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The tc- 745 repre.."" a
maJor breakthrough in the ham
IndustYy...a full featured Hf base
station transceiYef with a com
bination 01 standard features
found on no o ther transceiver in
its price range.

Compare th... exceptional
standard lealUre.:

• tOC#:Hz - 3QMHllleceiver
• t6 M&mOftes
• 1OO"1t Transmit Duty Cycle

Transmiller with exceptioo
ally low distortion

• IF Shirt AND Pouband Tuning

• iecetYer "'eamp
• HlHz/5OHz/1KHl Tuning Rates

with 1MHz band steps
• Adjustable Noise Blonker

(wlcfth and level)

• ConlinUOYS!y Adjustoble AGe
wttn an Off po$lIlon

• h.lll function Metering with a
buill-in SWR Bridge

• Optlonat Internal AC Power
SUppiv

Oth« Standard FeaNI'N.
Included as standard cee

many of the features most asked
lor by eJq)erienced hom radio
operators: dual lJFO's. Rf speech
compressor. hrlable notch fiffel'.
ce-ecoesquelch. program
band scan. memory scan
( fI"eQUeOCY and modes a9
stored). receiver and tra nsmitter
inctemental tuning and VOx.

1C000s proven transceiver
designs and technology cse
used in the 1C-745 a ll hom band
transceiver whiCh includes SS8.
ON, RTlY, AM receoe and an
optional FM plus a 1(X)(Hz to
3av1Hl g9flel'al coverage receiver.

!COM Svstem.
The !C-745 is Compatible

WIth !COM's fu ll line d standard
HI' occesscoss,

eccesscoes cvoeooe
ineIude the 1C-PS15 bose SUPPlY.
1C-PS30 system pc:M09l' supply
(SWitching).1C-PS35 intemal
pc:M09l' svppIy, the 1C-2I<l 1ineor
Ol'T'Pifier, AT1 00 cotorctc
core-s-o tunElf. ATSOCl cotorctc
antenna tuner. HP1 heodphooes.
and HM12 hand or SM6 bose
miCrophone

Options. The EX241 fT)(Jf\(er

and EX242 FM module. plus a
wide variety of filters lor sharp
audio reception me available

-6cI1 e.m.r
Riter Width ffeq. MHz
Fl45 500 Hz 9.000
Fl53A 270 Hz 9.000
Fl44A. 2.1 KHz 0.455
Fl52A 500 Hz 0.455
Fl54 250 HZ 0.455

The 1C-745 is the onfy trans
cever todcv that has such
features stoooom.me number of
options and accessories ovono
ble...and such on affordable
price

K:OMAmelico.nc. 211 2-116rhAve NE.I3eI~. WI>. 960:14(206)454-&1.55 / J331 T~~.~J07, OoIIcA 1X 752.34(214)620·27&0
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8-3016 SALE $199.95

8-1016 SALE $249.95
8-108 SALE $159.95
8-23A SALE $ 79.95

0-1010 $ALE 5289.95

~~
AMPLIFIER SALE

MA·55O SALE $899
5$' 3 SECT. TUBULAR TOWER.

MA·40 SALE 5599
40',2 SECT, TUBULAR TOWER

TRISTAO SALE

R-600, R·IOOO, R-2000

TS-930S

TS-430S
.i/i • • . /.-'" • =..-" - " ',., ~--.J .~_ :: I

· ~ ~II - :: ~
, ~ .. "" - ---~ _ • r ", f _ . .. . _.

I

VAN NUYS, CA 91401
6265 SePl.l lveda BlVd.•

(818j988·2212
San D,,,go F* y a' Vdory BI""

HAND-HELDS All ' CC"SQR'"
IN STOCK

I SALE •
• PRICES • • NEW!

le·2AT IC-02AT
$219 2M,HT

le·3AY CALL FOR
$239
IC.4AT SPECIAL
$239 PRICES

_--..eT, • __ • N..... ................ . 1'lOIIO' • """"
_ . _ ... . ".:--" . TE~ . T",..K. ,,,,''0<)
"" E • • V1iW'5U" . '«XJOI" • • _

I FT·708R

FT-208R

NEW!
FT·203R

TM-211A!
TM·41tA

KT-34A SALE $329
KT·34XA SALE $469
40M·2 SALE $309

CA.Ll FOR lOW. LOW PRICES
80 THRU "',101 KLM ANTENNAS

KLMsALE

-~~

-
~ ,, -,
~ ... "

I :=::' ." ;.-7". . "" .- ...

- NEW! NEW!
NEW! .

FT-726R
EXCELLENT
FOR OSCAR

$54.95

... - - .....S ~ ~ ::. ..::!~. ,:":,:,,, ,- LI'..----rr: n_ ·...~..,..· I~iU ': :1
o~- -·- -- 1 , c,
IC-751 SALE

CALL FOR SALE PRICES

tf ~IICOMI

PHOENIX, AZ 85015
1702 W. Camelback Rd.,

(602) 242· 3515.
East of Highway 17

<XIWOoIS • CURTIS • CUSttC""'" • 0.'*0 • [MOo• • • o. 000.-....,._t 4oWt<·oooro "'"-U'" """'T~

.INWOOD ..-N . u "lI'Tl ' '*J ' OOOOO<.OG

/

KENWOOD
TRY OUR

SUPER LOW PRICES-ALL ITEMS
CALL OR VISIT

I

ALLIANCE
ROTOR SALE

FREE SHIPMENT
UPS SURFACE (Continent. I U.S.) (MOST ITEMS)

TOLL-FREE PHONE
lMw';i.n .m.reu,..,. wek:ome ro UN our r,.. photte

800854-6046

~V&§§llJJ.....
FT.757GX V

TH·2tAT/ TH·21A TR·2600A
TH·41AT TH·41A

$99.95

CALL FOR

LOW PRICES ON ALL YAESU ITEMS

TM-201
TM·401

w·St
$899
W-36
$549

lM·470D
$2799

TR-7950

••••

BURLINGAME. CA 94010
99'9 Howard Ave,.
(415) 342-5757.

5 miles south on 101 from S F, AIrport.

R·71A GENERAL
COVERAGE RECEIVER

Superior grade receiver provides gen
eral coverage 100kHz to 30MHz.

(c.~, a"'l Anzona c"srome's pleeu pIIor>& or VISIt ~sfe<1 S~S)

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME.
STORE HOURS: fOAM fo 5:30PM Mon. through Sat.

ANAHEIM. CA 92801 OAKLAND. CA 94609 SAN DIEGO, CA 92123
2620 W, La Palma. 2811 Telegraph Ave.. 5375 Kearny Villa Rd.,

(714 ) 76 1-3033, (213) 860·2040, (415) 451, 5 757, (619) 560 , 4900,
Between Dlsne~and & Knotts Berry Farm. Hwy 24 Downlown. Lall271h ott·ramp. Hwy 163 & Cla.."monl Mesa Blvd,

SALE!

CALL
FOR

PRICES

... .............::ll . ......... _co ._tfOl • _,..."

...... . ""'_. _''''USTS • • __ • .0.1 lOIN

..NC..... • _. kITTI_-" . a,.. . C 1OOIl

TW-4000A

BIRD
MODEL 43 AND

ELEMENTSA -....
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Hustler's new 6-BTV six
bond trap vertical fixed
station anfenna offers
01 bond operation
with urvnotched C~
veoerce The 6-BTV
otters 1O. 15. 20. 30.
40. and 75/80 meter
coverage with ex
celent bandwidth
and low VSNR Its
duoble heavy

"""'" o>mrunconstruction with
tbergloss trap
forms and stoi~

less steel hard
ware enslJ'es
long reliobiity.T_
meter kits
(3O-MTK)
for 4-Brv
and 5-6rv
ere also
available.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

Elsewhere:

Don' miss our 30 meier exctlemenl.

HUSTtER -
STIU THE STANDARD OF PERFORMANCE.

... A_..... to.... ..

CW Communica1ionsllnc. group is lhe world' s
largest publisher 01 compul$f-felaled Informa ·
non. The ll'OUP publishes 52 compuler publica·
lions in 19 major count'ies. Nine million people
reac one or mo'e 01 the group'. publications
each month. Membe,s of the group Include:
A,genl ina 'S COmplJllNWOrldlArgtlntlnl ; Auslra·
li a's Aus lfe lle ComFNferworld, AuSf..li." Micro
Compuler Magazilltl , Aus lfs lla n PC WrxlrJ, end
Dlreclor;"s: Brazil'. DSla Nltw! and MicroMun-
do; China's Clline CompulerworlrJ; Denmark',
CompulltrworlrilDanmarl< and MlCro VlttdoM: FIn
laro:fs Mi~ro: France's '-- Mot>de "'/omJal~ ,

Golden lAppl<lt, and OPe ~BM~ Gennar>(s (;om.

PIJ/8fW'OC/M, Mic..x:ompuf~, PC WltIt, So l'·
wa", Ma rl</, CW ErJition&mlll8r, ComPl/I,.,
&lSi_as, and Commodooe Me gal ;"'; Ua1v's
ComplI,erworld Ifslia: Japa<l" Campti'" ..0I1f1
Japan and Pwso ComWorkr, Me xi(;(I', Com.
pu/erworldlMe~ico and CompuMundo: Nether·
la ro:fs C W BetoeIu. and MicroIInfo; NorwaV',
Compu!erworld Norge and M'~/lIDe'a; Saudi
Arabia 's saudi CompuIfKWDrlt1; Sirogapora'.
The Asiln ComputltfWOrllt, ~in'. Compu"·
worldIE_1I8 ....:l MH:n>Sis '"""s ; S..eoen ',
ComputerS........ M,~~tom. and 101", __

'*'<r. lhe UK's c-.pu_ .w8118"",,*,' and
Computer Busi_ E_ lhe US', Comput.

I!lWOI1cJ, HOT CoCo, 'nOder. InlOWorItJ. iI• .wac
Wot1I:( .wICRO 41ARKETWORl..D. MiCI"""""PUf.
ing, PC Wot1I:( PCJ, . Worfd, RUN, 73:""'-_ ...
.-0'1 Ta:htVc:::aI.JoutMJ, ...., 80 .wicro,

Canada and Me d co- S27,9711 vea'
only, U.S. /uflds. For",gn s u,fac l
mail-$4oI.9711 v"a , only, U.S, fUnds
d,awn on U.S. bank. f Ofl ign air
mail-please inqui'e.

To subscribe,
renew or change

an address:
Wrile to n Subscription Department,
PO Bo. 931 , Fa rmingdale NY 11731
For renewals and changes 01 addfess,
include tile eocress label l,om \'OU'
mosl recent Issue 01 n f or gill sub
scriptions, inchJOe \'OU' Mme and ad
Oress as w"" as those of gift ,e
cipienls.

Subscription
problem or
question:

Wlile 10 r.J. Subsaipt ion [)epsrtlTWlI,
PO Box ll31, Farmingdale NY 11m.
PlNse indudo an add,ess label.
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DXIOOO makes
tuning in n

as easy as dialing a
Direct access keyboard tuni ng
brings a new level of simplicity
to shortwave radio.With the
Uniden' Bearca!' OX 1000,dialing
in the BSC in London is as easy as
dialing a telephone.And you can
switch from the BBC to Peruvian
Huayna music from Radio Andina
instantly. Without bandswitch ing.

Featuring the innovative micro
processor digital technology made
famous by Uniden ' Bearcat' scan
ner radios,the OX 1000 covers II
10 kHz to 30 MHz continuously,
with PLLsynthesized accuracy.But
as easy as it is to tune, it has all
the features even the most sophis
ticated "OXer" could want. 10
memory channels let you store
favorite stations for instant recall
- or for faster "band-scanning"
during key openings.The digital
d isplay measures frequenc ies to

t kHz, or at the touch of a bulton,
doubles as a two time zone, 24
hour dig ital
quartz clock.
A built-in timer
wakes you to
your favorite
shortwave sta
tion.Or, it can be programmed to
activate peripheral equipment
like a tape recorder to record up
to five different broadcasts-any
frequency, any mode-while you
are asleep or at work.

The OX 1000also includes
independent selectivity selection
to helpyou separate high-powered
stations on adjacent frequen
cies. Plus a noise blanking
system that stops Russian pulse
radar interference.

There's never been an
easier way to hear what the world

has to say. With the Unideri '
Bearcat' OX tODD shortwave

radio,you have direct
access to the world.

For the name of your
nearest retailer dial toll-free
...1-800-SCANNER.

Fr~uency Range: 10 kHz 10 30 MHz ccenou
ously Tun ing: Dlrecl keyboard entry, selectable
3 or 24 kHz per revorcuon knob luning, or manua l
step tuning In serectebte 1·99 kHZ steps S.n.l
l lylty: 10 /lV AM, 0 5 /lV CWISSB IF M, 16·30
MHz, Image and IF Rejectlon: 70 dB or more
Memory: 10 frequency capacity Frequency
Stability: Better than 100 Hz after warm-up
Mode, : AM /LSB/USB/CW/FM AGe : select
able resr rscweeeeseteies Fl11er Band width.:
2 7 kHz. 6 kHZ sl'ld 12 kHz Filler Selection
Independent 01 M od• .

•
unl

Uniderl ' Corpora\iorl or ,6,merica,
f'lef5onal Communicatoos [);vision
6345 Caslleway Court
Indillnapolis,IN 46250

•
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I started by doing everything:
soliciting articles, editing them,
proofreading the type. laying
out the pages, selling the adver
tising, writing, pr inting , and
mail ing ci rc u la tion letters.
typing stenci ls for subscrib
ers -everything. That's quite a
learni ng experience. I d idn't
have money for going to the
movies or eating much, so I
made do with th ings like home
made oxtail soup, which was
very cheap.

A couple years later, I moved
the one-man staff (me) to New
Hampshire and started recruit
ing used hams. The early ones
were coll ege dropout s who
worked lor the learn ing experi
ence, room and board, and $20 a
week. They helped with process
i ng s ubscrip tions, pr int ing
names on wrappers, editing artt
c les, proof reading, bookkeep
ing, washing dishes, and so on. I
taught them publi shing, sold eo
vertt st na , and cooked three
meals a day for the tribe. We had
up to eight li ving in and doing
the work back around 1963. We
had a ball!

When we had a chance, we
piled into our VW wagon and
headed out for a picnic, visiting
New Hampshire's Polar caves,
Franconia Notch, The Flume,
Cannon Mounta in. Moun t
Washington, and so on. We
climbed Washington. swam in
The Foot Basin-it was fun.

Down through the years I've
fed hundreds of people into the
electronics and computer indus
t ries . One runs a very successful
sa tellite-receiving business ,
another one of the top computer
PR firms, and several are maga
zine edit ors . A call on the PA
system at the West Coast Com
puter Paire for ex-Wayne Green

They wOfked great, beating the
dickens out of the little U5-made
broadcast transistor radios.
That was before integrated ci r
cuits, so they had to use eentsy
resistors and capaci tors.

With the 25th anniversary of
my starting 73 coming up in a
lew months, it seemed like as
good a lime as any to throw a
small party lor Wayne Green
alumni. I keep running across
people in the various electronics
industries who at one t ime or
another worked for me-and
there have been a couple thou
sand. It seemed like it would be
fun for us to get together and
say hello again. If you know any
one who has ever worked for me,
pass along the word, okay?

In 1960, amateur radio was
growing at 11% per year-and
had been for 17 years. There was
an intense interest in new tech
nologies, so I thought that a
ham magazine devoted to home
building and inventing would fly.
I had just barely enough money
to print and mai l the first issue,
which fortunately was in the
black.

W2NSD/i
NEVER SAY DIE

TO enl..-~ OSL mail II in (II"IIDt'lt 10 13.80 Pine SI'eeI. Pelert:>orougn N H 00A58•
....1In: 0Sl ot 11'10I Monltl W, -... • 01" , ...., 5Ubscnption lOI' e>1ensionj lO 13. Enlnes
110I in (II ' II CClelI c.lYlOI be KCePled

ALUMNI DINNER

A ham friend , Bill Ashby
K2TKNfW8ETJ, who wrote ertr
cies for my 73 magazine, men
tioned back in the early 60s that
he was working for a firm mak
ing microcircuits. I think his lirm
was one of the fi rst in the busi
ness. Now look where we are!

Here I am, twenty years later,
Silting on a plane coming back
from Washington, writing an
editorial on a picocomputer.
Well , perhaps things aren't all
that different, really. Iwenty-nve
years ago, when I started 73, I
used to carry a Hermes Rocket
typewrit er, which was not much
bigger or heavier than my pice
(briefcase) compute r. The pice
has word processing and an ad
dress file, so we've had some
progress.

A 101 of oceans have gone
under my planes since then, and
the world of microelectronics
has gone berserk. 256K RAM
chips indeed! Solid state was
still just getting started twenty
years ago, though I remember
buying a couple t i ny Sony
BClSW radios in Tokyo in 1959.
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pacesetter In amateur radio

AT-250 automatic antenna tuner was
designed pnmarlty with the TS·430S
In mind, and for those who prefer to
"!oU their own' the AT-130 antenna
tuner is available. The FM-430 FM
unit IS available for FM operations.
The YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filters, the YK-8BSN
SSB filter, and the YK-88A AM filter
may be easily installed tor serious
OX-mg. An MC-60A deluxe desk
microphone, MC-BO and MC-85
communications microphones, an
MC-42S mobile hand mic., and an
Me-55 a-om mobuc microphone.
are available. depending on your
requirements. TL-922A linear ampli
fier (not for CW aSK), SM-220 sta
tion mcmtor. PC-1A phone oaten.
SW-2000 SWR/power meter 160 - 6
meter, SW100A SWR/power/volt
meter 160-2m, HS-4, HS-5, HS-6,
HS-7 headphones, are also available.

More information on the TS~430S

IS available from authorized dealers
of Trio-Kenwood Communications,
1111 West Walnut Street,
Compton, California 90220.

Digital Dx-tenty... that outstanding
attribute built Into every KENWOOD
TS-430S that lets you OSY from
band to baoo. frequency to fre
quency, and from mode 10 mode
With the speed and ease that Will
give you a dominant position in OX
operations.

KENWOOD'S TS-430S, a revo
lutionary, ultra-compact. HF trans
ceiver has already won the hearts
of radio Amateurs the world over.
It covers 160-10 meters. mcludlnq
the new WARe bands (easily modi
fied for HF MARS). Its high dynamic
range receiver tunes from 150 kHz
30 MHz. It utilizes an Innovative UP
conversion PLL Circuit lor superior
frequency stability and accuracy.
Two digital VFO's allow fast split
frequency operations. A choice of
USB, LSB, CW, or AM, With FM
optional, are at the operators tinqet
tips. All Solid-state technology per
mits inputs of 250 watts PEP on
SSB, 200 watts DC on CW, 120
watts on FM (optional), or 60
watts on AM. Final amplifier
protection Circuits and a
cooling fan are built-in.

TS-43OS "Digital DX-terity!"

t
;F~ ' Eight rnernones store frequency,

mode, and band data, with lithium
~;,o,,;,,,, battery memory back-up. Memory

scan and programmable automatic
band scan help speed up opera
tions. An IF shift CirCUIt, a tuneable
notch filter, and a Narrow-Wide
switch for IF filter selection help
eliminate GRM. It has a ouut-m
speech processor. A fluorescent
tube digital display makes tuning
easy and fast. An all-mode squelch
circuit, a norse blanker, and an RF
attenuator control help clean up the
signal. And there's a VOX CirCUIt,
plus semi-break-In, with Side-tone.
Au-in-au. it Just could be that the
expression "Diqital Dx-tenty" IS a bit
of an understatement.
TS-430S Optional Accessories:
In typical KENWOOD fashion, there
are plenty of optional accessories
for this great HF transceiver. There
is a special power supply, the
PS-430. An external speaker, the
SP-430, is also available. And the
MB-430 mounting bracket is avail
able for mobile operation. The

h:.nge '" :tlOul nonce Of <;Jofgar 0
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res

• Frequency accuracy, ± I Hz maximum - 40CC to + 85"C
• Tone length approximately 3OOms. May be lengthened,

shortened or eliminated by changing value of resistor

Wired and tested ; T5-32 S59.95, 55-32 $29.95

COMMUNICATIONS SPECIAliSTS
426 West Taft Avenue, Orange, California 92667
(800) 854-0547 / California: (714) 998-3021 .... I~

OUf new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by sett ing a dip switch; no counter is requ ired.
Frequency accuracy is an astonishing + . 1 Hz over all temper
ature extremes. Multiple lone frequency operation is a snap
since the dip switch may be remoted. OUf 5$-32 encode only
model is programmed for 31132 cress tones or all test tones,
touch-tones and burst-tones.
And. of course, there's no
need to mention our T S-32
I day delivery and
1year warranty.

• Frequency accuracy, ±. I Hz maximum - 40CC to + 85CC
• Frequencies to 250 Hz available on special order
• Continuous tone

TS-32 Encoder-Decoder
• Size: J.25 It x 2.0" x .40"
• High-pass to ne filler included that may be muted
• Meets all new RS-220-A specifica tions
• Availab le in all 32 EIA standa rd CTCSS tones

SS-32 Encoder
• Size: .9" x 1.3" x .40"
• Available with either G roup A or Group B tones

Frequencies Available:
Group A

67.0 XZ 91.5 22 118.8 28 156.7 5A
71.9 XA 94.8 2A 123.0 32 162.2 58
74.4 WA 97.4 2 B 127.3 3A 167 .9 62
77.0 XB 100.0 12 131.8 3B 173.8 6A
79.7 SP 103.5 IA 136.5 42 179.9 68
82.5 YZ 107.2 1B 141.3 4A 186.2 7Z
85.4 YA 11 0.9 22 146.2 48 192.8 7A
88.5 YB 11 4.8 2A 151 .4 52 203.5 MI

•

Group B
TEST-TONES: TOUC H-TONES: BURST-TO NES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350



Joseph i Carr K4/PV

5440 So. 8th Road
Arlington VA 22204

Find Fault with Your Coax
Is your cable really doing its job?

Find out with this elegant detective method.

"
1J

el. we find that the trans
miss ion line can be mod
eled as a complex circuit
having both distributed in
ductance (L) and distrib
uted capacitance (C). Fig. 1
shows an equiva lent ci rcu it.
If dimension"An in Fig. 1 is
unit length, then L is the in
ductance per unit of length
and C is the capacitance
per unit of length. There is
also a source impedance,
Rs. which is the transmitter
output impedance, and a
load impedance, RL' which
is the antenna radiat ion re
sistance.

1

Fig. 2. Coax cable with surge impedance Zo and load Im
pedance ZL'

Fig. 1. Schematic representation of a transmission line.

systems containing very
long transmission line, or,
where the transm ission l ine
is hidden for much of its run.

Transmission lines
Simplified and Revisited

Most amateurs have a ru
dimentary idea of the na
ture of a t ransmission line,
especia lly as the term is
used in rad io-antenna con
texts. On the naive level, we
know that it is the cable
which ca rries signals back
and forth between the rig
and the ante nna. On a
slight ly more technical lev-

can build an impromptu
TOR unit that wi ll provide at
least elementary capab ility.

TOR techniques can be
used to locate faults on
transmission lines, measure
vsw r. and determine the ve
loc ity factor of coaxia l ca
ble. The fau lt-finding capa
bi li ty is especia lly useful on

Time Domain Refl ectom
etry (TOR) is perhaps

the most powerful method
for wringing out a radio
transmission line. Profes
sional TOR instruments are
expens ive and therefore be
yond the reach of amateu rs.
If you have access to an os
cil loscope, however, you

The K41 PV home-brewed reffectometer.
10 73 Magazine. October, 1984
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Fig. 4(b) Variable
modification.

sweep is constantly re trig
gered regardless of whether
or not a signa l is present in
the vertical chan nel. Th us,
we will see a constant pu lse
tra in at the +GATE output
during auto-trigger ope ra
tion.

If you plan to use a
squa re-wave generato r as
the signal source, then it
may be advisable to im
prove the rise time of the
signal. Fig. 3 shows two buff
e rs that can be used. The
74HOO is a high-speed ver
sion of the 7400 two-inpu t
NAND gate. This device is
shown connected as an in
verte r (Le., both inputs tied
together). The 7400 is rec
ommended for TTl-eompat
ible outputs.

The 741 4 used in Fig. 3 is
a Schmitt trigger. As suc h. it
will produce a fas t rise-time
output pulse. like all TTl
devices, there are limits to
the allowable input-voltage
swings. Note tha t the
Schmitt trigger can be used
to make squa re waves out
of sine waves. The Schmitt
output is binary, i.e.. only
two states are allowed,
HI GH and lOW. The out
put will snap HIGH when
the in put pa sses a certa in
threshold voltage in a posi
tive-going direction and will
drop l OW on ly when the sig
nal crosses another thresh
old in the negative-go ing
d irection.

:;;'\ JI ' SCO!'[
.... VE MT '~ PuT,,,,,,,,,,
~ JZ CAau
~ u " D[ M TE ST

cr • ca100pf ... O.OI~'

• " .. • •
1I ,

"' •74<21
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Fig.5(b). Pulse-generator schematic.
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techniques ava ilable to the
amateur; one uses a real
pulse and the other a square
wave. Equipment needed
for these techniques is ra th
er simple, except for the
'scope.

The osci lloscope needs a
bandwidth of 5 MHz or
more (prefe rably more ). In
addition, it must have a hor
izontal swee p calibrated in
units of time (e.g ., /-IS/e m).

The signa l source can be
any pu lse or square-wave
generator, e ither commer
cial o r home-brew. In re
search ing this article, I used
a Tektronix IM-SOO series
pulse generator, a Hea th
IF-18 square-wave gene ra.
to r, and several home-brew
generators (discussed in
text). It is highly desirab le
that the signal source have
a fast rise time.

If your osci lloscope has a
+ GATE o utput, the n you
may already have a pulse
generator. The + GATE out
puts a sho rt-durat ion puJ se
every time the sweep is trig
gered. In the auto-trigger
(Le.. free run} mode, the

' SH TH T

OU TPUT

,
"' •l " 509 H r "

,1,'

" cs,
4 .1~ f O.OI ~f

p ' i-;),
, .. ••
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",J; r 4 10 4
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Fig. 4(a). Square-wave signal generator.
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the VR is reversed com
pared with VF-l

Radio waves and pulses
travel down a transmission
line at a known velocity
that is some fraction of the
speed of light (c). The so
ca lled velocity factor of a
transmission line is that
frac tion. Thus, a veloci ty
factor of 0 .66 means that
waves and pul ses propa
gate in that line at 66% of
the speed of light Il.e..
O.66c).

If the speed of propaga
tion on a Jine is known o r
can be measured, and if we
have a means of timing the
interva l between the appli
cation of the forward pulse
and the re turn of the re
flected pu lse, then we can
ca lculate the length of the
line. If the line is either
open or shorted, then the
length computed is the d is
tance from the input end
and the fault. In a long
system, suc h information
can save a lot of hunt 'n'
cheek work.

Signal Sources

There are two basic TDR

Fig. 5(a). Pulse-generator cir
cuit (block diagram).

Fig. 3. Buffer to improve rise
t ime o f a signal.

Transmission lines have a
property ca lled e ither surge
impedance or characteristic
impedance, either of whic h
is represented by the sym
bol Zo. In the simplest def
inition, surge impedance is
the square route of the ra tio
Lto C: Zo =v' lie.

let's consider what hap
pens on a transmission line ',
see Fig. 2. In this illustra
tion, we have a length of co
axial cable with a su rge
impedance, Zo, terminated
with a load impedance, Zl .
At the input end of the
transmission line is a pulse
generator. So what normaJ
Iy happens?

We are to ld that the
transmission line ac ts as if it
were infinitel y long when
ZL = 20- In that case, a pulse
(VF) applied to the input end
will d isappear into the coax
and never re turn. In other
words. the load will d issi
pate alf of the pulse 's
energy when the load im
pedance (Zd matc hes the
transmiss ion line surge im
pedance (lo). This is why we
put so much emphasis on a
proper match between Zl
and Zo, as indicated (hope
fu lly) by a 1:1 vswr.

But what of the case
where ZL is not equa l to Zo?
In that case, not all of the
energy in the forward or in
cident pulse (VF) is absorbed
by the load. Some of the en
ergy is reflected back down
the line in the oppos ite d i
rection . Pulse VF in Fig. 2 is
the forward pulse that is ap
plied by the signal genera
tor. Whe n it hits the load
end of the line, some of its
energy is absorbed by ZL
and the remainder is re
fleeted back towards the
load in the fo rm of pulse
YR· (Note that the phase of
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l e t's work an example of
each. l et's say we have a
long piece of 75-0hm coaxi
al cable used as a data line
between the compute r and
a CRT video terminal. Your
boss knows you catch bul
lets in your teeth and dab
ble in ham radio. You, there
fore , are the resident expert
and have to find out where
the signa l went. Being smart
enough to subscribe to this
magazine , you remember
this article and pull it out.
You obtain a pulse wave
form simila r to (b) in Fig. 7
and measure T as 0.63 mi
croseconds . How far down
the line is the short? First,
we must determine the ve
locity fa ctor. Since most
TV-type coax is foam, we

•

V ~2lI9835T

T = 2l1983.5V

where L is the line length in
feet, V is the ve loc ity factor
(0-1), T is the round-trip time
in microseconds, as mea
sured on the oscilloscope,
983.5 is the speed of light in
feet per microseconds (hi
"e;l. and 2 represents the fact
that T is a round-trip time .

We can rearrange the ba
sic equa tion to a lso find T
or V, as needed:

Fig. 7. TDR with a pulse-train
signal source.
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The length of the line can
be found from the time T re
quired for the re fl ected
pulse to return to the point
of origi n, The foll owing fac
tors affec t T: length of the
line , velocity factor of the
line , and con stant repre
senting the speed of light.
Our basic equatio n is:

l = 983.5VT/2

•
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Notice that the reflec ted
wave is di fferent in (a) an d
(b) in Fig 7. In (a) we see the
situation existing when the
transmission line is unter
minated, i.e.. open-c ircuit
ed. Here the reflected pul se
has the same polarity as the
forward pu lse. If there is a
break in the coax line, then
we wil l see this waveform.
The situa tion for a terminat
ed or shorted line is shown
in (b); here the reflected
wave has a reverse polarity.

Fig. 6(b). Tee-box detail.

which we can use TOR on
simple systems. If a pulse
train signa l source is used,
we wil l get indications suc h
as Fig. 7. The forward pu lse ,
as applied by the signa l
source, will have a higher
amplitude and sharper tea
tures than the reflected
pulse. Coaxial code normal
ly attenuates signa l, so o ne
would expect the ampli
tude to decrease. The wave
shape also will change
since this attenuation is dif
ferent fo r different frequen
c res.

L
•

e

75-0hm systems with on ly a
sma ll effect on the system.

The photo shows the ve r
sion that I bu ilt. In th is case
on ly one BNC jack is used,
and an external BNC " tee"
se pa rates the signa ls to the
oscilloscope and the ca ble
under test. Note that the e n
tire system, including the
Pomona box, represents on
ly a $1 5 accessory to a stan
dard oscilloscope.

A pu lse-generator c ircuit
is shown in Figs. 5{a) and
5(b). He re we see a mono
sta ble multivibrator (one
sho t) driven ' by a squa re
wave source suc h as the
one in Figs. 4(a) and 4{b).
The deta iled ci rcuit for the
one-shot stage is given in
Fig 5(bl.

A typical test setup is
show n in Fig. 6(a). The inter
connections between in
struments is accomplished
by a specia l tee-box - see
Fig. 6tb). The circuitry is
housed in a Pomona box fit
ted with th ree BNC or (if
o lder test equipment is
used) 50-239 UHF co nnec
to rs. When building the tee
box, keep leads as short as
possible ; use "good VHF
layout practices." Note that
the tee-box is not needed if
you build your own pu lse!
square-wave signa l source
that in corporates simila r
elements .

TOR Methods

The re are two methods by

OSC'llOSCOf'£
1 [ [ -ece

~~ • (8GO '["" OOI

()/'T 0 " o
"

Fig. 6(a) Test setup.

Fig. 4(a) shows a home
brew square-wave signal
gene ra tor based on the Mo
torola MC4024P vo ltage
contro lled osci llator Ivcol
chip. Note: this is no t the
CMOS 4024 device.

The MC4024P conta ins
two vee's. but this project
uses only one. The frequen
cy is controlled by ca pac i
tor C1 and is se t to approxi
mately the range needed
for ou r a pplication . In some
cases we wil l want to val)'
the frequen cy, so we can
use the ci rcu it mod ification
of Fig . 4(b). Potentiometer
R3 changes the voltage ap
plied to the vee-contro l in
put (pin 2). A 3:1 frequency
ratio is possible . One use
for this capability is o p
timization of one of the
TOR techn iques given be
low.

The output from the
MC4024 P device is a TTl
compatible squa re wave.
For TOR, however, we can
use a lmost any leve l within
the abil ity of the 'scope, bu t
the source must have an
output impedance that is
matched to the transmission
line. Impedance match ing
is the function of R2 in Fig.
4{a). If only one style of
coax is be in g tested, then
set R2 equal to its Zo (e.g.,
50 O hms, 75 Ohms, etc .);
the va lue of 68 Ohms a l
lows testing in 50- and

1-.-1

Fig. 8. Adjust square wave to
match "A."
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Fig. 9(a). The adjusted wave
form.

Fig. 9(b). Sum of the forward
and reverse voltages.

Fig. 9(c). Load impedance
less than surge impedance.



NEWl

Products
Commun ications Electronics~

the world's largest distributor of radi o
scanners, is pleased to announce
that Bearcat brand scanner radios
have been acqui red by Uniden Corp
orat ion of Ameri ca. Because of this
acquisition, Communications Elec
tronics w ill now carry the co mplete
line of Uniden Bearcat scanners, CB
radios and Uniden Bandit'" radar
detectors. To ce lebrate this acq ui
sition, we have special pricing on th e
Uniden tine of electronic products.

Bearcat'l' 300·E
List price $549.95/C E price $ 339.00
7-S.rld, 50 Channel. S8n1;e8 S••n:h • No-
cI'rtta' scanner • AII' Airel'." a n d Public
Serrie. bands • • p,'orlty Chann.' • AC/DC
Bands: 32-50, 1 18-136 AM, 144-174,421·512 MHz.
The sea-car 300 is the mosl advanced automatic
scanning radio th at has ever been offered to the
public. The see-car 300 uses a bright green t1uo
rescent digital display, so it's ideal for mobile
applications. The Bearca/300 now has these added
features; Service Search, Display Intensity Control.
Hold Search and Resume Search keys, Separate
Band keys tc c eermt lock-in/lock-out of any band for
more effic ient service search.

Bearcat"' 20/20·E
Lis t p r ic e $449.95/C E price $ 269 .00
7-a.nd, 40 CII.nn. ' _ Cry.'."••• _5 • • rell••
AM Alrer.n . n d Public ..,.,Ie. blind. _ AC/DC
PFloritrC""nn.11I DlreetC""""II'Aeell• • II Del.,
Fr&qu&ncy range 32·50, I 18-1ae AM; 144·1 74, 420-512MHz.
Find an easy chair. Turn on your Bearcar 20/20
and you're in an a irp lane cockpit. Lis tening to all
the ai r-to-ground conversat ions. Maybe you'l l pick
u p an exciting search and rescue mission on the
Coast Guard channel. In a flash, you're back on the
ground listening as news crews report a fast
breaking story. Or hearing police and fire cans in
your own neighborhood, in plenty of t ime so you
can take precautions. You can even hear ham radio
tran smission, business phone calls and govern
ment Int e ll ig ence agencies. Without leaving your
easy chair. Because you've got a sea-cer 20/20
right beside it.

The Bearcat 20/20 monitors 40 frequencies from
7 bands, including aircraft. A two-position swi tCh,
located on the front panel, allows monitoring of 20
channels at a time.

Bearcat"' 21 OXL·E
U st price $349.95/C E prIce $20 9 .00
e-"nd, IB Cllannal II Cry.te"e•• II AC/DC
Frequency range 32·50, 144-174, 4 2 1-5 12 MHz.
The Bearcat 21 OXLscanning racic is the second gener·
ation scanner that rep laces the popular Bearcal 210
and 21 1. Il has almost twice the scanning capacity 01
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green ttucrescent display. Auto
matic sea rch finds new Irequencies. Features scan
de lay, sing le antenna. patented track tuning and more,

Bearcat" 260·E
List p rice $399.95/C E price $249 .00
B-Send, 16 Chan"el II Priority. AC/DC
frequency range 30-50, 138·174, 406-512 MHz.
Keep up with police and l ire cal ls, ham radio operators
and other transmission while you're on the road with a
Bt/arcat 260 scanner. Designed with police and li re
department cooperation, its unique. practical shape
and special fwo-position mounting bracket makes hump
mounted or under dash installation possible in any
vehicle , The Besrcst 260 is so ruggedly built for mobile
use that it meets mil itary standard BlOe. curve y for
vibration rating. Incorporated in its rugged, all metal
case is a specially positioned speakerdelivering 3 watts
of criSp, clear audio.

... See List 01 Ad'l8rtisers on page 98

NEWl Bearcat" 201·E
List p rice $279.95/C E price $179.00
8oSand, 16 CII.""al • Cry.ta"e •• II AC o"'y
Priori', • Scan Deley II O"e Kay Wea'IIar
~requencyfanl/e 30·50. 118·136 AM. 146·1 74, 42tr512 MHz.
The Beafcal 201 performs any scanning func tion you
could possibly want. With push button ease, you can
program up to 16 channels for automatic mon itoring.
PUsh another button and search tor new frequenCies,
The re are no crystals to limit what you want to hear,

NEWl Bearcat'" 180·E
List p rice $249.95/C E price $1 4 9 .00
a-S.nd, 18 Cllannal II Pr/orlly • AC only
frequency range: 31)-50, 138-174, 408-512 MHz.
Police and fire calls. Ham radjo transmis slons. Business
and government undercover operations. You can hear it
all on a Bearcar 180 scanner radio. Imagine the thrill 01
hea ring a maior news event unfold even before the
news organizations can report it. And the secur ity of
knowing what's happening in your neighborhood by
hea ring police and lire ca lls in time to take precautions,
There's nothing like scanning to keep you in-the-know.
and no better way to get scanner radio performance at a
value price than with the Bearcsr 180 .

Bearcat'" 100-E
Th8 I I,., no-cry.'alprogr.mm8b1. h andhald .C08.._r.
Lisf price $449.95/C E p rice $234 .oo/S PECIAU
B-Sand, HJ Cllan"al • Liquid C".t.' DI.play
"arch 8 Limit _ Hold 8 LocAoul II AC/DC
Frequency ranrle: 30·50. 138'174,406-512 MHz.
The world's first no-crystal handheld scanner has
compressed Into a 3" x 7" x 1W' case more scanning
power than is found in many base o r mob ile scanners.
The Bearcat 100 has a full 16 channe lS with frequency
coverage that includes ali public service bands {Low,
High, UHF and "r ' bands), the 2-Meter and 70 em.
Amateur bands. piUS Military and Federal Government
frequ encies. It has chrome-p lated keys for functions
that are user controlled, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic Wow...wha t a scannerl

The Bearcal 100 produces audio power oUlputof300
mi lliwatts, is track-tu ned and has selecf ivity of better
than 50 dB down and sensit ivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremeiy low by using a liquid crystal display and
exclusive low power integrated circui ts.

Included in our low CE price isasturdycarryingcase,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and Irexrbie antenna, The Besrca l 100 is in
stock for Quick shipment, so order you r scanner today.

Bearcat"' DX1000·E
Lis t p r ic e $649.95/C E price $489.00
Frequenc y ran ge 10 kHz /0 30 MHz.
The Bearcel DX1000 shortwave radio makes tun ing in
London as easy as dialing a phone. II fe alures PLL
synthesized accuracy. two t ime zone 24-hour digital
Quartz clock and a built-in t imer to wake you to your
favorite shortwave station. It can be programmed to
activate peripheral equ ipment like a tape recorder to
record up to five dilterent broadcasts. any f requency,
any mode, wnne you are asleep or atwork. If will receive
AM, LSB, USB. CW and FM broadcasts.

There's never eeen an easier way to hear what the
world has to say. Wit h the Bearcar DX1000 shortwave
receiver, you now have d irect access to the world.

Uniden® PC22·E
Lis t price $ 159.95/C E price $ 9 9.00
The Uniden PC22 is a40 channel AM remOlemobile CB
radio. It's the answer lo'today's smaller ca rs which don't
always provide adequate space for mou nting. Since all
the con trols are on the microphone, you can stash the
"guts" In the trunk. The microphone has up/down
channel selector, digital d isplay. TX/R X indicator and
external speaker jack. Dimensions: 5"' '' W x 7'1t" D x
lW' H. 138 VDC, positive or negative ground.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same t ime and deduc t
1%, for th re e scanners deduc t 2%, four scanners
deduct 3%, fi ve scanners deduct 4% and six o r
more scanners pu rchased at the same time
earns yo u a 5% d isc ou nt off o u r super low
sing le uni t p rice.

B<~ 11 Ba..di, ~ "..w, dt'«M' /t~,..,. f. D.IT,. ,It<
Ek<'.on« 0<1", In«,/<,."". To,,,,,,,,,,,,,,ha, .d",.,,,,,
jo:J1.. 01",,,, llgnols

Uniden® PC33·E
List pr ice $ 59.95/ C E price $44 .00
The Uniden PC33 boasts a super-compact case and
front-panel mi ke connector to f it comfortably in today's
smaller cars. Controls: Power & Vol ume. Squelch;
Switches: ANL. Other features of the PC33 include
Graduated LED "S"/RF Meter, Dlgitai channel indicator.
Dimensions: 6" W x 6" 0 • 1'10" H. ±138 VDC.

Uniden® PC55-E
Lis t price $89 .95 / C E price $59.00
The full featu red Unlden PC55 front'panel mike con
nector makes installation eas ier when space re etectc r.
It has ANL, PA-CB, Channel g and RF Gain switches.
LED "S"/RF meter. TX lite. PA & ext ernal speakeriacks.
D.imensions: 6" W x 6" 0 x 1'10" H. ± 13.8 vec.

Bandit" Radar Detectors
Now that everyone else has taken their best shot at
radar d etecuon, the Uniden Bandit" has done them
one better...with E.D.I.T.;- t he Electronic Data
tnterterence Te rminato r that actual ly edifs-ouf
false aiarm signals.

The Bandif 55, feature s a convenient brightness/
dimmer control tor comfortab le day or n ight driving,
plus a hand y highway/ c ity con trol for maximum
f lexib ility whereve r you drive. The Bandit 95 Remote,
is a two- piece modular unit that tets you mount the
long-range ra dar antenna beh ind the grill, out ot
view. The ultra-compact control unlf can the n be
inconspicuously tucked under the dash or clipped
to t he visor.Order Bandlt5S-E fo,$119.00 eac h or
the Bandit 95·E Rem ote lor $ 139.00 each.

OTHER RADIOS AND ACCESSORIES
FB- E· E Frequency Directory for Eastern U,S.A. . $12.00
FB-W·E Frequency Directory lor Western U.S,A.. " $12,00
e c.WA·E Bearcat Weather Alert". . ,,$35.00
A60·E Magnet mount mobile snlenns . .,, 535,00
A70·E Bsse station antenna ..... " ..... , . . , . $35.00
Add $3.00 shippin<;llor allsccesson'es ordered st lhe same time,
Add $3.00 shipping per scsnner antenna.

BUY WITH CONFIDENCE
To get the t•• 'e.' deli"ery from CE of any
p rod uct in this ad, send or phone you r order
d irectly to our Scanne r Distri bution Center:"
M ichigan resident s please add 4% sales tax or
s upply your ta x I.D. nu m b er. Written p u rchase
o rders are accep te d from ap p roved govern
m e nt agenc ie s a nd most well rated f irm s at a
10% surch a rg e fOI n et 10 bi ll ing. All sales are
su bject to a vailabi lity , acce ptance and ve rif ica
ti o n. A ll sales on accessories are f inal. Pr ic e s ,
t e r ms and speci fications are subject to change
witho ut n ot ic e . A ll p rices a re in u.s, dotters. Out
of stock items w ill b e placed on backorder
auto m a t ically unless C E is inst ructed d if fe r
e nt ly. A $ 5 .0 0 a d d ition al handl ing fee w ill be
charged lor a ll o rd e rs w ith a m erchandise total
unde r $50 .0 0 . Shipments a re F.O . B. An n Arbor,
M ic hi9a n. No CO D's. M ost products that w e sell
have a m anufact u rer's w a rran ty . Free copies of
w arranties on th ese p rod ucts are a vailable
prio r t o purcha se by writ ing to C E. Int e rna t ion a t
o rde rs a re invit e d with a $20.00 surcharge for
special handling in addition to shipping charges.
No n-ce rt ifie d c h ecks require bank clearance.

Mail orders to: Com munications El ectron
ics;- Box 1002 , Ann A rbor, M ic h igan 4 8 10 6
U.S.A. Ad d $7 .00 per scanne r, ra d a r d ete c t o r o r
C B o r $12.00 per shortwave receiver l o r U. P.S,
groun d shippin g a nd handling in th e continental
U,S.A. For Canada, Puerto R ico , Hawai i, A las ka,
o r APO/FPO delivery, s hip ping charges are
three times c o ntinenta l U,S. ra te s . If you have a
V isa or Master Card, you m ay ca ll and place a
c re d it ca rd o rder. O rder toll -fre e in the U.S. Dial
800-52 1-4 4 14, In Canada, ord e r toll -f ree by
camnq 8 00-2 21 -3475. WU I Telex CE anytime,
d ial 67 1-01 5 5 . If you a re outsid e the U.S. or in
M ichiga n d ial 3 13-973-8888. O rder tod ay.
Scanner Distribu tion Center· and CE iogos are trade
marksot Communicat ions Eleclronics~ Ad It 070184·E
t Beates! is S registered trademsrk of Unlden Corporation.
Copyr lg ht C 1984 Communications Electronics

Order Toll Free ... call
1-800-521-4414

Consumer Products Di,,;s;on
8 '8 P~oeni. [J Bo. 1002 [J Ann ArbOr, ~ "'h ,ga n 4S 10 6 U.s....
C. II TOlL·fREE 110O-521·" '4 0' o~••I<Ie U,8,.... 313·U3·_
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coax surge impeda nce Ii.e.
Zl = 7.0), the trace will be
simila r to the upper trace in
(a). The trace in (b) repre
sents the case where the
load impedance is greater
than the surge impeda nce
(Zl > Zo), whi le 9(c) is that
obtained for Zl less than Zo
[i.e., Zl < Zo)·

These traces not only te ll
us the di rection of mis
matc h but a lso the a pproxi
mate magn itude (in the
fo rm of a vswr). Using the
designations of Figs. 9, we
ca n compute the approxi
mate vswr from:

vswr = VF +VRIYF-VR
The vswr measurement

thus obtained is only a p
proximate because trans
mission line attenuation re
duces the reflected power
returning to the transm itter
end. This method, like a ll
other methods, produces
va lid results only when the
measurement is corrected
for normal a ttenuation ef
tects and the line is a multi
ple of half wavelength.

Fig. 10 shows the results
of square-wave TOR for var
ious situations. Fig. 1<Xa)
shows the situa tion where
ZL = Zo. If the syste m is per
fec t Ira rel), then the upper
horizontal line in (a) will be
perfectly flat. If there a re
glitches in that portion,
then it may indicate anom
alies on the line. I have see n
both minor crushes or
bends and in-line connec
tors splicing sec tions of line
ca use anomal ies in an oth
erwise perfect trace. For
connectors, the glitch may
be slight (especially if BNC
connectors are used), but it
will be present.

The traces shown in Fig.
10 demonstrate the wide
degree of change of the
trace caused by line prob
lems. Although Time Do
ma in Retlectometers are
complex inst ruments com
pared with our simple sys
tem, our syste m is capable
of giving us a great deal of
data about transm ission
lines that would otherwise
be difficult to obta in.•

It is necessary to know
the actual velocity factor
M of a piece of coax. If you
are trying to make a quar
ter- or half-wavelength stub,
then the ve loc ity factor
must be known. For non crit
ical applications, we ca n
accept the common wisdom
factors of 0.66 for regu lar
cab le, 0.7 for Teflon'" and
0.8 fo r foam. But actual
velocity factors often differ
from these values, so they
must be measured .

Make the measurement
of T using a bout 50 feet of
cable . The precise length
must be known, and the
load e nd should e ither be
le ft unterm inated o r ter
minated in a seve re mis
matched impedance . This
latter st ipulat io n is needed
to en hance the ref lected
pu lse . If land T a re known,
then V can be computed. If
you make enough measure
ments on coax, you will find
that published velocity fac
tors a re quite nom inal and
that the range of V for sup
posedly identica l sa mples
of ca ble is qu ite large . In
fact, you may well come to
doubt much of the "sta n
dard wisdom" published
about transmission lines pop
ular in amateur rad io .

The a lternate method
used fo r a mate ur TOR uses
a square wave rather than a
pul se . Adj ust the squa re
wave frequency and the os
cilloscope timebase to dis
play the top portion of the
square wave as show n by
dimension " A" in Fig. 8 . For
a perfectly symme trical
squa re wave , the period will
be approximately 2A, so the
frequen cy will be 1f2A.

In Fig. 9{a), the upper
waveform represents the ap
plied squa re wave as viewed
on a n osci lloscope adjusted
per above instructions. The
lower trace is the reflected
wave .

The display on the osc il
loscope will be the sum of
forward (VF) and reverse (VR)
vo ltages, such as Fig. 9(b).
In the case where the load
impedance is equal to the

\
I
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when you notice the ham
mer in his hand .

You can use the same
equation to find the length
of coax needed to accom
plish a spec if ied de lay. Co
ax delay lines a re used of
ten and are a lot cheaper
than lumped-constant de
lay lines.

•

RRcomm

•

J
•

To Old.., ...nd ,h...,~ 0< mon..y ....d p lus SUNI ""ippinll
,,, ,.-.id..nh.odd" wi.. ,.... 0.- inqui.... in.~..d

• Tu...... ~ k liJ ,h'll 12 MHz In I....., lunch
• Imp.".... ~I ...k. ,,,i,y .od ;""'X~ ,.. 'PO""" 01.", ".c......,
• ,o,o' ..p" up'" fou' N '..<n.1 . " '. nn••
• In'.rn.1 "·I,.,,,,p,"X .n'''nnd pm "d.., .. « .. II..", , ..." 1,,
• ~w",h..d " <>'pul j.. h p,o . ;d ..d lo r u p tn ' h. .... I<.><-..i, .."
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fEATURES :

L = 98J.5VT/2
L = (98J.5X0 8XO.6JY2
L=495.7/2 =248 feet

Trac ing the line on the
bui lding plans, you find the
area where the short should
be found. Going to that ar
ea, you find a ca rpente r a t
work subdividing a room 
and find the nail he drove
through your coax! You
hold off busting his chops

ThE' nt'''' AR(OMM AN ulin
llln~ ,1InlE'nlW!p<'f'WIec:lor is tbe
most n-n<1til". b"sl pE',lormins
unit .IIuil.b1". IdE'.Illo1 use ",hE'll'
outsidt' <1nl"nn.ls .'I!' nol ponible.

The Best Active Antenna
COSTS LESSI

•

Fig. 10. A variety of traces.
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can assume V =O.8. There
fore:
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AUTOMATIC
ANTENNA MATCHER

J \
•

" HI H SPrIll> AU1 0Il U , C
...n ..... ,uTCRIll

200 WATn .....P•
•1 l .. TO II H~ •

ONE ANTENNA.3 TO 70 MHZ.
VSWR 1.5:1 OR LESS

UNEXCELLED FOR "FREQUENCY HOPPING"

• NO MOVING PARTS!
• 5 YEAR WARRANTY !
• INSTANT MATCHING!
• 50 OHM INPUT !
• LOW NOISE!
• DIPOLE!
• MARINE!
• AMATEUR !

• 100% SOLID STATE!
• NO CONTROL LEADS!
• LIGHT WEIGHT!
• HIGH EFFICIENCY!
• 200 TO 2KW. P.E.P. !
• LONG WIRE!
• MILITARY!
• AVIONICS!

• NOW IN USE ON THE FOLLOWING NAVY VESSELS'

• USS ENTERPRISE' USS HECTOR' USS SARATOGA' USS PHOENIX' USS PRA!RIE •
• USS LEXINGTON, AND US NAVY MAR.S.•

"NEW R.F. GROUNDLESS LONG WIRE MODELS
NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.
1831 South Dixie Highway, Pompano Beach, Florida 33060
_" 305·785·2002 • Telex 514365 (English FTLl

••••••••••••••••••••••••••••••••••••••••••••••••••••••• E ..
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Brings you the
Breakthrough!

DOCTOR DX™ BY

Work The World With No Antenna

For the active CW operator, there is noth ing more fun than operating with the " Doctor OX" CW OX
simulator. For the person who has never liked CW, Doctor OX will show you what real fun is . Doctor OX
has something for everyone from the aspiring Novice to the experienced Amateur Extra Class li cen
see. And you need no FCC license to operate Doctor OX!

Wi th Doctor OX, al l you need is a Commodore-54 computer, a key (or keyer), and a TV set. There is no
need for an expensive transceiver, ampl ifier and antenna farm to enjoy the thrill of working "rare DX."
No more TVI or dead bands ! Doctor OX is more than the most sophisticated CW trainer ever devel
oped, it is your DXpedition t icket to anywhere in the world at a very affordable price.

Doctor DX simulates real H.F. CW band condit ions. All the stations you will work are generated by
the computer. As you tune up and down the particular band you have selected, you will hear realisti c
sounding stat ions in con tact with other stat ions (some within your skip zone). There is also the normal
QRN and QRM one would expect to hear in the real world . All call letters heard are totally rand om (sub
ject to the country's ca l ls ign assignment rules). The prefixes are weighted according to the Amateur
Radio populat ion density, with 304 possible countries represented. The speed of stations operating in
the lower po rt ion of the bands is much faster than those operat ing in the upper band segments. The
"operators" are also more polished in the lower portion of the bands.

Rad io propagati on (programmed for each band) represents what you would expect to hear on a
good propagation day at the peak of the sunspot cyc le. The propagation follows the internal real-time
c lock that you set before beg inning operat ion. All the simulated stations you hear (with proper pre
fi xes) are at distances you would expect to hear for the time of day and band selected .

You can learn and enhance your CW operat ing ski l ls with Doctor DX. Doctor DX will not reward bad
habits. AEA even offers an awards program to owners of Doctor DX that work all zones, 100countries,
5 band Dr DXCC, or Doctor DX Honor Roll .

The Doctor DX CW trainer is a tota lly new concept in Amateur Radio. See what all the excitement is
abo ut. Send for full details, and see your dealer for a demonstration.

Send Us Your QSL Today And We Will Rush Full Details!

Advanced Electronic Applications, Inc.
ao, BOX C·2160· LYNNWOOD, WA 98036
(206) 775·7373 . TELEX: 152571 AEA INTL



Brings you the
Breakthrough!

DOCTOR ox CONTEST BOX

TOP TOP
SPRINT SCORES MARATHON SCORES

1. ',~2. 2.
3. 3.
4. 4.
5. S.

WILL YOU R CALL APPEAR HERE?

DrDXCC'
11W {'trtifU's tflllt _
r- tf,[s ~, submittdprupu eviofrnu to AlA
'Mw!r~ llKa~sfuI tW{....~ COIllacu With <11 ka..<l
lOll d111.....u prrfix wuntr1al'tl "'" f)ocwr nx ,.
('\I' \I11inn".

Doctor DX™Chalienge

For good clean, competitive fun , Doctor DXHo' shows your score and aso rate for continuous mont
taring of your improved CWoperating skills. The DDX·64 can be a vehicle for fairly settling those club
rivalries by competing with your fr iends under identical operating conditions.

AEA also has two on-going CW contests that you can enter with Doctor OX as your own schedule
permits. The AEA SPRINT CONTEST is a timed non-stop eight hour event and the AEA MARATHON
CONTEST is a timed 24 hour non-stop event. The top 5 contest scores will be published in our future
advertisements and upgraded periodically as new higher scores are achieved .

In addition to the two AEA contests, we are offering award certificates for achieving ce rtai n mile
stones. You will be automatically alerted when you have achieved these milestones by a display at the
bottom of the monitor screen.

AEA DrDXCC is achieved when you have worked 100 different countries, regardless o f the frequen
cy band or th e amount of time operated . DOCTOR OX WAZ can be earned by work ing all 40 caww
zones of the world, without regard to the band or duration of operat ing time. The DOCTOR OX HONOR
ROLL is reserved for top notch operators capable of working 250 countries without regard fo r band or
operating time. Additional endorsement awards are available for each additional 10 coun tries worked
up to 300 (out of 304 possible) countries. AEA 5 BAND Dr DXCC is a very difficult award to achieve. It re
quires working 100 countries on each of five different bands, without regard for the amount of operat
ing time.

Each award can be obtained by filling out a photocopy of the award application form (supplied)
along with the score information and qualifying check sum from your screen display. Please enclose
$3.00 to cover handling costs for each certificate ($1 .00 for Honor Roll endorsements). Awards will
only be granted to owners having a Doctor OX warranty card on file .

There is no need to ever be bored with your hobby again just because the bands are dead or you are
apartment bound. Try Amateur Radio 's own version of Solitaire - DOCTOR OX.

BY

Advanced Electronic Applications, Inc.
P.O. BOX C·2160· LYNNWOOD, WA 98036
(206) 775·7373· TELEX: 152571 AEA INTL
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FIRST WITH US :111..1111, L- -.J

THEN THE WORLD!
Better communications start with your subscription

to 73Amateur Radio's Technical Journal
------------------------------- - ------------- -

YES
Start my no-risk subscription today and send me 12 issues of 73 for $19.97. I understand

' that with payment enclosed or credit card order I will receive a FREE issue making a
" total of 13 issues for $19,97.

o CHECKIMO DMC 0 VISA 0 AE 0 8m Me $19.97 foe 12 issues

Card/· -'Exp.Oat...<. _

Signature, _

N ame, _

Address; _

City Srare, --"-Zip, _

Can.Jo IS< M..;,;" $lZW. I , ,,." unly, l IS /u..... d,. ...n on US bomk .
Fur Surf.o." $1 ~'OO. I _ only, us fun.lo Jr_" on US t.nl.

For 1pi<-. onqui'" PIr- allow 1'0_ 11 ..-...1<. '" Jd,....... .

"'7~ Amateur Radio's Technical Journal t
I.;;J PO Box 931 , Farmingdale, NY 11737 ~
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REASONS WHY
KNOWLEDGEABLE
AMATEUR RADIO
OPERATORS CHOOSE

'J
1. non-absorption and no

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

resonant lengths.
3. complete elimination of RFI

associated with steel guys.
4. substantial reduction in

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

cable to install insulators
and cable clamps.

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

7. non-corroding and
maintenance-free.

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

9. a neater, more aesthetically
pleasing tower appearance.

10. substantial reduction in ice
loading.

(

flexible,
electrically
transparent
Phillystran'

~
DISTR I BUTORSH IPS AVAILABLE

to qualified suppliers of
amateur-radio equipment

FIELD PROVEN : More than 450
commercial radio & TV towers
have been guyed with Phil1ystran.
Pourable resin provides convenient,
highly efficient terminations.

TECHNICAL LITERATURE
AVAILABLE. Call /write

~C/)
CY '%:,t~~hu

_CLJ C//
(j/18/f/1.1 (9OYPU~flb7? ...300

P 0 _Box 454 • 20 Commerce Drive.
Monlgomeryville. PA 18936
Telephone : (215) 855-8450

Telex 84-6342 Cable : Philres MMLL

10
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1<0--2 MASI ••• • : !>. ""
"1<- 105 • • • ••• • IB . <""
RI<-IS5 • .• • • •• 19 . 00
" "-:'05•• . .••• ?;>. <X'
RI<- 4n5 • .•• ••• 2".00
" "-7"5••.••• • 3" .00
RI<-'''"5•••• ••• 3". (" ,

Available from your
dealer, In U.S .A. add
S2.00 handhng

333 W. Lake St. , Chicago. IL 60606
(312) 263· 1808

"'J- ' HAfi 1 •• ;'5 . 00Rt1- , " I OO
R"- I:> •••••• " ' . '"'
Il.. -;> Ib.on
RI'l - 4 n •••• •• l B . ' )('
R.. - 7 ~ •....• ~J. '''"
Rt1-BO • • • • • • 2 1.nn

C5-201 ;' I- 'OS I , I ON C O... S .. l 'Cli •• ;>0. ' ''--'
C"' - 4')] 4 PIJ'S IIION COA . SW [ l CH • • b 2 . ( " "
r:N-b~':'R '. B-1 """"" S WR /W"" .. • ' 0" . ( ..)
"'N - n',~ 1.8-1"'-'141<1 fiWR/WATT • •• ' 4 ';. 0,,"
( N- b V , 14 '-' -4S'-' l4I<l '>WR/WAH ••• • 1 . 5 . ' '')
lP' O~ ' 50-5<.H' l'lfll 5W ,[Jf1 " IT .... ...-..,-,0
SP-H" I. B-I :;<"HH1 pon ~, S I I F. .~~ . ""

Amateur
Equipment,
Accessories
& Antennas.
Export Anywhere

2317 Vance Jackson Rd.
San Antonio TX 78213

HUSH fR
HlISll .f"
Hl'STLER
HUSTLER
HUSlI _ER
'.JS'LEI'
HI/5ll E R

r:1 nSF'" J( 5-f'R I [;f 5 I~ 'on WIll Il HlJl -F·,_Y U \SHI

" y -"AIN "b- F<S " HFII-R .. " "MlN' ~lAM . • . """."O
I NNF " 51"'l;f :on AMP POWER 5OJl''I-l_Y• • • •• • • . . • 91 . 00
,,"'''.. "~ M:'<".H ' HI' 1<01l" F fi .... 'WI\" .... 'fF' .... .J B . <"--'
V·l , · " DOL IC ' S l bi" -'f'A 2 1< 16"10 F!'1/sSB ""P.;'33.00
YAH"" ~v- "{" F'F l'lOll VF O 1'0 1< 11 -·.... 1. .• •• 1 35 . ' .,.-,

CALL FRANK W05GZU, JOE KA5ROO
OR STEVEN KA5SWI FOR aUOTES
ON OTHER RELATED PRODUCTS
FOB ORIGIN.

ELE. CIRONl l: ~ E Y ERS ~ ~EYS

HEJ 4 01 E CONO ~,EYER [1 • • ••• • •••• ••• •••• . 4 5.<>0
MFJ 408 OELlIXE ELECTRo.Hc ~EYH• • • . • • • • •• 1 0 . 0 0
HE,} 410 DELUX E . EVER '" RANllUl1 CUDE GEN. 1 I !>. 00
MfJ 427 D'E' .l1'E f'EYfR ON !<ENeHE " PADDl E. . "";. 00
I<F J 4BI :;0 CHARACTER !'lF r1ORV .EYE R ••••••• 75.00
!"If- J 48 4 4'-'0 CIlARACTER HEI10R Y !'E VER ••• • • I ;'5. (10
v '&"~LE. l AH~[C S'ANDARD PADDlE .EY •••• 4 5 . 00
V 'I<F<nPI • • IAMR IC DE" _lJ XE " "DOLE .EY • • • • •. " " . 00
V l ftR nPl E ' V I BRO .EYER ST ANOARll ••• ••• • • •• 4!>. 00
VI~RO"I f' VI _O .FYER """ ..E. ••• • .• ••• • • "0.00
VI~ROP'f' ~RA55 RACER IA!'1,,,CO • ••• •• •• •• • " 5 ."""
V, ,,R,"', Fl ..RAfiS RAC"FR F~-I .. 11 H "EYE R 00

f..- ANTENNAS

f<U r ' ERM Il HFbV 10 -&)1'l '" 30>1 VER T ICAl • • • II,>.no
""I IU....ell HF b VX HI'OI'l' I'1UlJEl • .• • • •• •• • • In. '''"
R.....,-ll ROllf MOUN I nT FOR HFbV .. • • • •. 4 ~ . OO

S'R-Il ""'~ "'''f.ll RADiAl. UT fOF< "" b " :;.'O . OO
'''R - ' b(' I"" HE 'EI' 'IT FOR Hf"V • . . • • • •• H . OO

'" N I -PROO "'0- I ""-:'''!'1 I< IN , "'lAO••• . • .•• 14 0. 0 0
.. 'I So " 1l1AC0I fiY -,J I (>-~0>1 , ELE . fiE""' •• 1 '>:>.'-'0
.. llSOl'lII'l"C n, S V-," 1O- ;>nl< " EI f . f1F AH •• ;'''~. ('''
"'LSO.. , MOCOI ~ ~-b"" 4 (>.. AOO ON 1,' , 70 • .-.n

HF· ,..IBIU ANln,NA"

I<II,FR
1< 1I ' .FR
"ILLER
I'l l ' I.E!"
I<' LL H ,
lOll 1
WF ' 7

P1!WER ~l'~ Pl IF '> IlY I<"CO

;'(H',,, BAM. ' S lJRGl . b AHP I NT • • 4_ CONT •• 4 .... .)('
2 0 1 " I 7 AI<I- ' SU"Gl.' (I"MP I N I . • b_ CONI •• 50 . 00
n ' . n 7~Ar1I-' SURGF . ;'''AMP ' ''1 . • I 21>HP CON I •• S(I . "'-'
2('.}O 3 bAI<F 50 'Rfif • :en Ar1F· '''' • • ' BAMP C ON I • "" . <X>
4"~" ~"A"'" C ONTI ... J0U5 HEAVY OUTY P IS • •• ,,,n ••,.- ,

"'" • NNA "''''''flS

'" ' -~4' E "NIFN"" tI"""RIS.... MUFR "~IlAL.75. 00
"'-J-"4IlJ "EW II<PROVE D vl t6IUN OF "4 11: . . . ..0.0"
M.J-""" ~.w RouE" , ..'~ICfDF< IlJNt:R • • • •. • :'9~.OO
11 11.1 FP D IAI<X>'A AUTOI1"T Ie; n"""R ;>, >( ..... . ~..5 .(I("I

C [lt1F''l}TE R AI:CF 5SllRI F.S

I AN'R( ltIl CS HA"SQFT .OR "'ARI •••• ••• •• .•• 4 ,; . 00
' ''N' ''"" I CS W\I1S0F' F [IF< TJ- .." <,>('. (10
' ."Nr HlN[ CS .",I<SI "" ,nH '''5-80•••• . • • • . • • 5 4. 00."''' ''(''<1 [;!l HAf'1SOFI ~- OR VI C - 2<'• • • •• • •• • • • 4 '> .OO
I'AN'''''''''''fi HAI<IEx I FOR vIC'- 20••• •• • • •. • • 'w . n o
l'A~I1 "nN I CS HA"'f" F llF' ", ,,,," Om.,E "4 • • • • • '1<.>.,>(>
MI- J · , : ~4 CW/ P llV/ A,W Il COI'lP . IN TFRF"CE. .B". no
,.,. J - I 20'8 AM WI< I CW/fn r y 'ASC I I CAR ' R I DGF • • <.n. , ..)

• Lets your antenna radiale, not your coax
• Helps fight TVI-no ferrite core to saturate or re-rad iate

• DC grounded-helps protect against ligh tn ing
• Heavy brass contact posts; non -rusting materia ls throughout

• May be used witn antenna tuners ; rated 5KW peak
• Handles substantial mismatch at legal timit

• Buill-in center insulator; Amphenol'" coax connector
• Rugged UV resistant custom c vcorace case, not plastic

plumbing parts

ZA·2A $21.95
14·30 mHz, wi th ha,dwa re lor'" boom

Beneher1:1 BALUN

Ill ' , ..NCF " E AVY ",'H 1<01 0 " .•• • • I on;.(·"
Ill' lANCE ll GH ' I~II V R O"' :;.-. .(I("I
""nN '~ IC IlJl< RO I OR ,..Af<l. • • • F1: R F T . (> . 2 0
I1IN , RG" <0""" >C O"' ••• • . P ER FT . 0 . ' 5
" 6 -"" ~lIPFRf'E' t:OA •• • •• • PER ~ 1 .0.3·)
.... -2 " !'1" -5P~r t:OOX •• • • • PE"R FT. O • .~"

<;PAI<E BAI'U'Y HlP P CS - 3(OO . • • • • • 25. ( ....
SF'EA.ER r1,.,E f OIl PCS _:w n •• • • • • • 27 .<XI
' F A' HER (;A5E f OR PCS- Y>O •••• • • • n ot,,,
SPAI<f IlAlTERY fill< S ' - I4:' • •• • • • • ??<XI
SP EA. ER MIH Fllf' SI ·14:l • • .. • • • • ~O;>. O;>0
I~_"IHER C" '>f FllF< S r -1 42• • • . • • • • 3 ?<X>
lIC I:HI>f<GH < F(>I< ST-1 42 <4-"HIO • • bO .Ol)
At.: ulAk L;ER rOR S T- 14? '''-BHR> . . 2" . <XI
AC Ull In n'A~l;ER FOR 5 -15• • • • • . " 4.0(0
'EA I HF R CASE fllI< S - ' 5 O;>0
DC ~ reNA"'''1fu COR D fOR S · 15 • • •• n . " 0
S f>Af,· r BATlfl< .. Fllt< S -1 5 •••• ••••• ? b . ......'
5P£ AI"H< H nF HlR 5- 1:'; . ••• .• .• • • 31. ("--'

ZA-1A $17.9 5
35-30 mHl

Amateur

Etc.

2 !'tE' EI< HANr>HELD ACU S SOIH ES

AVAN II ""151 .'" II;' WAvE. 'ON GLA5S<,. ~0. ,W)
l'lrsRc",m , AN5 'I~ 7 :; / 8 ....Vf MAr...EI MOU" ' . 3D . oX>
nl';'~'~ ·". I AI>; _ , ~ 1 ~/8 WAVE 'RlJNf r1OlJNT •• ~(' . 00

r1 r f< Al
' II ·-ES"
,,, -II:
SI -~"OIn",,_..:;
51 - I C
5 1- 4 1JC
~I-"'W
ArH- '~
0: ·1";
lICC · l!'l
... '5
Hr1 -1 5

,'2<'11"/ "' ''Il IOS ~ AIT ffiSllPIE "

r t'IF If I' f<Af'F AUlfNNAS

«"r'ER NU I • ....-: v 5 ' " " AV> ,1<01'II1Dt-fE• • • ••••• ~;>.OO
1l11I1EI<NI1I 2 MC V 5 5/B SlIPFP mOM""""' ••• .• ~7 .00

C" SI-ICI<An IV" :If' R I '<GO RAW"''' I I . • • • • • • • • ~e . (00
CIIS HC" AH AI47 -11 II E.1. El'It N ' Rf AI< ••••• . • 50.<XI
C"fi '-'C " A. ' "14>- 2'" . '" UEMI'"NT 'W I 5 L • ••• " ,;. ' -",
n 'S HCI<AI' I :O I 4 1l ~ :"' 4 1" 14 HEMF '" ~E "I<•• a ,; . OO
'-")<;'''-:''''", " " 19 , '1 F.LL ME'" ~fA" . • •. • • • • • 9 '1 ,(><)

" ML IHt fcA [) I05

AlD£ N pcs - ~<)() HI T 3'0.6 MFM.SCAN.LCD . . • • 2 b 5 .o0
AlDf'N PCS-40 0 0 M(J~ ILE. 2:'iW .l" HFM . = AN • • 27~_ OO
t Dl' -~O~3 MOl''' E. 2 5101 . l' r1Er1,.~A",U ;Il••• • ;'B!;. 0 0
SI1N' E~ 5 ' - 1 4;' HIT ~ .';W . IU ....r1.S~fIN.lCD.;'B~.OO
' E... ·O S -I ~ H IT "". ~ r1. r1. IH.JI1ll..' tEEl. •• • • ase.oo
IE r1PO !I ' 1:>'1 S - I~ WllH '" H Y 'UNE PAD • • ;'75 .<X>
'HllEC 2~'1 1 Hll 2 .~. l n I'IC r1 .SCAN.Ll::D••• ;']!; . <'O

,"' : " " .'I ''''.1.SSf</r w. 4 ""... ~ l'AY SCfIN • • • • R5n. ,",
It. "IEe ARGO SY 1... ... . !<S Il/Cw . I n - ,...'I1 Dll' ••• !'IIO .(")
I U H EC CflR S/\lR . ' '''l' . S5B / {"W .lo;>-IbOM . • • .. "99. 0 0

;. MI 11'1< /)M''L I F If"S

MF J -;'04 c. ;' I N:'() OUI-FI TS """ 'Of' [)f-' H/'. 70.·'0
" I " ABE "2~A ~ IN 30 001 WTTH PREA/1P••• '~ . ,l()

" I" AGE' 8 1"" EI< / >;S~ ' OW IN anw OUT •••• 15 0 . 00
I<I I<AGE "WI" F I< / SS ~ lOW ' N 1M'" OllT•• ;'~:;.OO

.. ' '''AGE ""'.d"" ." 'SS~ , 0," 'N ,,,'... DlJT . . ;'O~ .no
' Ot, Y(l H I "" -- I'CIh'EI< RL 3 ':>V ? IN "', OlH ••• . •• bO . O<:'
101 'U "rr'oH -POWER I<L ~ ;'V ~ IN 30 OOT •• .••• IIO. O<.
lt~ ;[] IHHI' - P IJWF" "l 1I;'\.' '0 'N a o 00' . • . • 140 . 00
I f>< YO IH"" " OWER HI - I I ,N , '" 100 OUT •• ?1!;. " (1
"" YO H W,, · P OWI'f< f' l I ",'V 1'.' IN '''0 lJU1 • • ~1O .<X'
flJl-'Y O H ">I' I'OW!'R til ' I>('V~:; 2:; 'N II>" uuT:lm,. Oo

<;AN' fE S f}2:' "" . :' . 5 " . '" 11E.. . . SCAN•• 2 " :;.on
H'I'Aril' L - ~ C' n ,I AMP • 'N ;'0 uul • . .• • • • 75 .'-'"
, Il", ,,,r<AF T AMS - Z/" 51 B l'AVf I<AGNE ' "'.:..,.. , . Y'. 'M
L! ''>llr RA.' ", ,,-n,, ~"II ""Vlo ,RI N' I<(JUN r •• ~.'.,""
(,f01 " ~ '. [)I 2;':"""1 " AO I l'S " ""' I N<> SOlIN• • . • CAlI.

... " "01OS

",,"-75
" 'I "Bbl"....,,,..".."
4 " b ,

Hours: 8:30 a.m. to 5:00 p.m. Monday thru Frida y
9:00 a.m. 10 2:00 p.m. Saturday· CST
Prices subject to change without notice.

(512) 733·0334
(Toll free number 800·531·5405)

".. Set! List ot Advertisers on page 98 73 Magazine · OCtober, 1984 19



•

Harry D. Hooton W6 TYH
1420 Shamrock Lane
Linco ln ( A 95648

The Aussie Parasol Beam
W hat has twelve corners, three bands, and uses

140 feet of wire? Hint: It's not a quad.

pa ra sol antenna con sists
basically of two wire con
ductor elements, each of
which has its ends bent in
ward at right angles to the
center section. Since most
of the rad iated fie ld f rom
an antenna element ema
nates from the cente r por
tion, the radiation efficien
cy is not noticeably poorer
than that of a given ele
ment that used inductive
t raps or other shorte ning
devices. As shown here, the
parasol array is a mod if ied
2-eJe me nt veg l. using a
driven element and a para
sit ic director.

The Australi an versions
of the array are fed di rec tly
at the center(s) of the driv
en element(s) w ith 72-0hm
coaxial cable. Although no
specific sw r figures were
included in the photocopy
materia l re ce i ved from
Fred VK2PHQ, I have been
informed that the line sw r
is not greater than 2.5:1
when the three driven-ele
ment feed points are con
nected in parallel and fed
from a single n -Qhm line.

Frequeocy(MHzl A B C D E F

7.15 46 ' 7" 8 ' 2" 9 '9" 46' 7" 25' 16' 9"
14.3 23 'S" 4' 1" 4' 10" 23 ' 5" 12' 6" 8' 4"
21.3 15' 8" 2'9" 3' 3" 15' 8" 8'5" 5'8"
28.6 11'8" 2' 2' 5" 11' 8" 6'3" 4' 2"

One of the features of
the paraso l array that f irst
caught my attention was
its small , compact size. I
immediately had vis ions of
a 4O-meter beam using a
parasol -type loop. It is al so
suitable for the ham who
wants a triband antenna
system but is cramped for
space. Becau se it is ve ry
l ight, when constructed
w ith o rdinary copper-w ire
conducto rs and bamboo or
f iberglass spreaders, it can
be rotated with a heavy
du ty TV antenna rotator.

Table 1. Approximate dimensions of elements and spacing
for 40-, 20-, 15-, and 10-meter parasol beam antennas.

Antenna Design

As shown in Fig. 1, the

To satis fy my curiosity, I
b u i l t and tes ted a dual
band pa rasol array with
loops for the 1Q. and 15~

mete r ba nd s only . Al
though the installation was
not permanent, the fol low
ing data should be of in
terest to all hams w ho de
sire a low-cost, simple, and
low-weight antenna system
for the three highest HF
bands.

on the air every day, there
were ma ny VK Novice sta
tions that cons istently laid
down S9 + si gn a l s at
W6TYH. M y curiosity be
ing aroused, I contacted
most of these hams and
found that they were using
t he VK2ABQ " p arasol"
beam antenna described
by Fred VK2ABQ in the O c
tober, 1973, issue of Elec
tronics Austral ia.

I wi sh to express my grat
itude to the many VK hams
who m ailed me p hoto-
copies of the orig ina l arti
cl e and others that showed
more recent modif ications
o f t h is u n usua l an tenn a
system.

C DIRECTOR

. I
~, ..~,../

""~"'~/Oft " "110O
, "oss...., . ""

/ -,

Fig. 1. Australian parasol beam antenna. Construction is
similar to one frame of a cubical quad, but p lane of loop is
paraflel to surface of the earth. Array ;s horizontally
polarized.
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The Australian ham with
Novice-license privileges

is limited to certain frequen
cies and very low antenna
power-somewhere in the vi
cinity of 20 Watts PEP. Nev
ertheless, many of these Nov
ices (not necessarily begin
ners in electronics) produce
outstanding signals all over
the globe on the 1()- and
15-meter bands. Some of
the se st at ions, suc h as
VK7KDR (formerly VK7NDRl.
VK7N RD, VK 3VCW, and
others that I have worked
over 100 t imes, have spent
many hours hand-honing
their antenna systems close
to perfect ion.

Du ring the years 1978
th rough 1962, when I was
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$25 .20
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@ 30¢ ea.
@ 25¢ ea.
@ 75¢ ea.

Ccm OUCTORS

The preliminary driven
element ad justments are
most easily made with a
grid-dip oscillator and a
ca librated receiver. First,
make a 1- or 2-turn l ink coil
f rom no. 14 soft-copper
wire and w ith a d iameter
small enough to fit snugly
over the grid-dip oscillator
coil. As shown in Fig. 3, the
link-coil ends are fitted
with small copper alligator
clips. Connect the alligator
cI ips to the cen te r ends of
the d r iven-element con 
ductors, as shown. Sl ip the

Resonance Adjust ments
As in any other parasitic

array, the parasol antenna
wil l give optimum perfor
mance only if the driven
and parasit ic elements are
reso nant at their proper
frequencies . The length di
mensions given for the par
asitic director elements are
about 5 percent shorter
than those of the driven el
ement. In the prototype ar
ray, the parasitic directors
were calculated and cut
accord ing to the formula .
The directors performed
sat isfac to ri ly without fur
ther adjustment. The driv
en-element le ngths re 
quired adjustment, howev
er, as outlined be low.

-,
LEAOS
NOT OIlE R 112 '" EACM

lCll"~-l::'c_ I TUR" ll N ~. SOfT COPPER WIRE ,
OIAMETER 50 TMAT ll"~ SL IPS
OvER GRID ·D IP 05C< LlATOR COIL

3/4 ,n -----,
GR IO-O IP (\ I
OSCIL LUOR (OOOJ
COIL ---

L I " ~
COUPLING

- AOJUSTABLE_

Parts List

140 feet, no. 12 copper wire, plastic
covered household type
4 bamboo spreaders
1 marine plywood, 3/8" x 18" x 18"
4 carriage bolts, 4·1/2" x 1/4"
4 carriage bolts, 2·112" x 1/4 "
4 U-boll s, 1·1/4"
Miscellaneous (alligator clips, etc}

element and recheck the
resonant freq uency of the
10-meter driven element.
Thi rd , resonate the 20-me
te r driven element and
recheck the resonant f re
quencies of both the 15
and 10-m eter elements . In
the prototype ar ray at
W6TYH, the interaction be
tween the three driven ele
ments was negligible as far
as the dip meter ind icat io n
was concerned. How ever,
when each driven element
was being adjusted for low
est reflected power at its
feedpoint, the swr read ing
changed when the match
ing ad justments of t he
other driven elements were
moved.

It is likely that the great
est interaction w ill take
place w hen all three feed
po ints are connected in
para llel and fed by a single
coaxia l transmiss ion line. If
the line swr is not higher
than 2.5:1 on the element
with the highest swr, usual
ly 20 m eters, the perfor
mance of the array will not
have deteriorated to any
great extent and an anten
na tuner can be used at the
transmitter end to present
a 50-0hm-resistance load
to the t ransmitter output
term inal.

Note: 52- or 72-Qhm transmission line and insulators not in
cluded in above total.

Fig. 3. How the grid-dip oscillator is coupled to the feed
point of the driven element (see text).

Practi cal Const ruct ion

To start, you w ill need
one spider or X mount,
such as those used in the
construction of the cubical
quad antenna. You also
will need four crossa rm
(spreader) sections , as
shown . Eac h crossarm
should be at least 14 feet
long if a t riband 20-15-10
meter array is to be con
structed . T h e crossarm
drilling data can be found
as dimension E in Table 1.
All of the wire elements
should be strung on the
frame before attempt ing
any re so n a n c e ad just
ments.

With the array at least 8
o r 1 0 feet above the
ground, start with the 10
meter driven element and
resonate it as described in
the next section. Next, res
onate the 15-meter driven

58.3/F. C = 69.7/F, D
335/F. and E ~ 1 78.75/F.

It must be emphas ized
that the above dimensions
are approximate but will
be close to the actual oper
ating values. The ends of
the element conductors
can be made about 3 or 4
inches longer than the cal
culated values, as shown
at B in Fig . 2, and th en
trimmed to resonate the el
ement at it s proper fre
quency. In most cases, the
director element wi ll func
tion satisfactorily when cut
to the calculated value or
about 5 percent shorter
than the driven-e lement
length .

In the W6TYH experimen
tal version, the driven ele
ments were fed by sepa rate
gamma-match ar range
ments, the coax ial l ine be
ing switched from one to
the other by a stepping
relay. It should be possib le
to "match" the 72-0hm (or
52-Ohm) coaxial line to the
three feed points at a prac
tical usable swr value by
attaching a suitable coaxial
line transformer to each feed
point and connecting them
in paralle l at the end of the
main transmission line.

T ~ p", AS REQUIRED TO RESONATE ElE"E NT~

r----- 11. I .OR'~ t-

'·;= ··"",X ,·,,,,,¥ .
I r e jU_ O'..CTO A __

I 0 ,I

Fig. 2. General arrangement of parasol beam antenna.

The length of the folded.
or bent, end sections will
depend on the spacing be
tween the dr iven and pa ra
sitic element s. In the
W6TYH experimental ver
sion, t he spa ci ng (free
space) between the cente rs
of the driven and parasitic
elements was made 0.11
wavelengths to keep the
overal l size as small as pos
sible . Table 1 gives the di
mensions of the parasol ar
ray for one-. two-, or th ree
band operation. The ele
ment lengths, particularly
in the three-band arrange
ment, are approximate and
should be " d ipped" and
trimmed to resonance as
described later.

The approximate dimen
sions A, B, C, D, and E of
Fig 2 can be calculated by
the fol lowing form ulas. As
suming insu lators 11 and 12
are 4 inches long, with F be
ing the frequency in MHz
and A to E dimensions are
in feet, A = 335/F, B =
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Feed Syste m

The orig inal Austral ian
feed arrangement for the
three driven elements is
shown in Fig. 5. Here, the
three driven elements use a
common center insulator
with the three feed points
connected in parall el and
fed w ith a single coaxial
transmi ssion l ine. A nylon
tie cord is connec ted be
tween the driven-element
center insulator and the
center point on the parasit
ic director (or reflector, as
the case may be) and is
d rawn taut . The cente r

version of the array, the
spreaders were mounted
on an 18" X 18" x 3/8"
piece of " bondwood" (ply
wood) as shown in Fig. 4. If
the plywood mount is used.
it should be good quality
marine plywood. The cen
ter of the board was rein
fo rced by a pai r of 6" x 6"
X 1·1/2" " O regon" blocks.
The upper p late ha s a
1-inch hole at the cente r
f o r t he 1 -in ch -d iameter
dowel kingpost. The kin g
post is about 24 inches high
and is sanded to fit t ight ly
when driven into the cente r
hole of the upper block. In
the VK version , the spread
ers were made from 'l-inc h
hardwood dowel s. M o st
American ham s wil l pre fer
bamboo or f ibe rgl a ss
spreaders. Each spreader is
suppo rted at two points, as
shown, by heavy-duty nv
Ion fi shing line; hence th e
name, " pa rasol array."

". ~"~.::::~-J
L SOLDER

TOGETHER
AT EUCT
CE NTEIIS

Mounting the Array

In the original Aussie

Fig. 5. Original Australian feed arrangement.

where on ly a very small
nul l is ind icated.

Cont inue to t rim each
end of the driven element
and check the grid-dip os
ci llator f requen cy at the
nul l unti l the element is
resonant at a f requen cy
about 50 k Hz lower than
the desired operating fre
quency. The driven -el e
ment resonant f requency
can th en be " worked in," or
" f ine tuned," to exact reso
nan ce at the operating fre
quency during the match
ing adjustments.

During t he ad justment
of the driven element for
reson an ce, it is po ssib l e
that the grid-dip oscillator
may indicate two nulls
one deeper than the other.
The major null will ind i
cate the fr eq u en c y at
wh ich the driven element is
re sonant. The m inor nu ll
w ill be somew hat higher in
frequency and will be the
resonan t frequency of the
di rector. W ith very close
coupling between the pick
up loop and the grid-dip os
cillator coi l, the minor nul l
shou ld be pronoun ced .
When the coup ling be
tween the li nk coi l and th e
osci l lator coil is reduced,
the minor null may not be
apparent. The minor null
should occur at a f requen
cy about 5 percent higher
than that of the driven el
ement.

l.!.-U-OQL'

I .,,, CO""" .,
BOLT "." .....M• •

'."

,~

".

".

".

tors and repeat the pro
cess. Be su re that you
check the grip-dip oscil la
to r frequency with the cal i
brated receiver each time
that a d ip is ind icated . Do
not depend on the calibra
tions of the grid-dip osc il la
tor dia l as the osci llator
wi l l be pul led off calibra
t ion by absorption of the rf
energy by the driven ele
ment at its point of reso
nance. This pul l ing effect
can be reduced by reduc
ing the coupl ing between
the grid-dip oscil lator and
the lin k coil to the po int

.. ""..COU 'A,
CI. !

/

".~I' =:'.::~yY

r",o 0

,&... 0

L~==2i,

".
Dl.ECTO.

20 100 O!l'V EN ELE"EN T

".

Fig. 4. Array assembly, parasol antenna.

link coil over the grid-dip
coi l form, and rotate the
grid-dip oscillator dia l until
a deep null or " dip" is in
dicated.

W ith the calibrated re
ceiver, check the grid-dip
o sc illato r at t he point
where the nu ll occurs. Dur
ing this f irst check, the res
onant frequency of the
driven element is al m o st
certain to be very close to,
or outs ide, the lower fre
quency li mits of the ama
teu r band. Cl ip off hal f an
inch or so of the excess
wt re at the support insula-

Fig. 6. Modified version of Australian parasol antenna (said
to improve front-to-back rat io).
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O n the 15- and 1D- meter
bands its performance was
compared with tha t of a
"standard" 2--element v agr
s im ila r to t he one I d e
sc ribed 10 " Rota ry Beam
for 10 or 15: the LB-2" (73
for May, 1980), and in most
cases the re was littl e dif
ference in the strengt h of
the distant signa l. The ex
per im ental m o d e l a p 
peared to have about 5 d B
forward gain and about 15
d B front-to-ha ck ra tio 
about the same as t hat of
the z-element yagi used for
c om pa rison . T he Au stra
lian hams rate thi s antenn a
at 5 dB forwa rd gain, 18 dB
front-to-beck ra t io, and 37
d B s ide re jectio n whe n
used on th e 15-meter band .

At any rate , the paraso l
anten na is probab ly the
least expensive triba nde r.
It sho uld be possible to
build it fo r not over twenty
to thirty dollars. It can be
rotated easily with a TV an
tenna rotator. •

po ints of the t hree d irec
tors (reflec tors) a re e lectri
ca lly bonded together.

Anothe r VK a rran ge
me n t is shown in Fig. 6.
Here , a li g ht woode n
boom, 1-1/2 " X 1-1/2" x
96" , is used to su pport the
dri ven-elemen t cente r insu
la to rs . The t h ree f eed
poin ts a re connected to
gethe r with short le ngths of
72-0hm coaxial ca ble. The
cente r poi nts of the d irec
tor (reflector) are attached
to the woode n boom, as
shown, and connected to
ge ther e lectrical ly with a
single copper co nducto r.

Antenna Performance

The W6TY H parasol a r
ray was constructed to sat
is fy m y ow n c u riosi t y,
more or less. Although the
antenna was a jerry-built
affa ir mec hanica lly a nd
was suspended by a rope
and pu lley attached to a n
overhangi ng tree li mb, it
was elec t rica lly co rrec t.

Purch ase a KEN WOOD TS-830S at a SPEC IAL
SA LE PRICE and receive eithe r an SP-230
speaker or YK-88C CW filter - FREEl

Purch ase a TR-2500 2m or TR-3500 440 MHz
HT at the Low AE S SA LE PRICE and rece ive
the optional PB-25H HD battery- FREEl

KENWOOD TS-530S 9-band HF Transceiver
SPECIAL LOW PRICEI

KEN WOOD TM-201A 25w, 2m FM Transceiver
SPECIAL LOW PRICEI

__ Set! List 01Ad'f9rtisers on page 98 73 Magazine. OCtober, 1984 23
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The Incredible
Broadband Bowtie

Truly designed for solid-state finals, this 75m antenna fea tures
50 Ohms at the feed-and less than 1.5:1 swr across the band.

