-per­
fo rm all other brands. send it back for a fu ll refund.
Ford may or may ....ot have a better idea, bu t the
Tuned Antenna Company detmrtefy has a better
RUBBER DUCK We are putt ing our reputation on
the tme and OUf money where our mouth is Don 't
settle lor anything less than SYSTEM' ONE Tuned
Anlenna Company's RUBBER DUCK Ask you r
dealer lo r a Tuned Antenna tod ay.

The Tuned Antenna Co.. 9520 Chesapeake Dr., #606. San Diego. CA 92123
Q Act.E'" ON READER SEAVICE CA RD



Antenna Of The Month
The Mor-Gain Multiband H.F.
Communications Antennas

The Mar-Gain series of murtlband dt­
pole antennas represents an unusual ap­
proach to the prob lem of obtaining effi­
cient and effective operation on several
h.t. bands. Using no traps, loading coils,
or tuning networks, the antennas-avail­
able in about a dozen versions-are one­
half the length of conventional dipoles,
are designed for low-s.w.r. feed with a
single coaxial feedHne, and handle 2.5 kw
c .w. or PEP s.s.b.

In production for amateur and com­
merci al use for more than 15 years, more
than 20,000 of the antennas have been
made to date. The amateur " HD" dipoles
are of commerci allindustrial grade , origi·
nally des igned for s.s.b. point-to-point ap ­
plications, and are re-engineered ver­
sions of the commercial counterparts. Of
the same quality and reliabi lity as the
commerci al models, they feature un­
breakable insulators and stainless steel
hardware.

The " HD" antenna design is of a pat­
ented, proprietary o rigin. It 's based on
the combination of a number of " wrap­
around " dipoles that are paralleled, or
combined, into one so that on ly two or

,

Mar-Gain " half-size " h.t. multiband at­
pole as installed at the author's station.
Five-band antenna shown here is 66 teet
long and is fed directly with 75·ohm coax.
A single feedline is used for operation on

all bands.

th ree (for inverted Vee operation) suspen­
sion points are required; a single teedline
is employed. Little in the way of tuning is
required, although resonant frequencies
can be altered by adj usting various "U"
tabs or shorting bars.

A number of models are avai lable, al­
lowing operation on various cornoina­
tions of bands from 80 through 10 me­
te rs, including specialized models for
Novice band operation. An important fea­
tu re is that the antennas are halt-size: for
example, an 80- th rough 10-meter " HD"
is between 66 and 69 feet long, as opocs­
ed to up to 135 feet fo r a tun-sue dipole on
80 meters. An antenna tuner is not reo
qutred for ope ration, but may be oestr­
able to help transmitter loading on band
edges, where the S. W.r. may become a bit
ragged in some cases.

Perhaps the most versatile of the ser­
ies, and the one which your Antennas Edi­
tor uses, is the 75·10 HD/A (SP) model.
This particular antenna is designed for
75-10 meter operation, is opt imized on
75 meters at the mid-band point (about
3800 kHz), and comes with a buut-ln
50-239 coaxial connector, supplied at a
slight extra cost.

Prices range up to about $85 or more
for the larger antennas. They are avai l­
able from Mar-Gain , 2200 South 4th St.,
Leavenworth , Kansas 66048 .

WE NOW STOC K PLESSEY 1600 SER IES ICS
AV AN T EK GPO SER IES AMP LIFI ERS (GPD 401. GPO 402, GPO 403) - 12-1 4 dB GA IN 5 - 500 MH Z. SPEC I AL $25.00 ea .

AVANTEK VTO OSC IL LATORS 5130 .00 EA . C IRCU IT BOARD S FOR GPO 400 SER IES AMPS s 2.00 ea.

V IRG IN I A RESIDENTS PLEA SE ADD 4 ';, STA TE SALES TA X -- ADD $1.00 PE:R ORD ER FOR SH IPP ING

7510 GR ANB Y ST REE T SUITE 207 NORFOLK , VIRGINIA 23505 (804) 489- 2156

•

••

EXTRA

•

•

•

AVANTEK

SPECIAL

•

• A .

PLESSEY•

ELECTRONIC HOBBY INNOVATIONS

EXTRA

HOLIDAY
COM PLETE - ASSEMB LE O ANO T EST ED - READY TO INST A LL - NOT A K IT

AMA TEU R TELEVI SION l.iI CROWAVE DOI'INCONVERTER

50 + dB SYSTEM GA IN
T UN ES 2.1 GHz . - 2.4 GHz .
PREAMPLIFIER 20' dB GAIN tJ 2.5 d B NF
OU TPUT TUN ES T V CHA NNELS 2 TO 5
OU T PUT IM PEOAro.lCE 75 OR 300 OHMS
FU L L YEAR WARRANT Y
PERFOR MA NC E GU ARA NTEED OR
YOUR MONEY REFU NDED

VISA AND MASTE RC AR D ACCE PT ED

INCLUD ING SH IPP ING (U .P .S .)
T WO FOR $345.00 - DEC . 1981 ONLY

CAL L (804) 489- 2156

$179.95
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16
MODELS

ANTENNA
TUNERS

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

•

95

Ham Radio's most popular
antenna tuner. Improtled, too•

FU ln t selling MFJ t UM f ••• because It lias
tne most wanted teanees at the best once

l.blehes everytlling from 1.8·30MHz: dipoles.
mverted vees. random wires. vet c ars. mobile
whips. beams. balanced and coax enes

Run up 10 300 walls RF power Qll.lmd
SWIl and dual range w,"meler IJOO <'I. 30

watts lull scale . 1000ardlrel letle<l power).~­

live meter measures SWR to 5 watts.

Flelible anlenn.. switch selects 2 coax lines.
direct or ltIrougli tuner. ranDom wue/balanced ere.
or tuner bypass lor dummy load

12 position efficienl airwound inductor lor
lower losses, more watts out.

8uin·in 4:1 balun lor balanced lines. 1000V
capactc- spacrq.

WOf'l(s With all solI(! state Of tube figs.
Easy 10 use, anywhel! . Measures 8~2~6" , has

50·23 9 coooectors. 5-way bmdlng posts. fm
rs ree In eggshell ""M e ""ItII ""aloot-gramed SIdes

4 Otller 300W Models: MFJ·940B, $79.95
( +54). like 941C less balun. MFJ·945. $19.95
1+ 541. like 941 C less antenna swi tch. MFJ·944.
$79.95 1+$4). like 945. less SWRIWattmeter,
MFJ·943. S69.95 ( + $4). like 94 4. less antenna
SWitch. OptlOllal mobile bracket lor 94 1C. 9408.
945 . 944. $300.

MFJ·900 VERSA TUNER

MFJ-900

$4495
( + 54)

Malches COU, random wires 1.8 30 MHz.
Handles up to 200 watts Dulpul ; eiucent air­

wound inductor !lives more watts out. 5)(2)(6",
Use any transceiver, sene-state (J( tube.
Operale all bands wilh one antenna.

2 OTHER 200W MODELS:
MFJ·901 , $54.95 ( + $4), like 900 but Includes

4 1 balun for use wun balanced lines,
MFJ·16Dlo, $34.95 ( + $4), IOf rallClom wires

only. Great 'or apartment. motel. camping. opera
lion Tunes 1.8,30 MHz.

MFJ·949B VERSA TUNER II

MFJ-949B

.. gOf $ 1 39~+~1
MFJ' s best 300 wall Versa Tuner II ,
MatChes everyilling trom 1,8·30 MHz, coax,

rancoms. balanced lines. up to 300W output,
solid·state or tubes.

Tunes OUI . SWR on dipoles. vees. long wires.
verticals. wfups, beams. quads,

Buin·in 4:1 balun. 300W. ~O Q!Jm dummy...!2&
SWR meter and z.rerce watnneter (300W & 30W)

6 position antenna switch on troot panel . 12
po$l\JOll air·wound inductor: coax coorectors. !)ind·
ing posts, blaCk and be'ge case 10x3x 7"

MFJ·962 VERSA TUNER III

MFJ-962

Run up to 1.5 KW PEP, match any teed line
nom 1.8·30 MHz.

Built·in SWR/Watlmeler lias 2000 and 200
watt ranges, forward and reflected,

6 position anfenna switch handles 2 coax lines,
direct Of IhrOlJ!lh tuner, prus wire and balanced
lines.

4:1 balun. 250 pt 6KV cap. 12 pas, IndUCtor.
Ceramic SWitches, Black cabinet. panel.

ANOTHER 1.5 KW MODEL: MFJ·961 . $179,95
( + $10). Similar but less SWRlWallmeter,

MFJ·984 VERSA TUNER IV

MFJ-984

To ofd.f Of for your n e ef••' d . el.r

~
. ) CALL TOLL FREE I""'.!!"':

I ' , V,,-

800·647·1800 -
for tech. mrc., order or repa« status. or calls
oulstde coonrentat U,S, and inside MISS.. call
601 323·5869
• A. MFJ prvdllCts unconditionaly guaranleed tor

one year (tlcept IS noled).
• Products ordtrtd InHn MFJ al! I!lurNibie withilI

30 days lor lui I!lund (less shippin9).
• Altd shipping & lIind~ng cllirges in amounts

shown in pilrtnlhtses.

Wrile tor FREE catalog, over BO products

M~ • ENTERPRISES,
....~ INCORPORATED

Bo.1 494. MiSSiSSippi State, MS 39762

MFJ·989 VERSA TUNER V

MFJ-989

New smaller sue matches rew smaller nos ­
only l o·314Wx4,112Hx14 ·7180·' .

3 KW PEP. 250 pl6KV caps. Matches ceex.
balanced lines. random wires 1,8,30 MHz.

Roller inductor, 3dIQlt turns counter plus SPill'
ner knoll lor precise Inductance cootrol 10 gel
ea t SWR down_

BuiIt-i. 300 wan, 50 ,hm dumlll, INd.
Bui/t-i. 4:1 territe b.llu• .
Built-in »vhttlt 2% lrIeler reads SWR plus lor ·

""ardlrellected power. 2 ranges (200 & 2000W).
6 position anI. swi1ch. AI. cablnet. Tilt bad.

CIRCLE 11 ON READER SERVICE CARD
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Up to 3 KW pf.p anet it matches any leecl ~ne .

1.8·30 MHz, ccax. balanced Of random.
10 amp RF ammeter assures max. power at

mm. SWR. SWRlWattmeter. tor.lret ,. 200OJ200W,
la position dual indllCtor, ceramc SWi tch
7 pos. ant. SWllch, 250 pi 6KV cap. 5~ 1 4 ~ 1 4 ".

300 'ilia., dummy Iold. 4:1 lerme b.llun.
3 MORE 3 KW MODELS: MFHa1 . $209.95

( + $10). like 98 4 less ant. switch. ammeter.
MFJ·912. $209.95 ( + $10). loke 984 less am.
meter. SWRIWatlmeler. MFJ·98o. $179.95
f + $10), like 91 2 less ant. SWitch.



a monthly teeture by

IRWIN MATH, WA2NDM

A LOOK AT THE TECHNICAL SIDE OF THINGS

F or the last two months we have been
working on the various microwave distri­
bution services and amateur radio sys­
tems in the 2300 MHz region of the elec­
tromagnetic spectrum. This month, we
will conc lude the ser ies with a descrip­
tion of the 4000 MHz region, which is em­
ployed primarily lor satellite-to-earth trans­
mission.

Between the range of 3700 MHz and
4200 MHz there are a number of station­
ary communications satellites orbiting
the earth that are used to transmit com­
mercia! television signals to the various
cable-TV distribution services around the
United States and Canada. These signals
contain entertainment channels as we ll
as educationa l programming. stock mar­
ket information, network "pre-feed" sig­
nals. etc . Since the satellites are essen­
tiall y fixed in position at heights on the
order of 25,000 miles , coverage IS tlne-ot­
sight to most of North America. Receiv­
ing these signa ls with a single down-con­
verter such as described tortbe MDS ser­
vice is not quite as simple, however. The
frequency range is very high , making the

5 Melville Lane, Great Neck, NY 11023

semiconductors expensive, the circuitry
even more critical, and the signal levels
quite low. meaning that a very high-gain
parabolic-type antenna is a must. Fur ­
thermore , some specialized signal pro­
cessing is required 10 extract the video
signal from the transmrtted signal. Unl ike 1
the MDS service, the satellite signal con­
sists of t.m. modulated video (at the car­
rier in the 3700-4200 MHz range) with
audio further frequency modulated as a
sub-carr ier.

Fig 1 is a block diagram of a typical
TYRO for a TV Receive Only system as it
is called. Ahigh-gain parabolic or circular
"disbv-tvpe antenna at least 10 feet in di­
ameter is coupled to a low noise amplifi­
er . This amplifier usua lly exhibits noise
figures of 1-2 dB (at 4000 MHz) and is
fabr icated of expensive bipolar or GaAs­
FET transistors expressly designed for
the job. Following the LNA is a low noise
mixer , usually employing another GaAs­
FET transistor, driven by a stable voltage­
control led local oscillator , The tuning of
this oscillator is what determines the
overall received frequency , Output from
the mixer is at 70 MHz.

As you will imagine, the 4000 MHz
stages are rather critical to design both
from a standpoint of stability and low
noise, and although ama teurs do bui ld

their own, commercial versions already
"tuned-up" are available for $300 to
$400,

Once the signal is in the 70 MHz range,
the problems become much easier to
handle . Following the mixer is a high-gain
70 MHz convent iona l i.t. amplifier wh ich
drives the video and aud io demodulators,
These stages convert the t.m. signals to
standard NTSC signals which are then
fed to an r.t . modulator or channel 3 or 4
where they are disp layed on a standard
TY set. Signal quality is excellent, and
with a properly designed sta tion , it is the
best that can be obtained outside of a
stud io.

If all of the toreqcmq does not worry
you, and you have the space available for
a 12-20 foot diameter antenna, you have
a couple of options. At this writing (June
1981) we have seen complete receiving
packages for as litt le as $4000 inc luding
antenna. Alternately, many of the compo­
nents are available in tested, fully aligned
" modules." For about $300 to $400 you
can buy the LNA, for example. Another
$300 10 $750 wi ll purchase the antenna
depending on how much work you wish to
do. Finally, for $1000 10 $1500 you can
obtain the complete 70 MHz to channel 3
or 4 receiver.

If you choose to bui id, however, these

Mixer

These are usuall y mounted at the anterlrla

low noise
amp lifier
(lNA I

70M Hz

"
V ideo ' __"

demodula tor r
Audio

demonu lator

Antenna

Vo lt age ----I
con t rol

local
Osc il lator

RF monu lalor
Output toL ~ (charlnel '-_.,

r TV set
3 or 41

Fig, 1- A typical TVRG system for direct satellite reception .
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costs can be reduced quite signi ficantly ,
At least one manufacturer has complete
pnnted circuit boards available, as well
as mic rowave semiconductors, for all
parts of the system. Fina l cost for th is ap­
proach wi ll depend on how well stocked
your " junk box " IS. Furthermore, you
could build the antenna, and if it were
made larger than necessary, you could
tolera te a fai r amount 01 deviation from
the ideal parabolic , thereby lowe ring
costs even further . The total cost. by the

way. for a knowledgeable experimenter
w ith a good supply of surplus compo­
nents and reasonable mechanical ab ility
could be well under $1000, which , con­
side ring the fma !outcome (not to mentron
the experience), might not be all that bad.

As In the case 0 1 the MDS services,
there is a legal aspect of receiving of the
signals, however, and for that reason we
cannot go into much more deta il . If you
check the adver tisements in CQ and the
other amateur magazines, you will quick-

Iy discover the various companies otter­
ing literature and hardware pertaining to
all of the services we have been discuss­
ing. A leiter o r card to any or all 01 those
will usually bring enough information to
allow you to decide whether to build , buy.
or pass up the " opportuni ty" altogether.
It you did decide to exper iment in the
2300 MHz (and higher) amateur bands.
however, you would find that it isn' t quite
as hard as you migh t have bel ieved.

73, Irwin , WA2NDM

DOWN CONVERTERS

..
HAL 2304 MHz Down Converters
(t req. range 2OOOMHzJ2500MHz)

2304 model 12 kit(with pt.amp) $59.95
2304 model'3 kit (with High Gain Pr.Amp) $69.95
All .bove model. with Coax fittings In & Out and with

W.ather Proofed 01. Ca.t Housing.
F.ctory Wired &T.sted $SO.OO .ddltlon.1
Power.upply killDr above , ., S24.951bullt$34.95

CLOCK KIT

..

HAL n FOUR·DIGIT SPECIAL_57.IlS. OPERATES ON
12·VOLT AC (NO T SUPPUEDl PRQllrSIONS FOR DC
AND ALARM OPERATION

~OIGIT CLOCK. 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G1D PRE-DRILLED PC
BOARDS, 1 CLOCK CHI P, 6 FND READOUTS. 13 TflANSISTORS. 3
CAPS, II RESISTORS, 5 OIOOES, 3 PUSH·BUTTON SWI TCHES.
POWER TRAN SFOR MER AND INSTRUCTIONS.
DON'T BE FOOlED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.
PfI:'CEDAT . . . ..... ....... . . . . • "" ••••. . . ... . . . ..... . 112.' $
CLOCK CASE Av"lable and will Itt . ny one 0' the above clocks
Regular Pr,c:e . .16.50 eut Only $4.50 wMft boughl w llh clock
SIIl·DIGIT ALARM CLOCK KIT lor home, C. mper. RV, Or l ield-day use.
Ope. ates on 12·voU AC Or DC, and hu its own 6().Hz lime b.se on thtl
board, Complele w it h alf etecnerue components and two-piece. pre ·
drilled PC boardl Board Size" · .. 3 · . Complele wilh speaker and
switches, I' operal ed on DC, Ihere il nothi ng more 10 buy.°
PRICEOAT " , 116.'$
Twel....·volt AC une cord l or th03e wl>o wish 10 operate the clock 110m
n o-von AC. SZ iS

°FilS c:lock case . dveI\isecl . bo....~~~~~~~

-..,

i'
HAL ·TIIIDNIX

1469115

ACCUKEYER

PRE·SCALER KITS

FREQUENCY COUNTERS
COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEED·
EO TO MAKE YOUR COUNTER CO MPLETE. HAL.eooA 7·01GtT
COU NTER WITH FREOUENCY RANGE OF ZERO TO 600 MHz.
FEATURES TWO INPUTS; ONE FOR LOW FREOUENCY AN D ON E
FOR HIGH FREOUENCY; AUTOMATIC ZERO SUPPRESSION TIME
BASE IS 1-0 SEC OR .I SEC GATE WITH OPTIONAL 10 SEC GATE
AIIAILABLE. ACCUflACY e .001% , UTILIZES I()-M Hz CRYSTAL s
PPM.COMPLETE KIT.•..... . . . . . . . . . . . . . . . •• .••••••••••••••••••••• .s12lt
HAL-3OOA 7-o iGIT COU NTER (SIMILAR TO HAL«lOA.t WITH FRE·
QUENC Y flANGE OF ZERO TO JOO MHz. COMPLETE KJT .s101l

HAL·5OA6-OIGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO
50 MHz OR BETTER. AUTOMATIC DeCIMAL POINT,ZERO SUPPRES­
SION UPON DEMAND. FEATURES TWO INPUTS: ON E FOR LOW
FREOUENCY INPUT, AND ONE ON PANEL FOR USE WITH ANY IN·
TERNALLY MOUNTED HAURONIX PRE·SCALER FOR WHICH PRO­
IIISIONS HAilE ALREADY BEEN MADE. 10 SEC AND .I sec TIM E
GATES, ACCURACY % .00 1% . UTILIZES lo-MHz CRYSTAL 5 PPM.
COMPLETEKIT . , , .. , ...• .. . . . . . . . . . .. .... .... .... , .. , • . 1101l

HAU79 Clock Kit FREE with every Counter
Plus A FREE In-Line RF Probe.

HAL300PRE $14.95
(Pre-driUao:l G l0 bo.Ird and all eomponenlsl

HAL 300 AlPRE $ 24.95
($lIme bo¥e _ ith pre.mp)

HAL 600 PRE $ 29.95
IPre<lril1ed G l0 bo.Ird.nd all components)

HAL600AlPRE $39.95
($lime lIS abo¥e but w llh preampl

..

HAL IONz PIlE·SCALER IIHF & UHF INPUT AN D
OUTPUT orvices BY 1000 OPERATES ON A SINGLE
5VSUPPLY PRE-BUilT & TESTE D S79 ~

HIGHLY STABLE DECODER KIT. CO MES WITH 2 SIDED, PlATED
THAU AND SOLDER FLOWED G-l0 PC BOARD. 7·561's. 2·7~, AN D
ALL ELECTRONIC COMPONENTS. BOARD MEASURES 3V. x 5V.
INCH ES. HAS 12 LINES OUT. ONLY 131.1$
D£lUXE I:HIUTTON TOOCHTONE ENCODER KIT Ul lhzlng 11'\tI .......
ICM 7206 ch,p. ProviOes boIl'1 VISUAL AND AUDIO ind,cal,ons'
Comes W'II'I ilS own I*O-Ione anod,zed aluminum c. binel. Measu.el
only 2 % x 3% · . Complete w ill'l t ecee-rcee ~d. bo.Ird. cryslal . ChIp
and an necessary comPO/1ftnts to "niSh the kit.
PRICEDAT , .•............ ,$21.1$
For I hoM wl>o w il h 10 ITIOtlnllhe encOder In a hand·held unil , the PC
board meuures only 9116 · )( 1'4 " . ThIS pa r1 ia l kil wIth PC board.
crYllal , chip and components.

ACCUKEYER (kIT) THIS ACCUKEYER IS A REVISED VERSION OF PRICED AT
THE VERY POPULARWS.VVF ACCUKEYER ORIGINALLY DESCRIB. . .... ..... . . . . . .•• , , , , .. ,., $1".'$
ED BY JAMES GARRETT, IN CST MAGAZINE AND THE 1975 RADIO HAL 587·12 lingle line In, 12 Iinel out, c:ompiete wllh 2·slded plaled·
AMATEURS HANDBOOK. '1'.95 Ihrough G·l0 board and all componen ts, Uses seven 561's and Ihree
ACCUkEYER-MEMORY OmON KIT THIS ACCUKEYER MEMORY 7.-02'a. PRICED AT........... • . •. • •. •.. ....... . ... .. ..... 131.1$
KIT PROIIIDES A SIMPLE, LOW COST METHOO OF ADDING HAL 587·14 . Ingle line in, 16 linel OUI , complete with 2-.ided plaled-
MEMORY CAPABIU TY TO THE WS.VVF ACCUKEYER WHILE through G·IO boIord and all comPOf"'f!I.: Include. 22·pln edge connec·
DESIGNED FOR DIRECT ATTACHMENT TO THE ABOIIE AC tor. Usee eight 58T. and lour 7"02'1. (See construction al\icle In Apnl
CU KEYER, IT CAN ALSO BE ATTACHED TO ANY STANDARD AC 1981 RadiO & EtecltOtliCSl or complete w'lI"'p~ PRICEDAT .. . . , " .1$

CUKEYER BOARD WITH LITTLE DIFFICULTY. 11• ." " H A L" HAROLD C. NOWLAND WSZXH ..e~ I
SHI PPING INFORMATION ORDERS OVER S2000 WILL BE SHI PPED POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REOUESTEo
ON ORDERS LESS THAN S2000 PLEASE INCLUDE ADDlTtQNALSI 50 FOR HANDLING AN D MA ILING CHARGES. SEND SASE FOR FREE FLYER ~-=.
B HAL.TRONIX P.O. BOX 1101, SOUTHOATE, MICH. 4B105 PHONE (313) 2B5·1782B
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a monlhly leatur. by

A. EDWARD HOPPER, W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTING

T he December " Story 01 The Month"
as told by Bill is :

E. H. (Bill) Irwin, WA3ZMY
All Counties #301 , 9-26-BO

"Alter serving with the 37th Field Art il­
lery Battalion attached to the 2nd Infantry
Division , where I was introduced to radio,
I considered gelling a ham ticket. Unfor­
tunately, I never tovnc time lor It (yes, I'm
still kicking myself).

