
•

Tutorial!

Homebrewers:



o
ICOM Dual Band Mobile & Handh

I
~m BcttIes K7IM ~

Dual Band Radios from ICOM!
Double your operating pleasure with Jcom's new dual
band IC-3210 mobile and IC-32AT handheld FM trans
ceivers . Each unit incorpora tes a wealth of special
features and options designed to move you into the fore
fron t of today's expanded 2-meter and 440MHz activity.
learn dual banders : the FM enthusiasts dream rigs!

Wideband Coverage. Both the IC-321O and
IC-32AT receive 138 to 174MHz including all NOAA
weather channels. transmit 140 to 150MHz induding
MARS/CAP, and operate 440 to 450MHz. Tota!
coverage of today's hottest FM action!

Full Dupin Operation. Simultaneously transmit
on one band while receiving on the other for incom-
parable dual band autopatching! -

20 Memories. Store any combination of standard or
odd repeater offsets and subaudible tones .

Powerful! The IC-321O delivers 25 watts output on
both bands. The IC·32AT is five watts output on both
bands. Selectable low power for local use on both units.

Programmable Band and Memory Scannin!l.
Includes easy lockout and recall of vanous memones.
Exceptional flexibility!

Repeoter Input Monitor Button. Opens the
squelch and checks Tx offset simultaneously.

Priority Watch. Monitor anychannel for calls
wnuecontinuingoperationonanother frequency.

~al8eeper. Monitors for calls with your
subaudible tone, then gives alerting beeps.

Double Your Bands with Icom's dual band
IC-32AThandheld and lC-321O mobile, and double
your operatingpleasure on2·meters and440MHz.

o
ICOM
First in Communications
lXlM ArTwn:a n:., z:lllO.116tJ lYle. N.E., 8eIe'<ue. WI. 9lX)( o..t_s.vaHoth (206) 454-761.
3150 F'r8'rs Drw,~ 126.~ TX~11m Ptwa ParItway. s.. 201.A&ni. CiA :n349
((II C\'oIA[l,I" A0Ms0l II[X)I,i ArTwn:a n:.,1J71 ·15 IUd. lh: !I, f«J. i0 id, B.C. V6X 2T4Cad
"'_ : ' • __"'-._ _ ............ lXllt_..._~_FCC
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THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

OMNI ELECTRONICS
Laredo TX

PACE ENGINEERIN G
Tucson A1.

THE HAM STATION
Evansville IN

WESTCOM
san Ma,cos CA

CANADA:
CARTEL ELECTRONIC
DISTRIBUTORS

Su'rey B.C.
COM·WEST RADIO SYSTEMS, LTD.

Vanwu_ B C.

CIRCLE 12 ON READER SVlVICE CARD

OPTIONS
Yz second electronic voice delay
FCC registered coupler
CW ID chip

CONNECT SYSTEMS INC.
23731 Madison St.
Torrance CA 90505

Phone: (213) 373-6803

• Co nnec ts to M IC and ex t.
speaker jack on any radio. Or
connect internally if desired.

• Can be connected to any HT.
(Even those with a two wi re inter
face.)

• Ca n be opera ted s im plex,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera
tion.

• 20 minutes typical connect time
• Made in U.S.A.

HENRY RADIO
Loll Angeles CA

INTERNATIONAL RADIO SYSTEMS
M,ami FL

JUNS ELECTRONICS
CuI"", City e A

MADISON ELECTRON ICS SUPPLY
HouSlon TX

MIAMI RADIO CENTER CORP.
M,am i FL

MIKES ELECTRONICS
FI. Laude'da.... Miami FL

N&G DISTRIBUTING CORP.
M,ami FL

Pr ivat e Pat ch TIl

= NEW FEATURE

.". * 1# or multi-digit connect/discorr
nect

.... Fully regenerated tone dialing

• Pulse dialing
• Toll protection
• Secret toll override code
• Busy signal disconnect
.... Dialtone disconnect
• CW identification
• Activity timer
• Timeout timer
.... Telephone initiated control
.... Regenerated DTMF selective cal ling

• Ringout 1.
.". Ringout or Auto Answer on 1-8 rings 2.
• Busy channel rtnqout inhibit 3.
.... Status messages
.... Internally squelched audio
• MOV lightning protection
.... Front panel status led's
.". Separate CW 10 level control

"... 24 diD switches make all features
user programmablefselectable.

AM ATEUR ELECTRONIC SUPPLY
Milwaukee WI, Wlc kl,ne OH,
O< lando FL, Clea,..,ater FL.
La$ Veg,"s NV

BARRY ELECTRONICS CORP.
New York NY

EGE. Inc.
Woodbridge VA

ERICKSON COMMUNICATIONS
Cnicago IL

HAM RADIO OUTLET
Anahelm CA. Burlingame CA
Oakland CA. Phoenix lIZ.
san o.eoo CA. Van NUYlI CA,
Allanla GA

• . •-'-e
0 1.. , cos CO.. 0'10(;

OIAl ACCESS REMOTE/INTERCONNECT

•

The new telephone ini tiated control ....
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any reo
peater from any telephone! From
your desk at the off ice, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in fuJI control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri
vate Patch IV if you forget to send #
(to remote ly disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of telephone in
itiated cont rol for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you fu ll use of the radio system from
any telephone. And of course you
have fu ll use of the te leph one
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con
tact your dealer or CSI to receive
your free four page brochure,

Private Patch IV will be your most
import ant investment in commun
ications.

• Initiate phone calls from your HT or mobile
• Receive incoming phone calls

NEW!. Telephone initiated control .. .
... Operate your base station with complete control from any telephone
... Change frequencies from the controlling telephone
... Selectively call mobiles using regenerated DTMF from any telephone
... Eavesdrop the channel from any telephone
.... Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.



Group A

• Frequency accuracy. ± . 1 Hz maxrmum • 4(fC to + 85°C
• Frequencies to 250 Hz available on special order
• Conti nuous tone
Group B

TEST-TONES: TOUCH·TOSES: BURST roSES:
~~ 69' 12'" 1600 18~ 2150 " 00

I ~~ no 1136 "50 1'lOO 2200 "50
isoc '" 1477 1700 "50 "50 2lOO
2115 '" 1633 "50 2~~ BOO "50
280~ 1800 21 00 2)50

67.0 XZ 9U ZZ 118 828 1~6 ,7 ~A

71.9 XA 94 ,8 ZA 123.03Z 162 .2 ~B

14 ,4 WA 97 4Z8 127.3 3A 167.96Z
11.0 XB IlXI.O IZ 1.11 8 .'B 11386A
19.1 SP 103,S IA D6.5 4Z 179.96B
82.5 YZ 107,2 IB 141.3 4" 186 2 7Z
85.4 y" 110 9 2Z 146 2 4B 19281A
88.5 YB 1148 2A 151,4 5Z 2Q3 .5 \l1

.

OUf new Universal Tone Encoder lends its versatility
10 all tastes. The menu includes all CTCSS. as well
as Burst Tones. Touch Tones. and Test Tones. No
counter or test eq uipme nt requ ired 10 set frequency-
just dial it in . While traveling. usc it on your Amateur
transce iver 10 access tone operated systems. o r in
your service van 10 check out your customers' re
peaters; also. as a piece of test eq ui pment to modulate
your Service Monitor or signal gene rator. It can even
operate off an internal nine volt battery. and is available
for one day de livery. hacked by our one year warranty.

Food for thought.

• All tones in Group A and Group B are incl uded .
• Output leve l flat to within 1.5dh over enti re range se lected.
• Separate level adju st pots and output connections for each

tone Group .
• Immune to RF
• Powered by 6-30vdc. unregulated at 8 rna.
• Low impedance. low distortion . adjustable smewave

output, Sv peak-to-peak
• Instant stan- up.
• Off position for no tone output.
• Reverse polarity protection built- in .

• Frequency accuracy. ± I Hz maximum - .woC to + 85°C
• Tone length approximately 300 ms. May be lengthened,

shone ned or eliminated by changing value of resistor

Model TE·64 $79.95

!'rIf COMMUNICATIONS SPECIAliSTS
426 West Taft Avenue. Orange. California 92667
(800) 854-0547/ California : (71 4) 998·3021

CIRCLI I O ON IIUDlII SlIIVlCI CARO



MFJ 3 KW Roller Inductor Tuner
..• lets you get your SWR down to absolute minimum •• something a
tapped inductor tuner just can't do .••
. . . plus you get a peak reading Cross-Needle SWR/Wattmeter. 6-posltlon
antenna switch, balun for balanced lines a nd 1.8-30 MHz coverage.. .$239.95

MFJ-986

$2399 5

CIRCLE 2 4 ON REAOER SERVICE CIoRO

FOR YOUR NEAREST DEALER
or to order ca n toll free

800-647-1800

signal •• pIlLS it reduces TVI and RF In
your shack caused by Ieedltne radiation.
The MFJ-986 Dtfferentlal-T Tuner l "':

Get absolute minimum SWR
Get the tuner that Incorporates the

latest Innovations by the world's leader
In antenna tuner technology:

see your dealer today for the new
MFJ-986 Differential-TIm 3 KW Roller
Inductor Tuner. Include $10
shipping/handling If ordering direct.

One Year Uncon d itio n a l Guarantee

WHY CHOOSE AN IIP',J TUNER?
Hard-earned Reputation: There's

Just no shortcut. MFJ rs a name you. can
trust .• more hams trust MFJ tuners
throughou t the world tha n all o ther
tuners combined.

Proven ReIlablltty: MFJ has made
more tuners for more years than
anyone else .. with MFJ tuners you get a
highly-developed product with proven
reliab ility.

First-rate Performance: MFJ tuners
have earned their reputation for being
able to match Just about any thing -
anywhere.

One full year unconditional
guarantee: That means we will repair
or replace your tuner (at our option) no
matter what for a full year.

Contlnutn, Service: MFJ Customer
service Technicians are available to help
you keep your MFJ tuner pe rfonnlng
flawlessly - no matter how long you
have It - Just call 601 ·323-5869.

Your very best (,Iaiue: MFJ tuners
give you the most for your m oney. Not
only do you get a proven tuner at the
lowest cost -- you also get a one year
unconditional guarantee and continuing
service. That's how MFJ became the
world's leadm g tuner m anufacturer .- by
giving you your very best IXJlue.

Choose your MFJ tu ner with
ccnndence! You're getnng proven
performance and reliability from the
most trusted name In antenna tuners.
Don't settle for less.

Call or write for e f ree full-line MFJ
ca tar og wtth all 10 of our tuners and
tons of ham radio accessories!

MFJ

Instead of fooling with your tuner.
The compact IO~;' x 4Va x 15 Inch

cabinet has plenty of room to m ou n t the
stlver-plated roller Inductor away from
metal surfaces for maxim um g -- you get
high efficiency and more power in to your
antenna. .

The -.--lde spaced air gap differential
transmitting capacitor le ts you run a fu ll
3 KW PEP .. no worries about arcing.

A New Directional Coupler:
Accurate SWR and Power Reading
MFJ's Cross-Needle SWRJWattmeter

gives you more accurate SWR and power
readings over a wider frequency range
with no frequency senetuve adjustments.

That'. because MFJ's new directional
coupler gives you up to an order of
m a gn itude higher directivity and
coupling factor th an conventional circuits
... pIlLS It gives you a flat frequency
response that requires no frequency
compensation.

The cross-needle meter lets you read
forward/reflected power In 2 ranges:
200150 and 20001500 watts. The meter
lamp is front-panel switched and requires
12 volls.

A swucb lets you select peak or
average power read in gs .

A New Current Balun:
Reduces Feedline Radiation

Nearly all commercially built tuners
use a "voltage" balun. The " voltage"
balun forces the ooltages to be equal on
the two antenna halves. It minimizes
u nbalanced currents only If the a ntenna
Is perfect ly balanced -not the case with
practical antennas.

The MFJ-986 uses a true current
balun to force equal currents Into the
two a nten na halves -- even If your
antenna Is not perfectly balanced -- so
you get minimum unbalanced currents.

The current balu n gives superior
balance over the " voltage " balun.

Minimum unbalanced current reduces
field pattern distortion -. which
concentrates your power for a stronger

MFJ ENTERPRISES, INC,
Box 494, Miss. S tate, MS 39762

601 ·323·5869 Telu: 53-4590 MFJSTKV

MFJ'. Innovative new DIfTerenUal-T
Tuner tm uses a dlITerential capacitor that
makes luning foolproof and easier than
ever. It ends constant re-tuning with
broadband coverage and gives you
m inimum SWR a t only one setting.

The new MFJ-986 Is a rugged no
compromise 3 KW PEP Roller Inductor
a ntenna tuner that covers 1.8-30 MHz
continuously. Includi ng MARS a nd all the
WARe bands. The roller inductor leta
you tune your SWR down to the
absolute minimum .. something a
lapped Inductor tuner Just can't do.

A. 3.dlglt turns counter plus a spinner
knob gives you prectse Inductance
control -- so you can quickly return to
your favorite frequency .

You gel a lighted Cross-Needle m eter
that not only gives you SWR. forward
and reflected power at a glance -- but also
gives you a peak-reading function! A
new directional coupler gives you even
more accurate readings over a wider
frequency range.

You get a 6-posltion ceramic antenna
switch that lets you select two coax lines
and/or random wires (direct or through
tuner), balanced line and external
dummy load .

A new current balun for balanced
lines m inimizes feedll ne radiation that
causes field pattern distortion, TVI and
RF In your shack. Ceramic feedthru
Insulators for balanced Hnes withstand
h igh voltages and temperatures.

New Antenna Tuner Technology
MFJ brings you three innovations In
antenna tuner tech nology: a new
Dlfferentlal-T"1'll circuit simplifies tuning:
a new directional coupler gives you more
accurate SWR. forward and reflec ted
power readings: and a new current balun
reduces feedlJne radiation.

Dtfferential-T Tunerll'll:
A New Twist on a Proven Technology

By replacmg the two vartable
capacitors with a single dlffert'nllal
capacitor you get a wide range
T-network tuner with only two
controls - the differential capacitor and
a roller in ductor.

That's how you get the new MFJ
OlfJerential-T Tunertl'll that makes tuning
easier than ever, gives you minImum
SWR at only one setting and has a
broadband response that ends constant
re-tuning. You 'll spend your time QSOtng

MFJ . . • making quality affordable
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Number 1on rour Feedback card

Welcome, Newcomers!

Attenuate- l essen, reduce in power.

Rig-Jargon for a nenemnzreceive radio. also known as a transceiver.

Shack-Jargon for radio room .

Ham- Jargon for amateur radio operator.

... de NS1B

ionized enough to allow high MUFs, which
keeps the higher frequency HF bands open .
At the same time, however, the lower frequen
cy HF bands are usable because the active
weather has subsided, reducing the atmo
spheric noise level, and the lower ionospheric
layers are not so prom inent, which leads to
tess attenuation of these waves. This time of
year , it's sometimes even possible to hear OX
activity on 160 meters, amateur radio's only
Medium Frequency (MF) band. During this
time also , you often hear sky-wave activity on
the 1D-meter band. This is especially signifi
cant for newcomers to the hobby: 10 meters is
the one HF band on which the Novice-c-ame
teur radio 's entry-level licensee- has voice
privilegeslEIJ

Voice- This reters to the modulation of the radio wave by signals produced by the human
voice. This is normally done by speaking into a mic rophone. Novice class hams are
allowed to operate only CW (Morse code) on the other HF bands.

10-meter band- Amateur radio's highest frequency HF band. It ranges from 28 Mega
hertz (28 million cycles/second) to 29.7 Megahertz (29.7 million cycles/second).

Sky Wave- A radio wave that travels up to, and is then refracted back to Earth by, the
ionosphere. A single sky skip wave-one that is refracted Just once by the iono
sphere-can travel up to several thousand miles. They are mainly responsible for
worldwide radio communications.

Propagalion- The transfer of energy through a medium, such as the atmosphere or
space.

High Frequency (HF)-A subspectrum of the radio frequency spectrum ranging from a
frequency of 3 Megahertz (3 million cycles/second) to 30 Megahertz (30 million cycles/
second).

Radio Frequency Spectrum- The portion of the electromagnetic wave spectrum that
covers waves whose wavelengths range from 30 kilometers to 1 mi llimeter. The
corresponding frequencies are 10.000 cycles/second (10kHz) to 3000 billion cycles!
second (3000 GHz).

Why September?

The fall is the best time for sky wave propa
gation across the entire HF subspectrum.
The upper layers of the ionosphere are still

MUF, however, generally doesn't go above 30
MHz-the top end 01 the HF subspectrum.

A number of factors determine the minimum
Irequency lor effective skip-wave communica
tions. The two main factors are ionospheric
absorption and atmospheric noise. As you go
down the spectrum in frequency from the HF
subspectrum, the lower layers of the iono
sphere increasingly absorb radio waves, and
there is a higher rever 01 " natural" noise-ran
dom radio waves generated by thunderstorms
and other sources of atmospheric static dis
charge.

OX-l ong Distance. Distances considered OX varies with the band. Distances over
300-400 miles away are considered OX for 160meters. Worldwide communications on
160 meters is infrequent, but does occur.

Band- A group of frequencies in the radio frequency spectrum. The spectrum contains
many subspectra. which in turn con tain many bands.

GLOSSARY

lonosphere- A layer in the upper atmosphere. ranging 35-200 miles above the Earth's
surface. So called because molecules at that revet are ionized (i.e., they lose electrons)
by solar rays passing through them .

Medium Frequency (MF)- A subspectrum of the radio frequency spectrum ranging from
300 kilohertz (300.000 cycles/second) to 3 Megahertz (3 million cycles/second). The
AM broadcast band is a Medium Frequency band.

Open- Active .

What is HF?

"So, how far can you talk on that thing
Russia?!"

This is a typical skeptical question non
hams ask as they tour the shack , nodding
thei r head toward the radio equipment. Usual
ly, I sit down, warm up the rig . and within ten
minutes prove to them that it is. indeed, possi
ble to speak with Soviets, Japanese, Aus
t ralians _.. with people in any part of the
world! Often enough, their doubt turns to awe .
Direct communication with someone any
where on Earth is one of amateur radio's clas
sic lures!

Consistent direct worldwide communica
tion occurs only on the ama teur radio bands
located in the High Frequency (HF) portion 01
the radio frequency spectrum. Why only
there, and not at higher or lower bands?