•

SWf meter showing the swr (the tuner was bypassed).
26 73 Magazine" October, 1984

Jim BurtON KCJHW

RD #2, Box 131
W,lshingfon PA 15301

Uyeah, I' ve got a tran
sistorized transceiv-

er . . "
" Do I like it? Sure, I like it

a lot. "
" W hat do I think of the

solid-state finals? We ll . they
are not as great as they
sound The final s are re all y

sensitive to swr. I ended up
buying an antenna tuner just
to get the thing to load up."

If you' re the owner of
an all-t ransistor rig, you've
probably had a QSO like the
above. While these rigs are
nice, they do have their own
set of problem s. Chief
among the problem s is their
best known feature -the sol
id-state f inal amp.

Transistor rigs differ sub
stantia ll y from thei r tube
fina l cousins. Tu be final s
use an impedance-ma tching

(p i) network to match the
tube's impedance to the
antenna's impedance. Tran
sistors do things another
way. Power from the broad
banded f inal transistor is fed
th rough a bandpass f ilter in
to a SQ-Ohm load.

This new system means
that theoretically you can
set the tuning dial to any fre
quency and generate a sig
nal with no further adjust
ment to the transmitter. This
possibility intrigued me be
cause I enjoy rag-chewing
on 75-meter phone and I op
erate a transistor ized rig.
However, a Iittle experi
menting showed me that it
wasn't going to be as easy as
it sounded. There's a catch.

While the transistor f inals
are broadbanded. they re
quire that the load they feed
be 50 O hms or very close to

(O"'~. l[l" C'"C",T ' 011 • 0'1'01. ( un.....
.tn o "'(Oul" CT OU '( "05 ~ .. ~&ulE5

00" l 0 t

F;g. 1.

it. Unfortunately, a dipol e
antenna is not broadband
ed. Keeping the swr low as
you tune across the band 
that's the catch.

According to the theory
books, a dipole should be
able to cover a band equal
to three percent of its design
f requency. That's 100 kHz
on 75 meters without ex
ceeding a 2:1 sw r. That's not
much of a spread.

I decided that what I
needed was a broadbanded
dipole. The design require
ments were:

1 . Uses no exotic or ex
pensive mater ial .

2. Easy to construct.
3. Ach ieves a 1 .5:1 swr or

less over the 75-meter phone
band.

Design requirement num
ber one eliminated double
bazookas and folded di
poles. They require expen
sive coax and ladder line or
an impedance-matching net
work. I wanted to keep it
cheap and easy.

As I searched, my mind
wandered back to a short
blurb in Will iam Orr's Radio
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and Sears for about ten
dollars a roll .

More avenues of expe ri
menting a re open to you,
the reader. How about a
higher band? Wh ile I've not
attempted to try the Bowtie
on forty meters, it should
have a flatter swr than on
seventy-five .

Best of luck. and en joy
your newfound freedom. .
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lower ha lyard or the whole
system will be dragged
close r to the ground ,

Incidentally, those inte r
ested in antennas might like
to know that a ll antennas a t
station KC3HW are made
from electric-fence wire . This
18-gauge steel wire cernes on
quarter-mile spools and is
long-lasting, It's available
through farm-supply stores

spread the antenna ends
apart by about one foot,
with a ha lya rd a ttached at
the center. This worked, but
when hoisted into the air,
the ends wanted to wind
m ill, twisting the wires to
gether and reducing capaci
tance.

No sweat. I just hung a
brick to the bottom of each
spreade r. Tha t solved that
problem but c reated anoth
e r. The whole thing took on
a Rube Go ldberg appear
an ce; it was a visual embar
rassment. Besides, there was
the practica l problem of
having these two bricks
suspended forty feet in the
air on the ends of some
rope. Needless to say , the
XYL was quick to point out
these problems. too.

Eventually both problems
were resolved with the de
ve lopment of the "Broad
band Bowtie Dipole" seen in
Fig. 2. O ne look at the draw
ing shou ld expla in how the
antenna got its name.

After numerous cuts and
tries, I found that one-hun
dred-ten feet seemed to
make the antenna resonant
about the middle of the
75-meter phone band. Ex
periments a lso showed that
fann ing the ends more than
three feet offe red little or no
advantage. With the ends
fanned three feet. my swr
was less than 1 .5:1 on the
edges of the phone band
(see Fig. 3). Now my tran
sistor fina ls perk happily
along with no need to tune.

Length of the transmis
sion line is also important.
To have your transistor
transceiver see the same im
pedance as the antenna of
fers, the transmission line
must be some multiple of
one half wave. For solid di
e lectric RG-5B, this is a mu l
tiple of eighty-three feet.

Mounting problems were
solved with the dou ble-hal
ya rd system also shown in
Fig. 2. Rope spreade rs re
place the origina l wood
spreaders. Be ca reful not to
put too much tension on the

Handbook . In his descrip
tion of a tuned doublet an
tenna. he mentioned that
the antenna could be made
more broadbanded by fan
ning the ends of the anten
na. Could the answer to my
search be a simple adapta
tion of this idea? I decided
to find out.

To sta rt, I cut enough wire
for two dipoles. The two d i
poles were tied together at
the cente r insulator while
the legs were fanned one
foot apart. Swr measure
ments ind ica ted that I was
head ing in the right direc
tion a lthough there were a
couple of probl ems.

The first problem was
that the new combined di
pole was too long. The old
dipole formula just didn't
work in th is situation. This
change was an unexpected
confi rmation of a lot of
the antenna theory I had
learned.

Remember that an anten
na is equivalent to a se ries
resonant circuit. In fact. we
cou ld substitute a se ries-l.C
c ircuit for an antenna as in
Fig. 1. The resonant frequen
cy depends upon the values
of Land C. If e ither L or C
changes. the resonan t fre
quen cy shifts.

Now let's go back to a
real antenna. The LC re la
tionship still applies. By
spread ing the ends, we have
increased the antenna 's ca
pacitance. This. of course ,
shifts its resonant frequen
cy. The only way to bring the
frequency back is to com
pensate by changing the in
ductance, too.

Inductance is changed by
shortening the antenna. In
this case, the antenna had to
be shortened a total of ten
feet to bring the frequency
back. It's the redu ction of in
ductance, incidenta lly, which
increases an antenna's broad
banded ness.

The second problem was
mechanical - how to keep
the antenna in its proper po
sition. On my first attempt, I
used strips of wood to
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Joseph /. Carr K4/PV
5440 So. 8th Rwd
Arlington VA 22204

~ for Ailing Antennas
Maximize your system's performance with this

easy-to-construct noise bridge. It's just what the doctor ordered.

•

The antenna noise bridge
is an instrument which

most amateur-radio enthusi
asts have seen advertised
bu t on ly a few know how to
use. Severa l differen t mod
els a re offered by Pa lomar,
Omega-T. and MFJ (see
photos). When used with a
receiver (prefe ra bly a gener
a l-coverage shortwave re
ceiver). the noise bridge
makes it easy to " wring out"
a nten nas, tra nsm ission lines,
a nd ot he r tuned circu its.

The heart of any bridge,
pe rhaps, is the signa l source ,
In the noise bridge, the sig
na l sou rce is a noise gene r
ator suc h as shown in Fig. 1 .
The actua l no ise sou rce is
the zene r diode connected
to the base of transistor Q1 .
A zener diode operating in

the avalanche mode pro
duces large amounts of
se m i-white noise. If you con
nect it to an a udio-amplif ier
input, the n the output is per
ceived as hiss. Some people
call this circuit a Gaussian
noise sou rce, but that desig
nation is a little off the mark ,
True Gaussian no ise con
tains all phases and ampli
tudes of a ll freque ncies The
noise produced by the cir
cu it in Fig, 1 is bandwidth lim
ited to less than 300 MHz, o r
so. If Q1 through Q3 are se
lected with ca re, this gene ra
tor produces results through
out the HF spectrum and in
the VHF spectrum at least to
2 mete rs.

The stages fo llowing the
no ise-generating diode fo rm
a wideband am plifie r. If the

transistors a re se lected for
UHF frequency characteris
tics, then the freq uency re
sponse will be well into the
VHF range . Good selections
from the replacement lines
a re ECG-107 and ECG-1OB or
thei r equ ivalents.

Fig. 2 shows the actua l
bridge circuit. The block
marked " no ise-ge ne rato r cir
cuit" is a circuit suc h as in
Fig 1.

The heart of the no ise
bridge is transformer T1 .
There are three windings on
the toroidal core of T1 , and
these windi ngs are trifilar
wound, A toroida l core ca
pab le of 1- through 15G-MH z
operation, about 3/4 to 1
inch in d ia meter, should be
sufficie nt. The wire is #28,
e ithe r enameled or with the
sort of synthetic ma terial
that covers wire used in
wire-wrap syste ms. Ten to 15
turns a re appropriate.

Conceptually, this bridge
is simila r to the simple
Wheatstone bridge. Recall
that that bridge conta ins
fou r a rms (each a resistor)
fo rmed into a diamond
shaped circuit. Excitation is
a pplied between two of the
resistor junctions while out
pu t signal is taken from the
othe r junctions . In the noise
bridge, coils L1 and l 2 form
two of the arms, the anten na
im peda nce forms the thi rd
arm, a nd impedance R1 /C2
form s the fourth arm, Excita
tion is through coil l3. Since
L1/l2 a re trifil ar-wound,
these two coils form iden
tica l impedances. Thus, the
bridge wil l be in balance
when the antenna imped
ance matches R1fC2 .

Capacitor ( 1 has a va lue
ha lf that of (2. Thus, (2 will
have to be exactly in the
middle of its range to bel
ance [i.e.. null) the circuit.
The purpose of this sche me

Noise bridge from Omega..T.
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Fig. 1. Noise generator as the signal source.
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HaU-wave Transmission Lines

It is frequently the case
that we must excite anten
nas through transmission
lines which are integer m ul
tiples of half-w avelength .
Antenna impedance mea
surements, vsw r or isw r, and
sim ilar measurements must
be m ade either at the anten
na term inals or through
matching t ransmission lines
which are integer multiples
of half-wavelength. The rea
son for this is that the im
pedance is at the load and is
repeated every half-wave
length down the line. Thus,
if we measure the imped
ance (or vswr/iswr) th rough
0.5, 1 ,0, or 1.5 w ave length of
coax, it is equivalent to mak
ing the measurement at the
load (antenna) end.

to the design frequency that
no action is needed.

The no ise bridge is espe
c iall y useful w here the reso
nant frequency is ou t of the
amateur bands. lt al so is
usefu l inside the band, but
so is a vswr bridge. We can
not, however, excite an an
tenna outside the band!
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null will be broad, so listen
carefully and tune slowly.

2. Observe whether the X
nulls are on the XL or Xc side
of zero. If the null is on the
Xl side, then the antenna is
too long and the ac tua l reso
nant is below the des ign res
onant f requency. If the null
is on the Xc side of zero,
then the antenna is too short
and its actual resonant f re
quency is above the design
resonant frequency.

3. Return the X control to
zero .

4. Tu ne the receiver slow
ly in the direc tion indicated
by the result of step 2.

S. Look for a null as you
tune the receiver. When you
find the apparent null, ad
just R. X, and the receiver for
deepest null (except interac
tion). This deepest nu ll is the
resonant frequency of the
antenna.

6. Adjust the length of the
antenna as indicated by the
null : (a) if f R is above the de
sign frequency, then length
en the antenn a, or (b) if FR is
be low the design frequency,
shorten the antenna. O cca
sionally FR w ill be so close

the null . Perhaps the most
common m istake m ade
when using a noise bridge is
tuning the receiver too fast.
The null tends to be sharp,
and is easily missed if tuning
rate is high.

Finding Antenna Length

The arithmetic equat ions
which we use to find anten
na lengths are " ball park"
only, except in someplace
called " f ree space." The real
physical length wi ll be lon
ger or shorter than the ca l
cu lated length. Part of the
job in sett ing up an antenna
is cutting (or lengthening) to
size. In the usual scenario,
one takes a vswr bridge and
measures the swr at several
points within the band in
order to find w here the m in i
ma is located. From that in
formation we can tell wheth
er to lengthen or shorten the
antenna .

The noise bridge gives us
another method. W e con
nect the general-coverage
receiver via a short length of
coax to the RCVR port of the
noise bridge, and the anten
na coax to the ANTENNA
port of the noise bridge. Set
the X contro l on the bridge
to m id-range Ii.e., C2 at half
scale) and the R control to
some value between 5 and
20 Ohms (w ill be readjusted
later). The receiver is tuned
to the antenna design f re
quency. The procedure is as
follows:

1 . Val)' X for a null; this

is to allow measurement o f
induct ive reactance compo
nents of antenna impedance
as well as capacit ive. Exact
ly at resonance, the antenna
impedance reactances are
equa l (XL = Xc), so they
cancel each other. In that
case, the va lue of C2 equals
C1 . If the antenna is capaci
tive {Xc greater than XLl
then the null is found on C2
at a capacitance less than
C1. If. on the other hand, the
antenna is induc tive (Xc less
than Xl), then the null will
be found when C2 is greate r
than C1,

Null occurs when the im
pedance of R1 /C2 is eq ua l to
the antenna impedance (tak
ing into considerat ion C1).
This null is indicated by a
sudden decrease in the
noise level coming f rom the
receiver (or by a dip on the
receiver 5-meter). This re
sponse is shown in fig. 3.
There is usually a lot of in
teraction between R1 and
C2, so these contro ls must
be ad justed several times to
f ind true null .

The null indicator is a re
ceiver. The best type of re
ceiver is a general-coverage
sho rtwave receiver with an
envelope Ii.e.. AM) detector
and, preferably, an Smeter.
Ham-banckmly receivers re
quire the null be inside the
ham bands (often not the
caselj. I have found it d if
ficu lt to use the bridge with
SSB/CW modes. Tune vel)'
slow ly while searching for



Fig. 4. Using the noise bridge to find half-wavelength.

So how do we find half
wavelength? Some people
might tell us that the length
in feet is 492/FMHl , but that
equation does not account
for velocity factor. Si nce the
wave velocity in the cable is
a fraction (0 to 1) of the ve
loc ity in space, we must use
the velocity factor (V) to
reduce the physical length.
The corrected length IS

found in Equation 1:
lft = 492V/FMHl

We normally use figures
for V that are glibly quoted
in spec sheets and antenna
books (e.g., 0.66 for " regular"
coax, 0.70 for Teflon" di
electric, and 0,80 for foam
dielectric). But when we
actually measure velocity
factor, we find these figures
often are incorrect by as
much as 25 percent-a fac
tor that seriously affects
Equation 1!

Fortunately, we can use
the noise bridge to find half
wavelength; Fig. 4 shows
how. If the coax is shorted at
a point exactly one half
wavelength from the drive
end, then there will be a
sha rp null in the noise at
that frequency.

Norma lly, we would start
with a physical length 10
percent or so longer than es
ti mated from the equation
length . We then begin short
ening the coax, reestablish-
ing the short circuit each
ti me, until the nu ll moves to
the correct frequency. This
method involves the sac ri
fice of a small amount of
coax but yields a length that
has an e lectrical length of
exactly one ha lf wave at the
desired frequency. Some peo-

)

Fig. 3. Response when there
is a sudden decrease in the
noise level coming from the
receIVer.
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pie use heavy pins or wire
nails pulsed through the
coax insulation to ac hieve
the short circuit.

An alternative to the short
method. as well as a check
on the validity of the short
rnethod. is to use a 50-200
Ohm carbon-composition (or
other non inductive) resistor
in place of the short. The R
dia l on the noise b ridge
shou ld read the same as the
resistor value at half-wave
length.

Finding Coax.
Velocity Factor

The published velocity
factor for coaxia l cable is
frequently in error. If we rely
on this standard wisdom it is
like ly that we will at one
time o r another ge t into
troub le. But it also is true
that the velocity factor of
any given lot of coax will
have a uniform velocity fac
tor even though it differs
from the standard. Thus, if
we buy a ro ll of cable (500 or
1(0) ft. for example) and
measure the ac tu al veloc ity
factor, then we can depend
on that figure for the entire
roll. From Equation 1 we
know that velocity factor V
is found in Equation 2:

V=lFN/492
where V is the velocity fac
tor (0 to 1), l is the cable
len gth in fee t, F is the fre
quen cy in megahertz, and N
is an integer (1, 2, 3 ... etc.).

We can use our noise
bridge to find V if we know l
and can determine F on the
receiver dial. A se tup suc h
as Fig, 4 is used. Measure a
convenient length of coaxial
cable (around 40' will yield
good resu lts). Know (by
measurement) the exact
length of the cable to within
an inch or two. If we assume
a value for V of about 0.7.
then we can calculate an ap
proximate value for F at
whic h N =1 (simplifies

things). For exa mple, for
N= 1, V= O.7, and l = 40 t t.,
F will be approximately 8.6
MHz. We can start search-
ing for the null at that fre
quency. The test procedure
is as follows:

1. Set X at zero and R at
just a little above zero.

2. Short the load end of
the coax.

3. Adjust the receiver
above and below the design
frequency unti l a deep nu ll
is found . Record the fre
quency at which this null is
found.

4. Using the premeasured
length and the frequency
found in step 3, calculate
the velocity factor V using
Equation 2.

You can repea t this ex
periment at different values
of length (l) and average the
results to find the "best"
value of V. Once a value is
determined, it can be used
safely for the entire ro ll . You
will be surprised how far re
moved the values actually
measured are from the stan
dard published values!

Measuring
Antenna Impedance

Measuring antenna im
pedance with a noise bridge
is very similar to the method
used for finding the correct
antenna length. We are as
suming that the antenna is
properly cut and the null is
found at the correct fre
quency. Despite the fact
tha t the null is on the cor
rect freq uency, it does not
mean that the impedance is
correct. Of course, inco rrect
impedance means a vswr
problem.

To measure antenna im
pedance, we shou ld connect
the antenna to the noise
bridge through a piece of
coaxial cable that is e lectri
cally one half-wavelength.
That way, the antenna im
pedance will be reflected to

-- 0

the input end of the trans
mission line where the
bridge is connected. The
deepest null will occu r when
the R contro l is set to the ra
diation resistance of the an
tenna. Again we are as
suming that null occurs at
the correct frequency. If the
antenna is truly resonant.
then the X control will be at
zero (indicating that Xl =
Xc). Once the impedance is
known, we can determine
whether or not any match-
ing strategies are needed .

Other Circuits

The noise bridge can be
used to measure the input
impedance of any tuned res
onant circuit provided that
the impedance is within the
range of the bridge. One
wou ld not want to use the
bridge on any device that is
supplying power, but on
passive circuits it should
work nicely.

Untuned amplifiers and
networks can also be tested
with white no ise. In those
tests, one wou ld not use the
bridge portion of the instru
ment; on ly the noise-gener
ator section is used. The cir
cuit of Fig. 2 must be fitted
with a BNC or 50-239 out
put connector that brings
the noise signal to the out
side world ,

One unusual application
for noise generato rs is in
testing of signal-averaging
instruments used in commu
nications laboratories (as
well as in physiology/neurol
ogy). In those applications,
the noise signal and a low
amplitude sine wave are
mixed in a linear summation
network before being ap
plied to the averager. If the
instrument is working prop
erly, then the noise will aver
age to near zero while the
periodic sine wave is en
hanced.

The R-X noise bridge is a
low-cost instrument, yet it can
provide amazing results. Few
items of amateur test equip
ment work as well or are as
useful as this unfortunately
neglected instrument. .
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Joseph A Ryan WB5LLM
414 Church St., PO Box 622

Florence MS 39073-0622

Ryan's Vertical Ecstasy
Warning: Graphic depiction of vertical antenna array patterns.

Explicit CoCo language. Ma y incite construction frenzy.

Program Operation

A litt le about the program
operation. Briefly, the vari
ous inputs requested are:

1. Number of elements:
Anywhere from two to ten
(this can be increased by
changing the value 10 in line
80)

2. Input relative phase: In
degrees from 0 to 360 ( + for
leading and - for lagging).
360 degrees represents one
wavelength, obviously. Two
wavelengths would be 720,
etc.

3. Input angle of e/.: The
direction, in degrees, f rom
the reference element (0 to
360)

using straight quarter-wave
elements (made out of TV
mast tubing and mounted
on a soda bottle, if neces
sary).

Note that this program
wi ll calculate and display
on ly the array's horizontal
angle rad iat ion pattern. The
vertical-angle radiation pat
tern is determined by your
loca l effective ground (see
references) and no provision
has been made herein for
that for two reasons: It prob
ably wou ld drast ically
increase the size of the pro
gram, and your effective
ground value changes daily
(again, see the referenced ar
ticle on ground effects).

Th is program wi ll, how
ever, calc ulate and display
the array radiation pattern
(horizontal), the FIB ratio, dB
of gain, etc.. for any arrange
ment of elements, spacing,
and phasing.

sively revise and modify it.
Eventually, I wound up re
doing the graphics com
pl etely in order to take ad
vantage of the CoCo's hi-res
olution capabilities . A long
the way, several features
were added, like output-to
printer and distance-mea
surement capabilities (for
converting degrees of wave
length to feet for any given
frequency).

The program , as written,
requires the fu ll 32K Ex
tended Basic version of the
TRS--8O(C) that's apparently
in use by many hams today.
However, by removing the
printer option, the rather
long program-operating in
structions (roughly lines 960
through 1120). and several
other lines (see the REM
statements), you could
squeeze this into a 16K Ex
tended Basic CoCo and st ill
have the graphic output as
we ll as the generated data.

Program Restrictions
and Capabilit ies

Now f irst of all. th is is for
quarter-wave vertica l ele
ments only . No rnu ltiband
verticals count, as th is pro-
gram calc ulates for distance
between elements and length
of feedline between ele
ments, which. obviously,
c ha nge w ith f requency
cha nges. Howeve r, if you 're
wi l ling to bui ld the result
keeping in mind that you'd
have to move the elements
and lengthen (or shorten) the
inter-element feedlines, J

suppose they could be used.
To be sens ible, just plan on

n~ . 1J GAIN

.~,ANGLE.,

up to ten elements in any
layout with either + or 
phasing, w ith any power level
to any element {all refer
enced to a reference ele
ment}. see the resu lt dis
p layed on a simplified Smith
chart, and then ca ll up the
front-to-back ratio and gain
data for the array.

This is not complete ly
original. The origina l version
of th is program was pub
lished in the May, 1980,
issue of 73, in an article by
Dennis Mitchell KBUR. It
was written for the TR5-80
Model I and, to use it with
t he TRS-80(C )-CoCo -1
found that I had to exten-

,"" , N_ ' . 01D~ .
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W ell now, th is program
is ideal for those de

siring to experiment with
designing quarter-wave ver
tical antenna arrays (multi
element). Formerly, unless
you had the facilit ies of an
antenna-testing laboratory
available or some rather ex
tensive equipment on hand,
you had to go the old build
'n' try method.

W ith this program (and
your trusty CoCo -see be
low), you can design multi
element quarter-wave vert i
cal arrays in the comfort of
your shack and construct
only the final selected re
sult It allows you to insert

0IS TA""'E I N 'EE l ""' ''''' 'N ELEME NTS 1 " AT 7 . ~4 "'"'z. 'S 3~ . 3~ F T.

n1ST ANCE I N" ., F llf< P HASE ANGLE nr ~o I S:·' . c·, FT .

Fig. 1. Typical printout of two-etemem quarter-wave vertical
array.
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SCRN PRT program, but in
sert the correct CHR$()
figures for expanded print,
etc. (see the REM state
ments in the list ing). In all
cases, load and execute the
screen-dump program prior
to loading and running this
one. Al l of this, of course,
only if you plan to use the
printer output.

Terminology Definitions

Wavelength: In th is case,
the distance in degrees (O to
360, as in a circl e) f rom the
beginning of a wave to the
end. A ll measurements in
this program are converted
into feet and inches al ready.
If you are planning a rather
gigantic array with element
separat ions greate r that one
wavelength, then simply add
the degrees on Ii.e., 11!J
wavelengths = 540 degrees).
The distance-calculation op
tion allows the calc ulation
of the linear distance be
tween elements, etc.

Angle of element: In this
case, the location of the ele
ment in question w ith refer-
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· ' 00
-13~

P ffA5 E

,
•

0 ,. " 3 . ' 7

' 0 2 .7Q 4 . • ~

'" 2. Q 4 4 . 6 8

." 2 . 41 c . B2
, ~ , • 4 ~ ,.~:
, ~ o.~ - 2 . Q9

'00 0 .~ 1 _ 2 . q.
: ,0 1 . ~~ ';'. 91

'"' '" 78 : . 50
no 1 . ..q ,.,~
"< 1. 30 '" "'00 '.00 ,. 76,,' 2 . " ~ . ~?

ElE""" T 4,

S Y N O P S I S OF G A I N DAT A

DISTANC£ IN "Ett BETWEEN ELE""NT5 , ~ , AT 1 4 .25 M'<l . IS ' b .42 F T.
DIS TANCE 'N FEET IlE TWEEN ElE""NTS 1 • ~ AT 14 ."" _ I. IS 1 ', ~' "'.

D' STANCE IN F EET BET WEEN ElE"""TS , • 4 AT 14. 2 5 I'IH'. IS ~O. ~3",.

n l ~TANcE I N " EET "OF< PHA5£ ANGLE"" W '5 Ib .42 n .
DISTANcE IN FE ET FO'l PHA~E ANGLE Of' ' 8 0 I ~ ~~.e4 n.
DI~ T~NCE TN FEtt FOF< P""SE ~NGcE "" , ~~ 's :" .~~ FT.

DI~T"""E IN FEET For< PHAEE """"lE OF ~" IS '0."" n.
DISTANCE I N FE ET FO'l _S_ ANGLE OF ,e" I S "' .~5 FT.
DlsT"""'~ 'N "£U FOf< _ 5£ ,,,""-[ "" ,,~ IS lb .46 FT .

DISTANCE I N FEET EET"" EN El E""NTS 1 , . ~ AT ~1 .'·~ M~'. I S 1 0 . ~e n.
DIS TANCE IN F EET ~ET""EN ELEMENTS , ~ J A' : '.'" "tH. ' S S.Z' n .
DIST~NCE IN F u r ~ET""EN '"'MENTS I ,. 4 AT 2 1. '~ M~ ' . 15 1~.72 n.

If you are using a Radio
Shack lP-VII/DMP-100 print
er, you can use thei r

''"I-----"~+------l

GAI N' 4. " D~.

"'~ PATIO-- ' .450'"

Fig. 2. Printout of a tccr-etement quarter-wave vertical array
showing add pattern.

cy as an input. The whole
program assumes that you
know how to calc ulate the
length of a quarter-wave an
tenn a. Thi s distance calc ula
tion is a final touch, and
allows the calculation of
oddball inter-e lement and
feed line lengths.

In order to use the print
out routine, some hardware
cons iderat ion must be taken.
Th is program, as listed here
in, is designed to work w ith a
Star Gemini 10 (or 10X) dot
matrix printer. The screen
dump routine, which is not
part of this program, is a
commerc ial sof tware prod
uct (probably so ld by sever
al companies). You may
have written your own for
th is or have a different
brand of printer (i.e. Epson.
Okidata. Radio Shack, etc.).
If so, the DEFUSR and
USRO calls in line 1390 will
most certainly be different.
Use your own.

Printout Routine

Some of you may not
elect to include th is feature
as its main purpose is to
create a f ile of plotted
antenna arrays in notebook
or loose-leaf form. The sam
ple printou ts included here
in (Figs. 1 and 2) show the
resu lts of the printout rou
t ine itself. If you choose to
incorporate this system,
you'll be prompted, after
the majority of the data is
printed out, for the distance
calculations. The printout
routine allows as many as
you desire for as many fre
quencies as you want. Just
remember that for a given
array design, the pattern wi ll
not vary because of fre
quency because the calcula
tions do not require frequen-

elements displayed and
begin plotting the radiation
pattern, one degree at a
time, before your eyes
(sound included). When
fin ished, follow the prompt
and h it ENTER for the
display of power-gain and
FIB rat io figures. Follow the
prompt to display the menu
of optional features.

The menu has eight
choices. Item one wi ll re-dis
play the Smith-chart plot.
Item s two and three will
display the power gain and
gain in dB either every two
degrees or (in item three) ev
ery 30 degrees. The latter is
best for one screen display.

Item four is for a restart to
calc ulate a new array. Item
five will re-display only the
Smith chart with the ele
ment placemen t, but no plot.
Item six goes to a subroutine
for calculat ing the actual
physical distances between
elements and the physical
lengths of the feedlines be
tween elements for a given
frequen cy. This same sub
routine is offered as part of
item eight, which is the
printout select ion. Item
seven simply re-displavs the
original display showing your
input va lues for the original
calcu lat ion. Item eight,
should you elect to include
it, needs several comments.

4. ReI. amplitude of el.:
The power, in Watts, going
to the element in question.
(If equal to that going to the
reference element f rom the
transmitte r, then the answer
is 1; if less, because you' re
insert ing an rf attenuator in
the line, then a decimal
value.I

5. Input spacing of el. :
This is the distance from the
reference element, in de
grees (i.e .. 90 = V. wave), to
the element in question.

Finally, at each element
step you' re asked if the data
you have input is correct. If
not, you can answer with an
N and ente r t he data for
that element again. If your
answer to the f inal element
input is Y, then the program
wil l go into the calculate
mode.

While calc ulat ing, the
program will go into the
graphics mode and show the
simplif ied Smith chart, dis
playing the elements as you
have called for them to be
assembled into an array.
The view is " bird's-eve" (see
the printout example, Fig. 1).
Be patienr- Basic takes time,
and a full array of 10 ele
ments could take 10-12
minutes to calculate.

Of course, you can insert
the old " V itam in En poke 
POKE 65495,0-at the be
ginning of the program
listing, but I left it out
because I run this program
from disk, and without mak
ing internal modifications to
the CoCo, the disk cont roller
doesn't like this speed-up
poke. If you're not running
this with a disk system, you
probably could use this
poke, but, be sure to also in
sert the slow-down poke
(POKE 65494,0) prior to any
line call ing for a printer out
put (if you use the prin ter
opt ion). Th is wou ld speed
up the calculating time by a
factor of approximately 2,
but for smaller numbers of
elements it really isn't nec
essary.

When the calc ulat ions
are complete, the screen
will erase and then replay
the Smith chart w ith the



Input Listing

10 CLS
ac GOSUli 9 bO
30 CLEAR :500
4 0 DI ~ GH t 3bO l .~ 1 3bO l lAA.I , lI e. Z

, RD· . O I74533 , CV-~, C~_4~

50 V l .I038,~L.IO.F • • • ••• ••• - , F I .
O' ~V'·STR I~"80.· _ · ', " · · .......

bO HV' _ STRI NG. 13 Z . · _ · ' , 8L ' . S TRIN
G. 13Z . " " l , lI' -L EF T' I BL' .71

70 PR I HTeZZ 4 . · lNPUT NO. OF ELE ~.

U"l ~. IOI · " INPUT NI
eo IF NI -o OR NI 'I O T~H 10
90 CU·INI '3 "~Z, GOSUB7~

100 FOR tt-Z TO NI
110 PRI HTecu . · 1'*.1'<El. •PHASE OJ' E

LEo . · . H,
120 INPUT A {Hl,GOSVi' 7BQ , f ll l N ' el

N"I ,nZ · 7 . A ' H ) ,
130 PRIN Tecu.·INPUT AHGLE: OJ' ELE

I'IENT t-,N,

I~ INPuTO IH "G05Vl' 780 , PR I NTeI H
' l l ' 3 Z" 14. 0 ' N ' ,

I~ PR INfecu . · " RU..~.OJ' ELE"
EN U - , N,

IbO ( NPU T ~ I N I .GOSUli 780,PRINTe l
N·I IOZ · Z I . ' , ' N',

170 PRINTecu.·I'*'VT SPAC ING OF E
LE • • -.N,

180 I NPU T lI lN I, GOSUli 7BO,PRINT. 1
.... l l n Z .. ze.81N"

190 PRINTecu. · ·. , INPUT ' DATA OCR
~CT"<V OR N>· ,,,,,,,.

zoo IF """• • ·· T""N HExT H
Z I O IF LEFT ' I"""'.l l . ·V · THE:N HE >

TNELS£IIO
~ l>OSOlI 780,6OSUl<'l'OO
2 30 1~
Z40 f OR J oo(I TO ;oQSTEP Z
~ FOR N· Z TO NI
ZbO C. " IN , ' COS t ' 0 ' NI -J' H <D ' .A IN

1 1 " '0
Z7 0 HOoCOS <C I " ' IN ' .'10) VT.S I N'C) '

"'Z80 GN 'J ) .SQR I ' '''''' ' '101 ee" IVT 1<1",
Z9Q l FGN IJ , l~ THE N ~~.GN ' J l)PI .,
~oo lFGN 'J > ~L f~N l L .6N 'J ',PZ.,
:10 HEn N
~Z<'! VT. o ,,"'..,
330 HEn J
~ 40 IFPl _ ( B<:" H£ """ ~.P I_ IB"ELSE P:.

· p I · 180
,~

zec GOSU81 150
370 GOSU8 11"0
~eo GOSU1I900
~90 Ll NElI ze. 15 ' - (l Ze . l?e ' .F"SET
400 Ll NEI~<)."b' -I ZZ9."bl .PSEf

4 10 FO" "' . 0 TO ~bO 5TH' Z
4 Z(' SOl/No1 40.1
4 ~O I F F I-o THE N GM' "' _G NI '''
4 4') l>N' ''''l4bIlMJOG NI .. 1
4 5 0 ' .COS, ~.RD "GN I ""Z.:5,'F' - 1

ZB TH~N ' . - I ZB , I Fx IZB THEN'
" I ZB

4 1>(' V_SI N ' M'''D' ' GN , ,,, . z,00, ,FY ' 
vb T"ENY. -'ib' IFY ' 9b f HE"Y.9,

4 7 0f'S ET ll ZB · . . ..b .. Y, 3 1
4 BO "£>T~

4"0 0~'AW"1o.. I Z .I :5Z'U:NIJ~R4HU:0:8M

': , 0", OI'<AW",.. I .. . 1 :5:" .. I .. .. I Ub
"l. HII e.. ' 4. ' b " , ~AW" ae ce , l :l :
, UbNLZRZlI~· : .·b ·

:l(JV OF<~·BI'l I :.lbZ,NR4U:~R ~~R4eM

- c, ' b ' , ORAoI"E<MI9. Ib:, Ubr 10 1
FZOlr 1NUt>&M"~. 0" , DR..... ·· E<M;:a .
I b:', UbNL ZRZE<I1_ : . . .. .' , Df"~ - E<M
: : . lb Z , NR4U:NR:U : R4 91l ': . -1o"
, DRAw' ""40. I b:' , UbR:.r III I r, ILZ
Nt.lf":9Il_ :. V"

:5t O 1I~Aw "BI'lI Z,11Z,U:HR:UJk4~_ : .

- e - , DR"'" - BI'lI 'i . I ? Z , H I utE I R;of'
1 0.G I LZE<~ _b .~" , ~AW" 9Il~1o . t ?

Z , uoR:F ID IG ILZNL IF:~_: .~"

"0 :00 DRAw'"e"I Z. l e Z ,"IU4EI";of' le''' <)
, " zr..... 1OZ{, I LZfoM . b . 0- , Ofl""'"~

19 . 18Z, U4E:'l' z lIzPc. .lIze." ~. 0 "
, DR""' """:b. I e z , " I "':; I Ul>O... I R I
"'" 4. 'b ' , DRAW' i<'"T~ , ' 11~' '''''''' 1
DI FZOIF 1NUt>"".. : . 0-

5:0 0fl""'-en4b.IIlZ,LIl>R:FI D4GIL - to~

-~. O· ,DRAw·8M:lZ. l e:, U.E;YZD

~.02"''': . O·, DRAw"~'i. I IlZ

, lJbNl. Zf<Zto... r , 0lo' , OFlAw 'enb ••
l e z, U. E :'l'ZD:.'tC.. .OZlI' ' ': . <0

ence to the center of the
chart and the reference ele
ment. in degrees around the
compass (i.e., 45 degrees
wou ld be northeast).

Relative phase: Refers to
the measurements. again as
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:l40 IF I N" EV. ~"·60TO"'4') ELSE GOT
ceec

:l:lO (LS , 0E<~ 1 0 " L OG ' ~ " ' / L06 ' 10>' ,

Fe-IO ' 'LOG ' G" ' PI ' 16"' F':' ) IL
0(; ' 1'»)'

5bO IF FI ~0 THEN DC~OE<

:l70 PRINTIlIO.·NO. ELE"ENT"5, ' , NI
" PR INTo!!4 Z . · GAIN, ·· "HlIHf U
S I NGI' . , DC, , PI'< INT" 011 ', , F'R I NT
"loll.·F/E< RATio, ""PRINT.e:.

US l NGl' . , F E<, I f'RIN f'De",
"'080 PR lI'n, PI'< I NT
:590 F I _I
bOO PR INTIl.IlO. · .. IT ANV >E V FOR 0

PTIONS LIST',
b l O 1"- IN> E yt . · · T>tEN GOTO blO
eac CLS,PR I NTe7,'l'IEtaI OF OPTIONS

• , , PR I NTllIJ:. "Y', , PI'< I HTeb•• •
I ' PLOT P ATT ERN· " r R IN T..,b .
-a G<'l lN EVERV W DEGREES ' ,
,PRINT.I~. "~ ' GAIN EVERV :

OEGREES""PRINTel9Z.· 4 ' NE
W STAAT · "PRINT.:Z4.· :5' ELE
" ENT PLAl:EMENT ' , I f'P I NTe ]:l.t, .
" b' DISTANCE C~CULAfIDNS "

b~ PRINTlt:aa. " n EL EO'IENT DATA",
PRIHT8:"':. ·8 ' OUTPUT TO PAl
NTER OF CHART" GA,N DAT
A. E TC. -, ·DELETE PA INTIlS:5:
STATEME 'n I F NO PRINTE" OPT
,~

b . O . -o , Y .O , I~T·SELEC T I ON " ' LL ,

IrLL _ 1 T....cN~~~ 4bEl.SE I FLL_;
Tf€N J _ Z

b "oO ON LL GOTO : .ac••bOO. 7 00 . eoo .1l
1 0.1~.b70

1>1>0 T- I , GOSUl' I :;sQ , • IlIELETE I F NO
PRINTE" OPT tON USEO

ero GOSUli 7"';> ,GOTOb-('"
bOO CLS , PRIHTT AE< ' 4 ' 'SvNOF'SIS OF

GAl" ~TA' ,F~INT"V O,

..90 J·W , f.1:l"IN GREE S TEP
700 PRl"T"DEGREE-, TA& , e ) ' -~'.GA

IN ',TAlI ':'O I , 'Oll CI 'GAIN"
?IO "-ORI -oT03bO STEP J
7:'0 PRINT TAE< ' 2 ',I,TA(I '8I"PRlNTU

S I NGI' l , G!'I(]' " I F GM<1) -cne
NF'''INTTAB C:' I I"F~INTUSI~'

,1 " OfLOG IGI'I <1l1/LOGI I01'
7~ NExt I
740 GOTO<>OO
7"00 END
7.,.;> CLS , P R I NTH' . , ,H<INT'EL. . " , TA

E< ' b , , ··F'HAS P , H>E< ' I 3' , " AI.o::.t. E
" TAE< C Ol, · AMPL . '" , TAE< c:,.. >,
SF'AC£ " ,f'l'< I ..T.... ,

770 FOR I "ZTONI ,PRINTI, TAlI ' '' ',A '
' " TATl< 14) ,00 ), TAB <;oN ,' I]
" TAB c:,n, (1 '1 ) , t£ XT ,F'f"lNT>< V

•
780 F'R I"T~U.E<L' "REn.""N

7 Q,) F ew;' I .CU TO B"..STEP64'f.... INT.
1 .(I~ ."NE. T,RETuRN

8')<) CLS ,CLEAf'; RUN4 ('
B 10 PHODE4 . 1 , PeL S , SCF'EEN I. I , FOP

f'·L -~ TO Nl ' II I F e'F'L ) 'BG 1><

ENBG~B' PLJ , NE XT
B~O 60S UE< II:l0
8~O GOSUB l lo/l
B4 .) FIlR RL . :' TO NI'~ X_COS ' OCflLl '

'"B:lO 'X~ XX ' BIRLl I E<G ' ~B ' IZ8

BbO VV 'S I N 'O' RL' ' ROI ' lI l 'lL ' 1 10(; . I e_"b ,F'SET' XX . VV .;;" PSE T lX X'1
• VV ' I . 3) , P S ET ' XX - l , VY-I . ,~"

PSET C X ~ .. I .YV-I .~ ),PSET' ••_ I
, V Y"I . ~ '

,PO " Ext RL
eBO FOR \I~ITOZ.) ,PStTI1Z8 ."6 .:J'F

SET! I ~9. 97.~) , PSE T (IZ7 . " 4 . :
" PS E T <12". "4.~' , P SE T ' IZ7 ."
b .:I, NE XT ,,,-OR VV.ITO~O,PRES

ET 1IZ.. ...7 "PRESEf 11Z7 . ... ' , P
RESET (I:'". 14) , P RESET ' IZ7, 94
I , HIE e r ,GQ TOS""

8'i'Q GOT0490
" 00 FOR PL . :TONI .I ,IF e 'PL l 'l'G T

HEN E<G~IIIPU,NEn

'11 0 F'M00E4.1,PCLS,SCREENI.1
" ;00 GOSUBII:lO
q 3Q ecscs II Q<)

'1.0 FOR RL .ZTON I" ' .COS 10 'RL I I"D
" x x · •• • e 'RL ' /BG.:e·IZ8,Yv *
SIN CO ,RL , . RD> 'E<'RL , /9G IIB"Q
b, C.~ , PSET oo • VV. ~ I 'F'SET ' ..
" . YY"'. : ' ,!"SET I XX - I . VY- I .;
' , f"SET! Xh l . VV-I.~ ' ,PS[T ' XI
- I . VV_I. -:: , ,PSETlIza."b.:' ,N
m

~ RETuRN
"60 OLS,PRINTCHR"~:',PRINT.?.·

veRT",,"-OR I · IT01"oV,NErT,PR,
NT.7 • • B' ,f'R 'NTe78. ·f>LOT·,,,-O

described above. except here
it refers to the length of the
feedline between the refer
ence element and the ele
ment in quest ion (or the pri
or element if the elements
are in series).

I'< 1 . I TO I :50 , NH T,PRIN TllI 7 ". e .
, PI'< I N'''74. "\/ERT" I ,FOR I . I TO I
50 , " 0 r , PI'< I NT.7S , '·PLOT" , , F R
I NTotB5 • "' , , FORJ · I Toe ,PR INT
,FORI·I TOIOO , HE ' l ,NE X1 ,(;QTO

"0
970 PRI NT' "e. ·POLAR PLOTT ING PR

OGfIA..··'PR I NT.IO~."FOR OAlVE
N A~AVS' ,GOTO'l80

980 f'AI NTeI6: . ·197'i - D.C."ITCHE:
LL • V8UR""PR INTeZ29.·AS ..
OO IFIEO rOR USE ON' "PRIHT'
2 bO.·A TRS -90 ·COLOR C(ll'lPUT
EA ' • , , PR I NTe~:•• • - lIV- ", ,PRI
Nf.~e7."lqel - J.A, ~vAN 
WE<:ll,.L .. " , , "-01< I .1 T05OOO. NE Xl
, CLS , PRINT(~"::S )

'NO PRINT' THIS f'1lOGFlAPl LETS H'
E USER DES I GN H IS 0l0N PHASE
o """'E_ _ Av S LF TO 10 E
LE OIEN TS. !'lORE ELEO'IENTS ....v
lIE USED IIv (;MAHlj ING THE: • 10
, IN L INE cee TO Tf€ DESIRE
D _1lEl'l OF ELEl'IE NTS. ·

1000 PRI NT"NOTE' PLOTT ING Tll'IE I
S A80UT 1.:5 "' NUTE: S '"

101 0 NlINT ""'OR Z ELEI'ENTS ~ AloOU
T 4 5 SEC. LONGER PER'

10:0 PIIl INT "EACH ADO ITIONAL ELEl'IE
NT • •

10:0 PRINT, 4 4e. - H I T ENTER TO CON
T lNUE",.INPUT ,OLS

IQ.OO f'AI .. T- TO DESIGN AN _AV .
PLACE Tt<IE ELEl'IENTS OUT AS

DESIRED US ING A ' lI 1 RIr!i EYE'
VIEW CF THE _Av AND .... l

" v COORD INATE SVSTE " WITH 0
-DEGREES AT Tt<IE RIGHT. :70
AT TOP. 190 AT LE FT ....0 Q<)

DEGREES AT THE: eDTTOi"I. ·
I~ PRINT " T"IE PflO6fl""" WI LL AS>

YW PHASE. ANGLE. AMPLTTUD
E AND Sf'AC ING. PHASE 15 '- '
FOR LAGG ING IWD ... , FOR LEA
Ol"" PHASE. _SE IS IN DEG
REES FOlOI fME R'EFERENCE ELE
MEH ' . CHOOSE ONE ELEMENT 0
F fME Aflf<Av AS A R€FE"'ENCE.

lObO PAI NT.4 48. ·H IT EHT ER TO C~

TINUE""INPUT~,CLS

1070 PRI NT' ' ALL OEASUREOIE ..TS FO
R ' ME OTME ~ ELE ME NTS WILL e
E TAl E N FROI1 THE ~FE""E NCE

ELEME NT CHOSEN', """V ELEOE
Nf WI L L 00. THE ANGLE IS T
ME ANGLE K'WEEN THE '01DE6
REE HEADING OF YOU '~Y COOR
DI""TE. "

lOBO F'RI Nf" THE ~FERENCE ELEOOEN
T Wl-I Tt M 'S ALWAYS AT THE: CE
NTER CF THiE X- v COORD I NATE .

ANO THE: EL E ME,n I N QUESTlO,..
l'~u f' R I NTIl44e.""I T E NTE~ TO CON

, I NuE " , , I NF'IJI UU. , CLS
1 100 P~ I NT·· THE AMPLITUDE IS T

HE A" OUNT OF f'OW~ ~ WH l t H TH
E ELE "E NT I N OUESTlON ~Et£1

\I~ S CO"PAR~ O TO vOUR REFE RE
" CE . IT 15 B Pl1ES S ED AS A
RAT IO. THE RE"-ER£ NCE ELEME
NT ~LwA VS GETS 1,1 POwER SO

I" "
I l lO PF<I ..f· E LEMENT: WERE TO GE
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element: Refers to the
amount of power this ele
ment receives (in the trans
mit model with respect to
the reference element. If the
power to the element in
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question is the same as that
of the reference element
then the answer would be 1.
If it is twice as much. the an
swer would be 2. and if half
as much, .5 (here using an at
tenuator). In receiving-only
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the most difficult topics easy to un
derstand. Understanding-not mere
memorization-is what makes Ham
MasterTapes so effective. When you
study the 700 possible FCC questions,
the answers will be obvious.

Larry doesn' t stop with just test
passing. All the proper techniques of
operating practices and courtesy are
demonst rated. The instruction manual
for that new rigwon't be a mystery! Larry
becomes your own personal instruc tor
to help you on that fi rst set-up and
contact!

The Ham Mas terTapes series is
produced in one of New York C ity's top
commercia l studios. Not only is the
pro ductio n c rew made up of real
professionals but many of them are also
licensed amateurs. Everybody puts in
obvious extra effort to make the
production a classic.

The 6-hour course is availableon three
z-bour Beta nor VHS·SP cart ridges for
$199.95,for individual ,home or nonprofit
Ham Club use. (High schools or colleges
must o rder our Scholastic licensed
version, $499.95 for Beta or VHS and
$750 for 3/4- L l-matic.)

To order, call or write Larry Hom e,
N2NY at Ham MasterTapes, 136 East
31st St reet, New York NY 10016. Phone
212·685·7844 or 673·0680. MasterCard
and Visa accepted. New York state
residents add appropria te sales tax.
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Ham MasterTapes

Ham MasterTapes brings the best
possible personalized Ha m Radio
icense preparation right into your own
iving room. If you, a friend or family
member wants the best help available to
Jet past the FC C test hurdle, it 's
available now in Beta or VHS home
v ideo format.

Larry Horne, N2NY brings his 33
vears of Ham Radio teaching experience
right to your home. Each of the 26 video
essons has close-up details of com
conents and systems along with superb
jraphic drawings. Each lesson has
mportant points superimposed over the
action and reviewed at the end of each
section. This makes note-taking a snap!
Miss something? Didn't get it the fi rst
rime? Just back up the tape and run it
aqain or freeze-frame it for detailed
close-up study!

Larry's classroom is a real ham shack.
Lee, a 13-year-old boy, and Virginia are
ed through the learning process. The
questions that they ask are the ones
Larry knows you would ask if you were
:here in person. You soon feel like you're
cart of an ideal small class.

The topics covered will not only get
,IOU through the Novice test- General
: Jass theory is covered also. By the time
JOU get your Novice license, you VJiIJ be
ab!e to u pg rade to Gene ral or
Technician!

Larry's technique of involving the
viewer with the demonstrations makes
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conditions, the answer would
a lways be 1.

Input spacmg of EL E
(mentj: Refers to the dis
tance between the reference
element and the element in
question. This IS not neces
sarily the same as relative

phase, above.
That' s it ! Experiment with

it. You' l l get some surprises
when it comes to various
values you pump into the
phase-angle and distance in
puts as well as the layout of
the array. A typical two-ele
ment array with the ere-

rnents and phase angle set
at 90 (and - 90) degrees (a
quarter-wave) wi ll give a
heart-shaped radiat ion pat
tern with a 3.o-dB gain and a
32-<:1B FIB rat io. Try others,
including situat ions where
the distances are less than
the phase-angle figure.

Type carefu lly, especia lly
f rom line 860 to line 950, _
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The Amateur's Professional

The word amateur is a little misleading. There's
nothing amateur about the way hams maneuver signals
successfully through the airwaves.

It takes a unique blend of human skill and product
excellence.

That's why so many amateurs gravitate toward
Larsen amateur antennas.

Larsen antennas are designed by engineers who
know amateur radio from the business end of the mike;
who make it their business to see that every Larsen an
tenna goes the distance, or it doesn't go out the door.

As with our commercial products. every Larsen
amateur antenna features our exclusive high efficiency
platings-either Kiilrod®chrome, or Kiilrod r "Teflon'!"

Both deliver extra miles and all-weather protection.
And they're backed by our no-nonsense warranty.

So wherever you operate-from 10 meters to 1.3
GHz-Larsen antennas will deliver strong performance
.. . instead of blue sky.

Ask your favorite amateur dealer to tune you in to
Larsen's professional quality, or write for a free amat
catalog.

:::---.

IN USA LARSEN ELECTRONICS, INC.
11611 NE 50TH AVE PO. BOX 1799
VANCOUVER, WA 98668
206-573-2722

IN CANADA CAN ADIAN LARSEN ELECTRONICS. LTD.
283 E.l1TH AVE UNIT 101
VANCOlNER. Be, v5T 2C4
604..en.a517

Larsen,- Kulrod" and Killduck.e- are regIstered trademarks of Larsen aececocs. Inc Teflon IS a regIstered trademark 01E I. Dupont de Nemours
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Try Low and Behold
Here's a shock: You've been wasting money on towers

and poles. W 1CVexpiains why low antennas
may outperform high-altitude aluminum.

It works!
Now for a little domestic

chatter. You tune fu rther up
the band. Strange all o f
the stateside sta tions seem
weak. Well, you guess, it
must just be the condit ions.
Twenty meters can be a
f ick le band. You call CQ.
No answe r . Again . No
answer.

A moderately strong W 5
stat ion is call ing CQ. You
answer. He comes back to
someone else.

Severa l more fa ilures
transpire before you make
a stateside contact But he
tel ls you that your signal is
just 53. Imagine! What an
insult!

Several even ings pass
and half a Saturday before
you allow yourse lf to won
der what's happen ing. DX
seems great, but you' ll get
c reamed in the swee p
stakes.

No Coincidence

There's an old saying th at
som ething isn 't a coinc i
dence if it keeps on happen
ing. Your new skysc raper
antenna system just doesn't
seem to work that well un-

W e all have heard that
the higher we pu t an

antenna the better it will
work . But this is not always
t rue! Especia lly if you are a
contester, you can benefit
f rom a knowledge of how
a nte n na he ig ht affe cts
propagation d istance.

You have just gone to a
t remend o u s amount of
troub le - not to mention
expense-to put your trio
bander up another 40 feet
The new gO-foot tower
graces your neighborhood.
You drive up the street with
pride. lay persons gape at
the structure with awe. A
spac e-age co m mu nica to r
genius, that's you!

Finally. everything is
hooked up and ready to go.
You anxiously sw itch on the
rig and tune to 14,225 MHz.
getting 'ready for some DX.
Sure enough, there's a eX3.
You call him w ith the linear
off, just for f un. A dozen
others call h im at the same
t ime, You win .

A JA station calls you
and te l ls you that you are
the strongest signal he has
heard so far that morn ing.
Morning? It' s 7:00 pm ! O h,
yes... jet lag.

•• }
• • •

• • •
•

" I ",~· tMl "' LU LAn_

oj

I
100 "" LES

Stan Gibi!isco W 1CVi4
PO Box 561652
Mi.,fmi FL 33156

Fig. 1. During the hours of daylight, the ionospheric F layer
sometimes splits into two parts, as shown at (a). These re
gions occur at altitudes of about 100 miles (the Fl·/ayer) and
150 to 250 miles [the F2-la yer). During the hours of darkness
and occasionally during the day, the F la yer consists of a
single ionized region at an altitude of 150 to 250 miles.
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Fig. 3. The lowest lobe o f radiation in the vertical plane oc
c urs at an angle that is a funct ion of the height of the amen-
na above effective ground. The lowes t radia ted lobe is o f
primary interest in most cases.
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Fig. 2. The single-hop distance is reJated to the angle of ra
diation Irom the antenna, and also to the altitude of the ion
ized layer. The solid line shows the relation for the Fl region
for the average altitude o f 200 miles. The dorted line shows
the rela tion for the Ft- levet, for the average alt itude of 100
miles.

•

less the other station is at
least a couple of thou sand
m iles away. As the week s
pass, you begin to not ice
that th is effec t is even more
pronounced on 15 meters
than on 20 And on 10 me
te rs, it is stil l more vivid, al
though it could well be the
large ski p zone that is re
sponsible for the phenome
non on that band ,

What causes this?
For hor izontal antennas,

the ang le of rad iat ion de
pends on the height of the
antenna above the effec
tive ground . The higher the
antenna a bove effective
ground. the lower the ang le
of radiation. Your antenna
is high. Therefore, you can
be pretty certa in that the
angle of radiation is low.
But is that good? For OX,
yes, it is good . But fo r con
tacting stations closer in, it
may not be so good. Your
signa l might be going "ove r
their heads."

If you are prim arily a do
mestic conteste r, you can
benefit from a knowledge
of the wa y in which antenna
he ight affects the single
hop propagat ion distance.
By placing your antenna at
just the right heigh t so the
strongest pa rt of your signa l
will land in a de nsely popu
lated a rea. you can ga in an

advantage ove r a compet i
tor who ignores the physics
of antenna height ve rsus
performance.

Single-Hop Distance

How far from your sta
tion will the strongest part
of your signa l come back to
Earth ? Tha t depends on the
al titude of the ionos phere
at the time and a lso on the
angle of radi a tion from
your anten na.

Most propagation in the
high-frequency bands takes
place via the F laye r of the
ionosphere. This layer often
breaks into two levels dur
ing the dayt ime; signa ls a re
then returned by a region
that is about 100 miles high.
At nigh t, the F layer ranges
from approximate ly 150 to
250 miles a ltitude, with the
average being about 200
miles. This is shown in Fig. 1 .

Si nce the ionized layer is
usuall y higher a t night than
during the day, signa l range
can be expec ted to inc rease
du ring the hours of da rk
ness. And this is generally
what does happen. If your
antenna rad ia tes most of its
ene rgy right a long the hori
zon - that is, if the e leva
tion ang le is ze ro degrees 
the signa l will " land" about
1,600 mil es awa y during the
daytime and about 3,000

miles away at nigh t. That's
the m a xim um possi bl e
single-ho p d istance . The
limiting factor is the cur
va ture of the Ea rth.t

O f course , mult iple-hop
propagation makes it possi
ble to talk with hams a ll
ove r the world. In ge neral,
the lowe r your angle of ra
d ia tion, the fewer hops are
req uired for globa l propa
gation. Tha t' s why a low an
gie of radi ation is favored
for Ox. The fewer hops your
signa l must take to get to
the opposite side of the
world, the lower the atten u
ation will be.

But suppose you live in
Washington, DC, and want
to tal k with so meone in
New York City. If your angle
of rad iation is very low,
most of your signa l will
ove rshoot its goa l. You' ll be
hea rd ve ry well in Green
land, perhaps, but not in the
Big Appl e .

The distan ce at whic h
your signa l " lands" afte r a
single hop is a d irec t fun c
tion of the angle of radia
tion . The lower the radia
tion angle with respect to
the horizon. the grea ter the
propagation d istance . Fig. 2
is a graph ill ustra ting the
func tion of one-hop d is
tance versus radia tion an
gie, based on the ave rage
Ft-l ever (daytime) he ight of

100 miles and the average
F2-layer (nighttime) he ight
of 200 m iles.

What Affects the
Angle of Radiation?

So, you as k, how does
one control the angle of ra
d iat ion from an antenna at
the high frequencies? The
answer is that a horizonta l
ly-polarized antenna, such
as a dipole or vagi. exhibits
an optimum angle of radia
tion that va ries d irect ly
with the a nten na he ight
above the effective ground
plane. (A vertica l antenna,
assumi ng it has a good
ground system, a lways ra
diates best a t re la tive ly low
angles .I

The higher you put your
a n te n na. th e lower t he
angle of radia tion will be,
as a gene ra l rule .

We sho u ld ta ke note
th at, a t 160 meters, it's prac
tica lly impossible to con
trol the angle of rad iation
fro m a horizonta l antenna.
Unless you live in the wide
open country and still have
to register your tower with
the Federal Aviation Ad
ministration, you can stop
worrying about the prob
lem on that band, A hori
zonta l a ntenna fo r 160
meters rad iates most of its
ene rgy at very high angles,
unless you put it at least
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Fig. 4. The direct wave and the ground-reflected wave com
bine, at a distant point in the sky, in varying phase, depend
ing on the takeoff angle. At (a) an example is shown of how
these waves are emitted from a yagi antenna. At (b) a typical
vertical-plane radiation pattern is illustrated for a yagi an·
tenna at a height of a little less than 1 wavelength. (The low
er lobe is of primary interest in most cases.)

gets ref lected back up at a
So-degree ang le. Ground re
fl ections occu r over a large
a rea su rrounding your an
ten na.

At great distances and a l
titudes, the di rect wave and
the ground-ref lected wave
combine in varying phase,
de pendi ng on the ang le
above the horizon. Fig. 4(a)
ill ustra te s the geomet ry
of the situation. Fig. 4{b)
shows an example of the
so rt of rad iat io n pattern
that occurs. Th is phase pat
tern is qu ite complicated,
but it can be determined by
simple plane geometry. The
lowest lobe-the one that
occurs nea rest the ho ri
zon -contains the most sig
na l e nergy of any lobe. The
ang le at which this lobe oc
curs, as a fu nction of the
height in wavelengths, is
the lowest angle at whi ch
the d irect and ground-re
fl ecte d waves add in phase.
It is th is angle, as a function
of the a nten na he ight in
wavelengths, that is show n
in the graph of Fig. 3.

Optimum Angle Versus
Height in Feet

Most of us have antennas
that stay at the sa me he ight
a ll of the t ime. Variab le
heig ht towers exist (bu t
those of u s w ho have
"crankups" gene ra lly th ink
of such towers more as
" c ra nkd o w ns" - to keep
the neighbo rs f rom suing
fo r half the gross national
product because of the eye
so re), and from the above
d isc ussio n it should be evi
dent that they can be used
to advantage in med ium
ra nge operat ion .

Your antenna height in
wavelengths can be deter
mined by a sim ple fo rm ula,
ass uming you know the fre
q uency or wave length and
the he ight of your anten na
in feet. The follow ing for
m ula a ppl ie s, letting h rep
re se nt the height in fee t
abo ve the actual ground
surface, f the freq uency in
me gahe rtz , a nd y the effec
tive antenna height in wave
length s: y = (h + 5)f/984 .

fro m you r yag i an te nna
goes out in all directions.
Although m uch of the e ner
gy is propagated ho rizon
tall y because of the direc
tional nature of the a nten
na, some goes straight up
and some goes st ra igh t
down ; some goes up a nd
down at 3D-degree ang les
with respect to the ho rizo n.
Overa ll, half of the e nergy
is e mitted toward po ints
above the ho rizon and ha lf
is sent o ut toward poi nts be
low the horizo n - that is, to
ward the ground. The ground
signa l is re fl ec ted at the ef
fe ctive ground plane and is
reversed in phase. It then
he ads back up into the sky,
towa rd the ionosphere .

The famili ar rule of o p
tics applie s to rad io waves
just as it applies to rays of
light: The angle of re fl ec
tion is equal to the a ngle of
incidence . G round ref lec
tion occurs at a ll possible
ang les o f incidence; e nergy
sent stra ight down fro m
yo ur a n tenna ge ts sen t
stra ight up, e ne rgy sent
down at a So-degree a ngle

ee-

the re a re ma ny ta ll bu ild
ings of w idely vary ing stat
ure, it can be difficu lt to
estimate the level of the ef
fec t ive ground plane be
cause of the irre gul ar distri
bution of obstruct ions and
because the effect of suc h
o bstructions va ries w ith the
wavelength . If your QTH is
in the downtown area of a
sizable metropolis, you'l l
pro bably have to re sort to
tri al a nd e rro r to find o ut
how you r ante nna height af 
fects the angle of rad ia
t ion- if you have any con
trol ove r the situatio n at a ll.

The effective he ight of
a n a ntenna is, in ge ne ral, a
little greater than its actua l
height in most suburban o r
rura l locat io ns. To o btai n
the effect ive height, add
a bout 5 fee t to the actua l
height.

Once you ha ve dete r
mine d the angle of radia
t ion that you want, using
Fig. 2, you can de termi ne
t he o pti m um heig ht fo r
yo ur a nt e nna, in wave
lengths, from Fig. 3. Whe re
do we get Fig. 3? The signa l

oj250 to 300 feet a bove the
ground. That's not easy! A
vertica l antenna rad iates at
somewhat lowe r angles
provided a good rad ial sys
te m is installed. At 160 me
ters the installat ion of a n
excellent radial system is
no small tas k, e ither.

At 80 mete rs, the prob
lem sti ll will not concern
most of us. An 8o-meter d i
pole must be at le ast 125 to
150 feet up fo r the ang le of
radiation to d rop much from
the zen ith.

At 40 me te rs, the situa
tion becomes d iffe rent. Fo r
sho rt-ra nge communica
tion, a he ight of 30 to 40
feet is best; for interme d i
ate-range, 50 to 75 feet is
optimum . That is not un rea
sonable for ma ny ha ms (al
though fo r some it's a n utte r
impossibility). For long-dis
ta nce work, the o ld DXer's
rule appl ies: Put the anten
na up as high as you can.

At 30 meters a nd above,
modest antenna height ca n
resu lt in an angle of radia
tio n that m ight be lowe r
than you want it.

How do we determine
the maxi mum angle of ra
diatio n from a horizonta l
a ntenna, in terms of its
height?

Fi rst, we must re alize
th at the e ffect ive ground
plane for rad io-fre q uency
e ne rgy usually doesn't coin
c ide with the actua l Earth
surface . Fo r f la t , le vel
ground w ithout man-made
struc tures, t he effec t ive
radio-frequency ground
plane lies severa l feet
be low the su rf ace .a Ob
structio ns suc h as t re e s,
util ity wires, house w iring
and roo fin g , a nd stee l
frame bu ildings can raise
the effect ive ground plane.
In an area congested with
stee l-frame build ings, the
effect ive rad io-f req ue ncy
ground plane may be well
above the le vel o f t he
Earth's su rfa ce .

For the average re side n
t ial dwe ller, the effective
ground plane is probabl y a
littl e bit below the actua l
surface. In the c ity whe re
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COMPUTE R CORNER
This month Modison E lectron~s Supply has two package
speciols for Itlose of you Itlot me interested in Qe!tinQ Inlo
Itle world of RTTY IAMTOR.!loth of Itlese pockaQe s incl<>Oa
full tunction Mo~e. Iloudot. ASCII and AMTOI< moces ot
ope,atk>n.

retail 239.95
retail 119.95
retail 19.95
retail 4.95

TOTAL $384.80
PACKAGE SPECIAl l $289.95 YOU SAVE $$$

Package 2 is the highly acclaimed Cfl.1 TU with the
new MBA·TOReoewcre a hig h cencorcnce pack
a ge for the more serious operator.
AEA Cfl.1 TU reta il 239.95
AEA MBA·TOR Software for C-64 reta il 119.95
AEA Ti-l Tuning Indica tor reta il 119.95
One Mic Connector 4 or 8 p in reta il 4.95

TOTAl $484.80
PACKAGE SPECIAll $369.95 YOU SAVl: $$$

MADISON STOCKS All AEA PIlODUCT UNEL
PLEASE CAll FOR PRICES EXAMPLES "."
Cf1-1 Computer Fbtc h imerrcce.; ..", .. 199.95
Cf1-1I20 above ~BATEXT VlC-20 239.95
Cf1-1164 a bove WMBATEXT C-64 239.95
Mf1-20 ." MICROPATCH Hard'NOreSofl'NQre 149.95
Mf1-64 .., , as above for COM·64 ,..,149.95
MBATEXT Software YIC-20 & COM·64 89.95
MBA-TORSoftware COM·64 99.95
MARSTEXT MARS Software VIC·20, COM-64 89.95
PWS Softwa re lor APPLE. 18M. PC. KAY-PRO.
TRS-80. MOD Iii & IV. and HEATH H-89 ..

...KANTRONICS Has A New Product!! "" UTU ..
The Universal Terminal Unitworks with a ny corrooter
that has a RS·232 port. Contains the termina l unit
and the software to wor k ON, !mY. ASOI and
AMTOR. All you need is a terminal commun ication
program to d rive the unit a nd a 12VDC power
supply.
MADISON HAS IT IN STOCKII " " ." 189.95

MADISON STOCKS THEKANTRON ICS LINE-CALL FOR
PRICES" ,.." EXAMPLES ,., ",.." .
INTERFACE 11 , ,.. ,·239.95
HAMTEXT " YIC-20 COM·64 " .89.95
AMTO RSOFT ,.., YIC-20 COM·64 " ,..79.95
HAMSOFT "" VIC·20 .." " " ..".39.95
PWS Many Other Items In Stoc k, CAll for INFO

................................, HAl ,.." ,.,..,., .
Most Items In Stock Includ ing The New ARQ-1000
AMTOR urut.. Coll For Current Prices .

SUPER CLOSEOUT SPECIAL !III! " " " ..
AEA AMT-1 includ es ON ccoo.. 359.95
AEA MBA·RC.,.., , , 259.95

NEWl NEW I NEW I
AEA PACKET·PKT-l pocket coeiroaer . assemb led.
tested-complete incl. pwr ready to go ,,,499.95
SWLTEXT scneore C·64 " 99 .95
MBA-TOR sottwcre VIC·20 99.95

DON'S CORNER
Well. it S<*Ims III<e the contesl S9C1son jusl e nded ,.,t here
It isoQOin. Tha t means 11\ t ime 10 check out al l the eqUip
ment and Itle a nten nas. Coox ,,,e m, to be the b lQQe,t
pr~em down ~ere ltliS yeor. So be su,e ttlat you check oot
The coox so jOu can g et ttle lo st bi! of Qaln tram The onten·
no . BRDEN has 0 now o fford o bie~,Ionol COOXThat
I' very popula r wiTh ttle QUYS In This m ocl; rt is The 9913 """
lo ss RG-B lype coox. it il very low loss up to 1.2 Ghz. lDss
below 50 Mhz. Is less ttlon .9 db'100 toot. At S.451100t i! Is 0
reo tb orQo ln. II uses the normal connecto<s a nd 0' a lways.
be sura to use COl\.X·SEAL on a ll the e>q:>ossed connectk>n.
Til next monTh. 73

Package 1 includes a seu-comcoec un it tha t
plugs d irectly into you r Commodore 64 a nd a
spectrum cncivzer type tuning ind icator that Is as
good a s a scope tor tun ing
AEA Mfl.6412 TU e Sottwear
AEA TI-l tuning indic a tor
AEA AC-1 12VDC power supply
One Mic Connector 4 or 8 pin

ANTENN AS

ARX2a V2S. 2MOI-5.ISOPOLE S39.95
A3 ,.,,,, , 219.95
M 289.95
402CD 289.95
R3 ,.., , ,.." ,.." ,.,..279,95
Hustler 68fV , , " ,,,,.,,,,,,..,,,..,,,,,,. ,,,,,,.,,,,,139.95
G7·144 ,.,....,., " .,,,,.,..,,,.,..,,,. ,,,.., , 119.95
sutternut HF6V 80 thru 10 vert ical 125.oo
HF2V 80 and 40 vernccr " 125.Q(J
7DCMCV·7,,70cm vertical collinear ." , "." ,39 00
BOlker &; Williamson
AV25 vertical " ,.." .., , ,." 90 .00
AA25 rodial kit tor above 19.50
ASl6D {16D-80-40-20) 137' 115.00
AS80 (80-40-20) 78' 89.00
AS40 (40-20-15-10) 40' , , ,.,115.00
AS20 (20-15-10) 23' , , ,.,..89.00
HyGaln
TH7DXX ,., ,429.95
HG52SS , , , ,.,..,.,.." ,..,., ,..949.95
7.1..40 meter rotary dipole ." 156.00
7·2,,2 element 40M beam " .." 349.00
Director kit for above for 3 el. 40M 219.DQ
Hom 4 , , ,..,.,..,.,.,..,.199.95
Hom T2X., ,." .,.,..,.,..,., ,.,,,.., 249 .95
NOTE: HyGain accessor ies shipped prepaid Irom
the factory with tower orders.
KlM KT34A ,., , , , 329.95
2M13lBA .., , 79.95
2M14C, ..,., , ,.., , 88.00
2M22C , ,.,,,, , , 119.95
2M16LBX ,.,..,., ,..99.95
432-30LBX ,., ,.,96.00
435·18C .lnc l. CS·2 , ,., " ,.,..,.,116.95
432·16LB ,..,., ,.,..,.,.., , 68.00
larsen Kulduck .., ,., , , , 17.00
AEA Hotrod HR-1., , , , 16.00
VALOR mobile antennas 75-10M. eo 20.00
AVANTI ASP151 3G thru the gloss 2M 33.oo
ANTECO 2M."S/8 MAG MOUNT. campI. 25.00
MHZ W'J· l SNL N-lT. .50kh z to 54mhz 59.95
DB+ Enterprises 2el. Q uod 279.95
WlJC 160 + 3D HD Dipole 69.95
WlJC 160 + 40 HD Dipole " ,,69.95
MADISON STOCKS A WIDE SElECTION Of
ANTENNAS _. PLEASE CAll fOR PRICES
ROHN SO' towar consisting 01 4 sections of 25G.
1 section of 25AG·2 or 25AG·3 "" 269.oo
ROHN FK2548 ." prepoid ." "" ". 799.00

SPECIAL I I I IlOHN TOWER SPECIAl ll1
25G per section .." ,.., ,., 46.00
45G per section , 107.00
SSG .., ,.,.." , ,..per section ,.,..,CALl
GENUINE ROHN ACCESSORIES , , CALl.
Alliance HD-73 , , .99.95
U110 , , , ", ..,59.95

AMPHENOl
PL259 831SP sllverckne ..,., " .. ,.. ,., 1.25
UG176 reducer RG8XJRG59 ." 30
4400 N Mole·S0239 , ,..,.6.00
2900 BNC Male-S0239 .., ,." , , 4.oo
8261 N Male , , , ,.,.., 3.00
Other Ampheno l products In STOCK - CALL.

BElDEN
9913 law loss. solid center cond uctor. toll & b raid
shield · exce llent product .. ,,45<:11I
8214 RG8 foom ,., , 43<:111
8237 RG8 ,..,.,..,.,..,., 3M'ft
8267 RG213 , ,.,..,.,.., ,.., 52<:11I
8235300 ohm V-:N twlnlead 23<:111
8000 1490 stranded copper ant. wire ." ."" ..13Q'ft
84488 conductor roior coble " 31Q'ft
9405 as above but HD-2-16ga. 6-18ga 52<:111
8403 Mlc coble 3 cooccir & shield 80cM
100 teet 8214 ...ends ins/a lled 45 .oo

ACCESSOIlIES

SANYO AA NICADS 2 per pack , S4.OO
WEll mete rs ,.,..Jess 10%
TRIPLETT model 50 VOM " , 59.oo
fWKE 77 auto-ranging d ig ita l mumneter 115.00
COBRA, MAXON 49mhz headset units 39.95
ALPHA DELTA MACC-8 surge protector 73.00
BENCHER BY·1 paddles. block 42.95
BENCHER 6y·2 paddles. chrome 54.95
V1BIlOPlEX ,..,,, ,..tess 10%
BIIlD wonrretec "'43 & elements in stoc k CALl
COAX SEAl ..,.., ,..per roll 2.00
QSl Card holders for 6D c ards.. 2.00
TIlIPPUTE PR25 20 a mp 12YDC regulated ." .99.95
TIlIPPUTE PR35 a s a bove but 35 amp." 169,95
AMECO preamps " Less 10%
HEll SOUND.., , , .tess 10%

TUBES
GE 61466 , ,,, , 9.95
5728 , ,,,..,.,.., , 59.95
Elmac 3.500Z ,..,.,..,., , 99.95
Hard to find tube5n Try us CALl

SURPWS
New Guarntd-eOE 21'OT ercr RELAY lOA .... ....5.00
2.5N1OO0PlYepoxy d iode .....2~ ec or 19.00'100
COlUNS F455JOS ON Filteli75A-4) New 95.00

~ we advertised a ll that we stock. we could mrrsxe
than 20 pages like this. we c oot print a catalog
either. we save the money so we can pass the scv
ings on to you. Call us for a ny 01 your electron ic
needs. we have been In business tor a long time,
and our customers are our best refe rence

EQUIPMENT
As you know. Madison is on authorized dealer for
al l the popular equipment lines suc h as : DRAKE,
KENVv'OOD, YAESLl.ICOM. KDK. TENTEC SANTEC etc
BE SURE TO CALL US FOR A PRiCEBEFORE YOU MAKE
N-lY EQUIPMENT PURCHASe. WE VvOULD LIKE YOU TO
BE OUR CUSTOMER.
KDK FM4033",NEW 220mhz.. " 349.oo
KDK FM2033 , , , ,.289.95
SANTEC ST14L + +FREE GOODS+ + .., 299.95
SANTEC ST440up , ,.,..,.,..,.250 .00
KENWOOD TR2600 ,.., ,.,.., CAll
TENTEC 2591 269.00
ICOM IC·02AT ,.., , ,., , CALL
TOKYO HI POWEll amps less 15%
MillAGE amps ,.,..,., less 12%
VOCOMM amps ,.., , CALl
lOKYO HI POWEll HC2000 tuner. , 289.95
lOKYO HI POWEll HC400l tune r " 129.95
lOKYO HI POWEll HC200 tuner" 89.95
DRAKE MN75 , , ,., 125.oo
WM. NYE MB·Y 3V-:N tuner & ant switch ,,489.oo
WM NYE 46-6 phone patc h

tor ICO M (8 wire) " " ,,82 .oo
BEARCAT DX-1000 , , , 499.95
SIGNAL ONE MILSPEC 1030 , , ,..6295.00
ACCESSORIES AVAILABLE , , CALL
BOOKS- we stock a wide seiececo of books on
ElectronIcs, Co m munic a tio ns and C o mp utel'$.

SUPER CLOSEOUT SPECIAl-UMITED TIME O NLY
AEA AMT·1 a great way to ma ke any correxnerwork
AMTOR. !mY end ON. The Terminal un it a nd the
Software in one packa ge. Use with any RS232 com
puter output a nd your Modem program to oper
ate AMTOR. !mY or ON. ON board and SOFTWARE
FOR EITHER THE VIC·20 or COM·64 .
WHILE SUPPl.IES LAST .." " ". S359.95
AEA MBA-RC ...READERCODE CONVElmR " .259.95

POUCIES--MASTERCAIlDS, VISA or can
All prices FOB acosoo. Texas, except as noted.
Prices subject to change without renee subject to
prior sale Used gear sale price refunded if not
scnsnec Coil anytime to check statusof your ord er.
Texas residents add sales ta x.



For example, suppose your
antenna is 50 feet above the
ground surface. Then the
height in w av e len gth s
above effect ive ground, at
14 M Hz, is (50 + 5) X
14/984, or 0.78 wavelengths.
At this height, the optimum
an gl e of radiatio n from
your antenna can be deter
mined, from Fig. 3, as ap
proximatel y 20 degrees.

Now, using Fig. 2 you can
find the one-hop distance
for Fl -I ayer or F2-l ayer
propagati on . During the
day you should expect a
distance of pretty close to
500 miles via the Fl -Iayer,
assuming this layer is ionized
at that time. (If not - and
the Ft -laver is not always
ionized during the dayl ight
hours- th e pro pa ga ti on
will occur via the F2-layer. )
At night or if the F1 -layer is
not ionized, you can expect
the propagat ion distance to
be about 1400 miles.

Let' s try th is in reverse.
Suppose you want to keep a
sc hed u le with a f r ie nd
wh om , afte r y o u h av e
checked on a m ap w ith a

ruler against the mi leage
sca le, you have determined
is 1640 mi les away. You de
cide to try 14 M Hz , since
that band has been pretty
good late ly . How high
should your antenna be, as
suming you want to have
the sked at 9:00 pm!

Look at Fig. 2, at the
F2-layer (n ighttim e) line,
and you can see that the op
timum angle of rad iation is
about 15 degrees. How high
should your antenna be?
Checking Fig. 3, you can see
that the height should be
just about 1 wave length
above effec tive ground,

Now, we must convert this
va lue to feet. The " inside
out" version of the above for
mula ca n be used for thi s
purpose: h = 984y/f - 5.
At 14 MHz, with y = 1, we
have h = 984 X 1/1 4 - 5,
or h = 65 feet. This isn't ter
ribly high. If your tower is
90 feet high, you may we ll
overshoot your target.

Conclusion

Neither the ground nor
the ionosphere is perfectly

predictable. Certainly there
wil l be exceptions, in prac
tice, to the guidelines given
here. The most notable ex
ception is that the F1 -layer
may fai l to ionize du ring
the daytime and you can
not tell unt il you find out by
trial and error. The ion ized
layers vary somewhat in
height, as well , and thus the
above formulas are not ex
act. The effective ground
plane in your location may
not be exactly 5 feet below
the actual surface.

We are deal ing w ith vari
ables. But it is certain ly bet
ter to have some idea of
how high you should put
your antenna, instead of no
idea whatever, or a grossly
e rro neou s notio n . T he
above information should
give you a very good idea!

Probab ly the be st ap
proach for optimiz ing an
tenna height is the crankup
tower or, better st il l, a mast
or tower with an electric
motor so you can raise or
lower you r antenna by re
mote cont ro l from the sta
tion . This would allow you

to actually l isten to the sig
nals from a certain area,
and thereby optim ize your
antenna height empiri call y
(af ter gett ing the general
idea by using the graphs
and formu las given here).

Antenn a height is, at the
hi gh frequen cie s, on ly
slight ly less impor tant than
the direction in whi ch it is
po inted , W e would not
th ink of po inting a vagi
west if we wanted to work a
station to the south of us.
Sim ilarly, an antenna th at is
far too hi gh (or, less fre
quently, not high enough)
can detract f rom the signal
strength. The contest opera
tor, especial ly, should at
tempt to optimize the an
tenna height as well as it s
direction. A slight edge can ,
as we know, make a big dif
feren ce. Nu mber 2 differs
f rom 1 by 100 percent! .
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1310 Bolling A vence
Norfolk VA nS08

A No-Holes Barred Beam
W hat to do when the lease says "no antennas":
Turn your entire house into a broadside dipole.

The window-mounted VHF antenna.
44 73 Magazine . October, 1984

Problems common to am
ateur-radio operators

who rent homes or apart
ments or live in condomini
ums or townhouses are re
st ric t ions on antennas. I
rent the house that I pres
ently live in and miss the
freedom to put up towers or
antennas indiscriminately,
However, I have not given
up, Examples of my past so
lution s to thi s antenna
problem (for the microwave
spect rum) have been re
ported in th is joumal. t

A more recent antenna
project was to improve re
ception of a distant channel
2 television station. The sta-

bon, in North Carolina, is
the only station within 150
miles that carries " M onty
Python's Flying Circus" -a
program to which my wife
and I are thoroughly addict
ed Our landlord, who has a
strong distaste for Monty
Python humor, will not per
mit a three-element beam
for channel 2 to be mount
ed on the chimney, What
does this have to do with
amateur radio? Channel 2 is
close in frequency to six
meters, and the antenna
presented here can easily
be scaled for six-meter,
"l O-meter, and 15-meter op
eration or scaled up in fre-

quency for 2-meter or 11;.1
meter operation,

An essential element of
the design of this antenna is
the design of the house. My
house meets the two design
requ i rem ent s. f irst , one
side faces the television sta
tion that I wanted to re
ceive. Second, the house
has aluminum siding. Up to
th is time, I had considered
the aluminum siding to be a
drawback. What amateur
radio operator wants to live
in a shielded box? But now I
had a use for the siding; it
forms a reflector screen for
a single-element broads ide
antenna -see Fig, 1.

The driven element IS a
half-wave folded dipole,
(Even though the antenna is
used only for reception , the
active element is called the
driven element.) The folded
dipole is made from 300
Ohm twin lead. The length of
the folded dipole is found
by L (ft.I = 492/f(MHz)
X .95 X .82. The factor 492
accounts for the speed of
light in English units, fring
ing effects are represented
by the factor 0.95, and 0.82
is the veloc ity factor of
common telev ision tw in
lead . If open-w ire construe-

tion is used, omit the 0.82
factor.

The driven element is fed
with twinlead although the
feed impedance is probably
closer to 200 Ohms, A 4-t0-1
coaxial balun wou ld prob
ably result in a good imped
ance match to 5O-Ohm cable.
The driven element is spaced
0.2 wavelengths in front of
the siding; S (ft.) = 984{
f(MHz) X 0.2.

Simple enough? Yes, but
the hard part is how to con
struct and mount the anten
na without dril ling holes,
and sti ll be able to rapidly
erect or remove it. The solu
tion I found is shown in
Fig, 2.

A frame is const ructed
using PVC plumbing tubing,
This modern synthet ic ma
terial is cut easily with a
hacksaw and spliced with a
fast-curing cement . Re
member when glue and
paint would dryl Now it
cures, hardens, fuses, or
passes through some chem
ical metamorphos is! Any
way, T fittings , elbows,
45-degree bends, and end
caps are readily avai lable
at most hardware stores.

The f rame hooks onto
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Fig. 2. PVC window mounting

the windowsill and is held
spa ce d away f ro m the
house by two legs. The legs
have end caps to prevent
them from marking the sid
ing. The folded dipole is in
side the long horizontal
piece. The feedhne is inside
the center leg. The antenna
sho wn was c o nst ruc te d
from %·inch (inside diame
te r) white tubing. The white
tubing is a lmost in visib le
against the white siding. Fo r
ten-meter or longer wave
length bands, I would rec
ommend one-inch or larger
tubing. For six-meter and
higher f requencies, I would
stay with the cheaper Vl
inc h tubing.

The centra l le g was fabr i
cated first. After the feed
line was threaded down the
tubing, the driven element
was soldered to the feed
line. The driven element
was laced to a long, th in
wooden st ick to prevent it
from twisting Then short
sec t io ns we re added to
each side, the space r le gs

..,L' ''I· - • Q"~ . "noc,"".. ...)...crc e

Fig. 1. 5ingle-element broad
side antenna.

added, a nd fina lly the e nd
sec tions cemented on. com
plete with e nd ca ps. The
com plete d a ntenn a qu ick ly
hooks in place . When no t
bei ng used. it is lowe red
with a cord down beh ind
the bushes.

The a ntenna has been a
com ple te success and is
st ill in use. The total cost in
cluding cement , tubing .
and twin lead was less than
fifteen dollars. The design
ca n read ily be scaled to am
ateu r freq uencies . One
co uld be mounted on each

of fo ur wal ls to ac hieve om
nidire ctional coverage . The
beam pattern ca n be wid
e ned by inc reasing the di
pole-to-wall spacing to three
eight hs wavelength . The
cen te r and sp ace r legs
cou ld be left uncernented
and assembled with a lock
pin o r sc rew to allow the an
tenna to be co l la ps e d
enough to pass through the
window and eliminate low-

e ring it down afte r use . (Be
cause of the way sidi ng is
mounted. this method is us
a ble only for ho rizonta lly
polarized antennas.) Build
one a nd le t me know how
you like it. .
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tober, 1982, pp. 50-52. and "The
Amazing cvurcrebote,' 73, sep
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Price
Edit ing 1ft Re ce i v e Meesage
Storage .. Variable B uffer
s izes 1ft D idd le .. Wo rd
Wraparound .. Time and Text
Transmission.

H a m s o ft l Amtor - Includes all
fea t u re s o f Hams oft p lu s
com m u n ication in all th ree
m odes o f AMTOR.

Amtorson - Includes a ll t h e
fea tu res of Hamte x t but is f or use
with AM T OR ON L Y. T he Apple
p rogram is avai lab le on ly as a
Hamtex t l Amtorsoft
combination.

Supertap - R e ce iv e Only C\\!.
RTTY . ASCII. AMTOR .. Decode
inverted . bit inverted . and
unusual bit order " Multiple line
display " " S C O P E" fea ture for
baud rate measure.

Kan tronics Software

If you r eally want to wor k
HTT Y I A S CII ! A MTO H w it hout
bre a k ing the budget. get
Challenger and a Ka n tron i cs
softw are p ro gra m . Kantronic s
c ur ren tly offers pro grams for
A ppl e. A t a r t. THS -80C . VI C-20.
TI -99. a n d Co m modore 64
computers.

Hamsoft - Send / Heceive C Wo
RTTY_ASC II .. Split Screen
Display " Message Ports .. Ty pe
Ahead Buffer .. P r in t e r
compatibility .

Hamtext - Includes all features
of Hamsoft plus Text

T he ne w Kantronics
Challenger makes you the
winner with superior
performance at a k nockout price.
The Challenger termina l u ni t is
des ig-ned fo r RTT Y I ASC II !
A MTOR operation with a ny of
the Kan tron ics software
p rograms. Co m p a re o u r
spec ifica tions w ith the
com peti tio n, then c h eck the
price.

Challenger's four pole
switched capacitance fi lte r g-ives
sens itiv ity and select ivi ty fo u n d
in units costi ng m uch more. And
with only 5mvRMS o f audio
required to drive ChaIJenger. you
can really chase the weak
signals . With features like Scope
Outputs . Direct FSK or Crystal
Controlled AFSK. and an
Extruded Aluminum Case. you
know thi s is Kantrontcs quality.

Kantronics Quality at a l'nockout

$99.95

Specifications
Input Filter - Four pole Switched Capacitance Filter
w ith 170 H z Shift RTTY bandw idth o f 260Hz n ominal.
Co p ie s any shift .

Audio Input - Minimum level 5mv HMS. I n p u t
im pe d a nc e is 600 ohms unbalanced. Accepts baudot or
ASC I I code u p to 300 baud. Max input level is 12VR MS.

AFSK Output - Crystal controlled, Mark ·2 125 Hz; S pace
2295Hz (1 70 shift) . Leve l 100mvpp (35 m v R MS ) standard,
Optiona.1500mvpp (175mv R MS) . Output i m p e d a n c e 600
ohm unba lanced.
FSK Output - Open Collector '40 VUC Max . Polarity can
be reversed .
S cope O u t p u t - 10K ohm o utput i m pe d a nce.

PTT Output - Open Collector *40 VUC ~fax.

Co m p u te r Connection - TTL Compatible. Inputs 11. 1'>0
RS232 le v e l compat ible.
Power Requirements - 11 to 15 VDC (12VUC nominal)
75ma

Construction - P r e c i s io n E x t ruded Alu minum Alloy
Case
Dimensions - 1.9" U x 5 ,9"W x 7"0

Weil{ht - 1'\-'.lbs.

K~Kantronics
1202 E. 23rd St reet
Lawrence, Kansas 66044



Another Eggbeater
Don't be a VHF weakling. Pump up your performance

with this simple 2m omni.

Fig. 2. Cross-boom mounting method.

screws to faste n each boom
to the cente r support. See
Fig. 2.

Feedpoint insu lators are
Pl exiglasr-' . th ree inc hes
long and one and a half inches
wide. These are attached to
the cross booms with sma ll
screws. Holes are drilled one
inch from each end of the
Plexiglas insulators. a nd the
feedline and wire e lements
are attached he re . See Fig. 3.
You can use so lde r lugs and
screws to hold these wires to
the insulato r (or washers and
screws). The first method
with soldered connectio ns is
recom mended .

Insert the wire for the ele
ments in the holes and bend
them into a square shape
twenty inches on a side. See
Fig. 4. Use #12 copper, e ither
bare or insulated . You can
use a large r size of alum i
num wire, but this will make
it necessary to experiment
with the le ngth to achieve
resonance . The w ire used in
thi s model is #12 copper
that is 81 inches long and
was salvage d from a piece
of e lectrical se rvice wire.

The feedpoin ts for the an
tenna are attached to the in
sulators and the oppos ite
sides of the loop are held to
the cross booms with fishing
line . See Fig. 4. Two small
hole s are d rilled and the
fi shing l ine is wrapped
arou nd the e lement and the

used (I used scrap pieces of
molding, but 1" x 1" wood
will work just as well ).