" Alter 35 years 01 assoc iat ion With ra­
dio on other trequencies. In May 1975,
through the Prince Georges Wireless As­
sociation , I finally qot around to gelling a
ticket. Around May 011975, 1finally got on
the air with a borrowed rig . It had a built-in
s.w.r. 01 8:1, and the learmng experi­
ences started right there . Alter a sel f-im­
posed NOVice career o f about 18 months.
the upgrade opened many new doors. I
teet that an extended Novice career IS a
great boon for future operations .

"After the usual sundry accomplish­
ments, such as RCC, WAS, WAC, WPNX.
etc., the soonistcaton surfaced, Thoughts
like 76-WAS and WAC all one band came
into the operation. Somehow, some­
where around May 1976, a Kenwood TS­
520 was added to the operaton. Better
equipment was a big help.

Several times a year I go portable to
put Delaware on the air. During one of
these trips in 1977, llucked out and got
First Place in the Novice Round-Up.

" The up-grade came in March of 1977,
and II took another two months to f inish
5BWAS, Following that I discovered the
organized nets for different purposes on
the air. What to do? Which way to go?
Tried traffic-handling, phone-patching,
contact-type nets, DXing to get the need­
ed 4 for DXCC, and then tried to make a
decision.

" Somehow, like most other hams, I
had heard about " Counties." I had put
Counties on the air for the operation, but
hadn 't really considered chasmg them.

Po. Box 73, Rochelle Park, NJ 07662
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The MO·2 of WA3ZMY with 40-20-15 res­
onators and 5/8 col/near for 2 meters.

Bi//, W3ZMY, inside thaf MD-2 with his
T$-12O$ and other equipment,

Well, needing something to shoot lor, I
looked into it. I went back through all tne
OSLs on hand and came up With 687
Count ies confi rmed. Well , w hy no t? On
January 17, 1979 I launched the opera­
tion, and by September 26, 1980 the' U.S.
Box Crushing Service' (He lost one box of
OSLs in the mail.-EdJ managed to get
the requrreo 3074 County confirmations
In to quanty lor All Counties '301 . This
was also a relief to the rest of the family.

"A lot of this was done with the TS­
120-5 Iha t went into use after I fried the
520 during Field Day 011979.

" After the concentrated study 0 1radia­
tion, propagation. antennas, operating
techniques, and operators habits broad­
cast on 14.336 MHz, I feel I've learned
more about these Subjects in a year and a
half than I would have," 5 years of free­
lance opera ling.

..As in-plant mamtenence manage­
ment , I have a tnt of advantage in that I
have a machine shop available for con­
struction, as well as sundry electrical and
plumbing supplies at reasonable cost. 11
an antenna gets broken or an idea sur­
faces, repair or construction is fairly con­
venient

" Personally, my feehngs are thattne
County Hunting operation is representa­
tive of all of amateur raoo in that there is
nothing that can be accomplished w ith­
out a fantastic group of people on the
other side of the transmitter .

" Good Hunting andCU on frequency."

The assortment of equipment and
Plaques/Awards at WA3ZMY,

The anrennasat WA3ZMY inc lude a 4 ete.
menr tribander, 5 band vertica l, 40 meter
double bazooker, 80 meter double ba­
zooeer. 5 element 6 meter beam, 10me-

ter GIP, and 2 meter Ringo-Ranger.

Say You Saw Il ln CO



Availab le at selected
dealers. add $2.00
postage and handling
in U.S-A
WRI TE FOR UTERATURE

3.5--30 mHz $17.95
optimized 14 -30 mHz
includes hardware lor
2'" boom $21 .95

ModeIZA·1A
ModeIZA·2A

Bencher
:l::lBALUN

• l ets your antenna radiate- not your coax

• Helps fight TVI-no ferrite core to
saturate or reradiate

• Rated 5 KW peak-accepts substantial
mismatch at legal limrt

• DC grounded-helps protect
against lightning

• Amphenol' connector; Rubber ring
to stop water leakage

~ RUgged custom Cycolac'
\iIiiJII" case, UV resistant formulation

~ Heavy threaded brass
\MIl" contact posts

CIRCLE 55 ON READER SERVICE CARD
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Special Honor Roll
All Counties

1336 Ted Ruso , W9VPE 8- 10-8 1.
1337 George H , Martens, AC8F 8-29-8 1.
1338 Robert C. Young , K 1NWE 9·4-81.

Awards Issued
Ted Rusco, W9VPE, wa ited until he had

them All and then claimed USA-GA·500
through All Counties endorsed All S.S.B.,
All Mobiles.

George Martens. ACBF (ex WBBJIX),
also w aited until he had them All and then
requested-USA-GA-500 through USA-GA­
3000 endorsed AU5 .5,B.,All Mobiles; and
All Counties Mixed.

Bob Young . K 1NWE, w ho got USA-GA­
500 back in June 1965, finally decided to
do the necessary paperwork to receive
U5A-GA-l000 lhrough USA-GA·25OO en­
dorsed All 5.S.B., All 20; U5A-GA·3000
endorsed All 5.5.B.; and All Counties en­
oorsed Mixed .

Clifford McCoy. WB9ElH, added to his
l ine collection U5A-GA·2500 and 3000
endorsed All 5,5.B., and he needs but two
to have them All.

Fred Zurbriggen, WB9YZE, added
USA-GA· 1500, 2000, 2500, and 3000 en­
dorsed Mixed to make a nice collection,
and he needs just a very lew for All Coun­
ties.

l es Laabs. N9ATA, wa s awarded U5A·
CA·500 through U5ACA-2500 endorsed
Mixed.

Jerry Burkhead, N60 A, requested
U5A-CA-2000 endorsed All 2XC.W.

James Grandinetti, WA2SRM , added
U5A-CA-2000 endorsed All 5, 5 .B. to his
nice collection.

Cha rlie Jacobsson, SM0CHA, sent for
USA-GA-1500 endorsed All 5 .S.B.

Roger Hansen, Kl7HFO(ex WA7FHY),
applied fo r USA·CA-500 (* 4 to Alaska),
USA-GA·1000, and 1500 (12 to Alaska) all
endorsed Mixed .

Aloysius Poteneczky, W3EFY, ea rned
U5A-GA·1000 endorsed All A·l .

B ill HUdzik, WA2 UOT, picked up U5A·
CA-1000 endorsed Mixed.

U5A-GA-500 Certificates, endo rsed
Mixed, went to:

Ben Murray, W5GJV (ex WN 5CJV,
OA2 BH. OMCCN. Tl2CJV).

Henry Kiernan, KF20 (ex WA2AUB,
WV2AU B, WM2ITU).

David Jorgensen, WD5COV.
U5A-GA·500 Cert ificates, endorsed All

5 .S.B., were issued to:
Don Smith . W B5RXV, also endorsed

All 40.
Victor EnriqueCarugati. ZP5CVE(# l to

Paraguay).
George wosika. KA0GTA. also endors­

ed All Mobiles, All 20.
Alfredo Erjautz Zocher, OA2CD, quau­

lied for U5A-GA·5OQ endorsed All C,W 12
to Peru .

Say You Saw It In CO
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COUNTRIES
ZO NES

and
CO NTINENTS

The Countries-Zones-Continents Award,

Countrles-Zones-Continents Award : Spon­
sored by the OX Awards Guide,CharlesJ.
Ellis, P.O.Box 1136 Welch Station, Ames,
Iowa 50010. Rules are as follows:

1. Applicant must work 30 countries
from the OXCC list(OST, ARRL), 30 zones
from the WAZ list (CO), and 6 continents
from the WTW (73 Magazine) list. 66 sta­
tions minimum. All Coun tries. Zones, and
Continents must have been current at the
time of claimed contact. At least four con­
tacts per continent are required for each
category.

2. Only one station per continent or
zone, regard less of band used. wlll be at­
lowed.

3. No mode or band restrictions ex­
cept repeater and satell ite contacts will
not be allowed.

• . Stations contacted in one category
listed In '1 above may not be claimed in
another category.

5. Endorsements are available for Sin­
gle modes or bands, but only if requested
with application.

6. No contact with a station In the
country where applicant operated while
making any claimed contact will be auow­
eo.

7. Credit will not be allowed for con­
tacts made as a part icipant in any nation­
alar interna tional amateur radio contest.

8, All contacts must have been made
within a 25 mile radius of the location
from which the earliest claimed contact
was made.

9. All contacts must be verified by
sponsor, and only send confirmations to
OX Awards Guide accompanied by funds
(U.S_starros or IRCs) suffic ient to pay in
full for certif ied (return receipt requested)
return airmail. While in Ihe possession of
the sponsor, all reasonable care will be
exerted to protect them. Neverthe less,
all applicants by submission hereof agree
to hOld OX Awards Guide, its publisher .
off icers, and employees blameless for
any damage to or loss of these ccnnrma­
nons.

10. All contac ts must have been made
1 January 1979 or later and within two
years of the earliest claimed contact.

11. A photo of applicant and the sta­
tion used must accompany the apptica­
tion . One or two photos wilt be accept­
able, but a substantial portion of the
equipment used must show in either
case.

..__.~~-_ ......-­
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•

A -J OjJERATOR
u-rt1JX.,l fMmlmop

--

The JARS A-1 Operator Certificate.

----.. __-r-. ~

.... --. _..--......._...-- .-----

Work The Caribbean (WTe): The basic
award is issued for confirmed contact
with at least 20 countries in the Carib­
bean area as set forth by the WTC coun­
tries list. Endorsement Seals can be ap­
plied for in increments 015 over the origI­
nal applicat ion . A Plaque is available (but
not required) when the Gold Seal level of
30 confirmed countries is attained.All ap­
plication fees and other costs are the
same as for the WTP Award. For a list of
the WTP andlor WiG countries list. send
s.a.s.e. to Awards Manager, KB7SB.
Note: In my June and November '81 col­
umns I had data on their Alaska, Arizona.
california. Hawaii, Idaho, Montana, Ne­
vada, Oregon. Utah, Washington, and
Wyoming Counties Awards. If you do not
have copies of the June and November
CQ 's, write to K8 7SB lor details. Their
cost is now $3.50, not $3,00.

--

A-1 Operators CertifiClte Of Merit : This Award
is issued free 01 charge by the sponsor to
amateur radio operators observed on the
bands exhibiting above average operat·
ing practice and courtesy, etc . You too
can nominate an amateu r you feel is de­
serving. All that is required is a statement
of why you wish the certificate to be is­
sued, to whom you desire it issued, a pro­
cessing fee of $3,50, and your statement
cosigned by at least two other amateurs
who can attest to your statements. Apply
to KB7SB.

The lARS Work The Caribbean Award.

I

--~--- -

v'

- .
-_.-....-

The International Amateur Radio Society, Inc.
Awards Program: Rules for their Awards are
as follows.

1. All awards are issued to both ama­
teur radio operators and s.w.r.s (heard).

2. Request for endorsements of
mode, band, CRP, etc.. must be made at
time of original application and must be
so indicated in the log extract.

3. A verified log in lieu of OSL cards
will be accepted. Have your log certified
by a loca l club ottlctal. two licensed ama­
teurs, a notary public , or Xerox copies of
OSL cards will be accepted. All entries
should list the country in order of prefix.

• . If OSLs are sent in place of the
above, suffic ient funds for their return by
registered mail or other speci fied route
must be included in addition to any other
funds.

5. If amateurs outside the U.S. require
special consideration. please contact the
Awards Manager: Scott R. Douglas, Jr.•
KB7SB, P.O. Box 46032, Los Angeles,
Californ ia 90046, U.S.A.

The lARS Work The Pacific Award.

USA·CA Honor Roll

"" ""'" ." W3EFY ses
-" '" W""'" ". W"2UOT eee
W8!lElH sea ."" '" 1(11HFQ '""'" '" 1( 1NWE ... """ see
1( 1NWE ses WB9YZE '" lONWE '"W89YZE see ,,. ,.

"" ~" "'" ~" '''''""'" ", -" '" -" ""-" ". I(lTHFQ '" W""" ""W99ELH '" """ ~, '''0 'M'""" m '"""" '" I(lTHFQ 'M'" ... '" " ... ~, W'''R~ 'M'""'''' ..,
""'''' "" occo ".."""" 'M'.- t • '''''''' "..

""'" ..,
~" sea "'" 'M'-" ", -" ... W!Y£C' ""'

Awards

Work The Pacific (WTP): The basic award is
issued for confirmed contact with at least
30 countries In the Pacific area as set
lorth by the WTP countries nst . Endorse­
ment Seals can be applied for in mere­
ments of 5 over the orig inal appl ication. A
Plaque is available (but not required)
when the Gold Seal level 0150 confirmed
countries is attained.

Award Application Fee: $3.50 U.S.• or
181RCs.

Gold Seal Plaque (i f desi red): $1 8.00
U,S.

Endorsement Seals applied for after
original application: $ 1.00 or 5 IRCs.
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200 Cards $20.00
Additional 200-$10.00

Order No. 412

• Printed in Full Color
• Imprint in Red Ink
- Size 31fz· x 51fz -
. 12 Point Glossy Stock
• Standard Report Form

on Back Side

Five Amateur Bond s
(80 thru 10 Malel1)
With One Antenna

Price WUs $69.50

Now $43.00
Lim~ed Supply

some time ago. W85WOE was caught ap­
parently giving out a " nearby" county
while at nome. WB6CKU was found to be
giving out counties he never visited . The
calls W6NV. W6VK, and KL7NV were pr­
rated by Bill Shannon while Mob ihng and
on DXpedilions. The calls were genuine.
out not his. Appa rently at one time Bill did
have a Novice license.

So do not submit applications for USA­
CA using those calls. I'm sorry that such
things happen, but don't take your anger
ou t on me. I did not ope rate illegally: they
did.

Hope you all have wonder ful ncucavs.
73. Ed.W2GT

"'IK E Ol.AUGHUH

P O. 90X 151'5

NORTH KANSAS c rn, YO. 64116

KAIICSR

CIRCLE' ON READER SERV ICE CARD

80 . 7575 NDrtl'I~ aty. MD. &1111

~sptilf,t

800<ef &. W*lmson FIe.
10 Ca"oOl 51
BrIStol Po 1QOO7
215·788·!)581

FULL-COLOR-QSL-CARD

Mai l Cheek or
Money Order 10:

_ 118 f~
FREE catalogue

Pre-assembled · Complete with wire · Trops • End
insulators · 50 tt, RG-8/U coox with PL-259 connector ·
Five bonds 80. 40. 20. 15 a nd 10 meter operation
with one a ntenna · Only two adjustments required •
Only 110 feet long · Heavy duty cost a luminum and
steatite center connector

FIVEBAND BARKER&WILLIAMSON

TRAPDIPOLE MODEL 370-11

Award (USA-GA) is Ed Hopper, W2GT,
P.O. Box 73. Rochelle Park, New Jersey
07662.

Hope you all remember that all CO
Awa rds as of 1 March 1981 cost non-sub­
scribers $10.00. The cost to subscribers
IS $4.00, and they must enclose the mail·
ing label (or a copy) from a recent copy of
CO.

Sad 10 report that a check With the FCC
indicates that WB2HTX has never up­
graded his Novice license. Thus. his op­
erations on the 14336 Net are no t tega l; of
course. this leaves him open 10 serious
penalties from the FCC. Also, W9HAT ap­
parently perm itted his license to expire

END OF YEAR SPECIAL

1593H,"
1527 (76)
1517
1515 t13}....
1432(73)
1432 (80)

" 20
1378
1242
1209 (74 )
1421 (14)
1421
1163 (73)

"...usa
1121 (13)

" OS
1100 (80)
1096 (74)
1016 (13)
1070 (80),oz,
1000(73)
871 (76)
853 (76)
SO,
775 (73)
750 (73)
150 (16)
750 (76)
730 (76)
619 (76)
665 (73)
650 (80)
623
50'
56'
536 (76)
' 56
410 (76)
320 (73)
282(74)

NsaA
WMNlA
KliDEO
W5VGF
WA900E
WB2CBK
K4A IZ
W8RYP
WZEl
N8UH
NOAG
K9UIY
W3ZUH
WHEE
WB2Z0W
K7EO
DL1CS
WA5EEM
W300R
N9TN
W7JHA
W62LYS
WB9JKP
KA0CLS
K2LFG
W4ZAJ
WA30NT
WA2EY A
K9HVL
WBJAO
W40MW
N4 NV
AG0A
W3EFY
W5VZU
W40GX
KAI HB
WB9SMU
K4AvX
WB5MBS
WDGCOP
WB90NA
K1PQV
N2CW

'"""3068
3022(80)
sots
30"

"""3000(80)
2993(80)
298'
29,a
2872
2864 (76)
2855
2822 (80)
2790
2776
2555
2510
2477
2469 (76)
2468 (80)
246 1
2450
2404 (76)
240 1
2394
2386
2368
2248
22 15

' ''020 15 (80)
20 10 (80)
1986 (76)
1941 (74)
' 908
1901 (76)
1839 (76)
1820 (73)
1768 (73)
1732 (75)
1644 (76)
1629

W8RSW
W2MEI
WU TD
'N9VEN
W3 HQU
W3ARK
N2RT
WB4CCK
K1ZFO
KA5A
WA9WIF
W1AOE
K8NOP
W2RPZ
WOWA
WBOOOS
WA4EBE
WI SBU
W0FBB
<OWA
W9M SE
W3BT
K30EJ
W7GHT
WA IKMP
<OCA
W6WV U
W6YL
K3ZMI
W2CUE
W4PQA
usoo
VEIAHG
K3LK
W7JYW
wucs,
N9DR
W64QGN
K96G
K2TE
Kl lTU
W5XX
W2NCG
W3PYZ

Notes
To prove that c, w. County Hunting is

not dead, the accompanying list was
kindly submitted by George, WB00D$.
The list is as ot 111181 , un less there is an­
othe r date after the sco re. Sorry to take
so long to find room for this.

C.W. County Hunters Confirmed
Two-Way C.W. County Contacts

12. Ten IRCs to offset handling and
mailing costs are required.

13, Use of th is form/rules is manda­
tory, and applicant must sign certifica­
han.

As this is be ing written (September).
CO has exhausted their supply 01 USACA
Record Books. New, uc-tc-oate books
are being printed and will be available
long before you read th is-cost same
$1 .25 direct from CO, 76 North Broad­
way. Hicksville. NY 11801 .

The new c ustodian for CO's Prefix
Awards-WPX, VPX, WPNX-is Norman
Koch, K6ZDL, P.O. Box 1351, Torrance ,
california 90505.

Custodians for othe r CO Awards are .
Worked All Zones 0NAZ) is Leo Haqs­

man, W4KA. 1044 Southwest 43rd
Street, Cape Cora l. Florida 33904.

CO OX Award is Billy Williams, Jr..
N4UF. P.O. Box 9673. Jacksonville, Flor i­
da32211 .

United States of America Counties

Say You Saw It In CO
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Here's a good all-around power supply that will power
your 200 watt PEP h.f. transceiver for about 1()¢ per watt.

A Bargain Priced
Transceiver Power Supply

BY JOHN J. SCHULTZ· , W4FA

In most cases the basic supply can be built on any chassis which is just large
enough to accommodate the transformers used.

H ow about an a.c. supply for a soud­
stale. 200 watt PEP transceiver tor less
than $201 Such supplies can be built
quue economica lly if one takes time to
find the necessary components at rea­
sonable pr ices and avoids crrcurt frills.
This art ic le illustrates one such supply,
bUI many var iat ions on the same theme
can be deve loped dependmg upon what
components are available .

If one is gOing to build an economical
a.c . supply, it is necessary to first define
the features that are needed. Does one
rea lly need, for instance, a suootythat will
produce precisely 13.8 verts and have
regulation to a fraction of a volt over a
0-20 ampere load current range? Also, is
it necessary to have ripp le specification
down to a few millivolts? In reality, none
of these features are absolutely neces­
sary. Most solid-state transceivers are
designed to be used in a mobile as well as
a fixed station environment. In the mobile
situation the transceiver must be design­
ed to accommodate ttsett to one of the
worst"power supplies' possible in terms
01 regulat ion-the battery. Therefore. al­
most all transceivers have a wealth 01 In­
ternal Voltage regulating cncurts and fiI­
tennq so they wi ll retain stability and pro­
duce a clean signal.The gist of tnematter
IS that although a super regulated and tn­
tered a.c. supply is a nice th ing to have. It
is a bit of a luxury. A reasonably weu-tnter­
ed a.c. supply without regulation . except
perhaps in the sense that " st ill" trans­
formers are desirable , will work fine in al­
most all cases.

The diagram of the supptyoescnbed in
this article is shown in fig. t . As one can
see, it is a totally conventional tun-wave

· c/o CO Magazine

90

bridge recuner circu it. In th is case, two
transformers are used.each of which has
a 7.5 v.c .t.125 ampere secondary. Only
ha lf of one secondary is used to develop
an a .c. voltage of about 11 volts, which
produces a peak d c . vo ltage of about 15
volts. With the 42.000 mf tuter capacitor
and the particular transformers used, the
c.c. output voltage dips to about 12.5
volts under a 15 ampere load.

The photos snow how the supply is
constructed on a small chassis which
was chosen just to be large enough to ac­
commodate the transformers. The six in­
dividual filter capacitors are each 6800
mfd. 25 volt uruts. They are held by cable
ties to the bottom cover of the chass is,
The bridge recti fier (rated at 200 volts PIV
and 30 amperes) is mounted on a small
heat sink. The heat sink is a necessary

Item in a high amperage power supply, al­
though many oouoers tend to overlook
the point. Even though the vouaqe drop
across the diodes In the br idge may be
less than a volt. when 15-20 amperes
pass through the diodes. several watts
have to be dissipated Depending on the
duty cyc le• •t may suffice to just lightly
clamp the rectifier br idge hOUSing to the
chassis and have the ratte r act as a heat
Sink. But. at the relat ively Inexpensive
cost 01 a proper heat sink, construction
techniques using such a component are
highly recommended. One can then draw
t 5-20amperes con tinuously from such a
supply if desired without worry abou t any
component overheating.

Well, what did the cost figures add up
to for the power supply shown? Roughly
they went something like thi s '

Say You Saw It In c a



Fig. 1- The wiring diagram of the basic tower supply.

6 X 6800m F

I'",

I--r-~+

Bridge
rl!(;lllier
200PIV

30.

75v,

II ".

II

lM340K 12 ? 12v.
Inpul >--.-~ ITO .31 f-'-,-7 regulaled

oulpUl

I
1°o mF
25",.

110",

Fig. 2- A simple 12 volt regula tor good for about 1 ampere
can be added to the basic power supply for transceiver re­

ceive-only purposes as noted in the text.

The six paralleled filler capacitors are held with tough plastic
cable ties to the inside bottom plate of the oower supply

chassis.

It doesn 't take much imagination to
see how these or similarly rated trans­
formers can have their secondaries wir­
ed in series or parallel. as necessary. to
create just about any secondary vol tage
or current capabili ty desi red Generally,
tr anstormers of the same manufacture
can be wired in parallel for a higher cur­
rent capability. However , this shou ld not
be done with tra nsto rrnera of different
manufactu re. Since only very slightly d if­
ferent secondary vottaqes or w inding re­
sistances will cause a wasted current to

RECEIVERS
R·11431WRR-3 - 14-600
KhzAM-CW·F$ in live bands:
mechanical digital luning.
8 '1. ~17 VOJl1 6 '1. ~, 80 lbs,
Used. chec~ed : $295,
Manual partial repro: $15_
R-388IURR • 0.$-30.5
Mhz: in 30 bands: rac~mount . M il-{;olMftS~ ~lJJ :

10Vz .1 9x13~ . ss es. Used. chetlled: $400.
Manual. partial repro: $10.
HAMMARlUND SP.sooJX · 0.54-54 MhZ AM ·
CW in sewn bands: rac~mount. IOV, xl9x1r. 85 es.
Used. cllecked: $285 Manual. partial repro: $10,
R-648IARR.il1 • 190-550 Khz and 2-~ Mhz AM-C'N
in 25 bands: mechanical digital luning, Requires 24 vee
aamps: 7 'llx 16x I 3 '1. ~ . 351bs. Used. cllecked $205,
Manual. partial repro: , ... , . . .. $15.
I'I'lces F.0,8 Uml. O. • VISA, MASTERCAROAccepted ,
Allow for Shipping ' Si nd lor Hlw FR EE CATALOG!