Look Upward

It helps to first know something about the
Ion o sp he re . This is a wide , electrically
charged atmospheric layer located 35-200
miles above the Earth's surface. It exists be
cause solar energy from space bombards the
upper atmosphere, separating atoms into ions
and tree electrons. As this energy continues
through the atmosphere toward Earth, ioniz
ing as it goes, it grows weaker. Negligible
ionization takes place below 35 miles above
the Earth .

How does this allect radio wavesv.-.n
bends them! As the wave passes from an area
of lesser ionization to one of greater ioniza
tion, its angle to the division line is less going
away from it than what it is going into it. If a
wave approaches that division line at a shal
low enough angle, the wave departing the divi
sion line will travel parallel to that line. lithe
approach angle is shallower still , the " depar
ture" wave will turn back into the original
medium u.e.. Ihe lower atmosphere). You can
easily imagine this last scenario for a radio
wave Irom Earth entering the ionosphere,
since it's constantly passing into areas 01
higher ionization .

A wave refracted in the last case travels
back to Earth. The Earth reflects it back to
ward the ionosphere. Waves that travel in this
vertical Zig-zag pattern between ionosphere
and Earth are called sky waves or skip
waves. The signals your radio picks up Irom
distant short wave and AM stations at night
are carried on sky waves.

Radio waves higher than a certain frequen
cy, however, pierce the atmosphere and con
tinue out into the vast unknown. This happens
because they have too much energy and too
narrow a wavelength lor the ionosphere to
contain them. That " c ertain trecuencv. '
called the Maximum Usable Frequency
(MUF), varies with how densely ionized the
ionosphere is. The more this layer is bombard
ed with solar energy , the more ionized it be
comes, and the higher an MUF it allows. The

4 73AmateurRadio . September, 1988
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penatry olloel signal strength, )IOU
_ .....k1_k*MiI"ll contract
You _ no IDnger neglect Amaleur
Radio'_ Prime Direclive: lo . mtiu....
astically espouse lhe l>Obby where
no ham has gone before In 0It>er
words, gel 0UI1h8fe and huslia'n.
• a greal hobby. and )IOU __ It '0"
01 hamdom 10 rucrUI! new li<:&osees
t,om all walk_ of lire, Whet'e do)'OU
SIMI? Try )IOU' M.ghbors. unles.
)'OU'Wi *eady tumed them~
)IOU woth RA. How about your Ioc:aI
xhool 01 churd'l7 Put 1"981'- a
packot oemo al lhe compuTe. STo.•.
The<e )IOU 110· N.ow you're cookin' ,
And ebove ell , lei uS know how
)'OU'f6 dOng
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the League might be beginning to
panic . In case your knowledge 01
ham history is vague, the League
has maintained its position as the
OfIly representative of amateur ra
dio in America by ruthlessly killing
off every upstart. Hey, that's the
American way, right? That's the
way our corporations do it-the
way one 01 our largest industries,
organized crime, does it-lhe way
poli ticians do it. You can't ask for
a more accepted and pragmatic
approach to survival.

RAIN has thousands 01 listen
ers who tune in to their broadcasts
every day. Indeed, I suspect that
Ihe only thing preventing the lis
tening audience trom becoming
two or three times its size is the
inability of so many amateurs 10
translate GMT (Z) into local time
.. . so they're never sure exactly
when to listen .

I'm exaggerating, right? There
goes Wayne again . Well, let
me lay it out lor you where it
hurts- many hams can't tell time.
I've DXed from dozens of coun
tries and then come back to
stacks 01 aSL cards. When I try 10
square the ca rds with my log
sheets I go bananas. An amazing
percentage of the OXers-the
hams YOU'd think by now would
have some inkling as 10 what time
they've made a contact-even
what day-get it wrong. I have to
go through my logs, first checking
plus or minus ten minutes or so 10
make up for the old Timex watch
es being used . Then I have 10
check plus or minus one to three
hours--or translate from Central
Daylight Time to GMT-lor those
who don't know just what lhe GMT
lime is. If I still can't find it, I try a
day or two either way to make up
for their using a calendar from
some other year.

Messages 01 interest to ama
teurs are permitted to be broad
cast by lhe FCC. It doesn't say

fibrillations while Mendelsohn,
displaying his most benevolent
sneer, snickered inwardly at how
he'd snookered them, wiping the
blood from his verbal snee.

Arguing about the FCC rules is
as productive as arguing about
Bush's platform-with sotid an
swers as elusive. Sure, broad
casting is prohibited . II's illegal.
But it also Isn't defined . In that
respect, the League hasn't been
flat out breaking the rutes alt these
years-only in spirit. Not like the
paid-operator rule, which the FCC
has known about from day one
and blind-eyed , Tsk , another
scandal. Ho hum.

The RAIN crowd-and n's get
ting to be a large crowd these
days-has broadcast " bulletins"
on 3975 , 14275 and 28475 at
1300 , 1700, 2 100, 0000 and
O4OOZ daily. They encourage their
large network of stations to tape
these broadcasts and repeat them
on other bands, via repeaters and
so on.

With relays all over the world
New Zealand , Austral ia, Japan ,
South America, Central America ,
Europe , and the Middle East ,
there is an understanding 01why

by Wayne Green

aSL OF THE MONTH

To enter your aSL, mail it in an envetope to 73, WGE Center, 70 Rle.
202 N., Peterborough NH 03458, Alln: aSL 01 the Month . Winners
rece ive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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Right As RAIN

A contretemps erupted at
Dayton. The Rad io Amateur In
formation Network people were
astounded and amazed 10 find
themselves be ing attacked by the
league. I chuckled as I reached
lor their coals.

For years , the League has
broadcast its news bulletins over
the Offic ial Broadcast Station
(OBS). Despite the FCC reaura
lions prohibiting broadcasting
via W1AW with paid cperetcrs-,
and despite the FCC regulations
against paid operators for ama
teur radio stations, the league is
suddenly concerned over the
broadcasting by RAIN.

The league sent Mendelsohn,
the Hudson Division Director, to
do the dirty deed at the RAIN ses
sion et Dayton. Sieve called the
xerne black in front al tha crowd,
just about destroying the meeting
for RAIN .

Hmmm, wondered those nOI
too gifted with acumen , what ARE
the FCC rules about broadcast
ing? Golly, gee, Ihe rules do say
thaI broadcasting is prohibited.
The RAIN people went into logic



• Complete all band. all mode
transceiver with general
coverage receiver. Receiver
covers 150 kHz-30 MHz. All
modes built-In: AM, FM, CWO FSK,
l SB,USB.

_ Superb. human engineered
front panel layout for the
DX-minded or contesting
ham. l arge fluorescent tube
main display with dimmer; direct
keyboard Input ot frequency:
flyw heel type main tuning knob
with optical encoder mechanism
all combine to make the TS·940S
a joy to operate.

- One-touch frequency check
(T-F SET) during split
operations.

• Unique LCD sub display indi
cates VFO, graphic indication
ofV8T and SSB Slope tuning,
and time.

- Simple one step mode chang
ing with CW announcement.

- Other vital operating func
tions. Selectable semi or lull
break-in ON (OSK), RITJXIT, all
mode squelch, RF allenuator, ltner
select switch, selectable AGC,
CW variable pitch control, speech
processor, and AF power output
controt programmable band
scan or 40 channel memory scan.

- ....ISS6)
/'

4.

3.

J) SSBSlop. Tuning.Opelating InIlIelSB and
USB modes, tllis front panel control allows
independem. centinuouslyvaliable adjust
ment etthehigh 01lowfrelluencyslopesolthe
IFpassban4 The l COsub 4ispl"y illustrates
the tiIlering ocsu.on
. ) IF Hotch Filter. The lunable no tch uuer
sharply attenuaTes interfering sign.ls br 1$
much1$ . 0 dB.As shoW1l here.lheinll rlerrng
signal is reduced . while lhe desired signal
remains ueaftectee The nolch fi lter wOfks in
all molles n cept FM.
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1.

AF ';11"-' . -,1' .....

AF tune operation
. Trw:- Af TUNE luncllQrl~n

"'T,,'f'l""9 S'lI""'5 aNI .....'1" <lOIS"
. T ~" lu~ct 'otI ShOuld O"IVbe used

dU""9 OPf."aloon '" I"" CW recce

CW VBT

2.

1) CW Variable lan4wf4tb Tuning. Varr lhe
passband width continuouslyin the CW, FSK.
.,,11 AM modes, wilho ut affecl ing the center
tre ll uency This ettechvely minimizes ORM
110mnearbySS8 . nll CW sig nl ls,

2} AFTune.fnablell withlhe push 01 a button,
tbis CW in terterence frghter inserls a tun
I ble, th reepole IctiYe I,lt er betweenlheSSBf
CW demodulatorand tneaudIOam ph"er,OUI·
ing CW OSOs, lhis control can be usell 10
reduce inlll!e"ng signals anll noise. anll
peaks audiofreque ncr response101optimum
CWpellolmance

TS-940S
Competition class
HF transceiver
TS-940S-the standard 01
performance by which all
other transceivers are judged.
Pushing the etete-ct-tne-ert
in HF transceiver design and
construction, no one has been
able to match the TS-940S in
performance, value and rel i
ability.The product reviews
glow with superlatives, and
the f ield-proven performance
shows that the T$-940S is
" The Number One Rated HF
Transceiver!"
• 100% duty cycle transmitter.

Kenwood soecnes transmit duty
cycle time. The T5-9405 IS guar
anteed to operate at full power
output for periods exceedin g
onehour. (14 250 MHz,CW, 110
watts.j Perfect for RTTY,SSTV,
and other long-duration modes.

• First with a full one-year
limited warranty.

• Extremely stable phase lock 
ed loop (PLL) VFO. Reference
frequency accuracy is measured
in parts per million!

Optional accessories : c rystal OSCillator - MC-43S UPfOOWN hand
_ AT-940 full range (160-1Orn) automatic mic. - MC·60A. MC-BO, MC·B5 deluxe base
antenna tuner _ SP-940 exte rnal speaker station mcs. e PC·1A phone patch . Tl-922A
wi th audio filtering . YG-455C-1 (500 Hz), hnear ampl ilier - SM·220 station morutor
YG-455CN -1 (250 Hz). YK-BBC·l (500 Hz) CW _ eS-B pan display . SW·200Aand SW2000
uners: YK-BBA-1 (6 kHz) AM liner - VS-l voice SWA and power meters . IF-232CJIF-1OB
synthesizer _ SO-1temperature compensated computer Interface.
Comp/efe sevce manuals aTeava,lable forall Kenwood 1,,,n5Ce/vers and fnQsl acc"ssorles
Speaf>earOOl1s, featu'es. and pilC<'S are subtecl fa dIilnge W,lhouf noflC<' 01ob/OgilllOfI

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E.Dominguez St.. l ong Beach. CA 9OBI0
PO. Box 22745, l ong Beach, CA 90BOl-5745

CIRCLE :15. ON REAOER SERVICE CARe



Complere servce manu<lls ate available for all l< enwoOCf rreosceve.s and moSl accesscnes
SpeC,foe'H'l)(lS anC prICes are WO/ect to clli/nge wll/lOur IlQllce or ObIogaI>O/1

- Large, easy-to-read multi-func
tion LCD display with night light.

- Audible beeper to confirm key
pad operation. The beeper has a
unique tone for each key, DTMF
monitor also included.

- Supplied accessories : Bell hook,
rubber flex antenna, PB·2 standard
NiCd battery pack (IOf 2.5 w ooer
atom wall charger, DC cable,
dust caps.

Optional Accessories :
• PB-I: 12 v. 800 mAH NICd pack lor 5 W
ooroct - PB-2 : 8.4 V, 500 mAH NICd pack
(2,5 W oulput) • PB-3: 7.2 II, 800 mAH
NICd pack (1.5 W outpul) ' PB·4 : 7.211.
1600 mAH NICd pack (1.5 W outpull
• BT·5 AA cell manganese/alkaline battery
case ' BG-7 rapid charger ror PB-!. 2. 3,
or 4 • BG-8 compad battery charger
• SMG·30 spe aker mcrconone • SG-12. 13
soli cases ' RA-3. 5 telescoping antennas
• RA-8B StubOyOuk antenna • TSU-4
CTeSS decode urut · VB·2530 : 2m, 25 W
amplifier (1·4 W rnputj- LH-4. 5 leather
cases - MB·4 mobile bracket - BH-5
SWIVel mount • PG·211 extra DC cable
• PG-3D Cigarette lighter cord With biter

Kenwood brings you the
greatest hand· held trans
ceiver everl More than just
"big rig performance: the
new TH-215A tor 2 m, TH·315A
for 220 MHz, and TH-415A for
70 em pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease!
• Wide receiver frequency range.

Receives from 141-163 MHz.
Includes the weather channels!
Transmil lrom 144-148 MHz.
Modifiable 10 cover 141-151 MHz
(MARS or CAP permit required).

• TH-315A coyer. 220 -225 MHz,
TH-415A covers 440-449.995MHz.

• 5, 2.5, or 1.5 W output, depend
ing on the power source. Sup
plied battery pack (PB-2) provides
2.5 W output. Optional NICd packs
for extended operation or higher
RF output available.

- crcss encoder built-in. TSU-4
CTCSS decoder optional.

-10 memory channels store any
offset . in 100-kHz steps,

- Odd split, any frequency TX or
AX, in melnory channel ~ O:'

- Nine types of scanning! Includ
ing new " seek scan" and prior
ity alert. Also memory channel
lock-out.

-lnteUlgent 2-way battery saver
c ircuit extends battery life, Two
battery-saver modes to choose,
with power saver ratio selection.

- Easy memory recall . Simply
press the channel number!

-12 VDC input terminal for direct
mobile or base station supply
operation. wtten 12 vons applied.
RF octoctrs 5 W' (cable supplied !)

- New Twist-Lok Positive
Connect " loc k ing battery case.

- Priority alert function.
- Monitor switch to defeatsquelch.

Used 10 check the frequency when
CTCSS encode/decode IS used or
when squelch is on.

•
IS

TH-215A/315A/415A
Full-featured Hand-held Transceivers



Up, Up, and Away

EDITED BY BRYAN HASTINGS NSIB

One negative note-German stations heard
on 6 meters are operating illegally. They have
neither licenses nor permits for 50 MHz ope ra
tion, and should not be worked .

DARAAwards
Four young hams are a thousand dollars
closer to fulfilling their educational goals
thanks to the Dayton Amateur Radio Assoc ia
tion. Lynn Bailey KA8PWD, Scott Sterling
KA8UGM, Ross Lepiane WG7l. and David
Milthaler NBGFX have been named as this
year's winners of the annual DARA scholar
ship awards program. Each student will re
ceive one thousand dollars to use exclusively
toward paying their tuition at the college of
their choice.

The Dayton Amateur Radio Association's
scbolarstup program is open to any licensed
amateur graduating from high school in the
year an award is given. For further information
about this program write to: The Dayton Ama·
teur Radio Assoc iation, Scholarship Awards
Program, 317 Ernst Ave., Dayton, OH, 45405.

Number 3 on your h edbeck CtIrd

Westlink Report , N8ADA, AMSAT News
Services, RSGB, and EI2FRC. Send in all
new s items, phOIOS, and other g raphic s
concerni ng ama te ur radio 10 : 73 Magazine ,
70 Rte. 202N, Peterborough, NH 03458·
1194, AUn : QRX

The first of a series of Indiana balloon
launches was a complete success. The
W9PRDIWB8ELK balloon launched at 13:59
UTC on saturday, 4 June. The flight ascended
to 2.11least 115,000 feet where it finally burst at
16:28 UTC. Early reports showed that the 2m
beacon was treard as far away as W0RPK's
aTH near Des Moines, Iowa, a range 01 460
miles. While the 2m beacon was intermittent,
it was strong and heard "nearly full quieting "
by N81WJ in Dearborn, Michigan on an HT
with a whip antenna . ATV signals were strong
within 200 miles 01 the Greensburg, Indiana
launch site.

After bursting, il cont inued to transmit all
the way down, lor 5 hours thereafter, until it
was located and recovered in the thickest part
of the Hoosier National Forest after a very
difficult search. Searchers found the rem
nents hanging 60 feet up in a tree with the
electronics package some 20 feet off the
ground . If it hadn 't still been transmitting, they
never would have found it. At recovery, us
13.3 vol t lithium batteries were still reading
12.8 vcus. WBBELK indiCates that a future
launch will carry a television camera on board .

INTA
The first six-meter open in gs, bet we en
Great Bri tain and Ihe United States, oc
eurree in Ihe afternoon and evening of 6
June. G4ASR near Hereford worked fifteen
stat ions in call area s W2, W3, W4, and W8. He
also contacted a VEl . The opening lasted
from 15:23-17:23 GMT. GJ60ZB says that he
worked a total 01 lifty-eight stations in nine
states. Three other stations in the north 01
England report contacting an FP8!

Drop by Dublin
The North Dublin and Fing al Radio Clubs
are hosting the first annual EI Hamfest 24
25 September. There will be lectures on all
aspects of amateur radio by speakers, includ
ing Louis G5RV, the inventer of the famed
160- 10 meter wire antenna, and Hugh Turn
bull, director 01 the Atlantic Division of the
ARRL. The event will finish off with a large
radio and electronic exhibition, earlier known
as the " Junk Sale:'

The Junk Sale started 10 years ago, when
Ireland had little amateur activity (300 li
censees and 180 active hams), and quickly
grew to be the biggest ham radio related gath
ering in the country (and in GI.fand). There are
now 1200 licensed and 800-900 active hams
in Ireland , many drawn into the hobby by this
event.

AQ-13 may be heard on anyone 01 these
frequencies . The transponders should be
ava ilable anytime.

For more information on getting started in
satellites and on AMSAT membership, call
AMSAT at 301-589-6062 or write: AMSAT PO
Box 27, Washington, DC 20044.

No Worries, Mate
Special parking signs g iv ing exc lu sive
parking rights to radio ama teurs are appear
ing throughout Australia. The Local Govern
ment Organization 01 Au stral ia (LGOA) ,
passed this resolution at its annual nalional
conference in MelbOurne. The LGOA amply
praised the amateur radio in ns news release
about the resolution:

" The new signs are in recognition 01 the
valuable contribution made by wireless exper
imenters, and now radio amateurs for just on
100 years ... without their help, many local
municipal plans would be inadequate."

The signs have been avai lable from 1 April
1988 for erection at places visited by radio
amateurs, inc lud ing outside electronics
stores and radio clubrooms.

Let's hope the folks " downunda" are set
ting a trend that will spread this way!

••

145.812 MHz
145.985 MHz

435.651 MHz
435.6nMHz

Mode L:

RX.