In preparing the ce nte r
support fo r mounting the
e lements. it will be neces
sa ry to drill two hol es at the
top at right angles to each
other. See Fig. 1. The exact
size will de pend on the type
of wire used for the e le
ments; just ma ke the holes
large enough for a snug fit.
Me a sur e twe nty in che s
down from each of the top
hole s and dr ill two more
hole s for the bottom of the
w ire e lements. See Fig. 1.
Mount the twenty-i nch cross
pieces ten inches from the
to p hole s. Use two sma ll

Construction
The antenna uses a six

foot piece of wood (1" x 1"I
as its ce nte r support. Two
twenty-inc h cross pieces are

right angles and fed 90 de
grees out of phase to pro
duce an omnidi rectiona l,
horizontally-polarized an
tenna. The round loops were
changed to the more famil 
iar square configurat ion .
The feedl ine is attached to
the side to produce vertical
pola rization. The phas ing
and feedlines are twin lead
(300 O hms). The balanced
line is brought into the
shack where a tuner is used
to matc h to 50 O hms .

MET HOD 01' MOUNT'HG C~OSS
BOOMS. uSE WASHHS ON BOTH
S'OES 01' BOLTS TO....EVENT
DAMAGE TO WOODEN MAST AND
eoces0 ,"

John Steidley WDSDNL
RI. 2, Box 356

M cAlester OK 74501

Fig, 1. Center-support drilling
guide.
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M any two-meter anten
na construction arti

cles have appeared in the
past, probably more than
necessary. Even so, here is
my adaptation of an anten
na from the April, 1971, issue
of QST. The antenna was
called an eggbeater. It is two
fu ll-wave loops mounted at



Fig. 4. The finished product.

, .

~.~

vag t, it doesn't requi re a
rotor to aim the antenna; it
has been a great improve
m ent ove r t he va r ious
ground planes and vertical
dipoles I've used in the past.

I haven't t ried stac king
the vertica l eggbeater, bu t it
shou ld give some gain and a
lower angle of radiat ion.
You've got to admit the
price is right, so build one or
even stack two or more, and
enjoy.•

"ATTY TODAY"_Tabie of Contents

Chap. 1 The Exciti ng World or Amateur

"""Chap. 2 Operating Parameters and
Concepts of RTTY

Chap . 3 Straight Talk on Home Com
pute,s and Any

Chap, 4 RTTY Systems for Home Com.
puters

Chap , 5 RTTY Converters You Can
Build

Chap.6 Dedicated RTTY Terminals and
Systems

Chap,7 New Mini·ATTY Systems
Chap.8 Fasci nating Any Outs ide the

Amateur Baods Press-Miiitary
- Weather, Etc.

Chap.9 Frequency List of Commerci al
Press Services

Chap. 10 Secrecy aod Other Codes
Used in Radioteletype

Chap. 11 Tab les of Abbrevialions Used
in RTTY

"RTTY TODAY" _the ooly up-to-date
handbool< on RTTY avai labie, covering all
phases of mdio-telefy pe. Answers maoy
quest ions asked about amateur ATTY. Ex.
tenstve sect ion s fUlly cover the home
computer for RTTY use.

Authored by Dave Ingram, K4TWJ, a
noted aut hofity on ATTY. Writlen in a
clear concise manne" all material is oew
aod up to date and covers the most recently
developed ATTY equi pment and systems.
RTTY TODAY is fuii y illust raled wit h
photos, diagrams, RTTY statioo set·ups
and equipment. The latest ioformatlon on
the oew generat ion Rny. Just publ ished.

PLUS $1.75
Shipping and
Haodl iog

JUST RELEASED

, . ; "_._-...- -
-~---

$8.95

UNIVERSAL elECTRONICS, INC.
4555 Groves Rd. , Suite 3
Columbus, Ohio 43232
Tel. No. (61 4) 866-4605
dealer inquiries invited

MODERN GUIDE TO AMATEUR RADIOTELETYPE

~ RTTY TODAY""

The vert ical eggbeater for two meters.

paint or spar varn ish w ill do).
Let me point out that it isn't
necessary to use wood. One
model of th is antenna used
PVC for the center support
and cross booms. I use ten
Watts of power and have en
counte red no probl em s.
With higher power you may
need to use the transmitting
type of tw inlead or open
wire line.

Whi le the antenna won't
outperform even a sma ll

c

""

PHASING l ' NE t6 to!Ct<ES
/lOtlG MADE OF TW'"

LE AO ANO SECUR ED
WIT H ELECTR'CAl TAPE

' w 'NLEAD TO SHACK

support. See Fig. 4. Electri
cal tape is used to sec ure the
phasing l ine also. Standoff
insulators are used on the
metal parts of the mast.

Conclusion

Use a good grade of twin
lead and plenty of standoffs
to preserve the balance of
the line. Weatherproof the
wood used (several coats of

Fig. 3. A Ptexigles' insulator.

-
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@ @
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.~

\-, . ATTACH A ~T[NNA "' ~ E . BAL ANCED "EE- AND P f+AS ' ~G L I ~ E HERE. SOLOER TO L
VOR A GOOD nECT ~' C AL CON ~EC T IQN,

".- <- " ,

I
~'.5 ," .--

,
-_.

~ .n.

boom about ten times at
each hole. A dab of epoxy
glue covers the wire and
fishing line .

Attach the phasing line
between the two feedpoints.
J use twinlead sixteen in ches
long. The main feedline is
also 300-0hm twinlead and
is connected to either e le
ment. The feedJine is then
taped to the wooden center

AtTACH TO M(TAl MAST
OR TOWER "'OfH U-BOLTS --..

~--,

I ~ ' S HID Of T~( ( LO. EN'S
SECUR EDwOf~ F'S~ ' NG U 'IE
WRAPpEO SEvERAL T' MES
THROUG~ 800M AN O AROU NO
ELE MENTS, ' HEN COVERED
wor t< EPO" GLU(

Parts LIst

2 #12 copper wire-a1 inches long
1 1" x 1" wood-six feet long
2 1" x 1" wood-20 inches long
2 Plexiglas™ for insulators- l .S" x 3"-use the thickest

type you can find.
Screws, nuts, and washers to mount the insulators and
booms
Solder lugs and standoff insulators (i f balanced line is used)
U·bolts to mount center support to mast

". See Lis t 01Advertisers on page 98 73 Magazine. OCtober, l984 49



TEL EPHONE
8171848·4435

Modelsavailable lor
all commercial and
ham band s within
the trequencv
range 01 40 10
960 MHl

Model 335A
Kit $69.95
Wired & Tested $89 ,95

Our products are backed by prompt fac
tory service and techn ical assistance To
become familiar with our other fine pro

ducts in the amateur radio
market, call or write lor our
free product and small pans
catalog,

Our Exclusive aacuoa ss.nerect Duple rer s
Wilh Our Pate nted

BpBr CIRCUI{')FILpT"~~~
superior perter 
manes especrauy
at close trequencv
seoa-atmn

WACOM
DUPLEXERS

~Communication
~Concepts Inc.
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'REMOTE A PAD'"
MODEL RAP-1

2 FOWl DIGIT OTMF
OECOOERS.PLUS 1601GIT

KEYPAD CONTROL
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INTRODUCES

TUIIIE THE WORLD FROM
YOUA HANOHELDVHF/UHF RADiO

~
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The Model 335A will deliver 3S watts of
power using the latest state-of- the-art cir
cuitry. The amplifier will operate SSB or
FM and is compatible with
most han d he ld tr ans
ceivers. i ncl ud ing the
TR2400 . TR2500. IC·2AT,
Yaesu. Santee, and Ten
Tee, Only 300 mw input will
deliver 5 watts cut: 3 watts
in will deliver 35 watts out.
Maximum input drive level
is 5 watts.

THE ULTIMATE PROGRAMABLE
NICAD CHARGER WITH MEMORY ERASE

CALL LONG DISTANCE 01'1 YOUR HANDHELD
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Give your ham friends the Worldl

RI\ P;

(. . there is an easier way,)

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

A subscription to 73 is a special holiday gift, a gift that lets readers communicate
with the world.
You can give a gift subscription to introduce a friend to 73 . Or you can renew
the subscription of a mend who already reads 73. 73 makes a special gift for for
eign hams. It lets them know what's going on in amateur radio around the
globe.

For hams everywhere, 73 has the most complete amateur radio infonnation
there is:

• Consuuaion projecl:_They're money-saving. peecocal, and easy to b.JikJ, and _ haw
more of them than any cehe- ham magazine. • N ew product& and rniews-7J innoduca new products and
evaluates them. To keep hams uJHo.d;ul' with the lafesl (cchoology . • 73 Intffrultional- Amateur radio is worldwide! 73's
iotemanonal correspondents keep hams-everywhere informed of amateur radio happenings around the world. • Ham Help-Fellow hams

are the best source of help. Every month, 7J publishes readers' requests for technical advice, computer programs, help in locating equipment
and pans, and more.

And 73 always has the latest on DXing, contests, satellites, and computers in the hamshad ..

You can give a gift subscription to 73 for just $19.97. That's 20% off the basic subscription price. (Foreign
rates are slightly higher.) Call toll free for credit card orders- I -800.25B-54 73. In New Hampshire dial

1·924-9471.
Give 73 and spread the exciremenr and enthusiasm of amateur radio all over the world.

~~ --------------------------------------------

Yes! I want to give the world with 73.
Send a 12 issue subscription to 73 for $19.97. o Payment Enclosed 0 Me 0 VISA 0 AE

At- m.okt do«/.~ fO 71

Card 1 Exp . Dare, _

Signature.e _
My Name, -..,. _
Address, --:: -'-:,- _
City, State, -.LZip, _

Please enter a 1 year gift subscription for:
Name, _

Address, _
C ity, ~State.e J.Zip,--- -.,..,,=
e-._w.O'1.•_ _ ..... .... .... _ _ . ... 0;.1 .... .... .... . ... .. _ ..._..__... _ _ _ 64A.R6

73:Amateur Radio's Technical Journal' PO Box 931 • Farmingdale, NY 11737



$69 95
MFJ-l228

FREE FJ 5 FT aRE
Free MFJ RTTY/ ASCII/CW software for VIC-20 or C-64 with purchase of
MFJ-1224, MFJ-1225 or MFJ-1228 from MFJ. Send/receive Baudot,
ASCII, CW. Type ahead buffer. 24 hour clock. Supports VIC printer. Menu
Driven. MFJ-1224/1225 cable. On tape. Available separately for $29.95.

UNIVERSAL RTTY I ASCII I AMTORI
CW COMPUTER INTERFACE

Lets you send and receive computerized RTTV /ASCII /AMTOR /CW. Copies
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS·80C. Atari , TI-99, Commodore 64 or other personal computers. Uses
MFJ, Kantronics, AEA software and other RTTY l ew software.

RTTY I ASCII I
AMTOR/CW
INTERFACE
CARTRIDGE

FOR
VIC-20/C-64

I

MFJ-1224

$9995

,,,ooסס .......,1">.

MFJ R'ITY c»
COM PUT£R I~~£R~ACE

•

AutolTllUc trICking copies drifting signal.
Eur :l206 line generator gives phase continuous

AFSK tones, Standard 212~ Hz mark and 2295/297~

Hzspace . Microphone line: AFSK out, AFSKground,
PH out and PTT ground .

FSK ktYlng output. Plus all<! minus CW keying ,
CW transmit LED . External CW key jack.

K.ntronlCl cempltlbl. lock...
Exclullve g.n.ral pUrpoll socket allows Intertac

ing to nearlyany personal computer with most appro
priate software. Available TTL lines : RTTY demOd
out, CWuemoo out. CW·IOInput , +5 VOC, ground.
All signal lines are buffered and can be Inverted
using an Internal DIP swi tch .

Use Gallo software with Appl., RAK with VIC-lO,
Kantronics with I RS·BOC, Tt'99, N4EUwi th TRS·80
III, IV. Some computers with some software may reo
quire some e~tllfnal components.

Metal ~bin.t. Brushed alum. tront. B~ l V.~6 In.
12·1~ VDC or 110 VAC withadapter. MFJ·1312,$9.95.

MFJ-1!23, 121.11I, liS-tv .... ,.. MFJ-1224.

CW INTERFACE CARTRIDGE
-, -r FOR VIC-20/C-64

~
' .... IJ t Highptrflll1lllllCl CW
<'.' ." '.. Interftclcartrldge. Gives•39 95 '.; > . ' . excellent pertOfmaflC8

MFJ-1226 under weak, crowded , noisy
ccndltlons. Works for both VIC·lO and CommOdore
54. Plugs in to user's port.

4 pol. 111ll Hz bandwidth tctfVl nher. 800 Hz
center frequency.3poleactivelowpass post detection
filter. exclusive automatic tracking comparatOl".

P1UI Ind m1nul CW ktylllII . Audio In, speaker out
jacks. Powered by computer.

Includel Bille lilting 01 CW transmit/receive pro
gram. Available on cassette tape, MFJ-1252(VIC-lO)
or MFJ- 1 253 (C~) ,$4 .95 an d on software cartricpe.
MFJ-1254(VIC'20) or MFJ-1255(C-54},$19.95.

You can also use Kantronlcs. AEA ather sonware.
Also copy RTTY with single tone detection.

TO ORDER OR FOR YOUR NEAREST
DEALER, CAll TOLL-FREE

800-647-1800. Call ",1·32~""
In Miss. and outs ide continental USA
Telex 53'4590 MFJ STKV

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

"":.~ •....•~" .

-_ lOCO! .....

• • •

MFJ
MFJ ENTERPRISES,INC.... 9

Box 494, Mississippi State. MS 39762 L ....J

FREE MFJ RTTY/ASCII/CW~
COMPLETE PACKAGE INCLUDES MFJ-1224, SOFTWARE ON TAPE ,
CABLES. YOU NEEO ONLY VIC-20 OR C-64 AND RIG TO ENJOY COM·
PUTERIZED Rny/ ASCII/CW. ORDER MFJ-12241MFJ·12fi4 FOR VIC-20.
MFJ-1224/MFJ·1265 FOR C-64.

SUPER RTTY FILTER

NIW MFJ.1224 RTIYfASCIl/AMTOR/CW Com
puter Int.r1Ict lets you use your personal computer
as a computerized full featured RTTY/ASCIII
AMTOR/CWstation lorsending and receiving.Plugs
between rig and VIC-20, Apple, TRS-BOC , Atarl,
TI-99, cemmcocre 54 and most others.

Ust MFJ software lor VIC-20. Commodore 54 and
Kan trooics lor Apple. TRS·IlOC, Atari, TI·99 and
most other software for RTTYfASCIl/AMTOA/ CW.

E••t. POIItIVl tuning wlth twin LED Indicators,
Copy .ny Ihlft (170,425,850 HI and all ot tlltr shi fts)

and any speed (5-100 WPM Rny/ CW and up to 300
baud ASCII).

Coplel on both ITIIrtllnd 11*1, not mark only 01"
space only, to Improvecopy under adverse coodltlons.

Sh.rp I pol. 170 Hz IhlftlCW ICtiVI filter gives
gOOd copy under crowded , lading soc weak signal
conditions. Automatic noise limiter suppress static
crashes for better copy.

NOI'ITIII/R.Vln. Iwltch eliminates retuning. +250
vee loopoutput drives ATTY machine. Speaker jack.

or Commodore64. 4V!x11Ax4Yo lnclles. 12-15 VOC Of
110 VAC with optional adapter, MFJ·1312, $9.95.

Suptr RllY
fitter greatly
Improves copy under
crowded, fading and weak signal condi tions.Improves
any RTTY receiving system . Bpole bandpass active
filler for 170 HI shift (2125/ 2295 Hz mark/space). 200
or 400 Hz bandwidths. Automaticnerse umner.Audio
In, speaker out jacks. On/ offlbypass switch. "ON "
LEa. 12 VDC or 110 VAC with optional ACadapter,
MFJ-1 312, $9.95. 3x4x1 loch aluminum cabinet.

'"" -,~... .. ........,.,-
• ·il . ; · -• • · • •.- - . . .• •

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FOR RTTYI ASCII/AMTOR/CW

MFJ-1225 ~

$69 95

ORDER ANY PRODUCT FROM MfJ AND TRY IT·NO
OIUOATION.IF NOT DELIGHTED , RETURN WITH
IN. DAYS FOR PROMPT REFUND (LESS SHIPPING)
• One year uncondltlOllll guarantee . Made in USA.
• Al:Id $4.00 each shipping/handling • C.lI.rwrttl
tor II'M Clttlog, _ 100 prvducb.

FREE MFJ RTTY' ASCJIICW Sofl•••
TAPEANII CA8lE FOil VIC-2lI Oil C.f>4.OllOE II MFJ·lmJ
MFJ· I264 FOil VIC·20 Oil MFJ·ll251MFJ·12li!1 FOil C-ftt.

Use your personl l computer and communications
rece iver 10 receive commercial. mili lary and amateur
ATTYfASCll1AMTOR/CW tralflc.

Plugl IletwHn rKelv.r and VIC-20, Apple, TRS·
SOC , Atarl, n '99, t onmcdore 64 and most other
perSOflal computers. Requires appropriate soflwarlt.

Use MFJ , Kantrunlcs, AEA and other RTTYf
ASCllfAMTORfCW software.

CoplnIUlhlftl.ndllllplt(b.Twin LED Indicators
makes tuning easy, positive. Normal/Aeverlflswltch
eliminates tuning lor Invltrted RTTY. Speaker out
lack, tnchKles cable to Interface MFJ-1224 to VIC-lO

FREE MFJ RI,Y/ASCII/CW Soft...
INCLUDESMFJ-l228I.SOFTWARE ON TAPE.ADO
Vlt-ZO OR C-64 AND r'llG TO ENJOY COMPUTER·
IZEO RTTY/ASCll/ CW. ORDER MFJ-l228/MFJ
1264 FOR Vlt-lO MFJ·1228/MFJ·1265 FOR C-64.

MOil v,rgln, RTTYI ASCII/AMTOR/CW Inter
'let u rtrldgt evanacre tor VJC -20 and Commodore
64. Gives you more features. 1llOf6 certemence.
more value tor your money than any other Interlace
cartridge available.

Samt Int. r1m cartrldg. workslor both VIC-lO and
Commodore 64. Plugs into user's port.

Choot:. fram wfdt varl.ty 01 RTTY/ASCII/CW,
even AMTOR software . Not married to one on-bOard
software package. Use MFJ, Kan frenlcs, AEA plus
other software cartridge, tape or disk.

850 HI Ind 170 HI shifts on receive and transmit.
HII mtrtllnd lpace outputs for scope tuning .
Normal/Rlver1t ..Itch enrrnnates retuning.
Tru. dUll elllmntllTllrtland lpace KtIv. nhen and

automatic threshold correction gives good copy when
one tone is obliterated by aRM or selecti ve fading .

Euy, posltlv. tuning with twin LED Indicators.
Nmow 800 HI active CW filter. Automatic PTT.
Eur 2206 sine QIlnerator for AFSK output.
Shl.ldtd XeVR AFSKIPTI Inttrftce ubi. provld-

eo. Plus or minus CW keyed output. FSK out.
Powered by cemput.r (few ma.), no power adapter

to buy or extra wire to dangle or pickup/radiate RFI.
Glln epoxy PCB.Aluminum enc toscre.4VlX41fu1" .
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH , BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

•
lUI VERSA TUNl:1I D- ~.- =- - ~--- ~~ ~ --

~:.~'.''''
• • • , •

IW1 • • ,..• .: •• •- - -• .. ._. =..- - .... " • • •- • -• Moon ... ' .......,0

$99.95 MFJ-941D
NEW

FEATURES

,

,

MFJ'l lntl" IllIing tuner pickl in pll nty of ne. lu turn!
• Ne. Styling ! Brushed aluminum front. All metal cabinet .
• Ne. SWRlWltlmeter! More accurate Switch selectable
lXlf30 walt ranges Read forward /reflected power.
• Ne. Antenn. Switch! Front panel mounted. select 2 coax
lines. direct or through tuner , random Wire/balanced line or
tuner bypass for dummy load
• New .Irwound inductor! larger more erncent 12 posrtrcn atr
wound inductor gives lower losses and more watts eut . Run up
to Dl watts RF power output Matches everything tram 1,8 to
30 MHz: dipoles, inverted vee . random wires. verticals, mobile
whips , beams. balanced and coax lines, Built·in 4 1 balun toe
baranceo lines 1000V capacitor spacing, Black . 11 x3x7 inches.
Works with all solid stateor tute rigs , Easy to use , anywhere .

1 KW DUMMY L~f,'~50 534.95
Tune up tilt. ntlnd '.,o;;;~~~~'
JIIe of llnlll, reduce
CRM ! Rated lKW CW ~ If17 ..~':~. I·
or 2KW PEP lor 10 rmn-
utes. Hall rat lOg tor 20
minutes, contlOUJUs at
200 W CWo400 W PEP. -- _
VSWR under 1.2 to lJ J
MHz, 1 se 300 MHz
Oil contains no PCB , -..::::::::: _ .~

50 ohm non·induct l~e r~ISIOr. Salery vent.
Carrying liandle 7'hx6¥o in.

24/12 HOUR CLOCK/IO TIMER
MFJ.103

$34.95
Switch to 20t
hour GMT or
12 hour lorm.t!
Battery backup
maintains time during power outage, ID timer
alerts every 9 minutes after reset. Switchable
seconds readout. Elapsed timer. Just start clock
trom zero and note time of event up 10 24 hours,
Bright blue .6" digits. Alarm with snooze
funct ion. svncnrennaore wllh WoNV , lock
function prevents mrs-setnnc. Power cut. alarm
on indicators . Black , 5x2x3 in, 110 VAC . 60 Hz.

DUAL TUNABLE SSB/CW
FILTER MFJ.",.$89.95

I~~f> ~_:~ q,.OII
DUll ll ttln lI tvt unlT\ltehld perfOl1Tllnclr
The primary filter lets you peak , norcn. lOW
pass or high pass with extra steep skirts.
Auxiliary lilter gives 70 db notcn. 40 Hz peak.
Both IlIters tune Irom 300 to XOO Hz wilh
variable banetwidth trom 40 Hz to nearly flat
Constant output as bandwidth is varied ; linear
frequency contro l SWltchable noise limiter lor
impulse noise Simulated stereo socno lor CW
lets earsand mind reject aRM , Inputs for 2 rigs,
Plugs into phone jack Two watts for speaker.
all bypasses tiller. 9·18 vee or 11 0 VAC with
optional adapter, MFJ·1312. $9.95.

, "" -_..
' - j 0'... ..••.. - . ..-

VHF SWR/WATTMETER
MFJ·'" S29.95Low COlt

VHF SWR/
Wlnmetar!
Read SWR
(14 to 170 MHz)
and lorward/ I
refiected power ~-c:::'--"-"-.,..-J
at2 meters. Has 30 and 300 watts scales . Also
read relat ive tield strength. 4x2x3 in.

MFJ/BENCHER !SEYER
COMBO

MFJ-422

$104.95
The belt Of
III cw worldl
a deluxe MFJ Keyer in a compac onliguration
mat ttts right on tne Bencher iambic paddlel
MFJ Keyer - small In size. big in features. Curtis
8044-B IC, adjustable weight and tone ,front panel
volume and speed controls (8·50 WPM), Built-
in cct-casn memories. Speaker, soetcoe. and
push butlon selection 01semi-automauc/tune
or automatic mcces. Sofid state keying . Bencher
paddle is lully adjustable; heavy steel base with
non-skid teet. Uses 9 V t.lallery or 110 VAC With
optional adapter, MFJ-l 305, $995 ,

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER
Turn your Iynthelind l cannlng $39.95
2 metlr hlndheld lnlo I hot Police/ ~ . MFJ
FlrelWuthlr bind KInner! • -313
144·148 MHz nanoneics - -
receive Police/Fire on 154·
158 MHz with direct ue
quency readout. Hear
NOAA metnrre coastat
plus more on 16().-164 MHz.
Converler mounts between
handheld and rubber ducky
Feectnru allows vrnurtareous
scanning of botl! 2 meters
and POl ice/F ire bands. No
missed calls. Crystal contrOlled , Bypass/Oft
switch allows transmiUing (up 10 5 walts), Use
AAA cattery. 2V.xlY1XI 'h in. BN C connectors

RTTYIASCII/CW COMPUTER
INTERFACE MFJ·",.$99.95

INDOOR TUNED ACTIVE
ANTENNA
" WOI1d Grlbblr" m il or11~ll"ICIptlon
at Il!Jtstdl long wlrll ' Unique tuntll Act iYf
Antenna minimizes intermod, improves select
ivfty, reduces noise cutsroe tuneo band , even
functions as preselector with external antennas
Covers 0.3-30 MHz. Telescoping antenna.
Tune, Band. Gain,
On-oft bypass controls.
6xb:6 in.Uses 9V ,.. ...
batlery, 9-18 voc or ~. UI' •~
110 VAC with adapter, . .
MFJ·1 312, $995, $7 .95 MFJ·1020

- "'-.,.,.. ... -- .-. -.~ .• _ . : . =•• ,. •."!!' • • • •• •• • •. • -_.- •._-
S.nd .nd ,..tve computertzed Rm/ASCII!
cw wltll ntlrtr Iny plrsonal computer (VIC-CO,
Apple , lRS-SOC. Atari, T1-gg. Commodore 64 ,
etc.). Use Kantronics or most other RTTYlew
software . Copies both mark and space , any shift
(including 170. 425. 850 Hz) arwl any speed (5-100
WPM RTTY/CW, :nl baud ASCII). Sharp 8 pole
active litter for CW and 170 Hz shift. sends 170.
850 HI shill. Nllfmal/Reverse switch eliminates
retuning . Automatic noise limiter. Kantronics
compatible socket plus exclusive general purpose
SOCket. 8xlv.;x6 in, 12-1 5 VDC or 110 VAC with
adapter, MFJ-1 312, $9.95.

RX NOISE

~,~,~~;E ~~;O :',.
your .nlenne .. _•.~. •• ..u_.
perform.nUI 559.95 MFJ·202B
Tells whether la snonen or lengthen antenna tor
mi ni mum SWR . Measure resonant freQuency.
radiation resistance and reactance.
Nlw Futurll: individually calibrated resistance
scale, expanded capacitance range (t 150 pf).
Built-in range extender lor measurements be
yond scale readings. 10100 MHz. Comprehensive
manual. Use 9 V tartev . b:4x4 In. -

DEALER, CAU TOLL-FREE

800·647·1800. Call 001 -323-5869
in Miss . and outside continental USA
Telex 53-4500 MFJ ST KV

TO ORDER OR FOR YOUR NEAREST

MFJ
MFJ ENTERPRISES,INC, ...9

Bax 494, Millilllppl SlItI, MS 39762 L .J

ORDER ANY PRODUCT FROM MFJ AND TRY IT·NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH·
IN 3D DAYS FOR PROMPT REFUND (LESSSHIPPING),
• One year IlncondltlDIIII guarantee . Made In USA.
• Add $4.00 each shipping/handling • CIII or.""
fw trM catalog, ..... 100 procluc1I.
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BRAZIL

and time ..ould o f necessity be a pplic a ble
in this case .

3. As fa, as tile WIA II conce rned. o ur
only ' equl,emen t II to determine In tha
"Ama te u, $ense." whal a s ubs ta ntia l
modi fica tion il . We are NOT <;()nCerned
with commercial con_s ionl o r sales OIJt ·
s ide tile Amal.... ' 5eMos.~ cannot I top
them a nyway.) A hlghly... perlenced pr~

fess ional enginee, wou ld, no doubt , be
able to convert lIny piece 01 equipment to
be used on other bands In a ....., s hOrt
lime. As " e a re only ,espanai ble 10 the
Amateur $erY;<;e. only norma l amal_·
type methods ..Ill be used by QUI" tecl'ltll·
cal comfI'littee in doltermining a COIW«.

lion d ifl iculty lactor.
• . The object ive. therefore. is 10 .,tal>

lish ..nether or not a COfIY'lIIsion by an a x·
perienoed radio ama teur is able 10 be ptoI'.
formed e t a 'elati¥ely cIleape< coat than
the payment 01 the act ual talill duty on
the FOB cost 01 lhe equipment under con
siGeralion. A ,at io beI_ t'- <::0$11
ean f/'len be delermi..-l.

5. The .atio (a "Dill ieul..., Facl or ,alio"
wm enable the WlA to declde wtleIher 01
not a <;er1ain l'ilIfIKei_~ within the
scope of tile byIil1W prO'lil lOnl. In 111/1 ..
s pecl. only Iraosceiverl ancI t, a nsmltters
designrod lor U"" by fhe Amal_ set.1Ce
a nd l]e;ng imported by a 'ecognized ,lI1a i"
... or dola le< 01 amateur llQUipment will be
eligible for a WlA evsluation. Bona Iide
Ifa ¥ellers bringing equipment into Aus t' a ·
lia pU'Choased l rom _I lor lhai. own
pel"sonal """, will alitO be a ble 10 be in
cluded in lhe ilIbove.

It can be seen by the a bove lu.t hOw

mUCh work, plus money. is InVOlved Dy a
national body , e ll'eDenling Its memberl
in light ing , ,,,,,esSive la....,. _her they
be added lax"". antenna·lower legiSl ..
t ion, or lQ!ls 01 lIma teur l' eQ uencies. Thll
is ..hy it is impera tive fhat thoae a ma teurl
whO sit on the Sidell""" as nonmemberS
of a un ited na llonal amateur body repr.
senling ALL a ma te urs oal the ir priorit ies
right. Of they couic be paying an e . tra
$800 for a FTI-Iype tra na<::e iver _ ., we
nearly ..e re. A , ma l( a nnua l s ubsc,l ptlon
is small price to pay to presen l a unlled
fron l againsl a nyth ing det<imental to a m·
s te ur radio,

How would it be If we all SlIt back and
did nOlhing? I doubt n ..e woul d. ..ith to
day'l comme rcial press ure . have a n a ma·
leu, ·rad io se rvice .

RADIO AMATEURS OPERATINQ
THE HALF MARATItOtI

For li, s t time In 8lazil land _ _
lleard abouf Ihil a nywhere alae before!
two r&<)iQ amateurl joi..-l the ~Raca of
lhe BridgleH a nd put it on the amal_.
,adiO a i, _

The Raca 01 the Br idge il a yea"y c0m

pet it ion, a cross count.., '"half ma,a lhon,H

organized by lhe CORJA (Rio de Jane" o
~ Auocia tion) a nd __ed by

lhe 8<8desco-...tlantlca orvaniZatiOn. a
blink and insura,," company hel ping .....
a leursports .

This 22.4OO-<neter~ ' ace (a "hall
marathOn" as It"S called her" emeses the
longest concretlJ-buifl bridge In the workl.
The President Cosla e Silva Bridge. 1. b

tomeIefl long. joining Nilerol City 10 RIO

E.cerplI:
1. We 'ecognlze t!\al any piece of ,a diO

equipment can be made to opefate on a ny
frequency provldi"!l lhe ptoI'son a ttempt ·
Ing tile modI fication 1\81 the COf,ec1 tooll
and eQuipmenl, and tile knowledge 01 per.
looming same. All II yardltiell in tllli ..
gard. we ac<::epl that ilIn amateu' 01 a f
lealt len .,.,.rl' I tanding wou ld tlave IIIenecessa,., e .ptoI'ience to analyze Circuils
and eQuipment. and perlorm an aclual
converSion.

2. Thetefor". ill "Oltticulty Factor" Clln
be determined in con_sions. An e . peri.
anced a ma teu' . as not ed a bove. ..ou ld be
e .peeted 10 'elale hil e lfort s di'oclly 10
the COlli of the components req uired.
time. and etrort . ... moneta,., Iigure wou ld
ha ve to be placed on lhe time e lement
Inerelore comme'clal costs o f repai, rales

Ilalf . c ame UP with a solut ion a greeable to
lhe government The who le Issue Ilinged
on a llu ll! bylaw tha t contai ned tile words
".. Ithout aUba ta nlial modiflcalion.'·

The aubm ission 10 the government by
the WI'" was t!\at they wOlJ ld sel up II

panel 01 pa id membe ' l ..ho ha ve a radio
e nglneer's bacllg' ound 10 type-a pprove
a mal .... ' lfa nscei_s en teflng Ihis coun
t,., a nd Issue compliance cer1lticates. to
enaDle tetenlion 01 the 2 % import ta ritl
101 amaleu. ge.ar.

"'1 you can Imagine, thil ..as no easy
deciSion t.y thoD WI.... on benall 01 ill mem.
DerS. WIth a lot 01 on- and off.. ir discuSo
,ions both fOl and DQDiflSl the WI'" being
onvolved In thil Iype ot endea"Of. Hoof.
_ . 1!'Ie WI'" ..HI ,emain impa,tial a t a ll
limes ,ega,dong any decision made by th il
panel. and will not: only accepl but bacl<

itl r"eomm,,"dlltionl.
...... e .collenl a r1iCte by 8<uce R Bal llOl s

VK3VV, the F....al President 01 the WI....
in II'I<l Fellfua,.,. 1964, Ama teul' RlIdio Clhe
ot1icial publication 01 the WtA) gives lhe
delinlloon 0I..ma1 II 'lIQUi'ad 10 COWIit the
byIa .. lhal I tales "..ilhOut substantial
modIfrcation.~ and e .plalns now lhe W1A
atTived allhe c" telia f'Ieeded

•

deavor, Ille<e is a lways the sha dy cnerae
181' OUI 10 make a fD1lt doll ar rega ,dless 01

UNo rls~ to otlle< people or tile cost to IIIe
commooity.

One suet> uose'upulous oea l..- in New
Souln Wa les lVK2l lound a good marke l in
Delling generak:ove.-age t,aOSCftlvers de

signed lor amateur use (but also ceo
v«ted 10 CO¥f!f yachting Irequencies) 10
some rnember-s of lhe yachting Iraterni ly
a l a lot e:tleapel" priCe. due 10 a n import till '
of only 2% on this type of general-cowe<.
ilIge gea'. This practice was soon noticed
by a kx:ilIl manulact"'ef 01 ' adios de
Signed lor oorrvneocJal a ppl icat ion. and he
complai..-l to the ()oo,oemment. to pr",ect
nis own buSIness.

The reason amateur ONr drew an ifn.

port la rill 01 only 2% that lhere was
no manulact",er of a mal gear 01 IhiS
Iype in Australia. SO it did not compete
wilh lOCal firms. In Ihis case il did. ilInd the
result ..... l!\at our OO""l""menl invn&

diately put a 30% import duty on ilIlI ama·
teur transoeive<s being imported inlO this
counl,."

One Sure ..a y 10 get a nyboOy 10 sl l up
and lalle notice is to hit hIm _ e II hurts.
and WIth most people. includIng ama·
leu's. th;lt i, in the hip pocket_ TakIng all
the e.t,as inlo account. the tinal lI'ice to
tile a mateurs ..OIJld .....ve , isen a rOlJnd
. 5% on a ll imported transc"; ver'

On Jul y 6. 1983. the WlA. pluS ,epresen
lati....s of t he major import...s and d iSI,ib
utors 01 a ma leur gear, a cus toms II~I,

and a n editor of a local commercial a ma ·
tflUr.,adlo publica tion l>eld II meeling to
Sflel< fa ct s and advice on how to hand le
th is la<iff rise. The WI"', a fte r many sub
missions pluS ..o<1< on the ir members ' De--

AUSTRALIA
J. E Jc>yee VK..3YJ
44 Wr." SI,.,.,
Alfon.3018
Victor"
AII, /.,Ii.

Most am,t"",.s .e<:ept "p,,,t,,,," n a
r.ct of life on the .m"lll.lf bar>d" and
$OITIe pi",., have eventually blK::0ITIfl

we ll-l< nown " mat""" ,Iter the y h."" "",I·
Ized wha t they ar" missing by running un·
lie"",ed operations.

But when " ..."II-o<ganlzed pir,t . oper ._
lion s t. ". 10 put prenure on !II(! powers
tha t be tor a s lice of the twe nly·mete,
ba nd Jusl above the amateur alloca tion .
you s tart to wo nder wha t'a go ing on. a nd
why,

I am apea~ing, of courae. a bout tha t ev·
er-growing bend of yac ht ame n a nd ·wo
men who are ullng a mate ur lra nsce ivers
Inst ead ct lor wlthf their commercial gear.
It has become so bad In the PaCihC thai
lhey eve n have lhe lr own h eque nc ie s set
up on Iwenty me ters lor rag-<:hewmg. with
some 01 IhOffi'l using la lse call1lglls for
corllacil within lhe amaleuf bands ,

It has come to thoD Itage 1I\al lhe WIA
a nd NZA RT have Iisued a joilll Sial_I,
..ilh lhe baC~ing o t both the AUl lta lia ll
snd New Zea la nd Govemment Commuroi·
ca t,OO! Depa'tments. condemfllng Ihis
practice,

Thete tlave been many limes, o f course,
I.....t amat.....' radIO has come 10 Hoe ilIid of
yachtsmen in dlslress. and IhiS may be
one of t!'le '''''''IOnS ""'y .orne are buying
amat....... geDI as boDC~up equopment lor
lhai r boall. But il. as lound JUSI ,ecenlty In
Ausl'alia. l!'ley a'e buying amateu, ge.a.
iIISIN" 0I 11le lype of appr-Q\I$I CCilhT1el
cia' ge.a' 11\81 lhey ShOukll\8ve on board.
becallltl it is c'-aptol', it II not QI'\Iy cenlS
wise and 00I1a' looli.,. bul dowtYl{II'lt dilIn
ge«IUS. as amateur ge.a. os not deSlgned
lor Ihls type 01 opefaloon_sucn as blting
caughl in a howling gale ancI OOing a c0u

ple of JlIO..deg<ee loops ..i1l\ sail ..aler Ily.
ing everywhere. eo"'.caltype, approwed
ya<::tlt ,adlOll are budt to sland Ihil . bul
afT\illl_ ON' il not lhal is why t!'le c;om.

mercial ....';ne ,adlOll COSI more.
Howeooer. as wUh any occupation or en-

Each month, 73 brings you
ham-radio news trom around the
world. In this collection of re
ports from our foreign corre
spondents, we present the la t
est news in DX, contes ts, and
events. as well 8 S keep you
abreas t of the technical
achievements of hams in other
countries.

If you would like to contribute
to your country's column, write
to your country's correspondent
Of to 73: Amateur Radio's
Technical Journal, Pine Street,
PeterbOrOugh NH 03458. USA,
Attn: Perry Donham KK2Y.
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izaee """UA3PFN "",
UP2BLF ecte
Y39XO t..

51ngll _ 3.5 MHz
HAllBY ....
HA6NL ""Y51XE ",.
"""" sese
UMI NO 6000

Slrogla-7 MHz
izesc ecc-e
czroc "'"tzrs """"'RS """OK2BF N t t ...

Slngle-U MHz
U...9Y...N ''''''H_" """""'..... eas
""" 20<"
"Am>' llH3&

S1~_21 MHz

UA' SAU ,un
UA3.AMB 11136
U...9M",F '''''<>MUO -cecc
OK2BEW ".'"

51"",",-28 MHz
I'lA~AKM ""OOOGA' ""HAm ""RA9UAO 2020
RAOSW "20

Mulll.()pIUul1lband

"''''' ",'"
LZ1KOZ ."'"UK2BBK ""..OKIKRG """"HA5KDQ ,,,.,,

GREAT BRITAIN
Jaff MeynB,d G~EJA

70 Churchf;eld~

Windes WAS 9RP
Cheshire
Eng/lind

I was pleased to note that lhe recenl
D-Oa y Annlvarsary cele bnllion. Includllll
I tnbute 10 t~ role 01 the " matlllJ' In pro

..Id l"ll opera ting sk ills and """elo pment
I xpertl se In the field of radiO durtng World
War II. A. you no doubl sa w in Ihe tel""'·
. Ion cove rll"" 01 the event. tne beliChel
" e r. ..Iailed by The Queen a nd Prl....,..
Pn ilip.

The laller i, the patron o r Ihe RSGB and
..a. lhe reci pienl 01 a message oIll'ee1lng
origina led by II Q.OIlY . peclal"Vl'lfll II.·
lion. GEWOO I the London ... i, T,allic
ConI'oI Cent RAF. Wesl Dra yton, and
$IIlnt 10 a French specllli .Ial ion. FV6PAX.
The _.....:I message, &Slr.11'I(I tile Prince
10 convey greeli"ll' lrom IlU rlldio arna
leur3 10 _ "', .1bIecI Heads of State . wu
t1anded by FV6PAX 10 the Ma yor lor 00'l

wllf<l tranllT\is sion 10 lhe Royal pari),.

Somet ime Ill ' ...., GB4DO recei.....:l • ..
SolI"", Ilgll in viII FV6PAX, from The 0.
• • pr....ing IhllnkS lor lhe original~
wge lind wlSI'Ill'I(I a ll the _I 10 a ll radio
..,..t....... in the nal ions lmooI-.ed. Need
leU to n)', .....-yone concerned Wllh
G84DD was del ighled al lhe receipl 0I 11Ie-....

PRAC TICAL ""'RELESS

I will now d ig r.... some. hal trom lhe
~allypfl 01 fleWS .nd In forma tion lhal
makes L>l> the bulk oIlhl. col....,., Thl. I.
beCause I ....-.e jusl eome In to 1lO',...1on
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.,..

""""""'"117258
120115,,,,.,

SATELLITE Rsa (RADIO SOVIET I)

Mic ha l OK2BXF from Brno w.. in·
Ie<a. led In lalali llea already as Ol..6BOK.
He ...ta billhed Iha lira t cootect ..Ia the
n te liita RS6 on February 12. 196<1 . ..llh
lhe tranllalor outpul o f 5 Wa tt l (the tra ....
aislor e xc ll. 200 mW.nd a pow&r .mptl·
lier wilh oaE 03112) lind with ground
plane and HB9CV Ilntennal. The recel__
a nl enna II a dipol. and It II on the recei..·
er inpul KFWl6A. Wllh such a lranlmitler.
ORP- 5 Wanl ERP. he eatllbllahed _ 5
conlacll durtng the one orbit.

Ac:Qording 10 OI<3AU. I...... lira IUrl tler
new s tallona on the RS ..tellitl carriers.
The se arl Ihe IlIllonl O K3LW Ind
O K3 WAO I rom Ihe rlglon o f E. a l
Sk1>'llkla.

CZECHOSLOVAKIA

, he club comml tteel are Iryll'l(l lheir _t
10 a uracl more YllUI'I(I peopI. to the cl ub
alaIIon• . "'n .ltOft II made by CARS ttla ,
ItIll be a .Ia"" o f practice and e.perience
before lhe _ Ill.., radio-amat .....r . ' Ilmlna·
lion. Our Club stllllona are l Ull very poorly
eq uipped. and a ny help ooml"ll IOCllII)' or
from a br()lld will be apprlCial ed. llloaaa
Sencl 11 11 donllllona 10 Cyprul Amataur
RadiO Soci.t )'. PO & x 12$1. Lim..aol •

Cyp'us.

RudOlf Klflbl (OK3KFO ARC)
Komans~eho 7~n

955 07 Topolca n)'
CuchoSlo .I ~la

OL1YO

"',.
UA1DZ

"""'00

""'""""-""'A

WINNERS FROM 1N30K OX CONTEST

Top fl-.e .lllllona worldwide and potnta".-

IloIlda.,.,. and the HF , Iga ar. ser ....Ide.
HO'WeWIr, the VHF rigs ar. used q uite a 101
I,om lhe IloIlday or porlable locations.
Mott Of the 2m conlKla Ilr. belween re
CI! ha m. , bul some OX I. a lso done with
4X· or QO.lands. Ourlng lhe lirat week 01
June, a lot 01 e xCllement w.... c realllll b)'
lpor.lllc·E Qpenlnga on 2m wh....e a few
584 OX"" made cootect with HA., Yo..
a nd Yl).land• . A lew o f the lucky onea who
managed to wor!< on .poradlc·E "",a
584MC. 584LP. 5840K. 5841010 . 584IT.
!)84IE, and sece.

Ma n)' Inlera. ling ccotacte ca n be made
f, om central . nd wealern Cyprua wllh
SVS · and SV9·lends and some of the
Greek lela nd. In the A"'Olean Sea, Fellows
lal klng s lm pla x o n 2m wll h SVS and SV9
wa re 5B4JR. 584JX, 5B4JZ. a nd 5B4MG In
Paphoa (wa.lern Cyprua). Ind 'rom the
Nlooala area (centraf Cypru.) w",e 56-40.60,
564IE. 5B<tMC, 584"'10. 5B<tLP, 584IT. and
olhefl ,

A very Inte resting exper iment ..as done
I lICeesl fully In Papho. by 564JX. who
conatructed a VOX . )'at em whereby he
ClIn connect the R3 repeater In Herak lion
In Cr.te wll h R5 In Cyprua. or Ihe R.4 re
peater In IhfI Pa phos a ree with AS. which
lI On lha highest mounlain peak in
Cyprus. In Ihls wa y. e mel.....rs In Crete .
Rhodes. San'orln i. a nd o ther Greek
llll nd , In the A""""n can be linked ..ith
CyprUI. Also contacls w....e made wllh
amalevrs In Athen. (¥ia Ihis .ystern) w!'IO
could Qpen lhe R3 repealer In Crete. 11 I.
hoped Ihal the s)'Stem will operate on II

permanent bIIsls durtng 1!'Iesu~ime.

M. ny lhankl 10 Solos 564.JX for lhi. ......
rice on bet'>aU of all ..,..I.....ra in SV- a nd
5EW-1and.

RecenUy an enthus iast ic groop 0 '
)'OUI'I(I me<l passed lheir radkHl ma teur e.·
amlnatlonl. Amonoal ' hose were some
harmonica 01 wetl-lo;nown .mat......... such
U ,he daughl. 01 564Jx., YL FlOrenl l..
lhe son of 584EI . lacowoa. and my own
son, Geot1Ie. age 16, w!'IO ha. the CC1 lls ign
5B1OV. W. ar••ur. lhal all the ne .ce:...
_ will do _ I and we • • I="e II'lfIITI to
,he notlby.

In C)'pr\ls Itler. are 11-.e IlCIlve club a la
tiona In Nicosl• • LarFlilCa, Urnassol. lind
P.phos. These .re operaled for 2 10 3
hou... per week. From whal I know. no!
maO)' peopI. are operatll'l(l lrom Itlere. bul

CYPRUS
Ari. Kaponk1n 5tuJE
PO Box 1723
Umanol
""",.

de Janei ro City. It Is 15 me t&rs high at Its
hlgh... t point ove r wondef1ul Gu. n. bII ra
Bay, a drea m scelWlfY never 10 be lor·
goIten.

Startl"ll from the " Boal St. lion" in NI·
terol .nd Ilnlshlng . t the Modern Art Mu·
seum, rlghl in lhe heart 01 Rio de J a neiro
City, mls year'. Race 01 The Bridge Invotved
2200 particlpanl.. There _e 5 .ge cat.
pies: 15 10 19 yea.., 20 10 211. 30 to 3II. .tO
to 49. a nd 50 year. on.

Two e n ltlua""lc runn.... Ad llao n
Ribeiro PV1AKM . nd Pa ulO Roberto D0
mingos PV1ZT, Droughl the IdN 10 our
r"';O "",,'eur league, LABRE RJ (fI lO de
Janeiro Dr.nch),.nd II had the IrnrnedI. ta
Ilpprow-.I lrom Pa ulo Mala 'lOl' PV1QZ.
s-.:tional OJ'lClor, ao pl..... and action
_ it eome 'rue: equlpmenl. la nd "'I>
port, lind I...., rucllona _ ...Wed on 10
<Jo the _I.

RuMil'l(l logel...... side by aide. uall'l(l'
port.OIe IC-2AT perflCl ly 'nled. wllh
oornpIetely CfI.arVed bell.,iea. gp.,at lng
by turns. AdilllOl'l .nd Pa ulo Rc»..to car·
rIed OUI lhia _.-alul OC-Illion. lhe
Ilrslln Brazil!

I.afId.based alation PV1AA lUBRE RJ
off icial a tation) w.. reaponsltlle lor .11
OSO appoint......" .nd OSL managil'l(l,
ru...-B A4ilson and Pa ulo .ns_11'I(I onl)'
to VHF contllCl ' durtl'l(l the wI'IOl. ,_.

Promotion for the Race 01 The Bridge
among 'adlo Ilmaleu,a. lrying to tI....
more 01 ,hem " ne.1 yea..a , _ . • nd~
motion lor "dlo amateurllm among ,he
'Ilounnd' 01 people accompanyil'l(l the
~I, . nd Ih'ough prns .nd magazine
public. lion . . .... Ihe g o.1 l or Ih la
unulual Inll l' II-.e.

Of cou'se 'unners could no! worry
aDoul lechnlc.1result., dUll 10 equlpmenl
care. lack 01 concenl"tlon .t the ' ac• .
.nd . peclal attenllon 10 "dlo cllil. a nd 10
bllae<:onl roller Inlormatlon, bul flnel r.
• ults ...re very Inte reatlng. LABRE'••1.·
tlon PY1AA, u nd e r con trol o r M.c l. 1
PV1ZH, joined HF c.lla to VHF• • nd m.ny
a lorl\tdi atanc. 050 .... . "WOW' " S.
Pllulo, Pa"n., . nd Mln. a Sta ,es were
con tacled , lind e ven a n "Air Mobile" Irom
a Boel"ll lIylng over Mato Gron o. ThfI
idea I. very proml . ing lor year. to COl1'\fl "
the Racea 01 The Brldge l

The race'. a<:heduled t ime coincided
with the "Patrulha VerOe Amale lo " Ne'
(Green and Yellow Pat rOl), ••weepl"ll
4(kneler nflt covering .11 Braz lll. n " a '""
so some WIry Intere.llng QSOt were real·
Ized. now and then . as PY1 ZH Joined 40
meters to VHF I .... runner. we re u. I"lI lhe
PY1....... ClII1, special inte<e.t wa a r.i.ed
due 10 tne possibility 01 OSO poInta for
1he PV1....... Qn.The-"'ir "'wa rd . aponaored
b )' our l.ABRE R.I .

Wel l, Wflv e read Ilbout "ees being de
sctibecl e nd accompanied by ' ad lo ama·
teur$ from the OUl$ide, bul eomll'l(l from
the Inside. Irom runner. 01 the r.~ Ule m·
setves. W. roall)' a lirsl lime! Specl.1
. wa rd. wer. presenled 10 PaulO Robert o
a nd Adllson_a nd Ifley l ure dlllr<red III

HEWS FROM CYPRUS

SummllrI lme In Cypru. usually ..-na.
lor loca l radio """'llUflI.f_ 'IOiceI on
I,... a ir. Moel """t........ oww .....efN'l/Oy lhe
$&I or the mounlalns llurtl'l(llllelr IUfl'IITIef



01 th.1MI book••ecently PlJbll.hed In the
UK 01 whic h two a'e dl.ectly ,ell tfld to e m
eteur rad io Ind the third 01 whic h will be
uselulln moet shlckl. All Ihree booI<s Ira
•eprlnts o r a number 01 ••IICI•• originally
publl.hed In PrlCtlell w;~., tllall'OOfltl'l
Iy UK PlJl>llcation dIl.llng wlth alt aspect.
01 .adlo (Ind not necHH.lly 01 dl.ecl In
t"'H t to active ham.~ The th'lMI book....
Iltlfld WI",. .nd Wi ve• • Introducing RTTY.
Ind A'" ,,,. "oI/1~'COIflH:r?

WI",. and Wa... Is subtltlfld M. Q\lide
10 Intenna• . accaslOfles. Ind Pf09llga.
tlOllM Ind contains flO IHS thin 12 'f1lcln
In 1110 pages. The 10ple. _fld ..nge
lrom tl>eoty th,ough Intenna conat.ucllOll
to ..... bridge and OIher ICCHao<y con
SI.uclion. ThI.ls moslly a plactlelll book,
wilh tl'la tl>eoty Melion llmitfld to only II..
sublect.. of wNcI'I _ I. ~I _Ign
pllnclpln• • nywly. The plllCtlelll _ .
~ of tlla book it . imed II tl'la I..nsmit·
tlng end '~ving ......t_ " Ike and con
centrat.. on tl'la CQnlItrl,lCtlonal aspact.
of kJw.ooat antennas '01 HF Ind VHF
bend$. Mott of I'" _Igna uN readily·
• v....bIt.nd d'*0 .....IOlf\a...

Mott ol tl'la ant_s lor conatrl,lCtlOll
_ to be bas«l on much plactlelll e I'
,*I.oce Ind not lua l ll>eoty. For e-ample.
a 2_. t.lIm I. Cleteflbed lor consllUC:
lion ' rom • broom nal'lClle. car blak. P;oe.
.nd .Iumlnum tubing. In limit.. oeIn I. tl'la
const'uchon of • Ot8Iodo t.lIm antenna
.uitable lor Insti lia llon OIllhe bek:ony 01
a high-rIN apaflment block.nd based on
1'*'0 mobIt. ",""iO antennas .nd an Ing&
nloua pha.ing anangament.

AccesIOfIH daac'lbed. in addi tion to
lila . w. blldge aheady mentioned. include
.n ATlJ• • n .ud,Dle lield .trength mel...
and I COf,lple 01 plumpa togel"'" with
some flOlea on inlltflerence. suOPresslon ,
and Imellng, I lound 1I'Ia Iow",," SW~I.·

lena< Iliter pa"lCula,'Y uMrluI Ind ea.y 10
reproduce.

E.ch consl.ucUon.1 ."Icle InclU<3M a
lUll II.t of components togelh.. wit h a
ccet estlm.te (In OOUnd. SI••llng, bul you
wo uld, no doubt, l ind II Indicative) and a
conslructlon rat ing. Thl. lall81 guld. Is
Begln.... r. Intllfmfldlate. or Exper ie nced.
It's al way. nlc. 10 ha ve . n Indication 01
cost . nd comolaxit y belore e mbarki ng on
• projec t.

Wire• • nd Wa ves I••Imll. r 10 bul com
plement .ry 10 The ARRL Anle nne An'
tholO<JY,

I must con!.se an Inla.est belore de
,c.lblng Inlroduclng R TTY becausa It I.
boI,ed 1"li"'ly on ••erlea 01 artlcies 01the
lime RIme whic h I w.ol. a ye.. or two
back a nd whic h Wele _1.ll zed In P..c
Ilc. ' WI..,.... ' n addi liOll 10 my articles
Inl.oduclng RTTY a.e aoma $OftwI,e a nd
a number o . equlpmenl r8'Olews,

My original "m w" lo ax pla ln II'Ia beck·
llfOUnd o . RTTY and ' OIlOW lNiI with a col
laclion o . modules tNi t II'Ia ..-. eould
aasemble In any luitallle cotlllgu18Uonlle
wished to lorm Ille basi. 01 hi. Rn'Y ..a·
lion. Rn'Y i. a form o f data IIansmisaion
besed on Mr. Baudol's SoIIni l coda I......
milled at 15.15 baud (&0 *pm~ The Inlll.1
Irticle iltu....t.. I'" da•• lg_11 O.
RTTY Ilgnal, (from 1..,..I,ial TTY) and
sI'IOwI now FSK .nd AFSK lignall ..e
proch"'«l with rroQdao I. I'.ns<:ai .

Rathllf' than daICllbe a COiI I . lem'II-
naI unil (1'UI. Ille ramainlng aacliOns Oft.
scribe a vanety at clreuil bUilding bIocI<.
wn;cn .....y be PlJI togathllf' AI deSired.
n- Include. lor ax8OTlCllli, Inlarl_~
tween TTL and "12 VOIII Ind IinglNnd
double-eUlTenl I!lO VOl", Ilit-. 1_~
.-atora Oncludlng a cryal"-conlrolled_·
'~and IOInoua damodulatOl'l.

Using 1'- building bIocI<l . tile rHdal
can put logether a bas-ic TU 'or recepllOft

only or ..,;eption and t..namlaslOll Oft.

pending on his 'l'qul'emerlIS. Ha vi""
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whelled I'l l, lIppetlle, a more s~histlcal ·

fld TU will no doubl lollow (personall y I
now use Dov<llron. wh iCh Is II'SI cr. .. bUl
upensh'9).

The thIrd 01 the Pract/ca' Wlrela..
bookl Is s ubtitled Ha gu ide to lault·linding
wllh )'OUr muUl me l.... and ploYldes II
pages 01 dalailfld theory and pracllce ...
g..lling cl ,cui l-WOlta gfl measu remenll.
Bu ic princ lplllS a .e expla ined lrom sim
ole 'IOl tage dividers through tile e lleell 0 '
metllf 'Bllliance to tile Inlluence 01 Indue·
lance i-nd capacitance in at cl 'Cuill.

Tha rH' benel ll 01 Ille book. though.
comas with lhe secllOlls on applyt"" a
muttlmeter to fa ult·flnding In .tIlli clrcuill,
At, lor . nmple. a number 01 popular
.adiO Ci'Cllits a'e di!loCus5ed ..ilh tl'la 'IOlt·
ages _ can e xpecl In both WOflllng.nd
lailed equipmenl_

Tha th' .... boolr., If" obtllnable di<ectly
Irom tl'la PlJbll"-l: IPC Maga.zines Ltd..
WBlt~ House. West Quay Ro.d. PooIa.
Ooraet BH151J G, England. Pr'lces Oncl\ld
Ing ai'mall postage) are: Wi,.. and
W....- S6.22; Introducing ATTY-$2.13;
and Are tile Volta,," COIflH:r?-S3.05.

AIrma il aubscfiptions 10 Practical Wi....

lell maga.zlne a re $10.00 Pel annum 112
I.aues~ All COI'rIeI'sions a,e at S1.1O 10
Ncl'I pound slerllng.

Once .galn I must Illy 11'181 anhol:lough I
Iowa to 1'Iell., f,om .tIllder'l. pltIlllI!I do nol
w,il. to me .bOut tl'\e5e book'. I nave flO
usy means 01 shiPPing them, $0 pleasa
cotllact tile publishers di.tICIly.

ISRAEL
Ron Glng 4Z4MK
Kibbutz Urlm
Negev Mobile POS I Ottice 85531)
Ilfeel

PROPAGATION

AS these lines "'e bel"il w.Illln, the

long not ' umm• • I' upon us . VHF eeeo
tlon. varylrom good 10 excellent with Ih.
typica l e ll le ,n Medltl"lnUn tropo
s phe ric dueling laclillal ing dall y Iwo
meIer contact s batwsen lirael . nd Cy·
piUS I nd somal i"," tile G.eek Isl ands,
On HF, len mel..a la all but dead, bul
Iwenly mel... Is tM star *lIh Ihe boInd
wide open to North Ame<lCa during the
lal. night piuS Iono-\)a th propagatlOll to
Aust ralia/New Zealand in tile early morn
Ing. Fli t"" met .... o llan comes a ll"" OIl
nlghl wit h opening. 10 North a nd South
Ame<lCa , although generilly 10 Ce<laln
araas alona and flOl wlde--open condi·
110lIl.

MOUNT CARMEL RTTY REPEATER

The _t addition to lhe chain 01 ra
paallll In lar.... WIFOM/IX RPT. .... at

tlv. led In I'" ,pring. Located on MI. ca.·
ma! O'f'II1OOI<lng I'" Meclil....anean sea
from a I'IeIght ol 350 mel_, this repeal81
ia a unlqua phallomelloll in our ,egion pia
unting II'Ia ......1_.with . ln'If:*t endless
poaaiDilltial for usa. II WAI t)uill . Shipped
CMII. set UP. and donated to Ille ....HI Am-
.1_ Radio Club by Ed Wtlbb WI FOM. II
I. a near dupllcale of a machine buill and
ooe<ated by Ed 11'1 Florida. and tile twns
Ilsre ..e jull beginning 10 dolClM!ll' ill .8<1·

ous uses.
The Input frequency;, 1,".700, the ece

Ing f,~ for ' adlotlll"')'Jlll In IARU
Region Ona. The outPlJI frequency Is
115.300......klng t... ' eoealtlr compallDie
.. 111'1 slanda' d t_l.. gea' using a
eoG-l<HZ apllt. MIf\< Irll(juency ia 2125 Hl
and a~ i, 2m Hl. To aclivate tile ,a
0811••, you mull " eq ue nc y·modula t e
)'OU' ,Ignal with Ille .....fI<. h ll(juency 'or
1'*'0 seconds. and 1M rapealer will open,
leaving a tall 0115 seconds etme e nd 01
each tra nsmisalOll. Should 1M ,.peater
fa ll. you reactlval. II with Ihe mafl<. I. e
quency.

In tM RTTY mode. the machIne doe.
nol operate as a typlc .1 FM receater.
Ralher, It dlgil. lly encod8$ Ihe sig nal ,e
cei ved and .eeOnSlllul"" II with s. vastly'
Imp.oved slgnal·lo.nolse ..110. Thu', a

RTTV s ignal unde' 1M nolss and not clear
10 the human e.. I' tumeo Into a cle.n.
'eadable ,ignal mlk lng posalDie solid
lonll-'i-nli'" conlac ls whe rs . 11 el.e migi'll
1.11.

Technica lly , peaking, tile heafl of the
.epeater Is a 2O-Wa ll Hamt ron lc s unll wll h
a 7ll-Watt a mplif ier. with a Wa com d uplex·
'" consllllng 01 'our ClviliH ahead o . I'"
a nlanna. AI the tlme 01 wriling. Ille ' eoaat ·
... a l!lO lunclions on s tlnda'd Ftol , al·
though i- I.a n, mlaaion O. tl'la mark ....
quency * 111 Shi ll il O¥e< to lhe RTTY e xclu
sive mode, $0 Ihal the machine .....y be
UloId 011 vok:a on all!lCOndary basis. F,om
my QTM. 200 km south o. Mt. carmel, I
1'18"" sun_kid undar dueting condillons
10 make cotllacl lh'<NgI'I the machlne ....
ing an indo<.>r~d rig wilh i\l rubOar·
duckl'" .ntennl. Thia 'eallllllS lot I'" ....
perb sensltlvi ly 01 thl' ,_t...l

Lalllly. Is,aeI I XI UF Nil begun tra.....
mitting a nlghlly bullatin at 10:00 pm local
t ime. on Rn'Y, of touors8, The bulletin Is a
summary ol tile *"'"<Iy M.a.,011 the Alt.
IARC news mega.zi.... ediled by azlRM
and IXIUF. II eonalSIl olloca' and int..·
natlonill emateur ""'*,. t>o.ry8tS' and sell
811" a nnouncements. lecl'IniC8.1 news. ,Ic.
Tha bulletin Is updaled -..,- Wed! IIday.
and tsrael * 111 lransmll II at other umn
upon 'equest.

Reporteclly. Ell WolFOM I. buildtng a
ma ilbox lor tile s torage and ,"'r~aJ of

meas&{II!I on 1M """"lei, W,th tile ploI, "
tlratlOll 01 home computers and a .....teurs
u,lng them to get on 1811loteletype. Int..·
Bli ISlUnnlng high. Ws are all g<atelullo
Ed lor his gift.•nd *,tnout doubt if nas al
""'lly made I g,eat cotllnbuilOll 10 the
teehni<:at a""ancement 01 'a..eli lma·
tecrs . Ama le ..... In II'Ia Medil........n
beSln ..e Inviled 10 Iry 10 work Ih'OIIgh II'Ia
._ ater, a nd il will ba Interesting 10 see
what kind 01 OX will ba possible.

OSCAR NEWS

Va'ir IXIGI ,eports Ihal at this time
lhere are live Israelillationa ma~ing ceo
la ct Ih.ough t he OSCAR 10 satellite:
IX4FQ. IXIGI , IX4IX. 4X4tolH, . nd IZI AG.
Va'i. has conl.cted station, in Hawa II .
New Hebrides. and oil'll< ..r... .. Isl.nda In
the Pac ific Ihrough Ihe bl'd, a ccomplish.
ments na<mally q uite d lfflcull I.o m he 'e
on the HF boInd•.

SI ......e 4X6tolF. who by the lime yO\,l ..e
'eadlng this should be acllve on the sal.l·
lite a long with the ot her ne w Is ra. 11 .ta·
tion•. Is b9ginnlng 10 organi ze a local
c ha pter 01 AM SAT. Reports are Ihallhe'e
. 'e more satellites in the oiling. and with
Ihe dec reasing sunspots Ind poortlf HF
c onlli tlOl'lS. Inler"," I' mounling In Iria
country In salelllte communlcatlonl.

INTERF ERENCE ON TWO METERS

II 15 a welHlnow n lact tha t lhe two-me
I... t.anscel'<'tlfs .....nulactu,ed '01 ama
leurs sell lor a fraction O.1I'Ia price o . sata
produced '01 Ille commercial two-wly
,adlo market FOI Ihls realOll, .....ny c.an
destine organiz.tlons around the wor1d
use amaleur gear for I,...." nefarious pu'.
poses. and Ce<lain deal_ ..a more lnan
happy- a t this opporI""'lty to lurn a ploIIt.
flO questions asked.

FOI .....ny years. unlil lhe ptO 1..'orillS
werl e xpelled I,om Soul""", f.ltbanon In
June. 1962, 1'*'0 met... in Northem ......
especl.lly WII plagued by Intltfltlr~

I,om lhese quall""'lit.,.,. grou~. E~

clalty hard hit * as tile Halla repeal.... *111'1
Its Input 'requency ol1 15.ooo MHl appal'
antly baing a calling l<equaney for llleII!I
out'its. As a rHul l. a lone _, was
added to the .epeat.. 10~t its being
lriggered by _ .....t_ slgnai,. Thi,
leat ...... * 15 delated aft.. lhe 1982 Wlf Ill·
lanced the sou'ce of tlli. ORM.

Two- me t e , non·.maleur aCllvity II



WHAT THE COMPETITION CALLS
" NO LOST WORDS OR SYLLABLES"

WE CALL NOISE
THE COMPETITION: " HI HONEY I ( ~S~~~)M FIXING YOUR (~S~~)VOR ITE SUPPE (~S~~~)
BARBECUE HAMB(NOIS' )GERS THEY WI (NOIS') BE READY AT 6' (NOIS' ) WI LL YOU MA (NOIS' )BURST ' BUAST • BURST BURST
IT IN TIME?(NOIS' )"• BURST

Samples (heard as bursts of noise) displace your phone party's audio for as tc nq as it takes you r transceiver 10 TIR.
The above example assumes a transceiver T/R time of about 150 mS (typical)

PRIVATE PATCH II: " HI HONEY I AM FIXING YOUR FAVORITE SUPPER , , . BARBECUE
HAMBURGERS, THEY WILL BE READY AT 6:30. WILL YOU MAKE IT IN TIMET '
Thousands of PRIVATE PATCH II owners are enjoying the commercial communications qual ity that only a VOX
based, simplex autopatch can deliver.

PRIVATE PATCH II IS PRICED AT LESS THAN HALF OF OUR
COMPETITORS " FAVORITE COMMERCIAL SIMPLEX VOX PATCH"

• CW 10 (free JD Chip) • Selectable tone or pulse dialing · User pro
grammable ton restr ict . F ive digit access coce s RingbaCk (reverse
catcm • Busy channel ringback inhibit (w ill not transmit on top o f
someone) • Three/six minute " time-out" timer is resetlable from the
mobile . 115 VAC power supply . Modu lar phone jack and seven
1001 cord ... and many more.

CONTACT A LOCAL DEALER TODAY

ALSO
14 day return pr ivilege - when ordered factory d irect.
One year warranty - compare to their si x months.

:i'_:i'-. .II-.--'--

FEATURES

-.-
-"
--

_.., .
The performance of a sampling patch is totally dependent on
the TIA speed of your radio. Such is not the case with PRIVATE
PATCH II. PRIVATE PATCH II will give excellent results with
any radio. Synthesized and relay switched types inc luded.

PRIVATE PATCH II requ ires only three connect io ns to your
radio (MIC, PTI and SPKR audio). If these connections are
made inside your radio PRIVATE PATCH II does not interfere
with the normal use of your radio. Otherwise for a quick and
easy interface you may plug PRIVATE PATCH II Into the MIC
and SPKR jacks. A 10 minute job ! Unlike sampling patches,
connections are not required to the squelch, discrim inator or
power. And best of all, mod ifications are never requ ired.

SAMPLING VS. PRIVATE PATCH II

Controlling and talking th rough PRI VATE PATCH II is almost
always quicker and easier than using a sampling patch. This
is because you may talk or send control commands the instant
you press the PTT button. The ability to break in or take con
trol is assured by interrupt control logic . The interrupt con
troller creates a window (similar to sampling) but is seldom
heard in normal quick back and forth communication. With
a sampling patch you press the MIC button for one to five ...
seconds before talk ing on each and every transmission. Th is ...
is very frustrating for the mobi le, and causes confusion for
each party.

The sampling process reduces the effective range of your base
radio. This is because if a sample, and a signa l fade coincide,
the sampling patch th inks the mobile is not transmitt ing. This
causes a sampling patch to become erratic at ranges still very
useable by PRIVATE PATCH II. PRIVATE PATCH II w ill not
dimin ish the range of your system.

"'M...nUR ELECTRO NIC SUPPLY.. "w....... WI. W,« " ff . 0Ii,
O,I.nll<> F I, C I..,w.t., FL,
L•• V"IlU NV

CO LES CO M"U NIC...TlONS
S.n "'n ton io n

EIlIC~SON COMMUNIC...TlO NS
Ch,OOgO IL

H...... IU.DIO OUTLET
..._m CA. lIynl"",."" CA.
0 • • ,...., C... . s.n 0_ CA.
V. ft N....,s CA. "'-no< AZ..

HEN IlY IU.D10
Lo. A"IlOI&$ CA . "' n.h. ,m CA,
Bu ller ..0

JU NS fLEC TIlO NICS
Cul,e, C'" CA . Aeno NV

MIAMI RADIO CENTER CO RP.
"i. m; FL

""~ES ELECTRONICS
f ' L.u_<SaI.

N-.G D1 STIlIII UTIfOO CO RP.
"'em; FL

P"'CE ENGINEEIlING
Tyooon AI.

THE H"'M S H"'CK
e. e n.."'. 'N

C"' N"'DA:
DOU.,lIlD EL ECTRO NICS

Veno".,. ... IIC

PRIVATE PATCH II has two more range ex tending tricks not
available to a noise sampled autopatch.
1. You may use a linear amplifier with no loss of performance
2. You can operate through any repeater from your base

station.

CONNECT
SYSTEMS

INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHON E: (213) 373·6803

73 Magazine. October, l984 57



aga in on tile rise in Lebllnoo by Ille vall
ous organizations operating there. Now
with tile summer upon uS and long·range
tlOposphefic plOpagatlOl1 present, these
statloos are being heard all acrcss the
two-meter band. Tills t ime, strangely
enoogh. Ille main victims are tile repeat
erS in CypfUS, especially O<l R2 and R5. At
some times 01 the day. say our Cypriot
counterparts , these repeaters become vir
tually unusable because o! tile clandes
line cceeattcns on their input frequenc ies.

This lime, no Immediate solullon is in
sight . This curiosity +s simply cee 01 the
by-producls o! poli tical inslablily In our
area , and we' ll have to learn 10 live wi th it.

LIBERIA
Brother Donard Sfalles, C.S,C.
EL2AUWB8Hfy
B,o/lte,s of fhe Holy c-os»
St. Pa!rick High School
PO Box 1005
Monrovia
Republic of Ub9ria

CB NO PROBLEM IN LI BERIA

Our amateurs are aware 01 tile evils as
sociated with CB rad io and are determined
that i t wi ll not gel out o! hand Ilere. It is
I....,al, but at the present lime a CB license
is very ditti~ult to obla in. There are those
who want to get on the air without doing
all the work 01 learning the code or o!
passing theory tests. They are working at
It here as they are In the US end other
places. To date they are losing the bailie.

In the commercial broadcast bancl
there Is a lot o! empty space. We have only
three stations. One is really commercial
and the oth<lr two are mission stations
which are commercially licensecl but
which exist primarily to bring tile good
newS of the gospel to the PEtOple they can
rnch. With all thi s empty airspace, the LI
beria Racllo Amateur Associat ion has th<l
bright idea 01 obtaining a spot on which to
broaclcast code much as is clone by
W1AW, It is not pract ical to co that 011 the
amateur bancls because so many of the
pecore l or whom thi s serv ice is intended
do not have and will not easily get an ama
teur radio. The ASSQClalion has been
working on this tcee for mOfe than a year.
Things move slowly In ueena.

In Holland, there Is a great problem of
unlicensed broadcast ing to and lor the
general public on the regular commerCial
bands. The problem is completely out o!
control , much as is CB in the States.
Some 01 Ouroutlying mission stations ale
looking at that situaliO<l with interest. In
one case it has gone beyond the looking
stage and there is a live- Of ten-Watt
stereo station In operation. Everyone is
happy. The station operates three or lour
hou"" a day with music and news reports
and is the only thiOll that is availab le to
that communlly. This little statiOfl , though
not IOfmally licensed, operates with the
knowledge and consent 01 the Ministry 01
Tetecommunicat ioos.

Another mission station Is CO<lsidering
the possibil ity 01 a like operation. This is
very Interesting, and from where we sit it
seems teat there is nothing to lose and ev
erything to gain. Certainly the people In
those outlying communit ies appreciate
what is ooing done. It Is a cred it to the
Ministry that l hey do make an excepucn
In thi s Instance, and so long as these uute
outpost stat ions operate with proper au
thorization, tllere is liWe likelihood that
th ings wil l gel oul 01 control.
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That Is a lillie aside. The immediate
probtem is that everyone wants to take a
shortcut into tne world ot amateur ladio,
" No-code licensing, " CB space in the am
ateur bands, just anything to get in with
out doing the work. Over and over again
we lir>cl that Ihe results are counter-pro
euewe. Japan has no-code licensing, For
an evefuauco of the resul t read 73, Au·
gust, t963 , pall" 73. The amateurs must be
alert and they must make every e!fort to
preserve the great hoblly that is theirs, In
the Stat<ls they have won another round,
and that 15 all that It ia_another round.
See 73, Malch, 1984, pege 104, When Ihe
amateurs give In Or aimply lose the fight,
amateur radio as we know it will just fade
away,

In Liberia , the Radio Amateul Assoc ia
tion works very closely with the Minist ry
o f Post and jetecommuntcancns, which
is the departmenl 01 government ur>cler
whose jurisdicl iOfl amateur radio oper
ates. rne Ministry scans tne amateur
bands and checks lor violators, Th<l ama·
teurs themselves do the same in a some
what less organized but nonethelesa el ·
lectlve way.

Amateuls In Liberia ee !ollow the rules
ar>clthey lake prlde in maintaining a high
standard 01 cccneev and technical effi 
ciency. Th<l same can be said 01 most o f
Ihe amateurs o! Ihe world. but not all, I, as
an outsider liVing In Lrbena, am impressed.
I think it ia a great credit to this litt le ccen
try, and as amateurs around the wOlld
make their contacts with liberia, they will
meet wi th courtesy ar>cl respect.

MONTSERRAT
E,rol "Bobbie" Ma,lin VP2MO
PO Box 113
PlymOlJfh
Mon/s/Jrra!
British West Indies

SCANNING FROM MARS

Well it 's the oUicial Annual Hurricane
Seaaon once more in the Caribbean area.
This cornea Into effecl on June 1st each
VElar, and wllh 22 hurricane names listed
!OI this eeeeon, 11 '80 amall wonder that am
ateurofadlo operato" throughout the re
giOfl are keeping a watchlul eye on weath
er conditions 80S a measure o! crsaster
preparedness

The island 01 Montserrat , a Bri tish colo.
ny located In the eastern Caribbean about
268 miles southeast 01 Puerto Rico and
only 39-1/2 milea square, has just helcl a
three-day Disasler Preparedn<lSS and
Emergency Management Workshop. This
was jolnl ly sponsored by the Pan-Carlb
ooan Disaster Preparedness ancl Preven
tion Project Commiftee (PCDPPPj and the
government 01 Montserrat, which was de
signed to corlelate plans and actions to
be taken by the various groups and organi_
zations tllat are usually Involved in the
education end protection of the general
public In times of national emergencies
and diaasters.

Thia workshOfl was held at the Govern
ment Training Center tocated in Ply_
mouth, the capital, beginning on weceee
day, June 20, and ending on Friday, June
22, tectcre-s were Mr. Jerome L1oyd 
ConSUltant, PCDPPP, Or. Deryck W.

Heinemann-Project Manager, PCDPPP,
LI. Col, Glenn A. Mignon-Disaster Pre
paredness Advisor (UNDRO), PCDPPP
Course Direclor, and Mi" Eizabeth
Twinch _8lit ish Red Cross Advisor,
PCDPPP.

The workshop was attended by senior
olllcials of the executive Committee (Di
sasten, officials o! government, statutory
boards and companies , and voluntary or
ganizat ions, also dist rict and deputy
chairmen, Some of the top ica discussed
at the workahop were:
• Prepar ing the community lor disasters
• Role ot the securlly rorces in a d lsaater
• Role 01 the Red Cross during these
times
• Role 01 commun ications, with a pre
sentat ion given by the president 01 the
Mootserrat Amateur Radio Society, and
role 01 the media
• Role and tuncuone 01 the disaster man
agflment Ofganlzations
• Managing m~~s casuattres

Many otner aspects 01 disaster and
emergency preparedness we,e covered,
all 01 which incorporated the use 01 radio
communiCations l or efficiency because
01 the terrain 01 the is land. Thus the Mont
serrat Amateur Radio Society plays a vi tal
role as the organizal ion most readily
equipped to provide this service.

Aa prev iously atated (see 73, May. 1984),
the Montaerrat Ameteur Radio Society
has a team o! operators assigned the task
of manning various police stations, the
airport, the hospital , and the local govern
ment public broadcasting steuon (ZJB),
thereby providing a continuous link with
the Central Control wh ich is located with_
In the confines 01 the Plymouth Pol ice
Headquarters.

In addition to these stations, which will
be ope/ating via the z-rneter repeater (but
with capabilit ies o! reliable simplex oper
atiOn). there are at least two additional
stations delegated to ope,ate on the HF
bands with the objective 01 mainta in ing
contact with Ihe outside world in the
event that all other meaes ot communica·
tions become unavailable,

Th<lSe stations are readily equipped
with standby generators, batterlea, dl ·
poles, and verticals should the main an
tennas be lost in the expected gale-force
winds uaual with hurricanes, These are
the stationa o! Or. Konrad Hollatz VP2MF
and VP2MO; the latter will be operated by
Mae Marti n VP2MN. Both these stances
were very active during the 1979 Dominica
crisis caused by Hurricane David and pro
vided the necessary Inlormatlon to one 01
OUI loca l radiO stations (RadiO Antilles, a
200,QOO.Wat t syslem thai cove rs the en
tire Caribbean Area and beyond) and the
Government Broadcast Stat ion which
(;OV<lrs the neighboring islands.

At this t ime. as haS been the practice o!
the pes t years, all members 01 the Mont·
serrat Amaleur Radio Society's Disaater
Team ere maintaining a close link with
each other just in case . .

On the HF band , the designated stancl·
by, weather watCh, and cOOfdlnat ing fIe
qU<lncies IOf Ihe Caribbean area are the
same 80S those 01 the Antilles EmB/gency
ar>cl Weathe; Net. These hequencies are
3.815 MHz in Ihe evenings and mornings
and 7.168 MHz during Ihe day.

This net operates twice daily, 365 days
a year at t030Z and 2230l, normally on
3,815 MHz, and revens to Ihe 4O--meter
bar>cl only l or exercises or in times o f
cliaasfera, During normal nonemergency
times, the net operates as !ollows.

Two Islands are responsible to providil
NCOs on a weekly rotational bas is, one
Islend cIoiOll the morning session and the
other the evening aession. There Is a roll
call for Island-by-ia land cneck-me, oogin
ning with Venezuela In the far south to
Jamaica and beyond In Ihe north.

weatner inlOfmal ion is plovided from
the Nel herland Antilles, Trinidad and
Tobago. Barbados, the F,ench Ant iiles,
Antigua and Barbuda, and The US Virgin
IslandS, obta ined from their respectlV<l

net cruces. mce providing a concise
weather picture thloughout the Caribbeen
area,

The MOfltserrat Amateur Radio Society
recently met IOf Ita annual Il"neral meet
ing , dUllng which the !oliowlng O!fiCB/S
were elected lor a term o! one year. Presi
dent Errol "Bobble" Martin VP2MO, Vice
president Sydney St. C. M<lade VP2MC ,
SecretaryfTreasurer: M". Ursula Sadlel
VP2MDY, EqUIpment Officer: Vlclor
James VP2MO, Activit ies Manage;: Tony
Glas<lr VP2MIX, ar>cl Executive Member-at
Large: Dr, Vernon BuUonge VP2MV.

The following persons have been leap
pointed to tllttse respective poattrons:
Awards Manager: Errol " Bobbie" Mal tin
VP2MO, and OSL Manager: Mr, Gene Ege,
Sr. WB2LCH.

PI<lase note that Gene WB2LCH Is aSL
Manager !or these stations on Montserrat
only: VP2 M (Special Events staucnj.
VP2MN (Joanna " Mae" Mart inI, VP2MO
(Errol " Bobble" Manln), and VP2MLO (Law.

ton Deley). All other OSL cards shou ld be
Bent to their respect ive OwnerS and not to
WB2LCH,

a SL PROBLEMS

One o! tne major problems that the
Sociely (and VP2MOj is laced with is that
o! ooing used as a OSL Bureau, and as
such we are oolng clobOOred with cards
from all OV<lr the globe. The strangest part
of It Is the fact that cards ale coming hele
lor countrlea as lar away as J2~ and the
rest of the Caribbean area.

Please be informed that no aSl Bureau
exists 00 Mootserrat, lor we are no! equippecl
to handle tnis service_neither !inan
cially or otherwise. This matter is ofttimes
discussed al our club rnootiOlls, and the
only persons ooing catered to by the
scctetv are its members and ctners who
have made the proper arrangements wilh
the Society, Pieaae also note that the
more active resident operators here each
have a OSL Manager, and anyone needing
a response should utilize the managers'
aervlces as much as poasible, unleas the
operator states otherwise. This m<lttlod
wou ld make things much better lor all
concerned,

Guest operators usually give their re
spect lV<l aSL route, and one has only to
listen. Another situation which exists ar>cl
needa to be rect ll ied is the direct OSLer.
These !all into three basic cateQari<lS:
(1) An enclosed SAE with return postage,
(2) An enclosed SAE with no enclosed
postage (sometimea no enclosed enve
lope), and (3) a aSL card, stamped, mailed
wit h a request PSI'. QSL rNX.

My response to tnese types are as
!ollows:

The Ilrat person does the proper thing,
lor even if the enclosed postag<l ill inade
quate, he deserves an Immediate re
sponse with a card via !irst-class mail.

Th<l second type of person has got to reo
auze that lhe OX station must heV<l workecl
many slallons. thus II he were 10 send a
card to everyone without the necessary
postage, he would not be able to slay on
the air for very 10Oll. and eV<ln were he to
00 ab le to respond to SO% , who would
ceseeve 10 00 that lucky helf?

Regard ing type 3, I think that anyone
who would pay (?) to have his cards
printed and then jusl Ihrow Ihem Inl o the
mails caring nothing about defacing his
callsign ar>cl any other Info that was so
cpr<lfully pultogether cceeo't deserve one
01 mine, IOf to me a aSL card represents
something, so I think thatlhat kind of per_
son has no respect lor his card, nte call ,
nOf the OP<lratOf at the other end, !or why
do they make envelopes anyway? Proud
01 your ca ll? Proud 01 your card? Then
prove It!

Until we meet again, my !<lUOW hams
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• Timeout Warning
• Automatic CW 10 & 10 Command
• Remote Programming of 3 Timers for 2 d ifferent tim-

ing cycles, or No Time Out
• Microprocessor Memory 'Battery Backup'
• Autopatch AGC for constant levels
• Local Status Indication via 12 Funct ion panel LED

Display
• Front Panel Touchtone Pad for Local Control
• NEW-Improved: Rcvr., UHF Xmtr., Power Supply!
• Fu ll Panel Metering: Rcvr. & Xmtr. functions plus

Voltages & Curren ts
30-75 Watt VHF & UHF Models
100-1 50 Watt Final Amps Available
SC200X Controller & Interface Boards also available

THE NEW "INDUSTRY STANDARD"!

• Compact, Rugged
• Self Contained
. 10W UHF. Buill-in

Duplexer
• Optional Auto

patch & P.L
• AC or 12 VDC ln

put

rmantown Pk,S10 • Norrislown, PA 19401 • (215) 631 ·1710 • Telex: 846·211

The SCR2000X Microprocessor contro lled repeater is the newest addit ion to the Spect rum Hi
Tech Repeater Line. It combines the latest sta te of the art digital techniques with the best of
Spectrum's highly refined RF technology to yie ld "The Ult imate Repeater" ! Operat ing conve
nience and f lexibil ity are emphasized wi thout sacrif ic ing traditional Spectrum reliability and
ruggedness. Go wi th the world leader in Amateur Repeaters ! Call or wr ite today for details. Sold
Factory Direct or through Export Reps. only.

STANDARD FEATURES:
• AutopatchiReverse Patch, WIO & 1 Inhibit
• Dial Pulse Converter
• Autodialer
• Phone Line & " Over the Ai r" Command Modes. vir

tually all functions may be turned On/Off Remotely.
• Touch Tone Control of 'Timeout ', 'Hang Time', Patch

Timeout, TX Inhibit/Reset , Patch & Reverse Patch, in
hibit/Reset, P.L On/Off (w/optlonal P.L board), etc.

• Up to 6 Auxi liary Functions. More with TTC300.
• Fu ll 16 Digit Decoding with crystal Controlled

Decoder IC
• Touch Tone Mute
• Unique Cou rtesy tone •
• "Kerchunk Ki ller" •

•
S(?"R77'D~/~~

APPLICATIONS ~. ~'_:.:,::.:::rt~i::.~~T.~:i,.,~/h~ll/,~. ~1J~I/~fI~I\~\'~;;~' ~,~..-~~..~. ..,,;;.__,
• Ideal for low power local use ...... .
• Portable/Mobile at the scene of an

Emergency
• Inc rease coverage at parades or other

Public Service events
• "Mountaintopping" wi th battery pack

• Full Duplex comp;'I:e:'f:D:a~la~Li~"~k~'==::::~~~~;~~::::::=~~~~~~==;:::::::~~==:::::~• E, port Bura! Te'e:O"e

High Performance
RF Stages

Totally
Microprocessor
Cont rolled

WCI ,,,SPECTRVM COMMVNICATIONS



out there, it's always very pleasant to
meet operators (VP2MO) saying catch me
on RTTY daily from about 1700Zon or near
14.084 MHz, and It you're lucky you might
even run Int o Joe VP2MJL Or Tony
VP2M IX, an d very soon, too, "Doc"
VP2MF.

73 and gud OX as I'll be sca nning Irom
MARS,

NEW ZEALAND
D. J . (Des) Chapman ZL2VR
459 Kennedy ROfid
Napiar
NewZaa/and

This month I shall give reaoees a couple
of examples of the close liaison between
the ZL regulatory body, the New zealand
Post Office, and NZART, our amateur
radio national association.

In 1982, the NZPO dec ided to conduct a
review of the Amaleur Se..... tee as a whole
In view 01 changes il had obse.....ed in otner
countries and because 01 submissions
from NZART. The last ma jor change to the
Amateur Se.....tee was in the mld-60s when
the Grade III Technician class was intro
duced Since t hat dale o n l y minor
changes have been introduced with l he in
troduction of the New Zealand Radio Reg
ulations 1970 (an update on the previous
radio regulationsj.

Accordingiy, NZA AT was Invited to put
lorward submissions for a review of the
Amateur Se.....ice as a whole which could
be cons i dered in conjunction w ilh
changes lhe Post Office neen saw as oe
ing advanlageous. Generally , the prcpce
als submilted had to conlorm with the
condll ions laid down by the International
Radio RegUlations.

In response to the invil al ion, our asso
ciation, after seveeer top·level ctecue
slons, SUbmitted a 37·page document,
and some discussion on Ihe proposals
took place belween the Post O!fice and a
team Of NZA AT counci l members.

The Post O!fice then drew up a pape r on
the outline of a proposed etructuee for the
Amateur Se.....ice in ZL, which included a
number of proposals Irom remus placed
belore the Post O!fice by NZART I rom an·
nual conferences over a per iod of time,
This "paper" was then distribu ted to all
ZL licensed amateur operators, who were
given Ihe opportunHy 10 comment on the
proposa ls belore Ihe regulat ions were
amended or changed to give e!fect to any
or all of proposed changes. At the same
l ime. the Post o'uce asked all amateu rs
lor suggestions other than those put rcr
ward In lhe paper, provided such sugges·
lions cOfllormed with the gene'a l parame
te rs for the Amateur 8e..... ice as la id down
In tne Inlernational Radio Regulations.

It is the Intent of the POSI Ollice l hat ,
wilh in those constraints, lhe condilions
under which me Amateur Se.....ice in New
Zealand operales reflect the wishes ottne
majorily 01 the users, It is Interest ing to
note here that the submissions were
made by NZART on behalf 01 its members
as the "voice" lor the Amateur 8e..... ice In
ZL, but l he Post cmce saw li t to cncuier
rae ALL amateu rs and allow I hem 10 indl·
vidually suggest cha nges, thus provid ing
lor l he 27% of licensed amaleurs who are
not associati on members 10 be heard on
this Important subject,

A summary 01 the proposals follows;
readers are reminded lhal the changes
are on ly suggested at this stage, bul as
fhey are the resul! o f joinl consult ation, i t
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Is probable the l inal draft wil l be very
similar to the l oll owi ng,

Qua lill cat ions: 3 levels of qual if ied op
erators: Novice, Non.Morse, and Genera l.
(The lit les are merely descriptive at lh is
stage.)

Entry may be made at any one 01the Ie....
els, and the NovIce grade wi ll be non·ter·
minal ing. It will be possible to hold both
lhe Novice grade and Non.Morse grade of
qualif ication simullaneously.

The Non·Mor se grade is unchanged
trom the present G,ade III, and the Gener
al grade will rep lace the e ~isting Grade II
and Grade I certi l ica les.