Address Dept_CO • Phone: 4191227-6573
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E.,n Ull to $600 . w,,"~ & Mo, . 1
........,, ~Fce '..'· 1---- ...-_--_.. "_ ", Fcc;_..., .... '--"" _--- _.._-- -_.- - ....___ ... _ _ Fcc; ...., '
... _ . _ _ 51 _ CCNiI'W£ .
_ .... . , ".__ MlODUCTJCft5
De I. ' .0_&0.263"6 S on F..ncIICO, CIl g"'26

drawn, this is simple to dOby adding a 12
volt reg ulator Ie circui t as shown in fig. 2.

One can. of course, go on to embellish
the basic supply in many ways. Put the
supply in a sui table en closure. and one
can add a speake r so the unit also func­
t ions as the stat ion loudspeaker. Add a
d igital clock module to the enclosure, and
It really w ill look like a professional unit
(the Radio Shack 277- 1005 module is pa r­
ticularly well suited since us LCD display
recuues only a 1.5 volt battery fo r continu­
ous oceranonj. In any case. with a bit of im­
agination one can develop a very function­
al and cost-etrective power supply. IE

Circulate between the secondary w ind­
Ings when they are paralleled , If the size
and pric e are rig ht. it is also advanta­
geou s to use transfo rmers with high cur­
rent rat ings, even though the capability is
not needed. sinc e the load voltage requ ­
tation wi ll be better. Often there is only a
dollar or two diffe rence in price between
su rplus transformers WIth. for instance. a
20 ampere or 30 ampere rating . Finally.
remember that the peak c.c. voltage is
1.4 times the a c . secondary . Start w ith
secondary taps, when possible, so the
unloaded d.c . output VOl tage of a supply
does not exceed 15- 16 votts.

Several sou rces had 40,000 mf/20
v.d.c . computer grade capac itors in the
$2 to $3 range, Some of these sourc es fo r
both transformers and capacito rs are:

Fair Rad io Sales
P.O. Box 1105
lima. OH 45802

Tec hnical Elec tronic s
P.O. Box 236 1
Woburn, MA 0 1888

Delta Electronics
176 Second Ave.
Waltham, MA 02154

There are. of course. many other sources
for pa rts. It is just a quest ion of sending
for enough catalogs o r flye rs to locate the
currently available bargains.

The supply described worked well With
several solid-state transc eivers. There
are some transceivers, however, notably
the former Atlas series. which have sepa­
rate o.c. inputs for th e rec eiver and trans­
m it Circu it ry, al though both still have to be
tie d together for mobile opera tion . But, in
f ixed station operation there may be
some slight advantage to having the o.c.
input for the receive circuitry regulated.
Since usually less than an ampere is

$795
4.95
4.95
5 95

$22.90

$ 9.90
2.00
600
5 00

Two surprcs transfo rmers
at 4.95 each

Bridge rectif ier
Filter c apacitors
Chassis, swi tch, fuse, etc ,

Actually , the out-of-pocket expenses
involved were less than $20 since all o f
the items, except the transforme rs and
chassis, came via the junk box route- The
entire assembly, by the way, was later
painted with flat black spray paint and
may not look like a chrome-plated mar­
vel , but II is not an eyesore by any means.

As was mentioned betore. the key to
building such a supply econom ica lly lies
In finding the parts at the right prices. For­
tunatel y, this is not difficult to do. Many
dealers have loads of transfo rmers with
" odd-ball" voltage or current rannqs that
they are glad 10 sell practica lly by the
pound. The 7,5 v.c.t . transformers used
are an example. But . he re is a usnnq of
some other types that were found by
quickly scanning some current sales fly­
ers (all w ith 11 0 volt pr imaries):

13 VIS amperes
5 VCT/10 amperes
s.s vz ts arrceres
6 .3 V/30amperes

CIRCLE :KI ON REA DER SERVICE CARD
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a monthly fe"ture by

BILL WELSH , W6DDB

" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Fire Safety Checklist

M ost amateurs attend conventions
once in a while. The Information in the tor­
lowing checklist is an expanded version
of the "Fire Safety Checklist" published
by Successful Meetmgs and printed here
With their consent. You are urged to bnng
a copy of this list With you whenever you
will be staying at a hotel. After you have
used this list a few times, you should
know what to watch for in each hotel and
what tooo If an emergency arises. Please
share this Important information with
your relatives and acquaintances.

Hotel Familiarity
Do hallways have automatic sprink­

lers?
Do hallways and stairwells have auto- .

mane emergency lighting?
Do hallways and meeting rooms have

smoke detectors?
Are maximum capacity figures adher­

ed to In meetmg rooms, display areas.
and elevators?

Are fire and safety exit doors unlocked
from the hallway side?

Are fife doors left closed, rather than
being rett propped open? They should be
closed.

Where are the closest fire extinguish­
ers to your room?

Are the fire hoses In good condition?
Dacron (and similar) hoses last better
than cotton or linen hoses.

Are there too-stream nozzles on the
fire hoses? They are more effective for
knocking down fires .

How many floors in the building?
How many noors between your room

and the top of the building? Remember
that helicopters do a great job of rescuing
people from the tops of build ings, and
people are very visible on rooftops.

How many floors between your room
and the street level?

Study the emergency data posted in
your room.

Walk each possible emergency es­
cape route (from each room you use) to
become familiar with each of them.

2814 Empire Ave., Burbank, CA 91504
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Leon Fletcher, who lives in Monterey,
California, is not yet an amateur, but he
expects to be one soon and he advises
that the June through August 1979 (Code)
and November 1977 through March 1978
(Amateur Radio Sta tion Installation Tips)
Novice columns helped him get a good
start towards being an amateur. Leon kid­
dingly states that his "station" consists
of a Heath 1416 code practice oscillator
(cpo) powered by a Duracell 9'volt alka­
line battery and actuated With a Nye 114­
31D-002 telegraph key. He also has e Re­
alistic CTR-39 cassette tape recorder
which he uses daily with the Heath 3701
Novice license program. His extremely
low power "station" is mountedon an S·F
STD·36 radio desk, leaving more than
90% of the shelf space still unoccupied.
He is about ready to pass the FCCNovice
license exam, and he has ordered a
Heath SB-l04A transceiver with the
matching S8-604 speaker and PS-1144
power supply. Leon operates as WL5138
from his yacht. Safari. He has already
worked a lot ofeyebatf OX (long distance)
contacts; he has visited all 58 California
counties, 45 states, and 52 countries. He
is a former college teacher and adminis­
trator and he is now a freelance writer liv­
ing partially off royalties from "How to
Design & Deliver a Speech, .. a college

textbook he wrote.

Do not enter an elevator if anemerqen­
cy occurs, because you may become
trapped in it il power is tost. l t power is not
lost, the elevator car automatically stops
at the floor that is on fire, which is where
you do not want to be.

Remember that most hotels are lire-

oroot or are built and furnished to resist
(retard) fi res,

Help is requested as soon as an emer­
gency is known. Panic, smoke. and
fumes cause more oeatns in fire situa­
tions than names and/or heal.

Send a wntten note to advise the hotel
manager (and the home office , II it is a no­
tel chain) of fire safety hazards you tine.
They should want to know about loc ked
exit doors, lack of sprinklers, fire doors
propped open. and other fire hazards,

Room Familiarity
Keep the room key one place and know

where it is at all times. It is advisable to
keep the room key in your coat pocket
and to put your coat on before leaving the
room.

U you have a flashlight. leave It in a
known place within reach from the bed

Study room layout and then move
around it With your eyes shut to become
familiar enough to do so in the dark

If Windows open, open them to be­
come familiar wi th the procedure and
fasteners.

Make sure window and door latches
function correctly.

Is there a ledge outside Windows?
Are there obstructions below win,

dows?
Is the re a ventilation ran in the bath,

room and, if so, does it work?

Emergency Ex ~ Fami1iar~y

Know where each possible escape exit
is In relationship to your room.

Count and remember how many doors
exist between your door and each emer­
gency exit near your room.

Know which direction each emerqen­
cy exn is from each door in your room!
sene.

Become familiar With vending rna­
chines, ash tray stands. chairs. and slrru­
tar obstacles that may be between your
room and nearby emergency exits.

Look inside the fire exit doorway (make
sure that you do not open a security
alarm door) to lind OUIII it opens directly
Into a stairwell.

Say You Saw It In CO
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MDC 901 KIT $H. 9S
MDC 6603 KIT $.,.9S

MDC 901 WIUD U •. 9S
MDC 6603 WIUD.. $99.9S

Resher Corporation
P.O. Box 976 Topeka. KS 66601 913 -234-0198
DI,lt1b<11ot, ... e... a<t.. _ .t....traIlo

• .O. IIO.~

CHANEY ...tM:~. COIc.,--",
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Compare the
r-------

Interested in RTTY?
$169.95 buys a terminal unit kit with the features you need most
for enjoyable RTTY. Our 3-stoge active input filters, built-in AFSK
and 60 rnA loop supply make the TU-170 a great buy regard less
of the rig or printer you prefer.
Sound interesting? Call or write for details about our full line of
RTTY equipment backed by a complete fac tory support
program.
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Edwin F. Zambrano, DU1EFZ, a Class C
(Novice) amateur. lives in Quezon City.
Philippines. He is 30 years old, married.
the father of a 2·year-old son. and Vice
President of the Broadway Centrum Con­
dominium Corporation. His station in­
cludes a Kenwood TS-830S Transce iver
that has been modified to run less power
output, txus a Nagara Denshi TA-351 5el­
ement triband (10. 15. 20 meters) Yagi­
Uda about 15 meters (SO feet) above
ground level. He has contacted 47 states
and 75 countries. and he is an award
hunter. He would like to contact Ameri­
can Novices. but his 10 and 15 meter
bands are different than the U.S.A. Nov­
ice bands. His 10 meter band is 28.55 to
28.65 MHz. and his 15 meter band is
21 .25 to 21.3t MHz. However. he hopes
to have upgraded to the Class B license
by the time thisp icture is printed. and that
will give him the additional frequencies

he wants to use.

Without closing the fi re exit door. look
around the stai rwell area to become ta­
rnurar with it.

Remember that stai r doors are usua lly
spring locked. If the door closes behind
you. you just have a choice between go­
ing all the way to the bottom (lobby) or top
(roof ).

Check doors at the top and bottom to
find out if they are locked or unlocked. but
do not let your room floor door lock be­
hind you and possibly trap you in the stalr­
well area.

Know escape routes well enough to be
able to c rawl them in absolute darkness.

Emergency Snuations
Promptly investigate unusual odors.

smoke. or st range noises.
If you suspect something is wrong. let

the front desk personnel know about it.
Either stay in your room awaiting help

or exit the building via an emergency es­
cape route if you become convinced that
an emergency exists.

If the telephone system is functioning.
it should be used to alert others of the
danger. Otherwise. it may be necessary
to pound on doors (if the hallway is not fill­
ed with smoke. fumes. or flame).

Do not run . because you may not be
able to get up and escape if you fall and
get hurt.
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If Your Room Door Is Not Hot
When A Fir. Exists:

If the telephone is working, let the desk
clerk know how many of you are leaving
the room and which emergency escape
route you intend to use.

Use a wet handkerch ief (or small tow­
el) to cover your mouth and nose to pro­
tect you Irom smoke and fumes you may
encounter.

Do not stop to pack your be longings.
Take the room key with you . and (if you

have one) keep your flashlight in your
hand.

Open the door slowly and just enough
to lind out if the hallway is clear of smoke.
fumes, and fire. Flash fires can roar down
a fireproof hall and kill people without
singeing the hallway.

II the smoke or fumes are noticeable.
stay low (c rawl) to get the best available
air ,

Close/lock the room door behind you to
minimize smoke damage and possible
thievery.

If the hallway seems okay, crawl to the
nearest emergency exit. or another one if
the closest one is unsafe.

Stay close to the wall on the same side
of the hallway as the ex it is located.

Count doors as you crawl past them so
that you wi ll know where the door to your
room is located.

Be ready to retreat back into your room
il all emergency ex it routes are blocked.

When you have crawled to the lire exit
door. open it cautiously to make sure it is
safe to step into the stairwell.

If the stairwell area appears to be safe,
step into it and descend the stairs slowly
and carelully, making use of the hand·
rails.

II your room is on a lower floor. it is usu­
ally best to walk down to the ground/lobby
lloor. II your room is on an upper floor, it is
usually best to wal k up to the roof.

Walk (do not run or jump) to the roof or
lobby. Do not let anyone panic you into
hurrying . You must stay on your feet to
avoid the possibility of being trampled by
other people.

Continue ascending or descending the
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If smoke and/or lumes are entering the
room through the heating/cooling svs­
tem, block outlets as effectively as possf­
ore. Gasses from scorched nor-tram­
mabie materials can kill you.

Use ice bucket , drinking glasses, and
simi lar containers to throw water on hot
doors and walls.

Turn ventilation fans (if any) on to help
keep the room c lear of smoke and lumes.

If there are flames outside windows,
pull down adjacent d raperies and cur­
ta ins.

If there is no smoke or fumes in the
room, leave the windows closed.

If there is smoke or fumes in the room,
open the windows. II the windows cannot
be opened, use a chair (or some similar
object) to smash them without endanger­
ing yourself.

Use a wet handkerchief (or small tow­
el) to cover your mouth and nose to pro­
tect yourself Irom smoke and fumes.

"DZlt§Jlr

~
h. best of the

~...-_.._-_._-~ ...-_._...... .--_..._..
_ ... _ ...ou ••__._,.""_c_....

Your Gulf Coast Source J.
For All Your Amateur Radio A d Computer Needs
Call Or Write For Our Super Quote Tod8~- \ \

A.k Fo, L••• ' 4. DP o'Joe. N4EGA.t (813) 535·1414
Ray·s Amat~u Radio
Ray·s Comput~r C~nta'

setee And Service
1590 US Hwy 19 South, Clearwater, Fla. 33516
We Stock All Leading Amateur Rad io Product Lines:

II' ...... .. Col.... :<;)ilimlJ. _
rTIEN-nC ~ ~KENWCOC BIi\P
~ c5cuohcra1t D IlCOM]U,zDEN.6Ikaco-Rolll
tiClPiJlcz "'"_r Zeniltl Dot. Sy....... • DehJIOfl.. I'=.-;••:;;.~T"J'-

CIRCLE M ON READER SERVICE CARD

CIRCLE 135 ON READER SERVIC E CARD

ENGINEERING CONSULTING
p 0 BO~ 943!>!>

AIC" MOND Be v6Y2...e C"'NAO'"

CI RCLE se ON READER SERVICE CARD
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YAESU FT·207R OWNERS
AUTOMATIC

SCAN MODULE
15minutes to Inst.lI; sean r.
starts when c.rrier d,op. off;
busy swItch controlS eute­
malic sea.n Of'K)lf; incll.ldel
module.nod instructions.
MocMI AS-1 S25.00

TTERY SAVER KIT
MOdel B5-1 114.95

• No morlana batterlel aUI IO memorybeC_u"
• 30% .... po_r arlin whl n $Quelched
• S!rn,," to lnllili. Itep-by·ltep InltrucHonl and

"I'" Include<!
• 4 rnA rnlrnOl~ blckup rlllluced to~ tJt
• 45 rnA '1CllvI' arlin ' educed to 30 rnA

<l r ll d lD d

,--AUII8EABTAMPS_-,
31inBB w/CBI BiIJ1 $3.25 ppd.
Send \:heck 01' mo "'I order:

Q.L. ..-. KICAQ
IU1 .""dale WlY

DIoIo. CA 1211

If Your Room Door Is HDt
When AFire Exists:

II is probably safer to stay in the room
than to try 10 exit the building.

If the telephone is working, letthe desk
clerk know you are remaining in your
room, and te ll him how many people are
in your room.

II you decide to leave the room, follow
instructions detailed next if your room
door is not hot.

Fill the bathtub with water and soak
sheets , towels, clothing, and blankets.

Do not expect to be protected by im­
mersing yourself in a bathtub filled with
water; you may bo il.

00 not worry about damaging the
room.

Stuff wet sheets, towels, blankets, and
clothing around cracks in doors and tran­
soms to minimize smoke and lumes en­
tering the room.



Introduc•• the

MODEL 12K
SYSTEM ...
A compl.t. home sat.llite
r.c.iving .y.t.m that you can
••••mbl. your••lf as a w ••k­
.nd project.

Why .p.nd $: 7.000 to
.'0,000. Why pay .omona
else to in.taU it. Do it your.elf
in a week-end and save.

ONLY $2,400.00
UPS SHIPPABLE ~~""

-
•

-

tclTCONTAINS 50 ,
.12' Ant.nna ·AUMI.cel&'neou.C.bI. ~
.AZlELMount .ndConnectonNHded Channels (.
.24 Channel RK.lv., • Everything You NHd ""..""'·~iiii·~· -.120·LNA ·NoS~I.IT~.NHded .---.
• Feed Horn .CompIet.Antenne W.lghtOnly 125 Pounds

Factory Direct Pricing DEALER

800-643-0102 or 501-647-2291 '~~~m~s

This is Marsha and Victor Rivera. Victor
operates ZK1CG from Raratonga in the
South Cook Islands. His station includes
an Icom IC-70 l Transceiver. 80 and 40
meter dipoles. 5 element 10 and 15meter
monoband Yagl-Uda beams. and a Hy·
Gain TH60XX tfiband Yagi·Uda beam.
He is on 2 1. 160 (plus·or·minus 5) kilo­
Hertz most of the time, Victor will shift to
10. 40, or 80 meters (when they are open)
to work Novices on those bands. If you
work him and are anxious to get his OSL,
it is best to mail your OSL directly to him
at P.o. Box 38. f advise you to enclose 3
Interna tional Reply Coupons (IRC's,
green stamps) to allow him to airmail a
card back to you It takes about 5 months
tor cards to emve via surface mail and
about 10 months via the OX OSL bureau.
Work him: he is listening tor you and he

likes to ragChew (Chat).

CeCo

LARGEST EIMAC DISTRIBUTOR -CAll
BRAND NEW···· FACTORY GUARANTEED
TOP BRA NO Popu l ~ r Rece'v,"9 Tutw Tv~\

FK10ry BO _eel . FR EE LIST Av.,l..bl,,­
Includes l u ll li ne 0 1 R F Pow... T,ans,slou .

M,n.mum OHle, S15 ,

Allo w 53 .00 M,n rn Foo- UPS Charges

40 ....11 Rf POWer I' ' sto< 2 N6084 $ 13 .50
L'~.f R F tr_.,S lms tn stock

f i,...c r~ & Acro"lRJ'.on If! Srod
W" ,e or pho~ fo r fr~ Uf.1og

TUBES- BOUG HT SOLD AND TR ADED
Pr.mium Prius P.id for EIMAC TUBES

CO

MONTHLY SPECIALS
:u ooz $85.00 68Il3B $8.25
:).$OOZ 85.00 7360 ... . • . •.... ... U 5
~ 80.00 11351. 29.60
4CX2SOB ..... • . •. 38.60 8122 . . . . •... ..... " .60
572a • . . . . . . .. .. . 36.50 8156 so
aUA . . . • . • • . •. .. 12.00 8873 175.00
au 45.00 8874 .. . • . ..... .. 175.00
'148B ••••••. . . . .. '.50 &ll11(3CX15OllA) .• 450.00
$360 .. .. .. ... .. .. •4.115 -.oil . • • • • ... .. .. .. 1.15
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Spies .. .

Smugglers

Pirate
Stations .. .

Secret
Police . . .

Foreign
Agents . ..

• Miniature Active Antennas

* Scanner Signal Boosters

* Frequency Converters

* Frequency Lists

* Antenna Tuners

* Code Breakers

e
GROVE

stairs until you reach the roof or ground
level, unless you encounter heavy
smoke.

If you encounter heavy smoke, do not
try to walk through it; reverse your direc­
t ion and walk to the opposne point (root or
lobby).

If you have to retreat to the roof , prop
the doo r open to ven t smoke and fumes
out of the stai rwell fo r others,

Smoke plumes bend away from the
area that is burn ing.

When you are safe . let the autho rities
know who you are and that you have es­
caped.

Amateur Radio Calendar
l a rge wall calendars are now scarce .

Consequenttv. an amateur radio club has
purchased a supply of 13.5 by 19.5 inch
ca lendars which have room to write
events of persona l importance. such as
contests and club meetings. Amateur ra­
dio (nothing else) is printed in large tetter­
ing on the top hall of each sheet. If you
want a ca lendar. send a seu-aooressec
mailing label and $3.25 to W6lS. 2814
Empire. Burbank. CA 91504. Payment
may be in the form of U.S,A. cash/post­
age. 16 IRC's. money o rder . or chec k
made payable to W6lS. The price in­
cl udes U.S.A. shipping. calendars are
mailed individuall y in sealed wrappers.
They are a useful addit ion to the shack.

73. Bill. W6DDB
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NEWSIVIEWS OF ON-THE-A1R-cOMPETITION

N ow that I have had a li ttle more time
to digest Rod Liokous. W7QM 's DX Col­
umn in the September issue, in which he
referred to guest operators at a DX con­
test stanon as " hired guns," I cannot ac ­
cept his suggestion that this type of oper­
ation should be classified as multi-opera­
tor . Unless the licensee of the station is
also directly involved in the operation of
the station. I see no justification to ctassi­
fy it as a multi-operator station.

Giving the guy at the mlc or key an oc­
casional cup of coffee or sharpening his
penci ls are the same chores that are per­
formed by the XYL at your home SIal ion.
Does thai put you in the multi class? No
way_

True, the call identifies the operation,
and the station probably gets the credit,
but when the resu lts are finally published,
the call of the " hired gun" is also lndlcat­
eo. And if he is lucky enough to be a win­
ner , his name is also included on the cer­
tificate or plaque. The award, however,
goes to the licensee. (Arrangements can
be made for a duplicate if it is so re­
quested.)

While on the subject of guest opera­
tors, sometimes one who is operating at a
station that might be considered a rare
spot has been credited as being a con­
test Expedition. I definitely do not consid­
er this as meet ing the requ irements of an
expedit ion. Going to an established ste­
non. parking your duff in a comfortable
chair, and doing you r th ing may provide a
lot of additional contacts from thaI rare
spot. but you are still only a guest opera­
lor, a "hired gun ."

When I hear lhe term DXpedilion, I vis­
ualize packing your equipment, making a
journey to a given area, and selling up a
station. But most important is that the op­
erat ion is with a call that has been ctnclaf­
Iy assigned to you lor that operation , and
not with a call that has been licensed bya
station already there.

14 Sherwood Road, Stamford, CT 06905
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Calendar 01 Events

Nov. 28-29 COWW DX CW Conlut
Dec. 4·6 ARRL 160 M . CW ccotesr
Dec. 4·6 "Santa Claus " Operation

I Dec, 5·6 Spanish Phone Contest
Dec 5-7 Connecticut OSO Party
Dec, 5· 7 Telco Pioneers QSO Party
Dec 12·1 3 Spanish CW, Contest

1 Dec. 12·1 3 Hungarian CW Contest
Dec 12·13 ARRl lO Meter Contest
Dec 27 Canada Contest
Jan. 2·4 ZERO District 0 00 Pa rty
Jan. g·10 Hunhng l ions Party
Jan. g·10 ''73'' 40& 80 M PhoneContest
Jan 16·17 " 73" 160 M. Phone Contest

1 Jan, 16·17 AGCW·DlQRPCW Contest
Jan 23·24 White Rose SWl lF contest
Jan. 23·24 North Dakota OSO Party
Jan. 29·31 caWW 160 M. C.W. Contesl
Jan. 30-31 French C.W. contes t
Feb. 6·7 RSGB 7 MHz Phone Contest
Feb, 13·14 acWA CW . QSO Party
Feb t3· 14 Yl -QM Phone Contest
Feb, 13·14 Dutch " PACC" Contest
Feb, 13·1 5 Two Land 050 Party
Feb . 26-28 CQ WW 160 M. Phone Contest
Feb, 27·28 French Phone Contest
Feb 27·28 Yl-OM C W Contest
Feb. 27·28 RSGB 7 MHz CW Contest
Mar 13·14 acWA Phone esc Party
Mar. 27·28 CQ WW WPX SSB Contul

t Not Omcrar

In aodmon. picking a Contest Expedi·
ton station winner is not to be determin­
ed by the size 01 the score, but by the lo­
cation of the station and the contribution
it made to the contest.