83803
88167.6
10.056
244.932
0 .7312844
178.294
95 .643
2.2535717
o
o

The beacon Irequencies are:
Mode B:

AO-13 Update

GB:
EB:

GB:
EB:

The average voice or CW enthusiast may
have never heard the names Net-Rom, The
Net, or Nord Link, but they mean a lo t to
packeteers. Now, these names could be the
basis of the first big law suit to hit the packet
radio community.

Both Net-Rom and The Net are programs
designed to work with TNC z-rype packet con
trollers. They enable the digipeaters to net
work together for long-distance message rout
ing. Nel-Rom, a commercial product from a
company called Software 2000, was first on
the scene. Recently, from the other side of the
Atlan tic came The Nel-a free , public domain
program from a German packet group called
Nord link.

The German programmers say they oe
signed The Net to be compatible with Net
Rom, with added sophistiCations. Mike Busch
W61XU and Ron Ra ikes WA8DED, who wrote
Net-Rom, allege , however, that The Net is es
sent ially an unauthorized reproduction 01 their
copyrighted Net-Rom program code. Nord
Link maintains they did their own program
development . adding tha t they were disen
chanted with having to buy new software ev
ery time there was a Net-Rom update. To add
insult 10 injury, Nord Link moved up the re
lease date of its tatest source code of The Net
by several months-it's now available free 01
charge .

Whelher or not Nord-Link pirated the Net
Rom packet software still has to be deter
mined. Net-Rom is a copyrighted product un
der Un ited States taw, which gives legal
avenues to Software 2000.

The latest OSCAR is alive and well . Hadar
derived Kepterian elements have replaced the
estimated ones. The first set obtained by AM
SAT-NA and relayed by KA9Q is as touows:

Temporary Catalog Number:
Ref Epoch:
mcnn:
RAAN:
Eccen:
Arg Per:
Mean Anomaly:
Mean Motion:
Decay:
Orbit:

·Net -Rom vs
Nord Link

-_~ 7:3:A~m~a~,e:u~':':Radio • September,1988 9
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Number f on your Feedback card

ANTENNA SYSTEMS
Sometimes "good" is bad and "bad" is good.

John Lawson W3ZC

I I is always a good idea to have everything
in (he antenna system matched . Thai is.

500 transmitter output , 500 tra nsmission
line . and a 500 antenna. Th is is rarely the
case. If these cond itions are not mel. then it
is imponant to know what gains can be real
ized for the effo rt expended. Stated very
briefly . once we correct ly understand mis
mat ch and reflect ions in ante nna systems we
can obtain improvement in operational anten
na flex ibility.

This may be a bit optimistic because just
abou t eve ry ham has his own feelings and
opinions regarding antenna systems. espe
cially his own. Amateu rs arc results -orie nted
and what works works. D ifferent amateurs
have differe nt des ires and warns from ham
radio. Some may erect an antenna and be
sat isfied 10 work Canada , Germany , G reat
Britain and the like . Therefore , his opinion of
his antenna is that it is good (whether it is or
not) . For other amateurs , the se kinds of re
salts are not good enough. For him , the same
antenna system is no good . The intent here is
to get you. the reade r. to understand or re
evaluate some though ts on antenna systems.
pan icularly when a decision point is reached .

In my 35 years as an amateur, it is my
observat ion that the weakest lin k in any
ham' s knowledge o f radio is his understand
ing of antenna systems: when to adjust and
when to leave alone. when to d iscard and
when to retain . The wo rd today is that SWR is
King. MOSl hams don 't understand what
SWR is. or know what it mean s. Th is is not
ent irely the fau lt o f the amateur. Articles
conta ining explicitly erroneous information
and distorted concepts find their way into
print , become gospel, and continue to be
propagated . Th is incorrect information in
cludes such pearls as:

I . Always requi ring a perfect match be
tween the feed line and the an tenna .

2. Eva luat ing antenna pe rformance. or ra
dia tion efficiency , only on the basis of feed
line SWR .

3. Pruning a d ipole to exact resonance at
the operat ing single frequency and fced ing
with an e xact mult iple of hal f wavelength
coax.

1-...)
"" ....L...C[O
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Fi/(urr I . Tlp;n JIprr-Wortd War II OUIPUI circu it.
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4 . Adjusting the height or apex angle of an
inverted V to make the resistive component
of the antenna impedance equal to the line
impedance.

5. Subtract ing the reflected power from
the forward power to determine the usable
transmitter outpu t power. Nomograph s have
even been publi shed for this determination .

As a result of these misdirected concepts
we have been condit ioned to avo id any mis
match and reflection like the plague. ' One to
one ' a ll the way . These we re also the obser
vations of M . Walter Maxwell. W2DU, in
his series ofexcellent anicles that appeared in
QST in the 1970s. After reading Maxwell,
McCoy , or the ARRL publications , it is clear
that any di scussion of antenna systems is nor
for the faint of heart . II can get pretty deep.
Although this an icle references the se writ
ings. it is shorter. more to the practical po int ,
and is less technical.

History

Perhaps some history is in order. I have
been around for a while , but I was not pa n of
the pre WWII activity which is where this
sto ry begins. Before WWH. there was no
coax cable or SWR bridges . Antennas were
fed with open wire . which is two wires sepa
rated by spacers. Th is is still , by the way . the
lowest loss transmission line available to am
ateurs today. Fifty ohms was just another
res istance va lue . Open wire transmission line
is several hundred ohms in impedance, and is
dependent on the spaci ng and wire size . Pre
WWII hams mon itored antenna performance
by field st rength meters , antenna cu rrent RF
meters , bulbs. sparks, and RST reports . How
did they couple power from the transmitter to
the antenna system't Most transmitter outputs
had swinging links , Faraday shie lds, and
large wide -spaced output capacitors .

This sect ion of the t ransmitter wa s called
the "antenna coupler" which was reall y a
misnomer. It shoold have been called the
" antenna system coupler," It did nothi ng 10

match the ante nna to the input of the tra nsmis
sion line . It matched the transmitter output to
the transmission line ante nna combinat ion .
After WW II amateur radio ente red the era of
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Fi~urt' 1. Pi -n('fwfJr k trun.{m i llrr ou lp' l l circuit,

coaxia l cable . Coax was used extensively by
the military during the wa r and became avail 
able to hams afte r the war.

Enter Coaxia l Cablt'

What is coax cable? It is two conductors
(cy linders , if you will) concentric with one
another separated by a dielectric mat erial.
If the cable is made uniformly , its imped
ance docs J'l()( change with length . That is.
a piece o f SOO cable. properly terminated .
is 500 whether you ' re looking at a 6 foot
length or a 100 foot length. The impedance is
dete rmi ned by the conductor s izes. th e
spacing between the conductors, and the
dielectric material. Fifty ohm cable was a
practica l size ofcable to use because its phys
ical properties moot' it pract ical. Hams readi
ly accepted coax becau se it was easy to ru n
and connec t, and with TVl rearing its head , it
was imponant to have a shielded transmis
sion line.

It had severa l drawbacks. One was it was
more lossy than open wire. Another was it
came in such low values o f impedance-a far
cry from the 6000 open wire . Th ink ing: had
10 change . This was the stan of the SOO
system. Antenna designers fell into line. as
did transmitter designers with the pi net out
put circuit. The pi net made it easier 10 match
the transmitter output to the antenna system.

The pi net was more attractive to ma nufac
wren; because it eliminated some of the more
costly components and was more acceptable
to amateu rs because of its case of adjustment .
The pi net is reall y pan of the transmitter and
can be considered an antenna tuner . or. more
precisely. an antenna system tuner.

Antenna Tuner

What docs an antenna tuner do? It matches
the transmitte r output to the antenna system.
It does not change the mismatch within the
antenna system itse lf. such as between the
transmission line and the antenna. Tuning the
antenna system docs not have to be pan of the
transmitter. It can be outboard , like a Trans
match , a "T" match , or an " L " match .

T ransmatch

Stated as s imply as possible , a Tran srnatch
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f'igurt' 3. A Irunlmalch UIt'd to md/ch nan-50n
antenna... 10 transmitter oUlpwl'ircuil,\·.



is a circuit consisting of coils and capacitors
that is a " reac tance tune r-oute r. " It is a com
bination o f coils and capacitors tha t make up
an adj ustable RF transformer. The funct ion
o f a good T ransmatch is to take an unknown
load of an antenna system and convert it to a
load that is compatible with the transmiuer by
insertin g a conj ugate match into the antenna
system.

Conj u~ate ~latch

A conj ugate match can be explained for
amateu r radio as fo llows . without gett ing too
deeply involved in the R ±jX situation.

If your antenna is too long for the freque n
cy of operation . the antenna is induc tive . So
you must add capacitance to compensate so
that the transm itter sees an impedance that it
can tunc. The cap that you add is the conju
gate match . Similarly. if the antenna is too
sho rt. the antenna is capacitive . You mu...t
add inductance . The inducto r that you add is
the conj ugate match.

A conj ugate impedance is rea lly a match of
oppos ite polarity for rho mismatch. II is al
ways a "C:' (which i... - ) • o r an " L",
(which is +). o r a combi nat ion (such as in a
Transmatch ). React ive compo nents such as
C :s and L 's dc not consume power . Res istors
do . So you don't want to add any R. In real
life there is always resistance-the res istance
of the wire in the coil. the leakage across a
capacitor. the resistance o f plugs and recepta
cles includ ing coax connectors. BUI the ad
vantages gained by addi ng the proper L or C
far outweigh the d isadvantages of insert ing a
small amou nt of R.

R ± j X

Fi rst . two facts must be staled that should
be easy to accept.

I . Power can only be abso rbed by a resis
tive load . A res istive load may consist of a
resistor. the resistance of thc wire in an in
du ctor or co il. the leakage w ithin a capacitor.
or the radi ation resistance of an ant enna.

2. Power cannot be absorbed by an open
ci rcuit . a short c ircuit. or reacti ve compo
nents such as pu re inductances or pure capac
uarces.

These facts should be easy to UI;CCPt.
In an amateur radio t ransm itting setup the

followi ng components a rc usually available .
When everything is ma tched . maximum

po wer is absorbed by the antenna because the
impedance of the antenna at the freque ncy o f
resonance . F, . is R +jO.

What doc s this mean? Briefly. the conven
tion for expressing a complex impedance.
that is . one conta ining res istance and reac
ranee is in the form R ± j X . where R is resis
tance and X is reactance . The ' 'I ' is equa l to
the squa re root of I wh ich is undefined. and .
un fortu nate ly . appea rs quite o tien in e ngi
neerin g. (The + denotes inductive and the 
denotes capacuive .)

Back to the scena rio. At re sonance the
impedance of the a!ltenna is R + jO, which
indicates that it is o nly resist ive and the an
tenna will absorb all of the available po we r.
If you lower the frequency o f ope ration,
the antenna is too shor t (capac itive) so
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Figurt' 4. T.\piC/l/ transmitter and lmnsmlllch ar
rangemcnt with ail/en/iii sy.l'l..m.

the im peda nce o f the antenna is R - j X ,
where " X" is some value o f reactance . If
you ra ise the frequency . the antenna is too
long (inductive so the impedance o f the anten
na is R + jX .

In the case whe re the antenna is too long ,
such as when you have a resonant dipole
antenna at 350 1 kHz and you tunc up on
3999 , the antenna is induc tive .

The assumption is that the transm itte r out
pu t circuit can be tuned properly . o r that a
Transmatch is in the transmiss ion line. The
po wer wave goi ng down the ante nna sees an
impedance of R +j X when it reaches the an
tenna. Since part of this impedance is rcac
uvc . some of the power wave will be reflect
ed and not absorbed by the ante nna.

Wh en the reflected wave reaches the input
of the transmiss ion line it sees an impedance
of 0 j X in the outpu t c ircui t of the transmitter
o r in the Transmatch . ifo nc is used . Since the
" R" po rt ion of th is impedance is zero . no
power is absorbed (fact 2 above and the re
flected wave is re- reflected towards the input
of the transmiss ion line , adding 10 the power
wa ve from the transmitter,

This is why when you tune your Trans
match you read a highe r power before you
ha ve the final matched settings . Afte r you
have set the powe r output tuning properly .
the re-reflccted wave docs not travel past the
transmitter output c ircuit o r Transmatch, so
all you arc rcading is the mat ched transmincr
output power.

The common belief that high reflected
power damages the tra nsmitte r output tubes
or transistors is hogwash. It j ust doesn't hap
pen. The re fl ected power wave never reaches
the finals . If no type of matching device (such
as a Tranxmatch ] is used , the reflected wave
docs cause a change in antenna system input
impedance, which makes loading difficult . If
the transmitter can be loaded properly wit h
out a matching device . the output c ircuit re
reflects the reflected wa ve the same as de
scribed above. The finals a rc safe from the
ravages of the reflected wa ve . If your trans
m itter cannot load properly . th ings will heat
up. poss ibly arc ove r, and cause gene ra l
g rief. The solution is to add a ma tching
device . suc h as a T ransmutch , so proper
transmitte r loading can be effected .

SWR

And along came the SW R bridge. Here was
an easy method of chec king something in the
antenna system without resorting to RF me
te rs mounted at the ant enna feed po int and
using binoculars to read it: o r resorti ng to
RST reports which at best were and arc not
very reliable . There is one attr ibute abo ut the
ham community that is a lmost un iversal. And

Figure 5. QU(ln e,-><"U..,·vertical antenna near-field
t'/t'(1ricaf characteristics.

that is that they don't like to offend othe r
hams . The rece iving ham wi ll give the best
possible report, often erroneous , because the
transmitting ham many times will not ta ke too
kindly to a bad report .

So, RST s arc usually out as fa r as perfor
mance is concerned. Oh . one ham in 50 will
give you a conscientious report . If you find
one . keep this person in mind when you de
c ide to do some ant enna work .

What arc SWR meters and what do they
measure?

SW R meters a re used to give d irec t read
ing SW R values. You tune up you r transmit
te r and adj ust a knob on the SW R meter to
obta in a full scale reading with the switch in
the "forward' pos ition. Then , without touch
ing the knob. you switch to the ' re flected '
position . The scale is cal ibrated in SW R and
the meter will read directly . Many hams to
day have rcflecromctcr type po wer meters
that read fo rward and reflected power. There
is no adj us tment. You read forward and
switch to read re flected . W ith this type o f
mete r you must calculate the SW R from the
equation

SWR = (I + k)/(I - k)
where k is the squa re root of the rat io of
reflected to fo rward .

This can be cumbersome. Most ha ms re
me mber a couple of va lues and extrapolate.
That is, a reflection of 10% = an SWR of
2 : I. A reflection of 50% = an SWR of 6 : I .
The only thing that an SWR bridge measures
is the degree of mi smat ch in the antenna sys
tern. In itself. il cannot tell you about the
effic iency o f your syste m . In itsel f. it cannot
tell you about the performance ofyou system.
What it docs te ll you is that your transmitter
(and by the way . your rece iver is look ing into
a matched or m ismatched antenna system .

This docs not mean that if you are obtai ning
a one to o ne that you have a good system.

Other Consfderetlons

The following d iscussion is an example o f
how othe r factors besides the feed line and
antenna enter into the picture in a discuss ion
on a ve rt ical ant enna s itua tion. Before we ge t
to discussing a vertical antenna situation. I
would like to re fe r you to the Table I that can
be used to convert those wretched d B's to
something more unders tandable .

A couple o f th ings should be said abou t
d B·s. Fi rst. this table relates to power and not
to vo ltage. The voltage dB chart is somethi ng
d iffe rent. Second, to usc the table you must
determine if you' rc talking gain or loss. Then
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(l(/dit;"/I11f siwwl tosses .

you go 10 the dB figure in question and mult i
ply the input by the number appearing under
' GAIN ' or ' LOSS' to get the output. For
instance. if you ' re running 10 watts to an
antenna with a 3dB gain, your effective radi
ated power is 20 watts . Every 3dB your gain
doubles or your loss halves . This table will
give ratios .

It is we ll documented that in o rder fo r your
signal to be heard just perceptively stronger
al a d istant rece ive r. the signa l must increase
by IdB . Looking at the chart under IdB, this
means that you mu st effect a 26% increase in
radiated power. If your radiating 100 watts
and you devise a method to increase your
radiated power , unl ess you increase it to 126
wa tts . your s igna l will not be heard any
stronger by a distant rece iver. So. )"OU will
have to weigh the benefits gained by making
the changes . If you arc thinking about chang
ing you r RG 8/U coax to hard line at HF ,
where the RG 8/U loss is I .OdB max and the
hard line loss is around 0 .3dB , you' ve gained
0 .7dB . Your s ignal will be no louder. And
you 've spent a lot of money .

Vertical Antenna

The mora l of this story is that low SWR
does not necessarily mean a better antenna .

Joe Ham erects a 40 mete r vertical antenna.
Joe Ham decides that he is goi ng 10 try this
thing OUI before he goes to the trouble of
inslalling ground radials . What he does do is
to drive an 8 foot copper clad rod into the
ground at the base ofthe vert ica l . That should
sa tisfy the ground requirements , he thinks .
He tunes up and find s that his SWR is one 10
one . Th is is great and decides not 10 install
g rou nd rad ials . He doesn't need them . He is
one 10 one . The reports he gels fro m the
fringe s a re sa tisfy ing . Over the back fence he
mentions his apparent success 10 his ne igh
bor, Skippack Fats .

Now Fats knows tha t g round radials arc
needed for optimum perfonnance and offers
10 help him install a set using Far's wi re and
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an old DeSoto hubcap as a terminating point.
Fats kno ws that fro m a theoret ical standpo int
thai about 50 radials arc needed. But he
does n't have that much wire , so they insta ll
20 radia ls about 50 fee t long and Joe Ham
tries it out. He notices that the SWR is now
2: I , and that bothers him because without the
radials he wa s I : I . Nonetheless, he makes
so me contacts and finds his reports a re better
with the radials insta lled . Joe relates his con
cern to Skippack Fats and Fats ca lls in the RF
Hill Technica l Committee , of which he is a
principal.

The quest ion poised 10 th e committee was
" Why does a good antenna. as determined by
its low SW R, not seem 10 work a:'> well as an
infe rior antenna with a higher SWR?"

The committee knows that a vert ical over
ground exhibits an impedance of 360, but
can be as low as 250. How could Joe Ham
obtain an SW R of I : I in a son system with
no rad ials?

.,-._.
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Fi/(ure 8. The V1JF trammiuer und antenna or
rangement discussed in the test. SWR read low UI
the lronsmiller. ..-hill' il wus l'..,,,· hif(h at the anlen
nafeedpoim.