Exa minations: Examinations wi ll be
held twice yearly and wi ll consist 01a w, il ·
ten examination In Iwo part s, a techn ica l
pape' and a ' egul ations and procedures
pape' . (Basicall y the same as at present.)
The Morse test wil l remain an essential
part 01 the Novice and General qualil lca·
l ion e~am i na lions, me scope of the test
being widened to include a knowledge of
ligures and common pcnctuancn mar ks.
II wi ll be possible to obtam a partial pass,
but credits lor part passes will remain
valid on ly lor two turtner scheduled exam·
ination dales

Privileges: The Gene'a l Quali f icati on
wi ll allract the pr iv i leges currently
granted 10 Ihe holders 01 Grade I cerl if i·
cal es, e.g., all band s, all modes. The Non
Morse quali ficat ion will have the same
privileges as are cu rrentl y avai lable to
Grade III cert if icate holders, e.g" 27.12
MHz, 51-53 MHz, and all bands above 144
MHz,

The Novice quauucancn will be non·ter·
minatlng, I.e., It may be hekl indefinitely with
out a need to upgrade, and will carry the
following specia l conditions and Irequen·
cies: Power restricted to 10 Watt s cc Input
to lhe fi nal rl stage, and operat ions re
slricted 10 CW and AM (Including SS8) In
me bands 3525-3575 kHz and 21t oo
21200 kHz.

log keeping: Consideration wHI be
given 10 waive the requirement that arna
teur operators keep a sta tion log in secor
dance wil h regulation 53, However, arna
teurs will be encouraged to keep a log,
recognizing thaI tne document plays an
importanl parI in some amateur activ it ies.

These proposals were sent to all ama·
teurs in Zl in April this year, and we had
until May 31st to forward our submissions
to the Posl omce. On that date, several
hundred amateurs had taken the oppcrtu
nity 10 reply to the Post Ollice on the
paper, and 10 Ihis date there have not
been many objections to the occument, In
Ihe main, We now aw ait the decision of
Our regulatory body with interest.

The second e~ample of cooperation and
liaison resulted Irom two remils passed at
our recent annual conference in early
June t his year. In jus l under one month
from l he dale of me passing of tne resolu·
l ions, the Post omce implemented both
proposals. They concern visiting ama
teurs and our Grade III cerli ficate holders

The ZLI visilors' call holders will not
have to sullix lheir ZL~ call wilh l helr
home calls lgn as was required previously:
now vis it ing hams will not have such an
awf Ul mouthful 10 say when work ing On
Ihe bands here In ZL, l hey will merely use
l heir allolled ZlI' callslgn. The other remi t
requested lhe Post Office to permit Grade
III Operalors 10 use CW on their alloned
frequenc ies. Pr.....iously, Grade il l could
not use l he CW mOde but were permilled
to use all Olher modes.

BITS 'N' PIECES

Sil ent Keys recorded recenlly were 0
(Dan) McM ahon, ex ZLlCM, aged 118 years,
a respected, rel ired Auck land Radio In
speclor and long·time amateur and
marine operalor; and M. H. (Mark} Churton

ZlHB, another old·timer and well-re
specter amateur operator well·known 10
many overseas hams,

Old - Timers Cl ub 5().year certificates
were recently presented to R. A. (Ray) An·
cersoe ZL3JV and T. E. (Tom) Rowlands
ZL3JX, and 6O-year cer tillcates went 10 T.
R. (Tom} Clarkson ZL.2AZ, ex ZL.2AR and
ZL1FO, ar>(! H. N, (Nev)Shrlmplon ZL.2AUM,
ex Zl4AO and ZL.2BJ. CongratUlations 10
these operators l or lhel r long and act ive
career in amateur radio.

OVer recanl columns I have been report
Ing on ZL ollshore is lands and thei, re
spect ive amaleur aCllvities. This month I
shall brielly lell you aboul anolher ZL off·
shore island, but unfortunately the ama
teu r activity wouid not have been of any
use 10 overseas amateurs as Ihe ope,alor
was confi ned to VHF act lvltles.

Snares Islands, a small grou p 01 unin
habited iS lands 209 km southwest 01 Blull
(the soul hernmosl port 01 Zll at 48"8
1660:36 'E, were discovered ,ndependently
On the same day, November 23, 1791, by
Vancouver in l he Discovery, and Brough.
ton in the Chatham. The group covers an
area of approximately 350 hectares and
cOflsists 01coa rse gran il e with a covering
01 peaty soil. The soil is denseiy vege
lated, main ly by tupari lOlear ia Iyallil),
which creates an almosl closed canopy 10
8 meters high.

The Snares Islands are administered as
a nalure reSe.....e under t he Rese.....es ACI
by Ihe lands and Survey Oepl. , and enlry
is by permi t on ly. This is due 10 the
absence of introduced mammals and vir
tuall y unchanged vegeta ti on and anima l
life, Their pr lSline sta te gives these
Is lands world recog nit ion as Important
sancluaries.

During the l hree-monlh period Decem·
ber, 1983, 10 Feb'uary, 1984, P. J. Wilson
ZL3TJDIA, Zl 9TJO operaled an amateur
station on VHF from Snares Island. He op
erated On 2 and 8m with an Icom 260A Into
a 1O-element yagi, and an Icom 505 inlo a
5-elemenl yagi. Bot h rigs were powered by
gel batt e, les, charged using a Honda
gene,ator.

Contacls on 6 dur ing l he th ree-mOfll h
period Included VKs 1, 2, 3, 5, and 7, and
ZLs 1, 2, and 3, and ZL70 Y; cnameme was
heard, bul unforl unately not worked; 2m
contaclS through repeaters at Invercargill
and Oueenslown were made as were live
s imple ~ contacls with Zl4 slations ' rom
the h igh part 01 the island, Signpost HIli ,
82m above sea I.....el

The I rip to Snares Is lands was made by
a University of Canterbury held party,
ZL3TJO being employed as a technici an
to aSslSI with the pengu in cenSuS and
banding, as well as with some enlomolog
Ical collecting. The vlsll was made possi·
ble lhrough a research granl provided by
the l ands and Su.....ey Department. (Infor.
mallon lor lhis Il em was suppl ied Ih'ough
lhe courtesy of Break-In, the NZART month
ly o fficial journal.)

The 24-GHz record 'or ZLs was bfoken
on April 7, 1984, when Tony ZL1BHX and
Russell ZL1BOK extended lhe communi·
cation distance to 33 km, In Ihe Ninely
Mile Beach area in the North Auckland
area, They used 25-mW Gunplexers™ In
to 17·cm gain horns and 3Q.MHz nome
brew (DJ700-deslgnedj 1·ls, Their report
slal es the fi rst cont act was from Ahipara
l ookout to Hakatere Fores try o ese.....a·
lion Post. Then once they had established
conl acl, Tony ZL18HX moved up the
beach, but attar the dista nce was extended
furtM r, Ihe sall·spray haze increased and
copy was in and oul quil e rap idly, so they
decided to euu while st ili ahead of the old
record.

A "contest wil h a dillerence" is held an
nuall y in ZL t haI a lways causes a 101 of
laughs_it is the QlF acl ivi ty, th is year

held on Wednesday , Aug ust 15, 0800Z 10
1000Z. Its matn otxect was to have a pack·
el 01 fun Ofl 80 meters. The rul es are very
simple, tM execution a little dlllicult l or
some. The mode is CW, a stra ight hand
key mus t be used, and operators use the
hand not normally used, e.g., rlght·handed
ops use thel, left hand and vice ' e'sa. II by
chance you're ambidextrous, you must
operate the key wit h your loot. Scoring is
one pmnt lor each contact, with a bonus
of one extra point lor each contact where
eilher operator Is using "loot keying." In
tM Case where both operators use 1001 key'
lng, they score th ree poinls each lor the
contact. There's no prize, but the centes
rente submil their Own SCOfe sheels and a
winner is decl ared lor thiS lun activi ty.

PERU
Luis E. SU/Jrez OA4KO/y V5
AfUI,t/Jdo 66994
Carac/Js 1061-,0,
V/Jnezuela

I have resided In Venezuela since 1973
and have wntten several columns here
about lhat counlry, but as a Pe'uvian
I miss the flag o f my own counlry in " 73 In·
ternational" and that's lhe reason I'm now
at my computer, wri t ing about amateur
radio in Peru. I hope that somebody down
there in OA·land feels mot ivated to be
come a correspondent l or "73 Interna·
tionaL"

I wish you readers to know tnat I have
lillie material since I lelt my country 11
years ago, and cerlalnly many lhlngs
must be quite dillerent. I have tried to gel
some news but really have not rece;ved
much. In tact, ills very dllllcull 10 recei ve
support trcm readers and from radio
clubs, no matter lhelr whereaboul s. Peo
ple li ke to see the i, names prin led and
club members are delighled to see their
clubs' act ivit ies published, but when you
try to get Inl ormation lor publishing every·
body says " I'll call you, .. !" AClually,
nobody calls you back, The same wil h re
questing pictures Or any printed material.

Peru, l he land of lhe Incas, is located In
South Amer ica faci ng t he Pacific Ocean,
bel ween Ecuador and Chile. The terr itory
has lour nalural reg ions, l he Coast , lhe
Sierra (Andes), the Selva ~ ungle), and l he
fou"h, which is Ihe terr llorial sea thaI ex
lends 200 mHes from the coast. The
Coas la is almost only a strlpof sandy land
(almost never rains) but i t has 23 valleys,
one for each river, where most coastal
cities are located.

The Sierra is all the cenlra l reg ion
crossed by Ihe Andes from north to south.
In this klrritory is located the highest rail ·
road and one 01 lhe highest cities of the
world. Here also is located the highest
lake in the world (Tillcacal and also the
third h ighest mounlain in the Americas.

Peru, for communicat ions purposes, is
divided in g zones (call areas) as shown On
the map. I remember that the OAi prefix
was for marilime mobi les, but now lhe
Radio Ama teur Cal/book lists severa l
Pe'uvian wa,ships wil h the OA4 prel ix
and the designation, Radio Club Naval
SAP (ship name). I dOfl'1 know the reason
lor this. There are no inhabi ted islands In
the Peruvian sea, except those with nav~

insta llations. Thus I assume tbat me OA~

prel ix should slill be devoted to maritime
mobiles.

Radio-ama teu' licenses are 0' lhr"",

ContinUed on page 104



l ow profi le Unten na e liminates veh icl e clearance
p rob lems ! Says good bye to inter- mo d: ex clusive
n arrow band wid t h tunes o ut adjacent channel
inte rference. Gives a perfect ma tch anywhere on
the band. El iminates mobile flutt er by its ri gid
construct ion. O ffers a w ide choice of mod el s:
sta nda rd and customized . Unten na is unequalled
fo r mobile, portable, or fixed rad ios.

Com-Rad Ind ustr ies
.... 301 25 Imson St . • Bu ffalo . N .Y. 14210

(716) 823-0331
Distributor Inqu iries Invited

yet it gives you better radio
communication and perfect: tuningl

-s· ; .:t e llllil'"
is Up to 95% shorter than
wh~anren~ ~::=:~

14 rwl~ • . 608· n.o~ . 16 6· a...

~ OduMS ..'.mol,t,. , 5(1 ""uM. oro..
lutle " " on 5 poLIn," 0'."

SPECIFICATIONS
2KW/4/S728 Tube. and buill -In . upply w ltuned input

Ff_~ eo.... llu1pul ""1lH_' 50 011... nom'.....
110 ' _ ,. 1023 .....'
10 flr _ HS ,. H ""', ."~ l ou Y$WR 2010 ' .... ,mum
., m.II' _ a 0 10 90 t,I>,

20 mO'''''''' It 0 to 160 ""', Ale ().Jtli'l" 'tf<l0l I""''''Y ~.tI
1$ "'If'!>.otlll 20 0 to 23 0 MIl, oS..or p , "","51abOO

DENTRON CLIPPERTON ORO

Div. of Colleo Electronics. Inc.
223 North Michigan Avenue • P. O. Box #848

Edgerton. Ohio 43517
41 9-298-2346

0 ..1 Of S'lt. Clil Toll FREE 1.a1)O.'U..eU

UOOtS . l ~,al'." ssa CW RITY SSW S..., " ••I l)uloull
In ,. ,m O<l.I",o. JO a. Or '"0" ..low ~" oulpul

I',,,• •, F\t<1u,,""'"O" 120 0' 2~ ~ AC, &11 00 H, Ha,m.n" ouTput ~ a. or m.....10 " P'" Oul p"'

RF Or". RoQu,,,mtn\> 65 .... 110 mm,mum, 100 "" 110 SO/.
""m,nal, 151) ..allS ma, lor
t . " . ...n DC oo pu' W.,g~t

DC !'lo" VoU 'g. 2600 YOII1", SSG mod.
1100~.. .. C¥II m"".

DENTRON

MICRO CONTROL SPECIALTIES _"
Div ision of Kendecom Inc.

23 Elm Park. Groveland. MA 01834 (617) 372-3442

The only repeaters and controlle rs
with REAL SPEECH!

Creale messages jusl by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-sta te memory. Perlect for
emergency warn ings, club news bu lletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world . On ly Mark 4 gives you
Message Masten.. real speech • voice
readout of received signal st rength.
deviation. and frequen cy erro r • 4·
channel receiver voting • clock t ime
announcements and function control . 7
helical filter rece iver . extensive phone
patch functions . Unlike others. Mark 4
even inc ludes power supply and a
handsome cab inet.

Call or write for specifi cations on the
repeater, cont roller , and receiver winners.
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John S, Wilcox KS4B
640 Breton Bay Drive
Leonardtown MD 20650

A Tree-Mendous Vertical
Build an 80m OX-getter that really grows on you.

Fig. 1.
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Eighty meters is a fun
band. Something for ev

eryone is the byword From
the diverse nets entangling
the top end, through the ca
sual groups and rag-chew s
in the spectrum, to the well
populated CW band, you
are chal lenged not to fin d
an entertain ing operation,
OX, especially in the w inter
m o nt hs, i s su rp r is i n g l y
good. With the sunspot cy
cle approaching its mini
m um, we'll see it get even
better.

For you unin itiated, tune

th rough the 3790-38()(}.kHz
DX w indow some evening
from sunset unt il a few
hou rs after. For the most
part, I guarantee you'll hear
states ide stations working
DX. W hat I can't guarantee,
with your 30-foot-h igh load
ed dipole or ground-mount
ed t rap vertic al worki ng
agai nst 3 radials, is whether
you'll hear the OX stations.

80 meters is no d ifferent
in its antenna requirements
than the other HF bands. A
dipole or inverted-V hung a
half-wave above ground is

10 - 15 "

GROUNO ROO,

a good performe r, as is a
quarte r-wave vertical work
ing against a good ground
system. The only prob lem is
that a half-wave at 3 8 M Hz
is over 120 feet. The oppor
tu ni ty to construct such an
tennas eludes most of us
because of space rest ric
tion s o r lack of green
stam ps to buy and plant
large support st ructu res. A
forty-foot-h igh inverted-V
might bag WAS on the 3787
kHz C ERATOl net du ring a
winter season, but it lacks
the zing needed for OX
com pet it iveness.

All is not lost ! Described
here is a low-angle radiator
that anyone with a 40-foot
high tree in the vicinity of
the ham shack can con
struct and use to gain that
competitive ness on 80
meters,

Design of this antenna is
an adaptation of the folded
umbrella described by John
Haerl e W BSlI R.1 I suggest
you obta in John's article for
further information on this
superior design. Construe

. t ion is simple, straightfor
ward, and noncritical. No
ground radi als, base insula
tors, loading coils, or high
cost items are req uired. Ap
proximate ly 100 f eet o f
smal l nylon l ine, some as
sorted TV hardw are, a few
ground rods, and four 90
foot lengths of any wi re are
all that's required. I recom-

m en d no . 1 4 insu lated
house wi re, but J've used
no . 17 ga lvan ized -steel
electric-fence wi re in one
install ation.

Observing Fig. 1, you can
see the idea is to cage the
tree with w ire. I use 4 wi res,
but I have the feel ing more
vert ica l wi res along the
trunk wou ld be an improve
ment. Sure, I know . Every
one says trees are great rf
absorbers, but I' ll say this
antenna plays as we ll as
John's folded um brella in
my backyard.

Attach four TV-standoff
eye s at equal spa cing
around the base of the tree
about a foot off the ground,
Form a loop of w ire th rough
t he eyes . H a m m e r in
ground stakes by each eye
and connect w ire to the
stake and loop by soldering
or using small Servit" con
nectors. This com pletes the
ground system! A few radi 
als wi ll hel p if you have the
room but . are not neces
sary.

Place four more eyes into
the tree an inch or two
above the ground-ring eyes.
Form a wi re loop through
these eyes. Roughl y mea
su re 90 feet of w ire and at
tach an end to one of the
eyes . Measure 40 feet from
the eye and tag the wi re
with some tape. Measure 2S
more feet and twist a loop



Hand-held Transcei ven
Deluxe models lIelulu SALE
IC-02A for 2 mete rs $ 319.00 289"
fC-02Af w/ DTMF... .. 349.00 31491

IC-04A for 440 MHz fBA
IC-04AT w/ DTMF ... .. 379,00 33911

Standard models lIelular SALE
IC-2A for 2 mete rs $ 239.50 2l4'l
IC -2AY with TlP 269.50 219"
IC-3A lor 220 MHz. .. 269,95 23491

IC-3Af with TTP 299,95 239"
IC-4A for 440 MHz 269.95 23411
IC-4AT with TTP 299.95 239"

Acce55orie5 for Deluxe models lIelular
8p-7 800mah / 13.2V Nicad Pak . use BC·35 67,50
BP-8 800mah/8,4V Nicad Pak . use 8C·35 62,50
BC-35 Drop in deskcha rger - all ba tteries 69.00
BC-16A Wall charger . BPUBP8.... ... ... ... .. moe
AcceHories for bolh modets: lIelular
8p-2 425mah17.2VNicad Pak . use BC35 39.50
8P-3 Extra Std. 250 mah/8.4V Nicad Pak 29.50
8p·4 Alkaline battery case ..... .... ........ .... . 12.50
8p·5 425mah/l0.8V Nicad Pak . use BC35 49.50
CPo! Cig, lighter plug/cord . BP3 or Dlx...... 9,50
OC-l DC operation pa k lor standard models 17,50
LC-2AT Lea ther case for standard models.. ... 34.95
LC·14 Soft case for Deluxe models. ....... ..... 17.95
HII-9 Speaker mic rophone 34.50
HSIO Boom microphone/headset.. .... ........ 19.50

HS-IOSA Vox unillor HS- I0 (dlxonl y) 19.50
HS-I0SB PTT uni t lor HS·lO 19.50

Ml-! 2m 2,3winllOwout amplilier. SALE 79.95
ML-25 2m 2.3win 20'11 out amplifier SALE 179.95
3A-TT N Optional TT Pad . 2A/3At4A 39,50
SS-32M Commspec az-tene encoder 29.95

Shortwave receivers Relular LE
R-71A 100 Khz·30 Mhz digital receverszss.m 689"

H-32 500 Hz CWfilter .. .. .. . ... . .. 59,50
(x·310 Voice synthesizer 39,95
IIC-ll Wi reless remote controller. .. 59,95
CR-64 High stabilily oscillator rta l 56,00

R-70 100 Khz·30 Mhz digital receiver 749.00 59911

EX-257 FMunit 38.oo
IC-7012 Iransceive Interface. 720A 112.50
H-44A SSB filter (2nd IF) 159.00 I44'S
H-63 250 Hz CWfilter (lst IF]. . 48.50
SP-3 External speaker... ..... . .... 49.50
CK-70 (EX-299) 12v DC option.. . . . 9.95
IIB·12 Mobile mount.. .. ... ... .. . . . 19,50

HOURS: Mon. thru Fri. 9·5:30; Sat. 9-3
Milwaukee WATS line 1-800-558-0411 answered
evenings until 8;00 prn. Monda y thru Thursday.
Please use WAYS line for Placing Orders.
For other information,etc. please use Re ular line.

Closeout Item Relular NOW
IC-25H 45w 2m FM w/up.<fn TTP mic 389.00 299"

8U·IH M~mor y beck-up 38.50t lO"·
t 8U·IHSID purchased with IC·25H. otherwise S38.5O

IC-27A Compact 25w 2m FMw/ TTPmic 369.00 32911

IC-27H Compact 45'11 2m FM w/ TTP mic 409.0036911

IC-37A Compact 25'11 220 FM. TTP rruc 449.0039911

IC-47A Compact 25w440 FM, TTPmic 469.0041911

Uf-I6/EX-388 Voice synthesizer 29.95
IC-120 I'll 1.2 GHz FMtransceiver 499.0044911

6m portable Relular SALE
IC-505 3/ 10w 6m port. SSB/CWxcvr $449.00 399"

8P-I0 Inlernal Nicad battery pad 79.50
8P-15 ACcharger. .. . .. . .. .. .. .. . .. 12.50
EX-248 FM unit.. . .. .. . .... . .. ... .. 49.50
LC-IO Leather case 34.95

Hf Eq uipm e nt Rer;ular SALE
IC-740~ 9-baml 200w PEPxcvr w/ mic$ 1099.00 899"
'FREE PS-740 Internal Power Supply &
$50 Factory Rebate· until gone!

PS-740 Internal power supply 159.00149"
~EX-241 Marker uniL. .. . .. . .. ... . 20.00
~EX-242 FMunit.. .. ... .. . .. .. . .. .. 39.00
~EX ·243 Electronic keyef unil. .. . .. 50.00
~H-45 SOO Hz CWfiller {lst IF) . . .. 59,50
~FL-54 270 Hz CWfil ter Ilst lF) . .. . 47.50
~FL-52A SOO Hz CW fitter (2nd IF) 96.50 89"
~H-53A 250 Hz CWfilter {2nd IF) 96.SO 89"
~H-"A SSB filler (2nd IF) 159.00144'1
SM·5 8-pin electret deskmicrophone 39.00
HII-IO SCanning mobile microphone 39.50
116-12 Mobile moun!. 19,50

~Oplions a /50 for IC-745 lined be lo w
IC-730 8·band 200w PEP rcvr w/ mic$829,00 599"

H-30 sse fil ter (passband funing) 59.50
H-44A sse filter (2nd IF) 159.00144"
H-45 500Hz CW filter 59.50
EX·195 Marker unit... ... . .. . .. .. .. 39.00
EX·202 LDAinterface;730I2KL/AH·l 27.50
EX-203 150 Hz CWaudio filtef .. .. . 39.00
EX-205 Transverter switching unit 29,00
511-5 g·pin electret deskmic rophone 39,00
HM·IO Scanntng mubilemicrophone 39.50
118·5 Mobile mount.. .. . . ... . .. .. . . 19.5O

IC-720A 9·band xc vr /.1-30 MHz rcvr $ 1349.00 899"
H-32 500 Hz CWfilter 59.50
H-34 5.2 kHz AMfil ter . ... .. .. .. . . 49.50
SM-5 g.pm electret deskmicrophone 39.00
M6-5 Mobile moun!. . .. .. .. ... .... . 19.50

IC-745 s-oa no xcvr w/ .l ·30 Mhz rcvr$999.00769"
PS-35 Internal power supply 160.00 144"
CFJ-455K5 2,8 kHz wide SSB filter 4.00
HM·12 Hand microphone. . .. . .. ... 39.50
SM-6 Desk microphone... . ... .. ... 39.00

~See IC-740 1i51 above for o th er options ( ~)

IC-751 9-band xcvr/ . l ·30 MHz rcvr $ 1399.00 1199
PS-35 Internal power supply.. .. . . . 160.00 14411

H-32 500 Hz CWfilter (1st IF) 59.50
H-6J 250 Hz CWfilter (1st IF) 48.50
H-52A 500 Hz CWfilter (2nd IF) . .. 96.50 891l

H-53A 250 Hz CWfilter (2nd IF) ... 96.50 891l

H-33 AMfilter.. .. . .. .. . .. .. . .. .. .. 31.50
H-70 2.8 Khz wide SSB filter 46.50
HM·12 Hand microphone 39.50
SM-6 Desk microphone . . ... .. . .. .. 39.00
CR-64 High stability reference rta l 56.00
IC-IO External frequencycontroller 35.00
118-18 Mobile mount. .. . 19.50

Options: 720/730/740/745/751 Reculu SALE
PS-15 20A external power supply.. .. . $149.00 13411

EX-144 Ada tor for CF· I/PS· 15.... 6.50

In Wisconsin (ou tsid e Milwaukee Metro Area)

1-800-242-5195

WICKLIFFE. Ohio 44092
28940 Euclrd Avenue

Phone 121 6) 585-7388
OhiO WATS 1 800· 362·0290

°0",,,d' I.800-321-3594
"'"

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLYtn;'
4828 W. Fond du Lac Avenue; Milwaukee. WI 53216 - Phone (414) 442-4200

-------AES BRANCH STORES Associate Store
ORLANDO. Fla . 32803 CLEARWATER. Fla . 33575 LAS VEGAS. Nev. 89106 CHICAGO. Illinois 60630
621 Commonwea lth Ave. 1898 Drew Street 1072 N, Rancho Dri ve ERICKSONCOMMU NICATIO NS

Phone (305) 894· 3238 Pho ne (813) 461 ·4267 Phone (702) ~47 ·3 11 4 5456 N, Milwaukee Avenue
Fla WATS 1· 800- 432· 9424 No In-Slate WATS No In Sta te WATS Phone (312) 631 -5 181

~~o'r~ ~~e 1-800-327-1917 No Nationwide WATS ~ ~ ~~Igae 1-800-634-6227 15 min. from O'Hare!
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2522 Paxson Lan e
A rcadia CA 91 006

Reference

1. John M. Haer le WB5I1R,
" Fo lded Umbrella Antenna : '
Ham Radio, May, 1979.

ground, pull the four loose
wire ends in to the tree
trunk and connect them to
the ir respe ctive eyes as
shown in Fig. 1 . All con
nect io ns sho uld be sol
dered or connected with
Servits .

Open-wire feed from an
unbalanced matchbox will
net you all bands from 160
through 10 meters. If you
desire coax feed. you might
have to adjust the top-hat
length to resonate the an
tenna to your preferred 80
meter frequency, although
you'll find it' s Quite broad
banded.

Now try 3790-3600 kHz
some even in g and enjoy
working ox. I kn ow it
doesn't outperform W1 CF's
phased array, but then I
haven 't wired the o the r
three trees!.

(8181 4 4 1·4 565 m -1 8 &m·6pm pst.

P.C. ELECTRONICS
Tom W60RG Maryann WB6YSS

• APPUCATlONS: COIdkl" POI1 a bkl TV ca me ' . lor , aces & o! ~.. , PUt>liC 5.....'ee
ev enl5. ' emole VCR. elc RemOI" conlfol 01 RIC . ,rp lanes Of 'obol" Show nome
~'deO l. peI, eompule' pll>\l' amS, 'epea l SSTV 10 local ...TV"", O~ depftnds Of\
an l..nna. and le"••n 'vp. I 10 40 m,le..

• FUU COLOR VlOEO. SOUND on on" .....aIl 3.25••" t>oafd

.. RUNS ON EXTERNAL 13.& vee al 300 m. sup(lly 0' baU,,'Y

.. TUNED WIT.. ONE CRYSTAL on 4 26 .2 5. 434.0. Of 439.25 mHl

.. 2 AUOIO INPUTS 1011 low Z dy na m"" a nd 10.,.. kl..... a ud,o mpul 'OUnd.n_
PO'!lllle f;oIof "ameras. VCRs. Of home compule",

• APPL ICATION NOTES & 1(:0\........1"" supphed lOf lyp",,"1 e . l....n.1 connecl'on...
I»(:kl9'''(I. .nd s vs lem """".',on

.. PRIC E ONLY 1159 de.....ed~.. UPS s.ul1ac:e ,n lhe USA Tlllf;hfl""oan e....
.m.I_ ' hc:eflw 01 floghe' 'eQu"ed ' Of pu,e"""", .nd """,,,.Ioon

CALL OR WR IT E FO R OUR COMP\.ETE CATALOG & mOle onto QI'l al~

dQw~ers. anlennas, came'as, elc.. 01 woo 's on in Vour a'ea
TERI,I$ ....... I,I. Sl...-ao'd. 0< CMtI only UPS COO tor lelephone Of l Te~
0I<l<!"'t & ~.I kID .......1y shopped ",,' h,n 2 (lay$. 311 01...... checks Slde.' t>eto<e
I/'lfPl'l'&tll T..""m,n,"lI eQuopm",,' sold only 10 licensed .mal""'" .~~oed "' 1984
CsI_ Ca~1 _ sa",", la .

KPA51 WATT70CM ATVTRANSMITTER BOARD

_AT IS REOUIREO FOR A COfllPlETE OPERATING $YSYEM? A TV .... ..~fl.
TVC-l", TVC·4 420-4 50 mHl lO ct>.nneI3 <lOW"CO"."""'.10em anlenna.lnd COS.
cab/oe 10 .__ P aet<age up I.... KPAS.•dd 1 2 10 14 vdC. .nle ....... and :I"J' TV
ca_a. VCR. Of comPule ' .."Ih. composol" VIdeo OUIPul Simple. en?

in the wi re. Attach about 30
fee t of nylon cord to the
loop. This is shown in Fig. 1.
Now climb the tree with the
loose end of the wire, mak
ing sure it lays close along
the trunk. When you reach
the tag height. screw in four
more eyes. Again, form a
loop of w ire through them.
Thread the loose end of the
wire through one eye and
throw the remaining wire
and nylon cord out through
the branches. A weight will
help. Bring up three more
wires using the respective
eyes. I did these one at a
time to keep them from tan
gling. The branches of my
oak tree were enough to
contend with!

At the top standoff eyes,
attach a 10- to 15-foot wire
to each. Either continue up
the tree with them to anoth-
er eye and wire-loop ar
rangement, or if you 've run
out of tree, lay them out on
limbs to form a semblance
of a top hat.

When you 're back on the

~

••••_._._..

~c:~

~ "bI·•~. .. ' .. - -

Designed for
APARlMENlS
MOmS
VACATIONS

MODEL Ap·10

" HAL" HAROLD C. NOWLAND
WOZX"

-

HAL·TRONIX, INC.
P.O. BOX1101 · DEPT. 7

SOUTHGATE, MICH. 48195
PHONE (313) 285-1782

QJicI< Simple 'nsta llotoo.ccercree 00 2 6.10.15.20.30
and 40 meters.Allcoils supplied.Onty22-1/2 inchesk:lnt;;:)
Weighs less than 2 ibs, Supplied wrth 10 ft. RG 58 coax
and counter poise. lM"lip extends to 57 j-eres. Handles
l4) to 300 wutts.
\&W-U1 when tuned
WrII'9101' nne 09f0Ia en:! ""'- MoW~

All ~TSMAl5E USA

~ BARKER II W1LLlAIISON
~ Q.IQIity CommurncatoOn Products Since 1Q32

AI VOU1 DtSmbuton wnle Of coli
10 Conal 5tfee1. Bnstol PA 19007
(215) 7&&-55&1

VAIUOUS CLOCII Itrr5

KU llIS AN D Dl'TIONAL flIl fllOIlY KIYS
M;"""•••• ..,. " •.•
' .... AOCuo<••, ••,' 0 ••"""'" '" ' -... _VV' ACCuI<(T W1T~ ..... " "'. ""
00"'0 <:Clll1I ."..,.. W1'~ '" ...c,_.::: " . se>co<, ..... """", '~o CAM

OCa.....,.,. '... " • •' OW """ ....""" '" __ ... _ , '0 ' AOCuo<• ••• """'. W1T~""" ".' -.. __
...., • COO'~"' '" CA '" '" .,...,...; COO.~~.. <:CIII• • CO_ COT< ..... ~ , ...~
. ...1 OOOCI..-ICICR CAM . "" """"" -.'OCW........... .
, .... ".,.' ...""'" '" __ """", _ fO ' ... """""'•••• ........- _ "
. ..COOOII I ,.,,~ ' , " CA '" ' <>.0_," "" .. ,"'~... £AO< CO"II COM
....... .... ,~ IOC ,"'" "" " "' _ ' __' . "" CAM

Sl'EClAL Of FfIl
.. .... ' """""'•••••""' _ _ '001'''' ' _ •.. .... ' """"" "" _ """-,.... .
.. .... ' """"" "" _....- ..,~._. ..' ........""" so:. ps __
-",.",... .
. .... __ ......... 1 """ fO ............ CICIf'I """__ '""" "" TCII>C>f "". _ ' ""' __ ...._ a.ou.. '""" .., ILOC_ ........ ..... .,... """ ..... .......

___ _ .. "... _. -'''''CI '''''''' "" "'... _ ......
"""'"'~. _ .........0 "" __ O'L£AK """""""~ _M,>oQo _ ' ''''__ COO ' _I .."" _ "" _ _ .._ _
. .. ...... .... e-o<:u -. "' ul ....-

.........'._._....... .'..• _Of I",:'''''''"'CI,.CICA .., .•'011 ....,.., _ , co-oufI . " ..... ....... --.............""
CAM .,... _ _ "_' .e....-. ..,._. ... ..._...._....... ....
• _ noc_Q.oco ." •• ..,... _ .......... "" """,-"" .COIloe .... '-_
_ .., ....... .".... _ .."" """CAM_..._co-.. .
. _ ...-: nte_"" .."'_._ _ .="' " _"'"""" oe"'''"' 'OQ.OCK a.ou.....--. ...... __. _ ........._ .. "' "_...-a."""
__ " • • e '..a.oca
CI..lICO. CAM e- ..
.._ • • e _ .---CIf!I''''- '- _ .'' _ _-"'""'-- .....-.. -..... fOII ' _ " ...._".._~LS ''''' ._ ..""""'" _ <00"'_, ..,,_ ooco . , • COOOIS~ CAM,......._ ---..... c.- _ ...... ......-".._

........- ..
~ "'.......fOII ..,. •"' ... _ .."' _ -"'-- "" .AWUO """""_ _ __.. _ -._ ·>oQo·· a.oca W L_ .._
..... . .......... a.ou.. . " ..... .,... _ lLICf'IlOOoOC '_-
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~ Announces:
A User-Friendly Software Package
Designed For Easy Operation ot Morse ,
Baudot. ASCII , and AMTDR. A Feature
Packed Program

MAIN MENU SCREEN

/ hh:mm:ss '"
MBA-TOR "
COPYRIGHT 19B4 BY AEA

SELECT:
M. MORSE
A. ASCII
R. RTTY
T. AMTOR
U. AUTO AMTOR
X. AUTO CALL
C. COMMANDS
O. OPTIONS

OPTIONS MENU SCREEN

TM

Now Available for the Commodore 64 Computer in Two Versions.
MBA-TOR 64 Software Package Only. at $119.95 Suggested Retail .
MAP-64/2 Software wilh Sell-Contained Interface $239.95 Retail.

Just look At Some Of The Features:

::::::::.: cw receive and transmit at 5 to 99 wpm, auto speed track on receive .
• 7 bit ASCII , receive and transmit at 110. 150 or 300 bauds.

-~'~5 bit Baudot, receive and transmit at 60, 67, 75, 100 or 132 wpm.
-~'~TOR . reCeiYB and transmit ARO (Mode A) Dr FEe (Mode B) and listen ,
-~.~ Beacon and WRU system, includes ORG check before XMT, won 't QRM .

::=:':Message forwarding system , AUTO-AMTOR still functions In this mode.
• Selects command menu.
~ Selects options menu .

+ Complete precompose split-screen display wtth status information.
+ Complete printer control including SElCAll/WRU printer control.

/
hh:mm :ss ,

I. CALLSIGN ?????? ,
S. SELCALL 7?11 •
T. AROTIMEOUT 30 •
U. USOS ON
M. MORSEFILL(BT) OFF
R. RITY SYNC (NUl) OFF •
A. AUDIO FEEDBACK OFF ,
C. AUTO CR ON ,
L. AUTO LF ON •
B. BEACON RECORD OFF •
W. WRAP-AROUND ON •
K. CW BREAK-IN OFF •
D. OUTPUT MODE WORD ,

24·hour clock. shows time in hours, minutes and seconds.
Allows entry of your callsign for auto operations.
Derived from your callsign automatically, can be changed.
Sets ARa phasing calls from 1 to 99 seconds .
Unshift on space, toggles on or off .
Transmits Morse idle character during breaks In KBD activity.
Transmits RTTY Idle character during breaks In KBD activity.
Produces click In monitor audio when any key Is pressed .
Sends carriage return the first space after 65 characters.
Sends a line feed after each carriage return.
Allows the beacon to be recorded to the asa buffer for logging.
Sends CR/lF if there is a space in the last 5 positions on the line.
Automatic transmit/receive switching during aso.
Transmit In word mode (text sent on space) or character mode.

/
COMMANO MENU SCREEN

hh:mm:ss

L. LOAD
E. EDIT
M. MOVE
S. SAVE
X. SET XMT BUFFER SIZE
C. SET COLOR
T. SET TIME

+ Break-In buffer on all modes, toggle aso buffer on or off.
+ CW speed lock and Farnsworth low-speed CW.
+ 10 soft-partitloned1

• message buffers plus direct from disk ortape.

1

::=:':Allows loading of message or asa buffers Irom disk or cassette.
• Word processor type edit functions on message and QSO buffers.
- Allows transmission of aso butter without disk or cassette systems.

1--- Allows you to save message and asa buffers to disk or cassette.
I-~.~ Set the transmit pre-type buffer to any size you like.

1
=:': Choose among any 0116 colors lor character, screen or border.

- lets you set the time 01 day clock.

+ Insert asa station 's call into any buffer while still copying.
+ Includes acomplete manual, keyboard overlays and cables for

the AEA Computer Patch 1M or Mlcropatch 1M Interface .
+ For more Inlormatlon call AEA, or see your AEA Dealer.

Advanced Electronic Applications, Inc.
P.O. BOX C·2160 • LYNNWOOD. WA 96036 • (206) nS-7373 • TELEX; 152571 AEA INTL
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Bob Eldridge VE7BS
Erickson Road
Pemberton BC VON 2LO
Canada

When Darkness Calls
On 160m, success means diligent planning. These tips

on gray-line propagation are your key to Top-Band DXCC.

Fig. 1. Formulas to calculate sunrise and sunset in decimal
U TC where "a" is the indination of Earth's axis with respect
to the direction of the sun at that particular time of year.
66 73 Magazine. October, 1984

A nyone who works Top
Band knows that strange

and wonderful things hap-
pen around sunset and sun
rise (twilight at your end of
the QSO, at the othe r end, or
at both), There are some in
teresting reasons for this,
and if you have a better un
de rstanding of what causes
the OX to emerge at these
special times, you have a
head start in the drive for
WAC or oxce 160.

"Sunrise" in this context
may last quite a while , from
sometime before the sun ac
tua lly appears until some
time after it has clea red the
horizon. The duration of the
effect de pends on the lat i
tude of the location and the
time of year. For example, in
midwinter at the equator the
time window is very narrow,
about ±S minutes; at 500
about + 45 minutes; at 60°
about ±90 minutes. If you
have watched the sun rise in

Sunrise =

Sunset =

longitude W
15

longitude W
15

the tropics, you will have no
ticed that it rises a lmost due
east an d zooms stra ight up
into the sky ve ry qu ickly. In
polar region s it creeps out of
the SSE horizon and travels
almost horizontally, so it is
not easy to decide just when
it has actua lly a rrived.

Finding the Times of
Sunrise and Sunset

There is no problem in
knowin g when to expect
your own sunrise and sunset,
but how can you find the
times for a pa rticular OX lo
cation? Here are some of the
ways:

1) The /l OX Edge" is a
slide-rule-type ope rating aid
made especia lly for this pur
pose and has information on
zones, prefixes, etc., as well.
It is simple to use and is
available fo r $14,95 post
pa id from : The OX Edge, PO
Box 384, Madison Square
Station, New York NY 101 59.

cos - 1(tan a x tan latitude N)
+ 15

cos - 1(tan a x tan lat itude N)
15

2) If you have a ca lcu lator
whi ch han dl e s t rigo no
metric functions (and you
know how to use it), the
times can be calculated us
ing the formu las in Fig. 1 . To
use these formulas you have
to know the incl ination of
Earth's axis with respect to
the direction of the sun at
that particular time of year.
John Devoldere O N4UN has
a table showing this in his
book, 8D-Meter DXing, and
can a lso supply a compute r
printout of times by prefix.
An inclination table can a lso
be found in K6UA's "G ray
Line" article in CQ, Septem
be r, 1975, p. 30.

3) If you have a Commo
dore computer, you can buy
a co llection of programs
(whic h includes an excell ent
sunrise/sunset program by
Dav id Williams) for only
$10,00 from Public Dom ain,
5025 Rengeline Road, West
Milton O H 45383. If you
own a Commodore 64, ask
for Collection #4 and you' ll
get 37 othe r programs as
well fo r your ten bucks
can't beat 25¢ a program !
You enter the latitude and
lon gitude of the location
and the date ; if you wish, it
will automatically convert
to UTe (GMT fo r the o ld-

fashioned or Zu lu for some).
The computer a lso asks for
the angle of the sun over the
horizon. I ente r 00. The au
thor of the program put in
- .750 as "a widely-used fig
ure." It makes only a few
minutes difference in the
calcu lation, but if anyone
ou t there in 73-land knows
what this is a ll about, write a
letter to 73 and let the rest
of us know.

4) Fina lly, you can use Fig.
2, which is taken from a
COR Report and is good for
anywhere in the wo rld at
any time of the year. The
time scale is in local stan
dard time, so use the longi
tude of the station concerned
to convert to Universal Time.

On the month axis, esti
mate the position of the spe
c ific day on the scale. This is
very important in spring and
fa ll; for exam ple, you will
see from the chart that at
50 0 S on the 1st of February,
sunrise is about 4:40, but by
the end of the month it is
525.

The Gray Line

The great ci rcle line
around Ea rth d ividing the
dark side and the sunlit side
of the planet is called the
" te rminator." It is not a ve ry
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The re is a nother phenorn
e non whic h he lps the rop
Bander at sunr ise. O n the
d a rk side o f Earth, the ~ - l ay·

e r IS highe r th an it IS o n the
sunlit side . At the term ina
tor, where the t ra ns iti o n
from one height to the other
occurs, the layer is lilted and
sign a ls re flec ted fro m it
come d ow n at a mo re usefu l
angle for OX working Fig. .3
illustrates thIs e ffec t. wh ich
was expla ined in 1979 by
Hortenbach a nd Rogier J

So what do we do about it?
• At your sunr ise, look for
signals f rom the we st of you.
• At your sunset. look for
signa ls fro m the south a nd
southeast (along the termi-
nator) and then from the
east
• If you are in darkness,
look for Signa ls from the
east at the distant station's
sunrise or before it
• If both you and the dis
tant station are on the edge
of the da rkness path, there is
an especia lly good c hance
o f propagation between
you •

>4-1-+-1

1---+--+---1-:+~O+-I--H

sharp d.vrsion except near
the equator. and rad io ama
teurs call It the gray hne. a
d e sc riptor brought into
radio terminology by KbUA.

On the day light side of
Earth. the Dfaver of the ion
osphere is heavily io nized
and absorbs most of the l bO
and BO-meter signa ls. pre
venting them from reacbmg
the retlectmg layers above
At night the Dfaver has de
cayed and the se signa ls (ail
eastlv go through to the
upper lavers and be reflect
ed down to more distant 10'
cations

At the termmator. a spe
cial condition exists bg .3
shows the conditions In the
ionosphere which help the
Dxer at the eastern end of
the darkness path at sunrise
(European working into W.
or W worklllg mto JA. for ex
ample).

lo mza non bu ilds up first
in the upper laye rs. end In
fact. never entirely d isap
pears from them in the mid
d ie of the night. At twi ligh t
the Ddave r is only pdrtla lly
io n ized ' too litt le to absorb
the lbO-me ter signal, a nd
too muc h to a llow the
Sig na l to pass st ra ight
th ro ug h to the upper la yer
and be re f le cted d own to
me d ium d istances (.IS it
doe s d uring the n ight )

The partial io ni z atio n
causes the signal to be re
fracted (bent) in the D
layer, and It may tra ve l hun ..
d reds or thousands o f nules
wuhm the layer before go
mg on its way to the upper
laye r. Not o n ly does It go
further before luttmg that
laye r. but It also arrives at a
narrower angle. makmg for
both better retlecuon and a
longer hop

You c an see that for a sta
tion right near the term...
nator. en antenna With a
high angle vertical takeoff
lobe may sometimes reach
out further than one With an
antenna whn h concen trates
the signal closer to the hoo
zon, but the low-angle an
tenna WIll stay In contac t fo r
a longe r penod after sunrise
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AOVERTISING COPY

73 CLASSIFIED ADVERTISING

MATERIALS

Send 10 Ad.efl iSlng Depart ment, 73, Elm St,eet , Pele' l>OrO<Jgh Nfl 1l3~ 5ol!

HAM HELP

SCHEMATICS: Aad lO rec ei. ers 192QsJ60s
Send name, brand, model no , SASE. $ca,a·
mella. PO Bo. 1, Woonsocket Al 0280/.)·
0001. BNB214

QSLS & RUBBER STAMPS. Top ~....1I1 ~ .

OSL samlliea and al an' ll ",formation 50c
Ebbef' G,aphlcs 0 ·7, 80, 70, Weslervi ll e
OH 43081 8NB218

CHESS PLAYERS- Rad,o-c hess scneo
ules. rnal~, tournaments. Details: K2YJ.
Bo. 682. Cologne NJ 08213. 8 NB2Q7

COMMODORE 1M O_ERS, Now • custom

CW catlridge .."U' you. n;ome .nd calL
$end and .ee"""" up to 30 wpm wilh spli t·
$C........ d.splay Complete "" tn instruc·
!lOllS and scr>emII1 OCS 10.- home--Orew inl...·
lace only $3995 Cuslom ON 2.0 l rom ALC
Eleclronics, 118 W, Cor.. l A-e " Ridgocrll'll
CA 93555: (619)-315-7203. e N8208

MAkE PRINTED CIRCUITS BOARDS w' l l>
OUt messy CI>ef'rllC;oIS Complete ,nst ,uc·

l io " s , $2 00 paSlP,IIId Kennelh H. nd
W82EUF. PO Bo. 708. East Hamplon NY
11937.8NB217

2000-+ new CClf'l'lP(lnfltlI l"IrlS' CilpaCllor, .
resistors. <JKIdes. lr_lam-s, erc. $1.200
(If lIeslottto' Ca.l VI, {818l-165-2422. BNB212

TW().METER QUAD-l",o-<!I ement plastic
ecesucenee. An embl y 'equ ired , $21,50
+ $4.00 s&h, Mlchi llan restceots add 86
sl ate ta•. Mercu' y Product s, Bo. 598. Sau ·
oal uck MI 49~53 BNB209

EIMAC 8874I _New, I..te ma nutacture,
$160. W9ZR. 141 4~434 2938 e NB210

eACK ISSUES OF 13: January 1\169
tn,ough Febfu• .., 1982 complele e.cep t
10.- Ma ,cn 1980, Pte'er pickup 0.- you pay

S/l'l't'ing 13 "e.r, 01 art lCleS' $130.00
St_ GoIdsl"'''. 99 Cfl,I,1es St., F!e;td lng
lolA 01867, t617)-9<14 7102 _ belo.-e 11
E01. BNB2 I ~

EHGlNEERING SOnwAAE_Free til'"' an::I

money back guaran lee. CP/M. MSDOS,
TRSOOS. PLOTPRO - g laph pr inl ing p.o

g 'am. linearll oga" th mic, multiple lliol s,
g ' id l ines, labeling, $5295 ACNAP_ ana·
l~zes aCli.elpassl.e eiecteorac circui ts,
Monte Car lo, wor Sl-case. sensitl.i l ie s,
$529'i , SPP-S111nal ll,OCeSSII1>;, FFT, lifl'
ear/nonl,,,,,a , , L.. PI..ce, l ,.nsient an.. ly.

sis. more. S62 95. BV Engineering, 22lX1
Business Wa~. SUite 207. R,_ side CA
9251)1; (714)-781-<1252 8N8216

cn REPAIRS , M. ' k Manoelkern. 2315

Q9rby s t., Berkeley CA 94705: (~1 5)-!>49·

9210 , BNB213

SES r«eo.....s & dOwncon. wfifl$l'~ capa
DIe 01 recer. 'ng be1..een 2 GHz & 4 GHz.
l una ble " UIlIO, as .s· $100 0C\'se1. G;oll VI,

181 8)-7~ 2422 8N82 11

YOU (CAN BE) VERSUS CRIME. 5ecu" l y
ala ,m sys lem, ..as ily learned, Emllloy
ment-businen te"it ic . Age no Darr ier. Get

in no"' , Don't del a ~ , inl ormati on package
$2.00. Se<:url ty Electronics lnlernational,
PO Bo. a56,RK, Grand RapidS Ml 4950 1.
8N8203

V.C·20IC-64 budget pr iced interl ace/lot t
ware to- l ull CW ,c./.m1. Fealures LEO
tUlling, p<og.amm.ble messaoe bulf", I ,
large type-ahead buller, and more. Wo.-k l
"' i1h .ny . Ig , Specily compullllf.nd d isk Of

cassert", $.3950. PaUl Ro5eN<r. nz N5fON
Floule., eo. 240 , Ta1b' TX 16574 6NB19 1

KT5S SUPER OJ( SLOP ER 8O- 1Om onl ~

$5995. KT58 mun,Dand d,poie lBO- 10m
onl y $59 95 2-l<W rollef inducto.- as uH)

147.50. W... l'*-boot k' l tpl~ sa 95
p,p. MUCh mor. ' Inlo a... il . b1e "'i IQ.Tec.
PO Bo. 100 1. Oak v.." C A 93022. l805~
646-9645 BN8196

NEW HAM,SWL SOCiETY for unily ot
Ihoughl & lea 'n ing. Open to all, Many top
Ics, a"'ard l , hee ad space in lle'iod ical ,
society net. museum parti cipalion , Shac k
pies & OSLs "'elcome, W,iters needed
SASE tor info to RCSW , 32 Allllleg.. le.
Ben ninglon VT O!>201. 8N8197

ANTENNAS WAHTED: We pay CiI$h to.
surplul . ma teu, ..nd CB antenn;os, MUl t

be In o"glnal bel.es and ill ,eason.ably
good COf'Khl I01l , $end a lisl 0.- call: H C

Van V.1ZSh CO,. 1140 H,ckory Trail. Down·
ers Gro. .. lL 60515. 8N8195

WANTED_MILITARY SURPLUS RADIOS.

We need Collins 5.48L-.4 . 548U·l . 5.48TY
42&1-2, UHF 719A, 6 18T, ARC-94. ARC-I02.
RT·7121AR(;.105, ARC1I4. ARC·115. ARC
116. AT-8231ARC131 Of i'M622. W,1I';OlI tnTA
or RT-857IARC·I34. ARC-I59. Rll 167 Of
R1·11681AR(;.16<I, ARCI,., RT·l2991ARC
186, APX·16 , APN· 111, MRC·96, 716F-112.
HF·1D5. Collins antenna couplers 490T.l ,
490T·2 , 490HI. CU·165!lA1ARC. CU,I 669I

GRC. CU-14021ARC, 4908-1 , CU·12391ARC·
105, Top dolla, l"I id 0.- l,ade tor I'\flw ama·
l eu, gear , Wrile or pnone Bill Slep, Slep
Elect,onics Compa n ~ , Hillh"'ay 441, OltO

NC 28763; (704l'52 ~·7519 BNB204

SWL REPORT FORMS de" "gned tor rna..·
mum inlor.....lion al you. Ilsten,ng POS'
Gi... ' eal meafl lng to you. OX rep)f'll. 0&
ta ils 2 IRC. Roul. 31131 Champton SI.,
Christchurch , Ne",Ze,, 'and, BN81 811

DIGITAL AUTOMATIC DISPLAYS l or

FT.l 0 l l , T$o520s. Colli flS. Drake, Swan.
Heath , and o l hers , Si, 112" d IgitS, Wri te
fo.- informalion. Grand Syslems Dept. A,
PO Bo, 3377 , 81 ai n e WA 982 30 :
(604)--530-455\ . 8N BI83

!I3,OO. Masl lllfca r~i s.- inc i ude numbe'
and e. pi,ahon dala. QUTPRl NT. 44 For ·
rest Road, F'landolph NJ 07869 BN8159

SCIENCE SOFTWARE fo, VIC·20 and

PC·2 Radio aSlronomy, moonboonce.
amateur satell i les, etc. Da.id Eag le. 7952
W. Quar to o.. li11l eton CO 80 123; (303)
972·4020,8NB153

FREE CATALOG _ compu'e' ' Ullpl,es
Con trol Data SSlDD. $21; OS/OO. $31. Dy.
s.an SSIOO, S3O; OSIOO. $4(1 , RibbonS:
MX80. $7.50; MXIOO, $14. Ok,d;ota 82·92.
$.2.50; Olnda ta 84. SS.OO: O,.b1o Hytype n
~, $4 40-. Oi.. bIo Hytype II llylon, $4 80;

NEC Splnw"ter~, $4.75; lkluUet surge
. nd ~ke power Slnp, 149.95 St"l't'i"O,

ELECTRON TUBES, Recer",ng, l1.nStM·
l ing , microwa. e .. . • 11 lypes ••a.ll ..ble.
u rQll 11ock, Next -o.1y del,--,. In most
c.ses, O.ily Elecl ronlcs, 14126 Willow

u ne. Weslmlnsler CA 92683: (7141-894
1368, a NB150

IMRA _ lntem alional MISsion Aadl o Asso

ci ation helps missiona"es b~ suppl ~i ng

eqUipment and running a I'\fl' 10.- tnem daily
e,cepl Sunday, 14280 MHz. 1900-2000

GMT. er. Bernard Frey. 1 Pryeo " .onor Rd .
u'chmonl NY 105J8 8 N8123

MILITARY TECHNICAL MANUALS to.- old
.and Ob5OIete eqUipment 6O-paoe catalog.
!I3.00. Mill t.. ..,. TechnlCilI Ma n",,1 $er< ice.
2266 seoesec A..... Long Beacl>C A 908 15.
eN6()(5

DEADLINES

Copy muSI be .ecel.lld In Pel ....t:>o<ougn b y lhoe 511'1 0 1 the seccec month pre
cedIng the oo.e, d.. ,e II cop~ is ,ecel.ed ..l1e' 11>e deadline, II ", ' II be ~l'I<!duled

10 'un the follo""ng month, unless s peclt,call~ p.ot"blted b~ the ..d.e'tlse'

r

MOBILE IGNITION SHIElDING, Free li tem,
lure, ESles Ellg ineefl ng , 930 Mari l'\fl Dri.e ,
Port Angell!'!> WA 98362 , BNB006

WANTED: CaSh paId lOf used SPEED RA·
DAR EOUIPMENT. Wm e Of call: auan R

E!u erman. PO 80, 81.1 . Non l>t.e1d IL
80093:PI2'l-~I-890 1 BNElO3O

RATES

1""" v,d";l1 (non-commetCl illl 15c: per ",OUI

CommerCial , 50c pel wOld

P,epayment by chec k 01 money order is req u" ed ""th your ad No d,scounts 01
commlss;ons au, ava ,lable , Please make your payment 10 73 Rat es '0 ' mullople

,nse, ' ions are av...uere on ,equest

..AGICOM RF SPEECH PROCESSORS
Add 6 dB 01 aver..ge output w ,th genuine "
Clipping in you' tr ansmitter' s i-I stage
CUSIOm eng inee'ed to' Kenwood TS·120.
TS·13O, TS·43O. l S·520, 1S·53O, lS-820;
D.ake T·4X. TR·7; Vaesu FT·t02, Exceuent
speec h qu.. hl~, simple ,nstallahon. .. t·
Io.-dable p< ices ' SASE to.- d;ol.. and cos t
M..gocom. PO 80. 65!l2A, Beolleoue WA
98007 , BNB1 0l

REPAIR. .. ,;g....-1, Cill1btal lon. Col lins

"'''lien esllma t(!$. S2S, non-Co!llfl$. $50.
IU MAN , I207H~,nI5 eNe l 17

BARrER'N' BUY

Aa.e<I,s ,ng must pe.t .. ," 10 amat """ ' '''' '0 prooucts or se... 'ces NO spec,al
IlyoulS Of pos'tIonS ,o'I! poSSIble . ....11 ~."l+S"'1l <:0(>1 must De s ut>m,lled lyptt

..."11"" tdoubl~Sp;1lCed) and .....st ,nclude lull ....me iond addr~$ Copy " mIte<! to
lOll "'o<ds,~lImum. Coun t only wOfdS on Ie , I AO(l'Ol'SS. hee

73 cannot .....,' y _ "'"'\1 cl ,u rns ..nd ~rmoI be I'>eId ,pspons,ble 'or Cl..,ms
~ by lne _,,_ l ••boh l y w,lI be limIted to ...., '''0 ''''y necnw"y COf'l!'C
!lOtI In ,he .... . , au, laDle ISSue 73f~ ttoe flQhI to '0!1«1 any copy_
unsultaDie

I need someone 10 adjuSI a MIt e tele

typew"t",. I will pay all repa ir COSIS and
shi pping

Harold Pa....1 WB2BNH
2. C.ryl A_ &-C

'1'''''''.... NY 10705
1914~9

I need help loca l ing deSign d..ta and
wl, ing Info.-malion tor Wiling power l,aflS'
formers ,

H.....d Mul'" N1FOA
l&6ESlSE

Eptwata WA !lU23

COMMODORE M CW INSTRUCTOR PRO·
GRAM. General"" ON on TV speaker Rion·
dam COde. keybodrd inllut , 0.- p+'erecorOed
CW teslS. Cha,acler speed and Sllac;ng
sel indepetlden tly, Des,gned to.- C'asses
.nd loc,easl"tl COde speed. $15,00-dlsk·
e11e or Cilssette {Specilyj. Denn.s 01_
N78CU. 22000 S TOI'Iya Ct . Oregon ClIy
OR 97045, BN B2D5

HAM RADIO REPAIR, lube lhrough so lid
s tale, RObe,1 H..II Eleclronlcs. PO Bo.
8363, San F,ancisco CA 94128: (408)-729
8200. BNB219

HAM TRADER YElLOW SHEETS, In OUr

23rd year. Buy , swap, selll'lam-.adio ge.at
Published twice a monln AdS quockty Cll

cul..l e-no long ... ..,. lor result s. SASE fOf
s.ample copy $\I IOf one \'Nr (24 issues)
POB 356. WhNtOll IL 60189 BNB220

Teolegraph 0.- "" relesS key, m;ode in
Soul h Amerial to.- use III Sou' h Ameroca.
...allted lor a p< i.ate ccnecnce.

Dick R.nd.1l K6ARE
1263 Lallehu,sl Rd.

lInrmor. CA 945!)(1

I need achemahc diagrams and . tign.
ment insl ructions 10.- Hsll ict.fl",1 SX 111
and HT«. I will pay copying cost and

posl .ge or copy and retu' ",

WIlliam Hartlay K2RDS
1201 Paul A.a.

Sct>elle<:lady N Y 12Ml6

FOR SAlE.; LNW Sys'em ExpatlSOOtl 2 S250,
Holmes Sp+'lnl", 145. u ngley amDer CRT
$50. TEK-snA ma.......l $30. minI 51J4 $200.
TEK-585A OIl ca' l wlma nua l & 3 pl Ug'ill
uni's 142'5, 4·1ooOA usedftesled $50. Rus·
sell L La wson, 124 Soutn Grand 51.. Wesl
Suffield CT 06093; (203)-6682871, BNB206

0)( HEAOlNG MAPS lor Boslon. NYC, Phil&.,
Balt imore, oeuc«. AU.nt a. Chic;ogo, N_
Orleans, Sal'll LOU' I , Dall as, LA 11 J< 17

$1.75 pp. 22 x 34 $5 95 lIP· Specity City, 8 i ll
Mas sey W2HOJ, PO Bo. 391, Hainesporl
NJ 08036 BN8221
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SOCIAL EVENTS
lng will be available a l1 !lf 400 pm on Friday
lno ,eser. ad spacesl, Prolill benel it the
Shrlners ' s..", Instit ut e and lasl s pring's
donalion wll 1.5,813. FOI' a map 01' more
lnlom'\lltion. send an SASE 10 Joe Oema
so K1FlOG, Slar Roule. 80. 56. BuckS{lO(l
ME 04<116.

door tailgati ng is 13.00 addi tional and i...
door lailgaling is $6.00 add,lional. Food
will be avail a ble. Ta lk~ n on 147.7351.135
and 146 521.52. FOI' table ' eserva tiOO'l$ and
_ inlotmation, w" le M,ke Vore W'JI:.Oi.
909lI Lambsk in Lane, Columbia MD 21045.
01' pIlQna (301 t-99<!.4953.

2300 MHZ MICROWAVE DOWNCONVERTER

lA,"'l/S in rm.~ II,. p'v>o;JN I,.. 01
~rve "'" "I~~~.;"b~ baSil. Thol fol
/owing ;nf _ liotI should be inchIdMJ in

..-..y IInnout>eemenl: sponsor. _r. d. ,.,
tim. , plac.. ~Iry, s,a/fl. adm,ssion c".~ t,'
.n~A IHIU(fI' , t.lll·in frequencie. , and r/le
""mil 01whom /0 con/actlor fulfn9f mlorm.·
lion. AnllO<lncements must b8 f8Ceived by 73
Magazine by rhe li,U of /n" mon/h. t", o
monr", prioT10 rllfJ monrh in which 'rnt f1IIe(It

w ..~ Md 10 Editorlal OfIioN, 73 Mag.
&lJnII, P_ SI.""~ NH 03458.

o n AWA ONT CAH
OCT 5-7

The QU Ama teur ~io Club ",ill

hOStl". 16th 1Radio Society 01 (In.

t"rio eon--.tion on Oclobet 5-1, 1984. lit

thol new W" l,n Hoolel in Otta ",• . Regis tra 
t ion is $8.00. the ~mateu. progfam Is
$4.50. the Friday-night eyeball ;lnd da nee
I, $6.00. lind the Saturday bi"lQ"",t lind
dancep.·piece orchest ra) is 521.00. Ollle<
faal uraa Include lorums, papers , commer·
clal d isplay. all day Saturday, and II Sun'
day-morning program. Talk·ln on 1.6.3.'
.9<1 . For more Intormatlon, contact RSO
eoo.....nl lon COmmill...., PO 80. 15806,
Slat ion " F", Ollawa. Onl ., Canada K2C
asr.

WARRINGTON P...OC,.·,
The PId< Rals (M!. ilY VHF ARC! C(O'.

di~1y irwIla a ll amet and 1heN' lnends 10

I!Ie 8th annulll MId-AUantie VHF Conler·
ence which will be held on Satutday. oetc
ber 6. 19lW, t,om It.OO am to 5:00 pm. OIl the
Wanlngton MOlOl' Lodge, Roule 611. Wa,·
rington P.... and to th&i, 131h Pack Rat HOI....
arama on Sunday. OCtober 7. 1964. Irom
7:00 am to 4:00 pm, 'Olin 0' sh ine, at lhe
Bucks Counly Drtve-ln Theater, Roule 611.
Wa rrington Pol.. Tha confe rence w;ll fea tu,e
an a ll-day VHF p<O\lrlll1l, a cocklail hoUl'
and Qet ·logether I I 6:30 pm, and a bulte!
dinner ($13.00 each) al 7:30 pm. Conlerence
,egist ralion Is $4 ,00 in advance(belOl'e Sap.
lember~ 1.5.00 a t the door, ",nd i...
d udes acm;ssion to the Hil/TIiI.ram.. AI).

mi$$ion 10 the~..... , ............81 on
$I,onda,y is 13.00 and _ling spa<'WI are
S5..OO Nd'l. The ~t. will open al 600 am 101'
sellers (bring rou< own tablesl- Food and
dOnI< wi ll be ava ilabla. Taik~n on 146..52
101Hz (W3CCX),. FOI' mora intormation, con
lact Hamarlma '84. Posl Oflice 80. 31 1.
Soolllamplon P. 18966, 01' phoria Lee A.
Coheo K3MX M al l21 5)-635-494.2.

DEERFIELD NH

00"
The Hosst rade<s ' Fall Tailgale Swap

lesl will be .....d on Salu,day. October 6.
1964. sunrise 10 s unset. a t lhe la irgrounds.
Deerfield NH. AdmIssion is S2.00. -M>ich I...

dudes lailgattn. FOI' a nominal lee. camp-

HAMILTON ONT CAN

OC"
The Hamilton Amat_ Radio Club, Inc.,

will hold ilS 2nd annWllllea markel on Sal·
u'day, Oclober 6, I lllW, beginning a l 8:30
am, al Marrill Ha ll, "'nca , le ' Fairgrounds,
625 Highway 53 East. Admiss ion is $2,00.
Flea-markelvendors ' 8·loot lablas are $4.00
plus admills ion alld com~clal vendors'
Moot tables a'e $10.00 with admission in

cl uded. The<e will be,oem 101' 150 _oo s
and sel"" will be lrom 700 am to 8:30 am.
CoI1_. sot! drinks. and sandwiches ";11 be
_labIe. Talk~n on lo16.l&'lMi76 fVEJNCFl.
FOI' s pace ' esenrat iona, cootect HARe
Flea·Ma,kat Commillaa, PO eo. 2S3.
Hamillon. Onl~ Canada l8N 3C8. FOI'
_ information. contacl SIa n VE3GFE

onVE3NCF.

B...LTlMORE MO
ocr r

The Columbia Amata u, Radio Assoc ia ·
lion will hold its 8th annual ham/ast on
Sunday. oetceee 7. 1984 , Iro m 8 ;00 am to
3:30 pm, at the Howard County Fa ir·
g,ounds {15 miles west 0 1 Bailimore. just
off HO on Routs 14., 1 mile weSI 01 Route
32l- Admiss ion ill 13 00 a nd XYLs and chil·
dren will be admil1ad tree , Tables ate
18.00 additional il paid by Seplember 30111

and 18.00 add,l iona l a ller Ihal <lat e . Oul·

ROME O'"
ccr r

Tha Rome Ham/est will be held on Sun·
day. OCtober 7. 1964, baoinning III 6:00
am, at Ihl! CiViC Center In Rome G.... Talk·
in o n 147.901.30. For more Inlo,ma lion ,
phone T. J F'....man a l (404)-232·2830.

BENTON HARBOR lol l
ocr r

The BlOssomland . maleu,~io AII5O'
elaliOn will tloId ,ts 19lW 8Io6somland
Blast on Sunday, Oclober 7. 1964, Irom
6:00 am to 3:00 pm EDT, at the Laka M",h;'
~n Col lege Community cenllf.~ b it
30. jusl wast 0 1 Benton Har1)Qf loll. Admis
soon is $3.00 pef peo-son and libIeS _ 56.00
each. Spec;i,1I leat ures will include an Ai,
Force MARS dillplay. a Skywa'n t,a ining
p' og 'am, ..nd a radio--conl,ollad a irplane
d,splay , Taik·in on .221,62 and ,52 simple• .
For more inlormalion, eonlael BARA. PO
80' 175. S t. Joseph MI .9085. o r phone
Paul WD8MWT at (616)-963·1710.

SANTA FE NM
ocr r

The Northern New Me. leo Hamlesl will
be held on October 7, 19lW, Irom 8:00 am

- . .

Send check or money order to:
K&S ENTERPRISES
Box 74 1 .-16!l

Mansfield . MA 02048

"'"-:::::::----- -- -
• Complete Downconverter
• One year Warranty
• Surge voltage protected
• Choice of two RF Preamps
• Model RP , .. $65 (15 miles )
• Model RP + .. $75 (25 mlIes)

197'7 to J une 1980 . . . '3.00 ea
JuJ,y 1980 to pi eBent • . '3.50 ea

Plus $3 00 Sh,pp'ng & Handl,ng

Viewsla, - Mod. VS 300A

BOI 4115, Greenville , HH 03(1.18
(603) 878·1033, le lu 887697

SEE US AT
BOXBOAO

MATCH MOST ANTENNA·FEEOLINE
COMBINATIONS TO YOUR RIG

MATCHES: dipoles. inverted vees . beams quads.
verticals, mobile whips, random wire. etc . tha t are fed by
coax, balanced line or single wire
MA XIMUM POWER: 300 watts Rf
INPUTS (selectable ' rom front panel):

a-coax: t-crect. 2·direcl or lhru tuner
t-bsrancec line (4:1 balun Inc ) Of single wire

IN·LlNE CALIBRA TED WATTMETER INCLUDED

ALSO IN STOCK
KITS: lor HF . VHF. UHF & Test Equlpmenl

COMPONENTS: TorOlds. Rods & Beads, Resistors.
lnOuctOfS. G.lpacllorS. Arlterttoa Components & W..e

1984·85 CATALOG SOC
589.95Fully Assembled

and Tested

Write for your copy todayl

'n5: Am.\eur Badia'.
bcb n l,ca1 Journal

Back Juue Order Dept.
80 Pine Street
Pelerborough, NH 03488

Add $1.00 per magazine for
shipping, 10 or m ore ba.ck is
sues add $7.50 per or der for
shipping.
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L~FRAMINGHAM Mil.
OCT 28

The York Region ARC will present the
8th annual Newmarket Flea Market on
Safurday, November 10, 1984, beg inning
at 0800, at the Newmarket Community

NEWMARKET ONT CAN
NOV 10

The Marlon Amateul Radio Club will
hoid its 10th annual Heart of Ohio Ham
Fiesta on Sunday, October 28, 1984, from
0800 to 1600, at the Mallon County Fair ·
grounds Coliseum, Tickets ale $3.00 in au
vance and $4.00 at the door; tables are
$5.00. Food and plenty of parking will be
available. Talk -in on 146,52 and 147.90/.30,
For more Informat ion, f ickets, or tab les,
contact Paul Kilzer WBGAX, 393 Pole Lane
Road, Mal; on OH 43302.

The Twin City Hams will sponsor en au
indoor ham lest on Saturday, November 10,
1984, from 9:00 am to 3:00 pm, at the Con
vent ion Genter, N, 7th Street, W",st Mon_
roe LA Features will include ",xams, swap
tabl "'s, new-tlQuipment dealers , and a
ladies' progl am. Talk_in on 146.251.85. For
more Informat ion, contact Benson scoa
AE5V, 107 Contempo, West Monroe LA
71291 .

west MONROE LA

NOV 10

The 2nd annual hamfestla lectlonic flea
market will be h",ld on October 28, 1984,
from 9:00 am to 4:00 pm. at the Kalamazoo
County Fairgrounds, Kalamazoo MI. Ad·
miss ion is $2,00 in advance and $2.50 at
the door. Four-toot tab le spaces and table
rentals are $2.SO in advance and $3.00 at
the door (spaces wi th poW"'1 must be re
served and paid for In advance). There are
400 spac",s available and dealer setup is
at 8:30 am. For mcee Information, contact
Ham 10 FM Club of Kazoo, Ken Losey
M8RUA, 2825 lake St reet, Kalamazoo MI
49001.

ALBUQUERQUE NM
NOV 3

The UNM ARC and the Wests ide ARC
willjolnlly sponsor a tailgate swapfest on
November 3, 1964, from 10,00 am to 2:00
pm MST, On the UNM North Campus park
ing lot. cOrner of University Boulevard and
Tuck",r Avenue, Albuquerque NM. Admis
sion is free; bring your own tables as none
will be furni shed, Talk-In on 147.751147,15
MHz and 449.31444.3 repeaters . For further
in format ion, send an SASE to Gary Bone
brake KBBI , 974 Arkan sas SE, Rio Rancho
NM 87124, Robert Scupp WB5YYX, 648
MarquiS Dr iv", NE, A lbuquerque NM
87123, or Jay Miller WA5WHN, 4613 Jupl·
ter NW, Albuquerque NM 87107, or via
3,939 MHz, 0100 UTC da ily ,

MARION OH
OCT 28

KALAMAZOO MI
OCT 28

The Framingham Amateur Rad io Asso
ciation, Inc., will hold its annua l !a ll lI"'a
malket on Sunday, October 28. 1984, be·
ginning at 10:00 am, in the Framingham
Civic League Bulid ing, 214 Concord Street
(Rle, 126), downtown Framingham. Ad·
miss ion Is $2.00 and tables are $10.00 (pre
reoistration is required). Seller setups ee
gin at 8:30 am, RadiO and computer g",ar
will 00 featured and food will be availab le.
rau.m on ,751.15 and .52, For more infor·
mation, contact Jon W",iner K1VVC, 52
Overlook Drive. Framingham MA 01701, or
phone (617)--877·7186.

GRAY TN
OCT 20

TAMPA FL
OCT 20

CHICAGO IL
OCT 21

CIRCLEVILLE PA
OCT 20

CHATIANOOGA TN
OCT 27-28

The 3rd annual CCRL Ham/est will be
held on Sunday, OCtober 21, 1984, from 7:00
am to 2:00 pm, at American Legion Post 1121,

6040 N. Clark Str"""l , Chicago IL 60680. Ad
mission is $1.00 In advance and $l ,SO at the
door. Tables are $2.00 each. Talk·ln on
145.030 simplex. For more information,
write Norman GeudIN KA9EZA, 6345 N.
Magnolia, Apt. 1-1 , Chicago IL60660, John
tcee KA9FUI, 2934 N. Mob;!e. Chicago IL
60634, Of Frank Bonnell WBOOHN, 1674 W.
Hollywood, Chicago IL60660.

Th'" fourth annua l Trl-Cilles Hamfest
will 00 held on Saturday, October 20, 1964,
at the Appalachian Fairgrounds, located
f ive miles south of 1-81 on Highway 23,
Gray TN. Registration fee Is $2,00. Fea
tu res include a nee markel, forums, and
dealers, RV hookups will be availab le.
Talk·in on 146.37/.97 and 14787/27. FOI
fUlther Information, writ", Trl-Citles Ham·
fest, PO Box 3648 CRS, Johnson City TN
37601.

The Irwin Area ARA will sponsor a Swap
and Shop on Saturday, OCtober 20, 198<1,
at the Circl lWilie VFO, just off At. 30, 3,5
miles west 01 the Pennsylvania Turnpike,
EXit 7, Talk·in on 3251.925 and .52, For fur·
thel Inlormatlon, write Don Myslew ski
K3CHO, 359 McM ahon Aoad, North Hun
tingdon PA 15642, or phone (412)-683-{l570.

The Hmsbolough Amateur Rad io Soci·
ety (HARSl will ho ld It s annual one--day
Amat",ur Rad io and Computer Ham f",st on
Saturday, OCtober 20, 1984, from 8:00 am
to 8:00 pm, atth", Fl. Hesterly Armory, cor
ner 0/ Cass and Howard Streets, Tampa
FL Uust south of 1-275 extttcr Howard and
Armenia). Donations are $3.00 in advance
and $4.00 at the door. Swap-table dona
tions are $7.00 and commercial booths
are $30,00 (advance registration is re
Qu",sted), Talk -In on 147.075. For advance
tickets, booths, and tables , write Conrad
Kibler WB4ARS, 10102 Clill Circ le, Tampa
FL33612, or HARS, PO Box 24602, Tampa
FL 33623, Or ca ll Ralph Larkin AA4PM at
(813)-884-4126.

LIMA OH
OCT 14

WAUKESHA WI
OCT"

PARAMUS NJ
OCT 14

The Bergen ARA will hold a Ham Swap
'n' Sell on October 14, 1984. from 8:00 am
to 4:00 pm, at Bergen Community College,
400 Palamus Road, Paramus NJ. Then"
will be ta ilgating only; bling your own ta
ble. Admission lor sellers is $4,00; buyers
will be admilled free, Thousands of
spaces will be available, Tal k-in on .791.19
and .52. For more in/ormation, write Jim
Greer KK2U, 444 Berkshire Road, Ridge
wood NJ 07450, or phone (201)-445-2855,
evenings only.

The Lima Hamfest will be held on OCto
ber 14, 1984, at the AII",n Cou ntry Fair
grounds, at the intersection 01 1-75 and
Routes 309 and 117, Lima OH. ttceete are
$3.00 In advance and $3.50 at the door; fUll
tabres are $6,00 and half tab les are $3.50.
For more Informati on, uc kets. or tables ,
send an SASE to KBTCF, clo NOARe, 80.
211, lima OH 45802.

FALLS CHURCH VA
OCT 13_1 4

The National Capi to l OX Association
will sponsor ARRL·approved OXPO '84 on
octceer 13-14, 1984, beginning at t:OO pm
on Saturday and ending at 1:00 pm on Sun
day, at the Best western FailS Church Inn,
8633 Arlington Bou ievard (Route 50), sene
Church VA. A broad variety of OX SUbjects
will 00 included In tne program. A banquet
with speaker Father Moran 9N1MM will be
held Salurday evening. Fcr Iurther details,
contact Stuart Meyer W2GHK, DXPO
Cha irman, 2417 Newton Street, Vienna VA
22180, or phone (703)-525-6286 (otlice) or
(703)-281 -3606 (home),

the Memphis Fai rgrounds, The hours on
Saturday are 8:00 am tc 4:00 pm and on
Sunday, 9:00 am to 2:00 pm. All activi ti es
will he held Inside and will Include forums,
ladies' programs, and a large f lea market.
Dealers ' booths are $60.00 each for the
weekend and f lea·market ta bles are $5.00
each pel day (there are two drive-in doors
for unloadingl, Tra iler hookups are avail
able. For spec ial fates at nearby hotels Or
tor more Information, write Clayton Elam
K4FZJ, 28 N. Cooper, Memphis TN 36t()4,
or phone (901)-274·4418 days, or (901)-743
6714 evenings.

MEMPHIS TN
OCT 13-14

SYRACUSE NV
OCT13

The Mid·South Amateur RadiO Aeeccte
tion , the Della Radio Club, and the Mem_
phis RadiORelay Club will hold the annua l
Memphis Hamfasf on October 13-14, 1984,
in the air-<:ondlt ioned Pipk in Build ing at

The Kettle Moraine Radio Amateul Club
The Radio Ama19l1rs of Greater Syracuse will hold Its annual Ham, Computer, Video

1984 Hamfllsl will he held 00 Saturday, 0<;- Fest 00 Sunday, October 14. 1964, at the Hern ias! Chaltanooga and the Tennes-
tober 13. 1964, beginning aI9:00 am. at tile Waukesha County Expo Genter, Highways set! State ARRL Convention will be held
Art and Home Cente, Bui lding, New Vork F ar>d FT,Waukesha WI. Tickets are $2.50 in on October 21-28, 1984, at II new location,
$Iale Fairgrounds, Syracuse NY (adjacent advance and $3.00 at the door. Tables are Memorial Audit orium, Oal< Street, cnene-
to Interstate 690, just 3 miles southeast of $3.00 lor each a-toot length and teserva- llOO\la TN. Inside space will be avauabie
the NYS Thruway, Exit 39, aN:! one mile lions wHi be accepted until September for dealers lind lIlIa·market veoccrs and
roorthwest of Syracuse and Route 81). Th'" 24th. Since all facil it ies will 00 indoors, the e-rcctteeree will rent for $6.00 per day or
haml",st will have campl",te indoor facili ties hamlest will 00 open rain or shine, OOgin- $10.00 for both days. There will 00 new, used,
and, _at"",," permitting, there will 00 an ning at 800 am. There will 00 food availabje and peripheral equ ipment, computers ,
outdoor flea markef in the front courtyard. and commerc ial exmuucee. For reserve- hardware and software, and genuine junk
Volunteer exams will be given lor Novice, t ions, send a check (payable) to KMRA in 27,000 square feet of Indoor space. Ac-
Technician, and General classes. B<eakfast Club. PO Box 411, Waukesha WI 53187. tlv ities will Includ<lforums, contests, and
and lunch seotce will 00 availabje, Com- non-ham programs. Amateur exams (Nov.

me.-cia l exhibitors may beqm their setup on~ DOVER MA ice th rough Extra) will be given on Satur-
Friday hom 7:30 pm to 1000 pm and on Sat- OCT 20 day in the West Assembly Room of the
urday from 7:00 am to 9:00 am. , M",mor ial AUditorium at 8:00 am. Please

The Middl esex Amateur Radio Club will send a completed 610 form with a copy of
hold its annual Amateur Flea Market on Oc- your license and a check or money order
tober 20, 1984, from 9:00 am to 3:00 pm, at for $4,00 payable to WCARSNEC by Octo-
Dove.- Town Hall, Dov.... MA. Admission Is be< 15, 1984, to: Hamtest Chattanooga,
$1.00 and tables are $8,00 each. Refresh- PO Box 2218t , Chattanooga TN 37422. For
ments and ample Iree parking will be avail· more Informallon, writ e Hamtast cneue-
able. For further Information, send an SASE nooga, PO Box 3377. Chattanooga TN
to IN Geller K01 N, 1450 Worcester Road, 37404, or phone Nita Morgan N40 0N at
U 22A, Framingham MA 01701 . ~ (404;-820·2065,
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to 3:00 pm, at the Terrero Group Shelter,
along the Pecos RiYflr, east o f Santa Fe,
Admission is $3.00 for adults and $1,50 l or
children. Activities will include a ta ilgate
flea market, group me",tings, family
games, fishing. and picnicking. Th",re will
be hOf dogs, chips, soft drinks. and ccttee
available, as well as free Saturday-night
camping, Talk -In on local repeaters and
.52 simplex. For further Information
please send an SASE to Northern New
Mexico ARC, clo Bob Norton N5EPA,
Route 3, 80~ 95-15, Sant a Fe NM 87501, or

call on 3.939 MHz at 0100 UTC. ! /_
YONKERS NY V

0<:"
The Yonkers Amateu r Radio Club will

sponsor the Yonkers Electron ics Fair and
Giant Flea Market on Sunday, October 7,
1984. from 9;00 am to 4:00 pm, rain or
shin",. a t the Yonkers Municipal Parking
Garag"" corner o f Nepperhan Avenue and
New Main Street, Yonk ers NY. Admission
is $2.00 each and children under 12 will be
admitted flee, Gates will be open to sel l·
",rs at 8:00 am and there wil l be a $6.00 ad
mission per parking space which will a lso
admit one (bring your own tables). RefrllSh_
mants, free park ing, and sanitary faci lit i",s
will be availab le, as w",11 as unlimited I".e
coff""". There will be live demonstrations
all day and a giant auction at 2:00 pm.
Talk-in on 146.265TI146.865R or .52 direct.
For more informa tion, writ e YARC, 53 Hay
ward Street, Yonkers NY 10704, Or phone

/jlll-969.1053.

/1
/ ~J SOUTH SIOUX CITY NEI OCT 12- 13

The 3900 Club and the Siouxland Ama·
teur Radi o Repeater Association will
sponsor the 8th annua l 3900 Club Hambo
roo and Iowa State Conv",ntlon on October
12-1 3,1984. all Indoors at the Marina Inn,
South Slou ~ City NE. Adm ission to the
Ilea market and eceveeuce Is $6,00 each.
nceets tor the Saturday·night banquet
(featuring speaker Dr, Beverly Mead of
Creighton University) are $10.00 in ad
vance and $12.00 at the door. Other act iv i
t ies will Include exhibit ions, ladies' pro
grams, forums (OAP, Air Force MARS,
acWA, UHFNHF, ARRL, OX session, Nov·
Ice session, and a G a SL bureau}, and a Fri
day·night get-together. Talk-in on 146.371
146,97. For advance f lea·market reserva 
tlons, write AI Smi th , 3529 DouglaS, Sioux
City lA, and lor other reservations, write
Dick Pitner, 2931 Pierce, Sioux City lA,
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Fred Wood WB3JKC
1020 W. L. nvele St. • l

Balllmore MD 21217

Mr. Nick Vukelja
Apartado 6·1626

Panama, Rep. of Panama
Tal. 26·741 3

Rick Wil . on
604 South German Town Rd.

Challanooge TN 37412

I am looking fe< a manual for the
TT299BJUG MITE Telel ype" unit. Will be
glad 10 pay any reasceeote price.

Gordon Wil lard WAIIVNK
12764 Allenhurst Drive

Bridgeton MO 63044

Teacherslstudenls_1 want 10 gel in
tOOl;h with those interested In torming a
net to use communications In Ihe class·
room as part 0' teachingllearnlng.

K..en KB6DDO
PO Bo~ 927

Camarillo CA 93011

I have a TRS-aOC, Kanlronics software,
and an MFJ TU·1224. I wOl.l ld li ke to use a
Model 28 as a prlnler. Can anyone help?

John GlIl
6000 Duda Rd.

House Spring. MO 63051

I own two Comtron base power ampllfi·
ere, sooweu model 974·A. 146-174 MHz.
and am In desperate need 0' an operator'51
service manual. I' ll pay reasonable copy·
ing costs and postage.

HELP! I've inherited a r eeeerec Memo
ryscan MS·2 withou t Instruct ions. I'm
looking tor a service manual and code
ecc«. I'll pay copying and postage.

Gerald Ruett iger
180 So. Woodland
Orange CA 92689

I need schematics. manuals. and any
tips I can get for a Browning model QN-5A
oscilloscope. I will gladly pay any costs
tor mai ling and copying , Part ot the t race
i. scrunched up on t he right·hand side 0'
the CRT.

I am looking l or an instruction manual
and ecnemauc tor a Dumont 304-A
oscilloscope.

Roger Coppock
2800 Soul h 10th Ave.

Broedvlew IL 15{)1 53

Richard Whipkey AD6X
888 Yolo Way

L1varmore CA 94550

Bill Trojenowsk i N2EZG
RD ' 2

Alpine NY 14805
(607)-594.3544

$cott Welch
3015 E. Beyahore Blvd. '11 3

Redwood Cit y CA 94063

I need help wriling a prog'am 10 inler·
'ace a TI·9914A computer 10 a KanlfOnics
om

I need a VLF rece iving converter similar
to the eow-c.sccetrnuec MFJ.J32, Its In·
put should be I MHl and below, and Its
oulput should be on one of the HF ham
bands, p'eferably 10 meters. I will buy a
used MFJ-332, a kit, a circuit. or any other
equipment.

weruee microwave X-ba nd diodes. All
types: deteclor, Schottky, and Gunn. I can
evaluate unknown Or unmarked diodes.
Also GaAsFET wanted tor 12 GHz. Wri te
wil h price and descriplion Of data,

K. 80ufal
244 Filzwater Slr....t

Philadelph ia PA 19147

I need to borfOw Sam's erctctects num·
tiers SD-13 and SD·15. so tha t I mighl
photocopy the sec lions on lhe Bearcet
BC·210 and the Bo.25O.

Would someone please help me 'Ind a
schematic Or manual fo, a Communlca·
tions Power. Inc., model WM·looo walt·
meIer? I will gladly pay for any costs in
curred ,

OAK PARK MI
NOV 25

The Oak Park HiGh SChool eeetrcecs
Club will hold its 151h annual Swap N
Shop on Than ksgiving Sunday, November
25,1984. from 8:00 am to 4:00 pm, at the
Oak Park High School, Oak Park MI. The
doors wi ll open at 6:00 am. Admission Is
$2.00 and 6·'oot tab les are $Ei.oo. Refresh·
ments wil l be available. For more in'orma·
tion, send an SASE 10 Herman Gardner,
Oak Park High School. 13701 Oak Park
Bou leva'd, Oak Park MI 48237, 0' phone
(313)-968·2675.

CRUMTR ONICS
SOFTWAREDIVISION
P.O. 80X &181
FT.WAYNE, IN.6896

CONTENDERPl U$l wnhDet DXCCI $29.95
CONTENDER$19 951wnhoutWAS DXeCend lwo dr~1 optKln)
DEMODisk U.5G.
larFREEflct Sheet or10. rdorwrllt :

1NlllOOOCI~ 1HE MOSTPlIW8IfUll.OGGll'lG PIlOGIIAMEVEll~ THE «>I

"Contender Plus ....

FEATURES: 2000 Entries per single sided disk (9
items per entry)' Two or dual disk option: Auto or
manual timeldate logging: Aulo or manual bandl
mode logging : Edillupdat!! fea tures: fo rwa rdlr ...
verse scan lully menu driv!!n: comprete log review:
Print comp lete log 10 printer: pring dup sheet to
the screen or printer: Print QSL iabels auto/m an·
uat Print QSL cards auto/manual: WAS summary
and report 10 screen or pr inter: DXCC summary
and 'eport 10 screen or prinler. Faster than basic.
Dela iled use, manual.
Contender Plus II ONLY $34.95

Center, Civ ic Drive. Newma rl< et UUSI north PENANG, MALAYSIA
of Toronto). Admission is $2.00 per person NOV 16_1 8

and children crcee 12 will be admitted The Maleyslan Amateur Radio Trans-
free. Table renlals are $3.00 each plus mi ttelS Sociely (MARTS) will host the 14th
general admission and will be held only SEANET conveouoe on Friday. Saturday,
until 0800 unless payment is made in ad· and Sunday, November 16-18, 1984. at the
vance (setup Is at 0630). Refreshments Eastern and Orienta! Hotel , Penang. Ma·
will be available. For tab le reservations layaia. FeatOles will Include symposiums,
(include a check or money order made out luncheons. tours, and rag-chewing. Fe<
to the York Region ARC) or mo re informa· mo re del ails , conlact Malcolm w est-
tion , contact Geottrey Smith VE3KCE, 7 wood. Organizing Secretary, SEANET. PO
Johnson Road, Aurora, Ont., Canada L4G Box 13, Penang. West Malaysia,
2A3. or phon!! (416)-727-6672 (evenmgs) /

'/ GREENSBORO NC
NORTH HAVEN CT NOY 24-25

NOV 11 / :---- Th!! 4th annual Greate, Greensboro Ham-
The scutnceouar Connecticut Amateur fest will be held on November 24-25, 1984,

Radio Associat ion lSCARA) will hotd its from 9:00 am to 5:00 pm, at the National
51h annual ElectroniCS Show and Flea Guard Armory. t 100 Franklin Boulevard,
Market on Sunday. November 11. 1984. Greensboro NC. Fe< advance tickels, send
fr()/Tl ROO am to 3:00 prn at the Nort h an SASE to Fred Redmon N4GGD, 2305
Haven Recreation Centel, Linsley Streel, Sherwood Streel, Greensboro NC 27403.
North Haven CT. Admission is $1.50 and Fe< dealers' space, tables, and flea market
children under 12 accompanied by an information, contact Coy Hennis WD4NHL
adult wi ll be somrtteo free , Tab les are at (919)-294-2841.
$10.00 in advance lm the main hall and
$12.00 at the door. (Reservations are
strongly adVised.) Setup will be at 8:00 am,
and for new equipment vendors . a special
exhibit area wilh setup security arrange-
ments will be made available. There will
be'ood both at the food booth and f,om a
mobile cart. Features wil l include the
lal est in ham radio. computers, and erec
trcoree. Talk·in on 146.011146.61 iW1GB).
For more in formation, directions, and res
ervat ions (make checks payable to
SCARA). send an SASE to Tony Vanacore
AK10, PO Box 81. Norlh Haven CT 06473.
or phone (203)·484·4175 (hom!!) or (203)·
239·5321 , ow,ension 311 (daysl.