A reminder: your Phone logs should
have been ma iled by December 1st, and
the CWo entries are due to be mailed by
January 15th. We give you two additional
weeks for the CWo due to the heavy
Christmas mail. An extension will be
given if you have a legitimate reason, but
the request must be made in writing to
one of the Directors.

Send ing your logs to the respective Di­
rectors is acceptable even though the
rules announcement ind icated that this
year they should go directly to the CO ot­
nee. 76 North Broadway, Hicksville, NY

11801. The Phone logs can be sent to
larry Brockman, N6AR. 7164 Rock Ridge
Terrace. Canoga Park , CA 91307. The
C.W. go to Bob Cox, K3EST, 6548 Spring
Valley Drive, Alexandria , VA 22312.
Whichever address you use. make sure
you identify Phone or CW , on the en­
velope,

All the best wishes for a most joylul
Holiday Season and for the coming year .

73 for now, Frank. W1WY

Connecticut eso Party
Starts: 2000Z Sat. December 5
Ends: 0200Z Mon . December 7

Off Per iod: 0500-1200Z Sun. Dec. 6

The Candrewood AR.C. is aga in spon­
soring th is party. Their c lub station,
W101, will be on the air operating C.W. on
odd hours and s.s.b. on even hours .

The same station may be worked on
each band and mode for OSO points, mo­
biles in each county change. Oscar con­
tacts are considered a separate mode.

Novices should identify by IN as part of
their call. Mobiles shou ld also identify
their county of operat ion.

EJchange: 000 nc.. RS(T), and OTH.
County for Conn. stations, AAAL section
for others.

Scoring: One po int per 000, 2 points if
it' s with a Novice. 3 po ints for Oscar con­
tacts, and 5 points if it's with W101.

Multiplier: AAAL sections lor Conn.Out·
of-state stations use Conn . counties
(max . of 8).

Final Score: Total OSO points times
AARl sections worked for Conn., and
Conn, counties for others.

DX stations may be worked for OSO
points but counted only once lor a mutti­
plier.

Frequencies: CW.-40 kHz up tromtct­
tom of each bane. S.S.B.-3927, 7250,
14295, 21 370, 28540. Novice-3725,
7125,21125,28125.

Awards: Certificates to top sco rers in
each Conn. county and each AAAl sec­
tion. Also the " Worked All Connect icut

Say You Saw It In CO
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YAESU FT-902DM

Con tes ters Delight. 10 memories, wi th
automatic serial nu mber generatio n.

Improved w ith new ring diode mixer. The
competit ive edge in competition grade a ll­
mode HFNHF7UH F. (And the new d ia l
turns in the right direction.)

*******All towers req uire pre p a ym e n t by
cash ier's check o r money order. O rders
for antennas and rota tors will receive a
2.5% d iscoun t if accom pa n ied by
cash ier's check or mo ney order.

A ll H y-ga in to w ers are drop ship ped
dire ct fro m t h e facto ry to sa ve you
mo ney . You get free freight on Rohn
Tower orders over $1900.00 a nd freight
paid on a ll Rohn Tower foldover towers.
All others F.O,B. Dallas. 10% higher west
of the Rockies, unless sh ipped from Dal­

las : sligh tly higher if drop s~h~;; ",p;,ped~;,.~",,~_

AEAMM·'

Please ca ll for more
prices and informa­
tion . Whether vou
talk to G o r d o n.
N5AU. Bill. K5FUV.
Mike. KG5F, Don ,
W SQXK, or Gary .
KM5X . you ' ll get a
bigge r sig na l fo r less .

HY·GAIN ANTENNAS
TH60 XX .. . .. . . .. . $ 237.00
Tl I50 XX , S 201.00
TH3M KIII $ 178.00
TH2MKIII $ 118.&1
T1 13JR , $ 137,00
105BA 5 98.00
155BA $ 150.00
205BA .. . . . . . . . . . . . . . . . . . . .. 5 237.00
200IBA . . $ 188.00
W2BA .. 5 172.00
OBI0I 5A . . . . . . . . . . 5 127.00
1SAVT 5 83.00
14AVQ 5 49.00
HUff . . . . .. . . . 5 27'9.00
B~Ht> 5 13.00

HY-GAIN CRANK·UP
TOWERS

HG-52SS 5 777.50
5~ ft . self supportinJ': '1 "'-1 ft , at ~ mph.
~.....ted height 20~ It

liG-SOMT2 5 669.00
50 It. side su pported. It "'{ _It. at 50 mph.
:-'e-fott'd beight. 20~ fl

HG-54HD . . . . . $1513.00
54 It self supportinJ': 16 "1 It , 60 mph.
r-;.."ted heigh t 21 ft

HG-70HO. .... . .. .. . . . .. ... . $2187.00
70 e. self supporting. 16 "1 II. at 60 mph.
N...,ted ht'lght: 23 ft ,

CABLE
RG·2131U. 50 O hm Coa x $ .291ft
8 Co nd oRotor (2 #18, (, #22) $ . 181ft
8 Cond oHO Rotor (2 #16, 6 #18) $ .361ft

5 63.00
S .29
5 .24
5 5.39
5 1.75
5 11 .50
$ 36.99
S .85
$ 1.85

5395.00
5167.00
5231.00

The Price Is Right.
The Class Is Extra •• •
AGL Electronics deals 0 0 1\- in Ham equi pment of the highest qualit y a t the
best prices available, and the service a nd attention are Exira CI,lSS. O ur en ti re
staff holds Extra Class Amateur licenses , and they've all been d ealing in Ham
equipment for years. .

Just look at OUf antenna prices! The price is right at AGL.

ROHNTOWERS
25G Section 5 38.50
45G Section 5 H7.60
HDBX48 . .. S305.00

seu sUpporting to .
HBX56 . . . . . . . . . . . . . . . . . . . . . .. SJJ5.00

St.-I I supporting tow....

CUSHCRAFT ANTENNAS
A-3, h'1. Triba nder . .... , . . . . ,. $17\.00
A-4, 4 d . Trioonder . . . . . .. . . . .. $205.00
A-743, 3O-40m Kit (A-3) . .. . . 5 54.00
A-744, JO-4Um Kit (A-4) ,.. . 5 54,00
2o-4CD. 4 d . 20 mtr. Mono . . 5235.00
ZQ-3CD, 3 d . 20 mtr. Mono . 5160.00
15-4(:0, 4 1'1. 15 mI L Mono . 5 % .00
I5-JeD, 3 d . 15 mtr. Mono . . . . . S 89.00
l()...4.CO, 4 et . 10 m IT. ~tono_ . . . . 5 82.00
10-JeD, 3 el. 10 rnt r. !\1ono . . . . . 5 69.00
32-19, 2m SSB Boomer 5 75.00
214B, 2m SSB [r Boomer . . . . . . . 5 61,00
214FB. 2m FM [r Boomer.. ..... 561.00
ARX-2B, 2m Ringo Ranger II . .. 5 38.00

TOWER HARDWARE
3116 EliS Guywire, 500 ft .
3/16 CCM Clamps .
1/4 Ti l Thimble .
3/8 E&E Turnbuckle .
3116 Preformed Guy Grip .
GA5-604 4' Screwanchor .
M·200H. 10 It MO Mast .
5000 Guy Insula tor .
502 Guy Insulator .

ROTORS
HvGain HORJOO, 25 sq ft .
CDE H olm IV, 15 sq ft .
COE 'rzx.30 sq ft .

Prices su bjec t to change without notice.



Counties" certificate to each station con­
tacting all 8 Conn. counties.

Include a large s.a.s.e. for a copy of the
results and mail your log by January 2nd
to CARA, All Steve Grouse, KA 1ECL, 3
Queens Court, Danbury, CT 06810.

ARRl160 C.W. Contest
Starts 2200 GMT Fn. December 4
Ends: 1600 GMT Sun. December 6

This is the 12th year for th is activity or­
gani zed by the AAAL. Acnvuv Will be be­
tween stateside stations, VE 's, and also
OX. OX to OX, however, does not count.

ElIchange : AST and your AAAl section
or country if it' s a OX station .

Scoring: Contacts between stations in
AAAL sections count 2 POints, with other
area s 5 points. The multiplie r is determin­
ed by the number of ARRL sect ions work­
ed (74 possible) plus VE8 and each OX
country.

Awards: Certificates to top scorers In
each section and each OX country ,

Please keep the OX Window (1825­
1830) clear of stateside and VE opera­
t ion. That' s where you will l ind the OX sta­
nons calhng, They w ill be listening 1800­
1805 or on a frequency they soecuy.

Recent changes by the FCC have moo­
rneo 160 operation . It is suggested that
WNE stations transmrt on ly in the seg­
ments 1800-1825 and 1830-1850 kHz in

conformance with the ARAL band plan.
(Check QST for more oetaus.l

The usual grounds for drsquauuca­
tion-c-viotaton of rules, excessive dupli­
cate contacts, etc.-will prevail. A large
s.a.s .e. to AARL will gel you the neces­
sary forms 10 make log keeping easier.

All entries must be postmarked no
la ter than Jan. 5th and go to : AARl Com­
mun icat ions Dept., 160 Contest. 225
Ma in St.. Newington, CT 06111 .

" Santa Claus " Activity
OOOOZ Fri. to 2300Z Sun., Dec. 4-6

The Pike County AR C. of wlnsrow, In­
diana and the Old Post A.A.S, of vmcen­
nes. Indiana will operate a special events
station, W9CZH, from Santa Claus, lndi­
ana.

A special QSl card postm arked from
the Santa Claus post office will be sen t to
all who contact W9CZH upon the receipt
of an s.a.s e.

Judging from the Hst of operating tre­
cuencies. actrvrty w ill be confined to
s.s.b. and RnY. (Is C.W. becoming a fost
a(t?-OO.)

Suggested frequencies: 3925, 7270,
14305, 21410 on s. s.o.. 14090-14100 on
RnY, and 146.52 f.m.

Send your aSl and request to : " Santa
Claus," P.O. Box 111 , Ireland, IN 47545.

Telco. Pioneers eso Party
Starts: 1900Z sai., December 5
Ends: 0500Z Sun., December 7

This is the 17th annual party organized
by the Telephone Pioneers of the U.S. and
canada . This year's pa rty marks the 70th
annive rsary of Pionee ring , and It is aga in
being sponsored by the John D. Burlie
Chapter '89 of Columbus. Oh io.

Members may be contacted on each
band and each mode if they are in differ­
ent chapters. but only one contact is per­
m illed between stat ions in the same
chapter ,

ElIchange: QSO no., and chapter name
and number (ITPA chapters, name only).

Scoring : One point per OSO and one
multiplier for each chapter worked cnao­
ters count once only (max. of 97 TPA and
5 ITPA chapters).

Frequencies : Phone-3965, 7275,
14295, 21365, 28675, 50, 1- 50 .25,
144.275-145,5, 146.52 . CW.-3565,
7065 , 14065, 21065, 28065. Novice!
Tech .- 3725, 7125 , 21 125, 28125 , Plus
or minus 10 MHz.

Award s: Certificates to the highest
sco ring chapte r, top scoring Pioneer
Club station, and individual Pioneers and
Pioneer Life Member .

Ma iling deadline for all entries is Jan.
15th. l og sheets may be obtained from
your Radio Club Coordinator or Aormms-

C.W. ELECTRONICS SALES CO.
800 lincoln Street Denver . Colorado 80203 AREA 303 -832 -1 1 I I

AL
aoo UN<OlN Sf..DlNVlI.<O. a010)

(303)831·1111

IC·730 o
tf ~IICOM I

\I IC'2AT

IC·290 (>

IC·3AT

'0

IC·720A c
\IIC.251

We Also Stock All Major lines:
ICOM • R.L. DRAKE. YAESU • COLLINS. ETO • TRIO·KENWOOD •

DENTRON • STANDARD. ROHN • TRI·EX • PALOMAR. HY·GAIN •

LARSON. CUSHCRAFT • TPL • MIRAGE

Now In Stock at C.W. Electronics

6
IC·2KL

IC·25A c
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* Cumpl"I"ly dul"mdhc bdnd,w'lch,n~110 Ihrough 10
m~lt"rs, includ,n~ JO m~lt' rs (10.1 - 10,15 MH Z); 160
Ihrou~h 10 md.·rs wilh "phun~1 TBR-160 unil

* ~.'t ro fil Cd p••b i101y t". 16 ~nd 24 MHZ bdnd,

* N" I" " y Irdp' I" rub yuu "t pow~ r , The H HV', three
«'sundl", circuits uS<' ru!\!\...d IIV n'rdm;c (d pdCil<'TS
dnd l~r~;t"·di~m.·I'" wlt·,upporting indu(l"r~ lo r
unm~t(h .'d circuil Q ~nd dfic;..ncy

* lOy... ·I.·".·1 ddju'tm"nl tur P "'c;~... r ...",n dnc~ ;n ~ n"

"'8m..nl of 80/75 m<'I ..rs. oncludmg MARS dnd CAP
rdng" ' , N" n"" d Iu h'.....·r lhe dnlennd I" Q'iY
b<'l.......'n phon.· and c,.... . b~nds

* Fur g",und·l.........1. T<."tt"p. h'.....·r m'ldlldli"ns; nu
~Y' r"'luir..d

Still More Usable Antenna For YourMoney .. .
PLUS 30 Meters!

That's right. Buttemut's new Model HF6Voffers you
more active radiator on more bands than any other
vertical of comparable height at any price. The
HF6V's exclusive Differential Readance Tuningno

circuitry lets the entire 26-foot antenna work for
you on 80/75. 40. 30. 20 and 10 meters. and a
loss-free linear decoupler provides full quarter­
wave unloaded periormance ml 15 meters. Better
still. the HF6V cml be modified-without sur­
gery-for the remaining WARC bands when the
time comes. Here are just a feul of the features that
make the HF6V the ideal WARe antenna fo r your
new WARC station:

trator. Logs go to: John D. Burlie Chapter
H89. AU: Ted Phelps, WBTP, c/o Western
Electric Dept. 45 150. 6200 East Broad
Street, Columbus, OH 43213.

Spanish OX Contest
Phone: Dec. 5-6 CW.: Dec . 12-13

Starts: 2000 GMT Saturday
Ends: 2000 GMT Sunday

It's the world working the Espaootes.
with separate weekends lor phone and
c .w. Onty single operator operation is
permitted. all bands 3.5 through 28 MHz.

Exchange: RS(T) plus a three ligure OSO
number starting with DOL

Scoring : Contacts between EA stations
and the following prefixes are worth 3
points : DU. CE, CMJCO. CPo CX. HC. HI .
HK. HP. HR. KP4. LU . OA, PY. TG. TI. XE.
YN. YS, YV. ZP. or equivalent prefixes .

Between EA and all other non-Hispano
and non-European countries. 2 points.

Between EA and Europeans. 1 point
(WAE boundaries).

Mu~;plier : For EA. each DXec country
worked on each band. All others use EA
call districts worked on each band.

Final Score: Total 050 points from art
bands times the muttipner from each
band.

Awards: Gold. Silver, and Bronze med·
ars to the first 3 places. phone and c.w.. in
Spain and to overseas win ners. ceruu­
cates to first place winners In each coun­
try , A minimum of 100 points required 10
quality.

Inc lude a summary sheet w ith you r log
showing the scoring and other pertinent
Information. the usual signed declaration
that ru les and regulations have been ob­
se rved, and you r name and address in
Block l eiters.

Your entry must be postmarked no
la ter than February 15th to: U.R. E. Inter­
na tional Contest, P.O. Box 220. Madrid .
Spain,

Hungarian C.W. Contest
Starts: 1600 GMT Sat. December 12
Ends: 1600 GMT Sun. December 13

plie r from each band.
Awards: Certificates to the first p lac e

winners in each class in each country,
Inc lude a summary sheet w ith your en­

try including the usual signed oectara­
tron. Send within six weeks trom the end
of the contest to: Radio Amateur League
of Budapest. P.O . Box 2. H·1553, Buoa­
pest. Hunga ry.

ARRL 10 Meter Contest
Starts: ooסס G MT Sal. December 12
Ends: 2359 G MT Sun. December 13

This the 9th annual 10 meter contest
organized by the ARRL has become very
popular especially with the improvement
in propagation .

It's a worldwide activity in which OX
stations are permitted to work other Ox.
You are not limited to working WfKs and
YEs only.

The same station may be worked once
on phone and again on c.w. No cross
mode. however. A maximum of 36 hours
operating tim e is permitted out of tne 48
hour contest period.

Exchange: Stations in the 50 U_S. states

It' s the wo rld working the HA's on all
bands 3.5 through 28 MHz on c.w. only.

Operation will be in three classes: Sin­
gle operator, single band and all band.
and multi-operator all band . (ClUb sta­
tions are considered as mutti-ooerator.)

Exchange : RST pius a contact number
startingwithOO1 . In addition. the HA'swill
send two leiters to identify their county.
(BA, BP, BE. BO. CS. FE. GY. HA. HE. KO,
NO. PE. SA. SO, SZ, TO, VA. VE. ZA. Total
of 20 on each band.)

Scoring: One point lor each HA contact .
and a multiplier of one lor each different
county worked on each band. (Same eta­
uon may be worked once on each band
for 050 and multiplier credrt.j

Final Score: Tota t 050 points from all
bands times the sum of the county multi-

Say YOtI Sawlt t- eo

For c omple te information concern ing the HF6V and other
Bunernut products. cemect your dealer or write for our free
catalog.

Suggested amateur net prices:
Model H F6V l..ulomilic b..nd,wllching !l-O·IO m~e-rs) __.. _. . SIS900
Mod...1T BR-16O (160 mt1 ...r b.i.... r<."SOn.Jlorl . . . . . . . . . _ . __ 3950
Model JO MCK ()(l mt1er corw ..~n 1,,1 tor HFSV·lI 'H FS\'· III 2950
Model RMK·II (roof mounhnjl; k,1 w,th mulhhand radi.l1s) 41.50

BUTTERNUT
ELECTRONICS

CO.
GARY AIRPORT BOX 356E Rte. 2

SAN MARCOS. TX 78666
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and Canada send RS(T) and their state or
province. Others (including KP4. KV4.
etc.) will send RS(n and a consecutive
contact number sta rting with 001. Sta­
tions not land-based w ill send RS(T) and
their ITU region.

Scoring: Each completed OSO is wo rth
2 points, 4 points if it's w ith a Novice or
Technician . The multiplier is determined
by the US states. VE call areas. DXCC
countries. and ITU reg ions worked (as
sent by non-tano-basec stations). (U.S.
and Canada not counted as a country.)

Activity w ill take place in the portion of
the 10 meter band normally used for c.w.

at UiJ' 'EI' lac 'Ill

~
FOR REAL SPECIAL PRICES ~ ICALL
Madison Electronics SupplyG G

~
Mondav-wecnesday-Frlday

~Between 6 p.m. & 10 p.m.
(Central Time)

G G

~
800·231·3057

~Daytime, Ca ll : 713-658·0268

==G MADISON G

~
c ~

~
Electronics Supply

1508 McKlnl'Mly. Houston. T•••s 17010

(;]t 11:;)' n." ·e t Ie
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ana lor pnone operation, Oscar contacts
also permitt ed.

Awards: Certificates to the highest
scoring single operator station in each
ARRl section. VE call area. and OX coun­
try. Mult i-operator. Novice. and Tech.
awards w ill be issued depending on en­
tries received from respective areas,
also for non-land-based stations.

As for all ARRl activities, it is recom­
mended that you send a large s.a.s.e . for
appropriate log to rrns and instruction
sheets.

Mailing deadline for logs is Jan. 15th
to: ARRL Comm unications Dept., 10 Me·
ter Contest. 225 Main St., Newington, CT
06111 .

Canada Contest
0001 to 2359Z Sun., December 27

Again sponsored by the Canadian Am·
ateur Radio Federation , this contest tot­
lows the same pattern as the Canada Day
Contest last Ju ly,

Activity wi ll be on all bands, 2 through
160 meters. phone and c .w. Single opera­
tor. single and all band, multi-operator all
band only.

The same station may be worked on
each band and each mode for 050 and
multiplier creon.

Exchange: RS(T)and OSO number start­
ing w ith 001 .

~cori ng: to po.nts tor each contact w ith
Canada. t point if with others. and 10 bo­
nus points for each contact w ith any
CARF ottlcta! news station using the sut ­
f ix TCA or VCA.

Munlplier: Number of VE orovocesaer­
ntones worked on each band and each
mode (12 prov./terr. x 8 bands x 2
modes lor a maximum 01192 possibte .)

Contacts with stations outsioeof Cana­
da count for OSO points but no multiplier;
VE1 's are requested to identilytheir prov­
mce.

Frequeneies : Phone-1810. 3770. 3900.
7070,7230.14 150. 14300,21200.21400,
28500, 50100. 146520. CW.-1810,
3525,7025. 14025, 21025,28025.50100.
1441 00.Try phone on even hours,c. w. on
odd hours.

Awards: A Trophy to the overall single
operator winner. Certificates to the top
sco rers in each category, in each VE
provinceztemtory. U.S. c all area , and OX
country. and also to the highest score
from a Canadian non-Advanced amateur.

Include a summary sheet showing the
scoring and also a dupe sheet with your
log. Mail ing deadline is February 1st to :
Canadian AA.F.. P.O. Box 2172. Stn . 0 ,
Ottawa. Ont . K1 P 5W4. Canada , Non­
members may include an s.a.s.e . for
copy of results (do not attach stamps).

ZERO District aso Party
Starts: 2000Z Sat., January 2
Ends: 0200Z Mon., January 4

ThIS year's party is again being soon­
sored by the MissiSSippi Valley Radio
Club. The Zero district covers a lot of ter ­
ntorv, so a lot of activity can be expected.
hopefully from some of the rare counties.

Stations outsi de the Zero District may
work Zero stat ions only, but ZEROs may
work both in and out of district stat ions.
The same station may be worked once on
each ba nd and mode, and mobiles in
each county c hange,

Exehange: RS(T) and OTH . ARRL sec­
lion and county lor Zeros. ARRl section
only for others.

Scoring: For Zeros-Total OSOs multi­
plied by (Zero counties + ARRl sections
+ OX countri es) wo rked.

For onen-:Total aso s multiplied by
(Zero ARRL sections + Zero counties)
worked ,

FrequlnCHls: CW.-3560. 7060. 14060,
21060. 28060. S.5.8.-39OO. 7270.
14300. 21370, 28570. Novice-3725.
7125,21125.28125.

Awards: Cert ificates will be issued to all
entrants who submit a log and inc lude an
s.a.s.e . Endorsements wil l be given for
high score in each ARRl section, OX
count ry, NovicefTech . class, and Spec ial
Mobile Class.

Mailing deadline is Februa ry 15th to:
Mississippi Valley Radi o Club, WIllSI,
3518 W. Columbia, Davenport , Iowa
52804, Log forms and a copy of the re­
sul ts are avai lable for s.a.s.e.'So
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a monthly feature by

GEORGE JACOBS, W3AsK

THE SCIENCE OF PREDICTI NG RADIO CONDITIONS

D ecember ionospher ic propagat ion
condi tions are typical 01 the winter sea­
son in the northern hemisphere.Although
the hours of daylight are snorter than at
any other t ime, the ea rth is closest to the
sun during December and the density o f
the ionosphere is expected to inc rease
more rapid ly after sunrise than dur ing
other seasons. The level 01 solar activ ity
is expected to remain relat ively high, tur­
ther assuring genera lly good ionospheric
propaqanon conditions, at appropriate
limes. on all amateur bands Irom 6
through 160 meters.