One of the members was able to borrow
some exotic equipment from work, and with
it. they determined thai there was nothing
physica lly wron g with the antenna itself. In
doing so, they noticed that the ground was
full of rocks and shale. W ith another piece o f
exotic equiprncnt they measured the ground
resistance parallel to one of the radial s. They
measured 250 . which is not unusual for that
type of ground .

What about the ground rod at the base of
the vertical?

An electrician. by trade, is a member o f the
committee and he knew that the grou nd rod
was good lightning protect ion , shunt ing the
power of the pre st rike field deep into the
ea rth. BUI for RF? Forget it. The ground
currents of RF above 3MHz travel on the top

•inch or two of the soil and they make a bee
line fo r the RF return at the feed point. The
ground rod does nothing for RF .

Now Fats knows that antennas hav e IwO
fie lds that are of concern to amateurs-the
near field and the f a r field . He also knows
that me far field does not enter into this s itua
t ion and tha t the ncar field pattern of a vertical
is like an umbrella with the tips coming down
10 a level even with the handle.

RF currents flow within th is quasi -hemi
sphere to form the RF ground return. Actual
ly , the RF currents arc capacitively coupled
but nonetheless , it is the RF grou nd rerum.

The following deduction was made :
2S0 anten na impedance
2S0 ground impedance
500 total impedance

This is what the antenna end of the SOO
transmission line saw. 500 line , 500 tenni
nat ing impedance , e rgo SWR of I : I .

When radials were added the ground cur 
rents had a clean sho t to the ground s ide of the
transm ission l ine . essent ially zero ohms.
500 line. 2S0 tenninating impedance. e rgo
SWR of 2: I . SW R is figured by the s imple
ratio of one impedance over the other, the
la rger one on top.
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THE ALUMINUM

CLOUD ANTENNA
A top performer for cliff dwellers

by David F. Gauding NF0R

•

A s a confirmed " cl if f dweller," I have
resorted to some rather desperate mea

sures in attempts 10 put out a respectable
signal. Fortunately . my all -band Alum inum
Cloud . usin g standard design formulas for a
ce nter-fed zepp or the G5RV. pe rforms con
s istemly in a condominiu m attic.

Replacing traditional wire clements with
aluminum foi l in either 12- o r 18-inch widths.
produces an antenna with a massive capture
area and an apparent improvement in the re
cept ion of weak signals. As a bo nus. there is a
significant increase in capacitance. insuring
that the design loads eas ily use a transmatch
with a balanced input.

Construct ion is so mewhat involved. but the
completed antenna can be transported and
installed without difficulty or damage to the
fragile clements . The materia ls are quite s im
pic ard inexpensive : heavy duty aluminum
kitchen foil , 3 /4 -inch masking tape , and
braided nylon fishing line . or other small
d iameter co rd that will not stretch under ten
sion. Two alligator clips and 300 or 450 ohm
Iwinlead will handle the feedline require
ments.

The foil shou ld be rolled out and measured
on a hard surface to insure that both sides are
cut to equal length . Usin g a yardstick as a
guide. turn up a l -inch edge to a 90 degree
angle along the full length of each element.
After allowi ng for additional ma terial to
reach the antenna suppo rt point . lay the nylon
line in the angle and fold the foil over so it is
flush with the main surface . This " sand 
wich" is now scaled with masking tape to
create a secure joint. Tape is then applied to
the remaining borders on one side of each
element to prevent tearing the aluminum . Fi
nally . reinforce the foil furt her by applying
strips of tape vertically from top to bottom at
12-inch inte rvals.

Ifeach element is fabri cated separately . the
nylon lines should be t ied together at thi s time
to ease insta llation. The completed antenna
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may be rolled in loose coils approxi mately 12
inches in diameter. carried into an att ic with
out fear of damage . and then e xtended in the
desired location.

IMus!.atlOfl by Anne Vadeooncoe",

Aftcr thc support ing line is tightened . the
two eleme nts will slide easily for best posi
tion ing . A 2-inch separation is adequate . If
the ant enna is configured as an inverted vee .
the elements may overlap after installation.
The foil can be folded back to avoid co ntact .
but the preferred alternative is to make al
lowanccs while co nstructing the antenna by
trimming the aluminum to the appropriate
angle . Since the foil has been reinforced by
maski ng tape . the fccdlinc can be attached at
either the top or bottom of the cleme nts with
all igator clips .

The attic of my townhouse peaks at 27 feet
with the working area for ante nnas measuring
23 by 26 feet. My original 33 foot antenna
is positioned on the diagonal as an inverted
vee. and was desig ned to ope rate on 10. 15.
and 20 meters. I was surprised to di scover
tha t it could also be resonated on lower

bands. and I att ributed this good fo rtune
to the additional capacitance created by the
aluminum foil. Performance on 30 and
40 me ters was adequate for my purposes.
though as expected. bandwidth was signifi
cantly reduced .

Later improvements included the addition
of clip-on wire extensions 10 the foil ele
ments . Creative positioning of these wires
throughout the att ic to avoid usi ng lossy traps
or co ils . eventually brought the antenna up 10

the 102 foo t length of a G5RV. while the
feedline was increased to 33 feet . Most im
portantly , the aluminum foil continues to be
located at the point of highest current , and
definitely makes a favorable contribution to
the performance of the final version .

The ant en na . in va rious forms, has been
used actively for over four years. W ith a
borrowed rig, I confinned my suspicions that
it would also function effectively on 160 me
ters by tcploadi ng, and from the midwest I
worked numerous east coast and southern
stat ions in thi s expe riment. With 45 watts
output fro m a Ten Tee Argosy. my DXCC
total now stands at 129 with 60 of these coun
tries worked at QRP power levels of less than
five wans. Most of thi s activity has taken
place on 15 and 20 meters. thou gh Europe
and South America are worked regularly on
40 meters. Stateside operat ions on 40 and 80
meters arc routine. and prod uced WAS-Q RP
du ring the decline of Cycle 21 .

So much for the heroics at NF0R! Iocca
sionally ent ertain thou ghts of making all my
ante nna elements from aluminum foil . but
recollect ions of crawling around the atti c on
all fours, accompanied by painful bruises on
my ba lding head and tender knees. quickly
put them to rest . At those times. I realize that
the antenna is superior to simple wire de
signs. so there is not much point in trying to
fix it. Having an exotic DX stat ion answer my
CQ on CW. SSB. RITY. or packet is proof
enough. &I
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FOUNTAIN of YOUTH
,_ NICad BATTCRIES

_ Automatically erases memory
and rapidly charges NiCad
batte ries up to 15 Volts.

• Allows batteries a long li fe
with maximum capacity .

• Helps restore a tired battery.
_ Full 2 year warranty.
• Cost effective, saves money.
• Ponce de Leon never had it

so good.

IBContrD' Pl"Oduet8 Unllm~.lna.
5 Somerset Dr.. Coa tesville . PA 19320

(215)383-639 5
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GET YOUR BEARINGS STRAIGHT

~~

A l lasl! II mep dedicated to the f"dio ama teur. Announci"9 the Azimuth-Equidistant wall map from
n th", Grea t Circle Map Co.

An azimuth map provides information a!>out heading and range 10 any place on Eart h . No longer will
you have 10 guess at which way 10 aim your beem antenna 'or that rare OX .

urn map is specially drawn with your st"tion at the exect center. The rest of the world is ~ad out
a round you. To use the map. simply find the ta rget stalion and read the compass hectding from the border
of the map. To find the range, count the number of rings from the cente r. Each ring Is spaced 1()(X) miles
apart . Voila! You now know the true heading and range to the target station .

The maps are CUSlom drawn with compute< accuracy for your Ioclltion and are personalized with your
station's ca ll sign at the lower righl . EoKh map measures 3S-K23 -. is brightly colored. alld is pOnied on
high qualit y poster stock md king il suitable for framing.

To order, send $39 check or m oney order and your station's call sign and location (i f you live in a large
cily.Sldlewhid15i~ of IO\tm) lo: If If' . rn If

\)r.:- itt'" 'fC~ I1Hdp\:..o.
P.O. 80)1 69 1401 <Sen Antonio. TX 78269

C1RCU: 346 Of't RE...DEl'! SERVICE C...RO

R9100 SUPER ROTATOR
T he Adv anced Radio Devleee (ARD) R9100 i. the heavy duty antenna rotator designed for t he big gun ~ith antenna load. to one
ton. All component! a re deaigned and selected for durabili ty and long life, a quality often over looked.

The controll)'ltem provides both analog and d igital readout of direction to within:l: l degree. P rovisiona for external computer con t rol
which allo~a rotor poaitioning by the mere keyboard entry of a target country" p refix. Soft ware i. provided for use ~ith moat
popular computers.

This quality rotor is the most capable and powerful unit designed Cor the amateur market today. You can pay more and get len.

EEB

Writ e for complete epees and
inat a lla tion inCormation

SPECIF ICATIONS
Rotating torque: 10 ,000 inch lbe.
Braking torque: 24,000 inch lb• .
Vertical load : 2000 lb•.
Mast air.el: 2.0 to 3.5 inch 0.0 .
Mot or : 1/ 3 UP
Rotation speed: 1 RPM
Weight : 230 Ibs.
Sile: 14 .9x25xlS . l inehee (wlh)

Distributed Exclusivel

(juat minutea from Waahington , DC)

I••

- --- .__.....

•

O d 800 368 3270 Local & tech infor ers: - - 703-938-3350

EEB Electronic Equipment Bank
516S Mill St. NE, Vienna, VA 22180

\
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73 Review by BillClarke WA4BLC

Number 8 on you r Feedbaek U n:!

Butternut Butterfly Antenna
An antenna for small quarters that
takes a little more work-but well worth it!

BnUrrftut Electronics, Inc.
40S East Market

Lockhart TX 78644
~ Cla.'iS: $272.50

Photo B. The completed Butternut Butterfly on a push-up
mast with a TV rotor. Note the extensive tuning devices
used. These are what takesolong toassemble and tune. It's
worth it!

Wingspan:
Boom Lengt.h:
Turning Radius:
Vertical Spreaders:
Surface Area:
Wind Survival:
Power Rating:
Bandwidth:

Specifications
12.5ft ., 6 in.

6 •.
6.94 ft.

6'.
3 sq. ft .
OOmph

1200watts PEP
10 meters 1.5 MHz

12 meters all
15 meters all
17 meters all

20 meters 200 kHz
1.5:1 or less

The small size of the antenna lets it
hide well on the small push-up mast. No
eyesore for the neighbors to complain
about. Furthermore, it turns well even
on an inexpensive Radio Shack rotor.

Initial adjustments were quite temper
amental. but need bedone only once.

VSWR at Resonance:
Gain: 10 meters +5dB

15 melers +5 dB
17 meters 0 dB (used as dipole)

20 meters +3 dB
Front-to-Back: up to 20 dB
Front-to-Sloe: up to 30 dB
Mast Size: up to 1.5 in dia.
Hardware: stainless steer
Feedline: 50 0 nominal

Comments

A Buttertly installation like mine, or
one with a roof mounted tripod. wilt usu
ally not require a building permit or In
spection. This saves money and avoids
hassles with the local government.

The Butterfly is buill as a compromise
antenna, but it compromises the least 01
the typical small-space antennas. I esti
mate a Butterfly can be put up lor about
$325 using either a push-up mast or a

roof tripod and a TV rotor.
If you want to crush rocks, you 'll have to get

a s-eemem single band yagi and put it up at
100 feet. Of course, this will cost you more
money than the Butterfly installation. Consid
ering the good overall performance, the low
initial cost, the lightweight hardware (mast
and rotor). and the near invisibility, the Butter
fly is a very good choice for a limited-space HF
beam. III

Observations

The Butterfly has very good tront-ro-oack
and trent-to-see action. There's not a gre at
deal of difference belween its performance
and the tribander's. On 20 meters, Ihe three
element antenna consiSlently " talked" better
than the Butterfly . The little antenna is only
raled at +3 dB forward gain on this band. It's
beller on 15 and 10 meters at +5 dB. The full
size antenna gets about 8 dB.

I didn't crush any rocks, but I did make
every contact J set out 10 get. Maybe it's not
Ihe biggest gun in the pileups, but with a lillie
patience, I got through. I highly recommend it
lor general 20/15110 meier use. A ham can
also use the Butterfly on 12 and 17 meters (as
a dipole).

Operating the Antenna

I have been using the Butterfly now for six
weeks and leel that it was worth all the time
spent in construction and adjustment.

I compared it with a three band vertical,
multiband dipole, and a three-element trtban
oer. The only pieces of test equipment were
my ears and the receiver's Someter.

The Butterfly stood up very well to the test. II
out performed the vertical and in most cases
heard better Ihan the dipole . It always put out
better than either. For general use on 20/15/
10 meters, I feel it 's an acceptable substitute
lor the full-size tnoanoer.

then raised the antenna to its operating height
of forty feel.

Photo A. The many parts that make up 8 But
terflyantenna.

Assembly and Tuning

The antenna kit contains many
parts-more than forty-thai must be
carefully assembled . All fastening hard
ware is stainless steel and all aluminum
parts are properly cut and nicely
finished.

The instructions are very clear. The builder
must a1here to them exactly. Total assembly
time was about six hours-somewhat more
than the time it takes 10 pUI together a typical
three-elementtnbander.

After completing the assembly, I put the
antenna on a push-up tower so I could work on
the antenna at rooftop level. This made tuning
and adjusting easier. Fine tuning the antenna
greatly affects trout-to-beck ratio and, to a
lesser extent, forward gain . I made very small
adjustments-just fractions of an inch at a
time. Recording the Initial test readings of
SWR patterns and comparing them with those
in the instruction manual was very helpful.

I firsl adjusted the antenna lor 20 meters,
and then for 10 and 15 meters . I spent about
an hour making the final adjustments, and

M ccem urban and suburban
setti ngs generally preclude the

erection of lull-size directional HF
antenna systems. Th is relegates many
hams 10 vert icals. wires. dipoles, or
compromise beam antennas.

several months ago I assembled a
Butternut Butterfly HF5B antenna and
installed it on a fifty-fool push-up mast.
It's a compromise antenna designed lor
limited space installations.
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Exp. Dale

Stale__ Zip> _

o Charge my creda card

CIRCLE 3S1 Ofrl READER SERV ICE CARD

PACKET TNt INTERFACE PROGRAM {$J.\ .9~

TNCLlNK·64/128 provides a menu-driven
operating envi ronment for Packet Radio
operation of any TNC requiring external
software . FAST Mach ine l anguage
program is more than a terminal emulator .
Features inc lude:

.. Computer data transfer rates 01 up 10
1200 baud

.. User defined split-screen size and COlors

.. Complete Disk and printer support

.. Operating setups can be saved on disk

.. Ten 256-character message buffers
• 8192 character receive and transmit

buffe rs

WRITE FOR MOREINFORMATION

PICKET NETWOfIl( IlAPPING P!lOGRI.II {129.9SI.
PATHFINOER-64/128 mooitors a Packet frequency
and loons a table of all active paths between stations
heard.Upto 128 calls are stored ina table which can
be saved on dislo:.. Thisallows you to quickly find the
best paths 10 use for accessing stations. Features
include:

- Find all stations and digipeaters available to you
- Find one or two digipeater paths between stations
• Highlight stalions used as digipeaters
• Print lists 01 calls, paths, or digipeaters

PACKET RADIO SOFTWARE
FOR COMMODORE 64 /128 COMPUTERS

o Arne...

r ....... To"",,", _....,. .. -..y Oo<lOo' -..y __
1.1_ ...-. _ _ .- ... _ U loO",-1lO' ""'""

ZELTWANGER ELECTRONICS
P.O . BOX 4995

NATICK. MA 01760

o Check Enclosed

" I

o Visa

,--

Butternut
Verticals

O MC
Account #---[~;;;----[];;;;;;:_----E;:;o;;:;-====
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o Bill Me

Signarure _
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• every momh. Please start my subscnption immediately:

I yea r 11 2 iswcs) for $ 19.97 and a FREE 73 BASEBALL CA P~·
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I Address _

I
I
I
I

Butternut's HF
veneers use

h ,ghest-Q lU ning
cecces (not lOSsy

l raps') to Outperform
all multoband designs

01 Comparable s'ze'

ElE CTRONICS CO

Model HF6V
ollO. 010 . XI . 20 15 ....., 10 .....~
-.obi; ~no... ""fw>g

' ''-dcl_ . " lot 11 ana 12 mel....
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You've discovered the greatest hobby in the world . And 73 AmUlt'ur Radio captures the excuemem o f amateur
reno like no other ham magazine in print loday . W ilh 73 . you ' lI ha vejUn d iscovering the Ihrill s ofth is great hobby .

And while you 're at u, you'H also learn more about ham radio .
Don' t ta ke the risk o f m iss ing oc r on all 73 ha, 10 offer. V(1lI can have yo.... r issue of 73 delive red to y(llIr home
every monlh for j ust S19 .97 112 is.,ues)- thafs 43 '1 offlhe cover pnce !

A nd w ith every paid subsc ri ption we 'll se nd you a FREE GIfT: a gre;lt looking 73 baseball cap.
A horne delivered copy of 73 means you' ll never miss (Ill t on these tre rnendou vly po,,,,,~,;,~,~....
mo nthly co lumns : ~

-Consrrucnon projects: The most homebrew projects mly....hut .
«Product reviews: Belly-to-belly matchups ot new gear.
«Aerial vlcw: Everyth ing you ' ll ev e r want to know about anten nas.
- Q RP: For low power aficionados .
- WEAT H ERSATS: Gel the laleS! fax on the weather .
- Neve r Say Die : And you bel l won't .
-73 Inte rnational; 73 Amateur Radio is the only ham magazine

with momhly news from every corner of the world .

.~
... " ;;...0.........

~
J.~~:::::"':::=--_

The HFSB "Butlerlly·'"
A Compact Two Element Beam

IOf ~1~12·10 Melen.
Operate, a. 8 Dipole on 17 Mele,..

FELLOWRADIO AMATEURS,

- Uniq ue de-s>gn reduces SIze
but not performance,

- No lossy traps; lull
element rad,ates on
all bands.

. Turn$ w'th TV
rotor

- Only 19 lbs

And remember- with every paid subsc ript io n
order, you"ll receive a FREE 73 BASEBALL
CAP. and SAVE43 %OFF TH ECOVER PRICE ~

SUBSCRIBE TODAY.
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Number 7 on your FeedlMck elrd

BALLOON-SUPPORTED

A NTENNAS FOR HF
How to really get out on 80 and 160 meters

by Stan Gibi/isco WI GV

..... . 0 • • •.'..

wavelength (at point B) of perhaps 600 to 800
O s. W ith a thin wire. the value will be very
high. resulting in low ground losses with
even a marginal grounding system. Matching
techniques fo r Y.t -wave radiators a re well
known . Figure 2 shows two popular match
ing devices-the quarter-wave sect ion of
open-wire line and the tuned tank circu it.