/)

The Best Place
To Find

New & Used
Electronic
Equipment

Buy-Sell-Trade
Our J.h r.llr

NUTS & VOLTS
MAGAZINE

PO BOX II I I·G 0 PLACENTIA , CA 92670
.-' 37 7 14-632-772 1

JOIN 1000s OF READERS NATIONWIDE
U.S.A. SUBSCRIPTIONS (MON T H LY)

1 'rr • $ 15,00 1st Class; $10,00 3rd Class
LIFETI ME - $35.00 - 3rd Class Mail O",ly

Wit/I Free Cldssi(ied Ad 1=='

VIC 20 & C&4 USERS
APowerlul MSOI

Now j'Ou can own your own MSO' You, cc rnpute t and any
mte rta ce piuSoor menu driven m~chm e langu'ge R~dIO Bul·
let,n 80ard sewc esolt w.reWI ~ give you andyour MSOusers
a oowertut maltbO. w,th Ihe lo lt ow,ng leaturM

• Re<d w" le & oeete mess ages
• list a d"ectol)' of ~I I meS5ilges
• Scan (lj rec!O,,! 01messages
• USCI \ electahle houd rates
• AutomatIc date and I<me keeping
• Autom atic time oul teatu re
• Aulomatic 10 of youl call
• Autom.t lC ,"d.~ atio n 01memo"! used
• 3 mcces . MSO , SY SOP & Di,eci RTTY
• Wo rks w, th Or withoUI di sk d"ve
• Sp ecifi c~ ny for VIC 20 18 ~ min) or C64

Software p~ci<.ge includeS ~ manUill. prog lilm ouene or
cassette and interlace ca ble $49,95 plU1 Sl ,9(I l"'oIa9"

IKarilronics interlaces add S5 .00j
Ph. (818) 957-75541

lJid · Co m
Communication
3131 f oothiIl8Ioll•• MN. Le Cro>Clfltl, CA 91214

".:-'6-.=..III:a a _a _iilii'ii.
Amateur Radio Logbook program for
the Radio Shack Color Computer with
32k RAM, one or two disk drives and
optional printer.

• Twenty.four hour clock
• Up 10 15500$0'$ per d iS.
• Autolog TIME, DATE. BAND and MOOE
• Instant file scan lor plevious aso's
, Search by CALL. PREFIX or DATE
· Edil. update QSOIQSL Inlmmatlon
• Sev"n pflntout rouMes including ALPHASORT
• Compiete oocuroeorarcorncuceo

dataLOG , $39.00
add S1,5O lor~rage and handling

dataLOG
P,O. Box 10531 . Jacksonville. FL 32247
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

" All the news that l i ts, we prlnt" seems an appropriate mollo for REMARCS,
chronicle 01 the Mld·At lanlic Amat eur Radio Club, Editor Kay Craigie KC3lM 'e·
allzes that 1'\0 one wants to ,ead endless minutes and committee repo,ts month
after month. Alter all, those who are interested In t hat bl and 01 tedium Can hear
II all at Ihe club meeting. Instead, Kay draws upon outside sources SU<;h as
Wes/llnk, Worldradio, and the W5YI Reporf to / ill REMARCS with truly Interest
Ing in format ion. For the purist, Ihe,e are still pler,ty of club- and member-relate<!
articles, and Kay's subtle humor makes .....en the dreaded meeting announce
ment a pleasure to read,

On the mechanical side, " Immaculate" sums things up. The printing is 0/ pro
fessiona l quality, the pages are nlceiy composed, and the,e are no typograph i.
cal errors to be lound. Can you say the same for your group's publication?

To enter you' club's newsletter In 73's Newsleller 01 the Month Contest . send
It to 73. Pine Street, PeterbofO,ugh NH 03458, Alln: Newslelter of the Month.

And, with the Green Puousn
ing Institute opening soon, think
how many we'll be seeing next
year ! The whole computer tn.
dustry is desperately in need of
people with publi shing experi
ence. This could help enormous
ly to improve the output of spec
sheets and instruction books,
give the industry much bett er
adverti sing and catalogs, and
so on.

So, alumni, let 's gel together
at Comdex and celebrate! Drop
me a note so I can give you de
tail s. I'm looking forward 10 see
ing you again , even if you're
worki ng for (sob) Byte or Zif!
Davis.

55 HOME·BREW III 5$

Turn your hot solder into cold cash! Once again, 73 is search
ing for the greatest home-brewer in the land. All projects have
a chance to appear in 73, and the best of the best will be show
ered with fame and fortune.

Top prize is $250. Second place is worth $1 00, and three
runners-up will each earn $50. Of course, this is in addition to
the payment every author receives for publishing in 73.

Contest Rules

1. Entries must be received by November 1, 1984.
2. To enter , write an art icle describing your best home-brew
construct ion project and submit it to 73. II you haven't written
for 73 before, please send an SASE for a copy of our author's
guide.
3. Here's the catch: The total cos t of your project must be $73
or less, even if all part s were bought new. Be sure to inc lude a
detailed parts list with prices and sources.
4. Our technical staff will evaluate each project on the basis
of originality, usefulness, reproduciblity, economy of design,
and clarity of presentat ion. The decision of the judges is final.
5. AU projects must be original, that is, not previously published
elsewhere. There is no limit to the number of projects you may
enter.
6. All rights to articles purchased for publi cation become the
property of 73.
7. Mail your entries to:

73 Maqaztne
Editorial Offices
80 Pine Street
Peterborough NH 03458
Attn: Home-Brew III

years, have them get in touch.
I'm having some special coffee
mugs made with the logos of all
our magazines as souven irs.
Who knows, I may spring for tee
shi rts next year! There are
lapses in my usual Yankee thrift
approach to life.

The dinner will be November
15th in l as Vegas and I want
every Wayne Green alumni who
can make it to be there. As far as
I know, with the exception of
two people who betrayed me,
one of whom is dead and the
other who has completely disap
peared from the publi shing and
computer scene, every alumni is
still a darned good friend.

him to it. He's worth millions
today.

We're moving along to start a
magazine publi shing instit ute
as soon as we can get a building
large enough to handle the proj
ect. This will be even bett er than
the system I've used in the past ,
for every student will not only
work at every job on a magazine
(from proofread ing to co llect ing
for adverti sing), but will be paid
for the work. They'll be working
on real li ve publi cations, too, not
just school stuff . No more of
this cetcn-zz nonsense of hav
ing to have practica l experience
before you can get a job that will
let you get practical experience.
Graduates will have a resume
cit ing plenty of good practical
professional experience.

I'm hoping to start a yearly
alumni meeting at Comdex. So,
il you know of anyone who has
worked for me during the last 33

REMARCS

NEWSLETIER OF THE MONTH

from page 8

employees brought a mass of
them.

Between the people at Byte ,
WGI, and WGE in Peterborough,
I'll bet there are over 500 Wayne
Green people in this town of
5,000. It seems as if I get waved
at and greeted by almost every
other car as I putt around on my
new Yamaha.

By passing along the th ings I
have learned through the years,
I've helped at least a couple
thousand people learn about
publ i shing , elec tronics, and
computers-and that doesn 't
count the readers I've influ
enced. I visited one of the corn
puter publishers a few days ago
only to lind a solid fan who got
hooked while reading 73. He
claimed that my editorials pushed
him to get into business-drove

LETTERS
EARN IT

SIeve Place
ARRL

Newlngton CT

ARRl's VE Program , please request an
application by writing to VOlunteer Ex·
aminer Acc,editat ion. American Radio
Relay league. 225 Main Street, New·
Ington CT 06111.

I agroo wit h the editorlai comment in
June, 1964, that ham radio is in trouble.
There are so many hams li ke my friend
who upgraded a desire to use our deslg·
nated ' requencles to a " l ight" to those
teequeocles. rnere Is 1'\0 sU<;h thing as a
,Ight. We have to eam the use 0/ the bands

1__'

Novice Examiners under the new Novice
fuies (97.27 (a~ and (c): 97.28 (b); et al):
Novice license testing Is entirely separate
from the VOlunteer Examinel Program.

Under the Volunteer Examiner Rules
adopted by the Commission, only Ad
veoceo- and Extra-cl ass licensoos may
administer exam elements above the Nov
ice I.....et (97.28 (a)). Extra-cl ass licensees
may admlnlste, all written and Morse
code elements; Advanced<:lass licensees
may administer only exam Elements lA. 2,
and 3 (Elements required lor the Technl·
cian license). And. of course. you must be
accredited as a Voluntoor Examiner by a
VEC before yOlJ are autho,ized to ad
minister any upgrade examinations.

If you quali 'y and are in terested In par
ticlpat ing as a v ctunteer Examiner with

and Extra<:lass radio amateurs to serve
as vorcoteer Examiners. App licants are
no' required to be ARRl members to par
ncipate. Applicants mus t, hOwever, hold a
current Advanced· or Extra-ciass license,
have no history 0' license suspension or
,evocat ion. and be at least 18 years 0/ age.

Th e Voluntee r Exam iner Program
covers testi ng for Technic ian·, Genefal·,
Advanced-, and Extra-claas l icenses.
Novice exams wi ll continue to be given by

BE A VE

The American Radio Relay league Is
prepar ing to serve as a Volunteer Ex·
emine' Coordinator (VEO) in each of the
13 FCC call areas (more than one VEC
may SerY9 in II parti cular area). In anttctca
tion of becoming a VEC very soon, the
ARRl is ,ecruitl ng licensed Advanced-
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Improving the Kenwood TS830/930S

THANKS, FRANK

A. IMP,..,... KI NFE
Pla lfl'rille CT

would be . ery he lpful. I have placed Ihe
beacon high in the slx-meler band 80 as
not to Inle,fere wUh local ac llvity.nd thus
II Is nol easily lo und. Tl>e trequency Is
5O.«0 . nd t fle loca tion is Burlington, ceo.
necticut. a SL 10 K1NFE at PO 0.._M,
Pla inville CT 06062.

I noled in your July, 1~, ""'itotialll'lilll
you ha..., sold a buroch 0 1 your "",gallnes
I sincerely hope lhis did not iroclude 73. 01
at IeaSI thai you will Slill ' e l.in edi lorial
conlrol __ lhls magazine.

1 held a ham ticket I.om 1948 to 1975.
wilen t iel my Ik:erlse laPH. beginning . a

much . Clivity exc~t me right now. Ho pe I
can have someone 10 IIlk 10 soon.

AnOlher 01 your wrllera deserves a I.' ge
pa l on lhe baCk- Ji m G'ubbs . I lo llowed
h i• • rtlCles In Commamier MI Q.,ine. I
cor' esponded wilh him via word pre
cessor . nd he waa a O'&al help.

T'/lank. lor lending me you. &ar leye?).
Wayne. Once agillin keep up lhe good
work. Your POl»Ie .'e IUper.

I hill""had. be. CQl'l QptIatIQnlI IQl__
ill yea. , The bNcon la on 24 hour. a day.
-. drt'I' __ Allhougfl l~ IOC$ hed
many 0SLa I,om atouncl t". COUnlry. a lit·
lie publicity 01 UI& beaco,,'. Irequency

1
- - - - - - -...-'-':s.:H;::~:N,:~:·~,;;~1 1 1
, BECKONING BEACON

,rid one that I missed In the trenslat io n in
his jlflnter. When I cO/ recled my mist akes,
lhe jlfogram worked!

Today In lhe ma ll t rece ived a n MCI Malt
l rom Mike le iling me wha t we discussed
O¥ef Ifle phone. What service!

Keep up the good worl<. I have 73s
daled to Seplembe<, 1968 (73 """1$ yel).
The collection ia nol complele bul il i.
I, rge. I n..... with delighl YOU' pel ition 10
I"., FCC .~ Jl lhe code. I , g ree wilh you
011 your SIL.,J on lhe ooccce license and
1M IIl l1er In'"OlY requirement.

Your RUN "",guine is on my computer
,"""I. I hill..." COmmodore 64 and ... Vlc.20
Illal l use lor RTTY on lhe HF bands. 1am
no! actl..., on HF now because 1 need 10
work ower ".., HF rig. II wonl cooperale
with me wilen 1send RTTY tones t nroug!l
it. I ha..., the C60I Cillpableof RTTY Ihrougll
lhe Santa Fe 1"7.811.21 repeat"'. No!

we occupy. The only way I can s"" to ea rn
IfIIlm Is lhrough the emergency eervree
roule. • can1 eee how we can do It th.ough
our aa.anees In lechnolOOV like we have
done in tee PIIs\, Some Ilaml cl,lm 10 be
.a.anclng lechnology lhrough lheir use
01 comPU!fIfll a uachfl<l 10 perlphefal. lor
RTTY, CW, packel, AMTOR, and whal_.
In my mind !hose arflfl'l aa.ancea. Any
Ba. h graduale who doe.n '! own a soIdll<·
Ing I.on can plug !hose . 100Hloughl
bo~.. loge!f\eI and claim he'. a great In
""",a lOl.

But how In the world do we . Iarl lrom
lCfalch and Ifuly do _ real Nln-slyle
dtWeIoPlng? To me Inal I. a Hliou. qun.,....

WIUIU ,,,., dil lerenee 1)eI_ ".., lit·
ling f\ele in my ahaclI running ".., key·
bolIUI on AMTOR 01 pacl<.r? I dian 'l build
lhese Ihing$. I boughl lhem. I leel lhi.
keyboard <)perat ing il not one .lep allCMt
gibDering on SSB. In lact, . th,"" keyboard
i. _11'1 CW, particularly on a /land key
01 my 1939 McElroy Bug! So _e do I go
ledmlcally on Ille HF bands? {Moon
bounce I. aomoKhlng IllM.1

I glanl you lllal "a!lic by keyboard and
ptinl", i. a good _gency mode. Bul
damn, I can't""" it ....... alt'" I boughllhe
JunI< 10 do It. AMTOR? U'. as dull a. key.
boatd CWo~ 101 pacl<el. No ....m.

I'd lIke to e~perl"""" wilh digital ¥Oice.
I know how ATAr . "'T Ca.n.,,- 1IIOOIk. and
Ifl/lj r digltill' radiO WOfI<I, but I don"l know
how to build an e~perlmenlilll ' Y'lem 01
where Ican gel part. If I k.- how 10 do U.
So much lor my innovatino.

Let·s IlISl lor CW proficiency. Good
idea, lIll 'S per lod iCilllly eumlne s lill l-.of.
lhoHln knowledge as _II. Forget 11'11.
grandla lf\el business iIInd let·s millke all
licket-holdll<s jlfO¥e lhey deservtI lhtti.
operallng "rig hIS" and . 'alion IICflflae.

By delinition, I'm not ill CUM100ge0n ,
bul I'm in the reti'ed bfillckel that you SO
labeled. I've had a ticke l since 190'0 and an
E~lra ereee since the day. when lhe RI
made me und lhe 2O-wpm tee t cn e ha nd
key. I like 10 experiment , bUI I do use tne
KISS approach.

Enough 01 thi s bl ithering. We have to
protect the frequencies lhal we are per,
milled 10 use. We need lhe ene rgy 01 tne
young, But I don 'l know how 10 amact
lhem. l loan.ed receivers 10 Iwo leenage rs
and aboul lhree mon lhs Illter lhey gave
lhem back a nd told me thaI hillm l ' re no
d illerent lrom llle CBe.. they lalk 10. Now
whal?

I hate to l ee the u ltimale lOll 01 Ihe
ham bands , but unl... _ "art &al ning
lhem, no eq uipment manu laclu",rs ' lobby
will ........ u•.

Keep wriling and I' ll try 10 .1Ir up some
ARES Iype 01action out ""'e.

1(... UI..... I(17E
Nine 'II" h ll. WA

Wel l, once ag.llln 1am Imjlfesaed by 73. I
took a ....ile to Iype Ule code program In
"'Sounds Good 10 M6,~ June. 1~. Mik.
WSVKC!l iIInd Rick WB5AY D did a orNt
job of putting it togelher. ConQIatulatiOne
10 them for it. They at Iea.l took the tfOll
ble 10 1I.nsJ~le il lor boIn Ille VIC20.nd
1M C6oI. T'/lal ia not 000"l& In _ ma"",.-

As per usual, my typlng conlillined •
multi tude of mlstak,". 1 listed llle result.
10 my ptinl"'. jlfoofrNd it II thOugI'll~ and
san! Mike a copy and .....ed nlm 10 Iel l me
......l l'lillppened. 1wa. e_peel ing a lett.. In
aboul a monlh. I wsa ItlfPl'iaed to re«n'"
a peraonal pI'1(Int CiIIll from MIke (a nd it
wsa not ....... collect!). He IIraighlened
me out: OII lhe ml' lakes lhal l hac:l lypeo:l In

... Sse UI1 O{ AtNeniaers on ~ge 98

T h e above letle' i$ only one o f many u n solicited repor ts pra '$ing the performance 0 1
F Oil Tan go f iller$ in~ the T S 8 3 0 S and the T S 9 3 0 S . In addition our f ill er$ received
favor a b le Pr oduct Revie ws tn CST 19 /83 and 4 /8 2 ) ; were subi~C I of major art,cle rn 73
Magazone : S uangle C R M w ith your T S 8 3 0 S (6 /83) ; and many re port s in e ther n at ional
publlcal ions. One o f Ihe major advantages 0 1 these SSB IiIw's IS tha i lhev $0 im p r o ve VBT
operanon as t o eliminate t h e need land e >tpen5e1 o f CW I,lters for a ll but the most dedicaled

CW operators!
Complete Iw o · fill e r KIts w ith all n,!t'dcd parts .......... __ $ 1 70 each

m,.o' ORD ER : FTK830 or F TK930 12.1 kH z BandWIdth lor SSB and CWI
• F T K 8 3 0 or F TK930 (400 Hz BandWId th lor CW Only)
• I S P E C IF Y R ig and 8 a n d w id t h de$ired when ord e r in g I Mai l o r Phone ]

S HI PP ING : Surface 5 3 , Air $5 [COD and $1 1 . Over seas $1 0 , F L Residents 5 % Sales T all

I SUPER

FOX TANGO CORPORATION,

Box 15944, W. Palm Beach , FL 33416

T E LE PH O NE

13051683-9 587
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I enjoyed your editorial In the June
issue of 73 very much, Like your Oll'le, edl
l orlais, It WaS a breath o f fleSh air com
pared 10 the usual vapid commentades
found in other publica tions, I com pletely
agree with your comments about Morse
code . t have on occasion "read Ihe mail"
la most cur ious expressionl on Iralfic nets
on 2 melers and HF (more on the formen
and have been totally amazed at tlOWcom
pletely useress and boring il all sounds, In
short, your conclusions about the plesent
stale of amateur radio are correct, in my
opinion,

With the essenttats of your argument
granted, what can be done to correct Ihe
problem? t th ink il would be useless to go
to the ARRL about upgrad ing the CUrfent
state of rad io technolOllY since they ap
pear to be the bastion ot outmoded tech
nology. What other groups in ham radio
exist that are Interested along these lines,
and which could be used to bypass the in·
tellectuai ballasl resi ding at the ARRL?
(This is clearly, in my opinion, the onl y
Course open.l

Finally, are the normal emergency ser·
vices (I.e., police, fire, civil del ense, Red
Cross, and Nat ional Guard! wil l ing to in·
tercoonect with amateur radio? Or do they
view amateu r radio as compietel y useless
(pe,haps wilo justl flcalionl? These afe
just some of Ihe questions that need 10 be
answe red, Can you sugg.est where I might
iook?

Chlel Operator o f XAFOITrieste, then
W5PVE, W2MJF, W8WUN, and W4LJO, I
intend to get my code speed bac k up a
bit - I once could copy 35 wpm solid wit h
a stick, but right now 10 wpm poses a bit
of di fficulty. I'll brush up on theory and
take the exam aga in tee a Genera l-elass
t icket. Then I shall be ORP on CW from 40
through 10, In 1949, t put MWARlA4WAR
on the air with separate kWs on att bands
and a nice antenna farm at Camp (now
Fort} Gordon GA. I had some patent s
ISSUed during the 111505 resul ting from
eiecncnrcs des ign for misslte gu idance in
the 195Os, and from 1955 to mld·1959, I
was first a Project Engineer ar>d then a Se
nior Engineer wit h Heath Company, Ben
ton Harbor MI,

In facl, I once sold you a short story,
"Ed McGurk Makes WAS on Two Meters,"
which appeared in CO in December, 1955,
when you had thaI magazine_and II was
a good magazine then, 100. Incldenlally, !
received $35.00 for t he story and Pappy
Lynn got $50,00 fo< the cartoon lltustrat
Ingltl Maybe I should have been an art is t!

Sorry about the ,emlnlscing. Whal I
reall y starled 10 say was that some
months ago I subscribed to OST, CO, and
73. I am lelling my subscriptions to OS T
and CO run out, but I'm definitely keeping
73 because it seems to be the best ham
magazine among the three at present. I
particularly like the construction art icles,
but then, I li ke most everything else In the
magaZine, too. CO isn 't lolatty a loss, but
OSTis a far cry from the great magazine it
was in the '40s '50s, and '60s, and definite
ly not worth the price anymore, 10 my way
ot th inking.

I was unaware that you were a Mensan
unt il I noted your name In the Register a
few years ago. I finatty gol around to join.
ing the group In 1973 and am st il l a
member.

Anyway, whalever you do, don 't let 73
go the way 01 the other ham rags-I still
have about a year to go on my subscrip.
tion and intend to renew.

J. Frank Brumbllugh
Bradenton FL

often ream a super quality hole faster
than setting up to drill it. It also is a good
solution for toat hole size fo< which you
don't have a dril l.

When mountin g a PC or per/board par·
allel to Ihe chassis surface, I always have
(it seems) minor problems getting all
holes to line up. It SeemS to work beller for
me to not use 4-polnt mount ing (mounts In
the cornersl, but to use 3·poinl mounting
instead. Genera l!y, when things don't
quite line up, only one hole reee be moved,
Three points determine a plane, and it
works well fo< me,

A really neal way to mount boards,
when you are pretty sure the debugging
phase is over, is to mount them parauettc
the front panel, supported on the front·
pane l controls. For e'ample, If you have a
couple of switches and a pot, i t usually is
possibie to arrange the parIs so thaI se
lected sur faces are equid istant from the
panel su rface. You can either epoxy (if you
are really sure!) the board to the cont rois
(such as to the back surface o f a potl or
(better! solde r the lugs of the switches to
pads on tee PC board through sma ll ac
cess holes. 1\ sounds cumbersome, but it
often can be done and leads to a really
nice looking arrangement, On occasion, I
have used this techn ique by soldering
heavie r-than-usual teaos On the panel
conlrols (.t6 or .18 wlrel and passing
tnese leads through the perf· or PC board,
soldering them to pads, etc. With several
such leads, the whole thing Is surpris ingly
sturdy. The reSI of the chassis Is yours 10
do with as you li ke_It ISlike tree a(ldltlon·
ai space!

When using qui te th in wire (SUCh as
wire-wrap Wire), il the long runs are left
quite loos e, after the joo is done , it can be
made to look neater by pUlling a loop of
the long lead Ihrough an unused hole on
the perfboard. just 10 tig hten up the lead,
Jud icious selection 01 Ihe "stitch" hole
Can also res tore those rlght·ang le bends
10 otherwise dia()Onal runS.

A super easy way 10 make PC boards
from aructes when you wiSh 10 etch the
board conductors Is to do the job back·
wards. Instead 01 etching and then drill·
ing, make a photocopy of the board from
the magazine and scotch tape II to Ihe PC
board. Us ing a sma ll drill (I really prefer
the hand-heid battery·powered jobs: they
are easier 10 conlrol and more convenient
than a big dril l or a Dremel teet. unless you
have a permanenl shop setup), drlli right
througo Ihe photocoP1 and your PC
board, until all holes are In place. Then re
move the pholocopy, oeou« as necee
Sar1, and scrub the copper sunece In the
kitChen sink using SOS scouring wool.
When the copper is bright , rinse it and
leave the tiniest t race of regu lar dish·
washing detergent on the surf ace. II will
cause etch-resist pens to write beaullfu l·
11, With li ttle effort and practice, you can
draw the conductors: you can even make
a hybr id arrangement with some prepared
wax paUerns, IC pads, If you wiSh, It is
also your golden opportuni t1 to add your
name, ca li, date, rB'lision number, or whal·
ever. After the board Is etcneo, a little
cleaning is all you need before stuffing
Try iI, YOU'll li ke It!

As j sa id, I enjoyed your art icle and
hope you find one or more 01my ideas to
be hel pful, too.

t read your arti cle in 73 On perfboard
conslruct ion practice, Very thorough, but
I would like to add my two cenls:

I have gravitated away from using phe
nolic pertboard because it is so Iragile
and doesn't have a higo enough insula·
tion reslsl ance lor some high·impedance

Warren Otlull AF90
GenB'l& Il

SHARING IDEAS

I read your article In 73 for July, t984,
"Pelfboard and Soldert all1", with inler·
est. I have been a ham for over 40 years
and have constructed countless projects ,
The ideas you described are good, and I
picked up a few new thoug hts from your
tex t. Many tha n~s!

I'm wr iti ng to pass along a few tips that
I have found helptul, In the hopes that you
can use them, too. Here they are !

Cutt ing perfboard and PC mater ia l Is
eas y to do without sawing, If you score
both sides heavily (I take a couple of
passes per side with the board held Hat on
an oid mag81ine , using a heavy razor knife
from the hardware store- the kind of
kni fe that has replaceable blades_ I use
one made by Millers Falls that stores the
biades in the heavy aluminum handle), it
wil l break cleanly along the SCOre. It hard
ly even needs touch up with a file for neat
ness, but that is a good finishing touch. I
find it much easier than sa wing, and I
have never had a spilt Or chip.

You are rig ht about pencil marks Caus
ing leakage pains with CMOS circu ils,
Another maddening CauSe of the same
Ihing Is solder flu x, wh iCh causes a protr
lem when the humidity is h igh. The only
cure I have found is to use a commerci al
flu x remover on the board (Radio Shack 's
is OK), Isopropyl alcohol does not work
well and sometimes makes the problem
worse due 10 it s water content.

Forming leads on small parts can be
done beaut ifu liy with a small pair of
"coain-nose" pliers. Avai lable in good
hardware stores and hobby shops, the
jaws have clrcuiar cross sect ion. They are
net reall y as suited for gripping as regula r
pliers, but they do a swell job ot forming
nicely rounded bends, I think they were
or iginall y designed to make small Chain
links.

' a lso fi nd II very helpful to keep one of
those tapered red·pl astic lead formers
handy, to get the exact iead spacing on re
sistors, eiC. i th ink you can gel l hem from
Radi o Shack, but I have had mine so long,
I am nol sure.

I have had problems drilling iarge holes,
say, over about 3/18 Inch. I f ind the board
often cracks if tne hole is M ar an edge. I
have been us ing two reamerS instead.
One is a regular T-handle l i8-tCl' l l2·inch
size, and the other is a model·maker's
reamer (from Brooks tone) thai goes from
almos t nothing to about li8 inCh. Perl.
board material Is so soft that you can

"Per/board and Solder tail?", which arr
peared Irt the July, 1984, issue of T3, has
brought some welcome correspondence.
The letters below add some Importe nl
ideu 10 those In fhe article. More Impor·
l ently, they i llusfral e one 01 the most tm
porlent ideas in ham radio: fhe Willing
ness to shere freety e. perience and toees
Ihal mighr help Ofher hams, I wanl to thank
both gentlemen lor wril ing and l or adding
10my Own stock of construe/ion Ideas. NO
one knows e.erylhirtg, and perhaps it Is
e.en Irue Ihal none 01 uS kno ws very
much. Bu r rogether, we know a lot 01 very
uselul things aboul many matters.-L. B.
Cebik W4RNL.

Mike Forsylh
Market ing DIr&Ctor

Kanlronics, Inc.

not able to sell enough product to make a
profit, other new and improved prOllramS
will nol be w, illen. Don 't let the greed of a
few deny Ihe hobby of fu ture expansion.
Let's Ihrow the bad apples out before they
ruin toe whole barrel.

1 1

SOFTWARE PIRACY

There is a proil lem in the amaleur-rad lo
lraternity , .. software p iracy. Whether by
ignorance or simple disregard for the law,
many amateurs are stealing copyr ighted
prog rams. Most do net cons ider their thelt
a crime or a serious problem, but unless
this pract ice Is discont inued, amateur
radio will suffer.

With the in!lux 01 compul ers into the
hobby, a degree of soft ware piracy was In·
evltabie. Unfo<l unate ly, Ihe prob lem has
become a blemish on amateur radio.
Thousands of dollars have been spent In
litigat ion Involving soHware piracy out·
side the hobby, and I had hoped amateur
radio would pollee the problem internall y
and not require legal ecuco. Sadly thi s Is
not the case.

I recenlly confronted two hamtest exhlbi.
tors who were seiling copies of a Kantron.
ics prOllram. These people were copying
and selling ou r programs to any amateur
willi ng l o pay the price. I bought one of the
prog rams for B'lidence and informed the
sel ler that legal action would be taken,
This person was not a ham, but Ihose buy·
Ing the prOllrams were. We have several
ot her examples of prcq rams copied and
sold.

There are a few simple steps we can ali
take as those in teresled In seeing the
problem scr-ee:

1, Never buy copied software
2. Reporl pirates to the soft ware man u·

tecturer.
3, Don't allow illegal sales at your local

namtest.
Kanlronics plans to prosecute those

who steal Our prOllrams, as we have in the
pas t. But wlthout l he assislance of the en·
ti re amateur communi ly, the manufactur.
ers will not be able to Slop pirates from
stealing their protus. If manulacturers are

The b;Jnlauptcy of amateur radio Is still a
well·kep l secrel , Having worked on NIA C
wi th representatl.es of the olher commu
nications salYices, I Can assure you tha t
word has not yef leaked oul as to the di 
sas ler we ....e generafed and we will stil l
get full coopera tion.-Wayne.

There Is One poinl thaI you made which
Is in error. I do not ceneve that there are
mOre technical graduates in Japan be
cause they have a no-ecce license. What
moti vates an individual to go into a part ic·
ular work? Interest in that field and the be
Ilel that It Is wortowhl le. If a person is
taught that SCient if ic and Industr ia l prOll'
tess (or prOllress alone fo< that matter) is
good, then, i f he has toe Interest. he'll
choose such a career. But If (as oe is
taugol in Ihe US today) he Is taught thaI
sc ient if ic and industrial progress is evil ,
thaI reason is Impotent, etc " then he wiil
nol go into those areas, even If he has the
Interest! After all, why become an engl.
neer when objec ti vity Is impoSSible and
there are more important social COncerns
(I don't agree with either ideal, Thus, th is
crisis (i.e., lack ot young technical peopie)
is jus t the tip of a larger philosophical cri·
sis, In my opinion! It is a mistake to view it
in any other way.

Japan, for the most part (as wit nes s
their expansion In reason-oriented areasl,
does not suffer to the Same exlent from
th is philosophical crisis. I believe that the
Japanese have a better grasp of toe es
senti als ot this issue and are doing beller,
whico Is why they have a no-eode license
(I.e., the no-cccettcense is a result and nol
a cause),

Thank you and keep up the good work '

Cll ds O'Hara N1 CRA
Fairfield CT 06432

IL..... I

CRISISI
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AWARDS

COLUMBUS DAY

circuits. The same goes fO( epoxy paper.
They are moisture sensitive.

I prefer to use Gl0 Or FR4 (or simltar)
epoxy·fiberglass peffllOard. One source Is
VeetO( P pallern. availabte from iOOustrial
eleetfOnics parts hOtlses. It Is easily cut
by scoring it on both sides wit h a utility
kn ife held against a straightedge, clamp
ing the part in a vise or bet ween a tabletop
edge and a rigid Sh8et of metal, ete., and
then giving it a " karate chop" to get a
clean break. The extra expense of the pre
mium perfboard Is well wO(th it in avoid
ing duplica tion ot enort if the cirCUit is
dlopped or doesn 't work r ight.

I have _ n used Gl0 per/board fm r/

Bill Gosney KE7C
Micro·BO, Inc.
2665 North Busby Road
Oal< Harbor WA 98277

WORLDWIDE AWARDS
DIRECTORY

II you li ke to go attef awards or win ccn
test s, this directory is a must! Volume 1
lists over 270 awards from all over the
wO(ld with names and addresses. costs ,
and descriptions. $9.95 brings Volume 1
to your doorstep. VOlume 2 ia In produc·
tlon now and will cost $5.95 for an addi·
lionall30 awards. Why not O(der Volumes
1 and 2 fO( a C<,Imbined price o f $12.757
The Worldwide Awards Directory te for the
ameteur-racrc operator who is Interested
in show ing his proficiency at ,adio com·
munications to others throughouf the
world. You will never know how easy it Is
unless you know how to go about i t. You
probably a lready have enough QSLs in
your f iies for some of the awards. $9.95 In·
cludeS all postage and handli ng. COO ex
tra. Quantity d iscounts avai lable.

Also, if you know SOme awards that you
would li ke lis ted, please let Larry know
and they will appear in ttle next volume.
Wr ite 10: Larry Kebel KB4ZP, 736 39th
Stree!. West Des Moines IA 50265.

INLAND STEEL ARA
The Inland Steel Amateur Radio Asso

ci ation will opefate spec ia l-event station
K9DWL to commemorate The Lillie Red
SChool HOtl$1I and Hammond, Ind iana 's
centennial yeer, from 1400Z to OClOOZ on
saturday, OCtober 6, 1984. Frequencies:
phOfle-Gener al-class port ions of 10. 15,
40, and 80 metllrs; CW-Novice-class por·
tlons of 10, 15, 40, and 80 meters: z-meter
FM _146.42 si m plex. Send teqar.etze
SASE for certi ficate to Lucy Schendera
N9DTG, 812 E. 40tn Place, Gri ffith IN
46319.

ST. PETERS ARC
The SI. Peters Amateur Radio Club will

operate a special......ent statiOfl from 1700
UTC, Saturday, OCtober 6, to 1700 UTC.
October 7, at the Dan iel Boone Home,
Femme Osage Valley, 51. Charles County,
Mi SSOtl, i. The 8'o'ent is to commemO(a te
the place where Daniel Boone: frontiers·
man, judge, trapper, surveyor, builder, aOO
fAmily man, spent l he last twenty years of
his li fe. The weekend celebration Ieaturee
a black powder marksman contest for lo
cal participants. One complete 2·way COfl·
tact is needed 10 obtain a presentaliOfl'

circuitS . vector sells a veeetco wit h con·
nnooos copper on both sides . Isolated
pad "cookie cutters " are then used to de
velop a circuit. These tools are available
from Veetor or A. F. Stahl ef (if they ale stili
In business). Stahler pa rts were carried by
Trumbull (if he is still in business). I be
lieve I bought a " bubb le etcher'" from
Trumbull a while ago, but I have mislaid II
because I have moved several limes
since. I would li ke to locate Trumbull
again Or SQmeO<le who has taken over the
line. I use perfboard for breadboardS and
prototypes, and PC tor finished models it
it is worth the enc«.

Two useful tools fO( work inll epoxy·

Quality certificate on aged parchment tee.
lurinll a picture a t the Boone Estate and
an Information brochure at Boone facts.
SPARC will operate KBaJ on plus or mi·
nuS 3.915, 7.240, 14.280. 21.420 depending
on conditions and hand activilills. A ccon
sk in cap will also be awarded to the fi rst
operator making contact on all four
bands. One dollar or 3 IRCs wit h cane and
lime at coni act should be sent to Tim
Haak e WAIHSY, 128 Lake Point Drive, 51.

Peters "'10 63376. L--
CENTER OF THE US

The Central Kansa s ARC of Sal ina KS
will operatll WIIKOU from the marker o f
the geographical centel of Ihe US in teea
nOfl KS. Operation will be from 1700Z OC·
tocer 6 till 190QZ OCtober 7, 10 kH z up
from the lower end of the Gene ral-class
to-eceetee bands. Certificate via KB0BH,
2358 Aurora Ave., Salina KS 67401 .

,/7
The Columbus Amateur Rad io Assocta

tion will he holding Its second annual Co
lumbus Dey Special Event to provide a trio
pia salute to Christopher ColumbUS, the
City of Columbus, and amateur radio
woridwide, on OCtober 6-7, 1964. CARA's
club station, W8TO, located at the Cente,
of Science and Industry, will try to contact
as many stations as possib le around the
world.

Eligibility

Open to all ameteur·radlo operators
worldwide, to be divided into two groups:
ColumbuS OH ~and SUbufbs) amateurs: all
other amateurs.

Banda

Seturday, October 6. 1964_14OOZ to
2400Z-15 meters phone at 21.375 MHz
± to kHz.

Sunday. October 7, 1984_14OOZ to
24ooz_40 meters phone at 7.240 MHz
± 10kHz.

E~ch.nge

Name, OTH, and RST.-",
One point fO( each contact (excluding

WaTO). si~ points fO( a W8TO contact. A
final score of 10 must be submitted to be
eligible for a certificate. Scores must be
submitted within 120 days to be valid . Cer
tificates will be issued to all Quali fying
amate-urs who Incllide an SASE (SAE and
3 IRCs for OX). SWLs may receive the Cer·
tiflcate on a station-neard basis.

A mini contest will be In operation duro

glass perfboard ale a "nibbling tool" (to
cut irr"l)ularly shaped holes) and a "ta
pered reamer" (10 enlarlle round hol es
drilled wit h a hand-tw is t drill chuck).
These are available f rom Seals. Radio
Shack, etc.

I agree tnet i t is wise 10 socket a ll sem i
conductors In a breadboard. Al so, those
threaded metal spacers ~ Mou ser7 et al)
are very useful to aid in mounting. Mask·
inll tape and a ball-point pen can provide
labels of important c ircui t tap points. Wir·
ing going 0" the perlboard should be
stranded/insulated, but solid insulated
will work on.board

Well , that 's alii have to reiate, now. I am

ing the evenl period; the highest score
from a Columbus amateur will receive a
plaQue.

All requests for cerUflcates and corre
spondence shouid be senl to Amateur
Radio SlaiiOfl W8TO, Attn. Special·Event
Coordinator, 280 East Broad St ., Colurn

bus OH 42315. V.
CENTER OF US POPULATION
The aeuereco County Amateur Radio

Club wili be operating special-event sta
lion KAIiIAR from De Soto MO, the center

of US popuiation,o~.t...!984,

from 1500Z to 24ooZ. ~

Operation will be In the lower ends of
the 4()., 20-, and ts-rreter General bands.
Thare will be some CW in the Novice por·
ticn of the same bands.

For a certi ticate, send an SASE and
aSL to KAIiIAR, 3009 High Ridge Boule
vard, High Ridge 1.10 63049.

;7) HAT ROCK
The Hermiston Amateur Radio Club will

operate KC7LK Irom Hat Rock Slate Park
from 1800 GMT, octece- 13th, to 0100
GMT, October 14th , and between 1800 and
2200 GMT on October 14th. The station is
commemorating the 179th anniversary of
LewiS and Clark 's visi t 10 Hat Rock and
will be operating in conjunction with the
Oregon OSO party.

Operation will be Ofl the aeoeral phone
and Novice CW bands. There will also be
some a-meter and 44().MHz operation. For
a certit icate, send Ofl SASE and you r con
tact numbe' to the Hermiston Amateur
Radio cnrc. PO Box 962, Hermis ton OR
97638.

QUEEN CITY
The Clarks ville Am ateul Tran $m itt ing

Society will he operating a special ..,vent
station celeb,ating the 200th ann ivllrsary
o f Clarks ville TN, the Queen City on the
Cumberiand River. The dates and times
are as follows: October 13, 1984, from
1400Z to 2400Z aOO October 14, 1984, tram
lBOOZt02200Z. The call of this statton will
be N4GMT. Modes of operetion will be
SSB, CW, and RTTY. Frequencies of oper·
ation wi ll be around 21.375 "1HZ. 14.280
MHz, and 7.240 "'1Hz. A commemorative
OSLcertificate will be sent for every SASE
raceived. OSL via KB4EFW, RI. 1 Box 162A,
Indian Mound TN 37079 .

SUNBELT
AGRICULTURAL EXPO

The Colqui tt County Ham Radio Society
will be operating club station WD4KOW
trom the site of the seventh annuel Sun
bel t Agricultural E~position on OC tober
18,17, and 16, 1964. The tlours of opera
tiOfl will be 0900 to 1700 EDST each day.

This annua l Sunbell Expo is held each
year at Spence Field Airbase, located near
Mou lt, le, Georgia, and Is the iargest ag rl·
clliturel stlow In the South. This 8'o'ent

not a ham yel but am an ejectncar engi.
neer in telecommunications circuit de
sign. I am worki ng towards a Tachnician's
license beca use I go t interested in home
brew microwave and satellite TV links and
need a ticket totransrrut. MDS dOWRCOfl'
vertees can be used on 2304 MHz.

Keep up the good work. With much of
electronic tachnology going to Japan, it is
difficult for a new engineer to gain pract i·
cal exper ience. Ham radio is a usefUl
thing to an American tec hnician or enlli·
neee wish ing to none his skills.

Raymond Barcklow, Jr.
Columbia SC

draw$ over 200,000 visitors tram all ovel
the United States and foreign countries.

Operations wi ll be in the Genera l per
t ion of the HF bands. The members will el·
so be lis tening for visit ing hams on the lo
cal repealer 146.191.79. Visi ting hams are
inVi ted to visi t the amateur booth at the
Expo and Opefate Ihe amateur station.

A special OSL cal d is available for
those making contact during this 8'o'ent

and submitting an SASE. } /

J. GORDON COOGLER t.i
POETRY FESTIVAL

On Saturday, November 3, 1984, K4MJN
will opelate a specia l-event station in
BlylhewoOO SC to commemorate the birth·
place of J. Gordon Coog ler (1665-1901>-

J. Gordon Coogler has been acc la imed
by li terary critics as the WO RST pract ic
ing poet In US literary history' His vel$eS
are now known as Cooglerisms, as is any
other work since that lall s into that same
crit ical d isdain. Many literary societills of
tod ay award the Coog ler Award for the
worst published works of the year. But
here in Bly thewood (Popu lation 93) we're
very proud of au' native son and ce lebrate
his eccompllshments wllh a Iastrval and
poetry contest.

K4MJN will operate on or around 14.290
"1Hz from 1400Z to 1600Z and on or around
21.390 MHz from 1800Z to 2200Z. Join us!

All stat ions working K4MJN during th is
second annual festival will rece ive a hand·
some certificate with a photo of The sard
a t Blythewood and some at his poetry.
Send a lar\i8 business-size SASE wit h
your QSL and contact number to J. David
Suggs K4MJN, Rt . 3, Box 154, BlythewoOO

77'6

. BOMB SQUAD
The BOMB Squad (Best of Mt. Baldy)

will operate W6HCP (Hollywood Christ·
mas Pa rade~ from t600Z on November 25
to 0400Z Ofl November 26, 1984 Operation
from t he parade communications center
at the 1984 Hollywood Christmas Parade
will be on 7.284, 14.284, and 21.284 MHz,
SSB. SASE to W6GVR l or special com
memorative CSt.

WORKED ALL ZONES
The WAZAward is Issued to any licensed

amateur station presen ting proof of ceo
tact with the fort y zones 01the world. This
proof shall consist of p roper aSL cards.
wh ich may be checked by any of Ihe au
thorized CO checkpoints or sent directly
10 Mr. Leo Haijsman W4KA, WAZ Awerd
Manager, 1044 Southeast 43rd St., Cape
Coral FL 33904. Many of the malar OX
clubs in the US and Canada and most ria
tional amateur·radio societies abroad are
aut horized CQ checkpoints. If In dOUbt,
COflsult tne WAZ. Award Manager. Any
legal type o f emission may be usee!, pro
vldlnll communication wa$ established
after November 15, 1945.
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PETERBOROUGH ARC

treee awards are of high quali ty and
will make a very nice addi tion to any radio
room. The awards are a.a ilable to all Ii·
censed amateces and amateur stations,
Please do not send aSL cares. A lisl
sMowing lull cetens 01 the contacts (log
infOfmation) should be certi fied by one
other amateur or raoro-crub crncer. Photo
copies of you' OSL ca'ds or original log
will also be permitted. At your request.

HAROAA AWARDS

The lOX Award, sponsored by the Whld
bey Island OX Ciub, Is one of the most
sought aile' awa rds In the OX commun ity,
This award is a.a llab le to licensed ama·
teurs and shortwave listeners worldwide

The lOX Award is issued for SSB, CW,
RTTY, SSTV. and mixed mode, as well as
10' mi xed· and single·band accomplish
ments. Applicants must wo'k fifty (SO) lOX
islands for the basic award. ercoree
ments are gi.en in increments of 50 la
lands, up to and including the maximum
numbe r of islands possible.

Only OXCC countries whiCh are bona
fide '"islands" are Qualify ing contacts . A
special lOX IIsling appears with in this col 
umn. To be valid, a ll contacts must have
been made atter October 1, t977

To apply, prepare a list of Qualif ying
contacts in prefix order. Please number
your contacts 1 Ih rough SO, etc. Inc lude
the ca ll of the station worked , lOX island
name, band, mode, date, and GMT_

00 not send OSL cards! Have your lis t
.erifled by two amateurs or local rad io
club ctuetere. Confirmation of each ccn
tact must be In the applicant's poseea
sion at the time it is being verified. Send
iist of contacts along with $4 in U5 funds
only and a oostoees-sue SASE to the tot
lowing address (foreign stations may sub
stiMe 20 IRCs lor the fee): Wh idbey ts
land OXClub, Attn: lOX Award, 2e65 North
Busby Road, Oak Harbor WA 98277_

notes governing this award program are
reviewed annua lly In the month of Sep
tember. Please enclose an SASE witll any
enquiries regarding Ihis award prog ram.

The lOX Awards Progr am uses OXCC
countries wh ich are bona fi de "islands"
as recogn ized by the National Geog'aphic
Society. The f irst criterion is that each
must have been a oXCC count ry on or at
ter October 1, 1977, as stated on the oXCC
List 01 the ARAL Any "quallfying" OXCC
country omitted trcrn this list by erro r OJ

which has been recognized for OXCC after
the release 01 th is list inll will be added the
next time it goes to press. In the mean
time, app licants may count the new coun
tries In lheir ta lly_

The Peterborough (Ontariol Amateur
Aadlo Ciub is oltering a dislincti.e bicen
tenn ia l certi ficate fo amateurs contacting
Peterborough amateur stations durinl/
t984_Ontario stations must contact f ive
Peterborou9h amateu rs. North American
stations must contact two, and OX sta
tions must contact one. Use any band, any
mode

Send $1and a list 01 contacts as we ll as
date and time of contact (no OSLs re
quired) to: Peterborough Amateur Radio
ClUb. PO Box 1205, Peterborough, Ontario
K9J lH4

ISLAND OX AWARD

lor his plaque and/or applying for an err
ocrsement commemorating th is achie.tl
men!.

The applications should be sent to the
WAZ Award Manager. The 5·band Aw ard
is governed by the same basic rules as the
regular WA:z. and uses the same zone
boundaries,

'"VS9 (See 80)
V59K
VU7 ~Andaman)

VU7 (Lacca)

'"XP (see OX)
YB, YC, YO

"W.
W,
W,
W,
zr
ZK1 (North)
ZK11South)
zxz
ZL (New Zealand)
ZL (Auck-Camp)
ZL (Chatham)
ZL (Kerm),.,
ZS2 (Mari -Pr Ed)
rs
386,3B7

'"'",e,
'"""5B. ZC

",w
"BO, V59

"'"9MB, 9MB ~See V55)
sv

"

5·Band WA:z.

On January t, 1979, the CO OX Depart
ment, In cooperation with the CO OX Advi·
sory Commillee, announced fhe 5-band
w ,,"

Applicants who succeed in presenting
proof of contact wilM the 40 zones of the
world on the five high-frequency bands
80, 40,20, t5, and to meters (for a total of
200)-will receive a spec ial certifica te in
recog nit ion of this achie.ement.

These rules were in effect as of July 1,
1979, and supercede all other rules, Five
band WAZ will be offered for any combroa
tion 01 CW, SSB, phone, or RTTY contacts,
mixed mooe only_ Separa te awa,ds will
not be offered for the different mooes.
Contacts must have been made after 0000
hours GMT, January I, 1979_Proof of con
tact sha ll consist only of proper OSL
cards chec ked by the WAZ Award Manag·
er. The fi rst plateau will be a total of lSO
Zones On a combination of the f ive bands.
Applicant s should uSe a separate shoot
for each frequency band. using CO form
1479,

A regUlar WAZ or sing ltl-band WA:z. wi ll
not be a prerequ isite lor a s-ba nd WA:z. cer
tificate. Al l appl ications shou ld show IMe
applicanrs WAZ number

Afler the 15O-zone certifica te is earned.
!Me final object ive is 200 zOneS for a corn
ptete 5-band WAZ.. CO is donat ing plaques
for the uret 5 winners, after which tne ap
plicant will have a cho ice of paying a fee

the OX Editor, the WAZ Manager, or an au
lhOrized CO chec kpoint. Slngltl-band cer·
tlficates will be awarded for both two-way
phone ~ inc l ud ing SSB) and two-way CW,
The slngle-band WA:z. program is !lO'fflrned
by the Same rules and uses the same lone
boundaries as the rel/ular WA:z. Award_

ISLANO OX COUNTRY LISTING

PYQ (Trin l)

"59, CAS
SV (Crete)
SV (Oooecan)
T3, VA1 ICentral Kiribati)
13, VR1 lEast Kiribati}
T3, VR1 (West Kiribati)

"'"UA1, UKl ~Franz Jos)
VEl (Sablel
VEl (51 Paul)
VK (Lord Howel
VK9 (Will is)
VKB (Chri st mas)
VK9 (Cocos)
VK9 (Melli sh)
VK9 (Norfolk)
VK~ (Heard)
VK~ (MaCQua'ie)
VP2A
VP20 (See J7)
VP2E
VP2G (see J3)
VP2K
VP2L (See JB)

VP2M
VP2S
VP2V

'"VP8 (Falkland)
VPB, LU ~Orkney)

VPB, LU ~5andwich}

VPB, LU (Shetland)
VP8, LU ~Georgial

'''''W"
VRl (SOO T3)
VA4 (Soo H4)

'"VS5, 9M B, 9M8

care for wh ich any and all bands and modes
may be used, specially endorsed and
numbered certificates ere eveueme for
phone and sinl/l tl-sideband operation. The
phone certi fi cate requ ires that all con
tact s be two-way phone: the SSB certifi
cate requires that all contacts be two-way
SSB.

If, at the time of the Ofig inal appli cation,
a note Is mede perta ining to the coserem
ty of a subsequent applica tion for an en
dorsement or special certifica te, only the
missing con fir mations required for fhat
endo'sement need be submitted with the
later appl ication (pro. ided a copy of the
original authorizat ion signed by t he WA:z.
manager is enc losed).

Decis ions of the CO OX Awards Adviso
ry Commi ttee On any matter perta in ing to
the administrati on of this award will be
final.

All applications should be sen t to the
WAZ Award Manager alter lhe a SL cards
have been Checked by an authorized CO
checkpoi nt.

Zone maps, printed rules, and applica·
tion forms are available from me WAZ
Award Manager. Send a een.eceeeeee
envelope (4" x 9-112") with 2B cents post
age, 0' a self·addres sed envelope and 2
IRCs, For rulings on borderl ine areas, con
suit the WAZ Awa,d Manager,

Single·Band WAZ

Since Janua'y 1, 1973, WAZ Awards
ha.e been issued to licensed amateur sta

tions present ing proof of contact with the
40 zones of the world on one of the five
hi l/h-frequency bands, 80-10 meters. con.
tacts for a singltl-txInd WAZ award must
Ma.e been made atter 0000 hours GMT,
January 1, 1973. Proof of contact sha ll
consist 01 proper a SL cards chec ked by

HKlI ~ Ba jo)

HKlI (MaIDl
HK~ (San An)
rs
J3, VP2G
J6, VP2L
J7, VP20
JA-JR, KA
rc. KAl (Mina)
Jo, KAl (Ogasa)
JD, 7Jl (Oklnol
,W

"KG4 (500 CO, CM)
KH1, KB
KH2, KG6
KH3, KJ
KH4, KM
KHS, KP6 ~Ki n g)

KHS, KP6 IPalmyra)
KH6, AH6, WH6, NH6 (Hawl
KH6, KH7 (Kurel
KH8, K5B
KH9, KW
KHlI. KH2, KGB (Mari)
KCB (West)
KCB (East)
KP (Oesoth)
KP1, KC4 ~ Navassa)

KP2, KV
KP3, KS4, HKe (Ran·Ser)
KP4, NP41Puerto Rico)
xx
0"'"',
OX, XP

0'

'"PJ (Neth Ant)
PJ (51 Maart en)
PY ~ (Fern)
PY~ (Peter-Paul)

"
'"av
e,
e.
CUA
CE~X

CE~Z

CO, CM, KG4
era
era

"ne
OU
EM
EM
EI,GI,,,W
E'"
reez
Ee
FG (Guad)
FG, FS

'"'",.
Fo (Cli pperton)
rorrennn
"FA (Glor.)
FA (Juan)
FA (Aeunion)
FA fTromlin)
EW
G, GM, GW ~G_ Brit)
GC, GU (Guern)
GC, GJ (Jersey)
GO
GI, EI
H4, VA4

""HH, HI

The off icial CQ WA:z. ZOM map and zone
list will be used In determining the zone In
which a staucn Is localed.

Confirmation must be accompanied by
a list of claimed zones us ing CO lorm
1479, showing tha call let ters of the sta
t ion contacted within each zone. The lis t
should also cl early show t he applicant's
name, call letlers, and the complete mail
ing address_ The applicant should indi
cate the type of award for which he is ap
pl ying , such as all-SSB, all-CW. Or mixed.
In remole locat ions and In foreign cou,,"
files, a handwrinen list may be submitted
and will be accepled for processing. pro
vided the above information is shown,

All contacts must be made with ticensed,
land-based, amateur stations operating in
authorized amateur bands.

All contacts submitted by the app licant
must be made l rom within the same ecce
try_ It is recommended that eac h OSL
Clearly show the station's zone number
When the applicant submits ca rds tor
multiple callsigns, evidence should be
provided to show thai he Or she also held
those calilellers.

Any altered or lor ged confirm ations will
resul t In perma nent disqualification of the
applicant.

Include with the application the pro
cessing tee (CO sUbscribers-$4_00: non·
subscribers-$10,00) and a eerr-eeoressec
en.elope with suff icient postage stamps
Or lACs to retu rn the OSt. cards by the
class 01 mail des ired and indicated_ CO
SUbscribers shouid inclUde a recent mail 
ing label (or copy) with application. lACs
equal in redem ption value to the process
ing fee are acceptable_Checks should be

made out to Mr. Leo Ha ljsman, WA:z.
Award Manager.

In addition to the ccovennonar ce't ifi·
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special endorsements will be added Such
as: CWo SSB. all YL. QAP. ATTY. SSTV,
one band. etc. II you so des ire, you may re.
"Uflst separate awa rds lor each special
endorsement. Contacts may be made over
any parted 0' years. Contacls made
through repeaters cannot be used, serer.
lites ara permilted, Please pass this
award inlormaliOll along to anOlher ama
teur or post it at your local club, All COrre·
spondence or applica tions should be senl
to: HAAOAA, PO Box 341. Hinckl ey OH
44233. Att n: Awards Manal/er Gary Zim·
merman WBBRTR.

Applica lion lor each award musl be ac
companied by tmee US dollars to cover
handling and awa rd costs . Payment may
be made by cash, personal chec k, money
order, len IRCs, or nret-crees-rete US pos t·
age st amps. OX app licants may send a
money order made out in US 'unds, ten
IRCs, Or any oflhe above.

II at any time you r award is lost, mrs
placed, or damal/ed in any way, send the
date. award numbe r, and perlinent inlor·
mallon and we will replace it I ree 0'
charge. All awards include the special
HAROAA gold seal,

Grnt l akes Award

This requi res One conlact with each
state bo,dering the Great Lakes : New
York, Permsylvania, Ohio, Michigan, In·
diana, Illinois, Wisconsin, and Minnesota.

Super Cert ific ate Hunt er Award

This HAROAA award is designed l or the
serious certilicate hunter. To earn this
award. you must ha.e a minimum 0' ten
amaleur·radio operali ng awa,ds. Simply
lis t the awards that have been Issued to
you, Spec ia l endoesements are 10, 25. 50,
75, and 100 plus,

HARDM OX Award

This is obtained by working OX sta
tions. It is t he number 01 stations worked
tha t is important Each OX station counts
as one, even if se.eral are 'rom the same
country or area. Special endorsements 10'
this award are to, 25. 50. 75, t OO, 200. and
500 OX contacts.

HAROM Insomnia Award

This award Is earned by communicaling
with One Olher amaleur·radio station lor a

minimum of one hou, bet ween the nocrs
0' t:OO and 5:00 am. A super conversation
piece 'or )'Our shack

HARDM Super Operator Award

This ceuucete is rendered ' or those
providing a service on behalf of amateur
radio such as weather observat ion, public
sarvice. emergency work . helping a new
ham. providing communications ' or a
communit y function, etc. The require·
ments a'e fo< l he applican t to brlelly de
scribe the event or service. The officia ls of
HARDAA will determine whether It de
serves this specia i recognition.

HARDM DUicial Trallie Handler Award

This award Is a sell·lssued acmeve
ment, allow ing you to display the lact that
you are indeed an ollicial handler of radio
traWc.

WORKED TRUMBULL COUNTY
AWARDS

The Warren (Ohio) Amateur Rad io Asso
ciation, Inc., announCes its Worked Trum·
bull Coun l y (WTC), Worked Trumbull
Coun ty Mobile (WTC· MJ, and Worked
Trum bull County YL (WTC·YL) awards,
These programs are des igned 10 promote
increased amateur·,adio activity among
and with Trumbull Cou nty amateu,-radio
operators. The awa,ds also reward ope rat
Ing ach ievements.

Application: Send applications and ali
correspondence to: Don Lovell K8BXT.
Awards Chairman, WARA, PO Box 609.
Wa"en OH. One dollar must accompany
applications from W, K, and VE amateurs;
aii others should send three IRCs wit h ap
plication. Only Trumbull County appli·
cants must submi t act ual aSL cards. All
others should have cemuceucn letters
lrom two other radio amateurs which .erl·
fy that they have soon and checked the ap
plicant's a SLs. Each application must
also be accompanied by a li st 01 the calls
worked, wi th f Ull log data for each
contact.

Requirements

WTe -For each certttrcate or endorse
ment. Trumbull County applicants must
have 20 contacts wit h other Trumbull
County amateu rs, Other W, K, and VE ste-

tions must contact to Trumbull County
amateurs, Wh ile OX app licants must have
li'il:! contacts ,

WTC·M-For each certificate or en
dorsement, Trumbull Cou nty applican ts
must have 20 contacts with other Trum
bull County amateurs operating mobil e in
Trumbu ll County. Dther W, K. and VE sta
tiona mus t contact 10 Trumbull County
amateurs ope,ating mobile In Trumbu ll
County. while OX applicants must have
fi.e contac ts.

WTC-YL-For each certificate or en
dorsement. W, K, and VE stations must
contact 10 Trumbull County YL or XVL am
ateurs, while OX applicanls must have
three contacts ,

Award: A cerli ficate wil l be issued on
each approved application but in order to
appear on the certificate, speci al endorse
ments mus t be f iled with the initialliling,
each containing at least 25 percent new
contacts. Inilial endo<sements are tree of
charge, but endorsements made on later
dates will ta ke the form 01 WTC certil i·
cates. Applications lor these must cce
tain proper liIing lees. Endorsements may
be all one mode, all one band. all mobile.
to-mobi l..... or al l members 01 t he Warren
Amateur Rad io Association. Inc.

Net contacts. contacts made through
repeaters, and contacts made belore Jan
uary 1. 1959, cannot be counted.

A FAR NET AWARD
The Armored Force Amateur Rad io Net

Is a ncnprcnt and Informal group of ama·
teor-raoro operators who are veterans or
aClive<luty service personnel who ha.e
been ass igned or attached to an armored
unit 01 the United States Armed Forces or
their allies at some t ime in their mil itary
cereere,

The A FAR NET otters its A FAR NET
Award cernucete to amateur.radio oper·
ators 0' any nation. The 8\,, " x 11" certifi·
cate is printed in lour colo,s on white on
heavy stock and is intended 'or lraming.
Endorsements are available lor making
additional contacts and lor making con
tacts in one mode or on one band, Appli·
cati on may be made for any award level ,
mode, or band ope-anon at any time.

To qualily 'or the bas ic awa' d, non
member stat ions must establ ish two-way

contact wit h a minimum of l itleen diller·
ent A FAR NET member stations. To quall·
fy lor endorsement s, non-member eta
nons must make contact with ten 0< thirty·
live addi ti onal members on any band or In
any mode. Confirmat ion 01 the requ ired
contacts must be through a copy of the
non-member 's log that has been cenmee
by two othe r amateur-radio operators.

Applicants lor the basic award certrtr
cate must submit a minimum 01 IIttycents
along with their application to cover post ·
age, envelopes. etc. Endorsements not
mailed along with the basic certilicate
will requi re on ly a normal 4 '1> " x 6"
SASE. Applicat ions fo< tne basic award or
endorsements should be sent to: Alfred G.
Beutler K20WI, A FAR NET Certiticate
Manager, 36 Manchester Road, Eas t Auro
ra, New York 14052. Please allow 'rom two
to lour weeks l or mailing 01 the certi fi
cates 0< endorsements.

HONG KONG AWARDS
HARTS meets every Tuesday at 1700

local, excluding public ho lidays, at the
China Fleet Club, Arsenal Stroot , Wan
chai, Hong Kong Island,

Nine Dragons Awsrd

This award is given 10< one contact wi th
a coun try in each o! the lollowlng 9 zones:
16, 19, and 24 to 30. Contact 'or zone 24
muSl be a VS6. Stat ions within me a zones
require 2 contacts In each zone, with 2
VS6 contacts. Only contacts alter Janu
ary 1, 1979. are valid. Fees are US $3, Aus
traua $3, 1 pound 50 pence England postal
order. or 24 IRes.

Firecracker Award

This award Is gl.en l or six contacts with
dllferent VS6 stations, Stat ions In zones
18. 19. and 24 to 28 require 10 contacts
with different VS6 stations. Only contacts
alte, Janua,y 1, 1964, are valid. Fees are
US $2. Aust ralia 52, 1 pound England post·
al order, or 10 IRCs.

USUSI Cond it ions

Certified log extracts only-no OSl
cards are required. Payment to be made in
cash-no ban k dralts. Postal orders to be
lel t blan k. Claims to: Awards Manager,
HARTS. GPO Box 541 , Hong Kong .

Reprinted from the Federa' Register

FCC

PART 17-{AMENDEDJ

authcM1iU1t1on, tenIporary permit or
t .....porlIry Of*lI"no lWthortty.

to transmit corredly by haod (key.
otraight key. or. If suppUed by the
applicant, sny other type of hand
operated key such ao a aemi-automa tic
or electronic key. but not a keyboard
keyer) and to rece i ve C<Jrrectly by ear
texts in the in tern alional Morse code at
a rate of not len tha n five {5Jw ords per
minute durins a flve-minute teet period.
Specral procedures may be employed in
Cases of physical disabilily. {See
t ll7.Z6(g).1The applicant ia responsible
for knowing and may be tesled upon tha
twenty·oix letters of the alphabet. the
numerals~. ~erio<1.1he comma, the
qoeetton mark, AR. SK. BT. end DN,
(See t 97,29{eJ.)

(b JElements l (BJand I (cJ I hall be
prepared hy the examiners or be
obta ined by the examiners from the
VEC. The preparer mllst hold lin
Amateur Extra Cla.. liceoae. Th e telt
Ihall be I Ueb as to prove the applicant'l
abili ty 10 transmit correctly by hand
(key. strelaht key. or. i f supplied by the
applicant. any other ty pe of hand
operaled k ey such es a oemi-au tomatic
or electronic key, but not a keyboard
keyer) and to receive correctly by ear
textl in the intem alional M orse code at
not Ie.. than the pre l cribed apeed
duri "6 a five·minute l est period Special
procedurel may be employed in casea 01
phy sical diu bility. {See I 97.26(gl .) The
applicant is rolponlible for knowing and

•••••

b. The heading 01 S 97.523 io removed.

3. Paragraphs (aJ, (bJ, and (dJ or
1 97.27 are reviled to read:

• . The headins or 1 ffl ,517 is revised
to read " Examinations."

2. The Table of Conl ento For Part ll7 is
emended sa follows:

(eJ Unle.. the FCC otherw ise
prescribes. an applicant already
licensed in the Amal eur Radio Service.
upon IUccessfully ClJmplelins the
emateur radio operator examina tion!oJ
required for a higher clllSS. may opera te
hIs/her amateur rad.o etancn ClJnSliten t
w ilh the riabt s and privileges of that
higher cl a.. for a per iod uf one year
from the dllte of the moot recently
comp leted exam ination(s) for that
operator class in accord w ith the
provisions or 1 ll7.35.

' 11.27 Examlnltlon prltjl..-atlon,
(a) Element I (A Jshall be pre pared by

the examiner. The pre parer must hold an
A mateur Exlra, A dvanced or Gelleral
Class opera lor license . The lell ohall be
I Uch as Ia prove the applicant'a abili ly

PART l-{AUENDEDJ

1, Paragraph fe) of t 1.925 la revl. ed to
read,

I 1.125 ApplIcatlon lor specIa( Mmponry

Appendix

Par to 1 and 97 of the Conunissioa'.
Rules (47 CFR Par ts 1 and 97J are
amended as Icllow e:

administrative burden of designing the
exami nations and penni! VEC'I and
examiners more le titud e In pre paring
and administering exami nations. Thi l
document also amends certain other
FCC rules regardins the A mateur Rad io
Service vol unte er examiner program to
cla rify them.

EFI'"ECTlY'E OAn:: A ugust 31, 1964.

'OR AlfllTHlRlfrWOfl.....T1ON (;()NTACT':
John j , Borkow ski, Private Radio Bureau,
W ashington. D.C. Z0554. (202) 632-4964.

SU.......RY; This docu ment amends the
FCC rules regarding the preparati on and
administration of ama leur radi o
operator examinations ahove the Novice
Clan to permit V lllunteer·Examiner
Coordina tor. (VEC's) and vol unteer
examiners tn design the examinations
instead of the FCC. Thi s amendment
w ill relieve the FCC of the

...lIoENCV: Federal Communications
Commission.

"'CTION: Fi nal rule.

47 CFR Part. 1 and 17

FEDERAL COIolMUNICATlONS
COMMISSION

IPR Doclc.t No. 83-21; R_229; FCC .....
324J

Use 01 Voluntee To Prepare and
Administer Ope tor Examinations In
Ihe Amateur Radio Sarvlce

73 MagaZine e Octobe r, 1984 77



may be te.ted upon the twenty·six
lelleu of the alphabet, the numeral. 0-&.
the period...!h-e comma, the queslion
mark. AR, SK, BT and DN. [See
197,Z9(c}.)

4, Paragraphs la ) and [e} of 1 97.28 are
revised to read: .

I t1.te En....""t....._lnl'b.lIol ~

(al Un!es. otherwise prescrihed by the
Commission. each examination for an
amateur radio operator license [except
the Novice Cia ... operator license) shall
be administered by three accredited Isee
I 97.515) volunteer enminero. An
examiner adminis lering telegra phy
examination elemenl llA) or wrillen
examinat ion element 2 (in conjunction
with an examination other than a
Novice Class examination) III wrillen
examination element 3 must hol d an
Amateur Extra Class or Advanced CIa..
.adio operator license. An examiner
administering telegr~phy examination
elementl(B) or 1[C) or written
examination element4(A) or 4[B) must

ld) Elements 3. 4(A) IUId 4{B) will be
de.igned by the VEC. The VEC will
seleci que.lion. for each tut from th
appropriate list of questions approved
by Ihe Commis.ion [either PR Bulletin
1035 B. C or D.latest date of issue). The
VEC muSI select the appropria te number
of questions from each calegory of the
syllabu. (pR Bulletin 1005) as .pecified
in PR Bulletin 1005 a C or D, The.e
questions must be taken verbatim from
the appropriate PR Bulletin in the form
in which they have been appro\'ed hy
the Commission. Beginning Janua ry 1.
1987. volunteer examineu may also
design l'Jement. 3. 4(A) and 4(B) in
accord with the provision. of this
paragraph. Each VEC and each
volunteer examiner i. required to hold
current examination design. in
confidence.

t t1.511 Aw-menl I'8qlllrad.

No orgarti ~atron may '!!rYe as a VEC
unfil that O'1laninlion has entered inlo a
wrtuen agreemen t with the Fed,·.al
CommunicaTions Ccmmtsston to do so,
Th.. VEC must abide by the terms of the
agreeme nt.

12. Section 97.517 i. revised to read,

g. Se<:U(J{l 97,505 i. revi . ed tu tead:

t 117.505 Applicability 01 n.tIaL

Th~s~ rules apply 10 each
o'llanization that s.,rvel 85 a volunt""r ·
examiner coordinator.

10, Section 97.509 is revi.ed 10 read:

•

1".5011 Conl\leta of 1011.-"'.

An organization engalted in th.,
mannfacture or dislribution of
equipment used in connection with
ama te'lt radio transmissions. or in the
preparation or diltrihulion of any
pulJli"lt lion uaed in preparation for
obtaining amateur radio slation operator
licenses may be a VEe only upon a
persua.ive showing to the Commis.ion
thltt preventative measures have been
laken to pred ude any possible cnnflict
of imerest.

11 Section 97.511 io reviled I" read

la) " olulIlee r-Incamiller coorJ",otor
(VEC). An O'llonization which has
entered into an agree ment with the
Federal Communications Commission to
coord ina te the efforts of volunteer
examiners in prtparinlt and
administering exa mina tions for ama leur
rad;" Ol>..ralo. license.

a Paraltraph la) of 197.503 is revised
10 read:

successfully comp~linlt the amat eur
radio examination [I) requi red for a
higher class, may opera te an amateur
radio slali on ccnals teut with Ihe righls
and provileges of that hig.... r clllBS for a
period of one yea r from lhe date of the
most recently completed examioation
fur that operator class provided tha t the
applicant rela ins the certiIiu te(B) fur
,uccessful compl"tiu" of the
examins lion[s) (o ee t 97.2Il[elJ a t the
sta lionloca tion. provided thai the
ap plicant uses the idlmtifier code of the
ne w class 01 license lor which the
apptlcant has qualified [KT fut
Teoc hnician CIKSs, AG for General Chua.
AA for Advanced Class and Af. for
Amateur Extra Class) as a suffix to the
present call sign (see 1 97.84). and
provided tha r the FCC has not yet acted
upon the applicat ion for a hiRher claas "f
license.

7, Paragra ph If) of 1 97.1l4 i. rp\'i ""d to
read '

!fI When opera ting under the
I.,,,,pora ry operating aUl horilJo' permill ed
by ~ 97.35 with pri\'ileW-' which exceed
the privile~ealor the class of operator
Iicen.e cur rently held by the licenae.,. a
!jeen• .,e mus t identify in the fo!1o winrg
mann.,,,

•

(1) On radiotelephony, by lhe
transmission of the .tation call sign ,
follo wed by the word ~temporary",

followed by the Id ~nhfier code for the
ne w cia• • of license for which the
licensee has "ua li f~d (~ § 97.35).

[2) On ra diotelegraphy, by the
Iran.mission of the sta tion caU sign.
followed by Ihe frac lion bar ON.
followed by the ide<l tifie r code fot the
new claao of lir.ense lor which Ihe
licens.,e has quali fied [see t 97.35),

~ 91.' . Stallon 1d",,1I11<:.llon,

•

•

•

•

•

•

•

•

•

•

•

•

•

•

(0) Any person who owna a
significant interest in. or is an employee
of. any company or other entity which io
engaged in the manufacture or
distribution 01equi pment uaed in
connection with ama teur radio
tran.mis.iono. or in the prepa rs tion or
distribut ion of any publicalion used in
preparation for obtaining amateu r
Slalion operatu. h~",nses. ia illf'ligible to
be a volunloeer examiner for purposes 01
adminio1ering an " mateur radio ocereto
eXllmination. 1l0weVf' r. a p",."on who
due. not norma lly communkale ""ith
thai parI of an ""tity engaged in the
manufsclu re or distribution of such
equipment. or in the preparation or
rnstribuliofl of any publication used I ~

prepa ration for obt.inmg amaleu.
ol*rator licenaeB , is eligible 10 be a
volunteer examin"".

6, Section 97.35 is revised 10 .ead

5. Paragraph (h) of I 97.31 io revised to
read:

t i7.31 Vol""t....-raquIr-.m_

(e) Wh en the candida te Scores a
passing grade on an examination
element, the examiners [except for
examination. for the Novice Clan
operator licenae) muSI ia. ue a certiflca te
of successful completion of the
examination. This certi fica te may be
used for a period of one year for
eumina tion credit for telegraphy
elements t[ A}. l iB) or l {C). [Sce
I 97.25(h).)

§ 97.3S T.mpoo.. ~ _ellng sut'-'!y.

Unle.. the FCC otherwise prescri!>e"
lin appliC>llIt already licensed in the
,\ ma teur Radio Service. upon

hold an Amaleur EXira Claaa radio
operat" r license.

•

•

•

•

•

•

•

•

•

•

IAMSATl, P.O. Box 27, washington, DC
20047.

Zip _State__

lVIII / SIll' "dd, ,'\\ !I<'I (' :

Name

Address ~ _

Name

Address, _

Cily _

I f Y(JU have no /"be/ h.may, print UUJ oadres, here .

l et us know 8 weeks in advance so that you won',
miss a single issue of 73.
Attach old label where indicated and print new ad
dress in space provided. Also include your mailing
label whenever yo u write concerning your sub
scription. It helps us se rve you promptly. Writ e to :

l~
Subscription Department

Amateur Radio's P.O. Box 931
@TeclYlical Journal Farmingdale NY 11737

o Extend my subscript ion one additional year for only $17.97
o Payment enclosed 0 Bill me

(aOdda " Me.ico $109711 vea' onlv US f und>drawn on US b.<nk . foreogn Sudace
S2S.00tl v... r onlv US Fum" drawn on US bank. roreign "'"ma,l, pi".,. inqu""

,

,-

I I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

City State Zip I"- J

MOVING?

please

1llrblt

SAMPLE COpy
$2 to:

For a
send

ORBIT is t he Official Journal for the
Radio Amateur Sat ell it e Corporation.
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,..
Sl.59

101S3.89
101$5.119

Sl,19...
3/S1,00

10/st ,99
S2.95
S1,79

10152.15
53.00
51.25
51.25
';00

001 412

S4 95
51.55ft\.

Only

s24.95
Plu s P&H

iocurred expend itures. The effe cl o f thia
action il to utabliah l'eglIla liollB which
pennit reimbursemenl to volunt een for
their necesee ry ex penses.
EFF1i:CT!V! D"TE: A ugus t 31. 1984.
ADDIIE5a: Federal Communication.
Commission. Wa sh ingt on. D.C. 2.0554.
1'011~lITHllI l"'I'OIlM"TlO'" CONTACT:
Ma urice J. DePont , Priva te Ra dio
Bureau. Wash ington. D,C. 205M , (202)
63z-1964 ,

Appendi><

Pa rt 97 of Chapter I o f Title 47 of the
Code of Federal Regula tions is amended
as follows:

Call (305) 893-3924

AG8U·20 fl . PL,259 eo e nd
AG 214U d bl s .l, e r shIel d. 500nm
BELDEN Coa~ in 100 It. rolls

RGS8U 119201 . . .. ,S11.95
Groulldlng s t,a p. heaoy du ty tubular bfald
3116 in. tinned c opper .. , .. , . . . . , 10C11t.
318 in. tinned coppoIr . . , 3OcII1.

CO NNECTORS MA DE IN USA
Amphenol PI·259
PL·259 Tef lonlSllve l,
PL·259 pu sh·o n a d a p 'er she ll
P L259 & SO·239
Doub le Male Co n ne c lO'
PL·25B Doub le Fe ma le Connector
1 ft pa'ch cord w,Re A Type plugseaCh end
Re d uc e r UG·175 Or 176
UG·255 (PL259 to BNC)
Elbow {M3591
F59A !TV lyp e l
UG 210lU Amp he nol TypeN Ma le lor RGB
BNC UG8BCIU, ma le
3116 onG h M,ke PIUQ lor Co llrnselc
UG273 SNC to PL·259

FREE CATALOG
COD eOd $2.00_ FLA. Res , I dd 5% Slles Tn

Relmbursement of Oul-of-Poeket
COlt. for V~ Admtnlttered
Amateur Rad io Examlnat~

"OlNC'f: Fed era l Communica tions
Commiss ion•
ACTION: Fina l rule.

'VMMAIIY: This docume nt a me nds the
rulel to provide for reimb,,"ement of
out·of-pocket costs jocurred by
volunteer ex.aminen an d vclunteer
examiner coordinator. in connectio n
w ith a dm inis te ring o r coordinating
amateur op erator license exa mina tionl .
The rules are necessary 10 tha t th e
..olun tee rs can recover the ir prudeotly·

•

•

•

•

LOW LOSS FOAM DI ELECTRIC
RG8X 9'5% sh ield .. " S1 4,951100 fl. Or l1e/1!.
RG591U 70 % copper braid __ 9ci11,
RG8U 80 % sh ,e ld __ 1WI!.
RG58U 80 % sn ield 01e/1t.
RG56U 9'5% shie ld 10C1 1!.
RG59U 100% fo ,1Shie ld. TV type l OCIl1 .
RG8U9 7% sh,eld 11 g o.{eQul> Be lde n 82 14). 31e/lt
Hea, y Out yRotorCable 2·16ga. 6--1 8 g a . .. . 36cJf!.
ROlor Callie 8·c o n 2·18 go. 6·22 go ,.. 19c/ lt. Orders unde r 530.00 ad d 52 .00

Connectors-shipping 10% add'l, $3.00 minimum

Cable-Shippi ng $3.00 per 100 It.
12240 NE 14th Ave., Dept. 73 , No. Miami, FL 33161

•

•

- NEMAL ELECTRONICS '- _ 1- ...

.'c,\ !lox'''' c .\\f'v\J';!l!/
-~ ~ <~, '?'
'. . ",~O\'l>\'" ~'l>~ .::

""C<'\X" ~0C ~0 . ~Ql <
-'Z!~ 1; \ . ~ i .0-A e;,~'(\\~~' \'M.:.~

r v ~ . I~ 'l ~111f'i\t{\"

POLYETHYLENE DIELECTRIC
RG591U mil spec 96% shield 14elh .
RG213 nonco ntam onallng 95% snead m il spec 36$11!.
AG174IU m,1s pec. 96 '10 s hield , . 10C11!.
RG11U 96 % ShIeld. 75·ohm m;1 spec 25c1tt.
AGBU96% shie ld, mil s pec . 129.951100 It. or 31e/'lt.
RG6A1U doub le shie ld, 75·o hm 25c11t.
AG 56AU S1raM e<:l mIl spec 12c:JU ,
AG58 m,1spe c .96% shIeld 11e/lt

N."".· .-\<l>l,,·,, -\p, _

Ul' ",.".' ,,, ' <.. <11 _

YES, Pie",,, rush m e : AzlmUfh Unlve""'I/GMT 14- Hour Ciork!'1 .., 114.9"5 e ..ch. AzlmUfh Du;o(

l one World -TO"", Clock!., '" S14' 15 each, ''''' 1195 Sh'W,ng" Hand"ng 1m ""'h ,hxk. IC.. U!om" '~<;d~n" p'~a<~ add
6 1/1'11> 5aO~, r" I. ( "" 0 ...0 .. my 'h«k orm~ 0 0.- (;HARGE my MAlin-RCARO 0< v 'SA a«oun' -cCCCCc.--c--c
CCCC=CC~o-""CC="';::;::-== I_rbonk Eo!,,"" O RDER 2 0 .....o.e find SAVEl Azim","
Unlve"al/GMT 24-Hour Ciork.;U" 51].'15 eMh plu, 13.50 P&H. ArlmUfn l>.uIl·lone World Time Clockl ju>t 521.95
each p lu. 13.50 P& H O ROER TODAYt Forelqn orde,,- Plea... i"'l.....e "'.'1S 'o r Po"aqe & Hand linq. [VSI Onlyl·

NEW!

•

•

•••••••••••••- - - - - - .
-'" ••••••••1 For Oulck Plea.e ,,'low ] _4 ..........k . lo r delivery 1

TaU-FREE CREDIT CARD ORDERS-Call TODAYI NMlon"II-800-82 1·6842,ln C"II' 1·800-421 -1061

... CUSTOMER SERVICE ONLY 12131478-5048 1- - - - - - ..
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~----------------------------,1 NEW! AZIMUTH
1 UNIVERSAL/GMT 24·HOUR CLOCK WORLD TIME DUAL-ZONE CLOCK

•
O utstand in g 14-Ho ur Clocksl Gre a l lor o x'ers. Field Da y .

emergency or d" Uy oper"llng. Stilte-oH h e-"rt qUilllty.1 5peci" lIy designed lor discerning r"dlo "m" teun world·widel

1 14-0;oy TRIAL SATISI'AcnON OR VOUR MO NEY BACKI

•••••
•

• LA....£ £A5Y TO REAO 5/8 - LCD READ<>vn No Squo"..ng. • £A5Y TO SlIT ""It> ~..~",..Uy ..«~"o_ t>\mon•.
• UNnr£R5AL/GMT D.SPLAT ~""" .."'" On 1'- Hou' • S'Z£5·oltORlO It"'~ PuAL-roN~ (lOCK .......'."~I • 'I'"• r 5/8"

•
lOW no... 'k!n..,,,,,,k~ loggln9 ~"'Y" Mwr..'~ , UNIVERSAL/ GMT1'- HOUR (lOCK m~.<u~' 1 '1'6" • 1 '18 "

• LOCALTlM( DlSPl,.AY 1(lu,>I ·Z~ Clock ONlYI" ..,~< To"", a •QUARn ACCURACY On m"9nOfl,~nr d~''''OfI , hrono "",r~".

•

O"'~ (AM·PMI · H~'P' k_p yOV on .."",. No H -Hour MO. up. • BATTt RY OP( RAn-D ~""h moOu'~ rum on '" 0-. ~m,,~nr

,MOD£RN OnIGN. RUGG£O BROSH(O BLACIC ' '''M ard walCh "''''''y II""""~I.
MlITAL CONSOL£1-- - - - - - - - - - - - - - - - - - - - --

•
PRICE BREAKTHROUGH. SAVE with thIs SPECIAL MONEY SAVINGOFFERI
M"it [0, AZIMUTH CLOCK. 110 ] 0 ~nta Monlu Blvd. SolIe 200 Los A nge les. CA 9002 5•••••••

•

•

[b1' • •
(II) The use of A3 a nd F3 in this hand

i.limited to amateur rsdio .tations
loca ted out. ide Rellion Z snd s ma leur
radio s tations located within Region 2
which are west of 130 degrees West
longitude.

47 CFR Part 91

IPR Ooc:k~ No. 8<10-26&; FCC 84-3221

3. Seeton 97,61[bj (I 1J is re ..ised 10
rea d as follo ws:

t 01.11 Aut~Hd 1nlq_1.. MId--

F' , ....

f 01.&1 "lJthor\Zed rr.quencIH end
emlaalona.

(aJ ' • •

SUMMAIIY: This documenl a mends the
rule . b y expanding telephony privilege.
on frequencies 3750-4000 kHz, 21200
21450 kJh, 28300-29700 kHz. and 7075
7100 kHz (Hawaii and In a rea . neor
Region 3). These a mendmenta IU1I

necenary so tha I a moteur rad io
opera tors wi ll hove addi llonal
ra diotelephone freq uencie. o n w h ich to
operate. The result of this action is to
relieve the o vercrow di ng on the
p relenUy-altoca ted freq uencles for
ra d iotelephon y In th e Amoteur Radio
Service.
l ""CTJVJ: D"n : 0C01 . Universal
Coord inated T ime (trrC). September 1.
r....
" DDII.lIS: Federal Communication.
Comminion, Wuhington, D ,C. 20554.

f Oil INFORM" TlON CONT"CT:
Mauri ce l-DePont, Private Radio
Bureou, W lI8h ington. D.C. 205M, (202)
632-4964.

Appendi..

Port 97 of Chapter I of Tille 47 of the
Code of Fed erol Regula tio n. is
omended. a s follows:

1. Section 97.7[a) is revised as Icllows:

t 17.1 Prlvllegn ol .......a tor He_a.
(0) Amoleur Extra a nd Adva nc ed

Class. All authorized amateur pri vileges
including exclusive freque ncy operating
authority in accordance w ilh the
following table:

35OG-352!i ' ._ .._ _ ..........
""""'15 .., 00.
1OOC>-1tIO!i __,." _",._ .. 00,.,000_.._ __...__..,_. 00,
''''''''- ' ' ,'" _ .. .___ 00
~"ooo_~" ,.,._________ 00
~, ,__.. , 00)"". SO ..... __
,,""-= . 00
' ..'15--'UOS 00
71ns-J ' .300 00

t 11.52'3 [11_1

13. Section 97.523 i. remo ..ed and
rese,..ed .

47 CFR Pert iT

IPR Docll~ No. . 2-413; RM N_ 3705,3721,
31:M, 3111, 3131, 3133, 3860; FCC 84-3451

Radiotelephony EIpan alon High
Frequency Amateur 8IIndl'; R.......U8
PeUUon lor Telephony OpenUonti on
Frequllnele, Betwllllfl 7075---71 00 kHz
In HawaUand In ""-a, NII8I' Region 3

" OENCY: f e de ra l Communications
Commission.
"C1'IOM: Final rule.

101.511 Eu ml""tIona.

A VEC w ill design (.ee I 97.27(dJJ .
ao.emble', print and distribu te w ri tte n
e~aminatioll Elements 3. -I(A I an d -I(R),
A VEe ma y de.ign , ao.emble, prinl and
di.triaate examination Ele men ts 1 (B)
a nd I{C), A VEC is req uired to Itold
euminalion design. in confidence,

2. In I 97.61{al. that po rtion of the
lable under the heading "kllz" il revised
to rea d as follo ws. The e ntries in the
table under the headings " MHz" and
"GHz" remain the lame,

... See List 01 Advertisers on page 98

.-'800 .. ""., . ,,".." " ' , 03 , .._._.._......
:lOOO .. """" . . ....._" ,_ ..
I'" .. "so.________Fe ,.,.,.,...,
,~ .. """" .. 1>3. M. .... "', F• . F,,,. •
_:lt3.I ._ """__• "_ _ """ ""'. , "
"""' .. '300 .. """__" .. , . ~__._ ____ ) , '
""'" .. 1H') ..._""."""" Fe .. . "_ 3, •
1015 .. 1'0;) ,,_ .._ .... 1>3. F3.._ "
,,"" .. '300 ..._. 1>3. .... .... F:I. F', Fo.__ :I. _
,"""" ....ISO..._. .. ... , ._._. _

,"""" .. '''00.._ ,__, F' ..
,., .., .. ,....,__, 1>3. AI, F:I. F_, "....... .........._-"._, ..' _-"-"" --- --- - --- --.
......... • ' JOO,,_..__ F L.
.._ ..., • ..,.. "3, "', Al, Fil. F', F!i _
""""" .. ~'00.. - ..' .. ..""_._._
""""" .. Je3OII .. F' ..., ........ "...__,".._..
....,. .. OI""'__._. "3, "', Al, F1, F. . .. ",, _



HAM HELP

1. Section 97.31(c) is revised to read a .
follow",

2, Se<;lion 97.33 i. revised to read 88
follow.:

•••••

race, sex, re ligion or national origin. A
VEC may not refuse to acr;radit
volunteer examiners on the basis of
membership (or leek thereofJ in an
amateur radio organization . A VEC may
not discriminate in accrediting volun teer
e lUlmi ners bu ed upon their accepting or
declining to ao;o;ept reimblll'llemenl. A
VEC must not accred il an amateur rad io
operator volunleeri ng to be an examiner
if:

USING THE AQ·10 APOGEE PREDICTIONS
Apogee predictions lor the month of oetceer ale pro. ided for three sections 01 the

United States : Washlnglon DC at 39N 77W. Kansas at 39N 95W, and California at 38N
122W. TJmes are in UTC and apogee in this case is mean anoma ly 128 fOunded 10 the
nearest whole hour. Use the chart as a gu ide in aimlng}'OUr antenna, t hen fine-tune the
azimuth a nd elevation values to peak t he setemte's beacon signal. Jf you req uire more
accumte orbital predictions, contac t AMSAT at PO Box 27, Washington DC 20044.

AMSAT ANNUAL MEETING
The yearly AMSAT tecnmcat sympos ium and ganeral-membe,ship meeting is slated

for Saturday, No.ember 10 et tne Amlac (formerly Airport Marina) Hotel on the north side
of Los Angeies Inle rna tlona l Airport. A block of con.entiorHate rooms has been set
aside _ for reservations. contact tne hote l at (2131-610-8111 .