Atmospheric noise and static levels
should be at seasonally low va lues during
December, and signal levels are expect­
ed to be except ionally high dur ing many
band openings.

December Band Openings
Excellent daytime DX openings to all

areas 01 the world snovrd be possib le on
the 10, 15, and 20 meter bands . Also ex­
pect 6 meter DX openings to many areas
of the wor ld during the daylight hours,
partic ularly w hen condi tions are expect­
ed to be High or Above No rmal.

From sundown to Midnight, expec t DX
openings towards the south and west on
both 15 and 20 meters, and towards the
east and the south on 40 and 80 meters.
Fai rly good DX openings should also be
possible on the 160 meter band from the
eastern hal f of the country towards the
north, east , and south.

From Midnight to sunrise check both
40 and 80 meters lor openings to most
areas 01 the world . Openings to many
areas of the world. part icularly towards
the west and the south, should also be
possible on 20 meters, o ften with strong
signal levels. Some fairly good ooerunqs
should also be possib le on 160 meters,
main ly towards the south and the west.

DX propagat ion condurons on the 160
meter band generally peak during De­
cember. Expect the band to open to.
wards Europe and in an easterly direction
beg inn ing at about 8 p.m. 10 all North
American time zones. and contmumq un­
t il about 3 a.m . in theAST and EST zones.
1 a .m. in CST, Midnight in MST. and 11

11307 Clara St.. Silver SPflng, MO 20902
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LAST MINUTE FORECAST

E_,oKI'" 5"," e l O"e lil,
P.opeo" "'" _ • . . . . . . . . '" "' '" '"
Ab<fte Normel:". 15. n. 31 • • • C

Hig h Norme l: 3. a • •• 14. 111.
21. 23-2".30 • • C C·D

lOff Normel: 1·2, 5. 1. 9. 13.
16-1 a. 20. 25. 26-29 •• .~ C·D H

BII'k>w Norma l: 10. 12. 26-21 ' C C·D DE E

Ois lurbtd: 11 c.e D·E E E

W_ e . ,oK' ''' sigllal q"em, ja; A_ E.cellenl openlno•
..ceplionelly s"0ft9. , 'eHy _""n,I' o.., I., lfte n S' +
JIl ee.

B-Good openi"i!. mode..le l, "rono ,,,,,n,l, .."l"i!~
Iw..... S, ' lid S9 + JIl dB. wilh 11 11 1t1 1' d l"i! or noi...

C- F,i.openl"i!. _""n,lsbe_"mode..' el , s lr0"i! snd
we,". .."l"i! be lw_n S3 'nd S'. wllh ,ome ' sd l"i!
, nd nois e .

D-Poor openi"i! . with weak slg n, l, .." Ing be_" 5 1
I nd S3. end with con,Jde'lble I'di"i! e nd IIOlsl.

E_ No o pening e.peetl'll .

HOW TO USE THIS FORECAST
1. FInd p,ope",tion )lId u ..,ocll ll'd wllh patt lc"la '

bind op$ni"i!',om P,oplgllion Chlr" I ppelrlng on
Ihe lollowing plglS.

2. With the p' Op_/l_t loll ;lIde. , use the lboYI Ilbll to lind
the u pee ted s ignl l q uslit, I ..oe lltl'll with lhe bend
opening fo' I ny dey of th e monlh. For lumple, I n
opening shown In the chl rls with ' propl"eOollllldl.
o r 3 will toe good·IO·fll, (q on D' c . ls i Ind 2nd. good
(Bl on the 3rd, ..cellen l ~ A) on Ihl . ' h. good·lo-lel,
(B·C) on th e 5th . elc .
Fo r upde led Inlormelion. I"bsc rib-e 10 b)·weekly MA Il ·

A·PR OP, Oe .ld O. Mel. e l. Edllor. S. Wesl.lew C,..celli.
Genello. NY '404.

p.m. in the PST zone . These 160 meter
openings would favor transmitter loca­
t ions in the eastern half of the USA Open­
ings towards the south, particularly to
Central America. the Ca ribbean area and
the northern countries of South America ,
shou ld be possib le from about 10 p.m. to
3 a.m . in all lime zones. Openings to­
wards the Pacific. Australasia , and the
Far East will favor stat ions in the western
ha lf of the country, but it should be worth
the t ime to check for these openings in
other areas as well. Condit ions should
peak between 4 a .m and local sunrise.

In looking lor DX open ings on 40. 80,
and 160 meters. keep in mind that optt­
mum condit ions occur just as the sun be­
gins to rise at the eastern terminal of the
path.

For those interested in short·sklp con-

omens on the h.f . bands during Decem­
ber . try 40 and 80 meters during the day
for openings less than 250 miles. and 80
and 160 meters for this same distance at
night. For ooenmqs between 250 and 750
miles, 40 meters looks best during the
day. and both 80 and 160 meters look
best at night. Between 750 and 1300
miles. try 20 meters during the day, 400r
80 meters from sunset to Midnight, and
80 meters from Midnight until sunrise.Try
40 meters aga in lor about an hour or SO
alter sunrise. For openings between
1300 and 2300 miles, try either 15 or 20
meters during the day. 20 and 40 meters
from sundown 10 Midnight. and 40 and BO
meters until sunrise. Check 40 meters
aga in for an hour or so alter sunrise .

This month 's column contains OX
Propagation Charts valid through mid·
Feb rua ry 1982. Short·Skip Propagation
Charts for December appea red in last
month's column.

Solar Cycle Progress
While declining slowly but stead ily

since Janua ry 1980. the present sunspot
cycle took a small tu rn upward at last
reading . The Royal Observatory of Bel­
gium, the off icial keeper o f the world 's
sunspot records, reports a monthly mean
sunspot number of 158.2 fo r August
198 1. This results 10 a provis iona l
smoothed su nspot number of 141.4 cen­
tered on February 1981 . Solar activity is
measu red by the level o f smoothed sun­
spot number. The result for Februa ry is
jus t over a point higher than the smooth·
eo sunspot number recorded for January
1981 . Such fluc tuat ions in a solar cycle
are not unusual, but this recent spurt up.
ward WIll help prolong the period 01 reta ­
ttverv high sola r activity and the assocrat­
ed good ionospheric propagation condi­
tions ,A smoothed sunspot number 01 120
is forecast for December 1981 .

V.h.!. Ionospheric Openings
With the continuing level 01 relat ively

high solar activ ity, some w orldwide DX
openings on the 6 meter band should be
possib le during December. Peak condr­
nons are likely towards Europe, Africa .
and in a genera lly easterly d irection an
hour or twobetore Noon, towards Central
and South America and the Caribbean
area from an hour to two before. to about
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given time. The Inserts can also be used
for determining sunrise and sunset t imes
for any location.

The OX Edge is well fabrica ted , never
outdated, requi res no calculations or ad·
dit iona l data , can be used anywhere with­
out modification, and supplies data In­
stantly. It truly opens new hor izons for oo­
it-yourself propagation predictions for
the h.t. amateur bands. It is an aid that no
DXer should be without!

The OX Edge can be obtained lor
$14.95, postpaid In US, Canada, and
Mexico (other countries add $2 .00 for
surface or $4 .00 for air delivery) from The
OX Edge, P.O. Box 834. Madison Sq, Sta­
uon, New York, NY 10159.

The OX Edge makes an ideal corroan­
Ion to the Shortwave Propagation Hand­
book, by George Jacobs, W3ASK, and
Theooore J. COhen, N4XX.The HandbOok
stresses co-It-yoursen forecast ing and lit ­
erally contains propagation " road maps"
10 wo rldwide shortwave propagation con­
ditions that eliminate much ot the mys­
tery and cornpiexuy usually encountered
in making such determinations.

The Editor 01 this column would like to
take this opportunity to extend tus warm.
est Wishes to readers everywhere for a
very Merry Christmas and a Happy New
Year and holiday season .

73, George, W3ASK

December 15, 1981-February 15, 1982
Time Zone: EST (24,Hour Time)

EASTERN USA TO:

Jens Frost, a recent, distinguished visitor
to W3A$K 's shack from Denmark. Jens is
Editor of the pres tigious World Radio TV
Ha ndbook. The WRTVH is considered the
" bible" for fac ts and figures. generalln·
formation, and operating schedules for
every e.m.. t.m. , TV, and srortweve

broadcast station in the world.

an hour after, Noon, and towards the Pa-
ctnc.Australasia , and the Far East during
the later alternoon and mto the sunset
period. Don't expect 6 meter OX open,
ings every day. and it is likely that there
will be considerably fewer openings com­
pared to the two previous winters when
solar activity was higher. Best days to
check for OX openmgs are when conof­
nons are expected to be High Normal or
Above Norma l. Short-skip F-2 layer open­
ings on 6 meters should be possib le on
some days for distances as short as 1300
miles. Shorter distance openings may be
possible from time-to-tune as a result of
an expected seasonal inc rease in spor­
aorc-E ionization.

December should be a good month for
meteor-scatter ionospheric propagation
on the v.n.t. bands. The Geminids, a ma­
jor meteor shower wrucn should reach its
peak on December 13-14, should pro­
vide between 60-70 meteors into the
earth 's atmosphere each hour. The Ur­
sias, a less Intense show-er, is expected
to peak December 22-23 with a meteor
rate of approximately 15 an hour.

Although December is not optimum for
trans-equatorial open ings on the 6 meter
ba nd, some should be possible, particu­
larly from the southe rn tie r states deep in­
to South America , The best time to check
for TE openings is during the evening
hours between 8 and 11 p.m., local time,

Auroral displays often occur more tre­
quenuv in December . They are more like­
ly to occur when n.t. conditions are ex­
pected to be Below- Normal or Disturbed.
DUring Auroral d isplays, short-skip iono­
spher ic orcoaqatcn may be possible on
the v.h.t. bands lor distances up to ap­
proximately 1,000 miles.

The DX Edge
Do-It-yoursett predictions of band

openings depend to a great degree on be­
109 able to determine w hat regions of the
world are in daylight , in darkness, and
where the day·night terminator , or Gray
Line. is located, There are complex com­
puter and other graphical programs avail­
able for determining these. but they are
expensive and not 10 the cc-u.vco-sen
category . Now- comes the OX Edge ,
which provides this data simply, immedi­
ately , and at a cost most radio amateurs
can afford.

The OX Edge IS the bramstorm of Tony
Japna. N2UN. It is a snde.rute-type oe­
vice, consisting of a p las tic carrier( 11 3/1 "
x 4 3/~ ") imprinted With a un ique double
map at the world. It shows the 40 CO
zones of the world and many country ore­
fixes . In addition, there are 12 transpa r­
ent p lastic slides (6 1/ . " x 4 3/1 "), one tor
each month, wh ich slide into the carrier.
Each slide shows the Gray Line and areas
at daylight and darkness. By sliding the m­
sert through the carrier , yoo can easily
detertrune for your location the area of
the world that ISm daylight, parts that are
in darkness, and the Gray Line at any
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This month by

ROD LINKOUS, W70M

I=====®~=====I
NEWS OF COM MUNICATIONS AROUND THE WORLD

Table 1- nle above listing of OX ne ts was provided by the Totem Tabloid, edited by
Jack Bock, K7ZR. Unfortunately, it ma y not be complete, Also, the times may shift
wi th propagation changes with the seasons. The frequencies ma y vary plus or
minus QRM. If you know of well-organized and reliable OXnets not /lsted, drop me a
line and we 'll share it with all.

DX Nets

Time (UTe) Day (Radio) Name Freq . Remarks

0000 daily The Family Hour 21345 Check 30 minutes earlier
0000 dai ly The Family Hour 28575 Winter months
0100 week day Brown Sugar Net 14310
0200 Sunday 40 Meter OX Net 7080
0200 daily CHC OX Net 14298
0300 weekends Brown Sugar Net 14310 Winter months
0500 Fr iday Arabian Nights 14250 JY3ZH NCS
0600 Tuesday-Friday Pacif ic OX Net 14265 VK3PA NCS
0630 Saturday-Sunday 80 Mete r OX Net 3795
0630 daily P29JS Net 14220 VK2BKO, VK5MQ. VK9NS
1400 daily The Family Hour 14225
1500 Sunday Foreign Service 21416
1600 Sunday Arabian Nights 28616
1600 Sunday VE OX Info Net 21355 Winter months
1800 daily YL isss System 14332
1800 daily Afrikaa ner Net 21355 Winter months
1900 daily Safari Net 21292
2300 daily The Family Hour 14225

T here are many things that OXers have
in common. Get two or more in a room or
in a round table and the conversation
shifts to that interest which makes OXers
unique. Then again, there are some items
about which there is no real agreement.
One of these is the OX net.

OX Nets
The real proof of the OX pudding is

working the OX. Many prefer to go the
Lone Ranger route: hear them, work
them, and disappear into the noise. It is
hard to believe how aggressive these
quick ones can be until the rare country
comes on for the first time , And many
times it doesn't have to be the first timeor
a OXpedition to be in a super rare spot.

With the advent of reasonably priced
equ ipment and antennas, the OX com­
munity grew almost overnight. This was a
welcomed change, especially when the
new OXers were in the sparsely populat­
ed countries. The emergence of the third
world countries brought prosperity to
some and the desire to enter into what
had been a rich man's hobby,

In earlier years only those willing to
build their own gear or pay large sums to
the very few suppliers cou ld get into the
thick of chasing OX. Even with World War
II surplus gear, entry into OXing took
some electronic talent.

The new wave of OXers brought new
vitality to this great hobby. However, the
shear numbers brought problems, too,
One such real problem was figuring out
how the many newcomers could work as
many countries as possible with the least
amount of trouble and still work. OX con­
testing answered much of the demand
for the more common countries. DXpedi­
tons got a few more to the young and
hungry , Contesting and OXpeditions
weren't the answer lor everybody, nor
were they for all year around.

Like with every problem, eventually
new solutions evolve. To the phone OXer,
the pileups became awesome. The band
often became a battle ground. Then

*563247thAve. S. W., Seattle, WA 98136

104 • CO • December, 1981

came the OX net and list operations. lists
are probably the oldest fo rm of gang OX­
ing. I remember many from the a.m. days
in the early fifties. The OX net became a
dominant OX scheme in the seventies.

The Family Hour
Two of the better known OX nets are

the Afrikaaner and The Family Hour. In
my very first OX column in CQ many
years ago, I ran an item on the founder of
The Family Hour-Bill Bennet. W7PHO.
It really didn't start out as a OX net on
14225 MHz. It was more or less a handy
watering hole for Asian and Pacific OX
stations to chat with Bill. He gave the
Americans overseas a chance to ta lk to
home and get the latest news. Bill provid­
ed consistancv. as he was on 14225 al­
most eve ry day without fail.

Bill's other hobby is spo rts. He never
really got over his early schoolteaching
days as a coach, so the OX stations in
Asia and the Pacific knew where to find
out what was happening in the sports
world ,

Bill, the coach, also brought another di-

mens ion to the 14225 gathering-disci­
pline. As most know, he is an iron-fisted
no-nonsense emcee. It also allowed the
mul titude to participate in his number one
hobby-OXing.

Soon the word got around. Others join­
ed the initial local W7s in a quick QSO
with the rarer Asian and Pacific coun­
tries. Then Bill got the OX stat ions tobring
along a friend. Then came along even
more rare countries. So. over the years
others joined in as participants and sub­
stitute emcees.

Today, The Family Hour is on three
bands daily. Others took up running the
daily shows, See the table for current
times and frequencies. The times may
shift with the seasonal effects on propa­
gation. Except on 10 meters, you need an
Advanced or higher license to join in the
net. Yet many of the OX stations move up
with an emcee into the high end of the
band.

The operating format varies with prop­
agation and the rar ity of the OX station.
Usually the "last letter" scheme is used.
If not too many need the coun try, they
use the shotgun approach. Then anyone
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To most p ilots, airdromes like the one pic­
turea here are considered aircraft carri­
ers. Th is one doesn 't move or pitch. be­
cause it is the home (temporarily) o f Bob
Bryan, WH3AAB. It is known as Johnston
Island. Supplementing each other.
WH3AAB and KH3AB have almost taken
KH3 off the top 100 most-needed coun-

tries lis t.

When it comes to

AMATEUR
RADIO QSL's .

it's the

ONLY BOOK!

• •

1

ORDERTODAY !

US or Foreign Listings

Order both books at t he !tam e Urn e fo r
$39.95 Including shipp ing.

$18.95 $3.05 $22.00

$ 17.9 5 $3.05 $21.00

u U$C.llbooI;

o FCIfe'll""'..,.

.....~lIbook IIC

:t Dept. Q...._...._...
925 snerwOO<l Drive
Uk'; Bluff. IL 60044, USA

~901$U$on b lue field, red letter ing. 3" wloe
" 3 " high. Great o n Ja c ke t $ and UI>$ .

~~llbooks
NOW READY!

Here they are! -tne latest edilions. Wor ld·
famous Radio Amateu r Callbaoks, the
most respected and complete IIstlng 0 1
.ad lo amate urs . U sts ca lls, license classes,
..dd.e, s Information. Loaded w i t h special
fea lu res such as ca ll changes. pref l "~ of
t he w orld, standard time c n ar ts, w orld­
w i de QSL b urea us, and more. T he U .S.
E dition features o ver 400,000 list in gs,
with o ver 70,000 ch anges from laU
yea. . The Fo reign Editi on hilS o ver
.370 ,000 IIsll ngs. over 60,000 c ha nges.
Place y our order tor the n ew 1982 R attlo
Amateu r Callbaoks, avail ..b le now.

Or ae r fro m your dealer o r directly from
t he punttsner . All direct o r ders add shipplnq
chil rge . Foreign r esiden ts add $4.55 for
shipping. Il l i n o i$ res tc ents a dd 5%ulll$ tax.

~SPECIAL LIMITED OFFER!
~ Amateur Rad io

Emblem Patch
........- only $2.50 postpaid

Interspersed between the USA areas
They take a specific number from each
call area to keep rotaunq through the se­
quence- This is a very organized and pro-­
duelive OXing spa t.

The 21355 MHz channel makes this an
all-hands bash. Thanks to very seasoned
emcees or control stations, th is is a great
source for a new country or two. Before
and afte r the net, OX OSL Information is
available for the asking .

They usually have an east and west
coast control station. This ensures that
an area called gets a chance to hear the
net con trol.

The CHC OX Net
The Certificate Hunters Club (CHC)

has revitaltzeo their net activi ty. When
Clif Evans, K6BX, became a Silent key ,
the daily CHC gathe rings waned. Under
new leadership, theCHC DX net provides
a good chance for the Genera l Class OX­
er to work those OX stations with 20
meter only ability.

They, too . use the east-west system.
This late night gathering affords a large
variety of OX. As they gel established,
th is could become a very la rge group .

The YL International SSB System
This is probably the largest continuous

net for OX. This net is both international
and intranational in scope and format.
Norma lly, call a reas are covered in this
sequence: 1,4, 7,0, 3, 6,9, 2. 5. 8. l ,elc .
This unique order allows the OX stations
a chance at a variety in a short period,
ver sus the normal regional approach of
the normal numerical sequence.

Another great feature from a OX sta­
tion's point of view is the ability to lind al­
most every state lor WAS on each day.
And they OSL! The large group 01

can get on at first by identitYlng to the
control station with the lastletter 01 their
call. II it is a rare OX stancn being run
(COni rolled) by the emcee. they may take
a few trorneacn cauarea.lt is standard to
run one OX station at a time. It a rare sta­
l ion comes on regularly, he will be asked
10 wa it un til the less frequent attenoers
and sometimes less rare station is work­
ed. Sometimes they will spin off a OX sta­
l ion wilh a stateside station as an emcee.

The statement "only tho se who need
him for a new c ountry come wilh the last
te tter of your call" has special mea ning. It
means don't work him for the umpteenth
tim e. But if you need him for a new band­
country or zone-country, join in with
those who need him for the very fi rst time.

Discipline is a hard Ihing 10 under­
stand. If a bad acting (can 'I follow instruc­
tions) OXer is identified, he will have to
wai t for another day to work OX on The
Family Hour. Breakers from a call area
may get the area put on the end of the Hst .
or put off until tomorrow. Thus. the area
sometimes pollees ils own . Patience is
the key, as almost everyone gets a
chance eventually.

The Afrikaaner Net
This winter month OX net is probably

the best known of all. This is largely due to
the OX using the net and its order . Princi­
pally, th is net provides the best chance to
work the rarer African coun tries. How­
ever, many other rare countries show
daily. They, too , like to work the Africans.

The Afrikaaner group has a very order­
ly and disc iplined system. The order of ro-­
tation through the USA call areas starts in
the area cetermmeo by the day of the
month. For example, on the 23 rd day of
the month, they start With the Sro call
area. Canadian and other OX areas are
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Kure Atoll
loren WolIl, KH6lW. dropped me a

short note with the pictures shown in this
column. He reported not only a qreat
time. but some interesting uobns about
the small OX country.

Dave Goodwin. WB01CSJKH 7, is sta­
noned on Kure with the Coast Guard
through July 1982. He is active 10 runn ing
phone patches lor the twenty Coast
Guard personnel stationed on this rsotat­
ed duty stat ion. He can usually be tound
along WIth his OSl manager, Bart,
WB6FBN,on the Brown Sugar net , 14310
at 0400 UTC.

Dave has been very helpful in getllng
KA6HCl (also a Dave) on the air , He has a
Novice license and should soon be pro­
viding Novices with a Kure c.w. OSO on
15 meters. Dave Goodwin has been en­
couraging KA6HCl to become active. It
was WB01CS who assisted KA6HCl in his
first OSOs on the air from Kure.

Besides providing the world WIth a

does little. Most emcees (controls) try
their best to make the two stations do it on
their own. The problem is tnat there is 01­
ten another impatient guy wailing. who
hears both sides and throws in the miss­
Ing call or signal report. OX accomplish­
ments are a personal thing . II that tS ac­
ccmotisnment. an assisted contact, in
their log book, SO what. Yet the tmar tauv
IS distorted But when It gets down 10 the
last Ilfty or so, it really IS a minor item. For
If they wall another day, they can repeat
the whole episode and make It a real two­
way contact .

Some big gun DXers don't like the nets,
as they don't give them a chance to show
off their musc le except in a positive
way-as an augmenting emcee. How­
ever , the OX net does stop the umpteenth
59 + 20 both way reports and nothing
more.

I got a short note Irom a lillie pistol
(QRZ OX talk) with 100 warts and a verti­
cal. He reported chasing a semi-rare OX
station who had been working the pi le
down at about one to two a minute for a
couple of hours . Just about the time he
had a chance to work t um. along came
uie big gun.One call, and the lonq-wmded
050 began . It went something like this:
" Name's Bob, you're 59 + 20, running kw
to 6 elements at 120 feet. Nice to work
you aga in. Our last dozen or SO OSOs
were short, so I thought I'd say hello. .. '
A halt an hour later, the 050 was still qo­
Ing on. and the band dropped out.

Maybe OX nets aren't the answer lor
everybody or for an t imes However , they
do serve a real need and a purpose , If
they are not your thing. avoid them. But
don 't jam or louse them up, for you can
bet the tamuy jewels , they are here to
stay. So, il you can work the OX but not
the cont rol station, hang in there because
you'll get another chance il your patience
holds out.

Antonio L. F. "Lopes" Lopes. 30BB£, is
at his usual position on the bottom of a
huge pileup. Lopes handles the multitude
with much skill, He has calmly given
many a new country from his Mbabane,

$waizland OTH.

a great way to work OX in a hurry. It is like
fishing in a fish farm. II you want 10 work
DX, go where the OX IS. and a sure bel is
the OX net. tt is reliable and most are wel­
come.

For the OX station, it provides a harbor
or haven from the constant pi leups. At
least he gets a chance to meet some
fr iend and enjoy a little serm-orcamzation
in a normally chaot ic medium. If the OX
station has a language or experience limi­
tation, it provides a means to slowly gain
the ability to cope. One OX station reports
that the OX net is the only place where he
gets to use more than a 100word vocabu­
lary.