Refer again 10 Figure I. As the antenna
length increases beyond liz wavelength. the
re sistance decreases again. and reaches a
minimum at ~ wavelength (point C). This
value is somewhat higher than the value at \4
wavelength because of the extra resistance
thai occurs from radiation . Further increas
ing the height makes the resistance r ise again.
where it reaches another ma ximum at I wave
length (point D). Because of radiat ion, this
value is less than the value at Y.t wavelength.
Continuing the inc rease in height produces a
characte ristic conve rg ing spiral in the com
plex R + jX plane . centered around a point
on the R axis at about 180 + jO . II can be seen
thai the reactance alternates between capac
itive and inductive. being zero whenever the
antenna has a he ight that is an integral multi
ple of I"wavelength .

If a balloon-supponed antenna is perfectly
vert ical. ideal heights fo r ornnidi recrional
low-angle radiation are in the range of liz to t.
wavelength . Al 1.810 MHz. Y.t wavelength is

represented by 259 feel (78 .8
meters] and -% wavelength by
323 feet (98.5 meters) . These
lengths a re determined by Ihe
formulas:

Los. (Ieet) - 46811 MHz
l-e .. (meters) '" 143/f MHz

Lo u s.( leet) '" 585n MHz
L." o.,. (meters) • 17811 MHz

Antennas supported by bat-
loom•. however. are rarely
straight up and down. Even a
slight wind produces consid
erable slanting of the antenna .
If the wind is susta ined over
20 miles per hour. it becomes
difficuh to keep a balloon an-
rcnna from breaking apart o r
coming down in a gust. My
experience is thai long wi res
supported by 'small balloons

'>- ..u .

..---.

Fif{ur, J . Stopprrinx Iht' balloon after
;nj1l1fion. The cardboard di,I A1l("/$ 10 sta
hili:1' the IlI.lffoml in winds.

: ""'- T'. " OF
. ~." "' .H' ••' .,,

...... T.. •..V.--,..,
'"'

'"'

,""...."."T. T••••M' ''..

",."" ~;;--t-q'.... " .: .T",_,M" " " '---

FiKur~ I. R'<If'la"c~/RHiJla ll("l' rr/ali!m·
Jhip for un antenna fr/H" 0 10 1% ""(II'r
fl'nKlh hiJih (I,oilll E).

FiJiurr 1. Two common mll/chinf{ systems
for the halloon antenna.

Init ia l Considerations

ground. The nearest above-ground power
lines arc over 950 feet (290 meters) away.
Allow a few percent for e rror in estimating
the distance 10 a power line . I SCi the upper
limit of my system 10 900 feet (about 275
mcrcrsj-cstill more than a fu ll wavelength at
1.8 M Hz.

The antenna doe sn't have 10 be any panieu
la r length. although n' s best to choose a

Certai n thin gs we re obv ious r ight Irom thc length near an integ ral mu ltiple of lh wave-
beginni ng when I made my plans 10 fl y a length . At these lengths.the resist ive cornpo-
~-wave end-fed ante nna for 160 meters . T he ncnt of the impedance is high. minimizing
materials must be readily obtainable. The ground losses . In Figure I. the var iation of
wire must be lightwe ight. conductive. and complex antenna impedance . end-fed over
st rong . There should be some provision for perfectly conducting grou nd. is shown for
keeping the balloo n from ta k- r-' ""''''';;;- -t vertical antennas for
ing the ante nna away . This increasing height. At
last ite m is quite important be- heights less tha n '.4
cause a long cooducron rreit- wa velength . (the
ing from a large. hgmer-man- graph curv e up 10
air balloon . can be a hazard . It point A) . the rcsis-
will eventua lly come down- liv e co mpo ne nt is
perhaps draping the antenna ext re me ly low . As
over a power line . me height increases

The bal loon itse lf has 10 be b eyon d 1.4 wav e -
la rge enough 10 lift the amen- length . where the re-
na and 10 keep it up in a mod- s istance is about 37
c rate breeze . I fou nd an-inch O s . the res istance
(aboutl-mctcrj balloons for u cont i n u es t o in -
few dollars that worked well crease. II reaches a
for winds up 10 about 20 miles m a x i mum a I liz

per hour and antenna lengths
up 10 about 500 feet which
used A .W.G . #20 (0.03o- inch
o r 0.762-mi ll im eter ) a lu 
minum w elding wire . At
higher wind speeds. stabi lity
wa s poor and severa l balloons
plunged into tree branche s
and popped . Future plans in
clude kite /balloon combi na
tions to a llow greater flight
stabi lity in higher ..... inds . ..... ind
shea r . gust ing. and do wn
drafts .

The most important consid
eration is: don't ancrnpt bal 
loon n ight when there' s any
chance that the wire will hit a
power line. Fo rtunately , I live
in a neighborhood where most
of the utility lines are und er-

T he idea of using a helium-fi lled balloon
as a support for an antenna is ce rtai nly

not new . bUI it is rarely done . Contrary to
ma ny ham ' s opinions . ho wever. flying a
" balloon vertical " or " ba lloo n sloper" need
not threaten e ithe r the pocketbook or human
lives.
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Figure 5. Base mounting scheme for the
balloon antenna.

Figure 4. How the cardboard disk stabi
li;:~r serves 10 sltJbi/i;:~ Ih~ balloon in
winds. 7h~ "" ....a rd forc~ from th~ disk
balanu s th~ dl/l'..nM;ard vector Cfllls~d by
air flo ....ing around the balloon itself

t ight grip on the base of the
balloo n a s well as o n the
dumbbell o r whatever weight
is used . Slight gusts of wind
will se nd the balloon into wi ld
gyrations and it could easily
hit a twig or the corner of the
eaves and pop . As soo n as the
antenna wire is connected to
the base of the balloon , Ihe
balloon should be let up so that
it wi ll be out of the way o f the
roofor low trees . Stability im
proves when the balloon is
clear of objects that c reate
wind turbulence. It shou ld not
be left at great heigh t s

unattended or for long periods during the
daylight hours, as a mis hap can occur and
neigh bors might get inqu isit ive (along with
half the count ry if the balloon is high
enough).

Deter-mininK The Rest Height

This kind of antenna is especially useful on
80 or 160 meters. Normally the ~-wave

height is best for all-around use . The length
can be measured by determining the circum
fere nce of the spool , with the wire fully
wou nd on it, and then counting the tu rns by
fee ling the knob thumpi ng on your hand . II is
important to add the length of the lead-in
when determi ning antenna length . Don 't ex
pect exact resonance-a * -wave radiator is
nonresonant anyway , The reactance is tuned
out by the transmatch at the stat ion .

It ' s sometimes desirable to use heights
greater than * wavelength . When this is
done , precaut ions must be taken to ensu re
that Ihe antenna cannot fall on a power line.
There is increased risk of such probl ems as
the wire coming down on television antennas,
neighbors' cars . houses , and such th ings . The
slope and tension will inc rease as the balloon
is flow n higher. The aluminum welding wire
that I used , about A.W.O. #20, gives approx
imately 1200 feet (366 meters} per pound.
This ca n be lifted by the balloon I chose, and
is about as long as any wi re that any ham is
likely to want to use . The length of the wire
will determine the cones of maximum radia
tion around the antenna . As the wire is made
longer , the cones become sharper- that is,
the angle of the apex decreases. Minor lobes
also appear, A complete di scussion of this
subject would require a long article or book
chapter all by itself. and there is simply not
space here for it. Longwire antennas arc dis
cussed in Th~ ARRL Antt'llna Book. , where
det ailed ill ustrations of the max ima are
given.

Considering that Ihe max imum length of a
balloon antenna is two wavelengths at 160
meters , there will not be appreciable gain
resulting from the major lobes of a longwire
oflhis size. There will be excellent low-angle
radiation in some directions. however. and it
may be expected that these maxima will
prov ide superior low-angle radiation com
pared with any other kind of l60-meter anten
na available to most amateurs. For example,
a 1.5-wavelength wire at 1.810 MHz will
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meter) longwire , was used . It 's always a
good idea to have such a backup antenna
whe n a balloon ante nna is used , so the re is
something to fall back on if conditions be
come too adverse for balloon flight.

I wound the wire , along with the fishing
line , o nto a spool intended for utility cords.
The spool provided about 18 inches (perhaps
50 em) of length per tum and made it easy to
ret rieve the wire without tangling . The spool
was anchored to Ihe railing of the sundeck
with a pants" belt , A wire wrapped around the
ra iling and tied to the crank knob of the spool
provided additional anchoring . The wire to
the shack was cl ipped to the antenna wi re
with an all igator clip . The whole base-mount
ing scheme is shown in Figure 5 .

Of course, you don' t need to watch the
balloon to know a catastrophe occurred with
the system. When the wire came down shon
ly after the contest began , the linear let me
know right away by emitt ing a profoundly
di sgusted hiss. Signal s dropped off to almost
noth ing. The SWR o n the antenna tuner sky
rocketed and all operations were momentari
ly suspended . Conditions improved the sec
ond night o f the contest.

Inrtauon Process

The balloons I used had nec ks that fit d i
rectly over the helium tank valve , without the
need for a special nozzle . Rubber bands se 
cured the balloon to the valve . Inflation was
done in the garage with the door down to keep
air cu rrents to a minimum, with the cars out
side and the ce iling lights off.

Take care to keep the balloon away from
sharp objects like hanging shove ls, rakes and
brooms . I inflated the balloon slowly to keep
it from blowing off the tan k. and so I would
not accidentally overinflate and pop it . When
the balloon was properly inflated , I pinched
the neck and put the stopper in it , securing the
neck tightly around the stopper with rubber
bands. The balloon was then tethered to a
sho rt string, using the scre w hook in the stop
per, and the other end of the string was tied to
a Scpound dumbbell. It is surprisi ng how
much weight a balloon this size can lift . It
took a medium-sized hammer up! Be sure to
use sufficient securing weight.

Bringing the balloon outside requires a

. .... 0

almost always are "slopers,"
not ve rticals. Therefore , for
low-angle di rectional propa
gation, lengths greater Ihan *
wa velength become quite
pract ical and use fu l. To date I
have flown lengths up to 830
feet (253 meters), represent
ing about 1.6 wavelengths at
1.810 MH z .

The Ra~ic Design

The components for the ba
sic balloon antenna cost under
$ 100. Ilcft out the costs of the
antenna tuner-a fundamental
component for a system like
th is-and the grou nd radial
syste m, w hich you sho uld
co ns ider installi ng . Several
radials of ·" wavelength or greater, laid on or
just under the ground , minimizes ground
losses and optimizes antenna performance.
Such a system also reduces RF in the shack.

The original mot ivation for this e xperiment
was the 1988 CQ Worldwide 160-metcr CW
DX contest. I planned to fly a * -wave an ren
na for 1.8 10 MHz. The wire was A.W.G .
#20 (actually specified at 0 .030 inch diame
ter) hard alumi num welding wi re , uninsulat
ed, single-strand. The height was trimmed by
adju sting for minimum SWR at 3 .620 MHz ,
the seco nd -harmo nic where the a nte nna
would be 5/4·wave resonan t and presen t a fair
ly good match to 50 O s (it turned out to be
1.2 : I). A IIO-yard (about l(X).meter) roll of
20-pound monofilament fish ing line was run
out along with the wi re to act as a backup if
the wire broke. This gave a good indication of
the initial length of the wire, and ensured that
the ante nna really was being tu ned for 5/4
wavelength at 3 .620 MH z and not ~ or 7/.
wavelength .

It was necessary to trim about 20 feet (6
meters) off the line for resonance , and this
seemed about right since the lead-in to the
shack was 15 feet (5 meters) from the base o f
the antenna.

The balloon. a 40-inch display balloon ,
proved to be unstable in even a slight wind, so
a stabilizer was added by tracing a ca rdboard
di sk around a 33 Y.\ -rpm phonograph record
and placi ng it at the base of the balloon as
shown in Figure 3 . This device acts to defl ect
air downward when the balloon slopes in a
wind. The balloon is thereby stabilized at the
angle where the upward fo rce from the disk
balances the downward vector caused by air
flowing around the balloon itself (Figure 4 ).
T his results in substantial improvement in
stability, with much less bobbing and d ip
ping . and a diminished threat of the antenna
coming down because of a catastrophe with a
tree branch.

Even with the stabilize r, I don ' t recom
mend flying the balloon in a wind of more
than 20 miles per hour susta ined, as the ba l
loon may co me off the end o f the wi re . Two
balloons were lost this way , one prior to the
contest and anothe r after one hour, nine min
utes of operation at the 77th contact. At this
po int, the stable antenna , an 880-foo t (270-
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Conclusions

I thought about puning up some son of
shon vertical or inverted L and forgetting
about the balloon idea altogether. Such
thoughts come to me when another balloon
gets away-it is staggering to realize how
many different ways this can happen-but
nothing outperforms the ultimate, no-com
promise, full -size antenna for transmitting.
I'll keep the shon verticals, longwires and
inverted Ls for use when conditions will not
permit balloon flying, but in the next 160
meter contest, you can be pretty su re that if
W IGV has a big signal , the antenna is a
*-wave balloon vertical or a longer balloon
sloper!1II

would be better under such
conditions, but there is no
guarantee that a kite will
stay up when condit ions
change. It would be ideal
to have a device that would
fly under conditions of no
wind up to perhaps 30 or
even 35 miles per hour .
(Wind speeds greater than
35 miles per hour are unfa
vorable even for the best
kites .) I have heard that
there is a device called a Ky
toon that will serve this pur
pose, but I would prefer to
attempt to build my own at
low cost, since these fl ying
machines seem to have a
propensity for getting lost or
destroyed.

The stabilizer descr ibed
here is a big help, but in a

gusty wind. or a wind more than 20 miles
per hour, the balloon still flies very low
and may hit tree branches, and gel snagged,
or pop. It may be necessary to use a kite
for relatively windy conditions and a balloon
for less windy weather , but the goal is to
make a single device that will slay up in a
variety of weather conditions. One idea is to
attach a balloon to a small kite. In this case ,
it's important that the balloon be able to lift
the kite, and that the kite not break because of
the added wind resistance caused by the bal
loon. It should also be ensured that the bal
loon will not be popped by a pointed part of
the kite. Figure 7A shows one possible ar
rangement.

Another idea is to use a pair of garbage
bags fo r the balloon or, alternatively, large
plastic bags from a department store. Two of
the bags could be taped together using wide
plastic tape, such as is shown in Figure 7B.
The joint could be sealed with acrylic spray
and the gas put in a hole cut in a corner of the
bag. It is ofa shape thai might be rigged to fly
as a kite, especially if fins could be attached
fo r stabilization.

I plan to keep working on balloon supports
that are more reliable and that will slay up
longer. The low bands are primarily winter
time DX bands, wh ich is line since there are
no thunderstonns in many places during the
winter.
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Figurt 7. Ml'('ral balloon anl('nna ar
ranl:tmtnl5.
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Future Designs
The main problem was the wind . It is not

common fo r many locations to be windless
or near windless in the wintertime. A plain
balloon will be blown down by a wind of
more than about 20 miles per hour. Kites

on the long wire ,
with noise levels of
S-2 or S-3, which
weren't readable on
the vertical. I there-
fore set up an arrangement with a separate
receiver so that I could listen on the longwire
while transmitting on the balloon-supported
antenna.

Results were immediately gratify ing . I
tuned up to 500 wails CW output, the most
power I dared to use on that thin wire. Signal
repo rts were quite routinely S-9-plus . It
was n't unusual to hear any report less than
589. I did not work any DX , except for the
Virgin Islands, Pueno Rico and Alaska, but
this is probably because I didn't have the
appropriate system of beverage antennas that
is best for hearing DX at 1.8 MHz. On 80
meters I easily worked JA stations, hearing
somewhat better on that band with the balloon
vertical since the noise level was a lillie more
reasonable.

In the contest, stations that are well known
fo r holding frequencies. were calling me .
That meant the thing was gell ing out, even
when it was flying at an angle of 35 to 45
degrees abo ve the horizon. I used 12 radials
laid under the snow. each l,4 wavelength long
at 1.8 MHz. When W0AIH answered me
during a run, I knew I was doing something
right!

l noticed some static buildup on the antenna
while it was being put up. This should be
expected. Avoid shock by not touching the
ground wire or lead-in before the antenna has
been connected . If it snows or rains, or if the
wind gels too strong, the antenna should be
reeled in . It's no fun to work in constant fear
of a sudden load change.

Trial and erro r is pan of any project , but I
hope this article will help you avoid some of
the more common problems involved in try
ing to fl y balloon-supported antennas. More
complex projects, such as balloon-supponed
wire quads for 160 meters, are in the back of
my mind .
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Figurt' 6. Radiation patterns fo r u 1.5
...a ..~/~nl:/h ...ire a/ 43 · to I/l(' horizon .
This is tin ~xull('f't 10"'-(1ngl(' radiator.

On The Air

The first thing I noticed when I flew
my first balloon-a *-wave 160-meter slant
ing venical-was noise. It is evidently no
misconception that a wideband vertical will
pick up tremendous amounts of noise. ofte n
S-9. Signals were often as high as S-9 + 30.
while on my 880-foot (27o-meter) longwire
the signals were rarely of that caliber. Even
so, it was often true that signals were readable
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The Impermanence of It

I have wondered why this kind ofantenna is
nor used more often by enthusiasts of 1.8 and
3.5 MHz. and I think I have some idea. First,
and quite legitimately. many hams are in ar
eas where this kind of project is impractical
and perhaps even dangerous. A trip to the
country, QRP style, is an alternative in these
cases. You may want to try this for Field Day
on 80 meters and possibly even 40 meters .
It's worth a try from a temporary location .
Don't do anything that might endanger your
lifc or someone else 's life by trying this near
power lines, however .