Technica l prasantations On present and lui ore amateur·sate ilite projoc ts will be glVlln
d uring the morning and afternoon sessions. The general ·membe,ship meeting will be
held in the llVaning following a banquet dinner. For detailed confe,ell(:e Information and
regislration , send an SASE 10 Dennis Oinga N6DD, PO Box 4111, Diamond Bar CA91765

TII/wks to Amateur setenne Reporl for tills montll's news,

AM SAT - OSCAR 10 APOGEE PREDICTIO NS
OCTOBER 1984

WAS H KANSA S CALIF
ORBIT OAY TIME AZ EL AZ EL AZ EL
= = ~ a ~ ~ ~ ~ ~ ~ a ~ ~= ~ ~ = ~ == = ~ = = = = = = = = = = == = = = = = = = = = = = = = = = =

1309 1 0800 18 4 10 269 32
13 10 I 2200 96 17 84 3
1311 2 0700 280 I I 264 33
1312 2 2000 81 8
1313 3 0700 28 5 3 2 74 17 257 40
131 5 4 0600 2 79 12 268 27 24 7 50
131 7 5 0600 274 16 262 30 238 53
13 19 6 0500 26 3 25 254 40 222 61
1 3 2 1 7 0 400 261 35 245 50 196 67
1323 8 0 400 25 4 38 235 53 180 66
1 3 2 5 9 0300 244 48 218 61 I S! 64
13 2 7 10 0200 231 57 193 66 128 58
1329 I I 0100 21 1 65 162 67 113 SO
13 31 12 01 00 19S 64 150 62 11 0 44
133 3 13 0000 166 66 12 9 57 100 35
I D 5 13 2300 140 62 114 49 9 1 26
13 3 7 14 2 300 132 56 1 11 43 90 20
1339 15 2200 116 49 100 34 82 12
1 3 4 I 16 2100 , 05 40 92 25 75 3
13 4 3 17 2100 10 3 34 90 19
1 31, 4 18 08 00 278 13
13 45 18 20 00 101 28 82 I 1
1 34 6 19 0800 272 16
134 7 19 190 0 86 17 75 3
1348 20 0700 282 4 26 6 26
1349 20 19 0 0 84 I I
1350 21 0600 287 0 276 14 25 9 36
1351 21 1800 77 3
1352 22 0600 282 3 271 17 25 2 39
13 5 4 23 0500 27 6 12 265 27 24 3 49
1356 24 0400 270 22 25 7 37 229 58
1358 25 0400 26 4 25 250 40 216 60
1360 26 03 00 257 35 24 0 49 191 65
1362 27 0200 24 8 44 225 58 16 2 65
1364 28 0200 240 47 213 59 I S! 61
1366 29 0100 22 6 56 189 63 130 55
1368 30 0000 205 6 2 161 6 3 115 47
1370 30 2300 17 8 66 136 59 103 39
13 7 2 31 23 0 0 165 62 130 53 101 33

A VEe will accredit amateur rad io
opera tors licensed by Ihe Federal
Communicati(lTls Commission III

volunteer examiners (see 1 97.30). A
VEC will seek to recruit a brosd
representation of amateur radio
opera tora to be volun teer examinera. A
VEC may nol discriminate in accrediting
volunteer examiners on the basis of

SATELLITES

f ' 1.515 Coon1Inlltlng~
uaml---.

•

•

•

•

•

•

•

•

o;ount , les. and a ssist ing Indi. ld ua ls in
gell ing equipment atr-stupped to remo te
loca t ions , If yo u are Inte res ted In forming
suo;h a club. please contact me a t the
follow ing address.

Cha ri" E. Mart in AB4Y
AmEmbassy MAPUTO

Dept. 01 Sta te
Washington DC 20520

Emesto Horm illosa
Det. 5 AFSCF (118)

APO Ssn Francisco 9833-(

•

, need to know where I can buy parts
and have a high·voltage transfmmer re
pa ired tor a GenefSl Electric te le. is ion.
model 810. I als o need a sche ma tic for a
Grundig Universat Mus lc·Boy. model K·74.

Willi am Defamo
51 SuUolk A.e.

Re.ere MA 02151

I am trying to loca te Advanced Commu·
nlo;ations Inte rnationa l. a manofac turer 01
watches. whose last COff/lllt addfllss waS
2411 Li ncoln Avenue, Belmont CA 94002.
If th is com pany is s till in business , I woo ld
like Ihelr new address

•

(e) Agree not 10 acrept any
compensation from any source for its
services u a VEe, except
reimbursemen t for out-<;>f-pocket
expenses pennitted by t 97.W: and

1'7.507 VEC quIlllllcetlonL

(e) Each volunteer examiner must
forward on or before January 15 of each
year the certifi cation concerning
expenses to the volunteer examiner
coordinator who coord ina ted the efforts
of the volunteer examiner and for which
reimbursement was received. The
volunteer examinee coo rd ina lor ml'st
for ward all such certi fica tions and ita
own certification concerning expenses
to the FCC on or before January 31 of
each year.

(fJ The volunteer examiner coodinator
must disaco;redil any volunteer
examiner who fails 10 provide the
annual certifio;alion . The volunteer
examiner coordina tor must advise the
FCC on January 31 of ee ch year of Ihe
volunteer examiners that it ha s
disaccredHed for this reason.

4. Section 97.507(e) is revi sed to read
a s follow",

at a particular aeu ion rega rd!ess of the
number or examination elements taken
must not exceed the published
maximum.

5. The introductory tex t pre<:eding
p'lTagraph (a) in 197.515 is revised to
read as follows:

(cl Each volunh>er examiner
coordinator a nd each volun teer
examiner who accepts reimbursement
musl maintain records of out-<;>f-pocket
expenses and reimbursements for each
examination session. They must certify
on or before January 31 of each year 10
the Commission's office in Gettysburg,
PA 173.25 thai all expenses for the period
from January 110 December 31 of the
preceding year for which reimblll'llemeni
ws s oblained Were necessarily and
prudently incurred.

(dl The expense and reimbursement
records must be retained by each
volunteer examiner coordinator and
each volunteer ex aminer for 3 years and
made available 10 the FCC upon request.

•

•

•

•

•

•

•

•

•

•

Art Oates K9GllN
112 Arrow Drl . e

Pekin IL 6155-(

I am inte res ted In starting a cue lor
O.erSeaS American hams. This would in·
clude pub lishing a newsletter for the
membe,s to exchange ideas , eqoipment ,
and information, running a week ly net .
help ing indivlduala get licensed In some

I'd likelnformallon on interfacing a Mo
torola speake,'mi ke to a Yaesu FT·208A. I
have it hooked up but the speakerlmlke
o.erheats.

I n.....d a manua l and plug·in memmy
modoles for a MemOfy-Matic 8000 keye r
by Data Enginee' ing, Inc.

K. D. Benton K4FHQ
333 Crosshltl Lsne

Wsrrlor AL 35160

Help! Whe,e can I get a 10m SSB con
Vllrs ion kit for my Sea,s 663·3810.0050 CB
transceiver belore I go back to Europe?

Klaua Stichte rnath N2EHQ
68 Mandslsy Drive

PoughkHpsia NY 12603

•

~91.36 RetmbtlrHmentlor .~petlees.
(a) F.a ch volunteer n aminer

coordina tor and each volunteer
examiner may be reimbursed by
examinees for out-of·pocket ex pe nses
incurred in preparing. processing or
administering examinations for amateur
.talion operator licenses aoove the
Novice class , The volunteer examiner
coordinator or the volunteer examiners
must collect the reimbursemen t fee, if
any. from the examinees. No
reimbu,"ement may be accepled for
preparing. processing or administerinll
Novice clas. ex"minations.

(b) The ma ximum amoun t of •
re imbursement is $4,00 for 1964 snd will
be adjusted annually each January 1
thereafter for changes in the Department
of Labor Consumer Price Index. Changes
In the maximum amount of
reimbursemen t will be announced by
the Commission in a Public Notice. The
amount of such reimbursement fee from
any examinee for anyone examination

•

I n .33 VoIunt_ ....rnl" .. conduct.
No volunteer examiner shall give Or

certify any exammauon by fra udulent
means Or for monetary or other
consideration. Violation of this
provision may result in the revocation of
the am ateur radio atation license and
the suspension of the amateur radio
operator license of the vo lunteer
examiner. Th is doci not precl ude a
volunteer examiner from accepting
reimbursemen t for (lUI-or-pocke!
expen.e. under 197.36. Reimburseme nt
in any amount in exce.. of thai
pennit1ed may result in the sanc tions
specified herein.

3. Ne w t !}7 ,36 i. added as follow5:

Ie) Volunteer examiners may nol be
compensaled for service• . They may be
re imbursed for out·of·pocket expenses.
excepl for Novice clas" examination.
(s"e 1lf7.36).

•
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ed9ft connector , commonly c . lled tr.e
ROM port. Thia ia , In facl• • n ex tension 01
lhe CoCo'••delress and data bus . Sever.1
manufacl urers lake advanl.ge ol lhls teet
by building short e.lens ion buMI. kind of
fT\Ini mother boards. which 1Iliow ..,...". 1
ROMPlICk·lype de'iices 10 be pl ugged In . t-Now. ..,1 1'1 thaI said, le l's lOOk . t
NEWRTTY. This progr.m sends RnY ~
t. OUI . nd recei"", demodulilled RnY~
I. ,n Ihroo.>gl'l lhe bjl-oanger RS-232 port
The soll ..a re dri";ng lne port has been
changed SO that insfead ot e.pecling
ASCII. il e>;peclS Murray a nd does lhe eee
_ ry corwersion befOle present 'ng the
da t" 10 you. So, as you can see, lhe s t....
(ia rd RS-232 pori i, a ll you need use ..' 11'1
tl'll. program: you need _ touch the
ROM pori . Perhaps someday Clay .. ill
come up ..,th a disk versio n o f the prt)
gra m, and Ihat ROM pori .. III be needed 10
run the dl,k. Hope thl , Clears things up
a bit.

Okay east coaSlers , here we go Inundal '
Ing anothe r amateur. lowell F. lind
"'4AWa Is .. illing 10 give away a Model
28 ASA. If if has nol been gr.M>ed UP by
thoe time Ihl, sees prlnl. you might ..a nt 10
drop him a note at 1308 N. Tuck. hoe Streel.
F. II . Church , Virginia :22046. Remember
th"t thl, col umn is ..rlllen In Juty a nd Ptlb
lished In te te September jf n'e gone ..hen
you Iry . No guaranlees, I jus l pass a long
.....1 I gel .

Tl'Ia nks lor the inte<es ting comrt>eI .lS
a nd kUl.!oS lrom some mote 01 our r~s:

Glenn Perry W7RJ O. in Mounl ilin Home.
klallO; JOhn A IYef", I<;A6SHT. in S4.0nny.
Wile . eel,lomi. ; John sere- W3WW. Union
Ilndge. Maryland: AII,oo Forie III WOoIPON,
oeala. Flor ida: a nd Tom Glaza "'C8Af ,
In F,lion, Michiga n. I a pprecia le . 11 of

you. commen lS a nd suggest.ona and
shall try to incl ude some ot lhem ,n l ul u.e
columns ,

Quite a polpourri this monll'l. 000'1 you
love the . uSpen.... lo .......hat comes ned
month? ae sure your subscrlpllon is cur
renl 10 you ..on·1 miss a nyt hing in '" RTTY
l oop."

u T/ w .

'GO"

"" TI ,,"
""' /a,.
" " Lli

" " '"~

•",.. I
""" "EO ' ""

....,,==:j~

pass or t_.1 hamfesllables m.y turn up
ju.t ..h.1 you need. The es"""l ia la ahould
be • s le ble , preferably fairly-modem unll
that I. CllQllble of pulling out • m--lft<vel
slfilR&! . Of course, you could a l...ys use
one of lhe Isol. lion circuits from.bove 10
adapl • •'loop only" barga in. Any ot lhem
ahould ..or!< just fine.

"'-ypro owners, lillen up! We said • 1_

monlhs back lhal I !\ad seen not hing for
lhal mach ,ne. Well, I s tili IlaYMl'I buf Tylel
Parsons WB7DDl 5i1YS lhal he haa _
Ih.ng '01 you. Tyler i$ running a RTTY ler·
mlnal program. M illen in Pascal, on hla
"'-yprO II. He i. o llering lhe prog.am lit
S29.9!l, incl ud, ng the prog,am a nd ins lrue·
lions on disk. He . Iso indic a les Ihal he
*OUld con, ider ada pling tne prog.am lor
the "'"ypro. il there is sutficienl in leresl
Wrlle him for more infOlmalion a l 1915
S.E. S tone Steeet. Corva llis . Ore gon
97333, and lell him you are Inle rested In
the "'aypro RTTY program menlioned In
"RTTV l oop."

Another new member of Ihe club is Harry
J . Przekop. Jr. WB9 EDP near Chicago, II li,
no is . Harry i, Interes ted In lalking to olher
use" 01 lhe Dra ke Theta 7000E commu ni,
ca tions lermlnal. Sorry to sa y, Ha rry, I
have no personal information on thl, tee
minal. A. I mentioned last monlh , ..ha t in·
100mat 'on I get, I pri nt. II lhe manufac tur·
ers a re ,nteresled, I am . vailable. Anyw ay ,
i. you ..a nI 10 Share you, e xper,ences ..ilh
Ha rry, drop h,m. lioe a l 332 S. C lI)'ler ,Oak
P".k, m..>ois 60302. send me a copy. 100.
and I ..ill s hare lhe ,nlOlmation ..,th the
mull .ludes!

To tnose *"0 he... _ i1ten ask ing *""'e
lhe prinlOUts otrre .. inners oIthll~r '.

SCArs RTTY lin con test a re - lhey d ,dfl"l
send lhem to me Ihis year. Sorry. Ma ybe
..... 1 I'me"

A Ieller from Ray Smalley NB2W in
Soulh R._ NJ has me a bit ecotceee, Ray
rel.tes that hoe la ~Irying to use CllIY
....b••m s · NEWRTTV p rog'am o n Ihe
CoCo' bul ..OU ld like 10 use the flS.232
porI inllead 01 the ROM port, . Ray. le l"s
de f'ne a fe.. lerms, then look at the prt)
grllm , On Ihe ba ck of the CoCo Is a fo ur.
p in DIN connector, commonly ca lled th a
RS ·232 port . This serial pori is not a true,
hard..are, se ria l port, bul rather a "b ll
bange r" ..hiCh uses one bil o f a parallel
port 101 Input. one bil lor output, and a
sen..a.e ae rial ·input rout in-e, In some re
spec ts . this resem bles the RTTY p,ogra m
lor lhe 6800 publi,hed here aboul ai . or
.e.en yae,s .go. NOW', on lhe .ide Of lhe
CoCo beI'l lnd 1I , pring.loaded door 1$ a n

••

."

unieS 1*0 wetllions: The VSZA1 (216-56'9!
protecl. dlg, tal .nd linea. ci.culls op
",allng a l liwe 'fOIlS a nd below, and lhe
V13Ol.A lOA (27&-5701 is lor line-opera ted
equipment. Fig . 3 is a simple diagram 01
""'* to hook one o l lhese up 10 a piece ot
I'ne--opera led equipment II should be rei·
a lively n s y 10 " dapt Ihis 10 *'tat......... you
like ,

He re ', • note from Ha rvey Wenzel
KA8CUB In Bruns .. ick. Ohio. Harvey has
jusl OOllen hold 01 a Model 33 ASR Tellt
Iypea machine and ..ould like to hook II
up. Way to go, Harvey ' Unlorlunately. a lot
depend' on ju .1 wh..1 "g uts" you, mao
chine ha" a , di nerent c a ll..::onl rol unit s ,
tha f . the c irc uitry In the pa ne l on the
right, requir e d illerent hool<ups . Howe ve r,
here', ,omelhing to get you Slarted . look
inside 01 your ma ch ine for a nlne-conduc·
tOf scre ..·type lermlnal s l'i p. II should be
nea r lhe Dack lind. if you're lucky. la be ied
151.11. NO". 1001< e t Fig. • and Iry 10 use
theSe hookup. 10 run your printe< a nd ke y·
board, Good luck. and II you can dele<·
mine lhe e X1le1 ull -control unil or send
me -.tIlIteve< in fOfmalion you can de<i.-e, I

..,II "" ,II tIln hel p out
FOf .,.,." _ ulled lhem e;lher Ie<mi·

nat ....It. Of &lmod",la IOf' . JIkMo'. lhey a re
marketed.' r_"ing ,nterfaces. Stili lhe
same Ihing. 100kS. Thal"s why Ihis note,
I. (XII ",. i, een. in Hamilton, Ontario, .if'lllS
a bel l, "'ftS *OUtd like to kntlW' whal lhe
best ,n te<lace is 10 00 bet..een a receo_
and hi, moc,ocomPtlIe<. "'ris . you don' t
..a nt to k",,* ..h. t the best II'IIe<face Is
beCause. • S the • • ying goes. if you ha...,
to a sk . you can't a llord if- The bollom line
I, Ih,ll e bcc t any ler mlnal uni t .. ill do . 51

line , not necessari ly one Ihal is d irected
at the com pute r cro..d . I! you are lucky, a

,,, COIL
RHO R£UV

TO icon
LOOP

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesviffe MD 21208

RTTY LOOP

Let 's pi...,. in to some Qut!'$l ions tnis
mooUl. wl'lien I tl'un~ .'ebr~ en<>Ul1I to
apply to a good ma")' 0 1 U$ inYOlv'l!d in
errv.

Rid< ThomcIs of Okemos. "hct>igan, asks
about the UH o l oploisoialOtS to pick o U a
s ignal f rom a ROY loop (hmm .. ,nIc e
ptlrase) I", inpuWng to a computer. Well.
Rick . H,.e us,", 0 11$Olal i"ll devices between
a 1"lep'inte' loop, typically running 150 to
300 volt s at 60 rnA, and tl'le senstttve input
of a comput", is a .."ty good idea . As you
s uggest in you' leller . optolsolato.s a'e
one such device whi ch Can be used. Fig. 1
is a si mple scheme to p ick the signa l oft a
loop ilrld OUlptJl Ihe dati Ih'OUOh an oplo
lsol'lOIO'. One 'eatu' e 01 ttlis scheme is the
use 0 1a br Idge reclilie< to .. _tracl Ihe sig
na l f rom the loop, thus m..k " >g H'e c ircu,1
Immune to the POI,,"ryo r the loop.

....nothm way 10 dol'f'Ye ttle RTTY s ignal
but rema,n 'sola ted 'l'Iec1. ically Irom the

loop IS .. 'th the use of " fnllOI'el ic.eed "'.
I..y. Fig . 215 .. ";ly tcertertece .. reed ,eI..y
inlO .. loop. In th,. use. the CUf.enl limit ·
ing on the loop . I'louk! keep !he 'eI"y coil
Ir(XII buf"'ng out de$pl te being ,",pp hed
mote wollage Ina n '. normally used. I
*"Uk! use Ihi. Iype 01 a c..cu, 1 il I had to
key a nOIl,"", loop thai dldn't use TTL ¥Oll·. 1.......,

RIck a lso e _presses ccoceen over l;ghl'
ning.induced wol lage Ir..ns'.....,S getling
inlo h,s loop Of eQU,pmenl Well. you
m,ght I..ke .. look a l a ne" lillie *Oflder.
Ihe mela l-oxide vaustor , These MOVs
1001< I,ke a di sc ca paci tor bul are Iruly lit·
tie MORvels . pardon tne pun , Radio Shack

' ''J.4 Tennmlll s t rip in a ltAot1f1I 33.

REVIEW
TEN·TEe MODEL 4229

ANTENNA TUNER
Awhile ba ck, I sa .. advertised In 73 the

tee-tee MOde l 4229 Antenna Tuner kit
(PhoIO A). A!la' aom<! plai n and fancy
danc ing. I ma naged to sna re the enece
book a..ay Irom tne XYl to order il- As I
a m a ra lher new ham. shoe d idn'l ' e alize
the trad!llOl'l-Sell ,ng In ,s order entailed.

Desp'te the s lo'Nness ot tile military

m.il syStem, In ebolJl thr.... ......ks a la rge
box arri"ed hom Sevierville, Tenness.... ,
Only Ih'.... week . 10 l1"1 a n order from Ihe
United stetee 10 Guantanamo Bay, CUba,
can be likened to same-day service.

Forlun"tely. I d id not have duty Ihe
weekltnd lhoe kit ""'''00. So. clea,ing a
s pace at the d ,ning room table, • carefUlly
opened the bo••nd began. Oops ' look et
all those pana ' n " a i, ,, 101 different Irom
lhe 1_ He al hk ,t,· r we assembled In lhe

past lns tanl dOubt. Did my ambil lon (Mtf.

loed my a bi lily? Did I bile o ft mote t!\an I
COUld c hew? (Ga . P) Do I need 10 ' OUSt OUI
my Elme<.nd admtt l need help? Tune in
lomorro.. for the ne xt episode in the e.c it·
Ing ad'<entures of a ne.. ham.

On c lose r reading o f the inSllocl lon
manual and" ca lming cup 01 coffee, I de
cided 10 go on until I got Sluck and only
then yetp fo r help. The asse mb ly In,truc ·
lions Inc luded .. llh Ihe kit said average
assembly lime "a, a boul eight hoors. No t
being as e .pe'ianced, kno..ledgeab le,
.nd a kilifut as the a verage kll builder, and
si nce I have .I..ays relied heav ily on thoe
bio..--up dra ..ings and piclUles In the
Heathk iT m.null lS. il fool< me about 18
I'lours 10 complete the kit G••nled, some
01 thl. 18 I'lours in'lOlved linding lhe .iIIy

mistakes I'd made and lhe lime il look 10
regroup. II ..a, my several ",ror, lind not
the l"ulI o f Ten-Tee or the manual.

The tOll", Ind uc tor is pr."oond ItKI

.ormed ..,..", the kil a rri"es. The ".,Iallle
capac llor is Ihe kil bullde< ', assembly
project IPhOtO B). All toose stalor and rl)
lalor plates .nd ,pacers! Do NOT lo,e a
spac"'! The remainder of tha kit" anam·
bly Is slra lghtforwa rd. The a, sembl~ In·
euueueee .'e more or less d ivided Into
sacUon,. Read each , 9<;lIon toorough ly
befOle , ta rt lng. Worl< slOW'ly and tIlr"'Ully.

Yes, a Novice and • ncwlce kll builder
c a n, ..ith. lillie Il'loughl and a lot 01 c.'e,
essemble Ihis tune< ",llhout too much
Iroullle and withOul lhe .ssistance of " n
Elme<. II may lake longer tl'lan lhe e lgllt .
nour ._.ga ot the more exper,er>ced
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Photo. A. Front view or completed kit.

buildel, but the resu lts are well worth t he
time.

T.chnlCII Dill

The Ten-Tee Model ~229 is an adjust·
able reactive network used for matching
the unbalanced 5O-Ohm output of a t'ans
mllter to a variety 01 loads, either balanced
or unbalanced. It covers a frequency of 1.8
to 30 MHz, with a dual'lange power and
swr meter Inc luded , prcvretco Is made 'or
selecting bet ween four antennas (Photo
C}, one of which may be either longwi re,
balanced line, or tor bypass ing the match
Ing network.

The circui t is a modi 'ied lMltwork with
an 16-uH sli ver-plated roue- inductor ca.
pable ot handling 2 kW of rf power. The ca.
paci tor voHage rating Is 3.5 kV, and the
matching-output range Is at least 10,1
swr, an y pOase anllie. 1.8 to 30 MHz.

The assembly ina tructlons are well
thought out. All of the problems I encoun
tered we' e because I waScareless In reec
ing Instructions, I triad to hurry, 0' I did not
pay CIOMo attention to what I was doing.
Granted the Ten-Tee manual does not
have all the plcturas and drawings of a
Heathkit, but even a kit builder wit h mini
mal expertise can assemble a good-look
Ing, funct lona! antenna tuner.

Great, you are saying. This NOYlce has
been rambl ing on about the assembly
manual and how to put It togethe" but
how about atter the kit Is complete? Then
what?

Glad you asked. This Is my 'irst experi.
ence with Ten-Tee. The operator's manual
Is well wri tten, nicely laid out and te lls
you everything you might need to know
about the tuner, the circuits , adjusting the
swrlpower meter-If It ever needs adjust
ing-and how and why the IUMlr works.
Alter talking wit h othe' hams at Guanta·
namo Bay, I 'ound out that the operator's
manual Is standard Ten-Tee- In other
words, high quality.

Unplanned B&/lellt

An unexpected bonus of usi ng the tuner
waS that It showed tha t my ground instal·
latlon needed work. The ground system I
had was not as good as it should have
been, which caused arcing between two
terminals on the rctter assembly. The
grounding system adopted consists ot a
l k·uF capacitor sol dered between t he
center lead and shield on each end of co&.'<
long enough to connect radios, tuners,
etc., with a good outside ear th ground
lsee back Issues of 73 fOf deta ils). This
solved the arcinll problem I had expe.-;-

eeeee. Prope.-Iy grounded, the tune, loads
nearly everythi ng, and very nicely, too.

Fina l Remark.

If you already own a "Supe.- Whiz-Bang
Automat ic Antenna TunerlOog Walkeri
Coffee Maker Oeluxe:' the Ten-Tac Model
~229 Antenna Tuner kit would make an ex
cell ""t spare for use dur ing Field Oay or
emerll"ncies . If you don 't own a Super
Whiz Bang, etc., and you want a good
100001ng. ' uncti ona l antenna tuner that you
can assemble yourseU without the has
sles of scroung ing parts and wi thou t a
wallet_smaShing cash outl ay, tr y the
Amer ican-made Ten-Tee Model 4229 An
tenna Tuner kit.

Thanks 'or the pOotog,aphic process
ing 1IO to Joh n Howard, President of the
GTMO Retlex Photo Club. Guantanamo
Bay; thanks also to my Elmer, Tim Miller
WOORXXlKG4TM, who was never too busy
to anSWflr my dumb quest ions.

For more information, contact T,m-Tee.
Inc" Sevierville TN 37862 ,

James Sackey KA2SHHI9
Greal lakes u,

DOCTOR OX FROM AEA
It was Saturday morning, and the CQ

WIN OX Contest was In 'u ll sw ing. As my
wife wa lked past the ShaCk, she voiced
her 'amilia, " Are you going to be on that
radio all weekend?" complaint. Moments
later she remembered that I d idn'! have an

antenna up! Obviously something strange
was going on, for the sound of a raging
contest was pouring out 0' the station
speaker even though tha rig was turned
oUi

I've been blessed wit h an unde rst and·
ing mate. I exp la ined tha t, yes. I would be

contesti ng all day Saturday, and no, I
wasn't planning to use a radio-in 'act, all
of the hams I had been talking with were
random bi ts inside a computer's brsin.
This, 0 ' course, conti rmed her earlie r as
sessment of my menta l facu lt ies.

Eight hours later I had worked 541 sta
tions in \ 05 count, ies and had amassed a
tota l SCore of 641 ,125 points. Withou t a
radio.

This waS my introduct ion to Ooctor OX,
the latest product from AEA. Docter OX Is
a contest simulator. It's designed for the
Commodore 64 aoo requires onl y an exter·
nal CW key to cpeeste. And I do mean
operate!

After plugg ing t he board Into the back
0 ' your e-64 and powerinll up, a sleek
tra nsceiver Is displayed on the screen.
The rig features full ham·band coverage
{10-t60 meters), variable power output,
and a digit al frequency display. A volume
control and bandpass fill er are also In·
eluded. Alter setting the real-time clock
and def ining your st ation 's location lmore
about this In a moment), you a,e piunged
Into the Incred ib le world of computer sim
ulallon.

The contest is recreated in intricate de
tail , As In rea l lI'e, you have the option to

either si t on a frequency and call CO or
hunt·and·pounce. In both instances, eta
tlons will Interact with you du ring the
course of an exchange. Here's an exam
ple, where ON7TC Is calling ca on 14028
MHz,
ON7TC: CO TEST DE ON7TC K
KK2Y: TC OE KK2Y
m aTC: KK2Y 1?? 14(1 missed the report)
KK2Y: RST?
ONlTC: 519 579 BK
KK2Y: R 5NN 05 Gl
ONlTC: osr TU ORZ OE ON7TC

Note that the simulated station re
sponded to my query. Stations will a lso
honor requests to QRS or ORO and will re
peat any part of the exchange that you
happen to miss. They will occasionally
ask you'or a repeat when aRM Is heavy or
you are sending too tast.

Tuning up and down lhe band is aCCOm
pilshed by pressing one of four keys on
the C-64, The hillher end 0' each band is
occupied by slow, inelflclent stations.
Dropping into the Extra..: iass segment
will allow you to contact soper-statrcns
ru nning 30-40 wpm. No sloppy 'Ists
here_everyone semIs computerijener.
atec code!

Earlier I ment ioned the real·tlme c lock.
The program uses the time of day and
your location in a propagation model that
creates the conditions you might expect
to hear on the baoos. For example, I worked
ZL and VK stations on 10 meters ea,ly In
the morning, and late, that attemoon
moved to 15 mete's. which was open to
Europe, During l he daylight hOurs, 80 and
t60 meters yielded nothing bul static, but
exce llent OX open ings occurred on both
of these bands alter loca l sunset. Of
cou,se 20 meters was crowded wi th
stateside big guns endiessly pounding
out "CO OX". The model seems to be very
realistic and Can be veri fi ed by comparing
Ooctor OX's band ccromons with the real
thing.

Possibly one of the most exciting as
pects of Doctor DX is the ability to operate
from any location on Earth. As mentioned
above, the propagation model uses bolh
time and location to create band condi
tions. You have the option to def ine any lo
cation you wish by supplying Doctor OX
with the appropriate lalllude and lon
gitude.

Ever wonder what it's like to live in Bur_
ma? Key In 11N, 96E and you are there, ex
periencing conditions just as they would
be i' you made the trip. like to aclivate AI·
banla? Try 41N, 20E and work the p ileups!
I took a t,ip to the Sudan and worked scores
of VUs on 160 meters!

Pho'o B. Va,lable capacitor has many parts to essembl".
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On-screen sco' ing inlormat iOfl is ;,moth·
e, outstanding feature. Doctor OX is, aller
all, a contest simulatorltrainer. Complete
statistics are displayed in real ti me and in_
clude countrieslzones worked per band.
allll regate countneseones worked, nom
be, of OSOs, points, and total score, You r
contact rate. In OSOs per hour. is also
Iliven as an indicat iOfl 01 your relative
skill_at one poi nt I was clipping along at
t36 OSOs per hour wh ile working a string
ot JAs On 15 meters, This detailed Infor·
malion allows you to compare your oper
ati ng skill with that Of others and to mea
Sure the Improvement in skill tha t comes
with practice,

You may aiso use the scoring in for ma·
tion to participate in the AEA awards pra.
gram. As in the real world, you can earn
AEA-CC for 100 OX countr ies wo'ked,
AEA-AZ for contacling all 40 zones.
5-band AEA-CC, or be admitted to the
AEA Honor Roll for work inO250 OX coun
tr ies or mo'e. A special coding sys tem
generates a checksum l igure that ve'ilies
your achievement-no QSLs are requ i'ed'
In addition. AEA plans to pubi ish a list 01
tM high-scoring stat ions In the i, mall a·
zine ad each month.

This sing le program is incent ive to buy
a C-ll4. I know it's tough to believe that a
piece Of software could so realistica lly
simulate ama teur radio. but it does. You
absolutely must hear ii -a few l imes I
caught myseU reach ing up for a knob to

tweak'
I could talk myself blue trying to con·

vince you that thiS product is the most ex
citing thing I've seen in my eleven years as
a ham , bul it Isn·t t he same as experienc
ing it yourself. M y fin al advice? Buy this
program no w!

For ceranee in form ation On Doctor OX,
con tact Advanced Elecf ronic Applica
lions, PO Box C·215O, Lyn wood WA 98036.

Perry Donham KK2Y
73 Slatt

BllAllSOTRON 40
When the bo x arr ived In my Office last

Wednesday, I remember thinking: '"Even
Ralph Bilal couldn't tit a 40-meter antenna
int o a package only 33" X 6 '1> " X
3"'. . why, that's sma lie' t han the boxes
most model airplanes come in' "'

Raiph had promised to send me the lat·
est version 01 t his rsctron 40, a smatr, ver
satile antenna designed fo r limited
spaces such as apartments, condos , camp
ere. and Ihe like where it is al most impos·
sible, for either lega l or physic al reasons,
to put up a lUll-sized antenna, Ws also rec
ommended, from the standpoint of size
alone , to serve as an emergency, mobile,
or portable antenna that can be used in
motel rooms, at a disaster site. or even
bracketed to the bumper of an auto
mobile

"'All well and good, " I thoug ht , " but
does It work?"

Unpacki"ll

On Friday, alter work, I took the box out
of the trunk of my car and carried it into
the workshop, wondering it I'd be able to
get it on the air before dark. When I opened
the box, the lirst th ing I no ticed was the
neat packaging job done by Bi la i. There
were two plestic t>ag s "ontaining hard
ware- good qualily. plated hardware or
aluminum hard ware. depend ing on the
use, I wondered if t here was enough to go
around: it has been my exper ience in the
past to be shortchanged on nuts , boltS,
and washe' s. But not this time, as you 'lI

'M
Each component 01 group of compo

nents was neally wl apped and protected

with brow n paper and packaging tape.
There were four pre-<lri lled and ben t erurm
num plates, one with an SQ.239 UHF con
nector and a small sta ndoff insula tor al
,eady mounted on it; there was a 31"
length 01clear plastic tubing, partl y wound
wilh _12 insulated wi'e, with a nice toot
long lead and terminal soldered in place,
and a piece of c lear p lastic tubing aboul
20" long. pre-<!ril led wilh holes; there were
a cou ple of pieces ot Luclte" with hoies in
them, a p iece of1"-square aluminum tub·
ing. and severa l o ther, smaller pieces tha t
I couldn't immed iateiy identi ty. Noth ing
eiaborate or tancy, either-just plain va·
nilla-and good crd-taatnonec workman
ship. I bejJan to believe tha t when Ralph
Bilal told you something, you had bette,
believe it. My contidence was increasing
by the moment.

Assembly

The instructions include diagrams.
step-by·step assemb ly comments, and a
l ina l tune-up proced u' e. Alter reading and
l ereadlng tne instruct ions 1something I
setccen do because the drawings are
clea" but In tme ca se t he antenna compo
nenls seemed so different in size and
shape trom anything I had ever seen be
tore that I tigured Ihat I had better read
them carehllly). I began the assembly
Surprisingly, il went smoothly and with_
out any problems at a ll: a new t irs t tor me!
Everything lit Into place and all the holes
lined up pertectty with no bending, b ind·
inll, or mismatches anywhere.

Good heavens! So mare what this
lhing looks like! (See photo.} • couldn't
ima gine anyth ing that ever loo ked less
li ke an antenna' Oh. well , Ralph has been
at this lor over five years, so I had better
trust him. He knows more about th is thing
than I do.

The "'Iar"' ends ot the parallel rods were
pre-<!rliled to accept typical TV·moun ti nll
hardwa re, and the hardware ueeu was in
cluded, U-bo lts, washers, nuts, and plates
of ~, pla ted quai ity, Even the plaSli c
bar had a dowel inserted In one end tor re
mtorcement-c-tne result ot experience
and cul·and·try eng ineering,

The instructions suggested mounting
the antenna on a short length oflV."-<!i·
ameter rv.mest tub ing, and I jusl hap·
pened to have a five-foot lenglh in l he ga o
rage , , mounted the Isotron "antenna" to
the TV mast wit h the help ot my XYL who
held things stra ight wh ile I ti ghtened the
clamps. After al l was squ are and aligned, I
did l he final tigh tening of the hex nuts,
and the re it was ' Clearly , something di f
ferent.

The weight was neglig ible and the wind
loading laughable, Gosh, this thing could
fit on top Of almost any chimney bracket,
on a mast alon gside a trailer , or even in
the shack In the middle of the floor' Yep,
that'Swhat I did. l hap pened to have a mili·
tary-surplus wooden tripod that had been
used to mount a transit. The short length
of TV mast exaclly fi t into the central cot
lar, so I set i t up in the shac k 1read spare
bedroom} between the beds. A ten-toot
piece of RG-8IU was enough to reach the
operating des k and B&W coaxial switch
mou nted there

Tune·Up I nd Opllfatlon

Here is where t hin gs usually bejJin 10 go
very wrong, with my usual luck, and I had
little cont idence lhal th is ugly duc kling
wou ld ever be a swan in spite o f Ralph
8ilal 's cconeeece. Nevertheless, onl y 45
minutes had elapsed between ope ning
the box and carryi ng the contra ption to
my shack . . .sort of a new record for me.
There it sat On its tr ipod, dari ng me to tire
up the rig and see what would happen.
Okay, here goes.

Wow: signals-and qu ite loud, too ' Put
t ing the rig on the lowest pos sible outpu t
power,lus t enough to get a vswr read ing , I
wes astonished to get a reading of below
2:1 , and by careful adjustment of the
srnan. para llel "tunin g" p lates attached to
the upper and lower " diamond" plates. I
was able 10get a read ing of below 1.5'1 at
7025 kHz. ThaI Is tetter than the standard
trapped vertica l I had been using was able
to give me, I switched back and forth be

t ween the vert ical (roof mounted, with 12
radials) and the rsctrcn 40. not ici ng that
the ORN was apprec iably lower on the
Bila l antenna, whereas the recervec sig
na ls were nol much if any dltlerent in
strength . Once again, I was impressed
with th is li ttle cri lter. Now if it would onl y
transmit . I'd be happy.

Proof of tlMl Pudding

Rather than l im idly call a ca, I decided
to be brave and answer someone el se. Af ·
ter all , if he didn't come back to me it
wouldn' l be my fau lt - or as disappoint ing
_ as if I had called and been found wan t·
ing. Okay, let' s see here's a good st rOflg
signal at 7031 kHz KU1G . . ,nice CW . .
l here, he's sign ing, . .

KUIG IWIG, df! WIXU, WI XU, K,
W1XU de KUI G; R. R. 7nx call OM; ur sigs
599, 599 In In Monroe. C7; name is John.
Hw copy? AR. W7XU de KUIG. K.

Wow! 599 in Connect icut! Weli, maybe
that' s lust an exception. Let's finish here
wit h John and I ry anothel ,

At 0020Z 1twenty atler seven, local t ime)
I heard WX4L ca ll ing c a . A quick shout
and he came back: 559 in Gallney, South
Carolina. Name is Ed. Weil , I ha t is more
reasonable, I thought, but slill, a llthe way
10 South Caroli na on an indoor "lump"
ain 't too shabby'

Next, I cenec Steve K4CXJ in Nashv ille,
Tennessee, and we compared anlennas.
The trapped vertica l gave me a 569 with
aSB and the Bilal rsotron gave me a 569
with no OSB ! The band wasn·t greal. but i t
was acti ve.

Along about twenty before 9 I heard Bill
K2SVC in Ilhaca , New York , and he gave
me a 599 with some aSB. A quick compar·
rson showed the outdoor vertical at S9

•

The teot roa 40.

and Ihe indoor Isot ron at 58 , Not bad, I'd
settle for that any day.

Alte r signing wit h Bill , I wor ked Jim
KX.8E in High land. Michigan. J im said I
was 599 there and claimed very li ttl e if any
dillerence between the vertical and the
Iso tron. It was obvi ous Ihat the band was
improving and tnet the mid-,ange sta lions
were Ski pping in loudly.

I wonder i f I ought to t ry a "local" to see
what hapPlIfIs, I thought. There was Paul
KB1MJIBS with his brand-new Ext ra-<: Iass
Iicket on 7024 kHz. Giving Paui a quick
call , I got a 589 from him. He was down a
bit , I thought. but the 569 I gave him was
still a good report. When he told me he
was running 20 Watt s to a home-brew ste
tlon (nol just a transmitter), ' perked up. It
seems that Paul act ually loves to build
gear, and his receiver is about 9 months
along in development. . ,with a few more
to go until he is sat iSfied , The keyinOwas
very nice, home-brew, ot course. and Paul
said he made the paddleS. too!

The transmitter was a combined solid·
state vlo wit h a lube f inal . Nice. t sug·
gested to Paul thaI when his station was
com pleted to h is satisfaClion, maybe he
ought to wr ite il up for a magazine . . ,hint,
hint' Let's hOpe he does,

Well , It was gelling late; maybe a cou
pie more and t hen to bed. Tuning around, I
discovered F'ank VE2GG in DorvaL Oue
bee, on 7021 kHz. He came right back to
my call: '"599, OM." He was abou t a 589 at
my eteuen. Comparing antennas. Fran k
mentioned to me that the Isotron was
S9 + 10 dB, whereas lhe outside antenna
was only S9 + 5 dB! Here, lhe tsotron ac
l ually put out a better signal than the regu·
lar antenna ' Probably sk ip angle, etc., but
who cares? The performance ot the tso
tron 40 is ju st plain phenomenal.

My last a s o of the evenin9 was with
Chuck N8FNZ in Detroit. He gave me a 589
and I gave him a 579 at 0354Z, six m inutes
before eleven o'clock local time. Chuck
was using his new Icom 75t and a dipole,
siopinlllowa,d the east.

We ll, time for hitt ing the sack soon, so ,
signed w ith him after a pleasant ' ag-<:hew
and switChed on the rig. Well satisfied
wit h the evening's work, I dec ided 10 try

SSB on Saturday morning. After all , with
75 Watt s output, CW is a lot easie, to c ut
t he mustard than phone, I realized, so
phone wou ld be the fi nal proof I needed to
see it the Isot ran was really an antenna.

On Saturday morning at 9:50 loca l time,
I heard W3DWI calling CO. His signal was
loud and I wanted to call him, but I had not
changed the setting ot the antenna to ad·
just it tor lowest vswr up here On phone.
Nevertheless, I dec ided, what the heck; I'll
just call anyway; no ha,m It he doesn't
hear me. A short two-by-two, and Ed in
Chambersburg, Pennsylvania, Came r ight
back with a 517 report . .. very li ttle OSB,
nice steady signal. We exchanged lhe
usual information and had a pleasanl hall·
hour chat right in t he midst of the Satur
day morning a RM.

When t he OSS took me almost out, I
switched over 10 the outside anlenna and
was able to lin ish t he a s o . So- we found
out that under poor cOfld it ions, the out
side BIG ant enna is a bit better than the
small (tiny) mocc- one. Well, what' s so
surpris ing about t hat? That's what one
would expect .. .but I was still very sene
fied wi th l he Isotron 40. Ralph hadn't lied
to me yet; he hadn 't overs tated his perfor·
mance figures; the antenna worked just
as he said il wouid. Not on ly thaI. I tirml y
believe that if the Isotron 40 were placed
al t he same height as my vert ical and oul
doors, i t would work equally well ' That's
a lo t to say, bul I think it is a true state'
ment ... and I'm going to prove it soon,

Late r, after a long weekend 01 tesling

73 Magazine . October, 1984 83



WHAT DO YOU THINK?
Have you 'ece<>lIy purc n . sed I ne w product Inat nas been <evoewed on 13" II

VOU have. w"leandlen uS wlt.1yOlf In,n• • Doul,l. 13w,1I pUbliSh you,commenlS
so you CMl share tl>8m.. ,th otne< h.ms.•s pa rt 01QUI con t,nu'''11 e llor! 10 Df'''11
\'OU 11>8 besl in new prodUCI ,n!orm. loon a nd rev"ws. Send your thOugnlS to
Rev,ew Editor. 13: Amale u, ~d<o's 1«:"nJcaIJoumal. Pe le ' borOUO n NH03458

DX

-
the antenna (during which l ime, lIel11,ly 100
I talions we' , worl<lld on phone and CW)o

I paltern became Quite clea.; Uno;lef g<.>od
coII<htlons the IsoI,on 40 neil. ly equalled
the much higMr oul<lil:o' ¥eftica l . l.InOe<
POOl' eondi lonlJ, i\ was ""arly tttr_ s-..nita
POOl.... On ' 1101' ._age, the lsot ron was
only one 10 IWO s.ur.its dOwn compIIred

"..11'1 IN' ~lcal.

II w ill be desi,""" to fTIOtlnl the Inl_
na outdoor. a llhe $.lome l>eigfl! as the _ ·
tical lor lurtr- comparisons. I strongly
beI~.~""on lest s SO la•• l lla! II could
be .I~I as ",lee::tlw as Itle ver1ical.

0Ihe< , taliona contacted in Il>e US _ e
K....E (569). W4l RO ~79). and W2JUF
lS19l. During 1!'Ie European Field Day, _

worked the 10110""1"11 fQf l!ign s tatlona us·
Ing 1!'Ie 1$01' 01'1 .0: ON7ARIP (569). G3WKX
1589). DUET (f>!>9), DLltOS (379~, Ol' AU
(559). G4GXK (579), OKGTU \5991 , OFfeN
(5991. PI4RT? (599), alld GMJUSL (599).
u te., I hea,d NC16E in San Franci sco , artd
Bob lIue me a 569. Of course everyooe
knows Ih at all contes t reporl s are 1>0' ex·
ac t, b<Jl II least the antenna can work OX
without a teHlf lc d lsadvanta!i"_

Many times my sig na l would be 58 on
II'!tI Billl antenna a nd S9 on the _tical. In
only one case. ,eported belo<e. was tl'!tl
lSOlron benet Ihan tha vertical.

Almoel -.y s tation conlac ted in II'!tI
US .nd CaI\l<Ul was very inlerested in
_now'ng more about tt>e lsotron. One lIP"
....tOf _ Hid he WIS going 10 buy tl'!tl
~... _sian aft... hearing whit the
~e< _sian COUld do. So. there you
na.. it. h ',,*. Try one IOf )'OUfsell and_
whal you thinl< .

n-y 01 Oper.tlon

no.1_ron .nlennas may be upacili..
hila on. Ioadfng coil ... because that'l
what II>ey .ppeaI to be e1ect'ically. How·
_ , tllere il a I.rge ' adi'llh ng sul1ace (ac·

eordlng 10 Ralph) Ihat would seem 10
ma _e 11>8 IlIOlron 'lInlenna S lhe equivalenl
in sur'ace If.. to lulI·slze a nlenna l . This
doeS nol Imply thaI tile "ca pture area" o r
tM receco II the eq ui_a lent 01 Ihe la rger
an tenna. howevar. In s pite o r tt>e small
size (31" x 10" x 12". approxi mate ly). It
appea,s to be rad ial 'oc qu ite elflc iently 
some thing Ihat I had nottncuqnt possible
with marely a lo;Idi ng coil with capaci ty
nat a l a rad iator o f 11 e nergy.

The ct..imed bandw idth between ~ 1

vlwr lim,tl il 200 _Hz. according to
Ralph's measurements. I waS a ble to _I·
fy th,s approximately by swinging tle
l_ ,oughly 7050 a nd 1250 _Hl witflOul
reluning lhe .nl~ How..... fOf really
critic.1WOfI< . il would be besl to 'etune lhe
anlenna when moving trom 11>8 low end
c:w portion 10 the high end SSB port,on 01
1M band

Ralpfl menlionS lhe lacl thiot il is~
Bary 10 be very urel'" in adjusting and
luning the .ntenna becau"" lhe surrouf'lll.

Chod Harris VP2ML
Box 4881
San ta Rosa CA 95402

AMATEUR RADIO
IN WEST AFRICA

While tun'ng ..cross IS meters 1001""11
fOf • clear Irequency 10 call CO. I over-

a.4 73 Magazine · OCtober, 1984

lAgS ca n a llect Its Impedance dras tically.
He gl.,.,s some good counsel In the In
atrvclions ..boul this, and _ a l recom
m&ndationa 10 loIlow in c.lISe luning up la
I problem. An rl noise brldge Of Simillr dol
vice 10 help tu ning Is strongly rec:om
me"ded when ""tling UP lhe l$OI ron IOf
bint perlorm;onat.

01..... Ant....... by BIIa I

Ralph Bi l. l un lurnish. 16O-rnete< lao>
tron. an~er ....-sian. and • 2O-me1:..
_sian also. I ""OUklll_e 10 Ny thaI lha
one tr..t looks most interesling 10 me ia
the combif\llllion 80140 lsalron_acl ually
1_ .nten....s . tu.-l to the bandS, moutll·
ed tlICk·lo-badr. on a single masl,.nd led
..ilh two separa te leedli,,". Uvlng as I do
In . 1lome th.t rests in a I malt clearing In
tM woods, Inat would really solve my an
ter",. problem. I ha ..., used I chimney
mount IOf s_al d ifferenl ...,r1iC. 11 a nd
small beaml . 10 I th ink it ..oul d be very
prl ct lc . l. s imple, and nearly Ideal in my
loc.tion to solve the problem wllh the 1110
tron s yste m,

ConclUllon

I really like the Isotra n 40 a lld am going
10 t>e very interested in trying out the Olhef
verllonl to see if they perform .s we ll Of!
lhei r respective bands as this one does on
40 me1efa. Cer1ainly the ",Ice III reason
.Dle. considering what \'OU gel: the 181).
me1ef _lion that stands only S ' ''''' high
.nd weighs only 12 pounds (smaller Ir..n
moet I_Ie< Deams) lor S1of9 ,llS plus
t/'I,!»ng; the 8O-meler _Iion.t .. .... leet
and 7 pounds ..I S63.llS; the~er .1 31
i~ and of pounds 'Of lS2.llS. • nd tha
2O-rneter lsoI'on. on special sale.1 S39.95,
....suring only 21 inches . nd WIIgh'ng in
a l • mere 3 pounds. Finally.11le 15-fnel ...
_slon I t 21 inches and 2 pounds. IiJOlIS
IOf $32.llS. All oItnese must h.ve Shipping
coala .dded. varying belween S-J.50 and
$8.50.

The El/JI4O ··Specla l" lsat ron comes lor
only $110 plus $8.50 Shipp ing cost. Ind
lhe<e a re a lso 15-mete r a nd HI.meter .,.,r·
lionlllor hams . as weuee an 11.melef ver·
slon for ca.

For your own Isolron. ""hate_e' 1\ ma y
be, c . 11or wnte to the Bilal Company. S.R.
2. Eucha OK 14342; (918)-253-4094, Tell
Ra lph th a t 73 se nl you. with a Itrong rec
ommend a tion. Reader Se ....ice number
411.

Jim G,.y W1XU
73 St.11

he.rd lhe loilowlng compla int from a
grou p of W2 oxere: " Ha_e you no ticed
thaI lhere aren't a ny AI'icans on Ihe al,?
The re a ,e never a ny African stations
.round." I broke In a nd agreed with the ir
oblefVatiOf! thaI Africa n hams ..erEt lew
and fa r be tween. And then I Sig.-l my
c.ll. C5AA.Q!

While l"'<lose OXers got the" wiSh 01

BARKER & WILLIAMSON'S
Ap·10 PORTABLE ANTENNA
Nothing th.t simple will _ work.
Tha t was my lirst thoughl on viewing

the 8atker & Willia mson AP· IO PorI.bIlI
Anlenna. I had seen .ds In h.m publica·
tiona from B & W but had .Iw.ys just
gl.nced at them.

Mow, hOwever, lor tha Iirst I'me In 15
yearl. I was laced with living in .n .pal1.
menl. I had changed Joo. .nd mo..ed l<om
OhIo 10 Wisconsin, and I diKO¥l!/l'ed tnal
our _ . pa<tment compte. a llQwll(\ ae
aolutely no outdoor .nlen.......

My t. t..... (KIlMC) , • """er.n OXe< at
many seasons. had PUfChlsed lhe B & W
.ntllflfll for me as • Christmas present.
He did hiS best to convince me Ih.t IhiS
was belter than no .nlenna.t . 11 , I decid
ed to give it a try. II was I e ittter th.1 Of
face tha un pleasant withd,.wa l aymp
loms usocialed wilh laCk 01 e.posura to
Morse code .

. The antenna had arrived in a neat 111118
box with all 01 lhe parts Inside, The pa rts
Included a 22'/. ·inch ""hip whic h tete
seoped to 51 inches. coill lor 10 malerl
through 40 mete,s (including 30 meters). a
wire counterpoise. coa•. and assorted
screws a nd bolts. (We·... hefI,d Ihlll the
AP- 70 ..ii/loa d on 2 .nd II me'ers wi/hour
eddiliooal Ita'dwe~. -Ed.)

AI$O included waS a very clearly w"llen
InelrUClion booIllet. Then again. lha ..n
tllflfll was $0 Simple Inat tile Inslruc tion
booI<let necessarily w.. ....., basic and
....1written.

Asseml>Iy l ime was .bout 5 minules
and required only .. scr.....,.i_ . nd • pair
01 pllerl. To .. seasoned OXer . nd tn ' l He

ond-generation ham. it . eemed too good
to be true.

Not content to w.il unt il I relurned to
Wisconsin, we put tna anlenna on the ai r
.t my father's old homestead In 0I'l1o.
Since the weather was • lillie .... Sly OUI·
aida. WfI decided 10 cl.mp lhe .nlenna to
• wooden table in Ina h. m s hac k.

To m. ke a long story shor1. the .ntenna
""orked. Ws t rue ""e didn·t ...-orl< an y e.ollc
cou ntry on the Il'st t,y , but our CQ calls
produced solid cootacts on 40 me ters
with hams in several eas t-coas t s lales.

Since both 01 uS use an tenna tune,s fo r
.. 11of our antennas. Ihe a & W Indoor ..hip
was run th 'ough a n MFJ tu..... w,th 1QOO.
W..1t Ca pacity The swr was _i,tually a lIal
1.1 :1.

WOfI<lng a n Arriu n st.lion. manV Olller
DXera continue to lamenl the dilficulty 01
..aneing many oI lhe countries on the Alri·
c.n continent. A recent con_IItion wllh
Tom Gregory N4NW glVfls some 01 the rea
sons behind this difllculty, Tom was s ta ·
tioned In the 1"Of}' Coast lor a tour o f duly
with the Sta te Department. and he s igned
TU2NW during h is s tay in Wes l Africa.
Tom ci les two ma jor problems lor hams In
West Afri ca: the drough t a nd the instablll ·
ty o f many 01 the military gOVflrnmenls In
the region.

The drought in the region began more
th.n live yea rs ago. The westerly wInds
..hich sweep across the continerl t Irom
the Indian OCean seldom bflng much rain

Upon a rriving back In Wlscona ln, I ba
gan 10 haVfl second thoughtS a bout the
..nlenna loadIng up properly with my Tri·
ton 4. After a ll, th.1 was. rUllOed .."tanna
tu ..... we 'd used in OI'l,o. How..... my wor
ries evaPOf..led when I tuned lha lillie
wltip a llached 10 . IffOOden d'esser in tM
bedroom with my DenTron JI , MonitOf tun
er_ Swr could be adjUSled down to 1_4:1
throughout 1M ON portion 01 the 4I)-<neler
_ IUlled CO and wor1<ad at. lIons from
Colorado to New Yane thoatl iBl ~ng.

Summoning up III 01 my cour..oe
_at ....,.,ings I. ter, I allached the
2O-meler coil. The swr on Inia band could
be adiusted 10 1.1:1, and I wor\.ed at.tions
I,om Cali lomi.. to New H. mpshl' e .

01 course. I was very pleased .nd sur
prised by this kind or perfOfmance I,om a
little indoor ..hip. In add,lion, I tell confi.
dent this lit tle B & W producl ..ould keep
me on the a ir even In the apartmanl-com
plex e nvlronmant.

Needless to say. there are aOmEt com
promises a nd s hortcomings one fac Ets up
to whe n us ing Ihll kind 01 anlenn., You
cao't PUI out a booming. domina ting OX
I lgnal, .. nc you don 't .lw.yS gel S99 Ilg·
nal reports, In . ddi t lon. I h.ve not lried the
whip on SSB bec.use I work 100% CWo
I'm su,e lhe resulll on voice tr..nsmil·
slons would be disappointing ..ilh ..II o f
treee 1-kW (. nd 5-I<W. too. I suspecl) lig
nals on tna a l, .

Work ing w,lh tnis .ntenna on CW is
very l imil.r to -...ort.ing QRP. It takes. lit·
tla more effort to ne-, lha lncomlng sig
nala and a lill ie patience when t,.nsmit·
ting. too. Howevef. lha proofla in tM pud

ding. and lhe a & W wltip haS proved it u n
k""'9 me on tna .i,. Un..... 1M blnds.re
100aily QUiet . I can QSO iUlt .bOul ..ny
tl...... I want 10 .

FOf ex.mple, I h.veWQr1<ed 30 11..1... on
Ina 4(knatllf band. includi ng calilornia,
Oregon. Ulah. alld Maine. While ligna l ra
por1s a re not alw.ys good. Ina fl CI SI,II r~

m.lns that hams in those pl.cel actually
heard me ..ell Etnough to QSL

The 2O-mater band has beEtn even bet
ter, and I've actua liy worked. lill ie OX. I
have QSL cards hom Hai ti. Fra nce , and
lhe Virgin Island ' . I hue many mOrEt ca rds
from all over the United St.tes,

While I"m no l saying lhe B & W model
AP·10 a ntenna should be conSidered as a
primary s t..tion ,.dl.IOf wl'>en better oear
can be installed. I.m s.ylng that it a ppar·
ently does the lob it was designed to do. It
keeps hioms in my Illuation on tna .. I,. I"m
gralelul. because I'd h.le to face tnose
l\OfTibie symptoms 01 w'lhdr....1Dfougnl
on by tna lack 01expaaure to Morse COde.

FOf IUflner det. iIS, conlacl Berlf.. &
WiJ/i.msOfl, 10 ca.../ 51"" . Bri.' 01 PA
19001.

to the inla nd ..real . which ia why lhe
wortd 's largesl deIlerI fOfml lhe bu lk o f
the la nd arN 01 these countries. Bul c lio
matic changel have mada the walef p<oo
lam much worse In ,ece nl yelr l .

The drought ./feclS amal EtUr , . dio
lhrough the production of hydroelectric
power , There isn'l any. For man y 01 the
countries In the ,egion. including I_ory
Coast, Nige r, Niger ia , Gha na. • nd Upper
Voita. tne iack o r 1.ln has run the leser·
voirs dry. a nd lhat ma.nS lillie 0< no elec·
tricily in these countries,

Qtwiously. the lack 01 electricity makes
amateur radio much mor e dit!iculL While
many of the ram illes which .re weallhy
enough 10 atlOfd r..m r. dio c. n .,,110 al.



DR.DIGITAL

lord a gas<l riven electric \j(!nerator, lhat
genera lor l inds more use powering the
drinkinll watee distil iery end keeping lhe
retlille,atol llOing t han handing out OSOs
to dese"' ing DXers,

Even when l he power is on, the cost of
operaling a recto can be extremely h igh In
West Atr lca. When I was last In the region
(1978), an Amel ican stationed in the re-
glon Cou ld count on an electrici ty bill o f
$500~looo pel month, just lor household
needs. You can imagine me bill fo r run 
ning a high-powe'ed ham stat ion lor sav
fl(al hours a day'

However, the high cost (and frequent
unavailabili ly) Of elect ric powel is not the
only problem l acing West African ama
teurs. Tr ibal ccnmcts . polit ical corr up
tion , and staggering economic difficult ies
contribute 10 the highly volatile poli tical
si tuation In the region. Mililary coups and
olher changes in government are com·
monplace, and ham radio olten loses out.

in the atmosphere 01 suspicion and In
trigue, anyone with sophisticated commu·
nlcations gear, such as a multll>and ama
teur transceiver, m ight te a threat to the
ex isting govemment. And amateur radio
is probably out ollhe experience 01 many
01 the peopl e making po licy decis ions In
these coun tri es, which sim ply adds to l he
suspicion.

l et' s look at what happened in Ghana
as an example of Ihe problems facing ham
radio in the region. During the military
coup in 1982, some of the Americans
work ing In Ghana eavesdropped On the
act ion with a Bearcal 250 VHF scanner.
living through a coup is a terr ily ing expe
rience. Most ottic ia l lorms of news are cut
olf by one side or the other, and whal you
do hear Is simply what they want you to
hear, not necessarily what Is actua lly hap·
penlng. So this smail group 01 Amer icans
used their scanner to monitor the mi litary
and government VHF I reQuencies,

Untortunately to r ham radio in Ghana, a
local Atrican noticed this eavesdroppin g
and repor ted l he incident to t he new
powers that be. The new government was
horri fied to hear tnat someone cou ld l is·
ten In On the ir suooosenv.onvete rad io
communications and p,omptly arrested
lhe Americans as spies!

Based on this inc ident. wh ich ,eally had
nothing wnatscever to do with amateur
radio, the new government banned ali am·
aleur rad io in Ghana and confiscated all
the rigs! When was the last time you
heard a 9G stat ion On the air?

The local amateu r-radio club is working
to get the ban rescinded, bul it is a long,
slow process to convince all the appropr i·
ate ollic ia ls that amateur radio is a plus
lor thel' country. One amateur, 9G2XX,
was a good enough I riend 01 the Cha irman
of Ghana to get on the air, so perh aps nor
mal ham radio will return to Ghana soon

Even in countries whe re amateur radio
has not been completely banned, wri t ten
licenses are ha rd 10 come by. Whli e the

Robert Swirsky AF2M
PO Box 122
Cedarhurs t NY 11516

THE DR. DIGITAL POLL
It's hard to judge what inte rests the typo

ical Dr, Oigi tal reader so lely l rom the mail
I rsce ive. Only certain people are mollvat·

appropriate ofII ciaIs in the PTT or other
lelecommunlc ations author ity might be
agreeable to issuing a license, such a re
qoeet must also win the approva l o f the In·
temar secur ity people, a much more dill i.
cult task.

Whelher this latter group goes under
the name 01 Mi n istry 01 the Interior , Inler.
nal Affa irs, or the Sec ret Police, their lunc·
tion is t he same: keep the p,esent govern·
ment in power. And permilling unrestrict
ed worldw ide communications via ham
radio ia seldom part 01 their efforta.

So a person applying lor an arnateur-ra 
dio licenae in Ghana, Niger, Upper Volta ,
Benin, etc., will usually find his request
si tting on the desk 01 some olfiC ia l in the
Internal Allairs department , probab ly in
definitely.

Niger is a good example. DXped itioners
Carl and Martha Hansen t raveled to Niger
in an allempt to activate t his hard-lo-work
countr y, Tom Gregrny ha ppened 10 be in
the country at the same time, but even
t heir comb ined ellorts proved fruitless .
Neit her parly could get the l equired per
m iss ion to operate .

On l he other hand, as long as nO w,itten
license is needed, it is poss ible to get ver·
bal pe,mission to operate, Nobody'a lob
(or head) is on the l ine (if the ham does
tu rn out to be a spy) if lhele are no wr illen
documents. And ham rad io does have
great value fo ' emergency and backup
communications, espec ia iiy away from
the larger cities . The MARS-like operal ion
ot several French stations In Chad is a
good example. These "amateur" stations
are running health and welfare tratlic
l rom outlying mili ta ry pos ts back to
Frar>ee. But don't bother 10 brea k in; their
documenta tion won't pass ARRL OXCC
muster. Unfortunately for DXers, contac ts
with lhese amateurs usually do nor count
fo , DXCC credit.

WOfl< ing West Al rlce

So much lor l he bad newS. Fortuna tely.
the,e is some good news about amateur
rad io in West Africa. Firsl , the legion is
ideall y su ited to excellent propagat ion ,
Sticking out into the Atlantic Ocean in the
trop ical latitudes around the equator,
West Af rica o tte rs some super radio loca
tions,

Propagati on to the Sla tes and Europe is
top-notch lor many hours a day, and even
the Japanese come t h'ough loud and
c lear a long the all·water long path, around
the lip 01 South Ameri ca

Tom Gregory suggests l he months 01
Septembe, and October as good ti mes to
look l or the West Africans. Whal ,ain l hey
get Inland lalis mainly during that time,
and electric ity supplies are more reli able
Good ra di o p ropagation con tinues
th rough the winter months, i f the hydro
powe r hasn't dr ied up ,

As for the best time of day to look l or
slations in thia l egion, Tom reminds OX·
ers that locai ti me in WeSI Af rica is UTC

ec to wrile lellers; for most , the process
takes 100 much time Or euco. I am going
to get around this problem by conducting
a poll. While John Edwards ' " FUN! " poll
revealed some information abou t the
com puler habits o f amaleur·radio opere
tor s, It was not specillc enough for my
needs. So grab a pencil and answer the
fo llowing questions.

As with stateside DXers, ea rly-evening lo
cal time is when most of the amateurs sit
down in front 01 their rigs. So search ou t
those Afr icans in the 1800-2200 UTC
range.

Tom spent a good deal 01 lime on the
lower treqoerctes, handing out contacts
with his KenWOOd T5830 and Alpha iinear.
Uaing a vertica l on 40, Tom had good suc·
cesa work ing spilt frequency on 40-meler
SSB, 7070 kHz is a good spot 10 look for
the Africans on 40, coupled with a lislen
ing frequency between 7150 and 7200.
7167 is an espec ia lly good "hole" in l he
heavy interference in lhat part of the
world. 2300 UTC is a good time 10 try 40.

75 meters is a di fficult band in Africa
because 01 the extensi ve use of the
38()()'kHz ba nd tor RnY and other poinl ·
to-poinl communications in ITU Region 1.
Sometimes you can't even hear the stat ic
crashes because the interferer>ee level Is
so high ! With the recenl expansion of the
US phone bands, Advanced licensees wil l
get a c rack at the 75·mete, DX window 01
3775-3800. Tom made about 1000 con
tacts On 75 dur ing h is stay as TU2NW,

While 160 meters is not an amateur
band in Reg ion 1, many cou ntries have
granted operating permiss ion on Top
Band. Tom wrangled 160-meler ope rating
privileges, but had lit t le success On the
band, Dragging h imseU out of bed al 5'30
in t he morning , Tom slugged it out on 160
to the tune of 5-10 contacts per night
Even the CO WOl ldwlde con test only
yielded 6 teo-mere- a s o s, Tom transmits
in the OX window and listens at1818 kHz,

Tom made about 12,000 contacts du ro
Ing his tou' as TU2NW. and he will be
missed by those looking to conllrm Ivoly
Coast. Anyone who hasn·t yet confirmed
their contact with TU2NW Can do so
th roug h Tom'S OSL manager, AK3F. Do
not send cards to TU2NW through the bu·
reau system. As with many vis ito,s and
nxcecmcoers. the cards won 't arr ive in
the country unt il iong afte r the opera to r
has departed. The chances 01 your bu reau
card ca tching up with the operator are
very al im. Tom also opera ted as TUn cur
Ing t he spring 01 1984 (a spec ia l caiisign
granted for WPX conleslS). U you missed
TU2NW, you st ill can work Ivory Coast.
Tom reports tha t the re are about 20 active
amateurs In ivory Coast now , mostly
French visitors, Ass id TUtBS is one 01 the
more active hams, and TU2JO occas ional·
Iy runs pileups In English

OXpedllione' s might lind some 01 the
rarer count ries very dlf! icuilio ac tiva le for
OXCC, but other countries in t he region
are good OXpeditlon spols. In Maurit ania.
for exam ple, Tom got h is 5T5NW li cense
in six m inutes ' Maurit ania is somewhat
unique in the region in tha t it on ly issues
amateur-raorc licenses to expatr iates, not
to tocats! Other possibil ities are Senegal,
The Gambia, and Gabon. As wi th many of
the Frencn-speaktnq countries in t he reo

Send your lesp<mses 10 lire address listed
at lire lo p 01 this column. You may keep
you, ,es ponses anonymous,

1) Which microcomputer(s), il any , do you
own?

a) Apple
b) Atari
C) Commodore
d} Epson
e) Franklin
I}IBM PC
g) Osborne
h) TRS-80
i) s -t 00 (IEEE-696)
j) Other

gion , a tetter wr illen in French has the
best chance of gaining a vali d license,

For anyone traveling to t he area , Tom
suggests writ ing (In French) to the PTT
giving the usual information about your
operation: passport in formation, dates,
location, rigs, etc , A copy of your sta te
si de license and a couple o f photographs
are also necessary. A letter trom your
local Chief 01 POl ice attesting to your
good character is a valuable add it ion.

Since many ot the amateur licensing
author it ies in the reg ion work closely with
the local amatein-rao'c c lub , it would be a
good idea to Include the local club in your
plans. A lett er to the radio club at the
same t ime as your lette, to l he PIT licens·
ing group can help speed your applicalion.

Meanwhile, Tom Gregory is bac k in Afr i·
ca, this time stat ioned in Pretor ia, South
Afr ica. He reports that he should be on the
air as N4NWIZS6 by September, Then he
expects to take l he South Alrican amateur
exam to get his Own ZS call by the end of
the year.

Since Tom's work for the State Deoart
ment has h im t raveling around the reg ion,
he might ahow up from another coun try at
any time, In addil ion to h is TU2NW Ii·
cense, Tom holds 5T5NW and J5NW. Cur·
,enl p lans call for an operat ion lrom Swa·
ziland 306 10' the CQ Worldwide SSB at
toe end of October.

tn addi tion to the low-band trequenctes
meni ioned abOve, you can look lor Tom
around 14155 or t4180, and 21255 or
2t280, He runs RTlY wi th his Commodore
64 compute r and he Is often lound on CW
as well.

Wh ile in southern Alrica , Tom has high
hopes of break ing lhe logjam of amateur
licenSing in Mozambiqua, Cg amateurs
have been nonexistent since the commu
nist· leaning presenl government took
power, However, recent breaks between
the Soviets and Mozambique suggesl that
some changes might be in lhe oil ing,

aSL Maneger Wanted

With his change in location, Tom is
looking for a new QSL manager to handle
his ZS contacts and other oper ations in
the reg ion. Since he keeps h is log on a
disk with his Commodore 64, a manager
with the same COmpuler equipped wi th a
disk dr ive would be ideal. Tom can then
send a l ioppy disk up OnCe a month lor the
confirmat ions. If you are inte,ested in ttus
job, contact Tom Gregory at the Depart
menl ot State, Pretoria, Wash ing ton DC
20520,

Meanwhile, enjoy the good propaga tion
01 the fall months. The next few summers
are li kely to be as lousy for DXing as the
summer of '84, so concenl,a te on work ing
what you can when the bands are open,
And look lor T32AW from Chr islmas la
land in the Paci fic at lhe end 01 the month
(including CO Worldw ide SSB). That's
yours tru ly out there . OSl T32AW via
Kt RH.

2) Which computer languagejs) a 'e you
proUclem in?

al Assembiy language
b) Ada
c) Basic

'"e) COBOL
f) Forth
g) LtSP
h) Pascal
I) PUI
nather

3) Do you have any experience with mini·
or mainframe computers?

a) Yes
b) NO
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RESPONSE FORM
Read each question and marl< your response by circling the appropriate letter next to the number 01the question.

Comments: _

1)abcdefghij 6) abcde 11) a b 16} a b 21)abcde

2)abc d efgh li 7) abcd 12) a b 17)a b "'''." 8la b 13la b 18) a b 23) a b

41abcdefgh 9) a b 14) a b 19) a b 24)ab

5)abcd 10) a b 15) a b "''' 25)abc
26) a b

TIPS ON CHIPS
A good way to learn digital electronics

Is to learn about the various types of dig i·
tal Int&grated c l,cuits on the market Ev
ery manufacturer of Int&grated circuits
publishes spec sheets and data books de
sc, ibing their product line. These publica·
tions, Which are usually available at
modest cost. contain a great deal of use·
fUI Intormation.

One reference which I use ollen is the
Nat ional Samiconductor Data book. This
publication lists many types of digital 10ll
Ie ctrcutts ,anglng from simple NAND
gates to complex multip lexers and Shi ll
f&gis te's. Chips are described using pin
out diagrams, tru th tables, timing ere
grams. logical equations, and electrical
characteristics. Applicat ions noles are
also given, For mere information on this
Databook, as well as other publications
l rom National Semiconduclor, contact
National Semiconduc tor Corporation,
2900 Semiconductor Drive. Santa Clara.
CaHlornia 95051.

Some other compan ies t hai have low
cost pul;>l ications availab le a,e: Intel Cor·
porat lon. 3065 Bowers Avenue, Santa
Clara. Call10rnia 95051: acckwentotema
tiona l. Electronic Devices Division, 1842
Reynolds, Irvine, California 92626. When
wri ting to these com panies. ask lor the ir
"Iiteralure 9ulde" Intel and Rockwell also
have many free pul;>licatlons available.
These. too. are listed In their literature
guides

use them tocontrrn relays or ether switch.
Ing devices. With a serial 110 controller,
for axample, a TRS·1(l() can be used to
control electronic equipment without an
extra 110 po-t.

One seria l I/O cont roller Is the Slas
Enginearlng CIPI35. This device will Inter
face to any computer that has an RS-232
port. Using certa in ASCII characters, the
host computer can switch any QnI:I of eight
relay..:ontrolled outputs on or off. The
CIPI35 also has eight inputs t hat can be
read through the serial port

A controller such as the CIPI35 has
some interest ing uses. If, lor examp le, a
CIP1351s used to control a 'epeater, it can
be connected with an auto-answer m0

dem to a phone line. The computer dOllS
not have to be located at the same site as
the ccntrcuer. This way, one does not
have to dedicate a compute, tor control
purposes.

Each output on the CIPI35 can handle 6
Amps. The elghl inputs are optically Iso
lated from the board, For more Inlorma·
t lon on the CIPI35. contact stas Engineer·
Ing. Inc., R.R. 1, Box 315. Salina, Kansas
67401, ~9 13)-823-8027.

c)22~39

dl40~59

e) 60 or above

22) Have you ever wrttten any amateur-ra·
dio computer sott ware?

a) Ves
b) No

23) Have you ever purchased any amateur
rad io com puter soltware?

a) Yes
b) NO

24) Do you own a microprocessor-con·
trolled rig?

al Yes
1;» No

25)What would you l ike to see empha
sized In th is column?

a) Hardware
1;» Sottware
c) Equal empas is on both

28) Have you eve' used a pac ket ' epeater?
a) Yes
b) No

Feel free to add any additional thought s
or comments , It is hoped that the tntcrma
tion I rece ive will assist me In choosing
topics for the column.

ANOTHER APPROACH
TO COMPUTER INTERFACING

Whenever I discuss ccmputer-tc-ama
teur·radio interf acing, I always assume
that the reader has a computer with a pro
grammable paranet pert or some TTL out
put lines available. Many compute rs ,
however, have only an RS·232 serial por t
available. This type of pof t is meant to
carry ASCII data and is not su ited to con 
tro l devices.

To get around this p'oblem. a number of
companies have developed serial 1/0 con
trollers , These devices Interpre t certa in
ASCII characters trom a seetat port and

20) Are you planning on purchasing more
computer equipment In the near tu ture?

a) Yes
b) NO

21) What is you r age?
a) 15 0r below
b) 16- 21

11) Do you own any computer test &Quip
ment (i.e.• logic probes, scopes. etc.)?

a) v es
b) No

12)To which hobby 00 you devote mere
time?

a) Computers
b) Amateur radio

13) Do you belong to a com puter club?
alVes
bl No

14) 00 you belong to an amateur-rad io
club?

a) Yes
b) No

15)Are you In lavor ot a dig ltal-class Ii·
cense in the United Sta tes?

al ves
bl NO

16) Which hobby have you been involved
with ionger?

a) Amateur radio
b) Computers

17) 00 you own a modem?
a) Yes
1;» No

18) Have you ever used a data base pro
gram, such as cease II. tor amateur·radio
purposes?

al Yes
b) No

19l 11 you had to choose only one hobby,
which would you pick?

a) Amateur radio
b) Computers

4l What amateur-radio applications do
you have for your computer?

a) RnY
b) Control o! amateur·rad io equip

ment
c) Record ke<lp ing (logs. contests ,

DXCC list , etc.)
d) Number c'unchlng (lilter des ign,

coordinate ca lculations. etq
e) Sate ll ite track ing
fl Morse-code train ing
g) SSTV
h) Other

5) If you use computerized RTTY. which
mode{s) do you use?

a) Murray or Baudot
blASCl1
c) AMTOR
dlCITOR

6} How much have you spent on compute,
&Qulpment?

a) Under $500
b) $500 to $1499
c) $1500 to $2999
d) $3000 to $5000
e) Over $5000

7) What percentage of your computer pro
gramming Is done in assembly language?

a) None
b) Under 33'10
C) Between 33% and 66%
d) Over 66%

8) Have you ever built any computer ha,d·

wa'e?
a) Yes
bl NO

91 Have you ever designed any computer
hafdwa,e?

a)Yes
b) No

10) Have you ever made any repairs 0'
modif ications to your computer system?

alVes
bl No

CAN'T HAVE AN OUTSIDE ANTENNAl
The DX HIDDEN ASSET@loop Antenna Installs

Out of Sight, In limited Space!
Availab le as a pre-cut, ready-to-assem ble OXHA kit wit h p lans, or p lans

on ly. Only a screwi:l river req ui red to install a k it in attic, closet or even base
ment. A cubical space 1/8 wave length on a side will hold it. Requires neither
ground connection no r rad ials. Provides a range at least equal to a dipole
loca l o r OX-and has large capture area.

The OXHA can be vertica lly polar ized omnidirectional, or horizonta l ly
polar ized, b idi rect ional and steerable. Other featu res: . .. low SW R at
reso nance . .. band w id th at 15 ;1 typical ly 3-5% of resonant freq uen-
cy couples d irect to 5D-ohm coax ... no balun or matcher ... low-noise recep-
tion tunable ... hand les up to 1 KW.

Plans & kits: 2-meter, rod & tubi ng at $39.95; o thers wood & wire with
6-meter at $47.95; te-meter at $54.95 & 15-meter at $67.95. Others o n special
order, prices on req uest. Plans on ly $1250. Send check or M.o. to

H. STEWART DESIGNS
P.O. Box 643· Oregon City, OR 97045 .... 167

...........-
+SDTRDN ANTENNAS

BIG ON PERFORMANCE
SMALL ON SPACE

MOOELS FROM 160-1 0 METERS
NO TUNERS! NO RADIALS!

PERFECT FOR LIM ITED SPACE
APPLICATIONS: BOATS, APARTMENTS,

VACATION HOMES AND MORE.
llO-METER S63"' plus Sol" Shipping
4(l.METER . .• . . . , S52"" plus SJ" Shipping

ASK FOR PRiCES ON OTHER MODELS

BILAl COMPANY
S.R.2, BOX 62, DEPT. 73

EUCHA, OK 74342 (91B) 253·4094
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State Zip, _

To, J.L. INDUSTRIES
P .O. Box 547 . H..Hand..... , Fl33009

X·PANDA·FIVE Sl5.00
(plus $1 .so Sh,pp" ,!! & H"ndli"g
Florida Il~, idenb Add !>'l. I
{Fo'~i9n o,ders p.... '" add $5 .00 US lund, for Sh,ppmg!

ern

• X PANDA FIVF With p rop<,' ""0,"'1"" "nd 900d
Ol",und plil' ''' ",,,k,>, " n id<" ,1 , ;'-'1<"'" fo, "l'",mh·tlh
,md ( olldo mLmtlm,

• X PANDA FIVE can t>... u",ci 10m"k~" multi halld
"n[",,,,,, "" I" ", fmV~''', "d'''T''"'' , moTor h"m,"
,,,,.I I" ,w l tr,,, I~,,

• X f' i\ i'iDA I' IVE ".. ill .Knop ' ~itlw, ' <'!ju l,,, 0 ' , ul""
''It' r<',,,, ,,, IO''

• X PANDA r1\/1-' rOT l C' ,'r!> ~'O lJ f Ii" , tle r or Hv G" j"
111' ,bil.·"nt,""'" fr " ", (,,'" Ie) fiv,- b,,, ,,1, Add ," "'dll\!
[,'"" ",' 1",, fm th" b""d, you ...... i' l> to 01" " ,11,' Adju, 1
"·" " ),,to,, for mmi",u", SWR . no ' lop p ing 10

d"H'~!" I"," ,b ~Il \" "" ""

( V / II ! ,vr wuddrn\ here:

"

"

Name _

Address _

If yUII hUVI! no lube! handy, prim OLD uJdrl!55here .

Let us know 8 weeks in advance so that you won't
miss a single issue of 73.
Attach old label where indicated and print new ad
dress in space provided. Also include your mailing
label whenever you write concerning your sub
scription. It helps us serve you promptly . Write to:

7..~
Subscrip tion Departmen t

Amateur Radio's P.O. Box 931
@ lectricalJournal Farmingd al e NY 11737

o Extend my subscript ion one addit ional year lor on ly $17.97

o Payment enclosed 0 Bill me

C.n.d~ & M<>,;co '20 9711 ye~, on ly US Fund, d,awn on US bank Fo'eign Su,hee
'15.(1011 yea, onl y US Fund. d,.wn O'l US bank. f O' '''Hn A"mail , ple.'e 'nqui,e

MOVING?

I
I
I
I
I
I c;j
I ~ Name --------------

I " Address _

IE Gty _

I -c

I
I
I
I City Slate Zip _'- ..J

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

Abeaulilul piece 01 furniture - your XYL will love it!

Radio eq uipment
not inCl uded

$184.50 S·F RADIO DESK
Deluxe - Ready to Assemble
Designed wi th angled rear shell for your
viewing comfo rt and ease 01 operation.

FINISHES: Walnut or Teak Stai n. sq
Floo' Spa",, : 39" Wide b1 30" O"ep

Add>l iona l lnformation on Req ue, l .
CheCk•. Money O,de ,• . Ban kAmetic a'd

and Ma,le, Cna ,ge Acce pled
.0.150 Available F.Q.B. Cul.e ' C,ty. (In Cali,. Add 6% Sa les Tax.)

Floo' Space: 5t" W,d" bv 30' . _ DE ALER INQUIRIES I ~W I T ED~ .

$199.50 s·r Amateur RadiOhrYiCfU
4384 KEY STONE AVENUE. CULVER CITY, CALIF. 90230 - PHONE (213) 837·4870

• Fits inside most HF-SSB transceivers.
• Requires voice to activate. Ignores noise

and hetrodynes.
• On/off switch only - no adjustments!!
• Connects to audio leads and 9 or 12 VOC.
• Fully assenbled and tested $99.95.
• Complete with comprehensive manual.
• Used worldwide in commercial and military

transceivers.

We occasionally make our mailing list
available to other companies or organiza
tions with products or services which we
feel might be of interest to you. If you prefer
that your name be deleted from such a list,
please fill out the coupon below or affix a
copy of your mailing label and mail it to:

C.W. Communications/Peterborough
73: Amateur Radio's Technical Journal

PO Box 931
Fanningdale, NY 11737

---------------------,
:Please delete my name from mailing lists sent I
I to other companies or organizations, I
I I
:name :
Iaddress J

Icity state zip :L _

ATTENTION
SUBSCRIBERS

~~i~'I~o
n - t;~1
~Jir4 i

ili-
.- 290 .a: 0~ II::D

©~@ COMMUNICATIONS. 5479 Jetport, Tampa . FL33614. (813) 685-3996
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P... . II I

EIWIC I.lCXlO,COJDl8171 wi th SK3CO c-o SKJ.3(f)

SK3CO cnJ SIillUi (fi Iy ,

crtese are all new not useo.) tuuteo srcrv.

uzo.ro
$ 350.00

KI.1'\ lliCTlU<ICS. IfIC. 'M 1O'1'L.lflLH PC II:AAlJS MTl ~ lRrX>ISTOO KITS.

1'l~ .'1 ~A2~J(E If' coer rmn zeuts ot 144 to l 'ffl,z ootr:l.lt 7fk.ats 15,:,I<i: at lOl li'S.

l4'J.'J.l with a lto PC uoro oe, S1'l.'19

:-tU t PIIlOJI(ll ff (U<H Irwt l(),,'lttS or 144 to 1'ffl11 mtrxrt IlJ:kltts 13.5Yl):- at l&nlS.

$8'l.'fl «rtn 0010 PC Imrd cuv l19.'B

GENEVA CALCUUTOR WATCH

This attractive watch has the following .od~.:

Noraal Ti.e Setting .
Calendar Setting.
Daily Alar. Ti.e Setting ,
~eekly Alarm Ti_e Setting .
Chronograph.
Calculator.

Featured in 81ack Plastic SI8 .99 Featured in Stainless St~~1 $29.99

SILICON DIODES FEED THRU SOLDER RF CAPACTORS

MR751 IOOvdc 6Amps 10/S5.00 100/$38.00 4 70 pf +- 207:
Ma510 1000vdc JAmps 10/S3.75 100/S2 4 .00
HEP170 IOOOvdc lAmps 20/$2.00 100 / S I 5 . 00 5/S 1.00 or 100/SI 5 .00 "'IN}2 09 100vdc 15Amps S2.00 10/ S15 .00 1000/SI00 .00
BYX21/200 200vdc 25Amps $2.00 10/ $ 15 .00
IN2138A 600vdc 60AOlPS $5.00 10 / $40 .00 1000pf/.00luf +-107:
DS85-04C 400vdc 80Amps $10.00 10/ $80 .00
IN3269 600vdc 160Amps $15 .00 10/$120.00 4/$1 .00 o r 100/$20 .00 "'275241 aoovae 250Amps $20.00 10/$175.00 1000/$150.00
7-5754 300vdc 400Amps $30.00 10/$250.00
RCD-15 15KVDC 20... $3.00 10/ $20.00

E PROMSSMYR20K 20KVDC 2.... $4.00 10/ $30 .00
IN4148 signal 30/51.00 100/ $3 .00

2708 1024:..1 $2.00 each

FAI RCHI LD 4li6 16K DYNA."fIC 'A'" 200ne , Part • 16K75
2716 2048x8 $4.00 each

25 For $25.00 or 100 For $90.00 or 1000 For $750.00 27L32/25L32 $10.00 each

H£WLErI PACKARD KICR~AVE DIODES

IN5711 (5082-2800) Schottky 8arrier Diodes $1.00 0' to to' $ 8 .50
IN5712 (5082-28 10) " " " $1. SO 10 to, $10.000'
IN6263 (HSCH-IOOl) " " " s .1S to to, s 5.000'
5082-2635 " " " $1. 50 to to, $ 10 .000'
5082-2805 Quad Matched " " " per s e t $5.00 to to , $40 .000'

For Information call: (602) 242-3037

Toll Free Number ~~ I
800-528-0180 CJ'. Z e ectroruCi
(For ord.... only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"MIXERS"
WAT KINS JOHN SON WJ - M6 Double Ba 1anced Mixer

LO and RF 0. 2 to 300MHz IF DC to 300MHz $21. 00
Conversion l oss (SSB ) 6. 5dB Max . I t o 50MHz

8.5dB Max . . 2 t o 300MHz WITH DATA SHEET
Noise Figure (SSB ) same as above

8.5dB Max. 50 to 300MHz
Conversion Compress ion .3d8 Typ .

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2 150 Microwave Tran si stor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $5. 30

F= 3GHz dB 3.4 Typ. F=3GHz dB g Typ.
F=4GHz dB 4. 3 Typ. r =4GHz dB 6.5 Typ.

Ft Gain Bandwidth Product at Vce=8v. Ic= lOma . GHz 4 Min. 6 Typ.
Vcbo 25v Vceo IIv Vebo 3v Ic 5Oma . Pt. 250mw

VNELCO RF Power and Linear Arrplif i er Capacitors
These are the f amous capacitors used by all the RF Power and Linear Amplifier
manufacturer's , and descr i bed in the RF Data Book.

5pf l Opf 18pf 30pf 43pf lOOpf 200pf 1 to Lnpcs • $1. 00 ea
5.1pf 12pf 22pf 32pf 51pf H Opf 220pf 11 to 50pes . $ . 90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pes . $ . 80 ea
7pf 14pf 27pf 34pf 80pf B Opf 500pf
8. 2pf l Spf 27 .5pf 40pf 82pf 140pf lOOOpf

NIPPON ELECTRI C COMPANY TUNNEL DIO DES $7 .50MODEL IS2199 IS2200
Peak Pt. Current rna . Ip 910; n. 10Typ . llmax. 9m i n. IOTyp. llmax.
Va ll ey Pt. Current rna. Iv I. 2Typ . 1. Smax . I. 2Typ. 1. 5max .
Peak Pt. Voltage my. Vp 95Typ . 120max . 75Typ . 90max.
Projected Peak Pt. Voltage my . Vpp Vf=I p 480m; n . 550Typ . 630max. 440min. 520Typ . 60Omax.
Series Res. Ohms rS 2.5Typ . 4max. 2Typ. 3max.
Terminal Cap. pf. Ct I./Typ. 2max . 5Typ . Bmax,
Valley Pt. Voltage my. VV 370Typ. 350Typ .

FAIRCHILD / DUMONT Os cil loscope Probes Model 4290B

Input Impedance 10 meg .• Input Capacity 6. 5 t o 12pf . • Di vis ion Rat io (Vo l ts/D i v Factor )
10:1, Cab le Length 4Ft . • Frequency Range Over 100MHz.
These Probes wi ll work on all Tektronix. Hewl ett Packard. and other Osc i l loscopes .

PRICE $45 .00

MOTOROLA RF DATA BOOK

Lists. l l Motorol a RF Transis tors / RF Power Ampli fiers, Varactor Di odes and mu ch much
more .

PRICE $7.50
For information call: (602) 242·3037

Toll Free Number
~~ electrolVCI

800-528-0180
(For orders only) " All parts may be new or

sli rp lu s, a nd parts may be
substnutec witi'! comparable parts PRICES SUBJECT TO CHANGE WITHOUT NOTICEit we are Ollt of stock of an item"
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RF TRANSISTORS, MICROWAVE DIODES
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' .00
'.00
,.,0
'.00
2.50
'.00
LOO
' .00
2 .50
,.,0
'.00
LOO

15.24
15.24
22.21
, m

13.08
21.JO
10.00
"00
25.00
20.00
20.00
18. 00
25. DO

100.00

2::(;1678
ZSCl729
asci-so
2SCl909
ascrsee,=-
ascisro
2OCI974

='00
2:£2237
'''''00
eso-ta

"''''eaa
A283B
arioa
MY"
ID"272A

""'""""erei
ursss
a-na
1JFW16A
",.."