On the other side 01 the coin, the most
common comment is "lt isn't rea! OX­
mq." Maybe that is true Maybe, When an
emcee or control station gives too much
help, he is being a crutch often beyond
reason . The OX stat ion turns out to work
the emcees over and over, and the Dxer

The consistent signal of Bill, YJ8BG. is
temporarily silent walling for a change of
address and call. Bill operated from Vila.
Vanuatu unrilltlis last summer when he
returned to Australia. If you worked him
and haven 'r received a card, be patient
and we will let you know of Bill's new call

and address.
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The WPX Program

E",gpe

Oceanoa
No Amel oca
So Am...-oca

IS$Banders makes the probability of the
net havmq adequate control stat ions very
high. However, the tremendous partic i­
pat ion makes the sequence through the
call areas often longer than some Dxers'
oanence. It's a great way to chase OX
and get the OSling caught up.

Don 't become confused by the net's ti­
tle. The Yl Isse group is composed of
both men and women .Although this is the
biggest dally gathering of vts. the re are a
lot at OMs there , too.

Pros and Cons
1thought I'd cover a few of the main is­

sues for those who might not have been
part of the captive audience when the
subject came up. It also may capture
some of the steam from a couple I 've
heard.

It goes without saying that the OX net IS
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The pa ir in front o f the Kure Island landmark are Loren Wolff, KH6L WIKH7 and
Da ve Goodwin. WB0JCS/KH7 (right). The occasion was Loren 's fifth trip to Kure
Atoll shown in the o ther fra me. He was visit ing Dave for two weeks funning phone
patches and whitling down the pileups. thus providing Dave a little breathing room
when he gets a chance to get on from this fare spot. (Photos by KH6JEB and

WB6FBN)

Kure contact, Dave Goodwin is busy the higher dunes. Those stationed on
keeping the LORAN station on the eu. He Kure are blessed with comfortable
hopes to be active on 40 and 80 meters. weather ranging consistantly between

Just a bit about Kure : Kure Island. 60 0 and BO° F. With three san boats and
more accurately Kure AtOll. is an oval two Boston Whalers, those interested In

shaped atoll, 5 miles at its maximum di- water sports are blessed. Lobsters are
ameter. located 50 miles northwest of abundant in the lagoon and are caught
Midway at the extreme northwest end at regularly by snorkeiers and scuba divers.
the Hawaiian Arch ipelago (see the Kure provides a haven for many Monk
photo). Although it is nearly 1.200 miles seals. an endangered species at seals.
l rom Honolulu, It is part 01the slate of Ha- Green Island supports breed ing coror nes
waii. The LORAN station is situated on ot many species of seabirds and serves
Green Island. the only permanent land. as a rest ing point for several species 01
and is located at the southern side at a migratory shorebirds and ducks. Among
lovely lagoon. Green Island is about 1.5 them are the Goonevs. bosun birds.
miles long and almost V2 mile wide. The French Frigate birds. Boobies. and many
maximum elevat ion is 26 feet on one of types of terns.

-_.-.... ......-
\7/ f C"i •_.•..,,--- .•-, - •
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Full-performance Satellite TV Receiver

540 RdW'd St .. M~, 0-00 4 5342 , USA
Phone· (5 13) 86&2421 • Tele. 288-017R. L. DRAKE COMPANY

a All 24 Satellite Channels • Attractive Styling • Digital Disp lay • Up / Down Channel Button Control
• Fixed and Variable Audio Tun ing for all Subcarriers • Normal /I nverted Video Switching

a Signal and Tuning Meters a Single and Double Down Conversion Models • Alc lor drift-f ree operation
a Remote Control and Remote Metering Options • Suggested List as low as $995.00

wnte for brochure or see your dealer.
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The WPX HONOR ROLL

C.W.

The WPX Honor Roll is based on the current confirmed prefixes which are submit·
ted by separate application in st ric t conformance with CQ master prefix list. Scores
are based on the current prefi x total regardless of an operator's all-time count. Honor
Roll must be up-dated annually by addition to, or to confirm present total. If no up-date,
file will be placed into "inactive" until next up-date. No fee required for additions to
Honor Roll totals.

%, N6FX m OLI MD
928 16SF '" K2FO

'" PY40D '00 +\BUG

'" KH6HC "" 11YRL

'" YU3APR ss KUAf

'" 151Z ''" KA3A
~, OJ3LR

''" JH W RQ

''" N4Y8

""" W480Y ~, 14lCK

-oo- WD8 MGO no WA2FKF
ass JH1VAQ '" WB 7YOX
989 OE2EGL "0 EA3KW
sse N6F X M KUAF

"" W6Y MV zoo AC2J

'" 12MOP '" 15AfC

'" CTlUA ". WBBlAl

''" ZP5AS 629 YU3APR

'00 N2AC '" VK3NOY

'''' ISNOA '00 V+\6YL

5 Band WAZ
Standings as of September 1,1981

The lop 11 contenders for 5 8and WAZ:

1 K5UR, 199
2. ZL3GO, 198
3. OK3TCA, 197
4, LA5YJ .197
5, Ol3PZ, 197
6 DL3RK,196
7, W8GT ,195
8, N4RR. 192
9 LA9GV. 191

10. N6DX, 191
11. F6DlU, 191

1 ON4UN , John Devolde re (Belgium)
2, K4MOG. Gary Dixon (U SA)
3 SM4CAN . Kent Svensso n (Sweden)
4 AA6AA, Stev e Orland (USA)
5 W8AH, Albe rt Hlx (U SA)
6, W6KUT, E A. Andress (U,S A. )
7 EA8AK, Ferna nda Fernande (Spain)
8. LA7JO. Stl9 Lindblom (Norway)
9. EA3SF . Fernando Blenert (Spain)

10. OH1XX, Hannu Nrermnen (Fin land)
11. EA80l, Julio Rosello (Spain)
12 W~SD, Edwa rd Gray (U.S A.)
13 K~ZZ, Gary Knutson (U.SA)
14 ON60S, P. Michiels (Belg ium)
15, OK3TCA, E. Mercer (Czech}

107 Slalions have atta ined the 150 zone level

All 200 zones worked:

N4MM
V01AW
VK4SS
K6Z0 l

YU100 S
YU1AG

VE7CNE
LZ1Xl

JE1JKl

WOYDB
N2SS

YU70DS
DJ6VM

WB2NYM
DL1 MD
OJ1CX
rezsc. x,

WA40MQ
N4NO

Packed and ready to head tor another
rare spot is Jerry Kangas, A9XOO. The
bag has more than enough tor OXCc.
Flanked by Willis Propst, K7RS, (left) and
Bill Bennett, W7PHO, Jerry passed
through on his way to and trom Oregon,
his home when he is not in the tar corners
ot the globe, Jerry was to be part at the
South Yemen, 70 operation in Seotem­
ber. Hope it is history now, and I am in the

log. (Photo by K7RS)

21280 from 2100 to 2230 UTC. (The DX·
er) Brian, AH6AT, is now operating as
VU2MSG from the American consulate in
Calcutta . QSls go via the American Con­
sulate, Calcutta, Washington, OC 20520.
(ORZ OX)

T5TI is a new call for Somalia and has
been heard. 600DX cards are still in lim.
bo. Also G3JKI/5A and 9U5JM cards are
not acceptable for OXCC, yet . (The DXer)

1653 WBKPL 1415 N4UU 121B
1633 W2NC 1333 K2VV ,~;

"'" ON40X 130 1 G2GM ""1491 WA2HZR "" N2AC 1077
1471 ' WG 1262 KSUR "'''1467 OllOT 1261 W480Y '00'

"" N6JV 1235 W3ARK """1434 K6XP 1234 W9FO ses
1420 YUIBCO 1225 DJ7C)( ."

MIXED
2 154 F9RM 1622 W9DWO "'" SM I l"V 1127 «sea e~3 12MOP
2 15 1 YU2DX 15B4 DJ7CX 1269 PA2TMS II 16 $M3 EVR '" LA7JO
1975 K6XP 1575 W2NUT ' 1240 K6Z0l 110a "'0 eoo K1AGJ
,~, ""G '''' "OCW "" K508 toso KBUG -sa OK28 L
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.eeo W2NC ,see """ "'" DL1MD 1017 W lCB '" N41B
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"W N4MM 1434 YU2RTW ""' WAIJMP ,..

"~" ''" KA 3A
1/13 N4UU 1411 N4NO 1175 IN3ANE "" KUAF ''" W6YMH
1693 W3PVZ " W YUlODS "" 16Sf "" K6DT '00 NN40
1655 W480Y "'" KE41 1155 WOCNl '"' JAIKRU '" ''"'1647 W71l C 1332 W9fD 1151 UK3MO '" D~OC ,n WilJ lE
1623 K5UR 1325 N6AV 114B JH W RO '" UA3FT '" JA9 FAI

8.8 .B.
cos f 9RM 1421 YU7BCO 11 62

"" IO AMU 140B 14ZS0 "'"lB33 "" 1375 K5UR 1121
1759 K6XP ,aoo PA0SNG 11 2 1
,~, K2POA 1285 W90WO 1105
1672 ""G 1262 N4UU 1072
1543 N4MM "'" IW 8 X roeo
152B K2VV 1234 PA2TMS 1040
,"00 IBYRK I1B9 HP1 JC '035

"" IBKDS TlS I OZ5EV 10n
'47~ ZL3NS 1163 AA" 1010

From The Pileup
The stack is down as the bands were

good, so most of those who dropped me a
note were busy chasing DX. The contri­
butors are given in parentheses.

There is a new "OX Group" with 32
members in Cuba. They are printing a
standard QSl fo r the group's use. The
Feoeracton de Radioaficion de Cuba pro­
vides the world with a chance to work the
CMs and cas on.au bands . The following
are active on 75180: C02GB, C02HQ,
C02JA, C04RCB, and C05GV. I am ac­
tive from 40 to to meters. (C020M)
Gavin, VP8AJW, in the South Orknevs
meets his QSl manager, K0JW, on
Thursdays at 1030 UTC on t 4275 MHz.
Steve, K0JW, says he won't take a list,
but Gavin will stay around a while towork
a few. Take it easy on him, as he is an in­
experienced operator. (QAZ OX)

Sked with Les, 7Q7lW, in the country
of Malawi at 2000 UTCon 2t282 + QRM,
hopefully every Saturday. (WB8RJX)
Good news for all, as the crew change on
Crozet, FB8W, this year brings an active
ham to the island. He is F2Cl. He will be
going along 10 operate as FB8WG He will
be serving several months of duty there
and should be QRV by now, if not. shortly.
(OAZ OX) Cocos Island, VK9NYG, heard
often on 21190 transmit while listening
around 21290 at 1300 UTC. (The OXer)
Zl3PO expects to return to Chatham on
14 September for two years, Heoperated
from there some years back. He consrs­
tantly is strong and is exceptional at
handling the pileup. (QRZ OX) South Ork­
ney, VP8ZR, is reported to frequent

When is OX not OX?
Usually when it is an illegal operation,

The HHI»N operation may be more than
meets the eye in this case. Navassa Is­
land is the center of a dispute on owner­
ship and control. The Haitian govern­
ment, thus the HH call, claims the nearby
island, too. So if this one is really Haitian
territory, scratch another super rare one
from the list, as it doesn 't meet the dis­
tance rule. If it isn't Haitian, scratch
HH(/)N, as II is an unauthorized operation
at last report. Hopefully the XZSA and
XZ9A certification will clear this one up.

Also the demonstration of K7LAY/BY
from mainland China is another interest­
ing item, The OSOs may not count. The
most significant thing is tnattne first olive
is out of the bailie. Let's hope the next
olive comes easy,

Paulau is listed in most DX logs as the
Western Caroline Islands. Yet, they did
not sign the articles of alignment with the
rest of Micronesia. So, from some points
of view they are now an independent na­
tion separate and apart from the other Is­
lands making up the Western Caroline Is­
lands. Until final disposition of the Trust
Territories of the Pacific, this case is out
with the jury. Work them, it is a rare DX
country regardless 01 how you count it
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I NOW, send RTIY I
: with a kever :
I or I
: CW keyboard ! :
I I
I ..... I
I I!Ii I
I I
I ~";" I
I r- I

: Micro-RTTY :
I $299.95 """,.pri<. I
I I
I kantromcs brings you the I
I newest development in RTIY I
I send /receive devices w ith I

the Mlerg-RTTy.tm
I Mlcro-RTTY can instantly I
I convert ON from any kever I
I

or ON keyboard into stan- I
oaro AFSK two-tone RTTY or

I two-tone CW10 . I
Micro-RTTY sends and reo I

I cetves RTIY at 60 , 67 , 75 and
I 100 WPM plus ASCII 110 baud. I
I Adva....ceo programming of I
I

the internal rrucro-comouter I
ana panel controls provide

I for transmit /receive, CW ID I
ana automatic or manual car- I

I naqe return /line feed ICR lFI
I functions. I
I Mlcro-RTTY will receive I
I

any shift of RTIV and display I
the message on t en big ,

I bright f lo rescen t displays. An I
I

active 100 Hz f ilter at 2295 Hz I
and a " tuning eye" make tun-

I ing fast and easy. power is I
I supplied by a 9 vee adapt er I

that'S Included.
I All t hese features, and I
I more, are packed int o a small I
I

2W ' by 5" by SW ' enclosure, I
see your Authorized Kan-

I tronics Dealer f o r a demon- I
I

st ratton or write for a FREE I
b rochure.

I I
I I
I I
I I

: K4l Kantronics :
I

(913)842-7745 I
1202 E_zsroStreet

I tawrence. Kansas 66044 IL J

OU CO to EI8H
~.uwu /3oll 1O P"'-3ARM
~.lJ,I,I(PI:JA 10 PAJAAt.l
~.ILIOC 10 WA2.JOC
I'2'IVV '0 It1W
_U 10 UA9XWU
12f'll 1O UPZ8EB
lTlW. 10 DK2lX
lTUS 10 0K20C
1,nU 10 KaQ.A
TUIlC 10 F6£W'"
1M1'1f 10 KSVT
1U41f 10 WA6RW
T3IllI 1O G8lGe
UA1~AJII to UK3SAB
Vl3lYOISTZ to V£JFRA
ntMl to V1(9t<S
vrzuy 10 WA2IFI
vnJII.' 10 Kl l 'HP
'I'I'l'YiII 1O GW4FJK
V""'C 'o W,uTWS
\ftA,IW 10 KIJW
'tV9fU 10 W INU
'I'Qtf'II to W I HSP
VS6CT 10 KB9N
YUlWNO 10 OF1EO
WAl lIllIKlll lO AD t S
.o4'UII(H2 10 W ICS
" IAlI IO HB9AJD
lUfF 10 WB3JWJ
nuo to HB9BUX
roTA to oeWYl
RW-I IO VK91'lS
avlOl to G3SVK
SXIl 10 W4FRU
U ' NUT 10 WB2FTK
SI4I(U to S". 5.ASE
SH3YT '0 K5VT
SIt3ALE 10 OKO!OC
SU1IE ,o OKZOC
524CI '0 PM ADC
1NIl to K5VT
7NCF to J.....Kl T
If'liCX 10 K<'O' E
If'liU 10 K20lE
Il"6KY '0 K2Q'E
If'liIllH 10 K::OIE
81.I WS 10 G::MI
905L to WN4D~l
90SYT '0 K5VT
9US"V to K5'o'1
9nlll JII to K1MM

Some have asked about the many OSL
managers listed in th is column. The main­
stay for OSL manager route is the excel­
lent W6GO/K6HHO list. Vet each month
QRZ OX lists curren t operations and their
OSL rou tes. To put ic ing on the Hst. sever­
al of our reade rs take the time to drop
a line with a list of those managers
they used wi th success. I thank the single
contributors! Even though you may not
get mentioned here , the multitude also
thanks you.
AlZTY 10 J A.2f(l T
AlUJII '0 zsscu
CHZ.U to VEZElCC
CHZFDU to V E2flC(;
CU"A lo J " lUT
CSItJC lo CUFU
OIL. 10EA3BOW
OIJIIF to EAtOl'
OINl lO PAfl:X)t,l
C3IN. 10 PAlGlIIj
OINK 10 DlSKX
0100 to PAlGlIIj
01KV 10 0E3GBB
C31n 10 FGOl O
01" 10 PA.e:;t1lj
01WS to PA«ilN
DJINl(/Sn 10 DF2AG
DJ:JTFfHII to DJ3TF
Ell5fI~ 10 EA56W
EI9CJ 10 WAJCEC
El2A& 10 w,uVDE
FinE to F68FH
FCIGllQ to DJ6Z1ol
fWllN 10 W9E1N
Fl&AE fFC 10 DF6HI
6U1IWO '0 GtKIU
$lJ:JTn 10 G31VY
$W4ICiO to WB3AI('
1l50DO/911 10DJGGI'l
Hun 10 H89fIB
Hl"'K 10 WB9AGA.
Hl!T N 10 W3GN M
HL!n to WB9RGA
HUJ,u to YN110lAT
IZOENfSN3 to I6DZB
"G3JLlI"Dl to JG3CKF
JW& JIIY to LA6"'Y
JW7Xl lo LA lXB
"X68AA to LA1JO
"lIFT 10 LAS NM
J6lCV '0 WD4NBX
J6lDV to K2QIE
J8T8l to W1JP
lA1HRKfKH8 10 IK1CG
K811lJ1T1Z to KA1CRX
KC4AAC '0 W6MAB
KC6SW to K1I A
KC6U ' 0 KT TI
KX6Zl to K7T1
KSVUfS V5 '0 W3YY
K5VlIlnY to K5VT
KTUfHHl IO WIJ I
DHZ8H/DHI to OH2BAD
AD1S 10 80. 3::135, Ok lahoma Cily. OK 13 113
Kl 20C to UlrICh Ade lunll , Klopstochtr . 2, 1001)B",hn 1 1, W
Ge'many
I(SY1 to V Thompson. 4028 Per~ta . Apt 4 , los Ar>g6 i\1S, CA
secas
YUNS to J SmIth. 80. 103. Norlolk ISlaocl v16 "usl'a l,a
>OW
WAU OC 10 W W DlCke,son, 351 C,ampton 0, , Mon rOll, MI
48t6t

73, Rod,W70M

OSL Information

Again
Last September 'S column on DX con­

testing didn 't bring me any ma il. Guess
everyone understood correctly to write to
Frank Anzalone, W1WY. The lett ers I
heard about mean you do read the col­
umn and that's what it is all about . Thanks
for the cards and notes. See you in the
pileups !

OSL Help!
Thanks to those who helped when call­

ed upon last time for the clues to the old
and elus ive OSL routes. Still need clues
to VS3JLN, 5A5TH, 5A2TP, and HR1GSO.
Thanks lor the notes on VP2VEH, but It
turned out that he is still moving around,
so we need a 1982 address.

VE31f'fl
F::RK

K3LUE

KB8MF
DF3FJ

K8VFV/2 15w",..cess
I8INWI2!iO."'=XE1"'DXi212, ,. r

KB5FU
VK::DPN

K8VFV

"'"rose

"'"
so
soe

'"""''''zoe

""""::a "'HZee MHZ
ea "'Hz

''''.....

....-

c.w.

S.S.B.

VK::DPN
K8'o'FV

''''"''

C.W. Endorsements

8.8.8. Endorsements
K1FL/3 11

"""''''''''K5DUTI300
WlOUI298

W,ulOFI295
K9UM./288
V£31PA1Z61
k.RSFUi216

KK 'lCa16

"'",~,

,~,

The tola,_ 01 act_count"es III 318 The bilSlC awa'd
lee tor !IUbSC'_S toCO III U For nor>-sut>s<:,~. ,111I $10
In or"'" 10 _~,., tor IIle 'eduCeG lUOIC'oOe< 'at", ple,;l se
enclo$f! YOU' Iatesl CO ......""'9 _ w,th yOU!" aoPIoCatoon En­
""S""lftflt Sioclo",s a ' " $ t 00 Ullcloates not ..-....ng~ IIISU·
ance 01 a stoc . .... a '• .....,.. " "" w""'" an S a S e III oJnC_
!or cont"m,lI00n 01 lOla' R", aneJ .,pllCat"", lorms lor tt>e
CO o x .....a'dS P'og'am y be obla.ned Dy"""""""J a Dust-
ness s'ze. No 10 _lope, setl·add'_ and stamped. 10
CO OX .....a'dS Manage<. B,Dy W4~ams , N4UF. flo" 9613.
Jacl<sonv"Ifl. FL 32Z08 US " OXs ta'oOnS must one""'" " .I'a
p06ta~ lo r a'Hna" 'eply

'""'""'"'"'"'"'"'"'"

Giorgio Giacomin, 130SE, is at the con­
trois in vtceme. Italy. The certificates
speak well of his OX exploits. (Tnxs-

Photo W7IIT)

The XZSA. XZ9A, and VU7AN cards are
gelling microscopic treatment at the
OXCC desk. (Totem Tabloid) Lots of OX
Christmas parties. If you are in the area,
contact one 01the local Dxers lor details.
PVRC in the Wa shington , OCarea and the
Western Washington OX Club in the Seat­
tie area have big plans as usual. (ORM)
Roy, G3Z0A, does 160 meters the hard
way. Imagine the thrill 01 a long haul 160
meter contact with a home brew ORP rig
with less than 1.5 watts. (SPRAT) There
are so many OXpeditions on from almost
every corner of thewcnd. that it is hard to
catch slim until long alter the OSC and
two hours in the pileup. Work them, log
them, and then worry . (A ghast 01the past
... WCOXB c irca 1975 but more true to­
day.) (ORM) Mike has recovered from the
auto acc ident and is very act ive using the
new A71 prefix With the o ld XD suffi x as
A71AO. (ORl DX)

CD OX Awards Program

Say You Saw It In CO December, 1981 • CO • 109



•

FREE TO CQ BUBSCRIBERS
AdYertislng Rales: Nco-ccmmercrer ads are 10 cents per word includ ing abbreviations
and addresses. Commercial and organization ads are 35 cents per word. Minimum
charge $1 .00. No ad (non subscriber) will be printed unless accompanied by fult remit ­
lance. Non-commercial ads free to CO subscribers (maximum 3 lines per month). All
ads must be typewritten double spa ced. Recent CO mailing label must accompany ad.
Closing D.te: The 10th day in the third month preceding date of publication. Because
the advert isers and equipment contained in Ham Shop have not been investigated, the
Publi sher o f CO cannot vouch IOf the merch andise listed therein . Direct all cor ­
respondence al"ld ad copy to: CO Ham Shop, 76 N. Broadway. Hicksville, NY 11801.

SATELLITE TV ... HOWAROICOLEMAN TVRO
BOARDS .•• Build your own N leUite TV receiver .
For ffiOfe Informahon write . . . Rober! Coleman,
At. 3, Boll 58-ACa, Travelers Rest , SC 29690.

WANTED Halhcraller 5 ·1 lhrough 5·7 , 00·1 . 8 HPA,
SX·l0, SX-12, and ctoer ea ,Iy Hamcrarter gaa r, parts,
manua ls, and accessories Any condll ion, For mycol·
Iection, please Wille, even II in doub l on Model No
Oluck Deems. WD5EDG. 4500 Russell Dr , Austin,
IX 78745.

HAlLICRAFTEAS ServICe Manoals. Amaleur and
SWL WnTelOl' peces. Speclry Model NumberSde$lr.
ec. Ardco EleclrOf'llCS. P.O. Boll 95. Depl C. Berwyn.
L eoaoa

D:NTAON CLIPPERTON " L" ampllher With 10 me·
ere, Mint ccoonco. $475 , W1WEF, 408 Thompson
St .• Glastonbury, CT 06033 Phone 203-633·2756.