Second. this kind of antenna seems imper
manent , flimsy, and even "hokcy" to some
because it may be brought down by mis
chievous winds or birds, and because it is
subject to so many variables. It may even
seem like cheating 10 use a balloon suppon .
But it ...orb. The loss rate is considerable no
mailer what you do, but it' s st ill fu n while it
lasts .

measure 777 feet (236 me
ters) and will have maxima
in a double cone with apex
angle about 43 degrees. and
also in the plane perpendicu-
lar to the wire. If this wire
flies at an angle of 43 de
grees up from the horizon
with a wind from the north.
the re will be low-angle max
ima toward the North and
South, and also toward the
East and West (Figure 6).
These result from phasing at
quite high locations above
the grou nd and will be es
sentially the same as if the
antenna were in free space.
There will be radiation at somewhat elevated
angles in var ious direct ions. The actual pat
tern is rather complicated. bu t with a bit of
imagination yoo ca n envision the radiat ion
pattern in three dimensions .

We have no control over the wind direc
tion, but we can change the length ofthe wire
and obtain maxima at low angles in any de
sired direction, no mailer what the wind di
rectio n. Winds do cha nge freq uently .
though. and if you get very serious about
balloon antennaoperation you may find your
sclflistening to NOAA Weather Radio quite a
10(. II's helpful to know when 10 reel in the
balloon!

Again. don't forget to tether the balloon
with fi shing line along with the wire, so that
the balloon will not be likely to take the wire
with it if there is an accident.
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73 Book Review
On the Road Again
Tips from the best in mobile HF Reviewed by Larry Ledlow, Jr. NA5E

The Bnt or II F ~Iobil et'rio~ :

A Ht- Mobil" Aotl'nml Compendium
by Don Johnson W6AAQ
Published b, the AUl hor
ROIl': 595
l':, parto. C A 95627
Price : SIO

Small. full-featu red HF transceivers seemingly
make mobile operation a snap these days ... that is,
until u's lime 10 conside r a proper antenna insialla
tion . A half-wavedipole for 7501 phone simply will
not fit a top anything less than a four-Irailer ta ndem
"rood train" like the Aussies usc to carry goods
through the outback . A quaner-wave wh ip for 40
rrerers? Good luck with the power lines. under
passes , and low flying ai rcraft . All kidding aside.
mobile HF antenna mslallalion requires serious
planning 10 make the most of l '(1)' restricted real
estate . Don Johnson W6A AQ brings forty years of
mobile experience within easy reach throegh his
new compendium, which makes life much easier
for the new general ion of "mobileers.'

The II b--page compendium em phasi zes automo
bile HF antenna installations. but mariners will
find some very worthwhile points to consider for
Iheir own requ irements . The au thor, long recog 
nized as an oubtanding authority on HF mobile
operations. combines the hlghli ghls of 40 years of

ham mobilecring taken from hIS own records as
well as 1995 Mohilu r Newslener, 71, QST , and
CQ . The result is simply wonderful ,

"'"by 40 years of HF rnobileering? Believe it or
not . ha ms were not allowed mobile operation on
80,40, or 20 meters until 15 July 1948. Along with
a select few m other parts of the country. W6AAQ.
W6NTU. and W6ZIG ushered in a TlCW age of
hamming by meeting OIl 3995 kHz just after mid
night on that dale. Shortly the rea fte r. the San Fran
cisco Bay area grou p grew 10 more than a dozen .
and info rmal meetings and equipment comparisons
followed.

The 3995 ~Iubi lt'l'rs were burn

W6AAQ begins his book with a brief hislory of
HF mobil e oevetopmems. Perhaps the old umers
will remember Carter Modulunon. named afte r
Bob Caner W6NTU. that proved a much more
effic ient. two-tube AM transminer than predeces
sors. This was just ....hat mobilecrs needed . Early
receivers were typically fixed-t uned converters fed
into lhe autos ' broadcast band recei vers. By the
early 1950s. the Gonser Super-6tunable converter
arrived on the mobile scene. With suitable modifi
cations, the Gonscl-6 could serve as a transce t....e r,
but other equipment soon displaced it.

After his brief history of 3995 ~Iob i lecri ng expe
riences, the author moves qui ckly to pertinent

points of mobile msrauanon procedures and con 
siderations . No dou bt many readers will wince
while reading page 8, which discusses the utilily or
ce rtain devices for drilling holes in nice. shiny,
new automobiles . (Don' l worry. tbe firs! hole is
always the hardest and most painful 10 drill, The
rest come much more easily.) Discussions on safe
power installations. coil homebrewing . mul li-band
antennas, field strength measurements, and much
more, follow.

The second half of the book contains reprints of
articles. describing mobile antenna" and tuners .
Readers shou ld find many of the pre-l960 ads of
inte rest. 100. Don 't miss the SSB rransminer sche
matics dated 1954. ei ther . WayTIC Gree n fans will
no doubl find inte resting the rev ie... of the Gonst'l
G-66 receiver. W2NSD was editor of CQ when
that article was written (Ju ly 1956). How times
change .

Don Johnson' s book will help anyone . novice or
expert. put together an efficient. top-notch HF
mobile installation. Everyone- and I mean every 
OfIt' -lhinking about installing a mobile transceiv
er, from a 10m FM rig 10 a 100W SSB unit. should
read this book. Aner nearly ten years of HF mobile
experience, I ca n testify to the book's sensible
approach to mobilcering . I only wish Don had
publi shed n.~ &st of HF Mobifuring a decade
ago , It wou ld have saved me a lot of gri ef.BI

Paul, WA3QPX
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emitting from the Navy Station, NAA in Ar
lingto n, Virgin ia , and com m issione d in
1913. While with the Navy in Washi ngton,
DC , 1 lived on South Courthouse Road, in
A rlington, Virgi nia, two blocks from what
was then the three 500-fool lowers of old
NAA, and on the other side . IWO blocks
away , was the active Anny station WAR with
its very impressive rhombics. " It was a plea
sure to operate my ham rig W4JFM with a
forty-foot ve rtical over the re mnants o f thc
old NAA counterpoise (radials) , whic h were
sti ll embedded in the red clay ofthe Virginia
soil. T he combi nation turned ou t to be a
pipeline to OX all over the world, with only
50 wails . "

The US Navy didn' t lake long 10 realize the
immense potential ga in by fonning a close
relat ionship with amateur radio . and as sumed
a policy of encouragement and suppon to
ward the amateur fraternity. Within ten days
of the US entry into World War I. on 7 April
191 7. 500 of the Ihen 6 ,COJ US amateur radio
operators we re enlisted for duty in the US

Photo B. LieuteTlanl HIlTld operating 2 meter
packet.

posed o f licensed US Amateur Rad io Stal ions
voluntarily participating and contribut ing 10
auxiliary communications locally, national
ly . or inte rnationally as an adjunct 10 normal
Naval Communicat ions. Such communica
lions are available 10 Military . C ivil . and
Disaster Officials during emergencies. High
on its list of priorit ies is handling morale and
quasi-official record and vo ice communica
t ions for Anned Forces and Authorized US
Gove rnme nt Civ ilian Personnel stationed
th roughout the world . In addition, MARS
creates interest. and furn ishes a means of
training members in Naval Communication
Procedures. th us provid ing a potential re
serve of trained radio communicat ions
pe rsonnel for military duty .

lIi'itor)'

The US Navy's association with amateur
rad io dat es ba ck to the very ince ption of
the an of w ire less com munications . C W
operators CUi their teeth on the weather re
pons, lime signals, and notices 10 Mariners

MARS AND AMATEUR RADIO
The Military Affiliated Radio System

Photo A. Code pracuce.

" A II stat ions this net-All sta tions this
net- Thi s is N NN0N BL establising

the One Hotel 3 Bravo Navy Marine Co rps
MA RS traffic net-This is a d irected net- Are
there any stat ions with traffic?-O ver ." Th is
is the voice o f the Mi litary Affiliated Radio
system's MARS operato r at the United Slate s
Submarine Base in New London. Groton ,
Connec ticut. amateur radio call K ISSN oper
at ing on 4007 kH z. Upper Side Band . T his
net is established daily at 1900 local lime for
handling incoming and outgoing Connecticut
t raffic. Ot her nels on d iffe rent frequencies
are in process th roughout the world around
the clock. passing traffic by vo ice . CW .
RTIV or even Packet .

What and Wh)[ MARS

The Mil itary Affiliated Radio Systcm is a
Department o f De fen se (000) sponsored
program. established as a separately ma n
aged and operated program by the Anny ,
Navy , and Air Force . This art icle addresses
Navy-Marine Corps MA RS only . It is com-
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Navy . and before the war was over . some
3.500 more amateurs joined one of the ser
vices . In World War II over 2.500 amateu r
rad io ope rators served wi th the A rmed
Forces. and many thOU!iaOOSmore assisted in
industry and research .

On 17 Augu st 1962. The Hono rable Fred
Kerth, Secre ta ry of the Navy. approved a
plan to establish a Navy MARS on 1 January
1963. Following this . on 30 Nove mber
1968 , the Department of Defense (DOD)
issued a directive forma lizing the composi
tion. mission. and function of MARS. and
set policies support ing both MARS and civi l
amateur radio activities . I became an official
Na vy MARS operator in May 1966. having
been an Army MARS opera tor before World
War II .

The DOD directive concurred in the mis
s ion stateme nts outlined at the beginning of
thi s article, and among other things . speci
fied : I ) II sha ll be our pol icy in MARS to
support and encourage MARS and amateur
rad io activity within the Department of the
Navy and to avoid any action which would
tend 10 j eopard ize th e independent pre 
rogati ves of the ind ividual amateur rad io
operator . 2) In addition we shall recognize
the technical and operating proficiencies in
herem in the possession of a valid amateur
radio license issued by the Federal Commu
nication Commission or other competent US
authority .

MARS at the US Submarine Base in
Sew London, Gmton. cr

It was based on these two policy stateme nts
that I . upon my retirement from the Navy
Department in washington . DC. accepted
the job as Custod ian of the MARS/Amateur
Radio Station on base . The stat ion wa s then
under the control of Specia l Services , who at
one time had pro vided much money to buy
equipment. such as the Collins " S" line and
KWM ·2s. However. things had deteriorated
!W that linle of this equipment was in operat
ing condi t ion. The station was placed under
the control of the Base Telecommunicat ions
Department. Now we are able to comply with
the DOD direct ive 's mission stateme nts and
pol ic ies .

On 20 October 1987. Captain John Cox ,
Commanding Officer of the Submarine Base
and an amateur radio ope ra tor himself.
pres ided over a form al ribbon cutti ng cere
mony . Today . with refurbi shed operating po
s itions, the station flashes with the latest in
elect ronic equipme nt. including computers.
beams. and d ipoles in..talled from l()O.foot
poles and towers . There Is Cw voice. RTTY .
and packet capability on HF. VHF and U HF.
Several frequencies can be covered at one
time. includ ing a sta tion UHF repeater on
military frequencies . The membersh ip has
been restricted to active and re tired mil itary
and civi l serv ice personnel. Offic ial meetings
are held on Monday evenings. hut it is not
unu sual to find members operating any tim e
of the day or evening.

With a ll this support from the Navy. the
next question is . " What has th is station affili 
ated with MARS contri buted to the pro-
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gram?" To sta rt with . the stat ion is still suf
fe ring from organiza tiona l growing pains
whi ch are slowly being overcome . However.
on two occasions the statio n has solicited
additional opera tors from the loca l Tri-City
Radi o Club and has. as a joint effort , featu red
two " Special Event " weekends celebrating
the arrival of the first nuclear submarine.
NAU TILUS, back to its home port in Gro
ton , Connecticut fo r a memoria l and the dedi
ca tion of the NAUTILUS Memorial and Mu
seum. Over 2.000 contacts .....ere made on
each occasion.

Another event is planned for early autumn
1988. Drop Boxes have been placed in appro
priate spots within the base for outgoing rnes
sages. These messages are put on the air
daily . Code practice and techn ical classes are
being run weekly for those desiring to obtain
an amateur license or to upgrade their li
cense. In addition , special classes are being
run for the local Sea Cadets. Pe riodica lly.
FCC examinat ions are given. A specia l re
quest is in process to handle " At Sea Traf
fie . " Messages go from " SEND MONEY "
to ·'MORALE BU ILDING " between se r
vice persons and the ir famili es . Deaths and
scnous illnesses are referred to rne Red Cross
as a matter of policy . When not operating .
spec ia l facilities are available for equipment
repairs o r experimenta l construct ion. Vistors
a re always welcome .

F: l i~ibi l i ty to Join a nd Benefits to Gain

Eligibility fo r membership in the ~1ARS

program is restricted to the following:
I) Must be 14 years of age or older.
2) Must be a US C itizen or resident alien .
3) Must possess a valid amateur radio license
issued by the FCC or other competent US
Authority .
4) Must po..scss a station capable ofoperating
on MARS HF frequencies . (MOM commeri
cal equipment will hit these frequencies. or
will with a slight modificat ion.)

Photo D. Custodian Jerry Scarano tuning up
R17Y.

In addit ion , MARS members must agree to
operate in accordance with the ru les and reg
ulations governi ng MARS. In Navy MARS a
minimum of 18 hours per calendar quarter.
with 12 of the 18 OOuTS being on Area or
Region HF networks. is required .

The benefits are nu merous . but the most
outstanding follow :
J) Membership adds to the enjoyment of your
amateur radio hobby .
2) You become part o f the Navy-Marine
Corps' worldwide communicat ion system.
3) You increase your cornmurucat ion skill s
and capabi lit ies .
4) You have may se lec t correspondence
courses in communications and electron
ics from MARS free as soo n a s you
have completed six months of act ive mem
bership.
5) You can operate on specially assigned mil
itary radio freq uencies .
6) You will join a group of dedicated fe llow
radi o amateurs who are panicipating in a
meaningful public service .
7) You will gain a feeling of being associated
with a military mission and of contributing to
the welfare and preparedness of the nation .
8) You will be operat ing in regulated , disci 
plined radio nets with specific opera ti ng
rules .
9 ) You will participate in the MARS Excess!
Surplus Equipment Program as soon as you
have se rved six months of active member
ship. Issue of equipment is based on avail
ability.

Where To Apply

You may join Navy MARS by sending
your request for applicat ion forms to:

Chief Navy-Marine Corps MARS
440 1 Massachusetts Ave. NW
Washington DC 20390-5290

They will process your request through
your local MARS coordi nator. Good Luck
and welcome Aboard .•

•
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58 cMa/oI"" flIII _al2or rnJllJlllltlJltl
Ctxl..rtm "" .",,, uhf. XII' fill/)' $ 79.

l __AmpII"-'~MI. .., to50 or

-COR·3 Kit . Control cKt s and
audio m illers needed 10 maKe a
repeater. Tail & time-out timers,
local spkr ampl, coun esy beep
, . . . . . . . . . . . . . . . . . . . . . . . $49
-CWIO Kit. Field programmable,
timers. the works $59
-TO·2 DTMF DECODERI
CONTROLLER Kit. Full1 6 dlgits.
swi tches 5 fun ct ions. tou call
restr ictor, programmable, much
more. Great for selective calling
too! $79
-Ap·3 AUTOPATCH Kit. Use
with above for repeater au to
patch. Reverse patch and phone
line remote control std.. . . $ 79
- AP -2 SIMPLEX AUTOPATCH
TIMING BOARD Kit . Use with
above f or simplex autcoetcn
. . . . . . . . . . . . . . . . . . . . . . .. $39
-MO·202 F SK DATA
MODULATOR Kit . Run up to
12 0 0 ba u d d ig ital signals
through any fm transmitter with
f u ll handsh akes . Radio li nk
co m put ers , telemetry gear ,
etc $39
-DE·202 FS K D ATA
DEMODULATOR Kit tor rcvr end
of linK $39

You 've waited a long time for a
simple, reliable, tow-cost 96ltl
baud PACKET NETWORKI NG
system. Now you've got it! Our
new MO·96 MODEM and direct
FSK Transmitters and Receivers
for 220 or 440 MHz interlace
d irectly w ith most TNC·s. Fast
diode SWi tched PA's ou tput 15
or 50W. Call tor complete Info
on the ,Ia:ht system for your
applk:aUon.

HELICAL RESONATOR
PREAMPS

LNW -(*)
MINIATURE

GaAs FET
PREAMP

ONLy$24/.0.

$39 WI""'..'"

LNG -(*)
GaAs FET
PREAMP

ONLY $591
WIndIlNt"

. $pft:,fy tun",. '''''Be de,."e<t· 120-175.
200-240. or400-500 MHz.

GaAs m Preamp
SlITIiIaI" 10 LNG. ellcepl designed for low COlt

. ....... Iil• . OnIy5IB"WlI 1·5IB"l ll 3l4 ·H.
Easily IJIOlJ1ts in many radios.
• Spec,fy r" t>J"B 'IItlBe (kJ5,,-ed: 25·35. 35·55.
55·90, .90-120. 120- 150. J5D-200, 200-270.
or 400-500 MHz.

FEATURES:
ov.,-lo'I' NoIse: ' .7dBVHF. '.&:IBUHF

0"'"G.IiII: 13·2tdB.dependlng on frequency
°WIde Dyumif: Rq . : to resist overload

0Stabl.: new-type dualgate GaAs FET

• Speofy r...,g r...~desored 2(;.30. 46-56.
137-150. 150- 172 . 2 10- 23 0 , 400-470 . or
800-960MHz.

GaAs m Preamp WI!tIleat1Ies SImIlar to lHG
senes. except~yIW~ 0Ilt of
lInelillrin, tranl/llit. Use with base or mobile
tr<WlSCeiversup to 25W.

LNS-(*)
IN-LINE
PREAMP ~~ • •

~ -::;-

""'~-ONLY $ 791,0, -""-
$99 WIndIlNt"

t cwo ese preamps With tlelical resonators
...clue. lntermod • «OII-oand srtertererce in
cnticaI applications.
MOO£l. HIIA;-), $49~f, $84 \Ill.

• Specify hJnInB ' MlBe desored,' 143 · 150, 150
158.158·162.162·174,213·233. 420-450,
45D-465. or 465-.475 MHz.FCC TYPE·ACCEPTED TRANSMITTERS" RECEIVERS AVAILABLE

FOR HIGH-8AND AND UHF. CAll FOR DETAILS.

-FM EXCITERS:
Kits $99, Wit $ 179. 2W
continuous duty. TCXO&
xta! oven options available.
-USl for l'M, 6M, 2M,
15.·174.22. MHz.
-U4S1 for uhf.
FCC type accepted for commercial bands.
-canfor latest information on 900 MHz transmitters.
-VHF 3< UHF AMPLIFlERS. For FM, SSB. ATV. Output from 10
to 50 Watts. several models, kits starting at $79.