"'"""""""arxes
"""'"ersss

""""erxse
arrn
urns
IDYl9
urras
arvso
euffi'
aixseca
atxssca
BLY87A
uvssca
BLY94C

"'''''BLY568C/CF
C458--S17
caoce
rraess
uaiaa
tru545
crcoooe
Dexoe l GaAs FET
DXL'l5OlA-PlOOF
& 11t »u GaA~ FET
r~WF

"""""'''''''"""""'"""""'"""""""""""""""""""I!EPS;IOI0
Hewlett Packard
111'1:."1'2204
:i582l.E
asasea
35826E
3583IE-l/31
asanz

""'''''asaaas
35853E
35K>4E

"""'"HX'ffi3101
nxmaioa
ill"""'"HX'I1EI04
1!lI"m5105
HX1llll106
J310

""=000
..J(U001
JnJM5
lIbtorola Umn.
M1131
Ml132

rn'IT
$ 25.00

25.00
25.00

'"4 .10
4.10

13.50
18.35
13.00
15. 50
17 .10

' "15.50
11.00

' .00

''''2.20,."
17 .25
" .00
11.00
11.00

U O
4 .53

21.00

''''''''11.80
3 .45
2.30

13.80
3 .45
1. 70
3.45

21.62
u»

"00
3 . 4 5
9.77

10 . 92
13 .80
15.50
12 .42
11.03
15.50
13.80
20.70
11 .05
18.00
27.00

3.15
8.45

20.00
3 .25

".00
10.00
25.00
23.00
40. 00
10.35
11.50
11.40
10.35
12.07
12 .65
13.25
15 .00
11 .00
12.00
16.10
20.70
21.00
21. 85
10.24
00.00

LOO
18.00
io. re
w.oo

' .00
' .00
,.w
LOO

".00
2.50
2. 50

".00
'.00
' .00
a.so

Wl561
2N1562
2N1692
2N2957
2.\;2857JMITX
2N2857JA,.'fi'XV
Z:''2ll16
2.><29<17

""""2N'.!9019
2N3375
2N3553
2N:l632
21'3733
2N:lllHl
acsee

"'''''"''''''2N3921
2....39'27
2N3950
2N1012
2N4W l
2N4072

"""'"2N'll27
2N4127
2N4428
:<1+1130

""""arases
2'"""
2N.5108
2.'5109
2N5100
2N51n
2:-<5179
2N5216
2N5583
zaseas
2N5590
2t\.'>591
2N5637

""""""'""'''"'2.'\564 5
2"'5646
2N5851
2N5li91
2N57&l
2N5836
2N58!I2/J.t.1.1607

""'"'2N5913
215916
2N5922
2N59'23
2N5941
2'<59'12
2~!»4

2N5945
2."5916
zeosc
"",n
zeoea

""""2N6081

""""aseoss

"""'"2N6001
"'a",".,,,
2.'16166
2N6201

2'"""aeass
2~7

aeesc
2SC'lOJ
2SC756A
2:£78 1
2SClO18
2OCIW2
29:1070
2::£1239
Za'l251

'=000
2::I::l:J07
20C1424

Toll Free Number
800-528-0180
(For orders only)

" All parIS may be ne w or
su rplUS. an d parts m ay be
subsl ituted WIth comparable pal1s
if we a'e out ot stock or an nem,"

For Information call: (602) 242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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GaAs, TUNNEL DIODES, ETC.
• R F TI{.t\:slmu\.S •

TYPIC I'llICE 1"r1'J,: PRICE m, PRICE n~ PI! IC'b
TIUI::Ui Q;,

.:'VH53-1 $18 .00~,-~ $ 5 .00 Sl.>1l19 s 5 , (Xl Sl.>1271:l-5 $18 .00 SDH5-1-1 111 .00&;1 ·15 ' . 00 &>1124 eo.co 51)1281-2 " .00 Sl.>H77 ·18. 00SV100l 15.00 Sin 127 ' .00 smzaa 10 . 00
Sl.>H78 21 .mS!.lHXf-J 15.00 SVl133 14 .00 Sll12B9--1 15 .00 S[lU80 60. (XlSlJ1()09-2 15.00 Sllll3..'l-l 14 .m ~~ 15 .00 SV148-1 L WSl.> 1012 1l.90 &l11:\4_1 '.00 SIl1290-7 15.00 Sllll84- 5 L~SDlO 12_:1 '.00 SIlins '.00 aaao '.00 SDH801-6 L~SV1 012 _5 '.00 SVll :J6 15.00 Slll301-7 '.00 SDl1&1-7 L~so10I:I_3 13.50 SDll30.-2 15.00 SlllJl~~ ' .00 SDl1llll 39.00SV1OI3- 7 13.50 S1J1113-1 ia.oo SDl307 ' .00 SDHAA-I n.wSlllOH 11.00 SVl143-3 17. 00 smoos ~ .OO SVHIlIl-7 27.00SJlO14-6 11.00 SU1144-1 ' . 00 =311 Loo
SD14l:l8-8 28.00SDI016 15.00 SDl146 15.00 SOD1? 10, 00
SlJ1400-1 39.00Sln016-5 15 . 00 S1J1147 15. 00 Sl.>1335 ' .00 S1J1520_2 18.00SlH01H-l 15.00 SI:ll lKl:! 10.00 SDl345--<3 '. 00 SDl522-4 33.00SllOIH-6 15 . 00 SlJIlR!;I 24 .00 Sl.>1:J65..-1 ,.'" Sl.>152K- l 24 .00SlJ101H..7 15 . 00 smaoo L," SDl365-5 ,.'" Sln52!!-3 aa.ooSll1018_15 15.00 S1J1201_2 10 . 00 SD1375 ,.'" Sll1530-2 aa.ocSIJIW(l-5 10.00 ~~"' 10.00 SD1370>-6 ,.'" Sll1536-1 41.00SLl1028 15.00 S01212- 11 '.00 rn,= 15.00 SU15ol5 ~ .oo

SUlO~2 12.(X1 Sll1212-12 ' .00 SUl380-1 Loo
SDl561 rs.ooSU104 3 12 . 00 SU1212-16 '.00 SDl380-3 Loo
SF4557 » ' L 25.00SU1043-1 10 . 00 SU1214- 7 '.00 SDI380-7 LOO
SICJOol8 OCA '.00SU1045 3 .75 S01214-11 '.00 SD1405 40 . 00
SK3177 OCA 15.00

SU10:l~1 ' . 00 S01216 ia.oo sarsoe 18 . 00 =7711 llot. ,.'"SOI053 ' .00 S01219-4 15.00 SOl110 22 . 00
SRF7SO )tlt . :J6. 00SDI065 4.75 S0121~5 15 . 00 Sll14 1D--3 21.00 SRFl018 \to t . 5 .00SDIll6H 15.00 SD121~8 15 .00 Sll1413-1 18.00 SlU'2147 )t)t. aa .ooSOl074-2 18.00 SOI;120 ' .00 ffi1416 '".00 SfU'2r.6 )t)t . cs.ooSOl074-4 28.00 S0122O-9 ' .00 ffi14;12 -2 24JXI SfU'2378 lint . 16.00Slll074-5 28.00 SlJ=-8 16 .00 Sll1428 3:J.00
Sllf2584 IUt. 40.00SOlO76 00.00 ffi=-l1 ,.'" ffi1429-2 15.00 SllF2lI21 lint. 25.00Sll1077-4 '.00 ffi1224_l0 18 . 00 &11429-3 15.00 SRF2&57 ",>t . 20.00SDl077-6 '.00 ffi1225 18.00 301429-5 te.co TAA8H4 IlC\ 15 .00501078-6 ~4.oo 501228-8 ." SD1430 ia.co
T1Sl8H/lllU-~ 3.55auoeo-s ' .00 SD1229-7 13.00 5011:»-2 18.00 =" ,. '"5'111080-9 ' .00 S01229-16 13.00 SD14J4- 5 "'.00 1P1011 TIl\\" '.00~,~ ' .00 ~,,~ '.00 SlJ14:I1..-9 "'.00 1F1028 TIlW 15.00SOl087 15.00 S01240-8 15.00 SlJ14:Jll 26 . 00 01 -80703T01{SlJ108H-5 15.00 ~-, 14 . 00 .'DIM1 91.00 458-M 9 ),IoLCo"",. 65.00soioes 15 .00 S01262 ".00 .'D1142 15 .00 'IX\'F2201 H.P. 150.00.'DllOO 5 .00 ~=, 15.00 ~,- ' .00 62803 IlC\ 100.00501109 18.00 S1J1263-1 15 . 00 $1444_8 ' .00
TA7205/2~5921 00.005011l.5-2 '.00 ~"n 13.00 S01450-1 28.00 TA7487 /2:>s920 75.00501115-3 '.00 ffi1272-2 15.00 Sll1451 18.00 TA7995/ 2N628 7 150.00501115-7 ,.'" ~u~ 15.00 501451-2 18.00

501116 ' .00 501278 00.00 S01452 00.00 SRF2092 !>nt . 18.00

sou rs 22 .00 SlJ1278-1 18.00 S01452-2 00.00 11I1\<'419 s. oe

We Can en>«... Rt,re"",ce Mc... t HF Transistors. Di()()es, Hybrid Mndu1"" And Any Otne r Type Of Su niCOllductor •..........................................................................................................................
lN21 s 3 . 10
= 1D -1.00
=1WE 5.80
L'0:2E 3 .40
1.'0:23Ul 4.00
1.'I28~l: 10.00
lN76 26 . 00
IN78B 26. 00
m149 6 .00
rsueo 15.00
lN831 10.00
lN2930 15.00
lli3713 18.00
1.'13717 14.00
1.'f.l74 7 2 1.00
1.~8128 9.00
lNS112A/B 4 .25
lN5116A/B 4.~5

1.N5453 3.75
lN5713 5.00
1= 15.00
J12J111liM Aert~ 50.00
B1.l61 lI:-.c 5 . 00
DlZJE Alp/la FUI
1I>017C Alpha KIll
r:l1El58-!Il; Alpha lUI
OCJ691-89 ("~IZ 31. 35
GC.!512-16 GlIZ 37.40
!tP5OB2-0112 14.20
llP5O<!2-oJ75 lUI
HP"JOtl2-10Z8 KIll
!tP5OB2-2303 5.20
HP5OB2-2800 1.00
HP501l2- :I039 6 .70
1ff'5Oll2_~~19 1 . 50
HP5082-8016 KIll
IIM75 IUt
l1i\-1l766 FOR
MI'I3636 lUI
\lM 71oo 3 .05
Il!I.·17852 lUI

• CUt SItU UlA,.v:;;r.s [lA ILY 9) CALL

ixaus
L~~

lN21Wl:,
~X

IN2~WE

uee

-"~W
1.>;l 5GlR
1.~l6D

ueaa
==
1.';3714
INJ718
~~

lNOl39A/B
IN5143<\.{B
lli5147A/B
lK5465
1."5767
1132206/9
OO,~

Ol[(iHAll C. U.
Dl9CO Alpha
!l5147D Alp..
[l[:6Q22 Alph:i.
OC)6(12_89 G11;l
OC32Ol:H0 QlZ
HP508:'HJ2H
ersoea-oass
HP50112- 1332
HP5082-26%
liP5082 -2805
llV.>082-3040
llV..>082-&159
lIVJ082-8323
~=

M'=
MM510:l
~1A4r202

l.lM9100

If If ne. PAHT VU;

For information ca ll : (602) 242-3037

Toll Free Number
800-528-0180
/For orders only)

" All pa rt s may be new Or
surpt ua, and part s ma y be
sucsututeu w i th compa'able paris
i t we are out of stock of an item."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXIAL RELAY SWITCHES SPDT

Elec t ronic Speci al ty Co./Raven Elec troni c s
Par t , 25N28 Pa r t , SU-O I
26Vdc Type N Connec tor , DC to I GHz .

FSN 5985-556-9663 $49 .00

"'-phenol
Part' 316-10102-6
115Vsc Type 8HC DC to 3 GHz.

""Part' 300-11182
IZOVac Type &HC DC to 4 GHz.
FSN 5985-543-1225

'"Part' JOO-I1l7J
120Vac Type &HC Same
FSN 5985-543-1850

$29.99 $39 .99 $39.99

,

•

•

BNC To 8ansna Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 Inch .

$7.99 or 2 For $13 .99 or 10 For $50.00 $8.99 or 2 For $15.99 or 10 For $60 .00

SOLID STATE RELAYS

P&8 Model ECTID872

PRICE EACH $5.00

5vdc turn on 120vac contact at lamps o r 20amps on a
10"x 10"x .124 aIUllinu•• Heatsink with
s111con grease.

Digisig, Inc. Model ECS-215

PRICE EACH $7.50

Grigsby/8arton Model G87400

PRICE EACH $7.50

5vdc turn on

Svdc tum on

240vac contsct 14a~ps or
10"x 10"" .124 al...in ...._
silicon grease.

240vac contact at ISa.pa
JO"x 10"x .124 all.lllinl.lll.
sHicon grease .

40amps On a
Heatsink with

or 40all.ps On a
Heatsink with

NOTE: ••• Ite.s lI.3y be substituted wi th other brands or ~uivalent .adel n..-bers .•••

FOf inlormation call: (602) 242-3037
" All pa' ls ma, De new 0'

5U'plu5, and III.t5 ma, be
substItuted w,' l'I comll¥~ PI'15
If _ .'e oul 01s tock of.n Ite<Tl.-

z
electrorucli

Toll Fr•• Number
800-528-0180
(For ord.,. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMRER AUTO DIALER ARCN ALPHA RAPID BONDING GLUE

The Recall Phone Telephone employs the la tes t sta te of a r t
cam.unicat ions technology. It is a combina t ion t elephone
and au tomatic dialer t ha t uaea premium-quali ty ,aolld·.tate
c1rc..1try to a"Urot high-reliability per for-eance i n personal
or business spplications. $49 .99

Super Glue ICE-486 high strengt h
r a pi d bonding adhes ive. Alpha
Cyanoacry late. Set-Time 20 t o 40
s ec .,O. lf l . oz . ( 20gm. )

$2.00

TOUCH TONE PAD MITSUMI UHF/VHF VARACTOR TUNER MODEL UVE1A

Thi s pad cont a ins a l l t he el ect ron ica t o
produce s t anda rd t ouch-tone tones . New
with da t a .

Perfect fo r those unscr ambler pr o jec ts.
New with data.

$9.99 or 10/$89.99 $19 .99 or 10/$149 .99

INTEGRATED CIRCUIT I to 10 H up

MCI312P
MC13S8P
Me13S0P
MC1330A1P
MC1310P
MC1496P
LM565N
LH380Nl 4
LH1889N
NES64N
NE56 lN

Color TV Video Modulator Circuit.
IF Amp . ,Limlter ,FM Detector,Audio Oriver ,Elect ronic At tenuator.
IF Amplifier
Low Level Video Detector
FM Stereo Demodulator
Balaoced Modula tor/Demodula tor
Phase Loc ked Loop
2Wat t Audio Power Amplif ie r
TV Video Modul at or
Phsse Locked Loop
Phase Locked Loop

$ 4.42
5.00
1. SO
I. SO
4 .29
1. 50
2.50
1. 56
5.00

10.00
10 .00

$2 .95
4.00
1. 25
1.1 5
3.30
1. 25
2 .00
1.2 5
4. 00
8 .00
8. 00

FER~~TI ELECTRONICS AM RADIO RECEIVER MODEL ~~414 INTEGRATED CIRCUIT.
Features:

1.2 to 1.6 volt opera ting range .,Less than 0.5.. current consumption . 150KHz to lHHz
Frequency range. ,Easy to assemble ,no alignment nece s aary . Effective and va riab le AGe act ion . •
Will drive an earphone di rect . Excellent audio qU4li ty. ,Typical pover ga in of 72dB. ,TO-18

acka e. Wi th data. $2 .99 or 10 For $24 .99

NI CAD RECHARGEARLE BATTERIES

Gates Rechargeab l e Batte ry Packs

SUB C Pack of 10 2.5Amp/Hr. $10.00

AA Bat tery Pack of 6 Theae are Fac tory
New . 55.00

For information call: (602) 242·3037

Toll Free Number
800-528.()180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

M:JTORlLA r''IlF559 IT TJlJlljSISTOR
hfe 30nin 9Jt',P 200r0x.
ft 3OJ)rhz
oo in &:IJ min 9,5t ',P at 870mz

.l3cI:J tvo at 512Ttlz
outPUt IJ(JV.er .sct ts at 12,5vct:
at 87omz ,

$2.05 or 10/$15.00

· ·A II parts m<llY 1;1" new or
$~rpIUs. and pans may De
substItuted with comparable pans
" we are out of Slock ol.n It""'. "

$11.99
$15.99

--

12vdc a t 2.5Amp/Hr.
12vdc a t 5Amp/Hr.
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"SOCKETS AND CHIMNEYS"
ErMA' TUllE SOC KETS AN D CHIMN EYS

SK I10
5K300"
5K400
5K406
5K416
SKSOO
SK60a
5K602
SK606
5K607
SIC.610
5K620
5K626
5K630
SK63611
5K640
5K646
5K700
SK711A
SK740
5K770
SKBOOA
SK806
51'810
5K9oo
5K906
5K1420
SK1490

Socke t
Socke t For 4CXSOOOA, R.J . 4CXI O,OOOD . 4CXI5 ,OOOA,J
Socket For 4-12 SA ,2 5QA,400A,40OC ,4PRI2 5A ,400A ,4-S00A , S- SOOA
ChiMney For 4-2 S0A.400A , 40OC .4PR4 0QA
Ch imney For 3-4002
Socket For 4-1 0OQA!4PR 1OOOA! 1l
Soc ke t For 4CX2 50B , BC, FG,R ,4CXJ SQA , F,FJ
Socket For 4CX2 S01l . BC .FG.R,4CX 3S0A.F ,FJ
Ch imney For 4CX2SQB,BC ,FG,R . 4CX3SOA , r .FJ
Socket For 4CX600J .JA
Socket For 4CX600J ,JA
Socket For 4CX600J ,JA
Chianey For 4CXoOQJ,JA
Socket For 4CX6OOJ,JA
Chimney For 4CX600J ,JA
Socke t For 4CX600J .J"
Chimney For 4CX600J ,JA
Socket For 4CX)OOA .Y ,4CXI25C .f
Socket f or 4CX300A.Y . 4CXI25C ,f
Socket fo r 4CX300A ,Y . 4CXI25C ,f
Socket fo r 4CX300A ,Y .4CXI25C, f
Socket for 4CXlOOOA . 4CXI500B
Chimney fo r 4CXIOOOA.4CXlSO08
Soc ket for 4CXlOOOA,4CXI500B
Socket fo r 4X500A
Chimney for 4X500A
Socket f or 5CX3000A
Soc ket fo r 4CV8000A

$POR
$520. 00
260. 00

74.00
36.00

390.00
51 .00
73.00
11. 00
&0 .00
6<J.OQ
66.00
10.00
66.00
34.00
36.00
71.00

225.00
225.00
86.00
86.00

225. 00
40.00

225.00
300.00
57.00

650.00
585.00

JOH NSON TUBE SOCKETS AND CHI~EYS

124- I I I! SK606
122- 027 5-001
124-0113-00
124-1 16/ SK6 30A
124-115-2/SK620A

Chimney For 4CX2508,BC ,FC , R, 4CX 350A, F, FJ
Socket For 3- 500Z . 4-125A, 250A , 400A , 4-5OOA, 5-50~
Capac itor Ring
Soc ket For 4CX250B,BC ,FG , R, / 4CX350A ,F ,FJ
Socket Fo r 4CX250B,BC ,FG ,R , ! 4CX350A , F,FJ
8 13 Tube Socket

$ 10 .00
(pair)15.00

15.00
55.00
55 .00
20. 00

TUBE CAPS (Pl ate)

CHIP CAPAC ITO RS HRl , 4 $1 l.00
. Bpf IOpf lOOpf · 430pf HR2, 3, , s 7 13 . 00
l pf Ilpf IIOpf 47 0pf HR5, 8 14. 00
l. l pf 15pf 120pf 510pf RH' 17.00
1.4pf 18pf 130pf 560pf HRIO 20.00
1. 5pf 20pf 150pf 620pf
LBpf 22pf 160p f 6BOpf
2.2pf 24pf 180pf S20pf
2.7pf 27 pf 200pf lOOOpf1.00 l uf"
3.3pf 33pf 220pf * 1800pf /. OO1Bu f
3.6pf 39pf 240pf 2700pf/ .0027u f
3.9pf 47pf 270pf 10, OOOpt/ . Olut
4. 7pf Slpf JOOpf 12, OOOpf! . 012uf
5.6pf 56pf 330pf 15,OOOpf / . 015u f
6.8pf 68pf J60pf 18 ,OOOpf/ .O l8ut
8.2pf 8lpf 390pf

PRICES: ItolO- .99c 101 t o 1000 .60( • IS A SPEC IAl PRICE : 10 t or S7 . 50
I l t05O· . 90t 1001 &UP .35t 100 for S65. 00
51 t o 100 - .80c 1000 for SJSO. OO

--- ------------------------------._------------------------_._---------------------------.-
WATK INS JOH NSON WJ- Y907 : Vol t age Cont rol l ed Microwave Osc ill ator SIl O. DO
Frequency range 3.6 t o 4. 26Hz, Power ouput , Mi n. l Od Bm typi ca l , BdBm Guar ant eed .
Spurious output suppression Harmonic (nto) , ~i n. 20dB t ypi cal , In-Band Non·Harmoni c , ~i n.

60dB t ypical, Residua l FM , pk t o pk, Ha~ . 5KHz , pushi ng factor , Ma ~ . 8KHz/ V, Pul li ng figure
(1.5:1 VSWR) , Max . 6OHHz , Tuning vol tage r ange +1 t o +1 5volts , Tuning cur ren t , Max . -0 .1~ .

ll10du Iet i on sens ithity r ange, Max . 120 t o 3OHHz/V, Input capac i renee, Kax. lOOpt , usc t11 ator
Bi as +15 +-0 . 05 vol t s P 55mA , Ma x.

Toll Free Number
800-528-0180
(For orders only)

94 73 Magazine· October, 1984

··...n parts m a y be ne... or
surplus. an d parts may b e
subsltluled ...,tn compa' a bll! parts
01 _ are out of steee 01 an " em."

~~ electrolUcl
For information call: (602) 242-3037

P RICES SUBJECT TO CHANGE WITHOUT NOTICE



TUBES
PRICE

S 60. 00
107. 00
130.00
125. 00

14.95
84.00

5.00
225 .00
110. 00
110. 00
470.00

12.00
60. 00
35.00

500. 00
35.00

130. 00
95. 00

136. 00
75 .00

100. 00
38.00

100.00
70 .00
B3 . 00

16B. 00
95. 00

465 .00
13.00
13 .00

137. 00
25.00

5.03
5.38
3. 50
2.50
6. 58
5.85
6.20
6. 00
6.00
8. 73
6.28
6. 00
6. 00
7.25
5. 05
8.25
7.00
7.00
9.00
8.90
3. 50
3.00
5. 00
6.50

TYPE--
ML7815Al
7843
7854
ML7855KAl
7984
8072
8106
8117A
812 1
8122
8134
8156
8233
8236
8295/PL172
8458
8462
850SA
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
890B
8950
8930
616 Heta1
6l 6GC
6CA7 /El 34
6Cl6
6DJ8
6005
6GF5
6GJ5A
6GK6
6HB5
6HF5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6KD6
6LF6
6lQ6 G. £.
6lQ6/6MJ 6 Syl vani a
6M£ 6
12ATl
12AX7
12BY]
12JB6A

PRI CE
$500.00
500.00
3lO.00
84.00

100. 00
500.00
P.O.R.
42.00

250. 00
125. 00
119. 00
232 .50
232. 50
140. 00
185. 00
270.00

42 . 00
8 .00

60.00
54 .00
54.00

395.00
95.00
8 . 50

10.50
17. 95

110. 00
13. 85
23. 50

325.00
42 .50

180.00
24.00

P.O . R.
5.75

540 .00
10.00
10.00

160. 00
79 .00
5.00

22.00
250 .00

38 .50
P.O.R.
100.00
300 .00*
300.00*
135.00
34.00

P.O.R .
13 .50
85.00

2.50
95.00
36. 00

NOTE P.O.R. = PRICE ON RE QUEST

TY PE--
1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6l 6
5893
5894 /A
5894B/8737
5946
6083/Al9909
6146/6 146A
6146B/8298
6146W/721 2
6156
61 59
61 59B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/B032A/85S2
6897
6907
6922/ 60J8
6939
7094
7117
7203
72 II
72 13
72 14
727 1
7289/2C39
7325
73 60
7377
7408
7609
7735

PR ICE

S 34 .00
7.95

200.00
102 .00
400. 00

9. 50
255.00
526 .00
567.00

1700. 00
473. 00
567.00
69. 00
79 .00
98. 00
98.00

110.00
110. 00
444. 00
54.00
75.00

125.00
90.00

170 .00
110 .00
115.00
140.00
835 .00
242 .50*
485.00
555 .00

1100. 00
1255 .00
1500 .00
710.00
240.00
240.00
200.00
345.00
175 .00
590.00
60. 00
95. 00
45. 00
45. 00

412.00
660.00

27.50
45 .00
62 .50
49. 95

211.00
8.50

15. 00
29. 00
50.00

TY Il E
2C39/7289
2E2 6
2K28
3- 500l
3- lO001/8164
3B28/ 866A
3CX400U7/B 961
3CXlOOOA7/8283
3CX3000Fl/8239
3cw30000H7
3X2500A3
3x3000Fl
4-65A/8165
4-125A/402 1
4-250A/5022
4-400A/8438
4-400B/7527
4- 400C/6775
4- 1000A/BI66
4CX2508/ 7203
4CX250FG/ 8621
4CX250K/824 5
4C X250R/7580W
4CX300A/8167
4cx350A/8321
4CX350F/ 8322
4C X350FJ/8904
4C X600J/BB09
4C XlOOOA/8168
4CX IOOOA/8168
4CX1 500B/ 8660
4C X5000A/8 170
4C X10000D/817 1
4C XISOOOA/8281
4Cio/800F
4032
4E27A/ 5-125B
4PR60A
4PR60B
4PR65A/ 8187
4PRlOOOA/8189
4X1 50A/7 034
4X150D/76 09
4X250B
4X250F
4X500A
5CX1500A
KT88
416B
416C
572B/Tl60L
592/3-200A3
807
8llA
812A
813

NOTE * = US ED TUB E

"All PARTS MAY 8E NEW, USED , OR SURPLUS. PART S MAY BE SUBSTITUTE D WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM .

NOTICE : ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTI CE.

FOf Intonnation call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

··.... It par IS may M ne* or
su rp lu s. and pariS may be
subsl ltuted * '1 11 COfTtP&fabie parts
i f * I! are OUI o f S IOCk o f an item."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLLI NS Mechanical Fi I ter #526-972~-0l0 ~10DEL F~55Z32F

455KHZ at 3. 2KHz wide. May be o ther m:xlels rut equivalent . May be used or new. $15 .99

ATLAS Crystal Filters
5.S95-2 .7/8/LSB, 5.59S- 2.7jLSB
8 po l.e 2 . 7KHz wide Upper sidebard . Irrpedence 8000hns 15pf In/8000hms OpE out . 19 .99

5.595-2 .7j8/U , 5.59S-2 .7jUSB
B FDIc 2.7Khz wide Upper sideband . Irrpedenc e 8000hns 15p£ InjBOOohms OpE out. 19 .99
5.595- .500/4 , 5.59S- .500j4(CW
4 pole SOD cycles wide CW o Irrpo:lance BOOotnls 15pf In/8000hns OpE out . 19 .99

9.0U58/01
6 pole 2.7KHZ wide a t 6dB. Impedance 6800hms 7pf In/3000hrns apE out . CW-1599Hz 19 . 99

KOKUSAI ELECTR IC CO , 11echani col FU t er #r1F - ~55 -ZL/ZU -21H

455KHz a t Center Frequency of 453. 5KC. Carrie r Frequency of 455KHZ 2. 36KC Barrlwidth .
Opper sideband . (ZU) 19 .99
1Dwer sidebarrl. (ZL) 19 .99

* ** ••••••••••••• ••• • • ••••••••••••••••••••••••• ••••••• • • •••• •• •• • ••••• • • ••• ••• •

CRYSTAL FILTERS
NIKKO FX-07BOOC
TEW FEC-I03-2
SDK SCH- 1l3A
TN-'A TF- 311-1250
'lYCO!CD 001019880
MOTOROLA 4884 8 63B01
PTI 5350C
PTI 5426C
PTI 1479
ccrreca Al0300
FOC ERXF-15700
FILTE(JI 2131

7 .81-lHz
10.693 5MHz
1l, 2735MHz
cr 3179 .3KHz
10.7MHz 2po1e 15KHz bandwidth
11. 7MHz 2po1e 15KHz bandwidth
1211Hz 2po1e 15KHz barrlwidth
21. 4MHz 2pole 15KHz 1:en:1width
10 .7!-1IIz 8po1e barrlwidth 7 . 5KHz at 3dB , 5KHz at &:lB
45MHz 2po1e 1 5KHz bandwid~h

20.6Mllz 36KHz wide
cr 7 . 825MHz

S10 .00
10 .00
10 .00
19 .99

5 .00
5 . 00
5 . 00
5 . 00

20 .00
6 .00

10. 00
10.00

CERANIC FILTERS
l\..'CEL 4F4 49
CLE'v'ITE TO-OlA

'ICF4-12036A
!>RJMTlI. BFB455B

BFB455L
aM455E
CFM4550
CFR455E
crtJ455B
cru455C
CF1J455G
cru45511
CFU455r
CfW4550
CFW455H
SFB4550
SFD4550
SPElO.7MA.
SFE10 .7M3
SFG10 .7MA.

NIPPCN IF- B4/CFU4551
IF- B6/CFU45511
IF- BS
IF-c18

'IDKlli CF455A/BFtJ455K
r.1l\'!'SUSllIAA EFC-IA55K

12 . 6KC Barrlpass Filter 3dB bandwidth l, 6KHz fran H .8-13 .4KHz
455KHz+-2KHz bandwidth 4- 7% at )dB

45SKllz -t-1KHz bandwidth 6dB min 12KHz , 60dD max 36KHz
455KJlz
455KHz
455KHz +-5 .5KHz at 3dB , +-SKHz at 6dB , +-16Kllz a t 50dB
455KJlz +-7KJlz a t 3dB , +-10KI-lz a t 6dB , +-20KHz a t 50dB
455KHz +-5 .5KJiz at 3dB , +-SKHz at 6dB , +-16KHz at 60dB
455KJ lz +-2KHz bandwidth +-1 5KHz at &:lB , +-30KHz a t 40dB
455KJlz +-2KHz bandwidth +-12. 5KJlz a t 6dB , +-24KHz a t 40dB
455KHz +-lKliz bandwidth +-4. 5KJlz at 6dB , +-10KHz a t 40dB
455KJ1z +-l KHz barrlwidth +-3KJ lz at 6dB , +-9KJ1z a t 40dB
455:KI-lz +-oolz bandwidth +-2KHz at 6dB , +-6KHz a t 40dB
455:KI-lz +-10KHz at 6dB , +-20KHz a t 4MB
455KHz +-3KHz a t 6dB , +-9KHz at 4MB
455KHz
455KHz +-2KHz , 3dB bandwidth 4 . 5KJlz +-ll<Hz
10.7MHz 280KHz +-50KHz a t 3dB , 650KHz at 2MB
10,7MHz 230KHz +-50KHz at 3dB , 570KHz a t 20dB
10.7Mllz
455KHz +-ll<Hz
455KHz +-l KHz
455KJlz
455KHz
455KJ lz +-2KHz
455KHz

10 . 00
5 .00

10 . 00
2 .50
3 .50
6 .65
6 .65
8 .00
2.90
2 .90
2.90
2 . 90
2 .90
2 .90
2.90
2.50
5 .00
2 .50
2 .50

10.00
2 . 90
2. 9 0
2 .90

10 .00
5.00
7.00

•• •••••• •••• •••• ••• •••• •••••• •••• ••••••••• •••••••• •• ••••••••••• •••• •••••• •••••

For information call: (602) 242·3037

8KV STARTING VOLTAGE OC
$59.99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYSICS INC, Mode l 088 HeNe LASER TUBES
POilER CUTPUT 1. 6t-I'V. BEllM OIA• •75M1 BEAM OIR .
68K OHM l WATr MLI.AST 100OVOC +-100v0c: At 3.7MA

ROTRON MUFFIN FANS Model MAR K~/MU2Al

115 VAC 14·..oI.TrS 50/6OCPS IMPEDENCE PROra'I'ED-F
10SCEM at 60CPS THESE ARE NEW

~~ eleetr°tVei
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2 . 7~1R

88CFM at 50CPS $ 7.99

"All parts may be new or
surplUs , and pailS may be
substItuted with comperabie parts
if we are out ot stock of an ;tem."
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HEWLETT PACKARD SIGNAL GENERATORS
olLB

, 050.00 618B

~ 1 100 . oo 61dC

620A, 500.00

6208
~ ~J5 .00

626A

~ 1450 . 00
870M

utrect recctnc ond o i reet ~om ro l from 1. 8 to ~ , 2GHl , The
H.P.616A f eatu re s ' - l.5dB coucrcte o cvrcut accu racy f rom
-3 ) 27 d~ to ·aEm . llle cut out i s cf re cuv ca l ib ra ted In mitro ·
vctts ana dBm wit h ~(Hl l1n!JOus romrortns . Sirrv le ocercuco
t reocencv crou occ ur ocv IS • • )% one stcnnit s exceecs 0. 005:
I C cnange in mo tent teece rcwre. [o l l~rat ea ct tenuc tor Is
_i th ln '-1. 5aB ave r con-e outpu t bond , 5D Om lmvedOn ce unit
ha5 Interna l oulse eooutc t rco Wi th rep ra te vcrrcute from 40
Hl t o 4KHZ. l'llrl obl e oulsewld thll to musecionn vcrrobte pu ls e
"''" r'~ to soocsecr.txte rrc i nocutortns inp ut S increos ver-
sat I lt y , ~ >75,00

I 600 ,00

~4200 . oo

1 600 .00

12200 . 00

s 750.00

S2200.oo

l 350. 00
l ~50 , OO

S21oo . 00

12500 , 00

(Wl l h HP 50tiB Or 608FI
( \0' 1tro ut 1

Synch r on ize r used Ki t h 606B.608F. TIle svncnrconer I s 0
cncse- toce r recoeocv stcnnuer eucn orovtues crvstct 
oscI l l a to r f r eauency s t obil i ty to 430l't1ll In I he 608 , 511'"
gene rato r. Phose 1""k1ng e llm tnates ml croD hoOlcs ond dr l t
r es u l t i ng In exa l Jen t f reQue ncy s tQbi l lt~ ,T he 8J 08A Inc l uaes
a ve rn ie r ..t1 i~ h con t une t he reterence os~ il loto r ove r 0 r on ~e
of +-0, 25I eernurttna f reoue ncv seuceunv to 2 ecrr s in 10
to the seventn.srov toes a ve r y st nble stqnc l met sotts rtes
IllJ ny crn rcor oconco uco s

ELEC I RcnE TRJ CS lMC· W RFI/EIII REC ElY£R
LOw rrecuenc v cootvzer coverins 20Hz t o 50KHZ t recoencv
ronge.E xt endOble to 500 KHZ In wldeM M nooe.

rnorre uev tces Fi e ld tntensitv ne ter .
Hos r~ F - )0511A. NF · 1051IX. NF•105/ 11.NF,1 05112. NF-1051 T3.
( ove r s 14KHZ t o l OOO/'lHI ,

ALL EQU JPI'tE"' CARRY A 30 DAY GUAR~ N 1H ,

E QU I PMf ~' IS NOT C ~L1 B RAI En.

S<m> os ODave but lote r nocet,

5,8 to 7 ,oGHI rorce. vnn coubro tec o ut put ond selection 01
Du lse -F M o r souc re ecve rcocrcucn.
>CIl'C as a bOve b'Jt lot e r nr:><le l.

1 to llGHl ronce.wrtn callb roted OUI Dut OOd se lection oT
Du lse - FMor scuc re WO ' e moutcttcn.

So1Je as Ol>;)ye but loter 1OO<Ie1 .

10 to 15GHz .lfu1o outp ut PO_er wi t h conbrotec o utput and
pulse ·sauare wave or f M too<l ula tJon .

N F - 105~

[1'\(-10

~ ll OO. OO

~ 750.00

I 500.00

50KHZ t o 6511HZ In 6 bonds +- jZ, OUlDut leve l adjustable Q,luV
to 3V IntO,O cem.aour-t n crvs tor conerctcr.soo - 1000HZ
modu)at I O<1 .

,<JTIe 05 above but res f re~uenc y con trol featu re to al low
coero t ton vttn HP 870M SynChretnlle r,

10l'lHI to 4801'lH l,O-luV-1V In\ o 50 Or.n S , AII .C~ , ()r pu lse moo
ulat lOn, cc tro roteu ot tenuc tor .

10l'\Il1 to 4201'\Hl , O. l uV- O.'V Into '>0 OIl1l5,+ -O.51 occ urccv .
bui l t - In c rvstc t ca lib rato r, A,M -CWor Du lse cutpu t ,

mc roveo ver, !OIl 01 pODu lar 5Me. UP to lV output, Imp roved
stabi l i t y, 10" restoon rx ,

10/'lHz to 455/'oH l In 5 oonds ' - 1 ~ f reauency cccu rucr . I t h
cunt- tn cr ysta l ceubrcrc r. r cn be u,ed with HP 81GllA
Wnc hron lzer. Ou tput coo tircous tv ccj ustoo te I,,,,,, , l vV t o
.5V IntO '>0 Otlns ,

~50-123OMHl .c.rw-o.sv into 50 oM s , col l brat ed OUIO"l ,

9OO- 2100MHZ wi t h eonv fea t u r es Inc l uding col lbr ot ed ou t put
and al l <OOdu l a tlon Cha rac t e ris tiC S.

&080/
IS510

608£

616A1
I S~03

612A

614A

-rl'~.... """,'sne,_'" c.o.o. '" C_l C,",
"""I(lN,_ ,"_,U S , ,,-,_o....,"' e.u e-. 00<,

c.o.o." >.ooopI_ '" tolopl><>OO '" ""' '' . " mont '""" cuo'""" ~"" '" eo...,_ 0.-, '"C_'.Choc '. ""' ... _ "
.... ... c""""' .....pI """""'"' , •.,,,. ",," C.O.O: • . C.O.D.'••,. """" ", . n 00" .... to ", '"'""'" • • _""""""

ooN. .... ' NO 0.0' .$, W. -... ,...., "''' "'"',...."" ".-. n., . 'olopI><>OO ...- _ ""."".-" oompo""
00''''' _,.,.. • """, "" .....,_ .. ",," "CON"A"'NG·' """''' 00 " '" ...-. " ...-n ""-",, _ . '"'"
"'" duo ' 0 .. "' """'" " ...-0, ........, ,... " ..,""'"' "" ... .-.~ """ .... CO., """"""' " "_ 'oc,""''''' 00 ' _ ",rt.
C.'OO C...~ 'No .,...- .,,,,.,,,,"" ... S-rl' I'lCARO, v IS.<, .NO . ..' AIC>.N " PMSS

0 n . :_ _ . ,n"0'" 00 _coo ~. ~'" " 00" t hom ~"" , """"

lJO Ulin'A1OO JES THS·2 FL£XICll". >£/lLlSET ,

these reccsets cc-e .. t tn 0010 to IUJk ,.0 to 0 1M ronos md rmy other econr eu.

Perfect fo r urcrces • teuccoters . none rcnos • or Just the reteorre.

These Are Foetory 'lew In Sealed Boxes , unnec Slrol v D11y

$6 9 . 9 5

,

O...OTI '..,..RI.tJ.. , . 11 c'''' ''' "" .... ,,,'.. ... tori... ......, .. .._ ~rt"'" 30 a.o.'S .n" _ pi '" ' ''' ..._ . "." 0' ....""" ,""' tho .... ,,,,.. "",' ori. 1CI'>O ,,,\I,,,, _ _ ,,•~ "' "'" ,_ ,.... ......., ...."""'.. 100 muo' ...
_ 'nod ""'" to "'''''no t'" -." bo<' to "'. n." 00 0""'''' '" 0.0'""" 10021 ,..,... " '" _"" "",,'o.o n>.Duo ,. ......."',.." u,,_ _ "'- ,. _ '" ' 0_' 00 _. ""'''''' _."...,'" '0 "' _
••_ on "" ~". " " ........ " "''''' '" _ , ....-'" " ~." _ '" ~."".". 'No 00 IN,,> '''' . tHO-
O''''' """ ..._"" , ' _ ,"' ..0"'''''.', ""'"'" "",,,"",,_ ,... .."" ..,' "U,,," '" tho , __. ...' ...-....... "'" pi " """ 00 '"
,,,,.. "" ""', "; 1' .. "" ,"" '" ""'" ,,", " _ to _ , " ... """ """"", "''''''''' __ '" """ .. u.s
....' _ 00 .... .. thO _, '" tho _ _ T. " ' . ..._" ' '''_ """ '" ,," """ .. ,,.. "'" oo,,"c,........ ""'"..'....."_.. ; - -. "'-""" .
FO"""N OR"""" ..., ' 0" "' m..t """""" "" " • eo"'..... 0-., .. """" ""'" ..- "'" '" u.s. RINas ON"
WO . .. """ "" C.OO. "' "'''''' '. '''''on """",,_ ...., ,.",,'" '" 0'''''' ... """""""'_ ... """' pi ......-t. • ..,"'"'"'_ n"" .. ....,_ 00 _,

0I0\III&o _ ,tH, "140, . ''"' ... 10 '''''' 0·..·So'_" .''"' .... '0 '''''' 0·"
"'SU. ..." , ,"",_ ,.. r", ""'" ..........,"0000 _ "00.00. u PS 0'''' ... , ' ''''''''' _ _ _ ,,", UF'S
on<, II ,... ".., '0 "" ,,.,.., ".,."" tho """t "'''''' ,........ .. 00 ,_ """"' .. _ ,.....' '0 ,.., "", .....,.,"" " ", ..,......"".
01" " ACCOUNTS: WO ,..., '"" "" , "'*' """"""',
OIl,,". FO'''~""" ""',.. to<m.... ,"" , ~"" .-, ""'"' to<,.... """"............'.....1""'"' ............,,_ "".-
PARTS: W. 'M....... 1M , i g ~t to . "oot llul. 0< ' 11'11"" Iny 'tIm "" I" I pan of <l'Qu.10< e<>mpa..bll
'I'*';t icll io",

POSTAGE: M,nimum , hipping .rId ~arld l i "ll i" 11>0 U.-S.. Canad. , .rId Me.'CO " $3,00 fo< g,o"nd .~l p
menl•••11otM' CO"rtl,le. 'e $5.00. AI, retl' are ....I.bl. a l 11>0 lome ot yau' m""'. AII1ofe,gn on:le<.
piN " ,,,,,Iude 2~% af '1>0 ordered amoun' 1m . hiOp,"II arid hatldlin~ . C.O.O." a,a . n,PflIO AIR
ONLY ,

PREPAID ORDERS: Ofde'. must be accompan'ed by a check

PRICES: Price' are ' ubjecl to c,,"nl/O wilnoul 'I()HcI .

PURCHASE ORDERS: Wa acclPt pu'c~aoe 0''''''" onl~ when 'hey are ac companied by ' c",",k,

RESTOCK CHARGES: If 00'" a re r. lumed '0 MHZ ELECTRONICS, INC . duo 10 cu. tomOf Of' Of. t ~.
cu,t"""" ",III be ne>d rl.oone'DI. IOf a ll I"". I""w ed .nd ",I II De charged a lS"l, RESTOCK
CHARGE w" ~ the flma indef InCREDITONLY, Tho fOl low'ng mu. l accompany any ratum: ACOllY 01
"'" 1"",,10', rat"m author iza1i"" numbef wh'ch musl be obta ined pri'" 10 .nipplng tl>o me'o"'ndl..
ooc~. Rei"'", musl be dO/ll ",Itnln '0 DAYS 0' ' ec. lpt of pa rc.L Re'um autn",izat i"" numbef' can
bo olllained by ca lling (602) 24UI~16 0< >IOt lfyl"ll ue Dy p<>$1 card, Relu," . " thorl, . tion ' wW nat bot
gi...n out on our 600 numbe' .

SALES TAX: ARIZONA r""iden' , mus' add 6 ·... ' a l... ta,. "nl..., a . ilned ARIZONA ' . ...1. 'ao Olld
I. cu,-,""lIy on IIle w,tn u. , All Of""" pl.eeo by pers on. OUtll,," of AllO NA, but do4""",,, to per•
• on, '" AAllO NA or. SUbIOC! la t1>l6% ' a les ta"

SHORTAGE OR DAMAGE: All c lajm. 'or shoflag• • or dama\lO' m""t bo made ",ilnirt 5 DAYs. of
"","Ipt of pa,cel. a. ims .mu", lnc:l uOI a COlly of "'" InvQ4""••Iong wlt~ • fltum outOOfIZ. loOn
numbef wh,c~ con bo obtained by conlact,ng "" .1 (602) 242-3916 Of . oM,ng a po8l cord. A\I1nonza,
tlon. c. n""t bo on "'" 600 n"mbef. All ,t.m, muS1 bo propo~y paoked. II ,ll''''. or. no1 prOOlfI~

paCked m.ke sur. '0 contao' 11>1 c. rrier so t"al tl>ly Can oome out and I",I'*'! , ~. pockago bol.o<e
,t ,. re turned to us. Cu5t"""". wh,cn dO ""I ""fUy u. wl,n,n I~ I. Ume penod "" II bo ~. Id ....pon" ble
f", tl>l . nt lra oro.. IS w. ",I II can.,,,", t ~. orde r compl.t.

OUR 800 NUM BER IS STRICTlY FOR ORDERS ONLY IIlDOl 52e.<lHIO INFQAMATION CALLS ARE
TAKEN ON (602)242-11916 Of 16021242-3037,

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

•iC..~
Toll Fr•• Number
800·528·0180
(For ord.,. only)

For information call: (602) 242·3037

" A II parts may be new 0 '
su rp l us, and parts m a y be
subst ituted with comparable parts
if we a re out 01 stock 01 an item."

electrorvc*,

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015
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ADVERTISERS •Please contact th"u ad."nisers directly .
To receive full information from our aovertrs
ers please complete the ooetace-ceto card.

R. S. No. Pa~ R. S.N o. Page R. S. No. Page R. S. No. Po,.

•

• AEAlAdv80Ced Electronic
Applications , . . . . 16,1 7,65,82,109

297 A.G.W. Enterprises, Inc 46
20 AIiElecllOnlcs 21
• Amateur Communications, Etc.

...... . . .... . . .... ... . .. .... 19
• Amaleur Eleclronlc5upply .. 23,63
334 AmldonAssoclates 107
71 Applled lrwenllon 107
293 Arcomm .. •...... .. ....... •. . 14
26ll Azimuth Communications Corp.

....... ........... , 19
• Barker &Williamson 6<1.64
305 BarryElectronlc8 31
152 Bencher,lnc. . . . .. . .. . . . . 19
477 Bl lalCOrnpany .. •.... . .. 83
296 BlllllCompany .. •.. . 86

Bill Ashby &Son . . 107
• ButternutElect,onlcs . . 50
462 CES.lnc. . . . 114
2\lO CMC Communlcatlons,lnc 67
111 CeCoCommunlcations 105
261 ccncc aiect.tnc , 61
301 Com-Radlndustrles .61
1. Communications Concepts. Inc.

... ..... ..50
296 Communications Electronics . , . 13

15 Communications Specialists, Inc.
. ... .... . . ..... ....... .. .. ,8,9

280 ComfWterT,eder 103
• Connect Systems, Inc, 57
25 Control Products unnc. SO
• Crumtronlcs , 71
• dataLOG 71
346 DataSenrlce 99
. 25 DopplerSystems 24

EGE 36
.00 Engineering ConSUlt ing , . • .SO
99 Fsxscan 4
30<1 Fox·TangoCorporation .73
139 Fox·TanQO Corporatlon 109
269 GL8 Electronics 105
281 Glen ManlnEngineering 107
352 Grove Entefprises, 103
167 H. Stewan Deslgns 86
31 Hal·Tfonlx . . . . . . . . . . 601
271 HamMasterTapes . 35
• Ham Radlo OUtlel. 3
465 Hamtronlcs.NY , . , 100
288 Hamtronics.NY , 110
33 Hamtronics,NY , lll
• Horizon Printing Co , 99
123 Hustler. lnc , 4
291 Hustler. Inc , .107

274ICOM COV. 1I
486 ICOM .. . .......... •.... .... . 101
• J.Llndustrles ,87
461 J.Llndustrles l00
• KLM Electronics 105
165 K&SEnterj)/ises 69
• Kanlfon lcs 47
• Kenwood 7.eo..IV
482 Larsen Antennas 100
322 Larsen Antennas 37
9 MFJ Enterprises 52. 53
46 MHz Electronics 88-97
45 Madlson Elect ronlcs Su~ly 41
S4 MagnumDistributors. Inc 15
49 Mlcro Cootrol Speclslties 61
51 Mlcrolog Cofp. . 43
• Mirage Communications 42
254 NatlonalComm.Group 24
412 Namal Electronics 79
137 Nuts & Volts 71
• Orbit Magazine 78
• P,C.Electron lcs , 601
4 Parsec Communications 108
306 PhlladelptllaReslnsCorp, 19
146 Public Domain 24
277 RF Products , 101
61 RadloAmateurCsllboolr, Inc 109
454 Radicki!. . " , 69

268 RaI1'\S8V Electronics 113
Roensch Microwave 101

soo za
Backlssues .. , . ... .. ... .• , 69
Dealer Ad , t09
Msil ingL1S1 67
M~ng 78, 67
S<Jbscrlptions 16,51, 99

65 $oF Amaleur RadloSales 67
66 Spectrum Communications . . • . . .59
436 Spectrum Internstlonal 46

• Spider Antenna 24
• TheHamShack , 45
104 Trlonyx,IIlC. ,23
203 Unicom Electronics ,25
300 Uniderl Beareat , .5
149 UniqueComm. Cofp. . 99
179 Universal Electronics. . . . .. .49

University Microfilms , . . . . • .... .99
Vld--Com . . . . . . ,71
W.H.Nail Company 99

• W9INNAntennas 71
79 Wacom Products . , 50
80 wes tern Radio Electronics 99
• Wheeler Applied Research Lab

.. . .. .. ................. ... ,99
Will iams RadioSales ,99

83 Yaellu Electronics Cov.1I1

BOOKS, etc.
To Order

SHIPPING AND HAN·
DUNG: $1.50 for the f irst
book. $1.00 for each addi
t ional book for US deliYefY
and foreign surface.
$10.00 per book for tor
elgn airmail. Orders pay·
able in US dollars on ly.

Complete the postage
paid card, or Itemize '{OUr
order with payment or
complete credi t card In·
lormatlon (Inc lude post
age and handling) to: WG
Books. ATTN. Retail
Sales, Rte. 101 and Elm
st, Pet~ NH
03458.

P"~
10.95
10.95
12.97
24.97
14.95
29.97
14.95
24.97
24.97
24.97
12.97
10.95
12.97
34.97
10,95

p","
2.00

1.50 ea.
1.25 ea.

SHELF BOXES
It~

Shelf box-1
Shelf boxes- 2- 7
Shelf boxes- 8 and up

MICROCOMPUTER TITLES

Catalog If
BXtOOO
axroor
BXloo2

Cata log It Itam
BK7384 Annotated BASIC Vol. 1
BK7385 Annotated BASIC Vol. 2
BK7390 Inside Your Computer
BK7398 Introduction to TRS-80 Data Files
BK7386 Kilobaud Klassroom
BK7404 Mach. Lang. Subrout ines for CoCo
BK7400 Prog. for Electronic Ci rcuit Design
CC740011 BK7400 with Apple disk
CC740012 BK7400 with IBM PC disk
CC74OQ13 BK7400 with TR&ao dis k
BK7388 The setectncw totertace
BK7311 Some 01 the Best from Kilobaud
BK7394 TR&ao as a Contro ller
BK7395 TR&a0JZ80 Assembly Lang. library
BK7382 Understanding & Prog.

Mrcrocomputers7.95
8.95
5.50
5.95
4.95
8.95

15.95
1.95
1.95
1.95
4.95
2.00

P"~
$ 4.95

4.95
4.95
4.95
4.95
4.95

15.95
5.95
4.95
2.49
7.97
4 95
2.49
8.95

It~

Behind the Dial
5 WPM Code Tape
6 + WPM Code Tape
13 + WPM Code Tape
20 + WPM Code Tape
25 + WPM Code Tape
Code Tapes (any four above)
Contest Cookbook
A Guide to Ham Radi o
Hobby Computers Are Here
Uving on a Shoestring
The Magic of Ham Radio
The New Hobby Ocmccters
The New Weather Satelli te
Handbook
Owner Repair of Radio Equipment
Propagation Wiza rd's Handbook
SSB ...The Mi sunderstood Mode
VHF Antenna Handbook
Study Guide-Novice Class
Study Gulde-General Class
Novice Study Tapes {Set 013}
Test Equip. lib. V2-Audio Tester
Test Equip. uc. V3- Radlo Equip.
Test Equip. u b. V4- IC Test Equip,
Test Equip. Lib. VO-Vols. 2, 3, a 4
World Repeater Atlas

BK7310
BK7302
BK7351
BK7368
SG7357
SG7358
CT7300
LB7360
LB7361
LB7362
LB7365
BK7315

AMATEUR RADIO/ELECTRONICS TITLES
Catalog •
BK7307
CT7305
CT7306
CT7313
CT7320
CT7325
CT7394
BK7308
BK7321
BK7322
BK7393
BK7312
BK7340
BK7383
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ITS
INCREDIBLE!

Master code or upgrade in a matter of days.
Cod" Q uick is a unique breakthrough
which s implifies learning Morse C~.

Instead of a confusing maze of dits and
dehs. each letter will magically begifl to call
out its own name! Stop torturing yourself!
Your amazing kit conta ining 5 pewee
packed cassettes, visua l breakthrough
cards and original manual is only $39.95!
Send chec k or money order today to
WHEELER APPUED RESEARCH LAB,
P,O. Boll 32M, City of Industry. C A 91744,
Ask for Code QU>ck U03 . California
res idents add 6% sales tax.

O ne User Comments:
"First new idea in cede s tudy and the darn
thing IlIOrksl So much fun you don 't realize
how much you 're lea rning."

M.s. Greneda, Miss.

Hundreds of satisfied customers!
You can't lose! Follow each simple step. You
must succeed or return the kit for a total
immediate refund!

Fo' 2 Meh",s
ST-142 2790 0
Fr e e $9. 95 M ob. Quick Clrorqe Cable

5T·222 HIT (220 mH,j ...• ' 289
5T·442 HIT (440 mH'j . . . . '299
L5-202 (2.M FM/558·H/TI ' 239

I I
~~~,~ 2790 0

FM·4033 (220 mH'j ..•... . '339
FM-6033 (6-Mete rs) ' 289
FM·7033 (440 mH, ' 339
FREE UPS Br o wn Shippi ll'J-Add SI.6S for COD
N.C . Re s. Add 4 '1, % Sales To• . SOH¥ No Cords.

WlttIAr\,rSM~~~;C;~~;~S
600 LAKEDALE ROAD, DEPT. C

COLFAX , N.C. 27215
9 19 'J9] -5881 Noon t o 10 P.M. EST

A7·10

--'-'-("6~; ;::=~')-' ....,.::;.- /~"'=;:: i ,).-•..-.:-"'! \ y "'<

l4
..... rOR .-.LL M A KES ..L MO'OHS OF il MA TEUR

TRA NSCEIVERS r GUAR 
ANTEED FOR 2000
W.-. TTS sse INPUT!"OR
NOVleI: AND ALL CLASS
A M,t,TEURSf IMPROVED
OE SIG"I I

PAETUNED _ COM PLET 
ELV ""SSEMBLEO-ONLY
ONE NEAT SMALL ""N
TENN'" FOR ""LL B""NDS I
EXC:ELLENT FOR CON
D O 'S _ ""P...RTMENT S
• LIGHT - STRONG _
""LMOST INVISIBLEI

COMPLETE wRh 90 ft RG!lElU.S2 Ohm •• _ . end
P l2S9 '.;0•• , 3 0 It . 3 00 II. t ••• d.<ro;' on"
._ ~_., unftOc _ h _ In Ightl'llftg end
.... Ie d""""'11* _ """"ed 'ed, w ••tn~o'. t ,,_
"X6~~,o" juo' owReh '0 bond dOUod ,... ... . Hut w"'.
......<IOn n._ n~ ' 111 LbwSWR 0 .
•T..... __ NaT NEED£OI C.. l.oo ... . d .. od V', ·
__ - 1ft ...1<., "'_"'0'_ ... .-.ow"''' .Tile Ol'lLY AN 
TENNA YOU WIl l EVER MEo rOil .-.LL BANDS _ WITH
ANY TRANSCEIVER _ NEW _ NO e4LUN5 NEEOEDI

00-40 _2 0 _1,5_1 0 __ 2 Ir.. _ 104ft. _Mod.' 99aeuc , $99.~

. 0_20_1 15 _10 _ 2 54 It . _ M Gdel lOOlBVC .. $90.915
2 0.l!\.10 me'., _2 It lIB"._ fII bdo' l OO7BUC ., $ 9 7.95

SEND FULL PRICE FOR POSTPIUD INSUREO. DEL IN USA.
{C. ....... .. $ S.oo .." . , ... _tag•• ~I..I<" _ ....to.......~l ...
............... VIS'" _ M"'STER C"'RO . "'MER. Ell:PRESS
G _ , d• ••. P. '"3080...3&015333 9...M . GPM
w "10. W -3 "'LL PRICES M""V INCREASE
ORDER NOWl _ ....... , 1 to d. ........1
....,. _ II ...... n now~ M USA. HIEE INFO ,
AVAIL1<BLE ONLY FROM

WESTERN ELECTRONICS ... 60
11 . .....1. N ......... ti8 lU7

I " I,~ I

Amplre 1690N:
.1.6 to 1.8 GHz
. 25 dB gain
. 3 .0 dB noise figure
• N connectors standard
• Use on GOES & METEOSAT systems

Ampire 2001 :
. 2.0 to 2.6 GHz
. 20 dB ga in
. 3.5 dB noise figure
• BNC connectors standard
• DC & RF cables included
• Use with microwave TV converters

Ampire 1690N ,' 139"
Ampire 2001 ' 129·'
Amphe 2001N , . , ."149"
Shipping : USA '2·' Foreign .. ."10··

DlllSIr....~
3110 Evelyn Street ...aae
Roseville, MN 55113
612-636-9469

MICROWAVE PREAMPUFIERS

WA9TDD
,-~"."" ,,-._" .'-Quaity

S "",ice

L ow Price

$20.00/1000

Horizon Printing Co.
315 South Craig PI.
L.orrbwd, L . 60148

4 Choices of colored card
stock

Send SASE for sampfes &
order ill '9 information

73 does not keep subscrip
tion records on the premises,
therefore calling us only
adds time and doesn't solve
the problem.

Please send a description
of the problem and your
most recent address label to:

Subscription Dept.
PO Box 931
Farmingdale, NY 11737

Send $2.00 fOl

Complete Catalog

e Cordless Phones
e Memory Phones
• Answerers
• Dialers
• Hardwa re
• Speaker Phones
• Ca ll Dtverters
• Feature Phones

AT LOWEST
PRICES

Telephones & Accessories

Egber1 11+ =69.95 includes program, bac k UP &
documen tation. USA nee.eeros add $ 2 ,50 lor
shippiflg . All othe rs add $6 00 . Ca. Res. add 6 "b
sa les tax,

INCLUDE CALL SIGN WITH ORDER!

FOR MORE INFO.O RORDER. CALL OR
WRITE:

W.H, NAIL COMPANY
275 Lodgeview Dr ive
Oroville, Ca. 95965

MIC (9 16) 589-2043 VISA

EGBERT ][+
RTTY· CW • XFER

for the Apple II, 11 + , lie
Transmit 8. Receive with Software Only

NO TU REQUIRED
The Egbert H+ has RTTY/ CW/XFER
on Ihe same dlskl and features: split
screen operation, type ahead butter, se
lectable mark. space, sh ift and speed,
chan ge modes and speeds from menu.
meubox with selective call and save to
disk. Provisions lo r up to 9 canned
messages on ea ch data disk. and much
more.

18 Be<l!ord Row
Dept. PR.
Lo ndon, WC 1A 4EJ
England

this ~Iication
is available in
microform

University Microliims International

300 Norlh Zeeb Road
Dept. P ,R.
Ann Arbor, M I 48 106
U.S.A

-----------
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HAMTRONICS OUTDOOR
SCANNER ANTENNA

HamlrOflica, Inc~ a manufactUfllf 01
Iow-noise recemng equiprnent 10< __
teu< radio. has.nnounced a new antenn.a
lor SC.lInne< #lnd morwtor bulls 10 ....,. a
~ lor a 1CIIfW'ef ant8r'INI wtlich Is hall·
way bet_ a bui.l~n wIlip on I sca~

iIInd a I.rge outdoor anlflfW\ll l'8Qu'"ng
<001 mQUflllng with some sort 01 mast /If•

,aflll8l'tl"'"1t. Hamlronics t>u dell'lfoed #I
compact " Power Ant".-n,l~ wIllch ......y be
Installed ....ally on lhe side 01 #I 1'Iouse,
OUlside a window, in #In #ltlll;. "'c~ Wllhoul
any special mast or bl'aockell .

PORTABLE MODULAR
JACK FOR MODEMS

The MlCrope<ipt>eral Cof'poratiofl h#ls
#lnnounced a new portable modular·tele

phone jack #lllacl'lme<lt for computer fele
communicaliona. The product II mar·
keted under fne trade name BI#lck

Jaock™.

The 61#1ck Jaock sol_ telephone #lnd

computer interface problems encoun
I.,..ed by growing numbers of port#ltQ.
computer owners and dlr8Cl<:oow_t m0

dem users. Most hotels, otlicea. and Ofhef
locations from which computerized fel8
communications are de!lirable and...eat
sary do 00f have modular (RJ11Cljac:kS.
Unless special equlpn-.t Is installed Of

the bulky old-fashioned carbon acoustical
coupler cups are used, telecommunlca·
lions are not an O\Ition from many lo
cations.

The Black Jack is constructed of tul)be<
with a built·in circui t card and modul#lr
jac k. Its unique connectors make it com
patible with single- or multi-Ilr.a l elephone
handsets such as those manufactured by

Bell. In, and GTE. The unit requires no
power, Modems equipped wllh touch·
tone™ d;aling may dial directly through
the Black Jack. Pulse d ialing Is ecccen
pllshed on the telephone set itself,

In addit ion to solving lhe problems
associated with hard·wlred telephones
lacking modular tacks, the Black Jack
eliminates the loss 01 line sensitivity u ·
secreted with the us.e of acoustical c0u
plers. The new dlrect-connect modem.
result in sensillvity oalns of appro.imat8
Iy 20 dB..,...,.. the oId-lashlonlld acoustical
couplings. The Black Jack lets the modem
use< k~ these IIne-MflSlllwlty gains
willIe improving tele<:ommoJnicatlona pet.

fOfmance.

For acklihonallnlormatlon, contacl The
Micropt!ripher#l / Corpor#l/ion. 2!i65 l52nd

Aooenue HE. Redmond WA 9a:l!i2: (2(/15)

BBf·7S4't Reade< 5ervice numtlel' 463.

•

The Mw .Ipha Delli communicationa,
tee, Model .CTT ac Tfllnsl_TrapTM Is a

d i<ecl plug-ln-t ......all lie surge protflCto<
wIlich Includes IWO 12().V-ac !IoOCkets, Slill'
l Ui light. clrcu,t break...., and a unique 3
stage aulOf\'\#ltic IUl"goe-p<otecliofl eueeu.

The Model ACTT p<oo;ide$ both Ir#l"'"
_ #lnd common-mode proIecllon with

#I heM-1onMf1f" neutraJ.I:~ #Ind heM
1~0Und tl/XlO-¥olt, 2lXll).Amp lurge dis
Cl'Wge MlI....lor.ng 1'Il~~ Clf<;ul!.
~al typical compeliti.,. dfMoes use
only a aingle-alage, l()().Amp prolecto<J

The conllgu<allon of the Model .CTT

#1110 p<OIacll t1QulPfl*lI plUQged InlO any
OIhef commol.orancn ac wall ou'llel down
line from the ACTT.

The _I Is Ulliated and Is available al
Alph.s Delli dealers or dl<ecl l rom the
......nufKI......

For mote det#llls. contact A/ph#l DeI/#I
COmmunbl/orll, 'nc~ PO 80_ 5n. Cen
_,,. OH 454511; (5'3~m. R"l tJe<
SertIce number 41&

•

SURGE PROTECTOR
FROM ALPHA DelTA

..
• •

antenna system ..ilh .nl...- In which 50
leel 01 W'fa II atlaetled 10 lhe heM end 01
Ille UtI,t and I minimum 01 2!> feel Is at

tKhed to the g<outId aide 01 tile unit ..ill
produce an swr 01 no nigflel' th#ln 1.!i 10 1.
Fo< IrllQUOWlC1e4a~ 12 MHz, II ,arely e.
ceeds 1.210 r

To acl'lievtl llleM rnutls. ""tune< lneo<
peral" tl'lB 11M 01 s,opI'llstieated cirCUitry
lor l uning #IS .... I U Inpu"';mped;>nce slill '
bilizatlon, .11 this Is accomplished by ll'lB

use 01 a Ihrfl8>-POl'1 cirCf.tlatcw. The system
Is pl'lased $0 Ihat l hefe il mlni"",,1 iIInen....
#ltion In tile leed direction Ind ill muctl
grealflf all-.atlon In lhe ._s.e direc
l ion. Currents In l he leed di,ecllon Induce

cu"ents In I lle ..Indlngslhal are In pl'las.e,
wIlile currents In l he r_se direction In
duce cUffents thl t afe aul of phue. A
.. ideband instantaneous antenna tuner
without moving panl Is the result. C0m
pletely pesllve, It Is an eUicle-nt coupling
syslem lor #In asymmelflcal dipole anten
na, II desired, a longwlre could be con
necled 10 the hOI 8fld 0 1 Antuner and a
good ground to the ground side 01 Anlun·
er, Anl uner can be used l or marine instal·
la tions lsai lboatl iII nd commercial ships),
oil rigs, ham radio lo r a irpl anes, and l or
speclll sllualions In which unobtrusive
horlzontll Intennes are 'leaded.

The Anl une< can handle l lXlO Watts
PEP. A 3QO-Watl ""rslon, called ' '''' Ham
Antuner,ls #l ISO availsbl".

For more Inlormalfon, contact J. L In

dusrries. PO 80_ 541. H#lII#lndale FL
33009, (305r 458-6094. R" ader service
number 481,

no. 81Kt. JKt. pon#llM rnodtJJ#Ir·,.~p"o..e jaclr aNlICIJmenf for oompulw IIleoomrlltll'lf.
U//orI#I.

,

Tile T'#lns;.Trap su,~ pro/tIC/Of from
A/ph#l DelI#I Communica/ions, Inc.

ANTUNER AND HAM·ANTUNER

A Larsen HMO an/ennll .

.fOOnd mounting hardw are lor . _atlle<·
light_I.

For more Informat ion, contact La,.""
EleclroniC3. PO Box 1799. VIlTlOOUWH WA
98668; (~r!i73·2722. Reade. se... lce

~-..,

J. L. Indu stries has introduced An tuner,
an automatic antenna tune< with no mov
Ing part s. Antuner covers a wide spectrum

01 I re<:l uenc les Irom.1 MHz to 100 MHz. An

Llrsen NMO anlMlla ~$. ami ....,,,.,,.
s_lirNJ 0 ring

LARSEN HMO ANTENNAS,
PQ.K MOUNTI NG KITS

The Larsen PO-K mounting kit '"lu.u
S().239-atyle mounting llardwa•• tr.., c.n
be Installed enli,flly from outside the vehI
ere. The PO ..... mount look. like the
SQ.23llcoo_llICtOl' laomeli ....... ealled a ,.
male UHF connector), l)ul unlike ,..,.
SO-239. II can be InstalltlCl lrom outside
, .... vehicle. 1IIIWO 0 rings and~ gasket
off. super moialure _1lAg-

Lalllen'. PO·I( Inc lu Cl U c omplete
mount ing kIt and COIl>:; the PQ.8 con'all\e
mounti"ll .....'dw••• OI\Iy.

UtMfl NMO HI" antennas offer I.....
prowell _the< protection. The Impto¥ed

NMO coil INI"'" an ,.". I,p .found the
bottom, 1I'0'tId'''lI • place lor an 0 ring.
The ring au<l'OUl'ds 1M II\tUd8 lila! light

en 10 the wehk:1e surface, llllmln.lllng tile

chance that ",a'. may be dra_ IIUougn
the thrNds and dec....H perl_nee Of

COl rode mounting llardwa'• .
All NMQ HI_ VHF ancl UHF pr<Xluc:ta

now include Ihi. , ....noe . LM and NLA ..
ries .f. equipped will'!. neopr_ gaske'

NEW PRODUCTS

100 73 Magazine · OCtober, 1984



Tfl" /C-27H 2-me'or mobile t'lInI;<;e lvef from lcom.

I::'W:l .~,......, -,- - ,. - ••
u __ , ' , - -. - " 8 '-15.2 1- ' -, r1C:~II'7H-Y\'... -, • "'-', -

~
,.~ 'OI "VI~

• ... -'-'-'-""'=: ,--,
J ' I , ~OO•• , -, :> 0.;;'• '-'

Smllh SoIlwar" Syal..". has released
lhei' 1.lest ham-r.... led sollware ~l<lIge

l or lhe Apple II + I I'ld lie COfT\PlJt....._An.

lenna Dealgn Soltware I' • menu-d.I........
program composed ollwenl y·.I. submod
UllllllOhelp In the de.ign 01HFNHFIUHF
antennae and Iransmi ssion lines.

lICalltlinog lunc:t i~ (memoo y lean. baod
scan. lind priority sunl. internal li ll.; ......
bailer, memooy llaClr.1,lp to nwo inlain ........
oriel. tor up 10 five )'Nr$, lind the IC-MB21
moI)i le mount.

A va"ety of ophone ate also ava ilabl t .
incluO,"O Ion lC-llTl6 s peech synll\esil\lr
al'ld IC SP4 and SPS ule<nal spea~ers,

For mo." infQfmatlon, contact leom
Amerlc. , Inc., 2112 176/1> Ave, HE. Bell.
_ WA 1I6lXU. Reader $efvlce numbel' 486.

ANTENNA DESIGN SOFTWARE

C8Pl1()illl les include design 01 anl 8fln.
Iypes 'uch lIS dipole, Ioided dipole, v"" i·
(;,ill , Iongwire. 2· and 3 als"", II quad. Pil,a·
balic dish, and loop. Help is eree ptOIrided
wilh c.lcul.ling leed llne losses, pn.alng
linea, l r.nsmlssion--line l ranslonners, and
SWl'. Theie .,a also _.1 ....ated lopiC.
such lIS propagallon .nd com cenent
deaign.

T~e package was de-.eloped wilh Ihe
newcomer 10 hem radio and computers In
mind, bul it will be .n e.cellenl lISsel 10
the e. pe<t in helping wilh IonQ and ledi·
oua c.lcul.tions. The~1<lIge Incl udes a
diskelte (nof copy protected) and .n e.·
lensi.... _ 'a m.anual.

1'0' . ddl lional in lo, m.tion. COOlaCI
sm"h So/tw.,.. Synems. 3767 Cold Spnng
Creamary Road, Doylesrown PA 18901.
Re.dar Service number "II" .

IC·27H

BUILD YOUR OWN TOWER
WITH FRAMEMAKER CLAMPS

Oulk! • sturdy, plolessional-loolr.ing
lower lor • TV, CO, or ham-radio .nlenna
OIl! 01 c:ommon 314-lnch eleetneal conduit
.nd p1.Ie<»leel F,.meM.~.... Clamps_

The only toots ne<lded .re a hacksaw (Of

tube culler) to cui l htl condull and a ecu
pie ot wrenches. Condull secl ioo s are
simply placed into Ihe openings 01 Ihe
clamps, .nd the plaled nuts alld bollt .r.
tlglllened, locking the cl . mp ja~ secu••
Iy vound the conduit.

TO .""'"' lhoe Pilllll" 01 ~one-c l""p.

~ll" designs, _ .1 ~illds of Frame
M.k.... cl . mps are made: "way hIed alld
adiusteble, 3-way T, 2·WilY adjustable, afld
p."lIel. No locking Coll• •s or sel screws
are needed 10 prevent slippage, Unlike
lowe'a whose /oinl$ are welded Of bl'azed,
e lowef mllde wllh F.ameMa"e.- cl . mps
can easily be laken down, and Ille CI.mps
and conduit can be used 10 build . ny num
ber 01 O{hef p!Ojee1L

Free pro;ect idea llfOChw e is i1v.illlble
lrom BuIl .rt8 ProducU. Dept_ Dr. 2~
HlIye., Ro.eville 1.11~8Ofl6. Reader Se!Yice
number 479_

Icom has Introduced anolhel in iI, line
of ull.a-compaci mobilea: toe IC·27H
"S-W.Il, 2_ 1... moDile l r.nscei_.

Sl and.,d le.l u.es inelude comPilct
size(1 -5n!"H " S-1 /2'W" 9-3/8"01, ecm.
in inl....,..1 apeake< lor ....sy mounting.
nine lull ·funclion memotie$, 32 l>uill·in
Pl™ frequencies , IC·HM23 oT"'F micro>
phooe with up/down seen buttons. mree

\. ~-
~

I. \

<:>
T
,4;>

Cushcralt tla$ Inl.oduced a new~
p1el. lmaletlr aalaUUa anlenna syslem
leaturlng Iwo hlgn.g. in. circularly·polar·
IZed yagl anlennas. The 7Ckm, te-eiemem
uplink and 2-mele" ro-.leme<1t downlink
anl8flnas afe IIIed to a common mo","IIng
tlOOm. The enUre a.,ay ia lighl weighl with
felIaonlIble dimenalon$ for quick in' la~

t.lion.
For more informal lOn. contact Cu.'"

eraft ~PQ'ar;OII, PO80. ~680, Mane"'"
rw NH 03106,- (6(J3}-627·7Sn; 'flle. ll53ll:5O
Cushs;" M. n. Readet Service number 480.

CUSHCRAFT SATELUTE
ANTENNA SYSTEM

An ."""n. rower cons /,ueted with
F",meJA.ker clamps,

A Iow-noise mlerOw..... t' ensi stor In Ina
plump COWlI'$ l rom 30 MHz tlllougn tile
new IIOO-MHz l>lInd. and it covers low·
l>lInd, tligMland, .nd UHF. II i. a good
outdoot anlennl l or l he 8Ol).MHz l>lInd.
The lIfoblem 01 larO'l losses in lhe coax
cabla Is solved by the amplilylng 01 Ihe
weak signal from Ihe anlenna betore Ihe
cou cable run can degrade II. There Is a
benelit Irom this euect even 00 UHF .nd
VHF 'ec<!'Ption. In this .egard, lhe ACT·l
c.n outper1orm an OUldoot lInten... with.
seplI••te preamp al t"- 'lIdio.

The 'imple insl . 11a11On required l or .n
ACT·l _ S'WIll llfld the lact mallt is st'IiPPed
lully asaembled m.ake it eaey to lmplO"'ll
on Ihe POl.IOImanea 01 radio>mounled
whips. Four wOOd , crew. moonl It to any
11. 1 \/llrUcai surlace. The 5().lool cable
plug. di.eclly InlO lhe "anlenn." .nd
~ ' 2·V" IlICk. on lhe rUr 01 most sc.nner
rldioa. II you. Il8rt ieul•• sean...... <k>esn't
he... a 12·V lerml,..l• • eimple 12·Y-dt:
plug.ln adlIpter i, .v. ilable.

The ACT·'~Anl~ is " broad
blind whip anletIN w ith II Iow-noi.. pt.

IImplifier in lIS ca• • . AIlI'>ough much
smaller than II lull..il O outdoor entenna
(25 Inclles talll, II provldes l/OOd coYtI'.ge
01 dlalanl signals and Is capable of out
performing larger .ntennas beceuee Of
,he ac live boost......mpil lie<. Tho bullHn
prea"", has II g.lIin 01 up 10 15 dO.

For more inform.allon, eontllCl H.m
' fOIIie• • Inc.. 65-F JAout Road, Mil/OIl Nr
1~"68-~ (7 16}-392-fU30. A eomplele
C.l.log te also av.lI.ble 101" pu.ch.se,
Fle.der seotce number 485.

MICROWAVE TEST EQUIPMENT

RM SG Signal Generators
Manual luning ' B·3O
VOC mput power •
1 10 _7 von (e xce p t ~

gr~aler than 6 vert lor · 7)
output 10 tuned 50 ohm detector.

EI, ,,..c.1
RMSG F"q IGHZ) Tuna IMHZJ P" c.

I 3 1, . 2 30 $.5 116
. J Z I ·"2 6 S611 6
- 5 2 3 · .. . 5 6 S6116
· 7 5 9 · 6 1 10 10 1 $9 1 2'0

RMVO V olage Tuned Oscillators
12 V blas ' ·l 10 ·12 V tunmg ' I " X
111':1 " PCB
RMYO F.... CGHZI Pnc,

- , 2 1 ·25 12. 95
· 2 1 8 ·2 1 $2.95

~~~~o~~:: . t:!1~,~.~'t:~oVE I<
8 ROO KFIH O. MISSOURI 6"628 K

.----------.-------.------e UP YOUR ERP---,
For HT owners Operating inside a vehicle and wanting

rocreesee TlR 'ange, RF PRODUCTS has the low co st
eorenco.

Remoye youl BNG anten na Irom the HT and mounl on
tha RF PRODUCTS BNC magnet mount, install the magnet
mount on the root top and connec t the BNG co-ax connector

The magnet m ounl !part no 199-4451has 10 tee t 01 small
(5132") co- ax With BNC connector attached and 1$ priced at
$15_9~ (including shipp ing by UPS t0 48 slates),
TO ORDER · ...nd $15.95 mon..y order or ca.hl.... check only

Fla . residents add 5% tax, for air UPSadod $1 .50

The RF PRODUCTS Magnel Mounts are oneal the lew magnel lC an lenna mounts ayallable
thai can be recerrec should me co-ax cable be damaged.The co-a. cable connector includes
a shrink tubing strem ",bel tor long lil e al the connector/cable fie. POInt (an RF PRODUCTS
e.elusive on all cable assemblies)
Eighl o lher models ayallable WIth threeeach choice 01amenna connectors. co-ex types and
t'ansceiver connectors (BNe, 1·118-18 , 511& 24 & RG· 122U, RG·58A1U, mini 8X & BNC,
P L·259 , type N).

RF PRODUCTS ~m
P.O. BOlt 33. Rockledge. FL 32955. U.S.A. (305' 631·0715
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210s0, 21110. 26050, e nd 28110. Use FM
s imple x; no repeatars.

28590; CW-60 kHz up from low e nd; Nov·
1ee-312O, 1120, 21120, end 28120.

CALENDAR

CONTESTS

ARAL esc Ps",_cw
AAAL esc Plr1y-~

Rio CW OX Plr1y
CoIurntIouI 01, Inlamellonel OX eom..,
.... rylsncl-OC esc Pert,
Onton050 Ps",
fIt>oW Is!.ancl esc Par1y
Jembor.. on the AIr

WorIllICI All Y2 e-..l
CLARA AcIOe eom..,
c o Woo1dwldot DX_~
DARC Corona l o-»M. AnY eom.., 1M
AARL Soo I 1 ~llek..-CW
Intametlonal 01( OX eom..l

AAAL S . II ~l tak"-"-

CQ W0i1cl.1dot DX_CW

AAAL 1l1G-Metw e-..l
ARAL 10 Mil.. eom..1
eRP WInt., SporIs_CW

Canada eom..1

Humlng LJon. In the Nt eom..1

AWA RDS AND EN TRIES:

Mainta in e conl inuous 100 fOf phone

.nd CWobut Indicate on entry which ce' ..
{IOfy (phone, CWoor mixed! you a ra en ter·
Ing. Cer\ ifiu t8$ for lop scorers In each
Cllegory will be a warded. Mail logs , dupe
lheelS (for (Her 200 contacts), and s""'"
mary by November 30th to CAR.'.. cJo~
an K. Ne uman WA3VUCl. oWl1 Fonl Hill
DrI.." Ellicoll City 1.'10 210013.

JAMBOREE ON THE AIR
0001 Local Time October 20

to 2400 Local Time October 21
J OTA ia Scouling·s snnual hanH'adio
~I, held dUring tlla th ir<l ......_ 01
OCIobet. This Is lhe 211h)INr II hes been
hekI, w;lh ""0....."'" 01 staliOnS eround
the globe participat ing. II propegalion is
rlghl. it Is eooo."ooo 10 _ SCOuting
OXCC. In past JOTAs, SCOuts in some
remote e reas like Anta ret iU, ""-Ion
1.land. Christ 1.lend, Gough, Ind
Se,chefles _e rd.

In the USA. ny Scou1 Councils end
Dist ricts hold umpor_ to coincide with
J OTA. Hems IIe1 UP Fiel<J-,Day.typl oper.
ations, giving campers a chanca to ex ·
change g'eeting. wilh Seoull ...ery·......

Generall y, the e xcharoges include lypI
UI Informalion like nama. QTl-l , Seoul
,enk, hQbbies, etc., with some leading 10
tong-lasting pen--pal frlend.hips end the
IIxchange of photos, bedges;, I nd pat(;l'lo
ee, SSTV s ncl ATV gi.., tome. Ch.nca to
heve a "look.....," a t lhe o the< guy. Other
0S08 re ported w"'e via ATTY, EME, end
even OSCAR.

Look lor K2BSA (the BSA Headqua rters
. tallon In Dallas TXl, HB9S (the WOfld
Scout Headq ua rte<s In Switlerlend), snd
for olher spec ia l C11111ignl Irom ....ny
countries.

Boy SCouts and Girl SCOUII ot all ioes,
Scoulers, lormer members, hanwadlo op
eretors. a nd anyoM Interelled In doing a
good turn for Scouting and hsm radi o a re
Invited to partlclpele. The contes l par lod
I. given In local lime, Ihough some ectlvl·
ty Uo pa over from Frldey 10 Mo nde y to
take advantegll 01 OX time d llle rancas.

Suggested frequllnele. are 3590. 7030.
1oW10, 211oW. a nd 28190 on CW: 3940.
1290, 14290, 21360 a nd 28990 on phone;

AnY, SSTV. a nd ATV on ulual Ireq ......
d es. Check the Novice Irequenc les e nd
please move o tl lllese ulling freq uencies
10 evoidQRM

No raporta in 1!'Ie lorm 01 lOllS ere neees
UJ')', lhls Is real ly no! a tonIest. Excha"ll'"
should be rellxed a nd rel.te 10 Scouting
and ham redio as mucI'I as possible. Brief
report . , hoUM' , e re app<ecieled, giving
Scou1 lJflll numbers, ham call, used Ind
....rdlworked, n..-nbers 01 participants,
interesting incidents end exchanges, etc.
Photos wllh u ptiOnS especlelly ...eIcoma
fOf the lISA raport 10 lhe World BurNu.
Send lhem to J OTA CoorOInelOf W2GNO,
216 Max-'I A.... Hight ltO'/lffl NJ 0ll!i20.

Redlo .....1-. e'e aneou,&gII(I 10 In
vile Scou1s or~ Scou1 Ul'li IS 10 thai,
~•. II you do no! know Iny, conlact
your tocaJ SCOut office fOf the name of the
un il leader in your area. You or JOUr radio
c1ub ....y 'IOIunl_ 10 paniclpale In a d i.
lnet Of eoune;t camp(lrllf! 1I1It ......end
Phone bool<s lilt council oIficea .. Bo\'
SCOuts 01 Atneriea. Call "CO JembOfee~

Of respond 10 IUCfI (:&11, and 00 II .., ell
FCC regu-let lona. COnsider a fox ".,t IOf
~.hn

II you ere no! a ham or do no! 111.., _
In YClU' unit. conleel _ In your a rea IOf

FREQUENCIES:

Phone-3950, T25O.

SCORINO:

MOC l " llons muil iply tct et QSO, by
s um 01 MD eccnuee. I la les. provinces,
Ind countrlel. Others mul tiply MOC QSQ
total by number of MD ccenttee a nd irw;le
pendant emee {25 ma Ximum). All o. mu lti.
ply score by 1.5 II running 200 WailS or

le18.

MARYLAND-DISTRICT
OF COLUMBIA 0 50 PARTY
St.rts: 1800 GMT OCtobef 13
Ends: 2100 GMT October 14

Sponsored by lhe CoIumbla Amll....
RadIo Assoc le llon, the contest i, open 10
ell I lngl.-operllOf s t.tlonl. The sama 11/1
tlon may be WOfked on each bend and-
EXCHANGE:

050 number; RS(T); e nd lIe le. prO¥
tree, cou ntry, Of MO coun ly. Remember
11'111 Balt imore and Washington ere Ind..
pendenl c lliesl

ENTRIES:

Logs musl show dalll'lima In GMT, call.
a .change, band. and mode. Include your
name, 0:.11. mailing addr.... club affilia·
lion II any. tolal OSO poInls. multiplierS
cleirt'lOKl. and linal scora. Entries mull till
postma"'ed no !.al. lhan NooiemtNM 1!ith
e nd Should be .....1 to Enl Bay """"I_
Wlr..... Auocl.tlon, PO Sox 392. Wa rren
RI o:288!i. tnch..,. an SASE fOf result$..

AWAROS·

Cer1lf1uI.. e we rded 10 top-scotlng .t.
lion In each lIele, PfO'tInce, counlry. e nd
AI counly; pi... lop-scotIng NovIce e nd
Technicia n In RI and OUI of lIele . There
wlll elao be e CIIIII~le IOf lhe top AI

mulll<lperalOf st.lion.

SCORINO.

All It .lIons score 2 poln" PM phone
050,3 polnll per CW 050, Ind !i points
lor 0S08 with Novices and Techn ic ians.
RI a ta llona multiply 050 poinlS by lhe
numbe< 01 a la les, provinces, a nd coun
Irl.. _ed. Others mult iply tot ,,1 050
poIntl by lhe numbe< 01 diflerent RI ci ties
. nd towns _ed (39 ....~ Imum~

oe e
0CI 13--14
0CI13-14
Oct 13--14
0CI 13--14
0c113-15
0c1 13-15

Cd "'''
Cd "'''

"""'''Oct 21-28.............."
JrrkJo- 11_11......"
Dar: 1_2.,., ...
Dar: 2e-Jan 1
.,., SO
JI.. 12-1 3

EXCH ANGE:

RS(T) and I la la . province, count ry, or RI
c Uy.

FREQUENCIES:

Phone-3900, 7260 . 14300 , 21360 .
2860 0 , SO.1 10 . 144 .2. a n d 1'(8.!i2 ;
CW-1810, 3!>50, 3110, 10s0, 1110, 14060,

FREQUENCIES:

ftN)ne__ 1810,3929, 7260, 14300, 21370,
end 28600; CW-fiO kHl up from bollom of
uch Novice band; VHF_conlacts on
sllTl(llex only,lIxcluding1 "6.!i2.

RHODE ISLAND aso PARTY
1700 GMT OCtober 13

to 0500 GMT October 14
1300 GMT October 14

to 0100 GMT October 15
Thl, ccoteet is . poosored by lhe En t

Bay Amatllur Wireless As socis lion. RI
118tlon. WQI1< other RI , tatlon. and lhe
ru t of the wor ld. All others work on ly RI
118Uone. The same stallon mey be worked
twice on each bend: once on pho"" and
once on CWo

ENTRIES AND AWA RDS:

All entries musl ha.., a log and sum
....ry sheet, a nd If more tlV.n 200 contacts
ere 1nIde. a dupe ...- $IlouId be includBd.
Entries may be dilqf.lllified illogs Ire in
complete Of 100 ....ny errorI are <letecled.
YOOJ must .ign the.unvnary sheet Iteting
that you obsIII"Ied e" lhe rules. You may
photocopy log and dupe s '-s Of you
may obtain eXlre . trom lhe HARe (pIeaM
_ SASE!- Logs musl be recei..,.;j by KG

vembeI 12th and .hould be eddressed 10
the Hermi,ton Amal _ Redio ClUb, PO
Box 961, H"""illon OR 9783& Include e
large SASE tOf a copy oIlhe resuU• .

SCORlNO:

Count one point per OSO. OR Ilelions
mulilply OSO poInll by lhe lurn e t ete tee.
p<ovinces. countries, end OR counties. All
oIhers multiply by the sum 01 OR counlles
_ed {38 maxlmum~

Robert Baker WB2GFE
15 Windsor Dr,
AteD NJ 0lJ0()4

COLUMBUS DAY
INTERNATIONAL OX CONTEST

Starts: 1200 GMT OCtober 13
Ends: 2400 GMT October 14

OREGON aso PARTY
1700 GMT October 13

to 0800 GMT Octobef 14
1500 GMT Octobef 14

to ooסס GMT Octobef 15
The Hetmllton """"1_ Aadio Club In

'tiles all amaleu... 10 paniclpale In lhe
Oregon OSO Party. Each ltallon ....y be
WO<l<ed once per band and once per mode.

Cronbend end cronmode conleetl ...
not permitted.

EJ(CHANOE:

$lon-I rePOtI and sta'" p<ovinoe, eoun
Iry, Of OR county.
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RIO CW OX PARTY
Starts: 1500 GMT October 13
Ends: 1500 GMT October 14

Sponlored by Ifle PICI ,PIU Clrloc l (Rio
Woodpeck",. CW Group), PO Box 2673 ,
20001 RiO dll J l ne lro, RJ , Brazil (wllh th e
coopera llon of a ll olhe< Bnu lila n CW
group, j. The purpose la 10 promole 2·way
CW conlacl . belw",," Brazilia n and OX
,lallonl. ena bling OX I tilions 10 obta in
OSll valid fOf lIII....,ral Bral lila n Awa rdl .
The event I, fleld twice each year on tile
ta.t lull weekend In Marc h and me second
full w"""end In OClobet.

Tile geneoral UII IS ''CO RIO OX PlY" .
Use all HF amaleu' band. wllhln your own
I t.llon-lIc......uthorlty. Exchange RST,
nama and QTH. There a re no logs, bu t
quiet< OSUng (vi. bureau or d lr40Cll II
en e nll . L

Refereeee f, equent'" Ire as loIlows:
3S1 0/3 S20 , 702017030, 14 0 301140!iO,
21D30121050, 2113lli211SO, and 28l::l»
zeceo.

The 11f'S1 ox cotItest in COIfV"IlIITlOI.tion

of CoI.-nbus O.y ..HI be sponsored by the
MIami ............ Uona Club. The oIf~.1

cotIlest operators ..HI Identify them,"'","
with their QflA, callslgn. and wllh ..... 01·
f;,;,,' number I' con,.., opeulI(Q_~"""..:l ' r_ lClM w ill be US ..,..,leur
N." In 10. 15, 20. .ct. and 80 met....
phone and CWo

An amateur ""IOn "",~ Ing I," can
t.elt ",lIn offICial recMl>club OX It.'obei
QP'QlorIo during the 1*0 cMlV- "';11 be "iO~

bIe to apply lor the Miami H. v..... LIons
Club OSt ...... rd. Contacta ",un ollie'"'
operalon must be made dUl'lng the cor>
lest period, I Ich.lnging FlS(TJ and QTH.
Erlgllsh, Spanish, and Pottuguese IIII
IiJI>IlgeB ",Ill be used.

Swt..s may 11110 apply lor Ihl. I ward on
• t>eard baala. $end asu 01' log along
..lin 52.00 In US fUndI or 6 lAC' 'or thia
$pCII;111 . ....d 10; Miami H. vanIl Uon.
Club, CoIumbul Day Inl ernallonal ox
Cont..t , So. 814. Mla ml Fl 33155.

Al the .tart of the conIes!. mem~ of
thl cent .., committee wilt '.Id the
nafl'lft5 and nslgned num~ 01 the o ttl·
clal Opefllor, on the lollowlng Irequen
clllS: 7230, 14250, 212500, end 289IS.