CASH FOR DECEMBER 1915 10 December 1919
OST's lor personal couecnon. Ken Miller , K6IR,
16904 Goo, wesnecton Drive, Bockvufe. MD 20853
Phone (301) 774·77CS

WANTED 1979 ARRl Handbool<. Ham Radio Hand­
took by HeflZberg(1959). saoe Hardlook. 171h Edl'
~ (W6SA11 HL SchUltz. 610 Young Rd., a-e. PA
'6509

FOR SAlE' TR·18SO WIth KP$-12 supply. SP·30
speaker, ni-cad supply, and COM SPEC 5&32 PI. in·
stalled S400 urm. KB9UG. 73 Fir , Par1l Forest. Il
60<,.

@)t;)r===1

SOCI ET Y O F W IRELESS PIONE ER S, INC.
(SOWP) Prolesslonal RIT operators invi ted to join
our non·prolit h lstorica ll sclenllf ic organ izalion.
IFN free or send dol lar for sample SPARKS JOUR­
NAL 10 cover mailing costs. QTH: Boll 530, Santa
Rosa, CA~02.

WANTED : AN·MS connectors, evncnrce. etc .
Send net. BHI W illiam s, PO ' 7057, Norfo lk, VA
23509 .

OLD TIME RADIO tlaoscnphon diSCS wa nteo. Any
see. speed, subject. W7FIZ. Bo. 724. Redmond, WA
98052

NEED HELP 10l' your Novice Of General TlCke!? Re­
corded Audoo-vosual Theory Instrucloon. No eecvco­
ic background required Free Il'lIOffl'lation, AmaTeur
license, P 0 Bo. 6015, Nor101k, Vlrglnl<l 23508

FOR SAlE OR SWAP: Video camera. wireless bead­
sets. Seneca l 5ON6&2llmtr. 2 mtr conv w pre amp&
pwr. SASE lor luil iisl. Kl UVR, 2A Brookside Or" em­
ron, CT 064 13,

SOLDER LUGS (assorted lypeS) 201$1.50 or 50J
$300, 600WVDC .001,.F Mylar cececnces 201$2.50,
5Ot'$5.oo. 100IS9.oo, or 2501S2O.00. all prices cost­
paid V, Marl in, PO, Box S07, Cibolo. TX 78108

FOR SAlE' 758-3B (#85372), round emblem. two h~

ters. 3128-3 Speaker, RFE d'9,tal reeocot. In exce­
lent ccootco With manuals and II'ISlruclions $750,00
plus shipptng A Dcrtotrer. K2EEK. CO MagaZine, 76
N, Broadway, HiCkSVIlle, NY 11601.

UNEAR AMPLIFIER PLANBOQK: Fourteen ecen­
plete Iransistor ampliliers Irorn 2..400 MHz. 1~1000
watts. 96 pages, $11.95 plus $2,00 shipping New
me and two stage mlCrOlNave to antennas, cable to
COflVfIrters. 30 and 40 channel. and cable lnver1ers.
Free Ilyer. $1 .00 IOf lui cataloOue, rell"lndaOiB
K:iVISA. (401) 846-5627 . AP Systems, PO. BOll
263C0. Newport , RI 02840.

WANTED: Gold plated connector pins, scrap.
Paying $1.00 per ounce and up. Ron Guard,
W6TWT, 10105 s tern. Cupertino, CA 9501 4, (408)
252-5067 .

PRINTED CIRCUIT BOARDS QUK:k Also CirCUit Arl·
work socoees. Free Samples, InlOrmalion. CIRCUIT
'MJRKS. 1118 7th (COl, Neptune, NJ 07753

ANTENNA RESTRCT1ONS? OOO't settle lor 2
meters! AeJOlfllnetlds and nets Wllh our highly ell..
ceor compact radialor IOf you r partICular needs
within the 3510 1« MHz spectrum. Send stamp IOf
Iree brochure W1HGZ, COM·RAe INDUSTRIES,
1635 wesl River, Grand Island. NY 14072.

MICROWAVE TV: Super performing downconverter
kil special $55,00 + $1.50 shipp ing, Complete kil
systems from $144.95 to $194,95,Free cataioq.Laa­
TRON ICS. P.O Boll 171HS, Rogers. MN 55374

INTERESTED IN ORP? Full Inlormahon lor s.e.s e
CAP/ARCI. Box 12072, Capitol Slaloon. Austin. Texas
7871 1.

SALE ElectronIC eoces, I" e new condllion. SASE
.bseph Schwartz, 43-34 Unoon 51, FlUstwng. NY
11355. Phone (212) 461·5933.

CUSTOM EMBROIDERED EMBLEMS, your de­
si gn, low minimum, Emblems, Dept 10, t.nuercn.
New Hampshire 03561.

WANTED: Used Tantalum Capacitors. PayIng
31 '!oz. W6TWT, 10105 Stern Ave., CuperUno, CA
95014.

WANTED: YAfSU FV·3Ql Remote VFOlM anoaOCa·
bles, N80 FO, 6879 McCord. WorthIngton,OH 43085

JOURNAL, RADIO COMMUNICATIONS, RSGB, re­
cent issue, wanled, R. Randall, K6ARE. 1263 lake­
hurst Rd , Livermore. CA 945SO.

WANTED: linear Amplif ier TEN·TEC. Model 409 ,
WB1GMH . Pillsheld, Vermonl 05762, Tel: 802·746·
6334,

FOR SAlE I Healhkit 58·200 wil h 10 meters, excer­
lent, $325 . Healhkit Test Gear, 5280 Series (page 61
Heath Catalog), A.C, Supply. unused. Heath aligned,
$175, Healhkit HD-lO Keyer, $25. Yaesu FT207R
wa cceseoees. mmt, $350, A" Bernsle,", N2KA, 387
Ave. " S", ADt 60. Brooklyn, NY 11223, phone (212)
376-1387 .

THIS BIG G IS THE

SYMBOL OF
METROLlNA'S FASTEST
GROWING HAM DEALER

EXPORT ORDERS INVITED (803)366-7157

84s.6~83
u.I.:;.M.O.
1039 LATHAM DRIVE, ROCK HILL, S.C. 29730

" See You At The CharloUe Hamfest March 20th & 21st."

SClL: Heath IM·l202 DMM best oller. Heath SBA·
300-3 6M conv never Used, $25 .00. Dow 1101/Coa.
Relay. $20 ,00. K4HHR

HT..46 XMTR. SSBICW, reow. 8O-10M, wlf'S, HQ·l 70
RCVR, 160-6M. Both A1 wlmanuals. $140 EA + UPS.
W40KB, 1115 sonoecc. Orlando, Fl32809

RADIO BOY BOOKS for sale. SASE lor a nst Richard
Randall, K6ARE, 1263lakehurSI Ad, Livermore, CA
945SO.

WANT .tals IOf Wi lson 14025M 146.t3f73,l0170,
25185. 146.52RX Also need Rohn 25 sectcoe. T2X
rotOf. AA1K, 145 Farmhouse Ln , Bear , DE 19701

WTOROLA 2 Tone Generalor. Pil Tone GeneraTOf,
Reed Tesler. $20 each. SASE IOf complete IISI
K6KZT. 2255 AIe.ander. Los Osos, CA 93402,

FOR SALE' MinI HQ180AX w/ rare noose
"Immunlzer. '·loaded wilh features,E. Erickson. 343
Calherine 51., So. Amboy, NJ 08879

MID LAND 13·895 Base/MObile 10M rig 15W P.E,P.
28.505-28.795. $140. a-erement 10M beam 8 ca.
$40,1 yr, old, HW8, $140. 8 months old. M Gustoll ,
Route". Manila. IL 61546
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"Give a gift that will be
remembered through the years­
THE FINAL EXAM. It comes in
Novice, General, Advanced, or
Extra Class editions and will
help a YLlOM/youngster pass
the FCC tests."

$9.95 per copy. Add $1.50
for shipping and 1st Class
mailing if ordering direct.
Available at dealers nationwide.

.-.

,.
It

Publishers of: The Complete Idiot's Guide to OX. Band-Aids, and DX·Pedllor.

Richard M. Baah - KL71HP

The staff and management of Bash Educational Services wish to extend their warmest
Season's Greetings this holiday period and to thank the thousands of supporters throughout
the world!

BASH EDUCATIONAL SERVICES,INC.
P.O. Box 2115 • San leandro, CA 94577 • (415) 352·5420

CIRCLE 14 ON READE A SERVICE CAAD

EVERYTHING FOR THE AMATEUR

2805 N.E. 2ND. AVENUE

TlX 522035 VICOR

"ESTABLISHED 1960"

MIAMI, FlORIDA33137

MIAMI 573·8383

FT. lAUD 524·4484

The Oldest And largest Stocking Authorized Dealer In Florida, Our Service
Facilities Are The Finest In The South Along With Our FCC licensed Techni·
cians. Our Highly Qualified Sales Personnel Will Be Very Happy To Take
Your Orders Or Help You Solve Your Communications Problems.

AMATEUR RADIO CENTER, INC.,Your Radio Communications Department
Store, Can Set You Up With: HF, VHF, UHF, RTTY, CW, Amateur, Marine And
Commercial Systems To Meet Your Requirements.

KENWOOD, COLLINS, DRAKE, YAESU, ICOM, MICROLOG,
CUBIC, HAL, SYT, TEMPO, KLM , LUNAR, STANDARD, HY·GAIN,
HUSTLER, LARSEN , DENTRON, J.W. MILLER, M.F.J.,
VIBROPLEX, BENCHER, ENCOMM, AVANTI And Many Other Fine
Products.

"We Service What We Sell " " Hablamos Espancl "

Say You Saw It In co
CIRCLE 21 ON READER SERVICE CARD
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Dan's Got It All!
OSLs & RUBBE R STA MPS - Top Quality! Card gam­
oes and Stamp rntcrmatco 50'. Ebbert Graphics
0·2.80.70, Westervi lle , Ohio 43081 .

CIRCl E.1 ON REA DER SERVIC E CARD

OSL CARDS: Special State QSL cards. Different de­
sign lor each slate, Free cata log . MailOrder ElPress,
Dept. CO, 80. 703. Lexlnqton, NC 27292.

MARCONI WIRELESS TELEGRAPH 00, OF AMERI ·
CA. We have a small quantity 01 ORIGINAL STOCK
CERTIFICATES, signed by the Vice-President and
Treasuler 01 the Company, sealed. iSSued. and can­
celled. MARCONIl irst proved that messages actuaf.
ly could be sent by wireless, and sparked the imagina·
tion oIlhose who became the Inst HAM RADIO OP·
ERATORS. These certificates, eatee in the 1910·s.
are c:oIorlui WIth an e.ceQIionally niCe VIGNEm 01
M,ss Uberty srnlng between globes 01 the East and
west hemisphe,es. with transmISSion towers on
eeen SIde . Each c:omesframed and mattedin a beau­
tiful 11· l( 14 · " BURNS OF BOSTON" 'rame with
glass. ready to add 10 the decor 01 any room or shack.
ORIG INAL MARCONI CERTlFICATES COSI mUChless
than limited edition art works, represent the beo;I in­
nlng of our gleat hobby, may increase in value(Sc:r ip.
optlly , the collection 01 old stock and bond cert lli·
cates, is in Its infancy and becoming more popular).
represents the beginning 01 a giant corporat IOn (RCA
was lormed with the express purpose of buying OUI
the Marconi Telegraph Co. of America), rnakes a
uruque addition to any home, and ma kes a great gilt,
10 day unconditional money ba ck uue.eruee. Price
complete and de live red (we pay shipping Charges):
$49,95(Pa. resoeres must add $3 fo r sales ta. ). Send
check (pe rsonal checks OK : place your calt on your
Check and we wilt ship immediately without waiting
tor the check to clear your bank), Money Order, or
Master ChargeNiSA information to: AUTHENTIC
CERTIFICATES, INC.• P.O. 80. 153, Aoc:k Glen, PA
18246. Phone : 717-384·3800. Checks received alter
lhe MARCONI Ceruncates are sold out will be return­
ed uncashed,

WANTED: Hallic: ralle~ HT-45 Unear Amplifier , must
be in good c:ondition. Contact larry, KC8LS, eo. 713 ,
Buckhannon, WV 26201 .

QSL CARDS by a reliable company with 16 years ex­
perience insatislyingcustomers, Top qualil y, reason­
ab le prices, 12 colors , aicss-cce tec, designed tor
you. FREE CATALOG. Write to: Mall Order E.-press,
Dept , CO. 80. 703. Le.ington, NC 27292.

YAESU F1101 $300.00; Yaesu FT101EE $.450.00;
Panasonic: RF4800 digital general coverage receee­
525000; all minl, Jim Cammack, KD4TR. 755 seer­
wood DriVe, Le.ington, KY .t0502, (606) 278.aG26,
(606) 253·5824.

WATER ISLAND DXPEDITIONS story octceer CO .
page66. "SWEET" KY" Virgin Islandvacalions,ClIb
rates. L.imeStone Reserval lOl15, RD4. Pnnceton. NJ
08540, (201 ) 329--6309,

HUNTING OLD RADIO TUBES? Schematic: dia·
grams. books,parts. etc. Send wants to G.C. B1izzprd,
K..HTl , 61 4 Hollywood Ave.• Sullolk. ~A 23434

PV·i0iDM

PL.ZOi0

., VAESU

"·101ZD

QTR·24D

LIONEL LOCOMOTIVECOLLECTORS: Gage 027 one
each: Engine 1110 and Eng!ne 258 pluscera and ceo­
trois M INT CONDITION, Best orter . W3 BAG. Jotin
Murray, P.O, 80.183, Brad. ute. 1.40 2171 4.

PLAYBOY CLUB: Plan ahead now to attend the ARRL
Hudson Division Convention October 30·3 1, 1982 , at
the Playboy ClUb, Great Gorge, McAfee, NJ, For into
send SASE to HA RC. 80. 528 , Englewood, NJ 0 7631.

MERRY CH RISTMAS and HAPf'Y NEW YEAR lelklw
DXers de Skip, WB8QWM

WANTED:cons lor Hammarlund Comet Pro and Na­
tcoet SW·5 and 3. Will buy receiver and coils One
Comet Pro DDWL COil lor trade. Howard Hill , KE6AZ,
4117 Lyrner Dr.. San Diego, CA 92116: (71 4) 281 ·
8732,

WANTED: Aliled Knight " Span Master" regeneratIVe
recewer (any condition); Globe DS&HlO; National
NC66; NatlOr\Jl XR·5Q COil icms. Johnson Naviga·
tor: nevcc DR·3D: AlII6d RadIO Catalogs 1951
through 1957 and 1962. AI Bernard, P.O. eo. 14576,
onarco. FL 32807. (305) 351·5536.

FREE SAMPlE - Award wlflnlng ham insider newslet ·
te- - Best in the buSineSS! Judge 101" yoursell ! Send
SASE wQ. starTl)S: THE WSYI RfPORT: 80. ' 10101.c:
Da llas, Texas 75207.

IIlll

•. ",
, "

PT·10711

D~(SI_) EJBa"~ Pad< D llubbort Ovc_
[J a ..........-.+I -Ockl Spill 2~ Wall H, . ~ Wan low

g r T Pad [OJ F'n>c '_ maboe 8 _ Su~,

Orlkr 2. hou.~. d ay (2 15 1 884-6010
FR EE UPS · H .P.S. Inc. W A 31FQ
1138I1OXWQOO RD. JENKlNTOWN.PA.19046
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•
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CIRCLE 20 ON READER SERVICE CARD
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BE fiRST TO KNOW precisely when and where to
work enme choice OX. Bi-weekly LI OX Bulletin has:
Hot OX News-Time and Frequency 01 each goodie­
OSl Inl~PJopagahon f orecast-and more ... Send
business sue SASE 'or tree sample 01" $1210r 1·year
domeSl IC subscription to: long Island OX Bullet in.
P.O. eo. 113. Huntington, NY 111"3

PT.707 FP·80A

Dan C. Britt, K4(JRK

Britt', 2-.alJ l\alrio J&.lIre s J&rrllirr
2508 Atlanta 51. , Smyrna, GA 30080

L-Belmont Hills Shopping Center (404) 432·800

CtRClE 13 ON RUDER SERVICE CAII D

Rolin Distributors
P.O. Box 436, Department C
Dunellen, N.J. 08812

201·489·1219

WE'RE ROUN
IN CRYSTALS!

2 Meter Crystals - 83.95 each
(10 or More - 83.50 each)

____IQlIIa.RWIlIY~EBBXYLI _

We Stock Crystals For:
Clegg Dfake Icom
Kenwood Midland Regency
Standard Wilson Vaesu
Lalayette Tempo VHF Eng.

(We Also Accept Order s For Custom Crystals.)

CINCINNATI AARL '82: Hamlnon Counly ARPSC III­

vrtes all hams to participate in the second annual
Ohio State Convention. Two luN days 01 amatflUr ec ­
tlVl!leS fon.wns. meehngs, e.hitMts, Ilea mal1r.et, and
more l This ALLINlXX>AS activily w~1 take place on
Saturday and Sunday, February 27 and 28 FOI" lu,­
ther informatIOn contact Cincinnati ARRL '82, C0m­
mrttee ' 01" Amateur Radio. P.O. 80• .t6311 , O ncin­
nati. Ohio 452"6. Deale'f and e. hibitor inquiries invit·
ed Regist' ation $4 , Flea Marlt:et $3 .

DRAKE G-4 Console complete $325.00. U,P.S. dellv·
ered, KB3TN (215) 745-0383.

WRL GLOBe CHIE F 90A + SM 90 Mod. With marw­
als , $45 , Pf'D, U.P,S. Clem Duval, 33727 arcemee.
Sterling Hgts.• 1.4148077 (3 13) 268·2"67.

SELL: UnmQdilied m int Heath Tower cryslal, mic, DC
PS, and manual. $25 ppd. Sever , 7267 Tara Drive N.
Mob ile , AL3661 9.

WANTED: Book tit led " COM MAND SETS" byCowan
PlJblishing Corp (CO). C.T. Huth, 146 Sc:honha rct! St.,
nmn.OH 44883,
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2MVS814 kit

O N LY TELREX GI V ES Y O U ALL
THESE FEATURES_
• Wind Wryly"l is 10 0 mph•
. .. KWP power rating rain or $hi ....
• Piltented boxed cCUxl,,1 ·'Balu n ·' .
• Heavy-duty steel gusset m ounllng

plate and straps.
· 2" 0.0. reinforced aluminum boom.
• urge d iameter, reinforc.d. t.aper

swaged dura l elements for m in i m u m
weight and exceptional stren¢ h !

• Stalnleu steet eleclric,1l' l'I.lrdwlIre.
• Phone and cwcapabillty all bln GS!

If t op 2 M eter performance is your require­
ment, Ihe 2MVS8U kit consi sllng o f 2 ea.
phased 2 Meter "Balu n " fed precisi on tuned
• element Arrays out perf o r m even qu."
stacked antennas o f other m;lkes.

Better than op t im u m full sIzed Di go le pe ••
f ormance tTl an antenna whiCh can be set ug
within the hour, needing a minimal support
st ructu re. (ex ist i n g t o wer, house t ree etc.)
The " I nver t ed-V ee " I)rOduCes a l o w-an gle
" Balan cea" O m n l·Direct ion al pattern , which
Increases the signal to noise, and signal to
In lerferance ratios. Complete slm gUfled
Instrucllons ar e grovidcd.

NO T UNERS N E E D E D !

P.O. Box 819 • Asbury Park, N.J. 01 112

""'""~' For ' . " ",c... dala.nd prlC4l1 on lhe complele Tel.ex line phone
• ...,.1"". n;g"t, day or hOIiG1y.nd Ie.ve you' call s;gn. we will
'espond wil " our 1a1..1calalOg

By t!'le only test tllat me.Jlnsanythlng •••
on the air compar ison ... thIs illrilY con­
tinues t o ou t per fo r m 1111 compet ition •••
anO has f or three dealdes. Her.'s why
,•• Telrelt uses II un iQu e trllp design
employ in g 20 HIQ 75 00 V cer . m lc can­
censers per antenna, Telrlllll uses 3 op tl­
mum-space d . ODUmu ....lun.d reflectors
to provid e mallimum 9'IIln and t rue FIB
TTj-Band performance.

special N-tyPe cOll"I. ' connec to rs,
SOlid rod elemen ts (dr iven tnru
the boom ) , tlnneo co n nec:tlng lugs.,
an., sIS electrlut hardw.re provide
you wi t h peace of mind for m.ny
years!

STEP UP TOTELREX
Professionally Engineered Antenna Systems

A Tel rex " Balun" fed " Inverted-Vee" kit is the i deal hi-performance inexpensive Ind
practical to install low-frequency mono or multiple band , 52 ohm antenna system.

MIVO/ Z frequen cies $75.95 Post Paid (U,SJ

"MONARCH" 10. 15, 20 Meter " Tn·Band"
Model TB5EM/4KWP

T
L
I

Writ. Of phon. for
~and priceL
17071 462-6882

TUBESTERS ,.

• Bui ld accuracy In sendi ng.
• Run contests impartially.
• Even learn sendi ng alone!
• Relax while copying code.
• Improve your CW speed .
• Measure dash/dot "weighl."
• Determine speed in WPM .
• Interface YOUR receiver to a

DISPLAY or COMPUTER TERMINAL
using "TAlMO" ! !

CIRCLE t ON READER SERVICE CARD

ENJOY CW
MORE THAN EVER !

CIRCLE 53 ON READER SERVICE CA RD

TELECRAFT LABS
Box 1185, East Dennis, MA 02641

CIRC LE"' ON READER SERVICE CARD

PI"II-,n . lolld It• •• ' ~I>o ' o<:o....n ..

• S·t in. porfotmln~ olid ,tatal
• Hut dinipa tion raclucacl 60%

• Goodby. hlrd-to- f ind tu bes
• Unlimi tacl equipment lif.

TUBESTERS COlt len tllin two tubes,
and Ire gU"'l nteed lo r so long IS you own
you. S·line.

MODEL
S61QOC

M_/lEIN S3lt .95
USA ""'" 'h;'lIHI9

• Covers tOO to 119999 MHZ III 1 kHZ steps wll h
thumb-wheel l1,al • Accuracy oo1%סס al all Ire·
euence s • Inlernal Irtql'ency mollulaliOIl Irom 0 10
over 100 kHz at a 1 kHz ,ale · Spurs aJ1ollllOlse al
Ieast6(klB lleloW urroer • RF outpul al1tuSlable Irom
5·5OOmV acfOSS 50 Ol'Ims • Operates 011 l2vOC (if
y, amp III stOC k lor IIIlmetliate shipping U19 95
plus sh'PP<llll Ovefnlllllt (leII'o'try available al extra
cost • Ral'lge htenl1el (ph.J:se·locke<! ml.er fd....ld·
erllor above uM bltlldS II'le rolllge Irom ,1 to 580
MHl . same see as 56 ·tOO MounlS PlllVYtl.Jck .
s-ee $299.95

VANGUARD LABS
1M-23Ja"..k:tI ....~ o.pc. C. Hollie;. NY"""

F'tloM: 1212) ....2720

S-LINE OWNERS
ENHANCE YO UR IN V ESTMENT

SYNTHESIZED
SIGNAL GENERATOR

CIRCLE 42 ON READER S£RVlCE CARD
Say You saw It In CO

CIRCLE Sot ON READER SERVICE CARD
113



OSCAR " J" frequency corroarato •. Resolves inver­
sion and approximates doppler. Templates and in­
etructtcns $1 and large s.a.s.e. Dave Guimont.
WB6LLO, 5030 July SI. San Diego. CA 92110.

AMPLIFIER: Parts-Info-Sources Find it in The AMp·
LEITER, an upcoming newsletter devoted to Ham
ampl ifiers. W.ite for detai isl Andy Thornburg,
KB9WL. RR2 Box 39A, Thompsonville, IL 62690

" HOW TO BREAK INTO THE COMPUTER FIELD"
Valuable new handbook lor computer career seeker.
$6.95. Moneyback guarantee . Carroo Pubhstters.
205-CA Ridgewood Road, Easton, PA 16042,

SELL: Icom IC720 Transce iver, iC·HM7 Preamp Mi·
croobcne. Powel Cord. Manual. Schematics. Less
than 1 Year Old, $895,00. Box 513. Saipan, CM
96950·051 3.