KIT,ONLY$675
WIREO$975
YHFOR UHF

FEATURES:
• SENSITIVITY SECOND TO NONEI GaAsFET front end on vhf
models gives 12dBSINADof 0.12uV(vhf).0.15uv (2213). UHFmodel
0.25uV stc. 0.1uV with optional helical resooatoe preamp.
-SELECTIVITY THAT CAN 'T BE BEATI Both a-pole xtar fil ter &
ceramic filter for> II.dS at only ±12kHz. Helical resonator front
end to combat desense & intermod.
-CLEAN, STABLE TRANSMITTER, up to tawcutoct standard; 50W
With accessory power amplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf.
-Courtely beep, field-programmable CWID. flutter-proof squelch.
automatic frequency control to compensate for ott-frequency trans
mitters (all standard features).
-Full rIInle 01 options available , sucn as eotccetcn. phone line Of

radio remote control, sub-audible tones, duptexers.

-R1441R221 FM RECEIVERS for 2M.
150-t74,or220MHz. GaAsFET
front end, 0 .12uV sensitivity!
Both crystal & ceramic
fi lters plus helical resonator
front end for exceptional
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Rutter·proof SQuelch. AFCtracks
drifting transmitters .
Kit $ 149, wIt $229 .
-R451 UHF FM RCVR. Similar to above. Tuned line front end,
0 .25uV sens . (0.1uV with optiOnal bel. res. preamp). Kit $ 149,
wit $229.
-R9.1 FM RCVR FOR 9•• MHZ. Triple-conve rsion, GaAs FET front
eno.e.zuv eens. Kit $ 169, wi t $259.
-R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
res or arc. Kits only $129.
-Weatl'let satellite & AM Aircraft recetvers also avail.
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AUTOPATCH
WITH REPEATER CONTROLLER

CES 510SA·1I FEATURES:

~~ CommunicatIons
~ Electronics

Specialties, Inc.

931 S. Samoran BIYd./Sulte 218
Winter Pork, FL 32792

Make The 'F/I!JI{Connection

t:asiest Packet Radio t:ver!

:::eD R S I
Dig ital Radio Systems, Inc. .
2065 Range Rd. A Clearwater, FL 34625 A

AA

Packet Radio
without a

Packet Radio TNC

A

[8001 999-0204
(813) 461-0204

A

Amateur
List

$139.95
$ 79.95

AA

?Co Packet with Software
HF.ModemlTuning Indicator

DRS!'s PC-Packet Adapter plugs right intoyour IBM " PC/XTI AT
or compatible. One port connects to your VHF rig and gets you
on the air in minutes. Our one-pace Quick Start Guide takes
you through it step by step. 5plitscreen terminal software
(included) runs on the PC and turns it into adual-port TNC
with cross-band digipeating. The software can run in
background. letting you continue to use the PC for
other work. DR5!'s accessory HF-Modem with
integral tuning indicator gets you on the low
bands for the lowest cost ever. Ask your
dealer for more info.

A
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Number 10 on your Feedback urd

AUTO VIM: PART2
Part 1/: Smart power supply for every bench

by L.B. Cebik W4 RNL

inverting input pa sses 1.2V. The resistor
chai n includes sepa rate cal ibration trimmers,
Rm, for each range. A 50 rnA meter from
Rad io Shack with an internal resistance of
about 21500 forms the base from which the
other res istor values were calcula ted. The
IN9 l4 and the 1.5V Ze ner provide meter
protection.

Two of the remaining 339 sect ions con
trol indicator lights which tell the user
wh ich ra nge the meter uses. With the va lues
shown, the circuit flips to the high range j ust
as the needle passes the SO rnA mark , and
returns at about 45 rnA . The d ifference
derive s fro m the int roduction of a small
amount of hysteresis (the 5MO feedback re 
sistor) to obtain good switching act ion with
slowly cha ngi ng voltages. The circuit is more
than fast enou gh to protect itself when going
from ncarly no current on one po lari ty to
nearly full current on the other. It's much
faster than any mecha nical or heating effects
upon the meter.

Output for a d igital voltmeter emerges di 
rectly from pins 4 and I of the 4066. If the
d igital meter has a three or three and a half
figure readout. the bui lder can om it the au
to ra nging feature and the indicator lights.
This option permits us ing onc 4066 for both
monitors , s ince each 4066 has four indepen
de nt switches per package. Set the gain of the
DC amplifiers to a level giving the desired
vo ltage per rnA for the dig ital metering
circuitry .

As with the voltage monitor, construction
is not crit ical, and the parts fit on a 3 x 3
lh- inch pe rlboard backed against the voltage
monitor board with four ~ inch pillars . The
squeeze is a bit tighter due to the larger sensor
res istors (. 220 at 3 watts) and the number of
trimmers. Again , be sure all trimmers are
accessible for late r adjustment.

Calibrate the current monitor in sections,
starting with the sensors. In fact , I added
input and output pins for the sensors and DC
ampli fiers (shown as small circles in Figure
4 ), only connecting them together after init ial
adjustments. The TL08J /09 1 op amps re
qu ire careful balancing, hence the use of JO
tum pots.

Circuit output with no current load on the
supply will go to zero and j ump to a few vo lts
of the opposite polarity . Set the value as close
to zero as possible . Check the balance across

T ~QI ' >'----,

on••

".
'- 'I'Q DC ...•
r Lt,,,

circuits provide an ou tput voltage per rnA
of line current equal to .001 times the product
of Rl and R3 divided by R2. The circuit
shown provides .OO33V per rnA , or 1.65V
at 500 rnA . Sensor circuit ou tpu t is posi tive
for the TL08 1/2N3904 combinat ion and
negative for the TL09112N3906 duo. Al
though most data book circuits show FETs
rather than transistors used with the FET
input op amps. the bipolar transistors work
bette r at the 5V end of the power supply
range . Note the ta-tum trimmer pots marked
Rb, which will recei ve ane ntion d uri ng
circuit calibration .

A DC amplifier follows each sensor to in
crease the voltage to a level desi red for mea
surement. As with the voltage monitor, the
negat ive amplifie r invert s while the positive
docs nOI , thus y ielding positive voltages for
the bi lateral switch. Each amplifie r has a gain
of 6.7 so that the metering circuit will see
12V at 500 rnA . wh ich is within the linear
range of the op amps and w ithin the swilching
range of the 4066. Each section of the LF353
includes an offset balancing circuit to de
crease errors introduced by re mnant vol tage
outputs.

The 4066 bilate ral switch operates j ust as in
the voltage mon itor, switching in time with
the positive and negative readings accord ing
to the s ignals fro m the flip-fl op. One sect io n
performs another chore, that of shorting and
unsho ni ng pan of the meter res istor chain as
the current rises above o r falls below 50 rnA
at the sensors. A section of a 339 comparator
causes the output 10 change whenever the

..
"~\I~ ""

• • I,
on••

".
'------_TO oe ....
r L' '"

Current Monilor

Althou gh voltage monitoring circuits are
g rowing mo re common in bench supplies.
there 's still iin le useful current monitoring . A
single meter for gross current measurement
provides little help for monitoring low cur
rent circuits. while a sens it ive meter pegs
long before the supply nears its maximum
rated output . Automatic monitoring of both
po sitive and negative current drain appears
only in expe nsive ind ustr ial and lab equip-
me nt in the S2.500-and-up class. A simple.
reliable. and effective current monito ring cir
cu it, however, has long had a place in the da ta
books .

The current mon itor in Auto-VIM owes
much to National Semiconductor's Linear
Databook ci rcuit for rout inel y conve rt ing
current dra in to a vo ltage output without re
sorting to ultra-precise resistor matching .

The sensor ci rcuits in Figure4 use d ifferent
op am ps to sense positive and negative cur
rent flow . Th e TL081 (or LF35 I ) Bi-FET op
am p uses P-channel inputs which work with
input voltages close to the positive supply
val ue, but fail as the input voltage approaches
the negative supply voltage . By contrast, the
newer TI NFET op amp, the TL09I , with its
N-channel inputs , shows precisely the opl'D""
s ite charac terist ics. Between the two. we ob
tain separate hut parallel sensors for positive
and negative supply currents .

The transistors. whose base current is con
troll ed by the op amp output . control the
voltage seen at the 3.3 kO resistor . In fact . the

Fil1urt' 5. SdIrmatic of tht' current sensors po...eredfrom Ihr fixed supplies.
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Figu,~ 6. Board la.mlll Jknch~sfo, AUTO- VIM.

Fjgu,~ 7. Scnematic diagram of a onr meter (DVM) uuto-polanty v(Jllag~ und current monitor .
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provision for manual override. A s ingle me
ter permits some circui t ry simplifications
through a slight change of technique .

Figure 7 shows a one-meter moni tor that
automatically switches through both posi tive
and negative voltage and positive and nega
tive current readings . The 555 or 7555 clock
feeds a 4022 one-of-eight selector wired for
one-of-four use. Since the chip nor only has
eight control lines , but can be sequenced to
o the rs as wel.. cycl ica l monitoring over many
values becomes easy . Connect ing the fifth
output (o r the one after the last o ne used) to
the reset line gives ins tanta neous return to the
first line , resta rt ing me cycle without inter
ruprion .

To permit manua l override. the signals

pillars and fastened 10 the case bouom with
L-brackets . This technique saves space and
permits easy dismounting for circuit experi
me nts . In fact . the photos show the supply
just before alteration of the voltage monitor to
the c ircuit shown in Figure 3 . To supplement
the photographs, Figure 6 sketches the gener
al layout of each board . Since construction is
so non-critical electronically, any conven ient
arrangement should work as well as the one
shown.

A One-Meter Monitor

For some applicat ions. a single meter may
sat isfy monitoring requirements . A digital
voltmeter might we ll do voltage and current
duty on a regularly cycled basis if there is a

the full power ran ge , as the remnant voltage
will vary according to how we ll the positive
and negative lines track each other. Be sure it
never changes polarity for any voltage in the
power supply range. Figure 5 shows a slight
variat ion in the sensor ci rcuits . with op amp
power derived from the fixed supply . This
method yields lesse r remnant voltages as the
power supply changes vol tage, but is limited
by the fact that the fixed supply and the upper
limits of the variable supply a re so close to
gether. The sensor goes nonlinear as the vari
able supply approaches the fixed supply.

For this c ircuit, an 18V dual Fixed supply
for Ihe sensor circuits would be ideal . al 
though this value would exceed the limits on
the CMOS chips. Hence, fo r the bench sup
ply shown, powering the TL081 /091 sensors
from the variable supply provided more accu
rate readings , with a maximum remnant read
ing of und er 2 rnA at the meter.

Separately balance the DC amplifiers by
grounding their inpul resisto rs and adjust ing
the balance trimmers , Rb , fo r no OUlpUI.
Connect the sensor outputs and adjust the
ga in of each amplifier , using some standard
high wat tage resistors 10 SCi calculable load s .
A ioooo, 5W resistor, for example , will
provideaload of5mAaI5V,IOmAaI IOV,
and 15 mA at 15V , while a 2500, 5W resistor
will quadruple all values. Set the comparator
t rimmer. Rt , fo r an inpul of abou t 1.2V.

Using a small load , adju st me 2kO mete r
trimmer for accurate reading at or ncar full
sca le. Using a larger load (j USI being sure that
the meier shifts from the 50 to 500 rnA scale).
adjust the 20kO meter trimmer for accurate
readings . Now monitor changing loads to be
sure the meier shifts range as des ired . and
check thai the LEOs indicate the proper
ran ge .

A lthou gh the ca libratio n procedure is
somewhat complex as such things go. it per
mils the building of an auto-polar ity , auto
ranging circuit with common. inexpensive
components. In my view. spending ham time
instead of family money makes good sense .

Final As.-.embl)'

The entire supply and control c ircuit ry fits
into a cabinet 3 inches high by 5 inches deep
by 8 inches wide . All controls, fit o n Ihe front
panel. The fit is close , but more than ade
quare . The meters obviously tak e up the most
space . For convenience, even the fuse has its
front panel space.

Between the fronl panel and the boards.
there is about an inch and a half of space for
panel components and thei r leads . This cases
final assembly. which requires a considerable
number of connections to the panel and from
one board 10 another . For low current con
nections , I used ribbon cable for case of han 
dling and the buill- in color coding that re
duces wiri ng errors . Wherever possible , I
connected one end of each wire set before
final assembly. laking care ful notes on which
color wire connected to wh ich other terminal .

The power supply SCC1ion mounts horizon
tally on half-inch pillars , and occupies most
of the cabinet space . The monitor boards
mou nt vertically back-to-beck . separated by
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Curn-nt Monitor Pans...."'AS276-1716
AS27$-1 745
AS 276-171S
o;g;.Key
AS 276-1712
FlS27&- t603
FlS 27&-1604
FlS 27$- I l22
Digi-l<ey
FlS27t).17S1
Oigi-Key
[l;gH<ey
aeeece
[);gH<ey
();gH(ay
All Electronics

"'...
m .IIl'
""m"'...

SUPER ICOM

7~. YO W resistor
l00k0, \IoW~

1501o!l. Ilo W _ or
4701Ul. Ilo W Ill'Sls1or
lEOand panel mount
SPOTeenler oft lOggIt swilc/'I
8 pin DIP lIOCllel
14pon DIP SOCl<eI
Peflboard
Post$ and llardware
T46connection pinsR__

P""
noel P-cIIIInnel BifEl opamp
TlO91 N-etIanMlNFETop amp
lf353 dual BiFETop amp
4066bilaleral switch
l M339quad complIralOf
2N39lMNPN tranJ.islOf or lIClui'iaJent
2N3906 PNPIl'ansislOf or IlQlli'lIIIen(
lN91 4$ilicondiode
1.SV Zener diode
50 microammete<
5l<C PC bo3td tntnrner pol
100 PC board~ pol
IOkO, lOturnlrimmefpol
2OI<!l PC board lrimmer pol
10Qk(lPC bOard trimmerpol
.220.~~ ,esislor
100 0 . ww resistor
220 0, YO W resistor
1.Sll0 . \10 W resislor
3.31<0. \10 W~
7.SkO, ww resistor
101<0, ww resistor
201<.0. YO W resistor
9un. \Io W resistor
llXlkO.....Wresislor
220110. \Ii W resistor
SlOkO. V. W resistor
6201<.0.w W resIStor
5 1010. \Io W resislor
8 pin DIP sockelS
14 p<n DIPSOCkel$
Per1board
POIIISand hIIrctw-are
T-C6 COO. l8C1ion p;ns
Robbon tllble

I U"U ICO_ '~· 1$. 13. 2 vollS. !llllllli.
double th! capacity of the Icom 8p·7.
Sw oufput.
IUI'fR ICO_ .~·81 9 6 'IOhs. 1~

50'\ IIIore capacity Ih,n [he leom BP·8

80th are rapId base charg! only, or
slide in ""all charger. 4 inches high, BP·
75 or 81'·85 $6500'

1-.11 1.-:
K...... I'I-2S
KIIIWWlII"I·25If.1'I·r8,_ .,-'
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PARTS LIST

FIS 276-1101

Circuit Speciali$ts

Circu~ Spec.islS
Cireuil St:.... ·.sSI$
Circuit Specilllists
FlS 272·1020-Oigi-K~
Dig~Key

D~~Key

AS 270-1154J._
oq.KeyDigi-Key

BY POPULAR REQUEST

SUI'fI UlWOOlI PU SStrl-m.
&4 'IOIts, 9OOma. doublt the
capacity of the f'B.:!SIf'B.2'6 for
the :!5OOr.?Wl/3500 I3600 Chart"!
with eilh!f l h! standard ""an
til_get or dfOP in tIl_Qllf. 3
irw;hes Jl9I S61Xr

Dol-' Pow", Supply
s..-
AIl Electronics
FlS 27()'364
FlS 27S-662

von-g. MonltorParts
s..
FlS276-17t4
D~i-Key

Oigi-Key-

SUPER KENWOOD

'~oj,j S3 CO sl1oppl"'l & ~andhrig CT res!d""ts add N Ie>:
Compl!!! lin! 01NICAOreplacement packs lor teem, xenwccc. vaesu. Tempo.santee. Azden.
Cordless rerecnenes. Alkalin! . Nicad and G!II-C! lIs. All NtCAD packs includ! a 1 y!ar
guarant!! . commercrar RadiO Packs also avauabre.
For all your battery needs. writeor call today lor acemprete catalog. nearer inquiries invited.

End. replacemtnl FNB·2 Nicad pack lor
V.esu FT--404R /207Af2(Bl /7OJf! 524(13'

SUPER PERFORMANCE BATTERIES

P""
n 084 quad BIFEl opamp
4066 bilateral $wilCh
.a13dual D-type Mip-llop
S5S or 7S55 (CMOS) Iimer
0 10 15 vo/tmeter with

edema! seriesresIstor
,01 I'F. 50Vdi$Ccapacrtors
2kOPC board trimmer pol
101<QPC boIIl'll b i". net pol
100k0PC bolIrd tornmer pol
100 O. V. W resistor
11<0. Yo W ftMlOf
9.1en. \10 W resisIof
15kO. \loW~

201<0. V. WI'lIIIisIOf

Ou.-.tity PII1

1 18V. 2 amp trat'l$l<ltmef
1 'h imp fuse and holder
1 SPST togghu ""rtch
1 Uneeord
6 I N4Oll150 PlVdiode
1 78GUl vinable pos,t,ve lIOhage

regulator
79GUl vatiable neQIlilie voltage....-
781 S " l SV regulalOf
791S - I SV regulalor
:2200 IlF. 3SV electro/ylOc t llPacitor
,1 I'F. 3SV tanllllum capar:itoJ
.22 ¢'. 3SV tantalum capKiIor
1 I'F, asv tantall1lTl t llpllCitor
2,2IlF. asv tanlalum CapacItor
2 section linear polentiomeler.

101<0 !section
500 0 PC boIIl'll bi ••net pot
I ,SkO. ....W rlISislOf
2kO. V. W resistor
421<0. ....Wrnistor
4.1l<O. \lr,W~

S.6ll!l .....W~
lEDanCI panel mount
Heatsinks for To-202JTo-220 cases
Cabinet: 3 Y.l • 7 ~ • S* inches_.
Mounting posl$ and hIIrd'orllre
T46 or similar connection p<ns

t,
a
a,
a,,

,

,
a,,,
a
t
a,

....,,,,,
3,
a
a,
a,
3
e

from the selector pass through
a tri-state buffer, the 450 3.
No nnally , the selector enable
pin (13) and the buffer d isable
pin ( I) are at ground (th rough
a 20kO resistor) . Under these

.conditions , the mete r cycles
automatically. The two-pole ,
five -po sition non-short tn g
rotary switch establishes these
conditions in its center posi
tion . At any other position,
the di sable and enable pins
go Hi g h , inte rr uptin g the
cycle . The switch also sends
the desired 4066 switch con
trol pin High , thus ho ld ing
the meter on this readi ng until
the switch is returned to the
ce nter posit ion. The 4503 out
put s will also support ind i
cator LEOs with 1.5kO series
r e si st or s wit ho u t furt her
buffering.