RESULTS
lN4 TWo-uHOOSO PARTY

"'T-uncl

c." """"" 0 ,"" 0 50 PoInt. Multiptien: .....
NC2V Salem NJ ere ".. ". 2.9,..ao

W2"'" V....... ". '" " te.saa
WA29S<>M V.nous NJ .. ". " 13,606

"'""" GIouc:est", NJ '" '" " """eecc Gloucester NJ " ". "
,,.,

,.,." Glouce!It.... NJ " '" " ,...
,'''EZ MeroerNY " '" ze 2,9 12
WB2tPX Cayuga NY 30 ,. ts ,.s"
"'""" Chemung NY .. ec rs l ,l~

"'PF SomefsetNJ • " • ,,.
W20C -", , a t a

Dutak» T_l.ncI

KA ICLV ., " et at t ,701
W>WG L< " ec ie 1,140
WSRYP 0" " ea ta 1,13<1
Nlf CLV «s zs te " 1,275

'WVT ., te " " '"W>"' rx tc 30 ro ace
WA7FKO WV tc 30 r '"KlHOE .. • te • '"""'0 ~

,
"

,
""'~, ., • te , ..

W'.l' WV s rc , eo
ou." '0 • , a "

M llJ. II you nHd t>ellJ I lnd i"ll one, ccotect
Leo Kluger , Amer ican Red lo Re ley
Leeg ue, 225 M. ln St " Newin.glon CT
06111. M.ke report• •• lndicaled ebove,
COOfdi".Un.g with your ham helper.

Cerl ilicale elIrdS tile size 01. postcard
.re •••U.ble 10 .nyone Pl'rticipa.ling In
. "1' w.y_They ....y be Oldeled beloremond
lor pr.....t.t1on during JOTA or lhey ....y
tle . w.rded . t Seoul or club "-'i"1J5
IlIter. Send~ts to JlIfTIborM On The
Alr, 1325 W.lnut Hil i, Irving TX 75062,
. Iong with . n SASE 11Irge eoough to hold
t ile ca..,. ordered. AIIl. posl.ge . 1 20
cants tor tile l irat 20 cardS . nd 17 centll lor
each 8 cardS t...ea ller_

A tempor."Y lnalgnl. to we. r on Ille
S<:oul unllorm or on jlloCkets Is • • • i l. b1e e t
St.25 from tile TX lIddresll ./XlYfl. seca
r.le ordert l or cert ilielltes . nd pa.tclles
will gel them 10you Iuter.

The World Seout Bure.u, sponsor 01
JOTA, holds. OSL card ccoteet wll h 5
prizes lor Ihe best hsndm.de cards and 5
prizes lor the best prlnled eeroe. Entries
must be designed by reglslered scoute
(boy or girl) 18 years o t age or less. They
must be in . I. ndard poslcard size.nd be
....rked on 1!'Ieback with name, .oe. SCOul
unll,.nd tull home lIddress (include USA).
send entrl. 10 JOTA OSL Contesl , World
SCOuI Bureau, PO Box 78, 1211~••,
SwIUer1l11'ld. They ITlIdt be receiwed by De
cember 31st . nd enUies will not be r!t"
turned. WilW'OolQ will be notilled by ....rch
31st_It WOUld ....p It radIO.....t llUrs would
Sl'lllllll'llldeat .bout QSL-grd design, In
cIIdng ScouIlind~ C¥loons, M e.

WORKED All Y2 CONTEST
Starts: 1500: GMT OCtober 20
Ends: 1500 GMT OCtober 21

The Radloctub of 1!'Ie German Demo-
cr.tlc Republ le (RKDDRI Is pleased to In
"lie r.dlo . m.l eurs . ll over t!'le world 10
Pl'rt lc lPllle In.nd c:ommemorate tne .nnl_
_sary 01 t!'le loundlng 01 the Gefman
Democr.lIc Republle. Operatln.g sections
Inc:lude sln.gl. and multl-operator sla·
tlons as well as SWLa. Each Y2 1I1at ion
may be worked once per band on phOr>ll
.nd once per band on CWo

EXCHANGE:

RS(Tl plus terl. 1number start ing at 001.

Y2 stallOnS will send • tWl)-o(ligi t number
01 " Kr. i . kenner" Inst ead 01 a OSO....-.

FREOUENCJES:

Use .11 .....t_ bands, 3.5 th..... 28 114Hz,
wilh lhe llral 10 lII'ld lut 25 kHz 01 the 3.5
and 14-MHz bands 10 remain conlest·lr• .

SCORINO:

Count 3 paints per Y2 OSO. Mult ip lier Is
lhe .um otme numbef 01 diUerent Y2 dlt
trtete worked on each band (maximum 01
15 per band). r re etetnete are indicated by
tne Intletter ol lhe call. Final lICO" Is the
sum 01000 points multiplied by the 101.1
mulllpller ,

SWLa c:ounl 1 po4nt on pI>one .nd 3
poInls on c:N for each Y2 een wit h senl

RS(l), 2-diQit number, and elIll 01 sta llon
worked with t!'le Y2.

AWARDS,

Certilicates . w. rded to the leading sla·
l lonlI ln eac:h sec:tlon 01 e.actl c:ounlry.

ENTRIES:

Separaled logs are requlled for NCI'I
bancl. Summary sheet showing multipl ier
and aso wOf1<ed on each band also r!t"
quired . E.ch log muSl be accompanied by
I lle l ollowlng signed and dated declara
lion: " I deelare that my slallon w. s oper
aled In accordance wi th the rules 01 Ihe
eontsst, and In accordance with Ihe r.
qulremenls 01 my amateuNadlo license."
Loga shOuld be mailed within 30 days 101·
lOWing t!'le eeeeeeto: Y2 Contest Bureau,
RKOOR, Hoaomannslr. U , DOR 1055 Bar·

lin, German Democ:ratlc ~bUc . In lhoe
ell" oI.ny disputs, t!'le decision 011M Y2
Conlest Bureau sh.1I be II nlI !. Awllell·
l ions lor awards Issued by t!'le RKOOR l ui·
I lI led In t!'le contest may be sent logall'ler
",ith t!'le contest log and lod'icaled I.,..

CLARA AC·OC CONTEST
Starts: 1800 GMT OCtober 20
Ends: 1800 GMT OCtober 21

Sponsored by lhe ean.o;...~ Am-.t_ A;td;o Anoci.lion, the Ac:..[)(: con
1..1 Is open 10 all Yl and OM .....teur8.
ElIC:n station may be lWQrI<lIO:l twICe, ell"'"

once on ON and once on phone, or on lWO
dillflfenl bands.

EXCHANGE:

Slg".1 reports, OTH, and ".me_Bonus
slal lons will be operat ing and wiliidenl ily
as such. Each bonus stat ion mllY be
worked twice, once on CW and once on
phone, but It mU$/ be on di llerenl band s.

':REOUENCIES:

Phone-3900, 3775, 7150, 1.280, "160,
21300,26568,and~; CW- 3690, 703!>,
I~. 21035. lind 2803S.

SCORING:

ClARA members iSCOfe 1 polnl pel" can
t.c l wllh noomembers. 2 points pel"

ClARA-membef cootect. and 3 polnts per
bonus sla lion. Multiply by l WO tor can
IlIoClS made on CW, Mult iply 100ai of 1!'Ie
above by Hle number 01' Cana(l;an Pf_
Inf;e$II",,;tones WOrked lot total score.
Non-CLARA members counl polnts 1M
SlIme except only CLARA-meo,ober con
tlloCI••,. 10 be counted.

AWAROS..

Flrst-ptace CLARA eup and ce<tiflelile
to I lrsl-p!ace CLARA winner, certlflcales
to second and thin.!. Plaque and certifi
cate 10 flrstoplace non-CLARA winner , cer·
I lfleates to lIe<:ond and th in.! ,

ENTRIES:

All logs submll1ed are eligible for tne
mini Pllze drawing. Mall all log s .nd
ac:ores with your name, c.lI , .ddran , .nd
poslal code by December 1511'1 to : Muriel
Foisy VE7LQH, RR '1, Pender 1. I. tId, BC,
Canada VON 21.40.

.... SH Us, 01 Adwnls era 00 page 9B

EVERYTHING FOR THE LISTENER I

* Shortwave Receivers
* Scanners
* Filters
* Tuners
* Converters

* Antennas
* Coa x
* Publicat ions

SEND FOR YOUR FREE CATALOG TODAY I
P.O. Box 98 . Brasstown , NC 28902

704·837-9200

73 Magazine. October,1984 103



POLAND

" KA" prefi~ was used since t he country
was still a US te" itory.) In the early thlr·
ties , the 1·Y·2 "superwasp" waS consid·
ered the standard station receiver. Other
home-brewed rece ivers were bu ilt us ing
the type.JO baUery tubes. Commercial reo
ceivere also were available. like the Na·
tlonal SW·2, SW-5, and the HAOa,

Moat Americans were already using
mult l·stage, cryata l-contro lled transm it·
ters as required by US regulations, but the
locals were st il i using self..,~clted, single
st age rigs.

Anlennas were mostly half-wa"" sky
wires, like the voltage-led zepps with tuned
teeoere. Some used current-fed Hertz, Or
the single untuned. olf-center·fed Windom
anten na.

AM phone sta,led appearing in the mid
thirties , e~ciusive ly operated by American
hams most ly on 40 and 20 meters. though
some were experimenting on 160 meters,
Most t ransmitters were home·b rewed and
the receivers used were h lgh-quall ty suo
perhets to ensure stateside recept ion and
to avoid a RM.

OXing remained on 40 meters even
though compet it ion from SW brcaccast
8/S was appeal ing in t he band, The 4().me·
ter CW bandwid th had been cut from 300
to 150 kHz dur ing the Intematlonal Radio

Conference in Cairo In 1938, but CW OX·
ing was sfill done primarily In th is band.
The US west coast came around 10:00 pm,
Sooth Ahlca around midnight, followed
t>y the Europeans in the ea,ly moming.
The top OX certi ficate then was the WAC,
and many CW Dxere had won it during the
thi rt ies.

Well this Is It fo r now. Also, words are
circulating that the Class B licensees will
be sporting a "OW" prefi~ , so watch out
for t his new one.

Jerzy SZymczeK
78·200 Bialoga m
Buczlr8 2/3
Poland

The Board of the SP OX Club issued 18
member diplomas recent ly. The last diplo
ma number is 323. Every candidate fo' the
diploma must produce QSL cards coo
f irming mutual radio contacts with his
Own radio stalion wil h 75 countries on 8
continents. Aft er a 6-month period, he can
receive the diploma il he p'oduces ost,e
from 101 countries . Actually, 25 candi ·
dat es are waiti ng lor the diplomas.

There are 1710 honorary members of SP
OX Club. To every European sender who
establishes mutual commun ication with
15 fu ll members , and to every axtra-Euro
pean ham who possesses at least 10 such
aSls, this honor can be done.

The SP OXCiub celebrates its 25th anni .
versary In June this year , Eight SP senders
have over 300 con llrmed ccuntnee. There
are 112 SP symbols on SP OX honor list for
establishing 200 ccnurmee rad io Con
tacts. Leading radio ama teurs of the SP
OX Marathon 81e, SP3001 (4334 pointS),
SP3AGE (4235 points), SP7HT (4088
points), and SP5EWY (4054 points),

The lirst Polish winner of the WAC Sat·
emte dip loma suggests that Polish send
ers publish the 10 most·lnteresting asos
of every year. On his own tnettrst, he put.
among others : the first aso (April 3, t983 ,
on 7 MHz CW with SP9EYP, afte r martial
law break), the first Polish contact via
OSCAR 10 (August 15, 1983, with OJ2RE),
and the f irst contact wit h Aust ralasia via
satel lite.

history from World Wer II ri ght up to the
early sixties.

The li rst wireless station in the Philip
pines was the powerfUl US Army spark
stat ion on Corragidor Island (made fa·
mous by General Doug las MacArthur's
last·stand battl8';jround) which was used
to guide ships in and out of Manila Bay,
The second lamoos station was the NPO,
II US Navy spark station near their Sang·
ley Point Naval Base. Both of these were
built about Or just belore the US had en·
tered World War I.

From this time till late 1919, the ama
teurs here followed US regula tion s since
t he PIl ll lpplnes was a US terr itory, and
transmissions were ccnetoeeed il l8';j al.
Not till 1920 (even when the Phil ippines
Legislaturedid not pass any rad io laws till
t924) was anyone gi""n perm ission by the
Bureau of Pos t to start t ' ansmission, Even
then, due largel y to contusion, amateurs
were stili using t heir Init ia ls as callsigos.
Before the 1920s, the local hams and
US service personnel were on the air using
whal ever pa rt s t hey could scrounge.
Some were using old Ford spark coils, co
hs<ers, snd galena deteclors Ihat were
bought states ide Irom H. Gernsback's E, I.
Co. catalog, then cons idered as the " bible
01 wireless"

In the early twenties, American nare
ware stores were se lling " wireless toys"
made by the temc us A. C. Gilbert Co. 01
New York, the maker of the also-Iamous
Erector sets. Each set consisted 01 an un·
tuned crystal detector, headphones, an in
door aerial k it, ground connector, a key,
and a single-c lrcuit heavy<luty buzzer for
the t ransmitter instead 0 1 the two-c ircuit ,
spa rk coil. With such sets , neighbor ing
amateu rs could play wireless and leam
the code by actual communicat ion. No li
cense was required.

In the thirties, several ham stations
sprou ted in the country, The mos t notabla
was KA I HR, a mulli-op, l·kW station at a
US Army base in Fon MacKin ley. (The

8

PERU

PHILIPPINES
Leo M, Almazan WA6LOSJDU2
10098 Knight Drive
San Diego CA 92126

In my last column I wro te about the am
ateur·rad lo scene In the Philippines today.
Alter a rathe' race lengthy aso with a W7
ham from Seattle, Washington, who hap
pened to be In the Philippines before
World War II, he not only told me how thej"
used to OX on 4(J meters with RCA's CW
rigs, and Arc-88 receivers coup led to high
zepp antennas , he also sparked my curt
oslty about the history 0 1amateur rad io in
the Philippines.

Alter l alking to the local OT hams in the
country, I came up with pieces 01 informa·
tion that any wireless nosta lgia bull may
lind rather Interest ing. In this column I will
tal k about the history 01 amateur radio
Irom WO/ld Wal I rig ht up to World War II.
In a subsequent column I will deal wit h the

ateur·radio stat ions operated by anybody
ab le to press t he PIT button.

The above in lO/mat ion is based on cur
rent regulations, Decreto Supremo 009·
74·TC, dated April 31, 1974.

That's en. I hope some fellow Peruvian
will continue this writi ng Irom here on. In
doing so, we' ll see again the red and white
f lag waving in " 73 International. "

73 INTERNATIONAL
from p BgtJ 60

classes: A, up to 1 kW; e, up to 250 W, and
C, up to 100 W, All stations may be either
f ixed, mobiles, or portables and of three
oHler categories: land, maritime. or air·
borne. Operators SIS classified as belong·
Ing to any 01 tllree categories:
• Superior: able to operate class A sta
t ions on all authorized bands.
• Intermedls: authorized 10 operate
class B stations on 160, 80, 40, 10, 6, and 2
malers. and In tha portions 14000 10
14.200 and 21.000 to 21.250 "1Hz.
• Noviclo: authorized to operate class C
stallons In 160. 50, 6, and 2 meIers, a nd In
Iha portion 7.100 to 7.150 MHz.

II Is compulsory for all amaleUf.radio
stations to nave operational equ ipment in
the 4().meler band. This is 10 be able to
pe.lIclpale at any moment In case of
emarl/llncy. In th is contest , It a lso is man·
datory lor all clubs and amateuNadio cr 
ganlzat ions to maintain a schedule ot
radio watch and l requency control on all
bands, under supervision of govemment
authorit ies.

To get a license you must be Peruvian,
either by birth or nationalization. If you are
under 18 years old, you must get legai per
mission. Foreigners also can get uceeeee
it their residence in the country is for more
than 5 years, Or 3 years il married to a Pe
ruvian citizen Or have Peruvian children.

The first license Is issued lOf the Novice
class after an e~amlnallon on elementary
e tectrontce and communications and
pract ical station operation. You must re
main In that class until you gat 100 aSL
cards. To upgrade to the next category,
you must apply lor ano ther examination
on radio communications: You must be
proficient in radio station operat ion and
muat be able to receive and transmit CW
at 5 wpm.

You also muat lemain in that category
until you receive another 100 aSL cards.
Then you may apply tor aoother e~amina·

t ion on advanced electricity and electron
Ic fundamentals , proliciency in radio eta
lion operalion, and must be aote to t rans,
mit and receive CW at 10 wpm .

The Novice license is issued for a perl ·
od of 3 ~ars , not renewab ie. Thus, you
must attend an e~amination within the
next three years lor upgrade or your li 
cense is cancell ed. The other two catego
ries also are issued for periods of th ree
years but are renewab le lor similar peri
ods. Li censes under a reciprocity agree
ment ara valid for up to 90 days ooly,

The Olrecc lon de Telecomunlcaclones
can authorize the Installat ion and opera·
non of amateur·radlo stations to tne mili ·
tary, radio ciuee, and amateur·radio InsU·
tutloos, Peruvian Red Cross, Civil De
fense, and scientif ic inst itutions in the
areas of s9<smology, meteorology, aod (IeQ

physics, to be operated only by licensed
radio amataurs.

Of all the above, It Is relevant to nota
that lorelgn operators can apply l or a rect
proclty·agreement license lor ooly 90
days, but it he la a resident, he will get
OA prellxas wit hout restriction. Unlortu·
nately 'lOt all countries have this preroga·
tive. Also Interesting is that amateu....ad lo
stations Installed at Institutions like Civil
Delense or Red Cross must be operated
by licensed radio amateurs. In some ccun
tri es, there are even cltlzens·band organl.
zatlons or Civil Delense stations wit h ern-
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electronics, Inc.
r.o. Box Bl 6

:\lol Kan lIill , CA 950.17

T h e UIU'"(IU,d kcl )x·,-formaIH(' uf Ihf' KT..MA and K'F..
:H XA Tribanrl Ar uenna S}~f('m ~ :Ut' rhe rt'~ll il flf A·I .M j
unrompromivmg appro ach 10 alll('nna perfo rmance an d
Ieliabilily.

Our unique de'\iK"1l Ulilin... 1t,)..I("<o.. linear load ing
u-r-hniques wuh High Q Air Capacilor" for pea k dfirit'ncy-,
Dual driven element.. de liver " M(III ,)I~lI J(kr" ga in and low
\'S\ \ 'R 10 1II;lk(· even bar efoot solid Mate riK" work like
kilowans.

T Ilt" fo u r r-k-meut KT -3·1A i!o expandable 10 lilt' la l('''1
KT·34XA u .~ill ~ the avai la hh- K" : 3·1XA u pg rade ki t.

S('(' the com/Jit'ft' lin e ofKLM 's(UllelltUls mid rq uitnnent
at }'ou r 10("(11 denlrr. or wrilt' lor tJ/1T cata log.

. ... .. ... .& .J ......

""

" :~~".••
I' -- - - ---------

... ..-.. . J .. • • n.\.~.~~~~

KT·34XA GAIN)'s.VSWR
0 ..... _ I..~ ..:~~....

-

CeCa

Call Toll Fraa 800·221·08110
Tubes

3-400Z . . . . . . . . . . $85.00 7360 . . . . . . . . . $10.00
3-5OQZ 85.00 7735A 27.50
4-400A 80.00 8122 110.00
4CX2508 55.00 8156 12.50
5728 55.00 8643 82.50
811A 12.00 8644 26.50
813 30.00 8873 175.00
61468 7.00 8874 195.00
6360 4.25 8877 495.00
68838 6.75 8908 12.50

Semiconductors
MRF 245/S014 16 .$30.00 MRF 644 $23.95
MRF 454 14.95 501088 19.95
MRF 455 10.95 2N3055 .. .. . . . . . . .75

2N60B4 12,50
RF Connectors

PL259 101$4.95 M358 2.50 ea.
PL258 10/8.95 M359 1.75 ea.
UG175/176 , 10/1,60 Type " N" Twist on
UG255fu 2.50 ea. (RGBfu) $4.75 ea.
UG2731u 2.25 ea. Minimum Order $25.00

Allow $3.00 min, for UPS charges

Your Ham Tube
Headquarters!

<iLS ELE\.I KUNI\.S
1952 Clinton St. Buffalo, NY 14206

716·824·7936.9164

• For Iran5CelIltr1; "'" rellUlefS ' AMATEU R and COMMERCIAL
• Aulom.JloC opefaloon •~uS1atlie speed ancl ..,-,pIIlu<le
• ~ SIZ1! • _y~loon - 1 10 I ~ I'OIIs DC
• 8~0Ie . reoroor~ messages - e.JCh up 10 2 """ long
• WorecI . leslftl. ancl PfcqollMOell Wllh your~sl

Mooel lD-l ""9~ ModeI 1D-2 wl2 10 1(1 ",,"ulr lr.oef S69.95

_......~~

Typical rejec tion:
:!: 600 KIlZ@1 44Mllz : - 28dB
:!: 1.0 Mllz@220 Mllz. - 40clB
:!: 5 Mllz@450Mllz: - SOdB

~ olle< a complo1. I,ne of "ansm'Ue< and lec~_ s ' '' ps
.."" synlhnllers lor am..l..., and commercIa. u N .

RequeSt 011< I,ee e<rlalOg AIIO" S2 fo' UPS st"PP"''1 ' Mu 'r 'C. " j and VISA .... ,Com.



In Marida Is located me highest moen
taln 01 Venazuela: Pica Boli var. This
mountain Is 5,700 meters high and wears
a perpetua l snow dress. It has the highest
and the longest cable car in the world; it
takes OIle hour if you go straight to the
top. There is some skiing he'e, but It is not
rocommended unless you are profession.
al. "II is alit of this world, and astronaut
training Is recommended for the eucceee
fUI Pica Espejo skier" (Ve Venezuela).

Continuing to Barinas, you may have dl·
rect ,adlo contact new via 2m FM repeat
ers with Caracas or Maracaibo, as I ex·
plalned in a past column. Continuing with
the trip and heading to Santo Domingo,
you see the vegetation begin to change,
After Santo Domingo. a snaking road
heads )'Oll down to the plain. The moun
ta lns become green and you see small wa·

Down tha Andes the'e is another city
with a lunny name: La F,llI (tM Cold).
When you arrive in that city you will expe
, ience tropical heat, but La Fria earned its
name from a type at malaria which caused
terr ible chillS and continuous Chattering
of the teeth. At first it waS just some black
humor, but the name remained. Today It Is
a prosperous zone with a superhighway
linking this c ity and San Cristobal. San
Cristobal 's nearest airport is at La Frla.

Mer ida, the highest state In the Andes
is ca lled the Techo de Venezuela (Root of
Venezuel a). Captain Juan Rodrigue, Sua·
rez (no relat ion) founded it In 1558. In fact,
he was not authorized to found cities, so
he was ,ushed to Bogota, arrested, judged
gui lty of the usurpation 01 Royal preroga·
tlves, and sentenced to be dragged by the
tail of his horse until dead and then to be
quartered. However, he escaped to Vene
zuela and got asylum.

Driving from Marlda city down the
plains, and heading to Barlnas, Is ecme
thing YOU'll never lorget In your life, At
IIrst you go up the mountains to the An·
dean paramo. tt is as Inhospitable, cold,
cloudy, and damp In the rainy season as It
Is dry and drab in the dry season. It is so
Isolated that you feel )'Ou are between life
and death. You feel the nocessity to stop
your car and I is ten to the silence. I did and
was surprised to know that the only plants
In the zone, the fra liejones. are rea lly tra
g'ant and they perfume the paramo.

At Apartaderos, midway between Me, l·
da and Barlnas, you may visit CIOA, an
ast,ophyslcel Institute. with its tour tele
scopes, among which are Coude ceese
grain, a double astrograph and a great
ref lector, as well as a Schmidt Camera.
Visi tors are welcomed.

CIRCUITO 2 (YV2)

In Venezuela, ca li area 2 is composed
of the states 01 Tachlra, Merida, and
Barlnas. The I lrst two are Andean, with
cities at altitudes ranging from 100 to
3100 mete rs. Barlnas state. however, is lo
cated in the plains on the eastern side at
those states and faces the Andes.

San Cristooal is the capital city of
Tachira. It is located in a hilly terrain , al
most like that ot San Francisco. It is a
modem city wit h all the traffiC and noise
that Civilization carries on.

VENEZUELA
Luis E. SlIaf6z OA4KOIYV5
Apa rtado 66994
Caracas 1061·A
Venezuela

0700Z

roooz
'"OOZ
tsooz

Occasionally

1~.220MHz

21.157 MHz(O K9KE Net, mainly
weekends)

21.335 M Hz
28.550 MHz
14.332 MHz(YL system)

All OSLs for 9Y4RDI.. shou ld be sent
d l,ectly to his OSL Manager, KA20 OJ, as
he does not have t ha time nor OSL cards
to handle QSLs himsel f.

Incidenta lly, Roger has been doing
qllite a bit of badly needed PR work lor
ham radio In countries sllch as SU and
ST9, where amateur radio is neither un·
derstood nor encouraged as a worthwhile
hobby, In his job he works alongside many
locals, most 01 them being qualltled rad io
tochniclans, and wherever possible he
tries to educate these pe'sons and any
others interested In the benettts and use
lulness of this hobby we all enjoy.

One interesting fact ,evealed during the
course of our discussion was the way In
which ham·radlo act ivity has assisted
Roger in his job. The practical experience
ga ined In antenna performance and con
struct ion, propagation conditions both on
HF and VHF, and even just the way hams
get things done when others fail, have all
combined to make him sllccess ful in his
job. lIls especially for this reason that he
has always made a point o f lugging along
his trusty 902 OM, as heavy as it Is. wher
ever he has traveled.

Wherever Roger Is ORV, you should
have no difficulty Identifying him, since,
as a pat rio tic Trinidadian, he p lans always
to retain his 9Y~RD callslgn aOO operate
as a portable.

By the time this article appears In print ,
he will long since have raturned to co",
tinue his tour Of duty In the Middle East.
Roger's plans in the coming months in·
clude stints In SU and SU. He already has
re-equlpped himself wit h new radio gear.
From his homa OTH he will be using the
new FT·980 by Yaesu and a Cushcralt R3
tr lbend vert ical - the one that's Ideal for
apertment d_liers as It needs no radialsl
His portable operancos wil l be made with
a much more compact and lightweight
transce iver, the Icom tC·73O, and his old
4-bend trap dipole.

Roger has indicated that the following
are some of his favorit e operat ing f ,e
quencies and t imes:

d lt lons in the Middle East. He is simply
working in whatever country he Is ORV
from, and all his amateur·radio activities
are oone In h is spare time as a form of
,elaxatlon.

Roger's emateur-raorc activity Irom the
Middle East begen In September, 1982,
lrom Jerusalem, with a i4X C8l1slgn. His op
erallon from SU commenced In October,
1982, ana when in 1983 he was stationed
In STIJ lor abollt 7 months, once again his
ham equipment was lugged along. The
eqllipment that Roger has used in his ac
tivity conSists simply of a Yaesu 902 OM
lind a lour-band trllp dipole,

One of his ambit ions lrom eech Of the
OTHs he has ope,ated has bean to get a
OXCC, and ne has so lar achlaved this
from: SU-about 2500 QSOs and 130
countries; SU-9000 OSOs and 185 coun-
tries. and 4X_ 15OO OSOs and 150 coun
tries. Whe' eas Roger enjoys ham.radio
operation f,om comparatively rare OX to
cations and wlli always try to comply wit h
enother ham's request for skecs, etc., he
detests his operations being ,efe'red to
as OXpedllions. He does not go on OXpe-

1979 was the year that Roger made the
decision to become a ham. On the
strength 01 his experience both as a ship's
rad io officer and his tochnical expe,ience
as a communications engineer, he ap
plied for the license and was issued the
callsign 9Y4RO-his initials. (Here In
Trinidad we are allowed to choose our
callsigns, prov ided it has not previous ly
been issued or otherwise reserved. )

Roger, in 1960, tec« up a job with the
United Nallons as a Field Service otucee
In commun ications, to serve In the Middle
East, and was based in Jerusalam, Israel.
However, In the year prior to his ooparture,
Roge', although only Invol~ed In limited
activity on the air_mainly local 2m and
some lOrn OX-devoted COflsiderable time
to the training program of the TTARS and
halped prepare about 30 students for the
annual City and Guilds RAE Exam. Most
of the students were successful In the
examination, and needless to say, eue
ROllS"s departure, he was sore ly missed
by the TTARS.

In his new UN job Roger lound the chat
lenge he had been seek ing! He has had to
visit and work In such countries as Egypt,
South SUdan, end Lebanon and Is based
in Israel-the world's hot spots ! He has
been Involved in recommendations, de
sign, and establishment of a va,iety of
communications systems. both HF and
VHF, In tnese eountrtee, to assist both the
local governments and the UN In the l, law·
enforcement and peace·keeplng actlvl
lies, He Is not Involved In military commu·
mcaucns and says that in spite o f being
based In one 01 the world's most turbulent
erees, he has always been we ll treated
and shown great respect and neve' telt
that his li fe was in danger.

TRIN IDAD AN D TOBAGO
John L. Webs/8r9Y4JW
c/o Department 01 Soli Science
Uni_lNsity of the Wes/lndles
Sf. Augllstlfle
7rlnld8d
West II\di8S

9Y4RO COMES HOME

On March 24. 1984, Roger de Weaver
9Y4RO 'eturned home for a well-deserved
th'ee-week vacation. Many of the OXers
out there will be fam iliar with Roger's cau
sign, which has popped up In the past two
years hom such good OX locations as SU
and ST9, and they may have rocel'fflll his
attrectlve and amusing OSL

At the monthly gene,al meeting of the
TTARS held on April 2nd, Roger was our
guest of honor and addressed us lor about
one hour on his experiences in the Middle
East. I was also privi leged to have a
lengthy (six-nourl ) and very interesting
eyeball with him about One week later.

Roger , now 35 years old and merrled to
a very attractive lady, Ca,men, began his
caree, In commercial radio in 11169 as a
ship's radio ollicer, after graduating from
COllege in England. In 1970, he changed
jobs to become a radio techniCian with
TEXTEL rr'in idad and Tobago External
Telecommunications). In the ten years
that fa llowed, he worked h is way up
through the company to the position Of
Act ing Maintanance Engineer at the Sat·
eil ita Earth Station located at Matura, In
tha northeastern part 01 the Island.

Twenty Polish amateur stations look
partin tOOAIl Asian OX Contest SSB 1983,
The best were SP6EMO on 3.5 MHz,
SP9EMI on 7 MHz, SPSLM on 14 MHz.
SP7AWA on 21 MHz, SP60NS on 26 MHz.
and SP9ALM on SOMB and SP7KTE On
MOMB, Diplomas are awarded these
stations.

Polish Scouts rad io amsteurs are
alweys on the go. On the ccceaicn ot the
70th anniversary of Scoutlnq. the Scouts
Communication Club organiZed the Lesz
no Contest UHF '64 that took place In De
cember, 1983. Sixty UHF radio stations
took palt In the contest. The bes t Individu
al stat ions were: SP6GZZ (2712 points),
SP3JBI (1917 points), aOO SP9MM P617
points). The best club stallons: SPtiWCY
{1066 points), SP2KFE (169 polnts~. and
SP3ZHW (115 points). UHF radio amateurs
from Leszno were Intormed that every Fri ·
day (2200 local ti~) has b&en set up as an
activity day of les.zno stations using ra·
diotelephones. Most of them work on
145.200 MHz with antennas with both ver·
tical aOO horizontal polarization,

A new SCouts diploma. CZUWAJ, has
been established recently. It Is awerded
by the Wroc law team, SP6ZDA. To get th is
diploma one must acquire 50 points and
assemble all the letters belonging to the
word CZUWAJ (WATCH!). Selected eta
t lons send individualleners. Stations with
stationary OTHs grant 4 points , and with
local OTHs 6 points for every OSO, Eight
points are awarded for QSLs with SCouts
ceremonial stations, Contacts on UHF are
counted double points.

In February this year, the first Polish re
peater UHF·FM was set in motion. It has
omnidirectional antennas with vert ical
polarization. The repeater works on the R
channel. It receives signals on t45.ooo
MHz and transmits on 145.600 MHz. A
lOCJ.km range for the repeater has been es·
tlmeted. Its call sign Is SR9E,
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Hust ler HF a ntennas d eliver
outstanding srcror reports
wherever you're mobile!

Desig n your own HF mobile
from a full select'cn of top
quality; U.S.-ma de stainless
steer ball mounts. quick dis
connects. masts. springs. a nd
resc-cios. You can c over a ny
6-to-8D-meter band. Choose
fran medium or high power
reso nato rs with broadest
bandwiclth and lowest SWR for
optimum perfofmance on any
band. Ea5Yband changea nd
g::Jraging with Hustler"s fo ld
over rrost. too.

HUSTLER
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

treiqht prepaid
in 48 slates

O tM, SIZe!! at compara ble sav ,ngs
HAZER - To we r Tram S y s te m
Lowe rs a nte nn a will> w,nch . Com
plete syslem CO m... to gro un d
lev," on upn gh t pos rtio n

/'
HAZER you r Rohn 20-25G

EASY-TO-ASSEMBLE KIT

on ly $660 00

40 tt . M-13 aluminum tower and FB-1 3
fi xed concrete base (beauti fu l!)

»>

H-3 - 6 sq. fl ant $213.00 PPd.
1+4 _ 16 $Q.II ant U7B.lXI PPd.
1+5 - 12 ' Q ft. an I ( for M·1 3 abO\'el $302.«1
PPd. All H", ers ,ncluoe w,ncl> . cable /I, Mw
T8- 25 - Th rus t ooarong $42.50
3-8 EE - ~' . , 6 forged . t""l "Yo an d ev ..
tuml>uc~l.. $10.75
6" d.a m. - 4 ft long ea'l~ .c,ew anc~o,

$12.75
" 00 - 1.7 Aor cr." caDle gu y "",e 1100 ID
ra t.ng . 12 II,
W- 11 5 _ 11 5 'lAC winc h · 1000 ID load
$32',96
1'/·1000 - Manual w,nch 1000 lb. capac ily
$23.96
1'1-1400 _ Manu.' "" nch 14()() Ib capac il y
$:lUIS
P·2068 - Pu lley blocl< fo ' 3, 16 caDle $5.65
50' M-18S _ 18 oneh face . Ium,num tow.. r,
.I.on l.... Do lls HAZ ER. 16-25 bea"ng a nd
~ ,n ged basesystem $1523.00 1r~gh1"'.... Id
25860 - Marlo n S upe' Tower (nOlhong else
compa'es l 60' ga l. $Iee l. lotally IrecslM d,n9
on 100 MPH wmd "" th 30 . q.!! .n'..,n.
$299200

I Glen Martin Engr .

~
r'l P.O. BOll 7 -25 3 V/S.4

\ '\". Boonville. Mo. 6 5233

. ,,& .. ' 8 16- 8 82 - 27 34 .... 281

' 1

by MITSUBlSHIFETS

APPLIED INVENTION
T" SOURCE ... .... ' ''" I,,,,•• ,,,, ,,,

GaAs

MIT$U8lSI1 X BAllO ..l$l.lllSH~s H1 DRO Mod....
FO- l 110J ,O. GH1, 15tnw"",,lOf-R IOO,_ $Jill
FO_1l101 " .lor 11.0Glll.Ul"20Flilngo $3937

• FO" "'f C.,r~""".."'OIIyOe .', 10 .e, GHllO $30 n
c. .. , o0oi for , 2.1 i ll<*'""'" 0IlII au

• fO-.'31lf "llPl!l!tt' I,,,,,,,,,,,,,, w_ J UOS
• J ...... ' I <Ill(; ""' ' .., ..... ' onlOMl (1)1' 11' 00 \ $17 35

.ot 1JIE SlUlCE lor III'TICOIl _ ..... . _ An.. , .....
R~20 IlyIaIIy po",_ ,*,1<1>0:1 capaciItV __ I 1.35

R5Iill duo1 ""'. "''' !<Itor''l'_SCF 1 65'
RSU2 _ "" ""'I'_ SCf $11.07
Gul"..,...... tI.I_llF 10' /oppIIca''''" no'" I 2 00

Ol'TOU lC_1 _ .-11_" 1.0...., ... A,,_'" IV.
'"Ii"~ .RUllS. l'III __, '" PIIo<jIIIO< SC,.....

IIITSUllSII If'OlAllI'Q'/IIER TRx. ..TlIIlS fOR 900/1296

Sl1III"UII SHUTTlE~MERI I~lI.1R01l1CS) D.J.2 5, D.$-9.I)pI' l 3.3.
II-lI IUlED WI.lIt!'S1l)Il mMMERI {VOlTllIHCS) 0 U Or!- l 3 \8
' -.IE TllOlIMERS -""- 0.42.~ l 9.<1
'or WA2(HjW_ Sp<0QU!06.~ $ 9. 07

""'... !,",Ir~ ..., """"" & Sull lI'",",,' Cry""""", _901....
311 G'2S~ gI=.itf< PC _~ 0 031 .... e CllI2

H.Jo/JrIs<>1 SM~ O:-lor.
\Val "'p llD. ani WGPll 1296 _ "'I.

R.O.2 ROUTE 21 HILLSOAl E. NY 12529
51 B· 32 5· 3911

lIR"Oll...._ IS&2171, " -lGH1, 1.2_. ,(;H, l 1 . ~

IIK 5-0S3S__oI._Bf{I/' 1950

IN' "'" lIi< 1 Lo.. C.,.......
SmaI """"' .,.., ~ ""'O """ ,"'"

l _ """S , _oogIki

PRO"" 1SlMlCE. SH.OfOIl carAlOG '''Nlr.IUlI ORllER' S00
Vls"",asmICARDA«oosod CASH jWOPOY .... 1'1. <lose""""

S&~. m MS 11JPS) ' HI · all. OHlERmes .15011$t ClASS)
~' SToT, RfSlOfN1S ,0,00 /10 SAltS lAx

U~ MHz _ 1l ' Hz ...... _ ...100" ...... .._
MGFl100-00JilG... l0l(;I" 1202
MGFl~03 >lGFl.02
YGF 120J """0'
1oIGF '" 2 lIGf 16Dl
' .. ll>lil ..., "'~"'II .. Cu«,"' "'''''00

IRON POWDER and FERRITE PRODUCTS
•

AMI~~0<Wm ~n.

t, - ··· ,1
\I "~ ' e" ~CJ
ASCIl-USAlAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack
et radio networks.
PAC/NET board only $80.00
AssembledfTested. NoiCs. 90day warranty
Package 01 all IC s except 2·2716
EPROMs $80.00

PAC/NET SYSTEM $240.00
System Tested 4, 5 x 6" board complete

with a ll IC S and programmed EPROM s
person alized lor each purchaser. Re
quires only single 8·10 vol t '!2 amp power.
1 year gu arant ee o f hardware /soft 
ware/AX.25 standard RS232 serial ASCII
at any user baud rate. RS232 HDLC lor 202
modem used lor AFSK or direct to RF
equ ipment lor FSK.

Custom Systems Custom Programming

BILL ASHBY
_AND SON"'"

K2TKN-KA20EG 201·658-3087
BOX 332 PLUCKEMIN N.J. 07978

Ask any ham - the best HF
mobiles on the road come
from: Hustler - stili the
standard of perfo rma nce .

Fast, Reliable Service Since 1963

Toroidal Cores. Shielding Beads, Shielded Coil Forms
Ferrite Rods. Pot Cores, Baluns. Etc.

Small Orders Welcome Free 'Tech-Data' Flyer

3275 North "B" Avenue
Kissimmee. Florida 32741

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIfORNIA91607 -,,, Ao~ c .

.... See List 01 Ad"ertisers Oil page 98 73 Magazine · October, 1984 107



te rlalla coming neer the roed. Tempera ·
ture increasea and t,oplca l vegetation
breakl a ll around as you approach Barl·
nas, the ca pital city 01 Storlnas atate ,

Barina s Ie lIat and becomea Inunda ted
during tile rainy ..ason. Since the north
_t part 01 th ll I ta ta II towa,d tile
Andes, most o f the> tQWn. ar. toca ted In
the lolling 'oothllli a t tile edge 01 t!'lll
mountil lna ,

In my .....~t column, I will beg in de
K rlbjng call atea 3: Lara , Va rICuy, a nd

"'''''''-
MAP EXC HANGE

I like ci ty main: I' an~ ou t thera II
Interested In maps, tcc.tet me know. Send
me a map of 'tOUr c ity and I wttt enctIange
with t!'lll map of c.r.caa. Plea.. be lura n
la a dalalled mall with all I tr_I./Cannol

uae those which adv8ltlae relative rcce
tiona 01 hlatorlcal or Interesting places,
like tour maps or souvenir ma ps.) From
the USA, Rand McNally is prel8lred: Dolph
ia OK. II you know your Maidefl head grid
rccetor <wll h 6·charactet preci lionl,
ptease mark yout aTH. Otllerwlse ptease
don'" lilt me lind It m)"Jell '

COAfUH/cA BUllETIN

Atso I wish to mention that I'm publiSh
Ing a Spo,nish newsletter namad COWl)
HICA. II ther. is an~ wis/'llng to
I pread any inlormation to V-.zuelan
and Latin American radio amateurs, t.t
me know. The bulle tin la d latrlbtlted
monthly In aU lat in Arnaric.a.n countries.
Subscllption Is US$15.00 fIB'-elass Air
Mall pet twelve iaauea. All la. al I know
tl'>ia II tt>e first communicatlonl bullet in

In Spanllh ever publi shed and distributed
in 19 cou ntries,

II you would like to take a 1001<, send me
your add,eas and I will lorward you a l am·
pie. Maybe you would Ilk. to Include, with
you. req,,"t , newa Irom your ladio c lub
for publication. IIIOf11&body Is publlahing
something I lmlla•• an exchange il de
II .ed. Pol ill/'l, Ctl lneaa, and Swahili bulle
Ill'll ar. acc.,pted.

FEEDBACK

I wlah to tlla nll al l 'hose colleagues W'ho
lI8I'It caldl and '.uerl. All those tllal re
q....ted Inlormation and aarvlcea _. re
plied to Of the> Iequelt accomplished. I
IIave publ l.hed In COW/JN/CA t!'lll re
q,,"lal couldn'l allS_ In the hope tllat
.amebod'p- was able 10 reply directly.

Regarding lhe art ICle on par.bol ic an-

tennaa {13 , May, 1984), I wish to m.ntlo n
thatlhe encre was intend6d to be ee wrc
rial as poss ible, Really, I ha.... no plans or
drawings 'or construction and me Inten·
tion was that you personally de••lop your
own design. II you don't have the ability 10
const,uct a Inrabola, neither a drawing or
a pic ture will help.

I guess the best SOl utIon la to make the
drawing yourHlt and lind somebody who
teel l comlortabl. WIth mect\anlcal I trUC'
tures '0 Iletp you in construction. Another
approach ;1 to get an alrea<ty.rna.de parab
ola and to experi....."t with d ,1l8lent teed
ers. With 1!'IlI in'ormallon in tile a rticl. you
would be abl. to know what you get and
wha t you Med lor your partlculal applica·
tion. The las t lecomrneI'IQalion la tllat you
sla rt with a 1-meter dish and then 00
ahead wilh a largar 0I'l8 ill'leCelsary.

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

•• F.e.e. AmIIt_ , net Commetcl,ll.Joensfl
Sales of k:om Bus....... , net Marine CommunieIIlloos Equip
ment , net XI". MobI.. Talap.'loI-.

T} Sing-.pore
U) Argent ina
VI San Marino
WI Chile
~G_

y) P,tca,rn Island
Z) Niger

THE ANSWERS

All the funny ones ,
Most , bu t not all (. ,g., KDKA in
Pittsburgh).
All 50 kW 01 u.
But hams c/iln'\, NOI fair, real ly.
Satellites oon't requ ire a ca ll.
DeForest wasn 't a ham.
During the lalL
It' s a ca ll 'or experimental
stetrcos .
The year was 1929,
II's in San Francisco.
Arou nd 1911 , tne days when
you cou ld mak e up your own
call.

12-False Marcon i's radio uperlmenls
_. completed by tN lime tile
FCC came Into being.

3-Tlue
4- Tlue
5-False
6-False
7_True
8-True

Element 3:
l-True
a-c reree

9 - False
10-False
11_True

Element , ."
Five points lor !lilCh correcl ana_.
EJemarI/2."
Five points lor each call correctly 1111ed in.
E/emarl/ 3:
Two points lor each correct ana_.
Element 4:

Ooe point 101 uch correct match.

How did you do?
1-20 POints-CiIIIed out

21 -oW POi nt s - Cali lor halp
.,---00 paint s - Call back
61-80 painls-On call
81-99 painta_A call to r~J

SCORING

Element I :

1-2 UsuaUy issued by the> Iocallield 01.

' Ice when GenysburgKrewed up an
a ppl icat ion.

2-1 Also KN p'. h xes lor a while ,
3-1 Sort o l lletps to prevent conluslon.
._1 All WR p'e tlx reoeatlll caliS ha..

e.plred.
5-. It got Wiped out In a 1936 ueee.
EI.m.nt 2.-
l-K.l1B
2-JVl
3-K7ooA
.-ex·EP 1MP
5-VR6TC

E~enf4

l _N. 2 - U. 3 - G. • _ R,5-,1, ,6-. , l-a,
6_C. 9_P, 10-1, 1' _ B, 12-y, 13-E.
U - V. 15 _F. 16 - 5 , 17_"', 18_ W,
19_ 0 . 20 _ T. 21_ Z, 22-J . 23-0.
2.-H. 25-M.

""""2115U7

za"""l OA
2.) HB

"' ..

Column B
AI G'8Ilada
B) Sikkim
Cl PI'Iitipplnes
Dl Malawi
E}Colombia
F) llan
G) la"liber
HI Switzerland
II Ma uritania
J) Pa pua _ Guinea
Kj lretand
LJ SovieI lIIlion
1.11Sudan
N) Bolivia
01 Tuft;.ey
PI Fljllalanda
01 Guyana
AI Bulgaria
51Cape Verde

Match tile p'.' I. es In COlumn A with tt>e
count ries In COlumn B.

II The FCC programs III
comouter to II won·t
Is_~ or SU(I

gastlve amatsul eeu
Sign$..

2),1,11 tlIoedcaSt l tilt lons
..s t of the M,ssissippi
t\ave W call1igni.

3) WHAS la tOQl ted In
Louis.III. , Kentucky.

. ) A broadcast I ta tlon
may select Its call.
sign,

5}OSCAR 8's callslgn
wasWI2OSC.

8}lea DeForest . lamed
radiOInventor, held
amal eur call IOF.

nThe FCC Issued Ille
Ii' lt K calli to COf\
tlnental US hams
durlng11M8.

6) W2XAM la not a ~am

Cl lis lgn.
9) The Federal Radio

Commiss ion began I. ·
suing Wand K ca lls In
11MB.

10) KCSS la located In
los Ang.ln CA.

11) Hi ram Pe' cy M..lm'S
'Irst ca lls lg n was
SNW.

12) MafC(ll'lj~ r8C8lved

an FCC cita tion lor
'ailing to property lden
lily h llllaHon.

ELEMENT 3
TRUE·FALSE

ELEMENT 4
MATCHING

C<'_ •
11 CP
OW
3l 5H1
A,U
",..."GU"OR,,"".""101 5U
11) AC3
12) VRIS
131 HK
U )1.I1

15} EP
16) ceo
17) EI
IB)CE
11ll 101

2) Interi m licensees
31 SacondiIry licenses
. , Repe.aters

3} Tuning illOUnd 20 meters one night, you
hear a stallon s igning KAlal'll,! . Why do
you auspect he Is iI bootlegger?

'l"The FCC doesn't usually Issue call
suttixl$ thilt a re arec Q.Signal.

21 KA calls iI'en'l a llowed on 20 melerl
3}The FCC doesn't issue calls with a

au s uw .
. ) You don ·t know

.,What's wro ng wit h WR2APG, New
York 'i te-crue 220·MHz SIOW'Kan TV
re pea ter?

1) 11'1 using an e.plred call
21 Rapeilt.rS ar.n ·t a llowed o n 220 MHz
3)Slow-scan TV Isn't allowed on repeaters
.) Nothing

5jWhal was th. ca ll.ig n 0' the AA Al '1
'Irst h.adquarters s ta tio n?

1)W1AW
2) lAW
3)WIARRl
. j W1MK

ELEMENT 2
FILL IN THE BLANKS

FlII in the calls 0' these prominent
hlml 01 th. pasl and present

11 Arthur Godlr~~~~~-c_21 King Hu.s" ln
31 Barry Goldwater
. ) Mahmud Raza Pal'll".,.; [St\ah 01

Iran'l son; now the curren t Shah)
51Tom Ch,latian

(
1/1/ 1/111 r,~ 1!1\\l~
PA.~EC I

~ ,
_. ~ II,I!;

C~.A."IC:lf'-.JS

13313 FOREST Hill RD.
GRAND LEDGE, MICHIGAN 48831VISA

6-1 0 P.M.
Sun. tnru Thurs.

John Edwards KI2U
PO Box 73
Middle Village NY 11379

CALLSIGNS
What does your caUalgn mean to you? I

know my call meanS a Iol to ".,.. On the a ir,
It's my name. When I . i, lt hamlast', my
calisign!>A<.lge lets peopla know who l a m.
Th.re may be hundreds 01 lhoulandl 01
J olin Edwards.1 on Ihll sad old planet ,
btlt only on. KI2U. Thank hea.en.

Unlike my name, I've held a number 01

calls ewer lhe y.arl, Including WB21BE
<my orlg in,.I}, WR2APG, WA2DCS, and 01
coursa KI2U. When I upgraded lrom Ad·
veeeec to Exl'a beck In 1980, I had to do
s o me s. rlOUI loul s. arc hlng be ' or.
changing my ca ll. My oid 10 had served me
well o' e r the years and, na tura lly, I was re
luctant to make such a drasti c change In
my amateur·radlo IIlealyle , St ili, .. sn/il ppy
2)( 1 call has ItI ad.antagea In pileups , so
I r.luctantly turned In my oid 2 x 3 trade
mark for KI2U.

1) Belore the FCC '.Ihullled the amateu,
ca llaign allocal lon process In 1978. whaf
did a wr prell x slgnl ,)'?

l }A Tec hnlc lln-elasl llcen_
21 A temporary license
31 Nothing In partic ular
. 1A ham In thl tn lrd ladlo dilt rict

21 WN prefixes _a 'ormerly rese rved tor:
1} Novices

ELEMENT 1
MULTIPLE CHOICE

"TIICI'lnlcat a nca by F.C.C. kl lMd """.+:llna ua.ing lhe lineal NoPIII._t.
and alVa aqo.oIp•• ,t to .... you ........ 'tOU can a>Un1 On.

-REPAIRS -TESTS -INSTALLATIONS

-ALIGNMENTS -MODIFICATIONS -EVALUATIONS

FUN!
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Using only your ex isting radio and
AS232 terminal (or computer), you
can join the rapidly expanding
packet radio community. Operate
on VHF. HF or satellite and talk to
more than 1000 existing packet
users. Store messages addressed
to you automatically and read them
from your printer or monitor later.
Easy to hook-up!' Easy to uset!

Call today for the rest of the story:
206·775·7373!!

Better yet, see your favorite AEA
dealer.

Advanced Electronic Applications
P.O. Box C·2160
Lynnwood, WA 98036

Brings You
The PACKET

Breakthrough!
PACKET RADIO lets you
share a simplex channel
error-free with up to 20
simultaneous users at
1200 Baud.
AEA introduces the MODEL PKT-1
PACKET CONTROLLER. Through
an arrangement with TAPR (Tuscon
Packet Radio, Inc.), AEA brings you
the proven performance of the
TAPR kit board and software in a
rugged metal package, fully wired
and tested with a full year's war
ranty and with all the free appli
cations assistance you can stand.

-- - -- - ----------1
:AII right, AEA, send me info fast ! I
ITo: AEA, P.O. Box C-2160. I
I Lynnwood, WA 98036 I, ,
, - 'II Name

I
"

Address
I ,
I C,ty. StaTe , z,p I

I I
L!none ~a~ _ .J

EiOh Sh ippi"~ 101.1

$21.95 $3.05 $2S.00a u.S. CallboOk

o Forelgn Ca ll book 20 .9S 3.05 24.00

Order both books a t t he same time for
$45.00 inc luding shipping w ithin t h e U SA.

Orde r from your dealer o r directly f rom the
publisher. Foreign residen ts add $4.S5 for
sh i pp ing. I ll inois residents add 6% sales tax.

1985
CALLBOOKS

Order today!
NEW 1985
RADIO AMATEUR CALL8DDKS
READY DECEM8ER lst!

- ~.-...... .... .-- ~

, ,::,_.~
.. - ......--. .,.¥::---
'. ',';- i:...... ...

RA.IO ' .'TEURIIb kc a DD INC. ....6'

~
Dept . B
925 Sherwood o-. Box 247
Lake Bluff, IL 60044, USA

Known throughout the w orld f or accura cy ,
t he 1985 cenbooks list the names and
addresses you need for you r QSL's. Arran ged
for easy referen ce , the U.S. c anbco« con
tai ns over 4 33,000 list in gs; the Foreign
ce uecck has over 4 13,000 . More t h an
100,000 ch anges ha ve been made I n each
edition since last year. Special features
incl ude call ch anges, Silent K ey s, census o f
am ateur licenses, w orld -wide QSL bu re aus,
International postal ra tes, p re fi xes of the
w orld, an d m uch more. Wh y settle fo r less
than the very b est? Order your 19 85
Call books now for ear liest de livery .

Tel : (312} 234-6600

Keep your 1985 Callbooks up to date.
The U.S. an d Foreign Supplements contain
a ll act ivi ty for the previous th ree months
Including new licenses. Availab le f rom the
publisher In sets of three (Ma rch 1, June 1,
and september 1 ) fo r on ly $1S.00 per set
I n cl u di n g shipping. Specify U.S. o r Foreign
Supplemen ts when or dering. illino is res
I dents add 6% sales tax . Offer voi d after
N o vem ber 1, 1985.

Foreign Computer Stores/

Magazine Dealers

Provide your audience with the
magazine they need and make
money at the same time. For details
on selling Microcomputing, 80
MICRO, inCider, HOT CoCo,
RUN, jr contact :

FOX TANGO CORPORATION
Box15944T,W.PalmBeach,Fl33416..- 139

Phone: (305) 683-9587

You have a large technical audi
ence that speaks English and is in
need of the kind of microcomputer
information that CW / Peterborough
provides.

Fox Tango lilters are better because of the« discrete
crystal (not monoli thic) construction . This makes
them sligh tly larger than YK filt ers so they are
patched into the ci rcuit with short lengths of coax ,
Installation is easy-no drilling or circuit changes.
Order wi th ccouoeoce.

COMPLETE FILTER KITS - $60 EACH

AM-FT2811 (6000H: Bandwidth)
SSB-FT2808 p800H:): FT2809 (2100H:)

CW-FT2801 (250H:); FT2802 (400H:j

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE. , SOUTH
NEW YORK, NY 10016
PHONE (212) 686-1520

TELEX-620430

For superior perlormance at lower cost , use top
rated e-cce Fox Tango crystal fillers 10 f in the
optional spots il'l your ri9· For exa mple. our 1800 Hz
FT2808 equivalen t of the YK88S N has 601MB shape
laclor of 1,7 compared with 2.0. a p rice of $55 vs $63,
and squarer shoulders at the top w ith steeper skirts
alilhe way down 10 more than ~8Od8!

For more pleasant audio use our 2100Hz tor SSB
andlor our 6000Hz for AM For CWoOUf 400Hz Unit is
better than the YK88C, while OUf 250Hz is sharper
than Ihe YK68CN

BIGGER IS BETTER!

TS430S FILTERS

ATTENTION

Kits include all needed cables. parts. detailed instruc
tions Specify Itle type(.) desired:

NEW! FILTER CASCADING KIT $85
Ext ra tail end I-F filler improves
SS8ICW selectivi ty and dynamic
range While reducing AX noise. No
effects on TX. AM/ FM. Price in
cludes 2,1 FT filter. new PC board ,
tef lon coax. detailed instructions.
etc. Sh ipping $3. Air, $5 (if COD
add $1), Overseas $10 Fl tax 5%
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(AND GIVES THEM TO YOU AS STANDARD EOUIPMENT',
•

,.

•

,.

• -- .-----------------:...---•

•

• •

• SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0 .3 uV ON UHF.

• SELECTIVITY TH AT CAN'T BE BEATI BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. see R144, R220,
AND R45 1 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES; FLUTTER
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PA).

FEATURES:

Wlred/Tested

$880

$980

Kit

$6 8 0

$780

Band

CALL OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICES!

10M,6M,2M,220

440

------------

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

ACCESSORIES

• NEW - SIMPLEX AUTOPATCH
Use with any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopatch
and reverse eutopatch. Complete patch
system only $200lldt Call or write lor details.

• COR -2 KIT With audio mixer,local speaker
amplif ier, tail & time-out t imers. Only $38.

• COR-3 KIT as above, but with ·courtesy
ceec", Only $58.

• CWID KITS 158 bits, f ield programmable,
clean audio, rugged TTL logic. Kit only $68.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off lunctions with
tcocntcnes-. e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto
patch. Only $90

• AUTOPATCH KITS. Provide repealer auto
patch, reverse patch , phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• HELICAL RESONATOR FilTERS available
separately on pcb w/ connectcre.

HRF-144 for 143-150 MHz $38
HRF·220 for 213-233 MHz $38
HRF·432 for 420-450 MHz $48

• A16RFTlGHTBOX Deep drawn alum.case
with tight coverand noseams. 7 x8 x2 inches.
Designed especially lor repeaters. $20.

• T451 UHFFMEXCITER 2 to 3 Walts on450
ham band or adjacent treq. Kit only $78.

• VHF & UHF LINEAR AMPLIFIERS. Useon
either FM or SSB. Power levels from 10 t045
Walts to go with exciters & xmtg converters.
Several models. Kits from $78.

• T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Walts conttn
1,1008. up 10 2 '12 W intermittent. $68/kil.

TRANSMITTERS

••
•

R1.... S/lown

• Rl44/R22QFMRCVRS for 2M or 220 MHz.
O.15uVsens.; 6 pole xtal fitter &ceramiCtilter
in H. helical resonatortront end lor exceptiOnal
select ivity. more than - 100 dB at ±1 2 kHz,
best available today. Flutter'proof squelch.
AFC tracks drift ing xmlrs. Xtal oven avail.
Kit only $1 38.

• R451 FMRCYR Same butlor utlf.Tuned line
trent end, 0.3 uV sens. Kit only $138.

• R7B FM RCVR lor 10M, 6M, 2M, 220, or
commercial bands. As above, but w/ oAFC or
nsr. res. Kits only $11 8.
Also avail w/4 pole filler, only SSBlkit.

• Rl 10 VHF AM RECEIVER kit forVHF aircraft
band or ham bands. Only 59 8.

• Rl10·259 SPACE SHUTTLE RECEIVER ,
kit on ly $98.

HIGH·PERFORMANCE
RECEIVER MODULES
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NEW LOW·NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
144-146
145-146

50-52
144 -1 44.4
22 0-222'
220-224

50-52
144- 148

28 -30

28-30 432-434
28-30 435-437
50-54 432-438
61 .25 439.25

144-148 432-436'

' Add $20 for 2M input

Exciter
Input Range

~8-30

28-29
28-30

27-27.4
28-30
50-54

14 4-146
so-sa

144-146

For UHF,
Model XV4
Kit $99
Wired $169

For SSB, CWo ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receiveconverters for transceive.
2 Walts output vhf, 1 Watt uhf.

Receiver
Output
144-146

26-30
14 4-148

28-30
2S-3O

27-27.4
28·30
50-54
28-30

144-148
144-148
so-sa
28-30

Antenna
Input Range

28 -3 2
50-52
50-54

14 4-146
145-14 7

144·144.4
146·148
144-148
220-222
2 20-22 4
2 22-226
220-224
222-224

"" ""
"

For VHF,

I" - Model XV2
(; Kit $79

Wired $149
(Specify band)

Models to cover every practical rf & if range to
listen to SSB, FM, ATV. etc. NF = 2 dB or less.

VHF MODELS
MODEL TUN ES RANGE PRICE

Kit with Case $49
LNG-28 26-30 MH, $49 Less Case $39
LNG-50 46-56 MH, $4' Wired $69
LNG· 144 137-150 MHz $4'
LNG·220 210·230 MHz $49
LNG-432 400-470 MHz $49
LNG-40 30-46 MH, $64
LNG-160 1500172 MH z $64

FEATURES:

e Very Low Noise: 0.7 dB VHF, 0.8 dB UHF
• High Gain: 18 10 28 dB, Depending on Freq.
• Wide Dynamic Range forOverload Resistance
• Latest Dual-gale GaAs FEr, stebie overwioe

Range of Conditions
• Rugged, Diode-protected Transistors
• Easy to Tune
• Operates on Standard 12 10 14 Vdc Supply
• Can be Tower Mounted

No Need toPay$80to $125
tor a GaAs FET Preamp.

•m~ Hamtronics Breaks
:':~_i""': the Price Barrier!

.. r *

Jill[ I71\f
•....

•
"..

0"., ... ... <~ . -... • •• •• ." ~.." .. -••, •

VHF & UHF L.INEAR AMPL.IFIERS. Use with
above. Power levels from 10 to 45 Watts
Several models, kits from $78.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

LOOK AT THESE
ATTRACTIVE CURVES!

TypICal Sftlect \Illy C(NV8
of ROCfHVltfS and

Holiclll Rftsonators.

1. Largest selection of vhf and uhf kits
in the world.

2. Exceptional quality and lo w prices due
to large volume.

3. Fastdelivery:mostkits shippedsama day.

4. Complete. professional instruc tion
manuals.

5. Prompt factory service available and
free phone consultation.

6. In business 21 years.

7. Sell more repea ter modules than a/l
other mfrs. and have for years. Can give
quality features for much lower cost.

28-30
28-30

144·148
so-sa
61 .25

--
.......-...

432-434
435-437
432-436
432-436
439.25

-
.to . •

~. ~

FM-5 PC Board Kit - ONL.Y $178
complete with controls. heatsink, etc.

10 Walts. 5 Channels. for 2M or 220 MH z.

SCANNER CONVERTERS Copy 72-76,135
144,240-270.400-420. or806-894 MHz bands
on any scanner. Wired/tested Only $88.

UHF MODELS

Kit with Case $59
Less case $49
Wired $75

Cabinet Kit, comple te
with speaker, knobs,
connectors, hardware.
Only $60 .

OUf traditional preamps, proven in years of
service. Over 20,000 In use throughout the
world. Tuneable over narrow range. Specify
exact tree. band needed. Gain 16-20 dB. NF =
2 dB or less.VHF units available 27 t0300 MHz.
UHF units available 300 to 650 MHz.

P30K, VHF Kit less case
P30W, VHF wrreo/restec
P432K, UHF Kit less case
P432W, UHF Wi red!Tested

Our lab has developed a new lin e of low-noise
receiver preamps with helical resonator fil te rs
built in.The combination of a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reduc ing intermod and cross-band inter
ference in critical applications. See selectivity
curves at right. Gain = approx. 12 dB.

ECONOMY PREAMPS

Model Tuning Range Price

HRA-144 143-150 MHz $49
HRA-220 213-233 MH z $49
HRA-43 2 420-450 MHz $59
HRA-( ) 150-174MHz $69
HRA-( ) 450-470 MHz $79

... See List o f AdvertiSf!r$ on page 98 73 Magazine. OCtober, 1984 111



DEALER
DIRECTORY

PROPAGATION
Jim Gray W1XU
73 Staff

Cul ver City CA
J...... EIoct.onico. 3919 Sep"htda B1>d ., C....,~,
C;i)' CA 902:lO. 3!lO-111l(l3. T...... t63· IAAlJ S. n
Die"". 827·5732 jllel)Q S VI.

Fontana CA
Com pl... 11<..... ICO M, DenTron. T ·To<.
Mir' ge. Cubie. Lun•• . ove r ~OOO t ronic
producl> for hobb)'i <t, ,,,,,hoiei.n . e'p"rl .
""",ter , Al>o CB ,.dio, landmobile, Fontao.
Eloctroni...... 11628 Si. ... A, ... Fonta na CA
92335, H22·7710.

San Jose CA
B.)' . "", '. n.",~ .",ot..., ,.<hu 010'• . Ne""
I< u><d .m.'"" ,.dio ...,j"" I< S<r\li<'e, We
f..tu,. " ...wood , [COM . Az:den. Y."",. T.-n·
To<. S.ot"" I< man)' m",". Shoo,.. R. d"' , L",__
1715A S, Wi..ro..sm BI ,d .. Campbell CA
1I5OOIl , 371).6(;&5 .

New Castle DE
F.ctof)-' Au,ho,i"'!d o.. lerI Y0<5". lCOM. Ten·
T"". KDK. Kenwood, AF.A. Konm,nX>., San'o<,
Full li... of """"""" i... S o ...J.. t., In Pd.",. ,.,
0 ... miJ~ off 1-95, Del '" Am. te.., S..pply.
71 Meado", Boad . S Cartle DE 19720.
328-71:l8,

Boise ID
Bocky Mountain ........ ""west h.m deal", . Call
BIM fi rst/o, AEA. Azd.n. " O K, T...·To<. But·
lt1"nut . C""hcra ft, .nd ""'ft!! RIM Eloctron"".
4204 O,·. , land. Boi.. ID 8370S. 3-l3·40 IH,

Preston ID
R_ WB7BYZ has the I.rgest stock of amote" ,
gee' in the Int"'"",un, .in W~ and the hest
pri"",. Call me fo, .11 ),om hom~. II....
Distri""tinR. lH So. Stat• • P""ton ID 832e.:J.
852·0Il30.

Littleton :\fA
Tbe ""1.h1. ha m sto,e ••",'ing "E. Full line of
lCOM I< Ken'....od. Y...., liT,. Oro' e. Daiw ••
Bl<W """"""Ii.. , C..rti> I< T,.., . "}-" .... Lo,,,,,,.
1I...tl.,. Tel.. lHy'.C.in p,od..et •. Mi.. ~<
• mpo.. A:<tnm P.S.. Alpha Delt. prot«1n....
ARB L I< K.ntruni", inst, uction . ids, Whistler
, .d., <letocton . Fun line 01 coa, linings,
TEL_COM Eloctmnioc COmm"";.,..tion>. 675
C ....., lid . (lit. 1191. U ttlrn>n MA 01460.
486--J400136tll.

Livonia MI
Compi_ pllOlovult. ic ,)'ste"" , ,~m.""" ,.dio.
""""'<'1, ..t"IIi'e • • nd romp"t~' applio.'in",1
Call ra~1 WDMIIO. Enron i'll<'to'oltaiocs.
27600 SehooI«.1t R<Ud, U"""I. Ml 48 150.
523·1850.

Lincoln NE
C oleC Comm",lieat'n..., "' • foll-li"" dist,i!>..t..,
of m'jo,_lin< . m" eur "1\llpment and .""""".
lies. • n'ennas, .nd ",·",ytl!in~. 4230 P",g""":, .
A.. ,. Lincoln S E 63S1J.4 . 46·RA010.

Derry 1'011
S<>Tv1"g lhe h.m rommuni'y with new.nd ...>«1
oqoipm.-nt. W. ;lock and """Ie<' mo;t major
Ii""" AEA..~.. ron, Azden. lltxW. C",bor.h.
Hy-Cain . Ilu.stler. ICOM, Kenwood . KLM.
L........ \I i,"~. M,..J"I" hoob. ,otrn'>. c.b!.,
. nd ronnector!. Bll8i"... hoo ... 9· 7 Monday
thro"l(h Thot>d<oy. and 9-5 Friday ."d S.lo,·
day', lIi..,,><I<II. 611 w. ......, Hill lload. Dexry S H
03038: C 4-5371.

Albany, New York
UPSTATE NEW YORK

Kenwood. ICO M. Ten·T..,. Belden. C""hcrah .
L. ...... . H,,,,,I,,,. AIIlIl.. lIy .C.in. /lI<W. MFJ.
Mi, al!<" New aod u.....d "'1"lp.."",t. Ser\llng the
.male", romm"nity ~""" 19-12, Ad irondacl<
EIoct"".;.". Inc.• 1991 Ceftt,. 1 A.enue. Albon)'
NY 12205. 456-0203 (one mile w·est of "orthway
<'<it 2W).

Columhus on
The biggest .od best h.m "nft! in tbe Midv.'esl
ht"ring Kenwood .nd othe-r q...lity, p,oduct>
", ~h ",o,king displ.y>, W. ", II only lbe l;.;st. A..•
too,iud Kenwood """1<.,,. U" i",....t Am. mo.,
Rad io. Inc.. 1:180 Aida D, .• 1I"J'OOidsoo,g leo.
Iwnbld) OH C068. !l6fi....2fi7.

Dallas TX
IBM pC/XT ' its, <l>J>p];"', ..pa,,-~on prod_
uct" via..:. "'S"'''' kits 10, pay' TV. CATV,
..., ,,lIile "'-'l>Iwim' " ""'ronk p,oject l.-il:sIOW
I)Qt... Mo,. th.n 91gXj parU 10 ",,,,l . ...." ieon_
docto" . IC•. d i "" ~t.. . 'Ideo """""o,i...
tool•••udiu, . ulomolive, ""binet> . rompulel
periphe,al•. 1'1"... w,ite fo, }'Qur f,,,,, OO-p.ge
"" tolOj(' Sahel EI""I,ooiocs. 13650 Floyd Rd .•
St<. 19-1. DoILa, TX 75243; 7H3.49S11 (fo~y

I.E .).

EASTERN UNITED STATES TO:
GMT: .. .. .. .. .. .. " .. .. " .. n

. u s. " ao ao "'.,, 'NT'N' ao ,", so '" io ac ",

. ......u. ac ,., '" '" rc ac ac zo " "C.N.l ' ON' ,.. ,.. '" '" '" ao ,.. io ,,. '", ao
'N"" N" '" '" .. .. " ,.. ao
"''0'' '' zc '" '" ac " " ","",.. ao ac so
.....N zc '" zc " "M' x,CO ,.. ,.. .. .. .. ao ,.. io ,,. '", zo
""L''''N'' ao
.....TO ,'co ,.. ,.. .. .. .. ac ,.. ,,. ,..
SOUTH • ••,e. .. ,.. so '" '",
u, s, S. A, ao ac

ac

' AG ' NT'N' .. .. .. ,,.
0'

....' ...l'. .. '" ao ac zc "C....Ol 'ON' '" '" '" .. .. ao ao "
,,. 11.11.0

'''''"' ''D '" '" '" '" " " ,.. zc
" 'W'" ao ao zc cu '" so zc ic '"' NO" ," ao '" zo
JA'A" ao '" '" ac ""'x,eo '" '" '" '" '" zc zc zo W 15.0 15.0 "...",..'.... ,.. '" W ac " ".... ATO A'CO '" '" su '" '" W ac ao W 15.0 15.0 "SOUTH "A'C' ic '" " '" " ao
U. • . •. A ao '"' " '" ac

WESTERN UNITED STATES TO:
.,....

'"' ,.. ec '" '" ,.. zc W '" '"" ~'N" ""
,.. ac ,.. '" ". '"

,,.
.....T".".. '"

,,, ac W 0 c '" rc ac " "CA"" ....., ac ao ,", ,.. '" ao ,", '" '" '". """ ....D '" W rs ,,, ac zc
N"W'" " '", ,", ,,, eu '" '" ac eo ac '",.."'. ,,, ,", ac ,"
~.. ,,, ,,, ao '" '" '"' ac ac ao ,..
MU,CO zo W ,.. '" '" W w, '"

,,.
'""''''"'N'' " ao '" '" W ac

'u'AfOA,CO '" zo '"' '"' '" zo W , ". ,,.
'"SOUTM .... 'c . W ac so " zc so

..... s, A. '" '" W, ". rc W W
••ST CO.'T '" ac '" '" '" '" '" W " '"

,,.
'"

A = Next higher frequency band may also be useful.
B = Difficult circuit this period.
G = Good, F= Fair, P = Poor." = Chance of solar lIares.
# = Chance of aurora.

DEALERS
Your company name and message
can contain up to 25 word_ fm liS OCTOBERlittle as $I SO yearly (prepaid), OT

~ ne ~D n" '" ~,

$15 per month (prepaid quart.,.-ly). 1 2 3 4 5 6;';0 mention of mail-order busi ness

or area code permitted. D irectory text PIF P PIF F F G
artd payment must reach us 60 days in 7 8 9 10 11 12 13advltl1('C of publica tion. For example,
advertising for the December '84 i<;"me FIG F P P P P PIF
must be in our hand_ by October 1st. 14 15 16 17 18 19 20~a il to 73 ~tagazine, Pet.,.-hor<lllgh

F FIG PIF P PIF G PIFNH 03458. AITN: Nancy Ciampa.

21 22 23 24 25 26 2:1
PIF G FIG PIF G G G

28 29 30 31
FIG F G G
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, ''' A.m.., .,. '•• Ou", "mo ..... ,,"~ ,ttd .woop ''',,' thol '"C".,.... ",,",.,"
.~""' y I",. '0 ..,m" <lNr ",o",ng "Onnl _orv "'orr fi" """" '" n'g" ,'...
QUO<><y '0"..... ot,,", .."u_ ''''c,"''.••".... "'1>1'0' "OI4OH • ~ C.h -
",,, _ ""'" « ;.goo '",m ".1i0" '0 0 2~Si"" • !,IOyOd"••"b" ,WOO<'
'"n" • ", 0..... ....o ,t,"',,"" • , '... " '\l••' ","'c.o . eM'. CMl CI NE EXT..""
. M INTom" 'V""",. ) • '«'''' 0''''' •., _"',on.Z ..' . '''''''' • • um" ,"",on"" 0' CM" .e"C'" ......o' m. d" P"""" .. ""\I" ".". • ' _ 0 g... ,,"
. ,,_ ,,"," po' • • O'C foe"• • ""\I'" ._

45 MHz DUAL SWEEP OSCILLOSCOPE
$7999 5

hign_""""'on--
20 MHz DUAL TRACE OSCILLOSCOPE

$3999 5Un'0'l'8. _ qual ity 0' 00 ""boata ble w oes, ' he Ra msey ,",c '"<>
>copt! comf"' " to o' ho" COOl ing hUnd red. mor • . F••tures inc lude
o compon.nll..."n~ ""Cull for ' .....Of, capac ilor, q'g'llO' e lrcu" an d
d.<)de " 'long • Tv "<1<10 $ync '''le< • w'de """""MIn 3. n,~h un, ,_
,,, ,ty • ;n'o,"" 9"" OU'" Iron' ponel " OOe 'ot.to' • Zo.., . ''' go
..,n'ot"t1y '-y mode ' " '9 ul.,0<1 ~o... ' .uPP'Y • bu.'Hn col' brOW
• roc" oohd 'fOgg.fing

•

".

RAMSEY 0-1100
I' YOM MULTITESTER

Co mpoc' an d ,. I,obl• . d...gnod to
se"ice. w,oo ••" e ly o! OQu,pme nt
F••,u'•• ,nc' udo ' m"f(l( .,.c'
,cole ' do ubl. -j. ".led p,ec••,on
m""'"9 coil ' d OUb l. Oyof load p ro 
'Kl iO" ' , n 'de . ' lo w co" untO 10 f
' he beg,"""' 0.....pa'. M C' -uP
un it

5199 5 ".'lood. and
b. . ...... '",,'udod

NEW RAMSEY 1200
YOM MULTITESTER
C!>oc k "a n.,"o~, d ,ode • • nd
LEe. ",,'n tM p'ol....'o"'"' Qual,'y
ma '., Ol~e, •• • tu,,", inc lude ;
doc,"'" ""a le 0 20K _0" mo' ,,'ng
oy"am • J '~' m"ro<e<I ""ala '
POIO"'V , tc~ • 20 me• • u~ ng

,. ng a'e'y p",bM • !>,g"
,mP' Cl pl..,,< c...e

5249 5 1...._ ....
Hll"')" I"cl._

RAMSEY O~3100

DIGITAL MUlTIMETER
A. hab le, . cc u,a' . d,g"OI m...
Ou'am.n".'.n . m. zingty low
c",t 0 '~· I i na cOlO' c oded pu. !>
button•. Speed. ,a ng. 00"""'00
_ . "., pl"",c " I, oland ' ,oea"'"
inpu' 1'<'" o''''''OId p,o' . ctlOn
on II I ,a nge' " 3:0 d.g" lCD d i. ·
ploy w,,~ . " ' 0 " rO, outo pol. PI'y
5 iow lIAT. 'M'c" o,

5499 5 Io.l lo.d• • "d
boll0'Y '""Iuclod

--
•.. -•••

CT-70 7 DIGIT 525 MHz
COUNTER
lo b QUO'''Y al. b,."""""gn pr j"", Fea ture ,
• 31 req ue ncy ..ng"" "",en .. i' " p,e .mp • d" .1
••loc"~la g.te tI""" • .go te oct..,tv ,nd «;.to<
• romv@ ,oo MH"vb,ca' ...n, ,,..'ty • w'de
Irequ.ncV,"ng• • , Pbm ' cc,," c y

CT-l0 ' " . ,. ,
Bp-. n,c.d p.c " .. , .... , ..

$' 3i ,95
' ( .is

A "'." '. 'o b be fich cou n' ....wil ~ "l'lIOnOI
rec frequen c y .da p' or, "'~'c~ tum. lno CT·
50 inlO. dig". , .....doul 10' mos' .~y rec.....'
". 25 mV@ '50 MHZ'VPiCOl oonO'h'''Y ' a O i ~ "
d,Ofl"y ' I ppm .ccu,.cy

51699 5 .,• •

CT-50 8 DIGIT 600 MHz
COUNTER

CT-ro ' it .
A ~ · 1 rocei"" .da p' .... ' '' . .

w'...d 1"<1"....
AC """P'.'

CT-I25 9 DIGIT 1.2 GHz
COUNTER

61'-4 n« od pacl<

A g d,g" «",,"'e, lno, "" II ",,' pe rlo,m unilS cos"
,ng "" M ' ''''o me.... 0 ga'o '"d'<.'o' _ 2(mV@
, ro MHz typica l ..nsoh., ty . 9 d,g, t d' oplOy
• , pp m . ccu'.cy • di.play ~old • du. 1inp uts
w,tn p,oamp.

" 21,i~
,n ,K

I.i~

CT-90 9 DIGIT 600 MHz
COUNTER
ThO '0"" ,. r..I'''" ' 0' I... lnon $300 F"'"",S3
,oloct.ble ga le""",, ' 9 d'g'" • got . indic.'or
• d"pl'Y hold ' 25mV@'5I) MHZ 'YPical..,n."",,'y ' '0 MH: "m.~.,o fo' WWV c", '~,"I,on
• , ppm acc,,'acy

514 9 9 5 ..I'.... ''''''''d••
• C ' ''''pl. ,

CT·9Q "' ., ." .... , .. , . . , ., , .. ,ov_, 0. ' PPM ove n " me b .
61'-4 nica d J"cl<

$il.K.~... i d '""',,cIo.
.C p'..$1199 5

l ~

.,"""""",NO" ...v~,,'-~·l<.,,- ,""'

t(;) • ..'"

DM-700 DIGITAL MULTIMETER
I' r''''' ' i'''' ' ' QU.'"V''' no~by.., p" ce. f . o
' ure, include 26 d,l«,.nt ,.nge••nd 5 func_
lion• • J'~ d 'gil , '" inc h LEO d "pl'V • , ulo,
m""o doc,m. 1pl.c""""," .",omOtiC PO" "'Y

PS-2 AUDIO MULTIPUER

. . . , .. I-Oi.951'$·1 8 "1 . . , .. , ." ., .. , .

PS-1 B 600 MHz PRESCALER
Extend. , tHI rang<l of yo" , pre...nl c"", nW 1o
600 MHZ ' 2 .,ag a\>fe .mp • d,. ide by 10 Cof'
cu'''y " """S''''' 'y;~V @ '50 MHZ " BNC
cOnnecto'" d" oy C<>J nter

5599 5 ""' ....,uclo.
AC """Pl"

w'''''' ,...Iuclo.
AC adOll' "

, , .. , .. , . " ., .. I3O.KPA-2 " I.

5449 5

Tn. pR·2 '0 ,,,,,a' 10' meaouPlog wea k " g nol.
I, om 10'e ' ,000 MHZ _ Ila' 25 d b ~a,n - lINC
connectors ' g reat lOt '""ling RF" 0 ,''''. '
rece i"" ,fTV pre.mp

PR-2 COUNTER PREAMP

$3I,i~

..".d
PS-2 , ,' ,

$499 5

The PS·2 " ".ndy I", hillh r""oM, on ' u<M
'..O"""on "",o,u,o"",n". mu ll'pl '''' UP ,n Iro·
Q"ency • g,••• lor p~ '''''0 moasuremenlo
• mullipli.. by '0 Or '00 ' om Hz ,oso,,,tion &
b",'Hn ..gnol p'e.mpIO<>nd, t,,,,,o r

' '''.K
, ., ' .K

...i..... ;"",""".
AC . d.pto,

OM ·1OO '".
Mp· , pro"" ...,-
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Placing a ca ll is stmpl
Send your access roc
from your mobile Iexan
pie : • 73). This brings u
the Pa tch and you w
hea r dtal tone tran"ll1ill~

from your base s ta tioo
Si nce SMART PATCH
c hecking about onee IX
second to see If you ....·a r
to dial, a ll you have to d
is key your transmitte
then dial the phone nun
ber. You wilI now h...
the phone ring and som,
one a nswer, Slnce the"
hanced control t>yt>lem •
SMART PATCH is COt;

stanlly checking 10 St"('

you ...ish 10 talk , you n_
to simply key your lTiint
m itter and th t>n la ll.
That's right . you si mpl
key your tTant>miner t

Interrupt the phone li....
The base s td tion a ute
m atically stops transmi
ting a fter you key you
m ic . SMART PATCH doe
not requi re e ny specie
tone equipm('nt 10 conn e
your base sld tion . il sa m
pies wry high freqU('oc
noise present a t you
receivers discriminator t
determine if a m ubile I
present. No word.. o r sylll
bIOI'S are ever losr .

WARRANTYI'
YES. HlO day!> of ....a rra r
Iy protection. You '>impl
can't go ....'rt>llg .
An FCC fyJl'l" dCCeple
couple r is a~-ai ldbll/' 10.

SMART PATCH.

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
USoIl' SMART PATCH for :

• Mobile (o r re mote b.,~~

to phone line via S imple
ba se . [see fig I. )

• Mobil e to Mub ile Vid ir
te rconnected base s t~

lions fnr extended ra rlgl
(see fig. 2. )

• Telephone lin.. 10 mobil
lor remote base).

• SMART PATCH u "",

SIMPLEX BAS E ST,II
TION EQUIPMENT. Us
your ord inary base sl<
tion . SMART PATCi
does this ....ithout inll/'
fering ....i lh the nOTln;
use of yoor radio.

How To Use
SMART PATCH

•• I!I!II!I!II. HJIIH
--~ ._ ...-

k.•-----

---

-
-.
1_

• Give cum pl" le control 10
the mobi le . a llowing full
break in opera tion.

• Not inlmere lI,ilh the
normal Opt' ra lion of your
bast' sla tion. It should
not require you 10 con
nect and disconflt"C'l ca b
les (or Dip s\l.itch es!)
every tim(' you \l.ish 10
use your radio as a nor
mal bast' s talion.

• Not M!Wnd on voleme or
SQuelch st'ltings of your
radio. It should wQl'\t the
same regardless of what
you do with these eon
trois .

• You should be able to
hear your bast' station
speaker wtth the patch
insta lled . Remember, you
have a bast' station be
ceuse there are mobiles.
ONE OF THEM MIGHT
NEED HElP.

• The patch should h ave
s ta nda rd fea tures a t
no exira cost. Th('S('
should incl ude program 
mabie toll restric t (d ip
switch..s) . tone or rotary
dialing . proqearnrna b!..
pat ch a n d a ct ivit y
timers , a nd fronl pa n..1
ind icators of channel a nd
patch sta tus.

ONLY SMART PATCH
HAS All OF THE
ABOVE,

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch• • •
• Wilhout dn l'XlW'nsiv..

repeat ..r .
• Using a ny FI'I nanceiwr

as a base s ta tam.
• The secret r.; a S ll'lPlF.x

auropatch . The SMART
PATCH.

SMART PATCH
Is Easy To Install
To iM l<lll SMART PATCH.
connl'C1 the mult ico lored
computer style ribbnn cdble
10 m ic audio . receiver
discriminator. PTT. and
po....er, A modular phonv
cord is prm,idt>d for con
nt'Cricm to yonr phone Sl!'·
lem . Snond simple? ...
IT IS!

What To
Look For In A
Phone Patch
The best w"v 10 decide
what patch is righl for you
is 10 firsl dt'Cldt? ",'h"t a
patch should do . A patc h
should:

Com m unica t io ns Electronics Specialties. Inc.
P.O. Box 2930. Winter Park . Flnrid" 327 91.1
Telephone : (305) M5-0474 0 .. can . olJ.fre . (800)321·9956



·209RH shown ~1aI size.

TheYaesu FT-209RH.
5watts thatvnur
batte " I =1" with.nescan lYe
Have the power you need when you need it with
'aesu's new 5-watt, 2-meter handheld. FbNer to
getout in situations where ordinary HTs just 'NOn't
make it

\/IJe designed our HT with a unique user
programmable fb..o.oer Saver that puts the rig to
"sleep" while you're monitoring and "wakes it UpM
when the squelch breaks. So you can listen fOr
boors and still have plenty of power to hit those
bard-to-reach repeaters when you need to.

With the FT-2l.:"17RH there's no need to fidd le
with knobs when you change from one memory
channel to anotherThat's because you can inde
pendently store everything you need in each of
the ten memories: receive frequency. standard
or non-standard offset even tone encode/decode
with an optional module. And then recall any
channel at the touch of a button.

It's easy to hear what's happening on your
favorite repeaters or simplex frequencies.Just
touch a button and scan all memory channels,
or selected ones. Or all frequencies between
any two adjacent memories. Use the priority
feature to retum automatically to your special
frequency when it becomes active.

Bring up controlled-access machines with
the optional plug-in subaudible tone encoder/
decoder. independently programmed from the
keyboard for each channel. Listen for tone
encoded signals on selected channels-without
having to heara bunch of chatter- by enabling
the decode function ,

The FT-209RH, which CCNer'S 10 MHz for
CAP and MARS use, comes complete with a
5CO-mAh battery. charger and soft case.

For those who want a basic radio without
the bells and whistles, consider the compact
lightweight FT-203R,This economical HT features
2 5 watts of power and an optional OTMF key
pad. Most all the accessories fOr the 209 'MY!<
with the 203. includi ng an optional VOX headset
that gives you hands-free operation that's perfect
lOr public service events.

So when you visit your dealer. let him
k.noN you 'NOn't settle for anything but the best
A radio built by 'aesu.

......... El«b..,lcs Coopontlon
6851VIlalthall 'I/Virj. Paramount CA 90723
(213) 6Jl-4OOl
Yaesu Cincinnati Service ee.lter
~ Gold Park Drive, Hamilton, OH 45011
(513) 874-lm.

Prices~ spectfOtions subject [0 change without nodce.



pace5eUet in amal d

TM-211A Des... a new turn in 2 meters/70 em.

TM-201 A/401A
The extremely popular TM-20lA
2 meter FM (25 watts, 142.000
to 149,000 MHz) and the
TM 401A 70 cm FM (10 watts.
440~450 MHz) ultra compact
mobile transceivers ate also

- eva table

for future reference. and It IS also

TM 411A oller you the best III 2
meters and 70 em operations!
SUfi' II FCC dfJpwval

Optional accessories:
• CO 10 Call Sign Display
• PS 430 DC, Power Supply
• KPS 7A Power Suppl-y
• MC 55 M bl e ~~ ph ne wi th

T me Out T mer
• ~~A 4000 Dua Band ~ 1 b te

nter ia Wth 0 P xer
• SW 100A B SWR P wer meters
• PG 3A N se F ter

More mformation on these prod
ucts IS available from authorized
dealers of Inc-Kenwood
Communications, 1111 West Walnut
Street, Compton, CA 90220.

displayed on the LCD readout.
The CO 10 can store all sign data

1
.of up to 20 stations allow ng you

to QU kly check to! ca s f you
have been absent tram your station.
and revIew your contacts for logging
purpo es The DC S leal s gn data
transmrss on system uses mark and
space frequencies with n the normal
speech band Width (compatible
w/most repeaters).

~'-----_,J
10 respond to a "group call" or
"common call" code. Prog ram your
call stqn (up to 6 digits) In the ASCII
code and it IS automatically transs-;..."., '"
nutted when the transmit ke-y ...;,
is depressed, The CO -1O

stores the calling station's
call Sign In its memory

power on HI and 5 watts (approxr
matetyj on LO power. Dual digital
VFO's, built In, highly visible yellow
LED display. five memori es pius
COMM Channel add to this impres
sive array of features The TM 211A
and TM 411 A each boast high per
totmance rec eive and transm t
specifications and an extern I h gh
quahty speaker that provides unsur
passed sound qu ality. Mounllng
fleXibi lity IS also a feature Yes al
these features, plus pnonty watch,
memory and programmable band
scan, microphone test function.
audible "beeper " for operation con
firmation, repeater offset SWi tch and
reverse switch. The TM-21 1A and,

The optional CD-lO helps
x mile your use of Kenwood s
o senary new signalling concept,
S DJg tiC uetchj. DCS

~:~ tal cod lion to open
S n a r hat has been
PI gra med to accept the specific

ode bemq transmitted. Up to
100,000 different 5 digit codes are
possible. auowmq each station to
have its own "private call" code or

CD-10/DCS

The TM 2"A 2 meter and the
TM-41 1A 70 '111 mobiles combine
ultra cornea ze with the added
feature of a 7 p smon adjustable
f t panel, a lowinq you maximum
I e Ity m bOth home and automo-

e nstaa II s These compact
;;;elvers Iso feature Kenwood s
~ nve DCS (Digital Code

feu t that allows you
~;~am your transceiver to
n 0 only to transrmsstons fr om
statjcns whose radios transmit a
pre-selected digital code, Both
radios deliver 25 big watts of RF,
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