FOR SALE: Yaesu FT202R, 2M handheld with desk
charqer, Nt-cads, in original carton . $165,00. mint.
WA2SLK. RR l Box 164A, Fa.m ingdale. NJ 07727,

ICOM 251A all mode 2mtr transceiver with desk mic.
Mint, $500.00 K9BIL, 6379 Stockwell Dr., Marshall.
WI 53559.

FOR SALE: TRAC message memory keyer. $60.
Heathkit eectroruc keyel . $45. SST r-t antenna
tuner, $15. NIllBGI, 3883 Counc il St. NE, Cedar
Rapids, IA 52402.

FREEPLANS:Satell ite Receiver. RFGenerators, Ere­
ouencv ccoverter. Lasers and Power Supplies. Plans
include cart-bet and soccners. For details send $1 ,00
postage and handlin9 to Step Indust ries. P.O. Box
52605, Houston. TX 77010.

COLLINS R·388151J3 gene.al coverage receiver.
very good. $245. FOB. W9VZR, 4627 North Bartlett.
Milwaukee. WI 53211 .

FOR SALE: National NC·2·40D Receiver. For oeteus
cont act W7B8 Tal {916) 776·3684 or write G, Cobb,
P,O, Box 201 . Lewiston . CA 96052.

FOR SALE: Siltromx 1011C in originai box wilh origi­
nal manual, This set is in very good condition. Ken
Wolfe. Box 134, Buflak.>, IN 47925.

SELL OR TRADE: Heathkit HW·1oo with PIS, Viking
Ranger. SX-43 Hallicrafters Rece iver, AN/GRC5 He­
ceoer. K7BEH 206-679·3706.

PL·259 push-on adapter enen , . 101$3.89
PL·259 & 50-239 . .. , , .. , .10i$589
OOublaMale CO nnecto. . . . . . . .$1.79
PL·258 Ooubla Feme le COnRecto<. , .. , . , .. , ..... 98'
1 It pa tch co'd w/RCA tvpe plugs eac ne nd . . . 3111 00
Reducer UG·17S 0 ' 176 . . , . . .. , 101S1,GG
UG·255 (PL·25910 eNe). . , .$3.50
EIl.>uw(M359)Sil.e ' P1ated '.' $1.79
FS9A (TV typel , 101S199

r.;g" n"c tOfs_sllipp iug 10'4 add ' l, $1.50 miR imu m
NUCATALOQ

COD edd $1.50-FLA. 1I••• • 6d . "4 Sale. Tax

NEMAL ELECTRONICS
COAXIAL CABLE SALE

5685 SW 80th . Str..' Miami, Flo 33143 Call (305) 661-5534

RG213 noncontamlnellng95'4 shield mil spec . .36'Nt.
FlG62tJ 93 ohm• . . . . . . . . . . . . . . . . . . . . . . . . . • . . 100fll.
RG11 U95'4 .hleld 7S o hm 25'/11.
RG8U 95'4 .... ield . . . . . . . . . . . . . . . . . . . . . ' . 31' lft.
RG6A1U double ,hl.ld r5 ohm , 25'1It.
RG55,1,U (RG223)double . lIve . s hield 50 ol'Im 85'111.
RG58U mil spec 95'4 s hie ld . ....... ... . . • . . • . 11'fll.

LOW LOa FOUl DIEL.£CfIK
FIG8X (mini 8195% shield .... . . . .. .. . .. .. . • . •1Pflt.
RG8U 80% leld . ... .. • ···· ··· ······· .• . .. 18'/11-
RG58U 80'4 leld . . . . . . . . . . . . . 0r'lft.
RG58U 1lS% ield ...... ... •.. .. ... . .... ... 1001fl.
RQSWU HlO '4 foil shield TVtVpe. , . , .. ..•.. . . .07'lft .

Aoto< ceble2·t8ga6·22gs . . , . . . 19'/11.
Cabie_shipp ing $3.00 1s t 100 It.. $2.00 each add' l 100 II.

WANTED Wo.k in the Elect ronic Field in the Knoxville
TN area. My experience in 20 years working on trans­
mitter and receivers from DC to 40 GH2. I have an
Amateur Extra Class license and a Radio Telephone
First Class License wit h Hadar Endorsement, Her­
man F, Schnur. 115 Intercept Ave.. NorthCharleston.
SC 29405,

YAESU utters XF·92A. XF·32A, and XF'3DC, Each is
new. $28 each postpaid within UPS delivery, GA
Dodds. P.O. Box 25. Brunsw ick. OH 44212.

OST. HR. and 73 lor sale. SASE 'or list. Richard W,
Randall, K6ARE, 1263 Lakehurst Rd.• Livermore. CA
94550,

TRADE COLLINS 75A4 mint receive. for complete
set 01 machinist tools from retired machinist. toot­
maker. Sell 3000 new receiving tubes hard to tind at
only $1 .00 each. W50 JT, 6020 rsacene. EI Paso. TX
79912 ,

WANTED: Manual and Probe tor accoton 91·0 RF
Voltmeter. K6KZT. 2255 Alexande r. Los csos. CA
93402.

SWAN 350 transcetver. 400W PEP $275, 117XC P.S,
with DC Module $100. Both $350. I ship. N4EDX. Box
9684, Bi.mingham. AL 35215.

CIIICLE 1M ON READER SERVICE CARO

WANT: Mint Kenwood VFO·120: any Nat ional equjp­
ment, working or not. SELL: 4KW 120-240V Electric ­
Stall Gas conmercrer-Outv Generator, T, N cccen.
9404 N Church 1316. Parma. OH 441 30

FOR SALE: DX·3oo, $250. Bearcat 300, $350 (new).
Heath VF·2031 wltone pad. $125. FT·227RA. $225.
NIllWB,7429 Frederick S1., Omaha. NE68124,Prone
402·397·2461.

CONTESTERS I Compute rize you. Duping with your
TRS-80. Almost instant search . Printout sat isfies
checksreet rsoutrernent. rn-merrcrv system for cas­
sette models and advanced disk 110 system for disk
models. $12.95 cass.. $19.95disk. N0 4J. Box 37345.
Jacksonville. FL 32236.

RG58C/U non-contaminating 95% shield 12'/ft.
100 ft. RG8U with PL·2S9 on each end $19.95
BELDEN Coax in 100 fl . rolls

RG58U #9201 $11 .95

\I
\\t~:'" RG8U #9208 $24.95

Grounding strap, heavy duty tubular braid
3/16 in. tinned copper 10'lft.
3/4 in. tinned copper SO'/ft.
3/16 in. sliver plated 1S'/fl.

POl.Y£TNY~ DIEl.ECf1lIC

OSL ECONOMY: 1000 for $12, SAS.E. 'or samples.
W4TG. Drawer F. e-av. GA 31032.

RICHMOND FROSTFEST: January 10. 1982, Vilginia
State Fairgroonds. Richmond, Virginia, App.ox, one
acre indoor heated space. Overnight trailer parking.
FOI information ca ll Joe Stern (804) 737.0333,

tc nOAI AC $1298
Ie 730 729
tc 2AT 249
rc 22U 269
Ie 25A 309
HT 1200 299
$T7 440 FM 299
Alpha 78 2595

76A 1495
76PA , 795

T8 5EM 425
TR7/DR7 1349
R7/DR7 1299
Morse CK1 115.00
FT7Q7 699
FRG7700 449
FTl01Z0
Mark 3 Limited . . .. 749

call toll free:nights

(800) 231·3057
6-10 PM CDST, M.W.F.

days: 713 -658-0268

M ASTERCAR D VI SA
All prices foil Houston e xcept where ind,cated. P"ces
.ub)oC! to chenge without not ice. all items guar enteed
Some itoms subj9C1 pri", sa le. Texas ,esiden.. add 6%
tax. Please add sufficient postage. balance collec!.

Order KWM 380 Now
OLD PRICE

Rockwell Accessories in Stock
Janel 8SA5 41 .95
Bash Books 9 .95
Amphenol Si lver Plate PL-259 1.00
Antique/Rare Tubes Call

GE 572 B 38
Times 24 hour Wallcl ock . . 24.95
Robot BOOA 749
Cubic 10 3 1195
Bird 43 SLUGS
Portable VJ Ampl ifier
2 w atts in 33 watts out .. . . 89.9 5
Belden 9405 Heavy Duty
Rotor Cab le 2# 16, 6#18 .. 4 5C/ft
Belden 8214 RG-8 Foam . 36C/ft
Belden 9258 RG-8 X

M ini -coax . . . . . . . . . . . . .. 19C/ft
Alliance HD73 Rotor 109.95

Cal l fo r T58305, T51305,
T5-5305 plus accessories

UJJillrn~~rn~
Electronics Supply

1508 McKinney
Houston, Texas 77010

ETO

AEA
YEASU

Telrex
Drake

ICOM

Santee

CIRCLE 125 ON READER SERVICE CARD
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IT'S INCREDIBLE, Now you can master Code lor
your first ham license or upg rade your uc ket to 13 or
20 WPM in days! Does that sound too good to be
true? CODE OUICK is a revolu tionary breakthrough
discovery which amazingly simpWles the learning of
Morse Code, Even II you have not succeeded wi th old
fashioned methods , tollow each SImple step You
must succeed or return the kIt lor total immediate re­
lund. How can you lose? Here is 008e~ample 01 how"
the system WOOcs: The Ianer 0 is learned as " DOG
DID IT" not dah dit dl t. Stop tOrtUfing yourself! Write
jcr oetans or send $399510 WHEELER APPliED RE­
SEARCH LAB. Bo~ 3261 ,lndustry, CA 91744. Tested
system contains IIvtI power packed cesseues.visua '
breakthrough cards, and orrgina l manual.

A5 MAGAZINE ... covering all modes 01 Specialized
CommumcatlOl1S Including FSTV. NBTV. MSTV.
SSTV. RnY, FAX, MICROWAVE, EME and more. Our
15th yeaf 01 publicallon! 6 ISSUes only $750 US.
$10.00 OX. A5 MAGAZINE. P.O. Bo~ H. Lowden.IA
52255 (W'BeOCD1·

BUSINESS WANTED : Enl reprenetJrlha ms inlerested
In buying an actrve erectrcocs manulactunflg busi­
ness.preferably ham-related,Reply toJ Smallwood.
Bo~ 242. Blacksoorg, VA 24060, phone, 703·951·
9000

THE PEANUT WHISTLE: Inleroal lOnlll newslette r 01
news, r9VIeWS, inlormaloon and QplnO'!, Also. conan­
cksh bargains on publlcal lOf'lS. software , equipment
and accessories OSL 10 David Hancock. I<A2ETN .
lor yea r'S subscnptron.

FOR SALE: KENWOOD 520 SE and DIGITAL DIS.
PlAY DG-5 good cooetco. $550. K4VN. Wendell
Cushing . 6184 San Juan St ., Foresl Park. GA 30050.

WANTED: 1954 copy 01 " How 10 Become a RadIO
Amateur '" WIll pay . J ,G. Swaney. 1570 King Arthur,
Streetsboro. OH 44240.

2 TELEX VIKING 235 TAPE TRANSPORTS 3 Motor 3
Head like new in rac k, $750. Bill , KA5R. Bo~ 100,
Kyle. TX 78640.

SELL: Co llins KWM ·2 and PM·2 power supply in good
condit ion, $385.00-1 ship, W,C. WA50 VD, 512-657·
0478 afte r 6 pm CST, Box 3308t, San Antonio, 1)(

78233.

SELL: Various OST and RADIO mags. 1935 to 1948
Some years complete. Make offer. Cam Burrows,
VE3BX.

WANTED: Pw . Trans!. lor 77 Mdl $I.lperiOr Inst ru·
ment Co. VTVM, Reply D ,T. , P,O, Bo~ 9064, Newark.
NJ 07 104.

WANTED: Ally Teleprinlefs made by the MITE Co.
D.T. " AnY" , Bo~ 9064. Newarlo: , NJ 01104 ,

SWAP: Photographic HiStoryCivil War 10 volumes by
Miller. 1911 , N.Y. lOf ham gear. WA2PCl, 10 1·23 LeI .
terts. Jaroace. NY 11419

WANTED: Any NatlOnlll EqulpfTl8lll, worlung Of not
SELL: Heavy duty 4KW Gas Generalor. 1800 RPM.
1:zo.240V, 300 Ibs ., buill to last T.N. Colbert.
WABMLV, 9404 N Church ' 316, Parma He;ghts. OH
44130.

CAPers:Get details 01 the G-QAPClub and free sam-­
ple magiUlne from Rev. G.C. 00Cb6. G3RN. 17 As·
pen Drive. Chelmsley 'Nood, BlfmlflQham, 837, U.K.

SEll: Eleclronic eeoes. like new. SASE Joseph
Schwartz, 43-34 UnO'! Slreet, Flushing. NY 11355.

FOR SALE: Mac rOl ronics Ham rntertece lOf TAS-80
microcomputer , level II-16K comprl$lflQ Mao. M800
and FSD·l in cabinel,lactory assemt>led and tested
S350.oo_Wm. $hevIchuk, 1 Lois Ave.• C111ton, NJ
0101 4 . Phone : 20 1-471 ·3798.

HEWLEIT-PACKARD Model 4000 AC VTVM, wllh
copy of manual. eeceneet. SAO.• includIng StUpplng. J.
Hoffer, W1 DL, 24 COOfry Road, Framingham , MA
0 1101. Phone (617) 812-5084.

NOVICE ALL·AMERICAN Certlhcate: Work a Novice
in all 10 calf areas. Send list and $1 . K6A$I, 25 Aud­
nick Ave., Novato, CA 9494 7.

o
SPECIAL CABLE

81C Telemolll Control Cable·3 PlifS ot 22 AWG PlYli
One Pilir In A Foil SIIieId SOD II, Spools 30' / 11
III · ~ Ohm Aluminum Jatke\l(l Hardli ne 6~/II

RotOf Cablll·8/ C Hamline (2·1flGA -6-22&11 ,I 16'/11 .

COAXIAL CABLE SALE
MlCro 8/ U ( 9~'ll. ShiekHoaml l~'/ FI,
RG·8/ U (95% Shield-Foam) 28'/Ft .
RG·8/AU (95% S hield'~1 31'1Ft.
RG· ll /AU (96% Shieid-Polyl 32'/FI.
RG·58/ U (81)% sne u- Foam) N Fl.
RG·58/ AU (81)% Shield-Poly) 8'/Ft.
RG·58/ CU (96% Shietd·PoIyI 16'IFt
RG-59/U (7~% Shietd·Foaml NFl,
RG·621AU (80% Shield-Poly) 9'1Ft
RG·174/U (96'1'0 Shietd·PoIyI 9' / FI ,
RG-2 13/U (96% Shield·PoIy ) JA'!F!.
RG·214/ U 12·96% Shield-Poly) $2.001Ft
FeI-.Low un FelJ1l 01111 ti le CaNOr Write For
PIIy..;"lfy". DlelKble eNr Free c.talog

CAlI COMJct 10 Ship CO.D.VP$« Wd Ch«:I< OI.wa

is WUlOAD AVE., WNEIIVI;Ll.f ;;"..'''..''...0
.........;;;:...,(114) 141·1S54...

CIRCLE III ON READER SERVICE CARD

FOR SAlE:CollinS Alfcraft Transmitter parts.lnclud­
ing generators and utters. All on plug-in cards, Mike
MikOlaJCzyk. 13119 Wolf. Cleveland. OH 44 125,
phone (216) 662-8681 .

ox STATION IN NEED OF SOME DON ATED PRINT·
ED OSLs. Any ~? Mllchell, WP2ABZ, Bo~ 1536.
Hila, Hawaii 96120.

PLEASE. I need maneats lor PIerson KE·93 rCVf and
Eimac AF.fi7 ~mlr. Will copy, return, pay mailIng
costs. WA2PCL 101·23 Lenerts, Jamaica, NY 11 419 ,

FREEl FU NDAMENTALS: light Propagation, Unified
Fields. C + Masses. Send SAS.E. to Thomas, 408
Vermonl , Daytona, FL 32018,

FOR SALE: /COM 2 11 all mode 2 meter XCVR with I I
element beam. Mint ccomco. $395. Kenn Atkinson ,
N7BUG, 3458 Island Circle, West Valley City, UT
8-4120,

Superverter I $99.95
The ultimate In converter technology! Dual stage
selective preamp, mlxer, Lt . amp and no-dntt
crysta l controlled oscillator. We recommend thi s
kit for the more experienced kit builders.

12 Volt Stationary Power Supply for
Superverter I. $24.95

Selective PreAmp $44.50
This new unit is not li ke other wide band preamps.
Experienced kit builders can easily add this unit to
our existing boards or to other manufactured
boards to improve overall board performance.

2300 MHz Down Converter $35.00
PC board, all components and instruct ions for
working unit.

TERMS: COO, Money Order, Bank Cards
HOURS: 8:30-4:30 COST

For Information Call 817·265-0391
For Orders Only 1·800·433-5172

Verlable Power Supply $24.95
Complete kit includes ai r components for working
un it Including deluxe box and overlays.

Disk Yagl Antenna $25.00
Complete kit with PVC and mounting brackets.
Stronger than loop yagi, equa l In gain.

4 ft . Dish $49.95
Overall 25 db gain. Partial assembly required.Ship­
ped UPS ground only.

Model DL 2000 Satellite Receiver $749.95
Fully assembled receiver - this is not a kit.

LNA's (Low Noise Amplifiers) 5650.00
Other Accessories Available.

Coming Next Month - Our own 2300 MHz
transmitter, Also 1691 Weather Satellite
Down Converter (Crystal Controlled with Pre­
Amp).

Say You Saw It InCa

P.O. BOX 339 Arlington, TX 76010
CIRCLE 50fI O N READER S ERVICE CARD
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Panasonlc . .. . . . • • . • . • • • •. •.. .. .. .. .. • 15
Philadelphia Resins • .• . . . . . . . . .. .. .• .• .• 32
Pierce, G.L., K6CAQ • .. . . . .. . . . . . .• .• .•.•94
Radio Amateur Cal lbook, Inc•.•.••.•.• . . . 105
Rad io World . .. .. . . . • . • . . • . • .... .. . . . .. 48
Ray's Amateur Radio .• .• . . . .. . . . .. . . . . .• 94
RockwelllColllns .. . . . .. . . . . . . • . .. • . . •. . • 7
ROlin rnet. 112
Rusprint . . . ... .. • • . • . • . • • . • . ... .. .. .. . 89
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VoCom Products Corp. . . . . . .. . • . • . • . •. .. 20
Western Electronics . .. .. . .•... .•.. .. .. .69
World Wide Amateur Radio Center 53
Yaesu Electronics ..•. . . . . .. . . . .. .•. coc: III

We'd like to see your company listed here
too. Contact Jack GUlzelt, W2LZX, or
Herb Pressman, at 516-681·2922 to wor1l.
out an sdvertlslng program tailored to
suit your needs.

Beem Balun
$57.50

Model1K
$32.50

2 Kw CW, 6 Kw PEP input . 1:1 or 4 :1

1 Kw CW, 3Kw PEP input. 1:1 or 4 :1

Model PB $14.95

Model 2K
- $52.50

Matches
Model Ratio 50 ohms to

PB·' 1:1 50 ohms

PB·l .5 1.5:1 75 ohms

PB·2 2:1 100 ohms

PB-3 3 :1 150 ohms

PB·4 4 :1 200 ohms

PB·5 5 :1 250 ohms

PB·6 6:1 300 ohms

PB·7.5 7.5:1 375 ohms

PB·9 9 :1 450 ohms

PB·1 2 12:1 600 ohms

PB·16 , 6 :1 BOO ohms

Antenna Baluns

""Sol " Send for FREE Catalog
L . -,

To order, add $3 shipping/handling. California residents add sales tax.

350 watts PEP. 1.7 to 30 MHz. Low cost. High performance. Just
right for transceivers. Speci fy desired ratio from table below:

1924·F West Mission Rd., Escondido, CA 92025 ' (619) 747-3343

Palomar Engineers

"6
Pie...., nd , II r..Ot, I""'ul.... dl...clly.

Ssy You SawltlnCa



THE EVOLUTION OF A CHAMPION! ]

FT·101Z0 Mk III

The FT-1 01 ZD Mk III is the latest chapter in the success story of the FT-101 line.
Armed with new audio filtering for even better selectivity, the FT-101 ZD now
includes provision for an optional FM or AM unit. Compare features and you'll see
why active operators everywhere are upgrading to Yaesu!

Variable IF Bandwidth
Using two a-pole filters in the IF. Yaesu's pioneering variable band­
width system provides continuous control over the width 01 the IF
passband - from 2.4 kHz down 10 300 Hz - without the short­
comings of single-liher IFshift schemes. No need to buy separate
filters for 1.8 kHz, 1.5 kHz, etc.
Improved Receiver Se~lvtty
New on the FT·101zn Mk III is a hiQh-performance audio peak/notch
filter. Use lite peak filter for single-signal CW reception. orchoose the
notch fitter for nUlling out annoying carriers orinterfering CW signals.
In the CW mode , you can choose between the 2.4 kHz SSB filter and
an optional CW lilter (600 or 350 Hz) from the mode switch .

Diode Ring Front End
The FT-l 011D now sports a high-level diode ring mixer in the front
end. This type of mixer, well knownlor its strong signal performance,
isyour assurance of maximum protection fromintermod problemson
today's crowded bands.

WARC Bands Fsctory Installed
The FT-10t IO Mk III comes eQuipped with factOIY installation 01the
new 10. 18, and 24 MHz bands recently assigned to the Amateur
Service at WARC. In the meantime. useme 10 MHz band formonitor­
ing of WWV!
RF Spuch Proc••sor
Not an additionaJ.cost option, the FT-l 01ZD RF speech processor
provides a ~nificant increase in average SSB power output, lor
added punch In those heavy OX pile-ups. The optimum processor
level is easily set via a lront panel control.

Worldwide Power Capability
EvelY FT-101ID comes ~uipped with amulti-tap power transformer,
which can beeasily modified from the stock 11 711ACto100/11012001
220/234 VACin minutes. ADe-DCconverter is availableas an option
for mobile or battery operation.

Convenklnce F••tures
Designed fundamentally as a high-~erformance SSB and CW trans­
ceiver, the fT-10110 includes built-in VOX, CW sidetone, semi­
break-in T/R control on CWo slow-fast-off AGC selection , level
controls for the noise blanker and speech processor, and offset tuning
for both transmit and receive.The Mk IIIoptional FM unit may be used
for 10 meter FM operation , or choose the optional AM unit forWWV
reception or VHF AM worll through a transverter (AM and FM units
may not both be installed in a single transceiver).
Full Line 01 Accessorle.
See your Vaesu dealer for a demonstration of the top performance
accessories for the FT-l01ZO, such as the f11-101I External VFO,
SP-901PSpeaker/Patch. YR-901 CW/RTTY Reader. FC·902 Antenna
Tuner. ar'ld the FTV-901R VHF/UHF Iransverter. Watch for the
upcoming fII-l0l0M Digital Memory liFO, with keyboard frequency
entry and scanning in 1 Hz steps!

Natkmwlde Service Network
During the warranty period. the Authorized Yaesu Dealer fromwham
you purchased your equipmeot provides prompt attention to your
warranty needs. For long-term servici n~ after the: warranty peOo4:l.
Yaesu is proud to maintain two fully-equlpped semce centers. one In
Cincinnati forour Eastern customers and one in the los Angeles area
lor those on the West Coast.

Note: A limited quantity of the earlier FT·l01ZO (with AM as standard feature) is still available. see your Vaesu dealer. FT-10110 Mk III
designates transceivers bearing serial #240001 and up , with APFINotCh filter built in and AMIFM units optional. 681

Pnce And 5peclhcallOlls Subject To
Change WIthout NotICe OrObhgatlOll W&§ § (1JJ ~

Theradio. V
YAESU ELECTRONICS CORP., 6851 Walthall Way, Parameunt, CA 9On3 • (213) 633 4007
YAESU Eastern Service en, 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100
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