The sensors appear only in
ou tline form , since they are
identical 10 those in Figures 3
and 4 . Since the T L084 and
the LF353 are quad and dual
op amp vers ions of functional
ly the same circuitry, one can
interc hange positions for all
bu t th e two c u r re nt inpu t
se nsors. For this application,
se para te DC amp lif ie rs for
each of the voltage senso rs are
preferable, since: they permit
sepa rate calib ratio n o f both
positive and negati ve voltage
monito rs. T he 4066 o utput
ca n drive any analog o r digital
meter . T he o nl y necessary
variatio ns will be in amplifie r
gains 10 supply acceptable sig-
nal le vel s to th e met eri ng
circuits .

The monitoring ci rcuits we have looked
at are expandable in many directions to serve
a large number o f monito ring needs. Adding
current monitoring 10 the more co mmon
vol tage monitoring provides an espec ially
helpfu l d imensio n to the ave rage bench
supply in the ham shac k. Since the whole
supply shou ld cost no more than about fifty
dollars , including a case and two meters
(almost ha lf the cost), there' s no good reason
why every ham shack shou ld not have a
supply with all the benefits of automatic
voltage and current monitoring . AUTO-VIM
will certainly ea rn its keep. Having used it
for only a few months, I have already recov
ered its cost in pans I d id not burn up . I can
now spot trouble before my nose tells me it is
too late . fII

[Part I , including Figures 1-4 , was publ ished
in the August issue.]

In('.
149 Palmef Road. Southbury. CT 00488

(BOO) 634-8132 In CT (203) 264-3985
ClfICLE.I oPoI MADER SERVICE CAItO
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Number 11 on your Feedback c8rd

THE PEE WEE THIRTY
TRANSCEIVER

A compact 30 meter CW/AM QRP transceiver (Part /)
by Dan Egg ert AC9E

T he one thing about amateur radio
I' ve always liked best was the

challenge of buildi ng my own eq uip
ment . Here 's a lill ie 30 rnctcr QRP
transceiver that has certainly brought
a lot of fun back into amateur radio for
me lately , and I hope to share some of
the fun with you!

My fam ily goes ca mping nearly ev
ery weekend po ssible during th e
wa rmer Wisconsin months , and I
thought that it would be g reat to have a
portable rig to set up at the camps ite. The 30
meter band appealed to me since I prefer CW ,
and the barefoot rest riction o n the band
makes it attractive for QRP operat ion . I have
since designed 40 and 20 meter vers ions ,
details of which I will glad ly provide for an
SASE.

Photo 8. The ;rlumol ~'ieM'of,he QRP transceiver.

My first unit was built on a perf board.
it was only one frequency . and it did nor
have a CW filter. After the firs t few QSOs ,
I decided the receiver needed some son of
CW filter. so I built a two-stage audio ac
tive filter on a seperatc small perf board
and stuffed it into the rig where I could find
so me room. I'm emba rrassed to show any
one the inside of my first unit , because it was
a real rat 's-nest of modifications . It pe r
formed very well, however, and I was very
surprised at what a couple of watts of output
power can do! After several co mme nts on
the transmitter ' s sig nal quality , and some
requests for const ruction plans, I then de
signed a printed ci rcuit board and cleaned up
the rat 's nest!

The rig is very simple and a bit of a
challenge to operate, especially for those
accustomed to all the auto mation of big
rigs . The receiver is qu ite sensitive, but it
only has a manual ga in control, and a sim
ple two stage 800 Hz C W audio filte r. The
tran smitter and rece ive r a re crystal-con
trolled for stab ility , but the receiver is also
tunable . so the rig can dou ble as a WWV
monitor.
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Phoro A. The 30 met" Pu W/" /,, transceiver aIId ke)'er.

Simple. Inexpensiv e Design

The transm itter and receiver can be built
separately. because they don 't share compo-
nent s. They are actua lly two separate circuit
boards joined together . T he builder can put
together the receiver alone as a WWV moni
tor, or for some other specific frequency.

I made a special effort 10 keep thi ngs simple
and inexpensive . I also tried hard to avoid the
coil winding . to keep from di scouraging
some project builders . With so me experi
mentation , I fou nd that 10.7 MHz IF trans
formers in the RF preamp and oscillator ci r
cuits of the receiver worked adequately at
10.1 MHz. Alltransfonners used in the re
ce iver were inexpensive and readily available
from Mouser Elect ronics. The transm itter
has a transformer and co il that ha ve to be
wound . but they are simple to build (see co n
struc tion notes).

The side tone du ring transmit is obtained
by lea ving the receiver on and lowering its
gain by removing power to the preamp and
gain control potent iometer. A great way to
monitor your own signal! When the rig ' s
NiCds stan to die, I hear a sudde n slide in the
side tone frequency. A kM.lSC co nnection in
the antenna or feed line shows up as an abrupt
shift in s ide tone frequency andlor amplitude
due to a load change .

Except for the audio output stage , the re
cei ver's circuit designs come from the 1977
Radio Amateur 's Handbook. It's a single con
version supe rhet with a 455 kHz IF . II has
two local oscillators, a two-frequency . crys
tal local oscillator, and a tunable local oscilla
tor. The oscillato rs are zencr-regulated for
bcner stability . Their ou tputs are in series,
and are selected by sw itching power back and
forth between them. There's also an AM/CW
mode switch. With the tunable AM mode ,
WWV can be tuned in at 10 MHz. It tunes the
entire 30 meter band, which contains many
shortwave broadcasts .

The receiver' s preamplifier and two IF am
plifier stages make it quite sensitive , and a
manual gain control is incorporated as a basic
necessi ty. The simple but effect ive 455 kHz
va riable BFO provides a means of CW to ne

adjustment from the receiver's front
panel. The BFO 's power input is zen 
er regulated for stability, but some
power-up drift is noticeable and mi
nor adjustments are occasionally
needed . The two stage 800 Hz audio
active CW filler can be switched in
when the ba nd gets congested. My
junk box had an abundance of small
low capac itance panel mounted vari-
able capacitors in it, so I de signed the

prin ted circuit board with them in m ind.
These variable capacitors may be expensive
and hard to find , so I devised a simple circu it
using va ractor diodes for freque ncy control
of the tunable local oscillator and BFa.

The LM -386 audio output IC provides
plent y of aud io output to a set of headphones,
or a small speaker . I measured a receiver

Photo C. Pans p!ac/"m/"ru.

current drain of approximately 40 milliamps
when using a tz-von bench supply and re
ceiving a moderate signal. (This is a very
simple bare-bo nes receiver') While listening
to a received signal, or the transmitter ' s
sidetone. the listener hears a mirror image as
the BFO is adjusted through each side of zero
beat. He must make a quick check before
replying 10 a CQcr by rotating the BFa knob
slightly to see if he is actually on anothe r
listener's operating frequency!

The transmitter consists of a two frequency
crystal controlled oscillator . a key ing transis
tor, and a power output final . A steady . chirp
free , CW tone is achieved by keying the oscil
lator stage and leaving power applied to the
output final during transmit. R3 and C4 in the
keying circuit provide good rise and decay
times for proper CW signal shaping. The
keying transistor stage simplifies the interfac
ing of an electronic keyer or a computer.

The transm itter printed circuit board layout
has pads to accept a Radio Shack 275-241
relay used for the transmitter ' s crys tal fre
quency switching. One set of contacts of a
DPDT switch changes crystal frequencies in
the receiver' s crystal local oscillator, while
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Receiver

You must remove the internal capacitor
from transformer T I . Disassemble the trans-

former and cut the lead s carefully with a
sharp knife . a nd pull th e capac itor OUI
th rough the bottom. Take ca re to noI CUI the
leads of the transformer windings! Capacitor
C2 on the circuit board will now determine
the luning range of this transformer.

You must remove a lead from transformers
T4 and T5 before installin g them on the PC
board , because there arc no holes provided
for them. Transformers T6 and 17 have a
mounting tab on the ir shield cans that abo
must be removed . Figure 6 illu strates which
leads and tabs 10 remove . Agai n, careful
around the transformer winding leads!

Capacitors C34 and C 35 are not moumed
on the PC board . They must be connected
between the PC board and switch 55 . My first
r ig had only one capac itor. which was placed
between 55 and the volume control R36 . That
arrangement produced a pop in the earphones
when the filter was sw itched in and out.

If you choose to use varactor tuning instead
of variable capacitors in the receiver ' s tun 
able local oscillator and BFO circuits . Ihen
you must make some component connections
off of th e PC board . This is necessary

(Figure 5 (A). the PC board trace, is coruin
ued on page 85 .
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Figures Overvtew

Figure I shows a func
t ional block d iagram o f the
transmitter and receiver as
separate ci rcui ts, and the
s im p le co n necti o n be 
twe en the m 10 for m a
transceiver. The receiver
schematic is divided into

two separa te drawings. Fi gures 2 and 3 .
Points A and B are d irect co nnections be
tween the two receiver schematics.

Figu re 4 is the transmitter's schemat ic d ia
gram. Whcn built as a transceiver. a DPDr
switch ta kes care o f the transmit/ receive
swi tching . I put this swi tch on the rear of rig
up high whe re it ' s easy to reach. One half of
the switch is used for switching the antenna to
the receive r and transm itter. The othe r half
switches 12 volts to the rece iver' s gain eon
trollinc during receive . and supplies 12 volts
to the transmitter du ring transm it.

the other set of contacts sw itches the rel ay on
the transmitter board . Without this relay,
separate switches arc needed in the receiver
and transmitter for the crys tal s..... itch ing , My
choice of out put final transistor was simply a
matter of which junk box transistor wo rked
best! With a 2N3053 transistor in the output
fina l stage. and a bench power supply set to
12.5 volts. an input power o f 2 wails was
measured.

I found that a 2SC777 , which is used in CD
transmitters , gives good output power, and
needs no heat-sinking due to its large surface
area. I calculated a healthy 3 watts o f input
po wer to the tra nsmi u er f inal wit h the
2SC777 install ed . This transistor. ho.....ever.
may nOI be easy 10 find.

F;/(urr I . Bfod; diagram ofIfIt' Pee Wee 30 transceiver. The transmitter
ami recei ver Sel"I;OIU <Ire VII .leptJrII le boards.
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30 Meter Receiver Parts List

IC.

Switches

Transistors

Crystals
Diod~s

R18,R22 47k '
R25 1.5k
R26,R29 680k
R27,RJO,R33,R34 24k
A28,R31 1.8M
A32 Skipped
A36 10k pot with switch '
A37 10
A38 1.2k
R39 150
R40 68

All resistors are v. Watl5% k = 1,0000 M = 1,000,0000
Transformers T1 .2 10.7 MHzGreen

T3 455 kHz Yellow
14 455 kHz White
15 455 kHz Black
16 10.7 MHzBlue
17 10.7 MHz Orange
18 455 kHz Black
Y1,Y2 = (TX Ireq. - 455 kHz) HC125U 30 pF 0.1)025 tol.
D1,D2 1N914
D3,04 1N34
V01 ,V02 ECG612·
Z01,Z02 lN754
0 1,05-07 MPF102
02-04 40673
1C1 LM1458
lC2 LM386
51-83,85 miniature OPOI slide switch '
54 part 01 volume control R36 •

' Parts not mounled on the PC board.

100pF Ceramic Disc
22 pF Ceramic Disc
.022 1lF ceramic Disc
39pf ceramic Disc
,047 1lF ceramic Disc
4-34 pF trimmer 7mm
.1 IlF Ceramic Disc
47 pF Silver Mica •
120pF Silver Mica
33 pF Silver Mica
820 pF Silver Mica
82 pF Silver Mica
.01 IlF ceramic Disc
.0047 1lF ceramic Disc
.011lF 50 VDC Monolythic
1000 pF 50 VDC Polystyrene Radiat
10 IlF 16VDC Electrolytic Radial
.22 IlF 50 VOC MoooIythic •
.047 1lF 50 VDC Monolythic
220 IlF 16VDC Electrolytic Radial
100IlF 16VDC Electrolytic Radial
270

'20
560
'QQk
33k
390
47k
220
10k pol, linear taper'

C'
C2
C3,C4.C15
C5
C&{; '2
C13,C14
C16,C17,C40
C18,C21

C'.
C20
C22
C23
C24
C25
C26,C27
C28·C31
C32,C33,C36,C38
C34,C35
037
C39,C42
041
A'
R2,R5,R8,R1 0,

R12,R2O,R24
R3,R35
R4,R1 6,R19,R23
A6
R7,R9
A11
R13,A15
R14,R17,R21

Capacitors

R~sistOf'S

Table I.

Fif("'" 5 (B}. Pans placement oj Ih~)Umeter transceiver.

Receiver Parts Acquisition

Tabf~ 2.
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Mouser 24AA1 13
JamecoOM151470
Jameco OM 151121
Jameco DM151330
JamecoOM 151821
JamecoOMl5182O
Jameco MO.01/50
Mouser 23PW210
Oigikey P6023
Jameco MO.22J50
Jameco MO.047/50
Digikey P6228
Digikey P6227
Mouser31CN401
Mouser31CQ401
Mouser42lF126
Mouser 421F101
Mouser421F102
Mouser421F103
Mouser421F129
Mouser421F124
Mouser42lF106
Jan Crystals
Crystal Sockets
Jan Crystals CE25
Jameco
Mouser
Jameco
Jameco
Jameco
Jameco
Radio Shack

D1 ,02
03.04
ZD1 ,ZD2
0 1,05-07
Q2-Q4
1C1 ,IC2
51·53.85

C13,C14
C18.C21
C19
C20
C22
C23
C26,C27
C28,C31
C32,C33,C36,C38
C34,C35
037
C39,C42

04'
R14,R17,R21
A36
11,12
T3
T4
T5
T6
T7

T'
Y1 .Y2

potent ial of the transformer windings, and
stand them up. Solder the 47 pF mica capaci
tors C 18 and C21 i n the holes at the un
gro unded side of the transformer windings.
and stand them up. The other end of the 47 pF
mica capacitors and varactcr diode cathodes ,
and one end o f the 47 kO resistors R18
and R22 are connected above the board .
These components should be secured to the

side o f the transformers
with some glue to keep the
osci llato rs from shift ing due
to mechanical shock or vi
bration .

The voltage for the BFO's
tuning potentiometer R21 is
obta ined by a connect ion at
the cathode of zener diode
ZD2 , either above or below
the PC board. whichever
you prefer . The voltage for
the tunable local oscillator 's
tuning potennomer R17 is
obtained by a connection at
the switched side of R20 in
the same manner.

I f you have variable ca
paci tors and wish to use
them for tuning. then omit
the 47 pF capacitors CI 8
and C2 1, the veracror tun
ing diodes VDI and V02.
the 10k potentiometers R17
and R21 , and the 47kO re
sistors RI B and R22 . Place
the variab le capacitor in
paral lel w ith C20 in the
tun abl e loc al osci llator

because the PC board was designed to use
variable capacitors for tuning , and varactor
tuning was an afterthought.

The poi nt where VO I , R 18, and C 18 co n
nect i n the tunable local oscillator circuit , and
the point where V0 2. R22 , and C21 connect
in the BFa ci rc uit must be made above the
board . So lder the anode ends of the varactor
d iodes VD I and VD2 in the hol es at g rou nd



Tahir' 4.
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atcd circuitry as possible , The PC board ,
measuring 3.8" x4 .7'" , can easily fit into one
of the many cabinets available , like Radio
Shack 's 270-252A, which is4 x 2 +11 x 5 ~ . I
made my own cabinet, but used the to p por
tion of the Radio Shack cabinet because it's
made of steel. and it has a nice paint job. My
c hassis a lso opens from the bottom fo r easy
servic ing. Ten AA NiCds, which sit in the
chassis bottom . power the r ig .

Transmitter Parts Acquisition
C2,C3 Mouser 24AA113
C4 JamecoMD.22fSO
C5.Cl 1 Mouser 24AA034
C6,C 10 Jameco DM15!470
C7,C9 Jameco DM151221
C12 Jameco DM151331
01,02 Jameco
Y1,Y2 Jan Crysta ls

Crystal Sockets
Jan Crystals CE25

K1 Radio Shack 275-241
II Radio Shack 273-1 02

Heat sink lor 2N3053
Mouser 33HS261

Tablr' 5.

Options

To omit one ofthe loca l oscillators from the
receiver circuit , place a jumper on the c ircuit
board where the secondary of the unused
oscillator transfonner normally is . Th is is
necessary to complete the c ircuit path for the
mixe r ' s local oscillator injection input .

Those who just want A M fo r monitoring
WWV can omit the BFOcircuitry and place a
jumper where diode 03 is normally installed.

The relay on the transmitter PC board
draws a n extra 37 .5 mill iamps of cu rrent
drain when energized , sho rte n ing battery op
eration t ime . If a switch is substitu ted for the
relay in the transmitter for frequency switc h
ing , then it should be placed as close to the
crystals as possible to keep the lead lengths
sho rt.

20f40 ~fe-te r Operauon

T he Pee Wee 30 is easily modifiable to 20
a nd 40 meters . The bui lder need o nly change
the number of turns in the coils , the values of
fixed ca pacitors C6 and CIO, which are in
parallel with the trimmer capacitors. and , of
course, the crystal fre q uency. Some experi
mentation is necessa ry . I provided extra holes
on the transmitter board to accomodatc a
sma lle r RF choke in the final c ircu it. and
extra holes for a d ifferent size output co il.
You can use a ny t ransformers with the proper
lead spaci ng in the receiver's front end and
oscillator circuits.

Those wishing 10 wind thei r own coils fo r
a nother band should loo k to Amidon Associ
at es ' L43 series co il fo rms. They have the
proper lead spacing. I have st ripped the 14
turns of wire from the tuned side of a 10.7
MH z t ra nsfo r me r used in the rece iver
preamp and replaced it with 20 turns o f #32
gauge wire. T he transformer' s new tuning
range was from 6--8 MHz . m

(Pan II: Alignment and Testing}

th rough the co il fonn
13 .32~ apa rt with a
very small drill b it , like
the one that drilled the
PC board h ol e s .
Thread a c o up le o f
inches of #26 gauge
enameled wi re through
on e hole , and then
tightly wind 23 turns to
the o the r hole. C ut the
wi re , leaving a co uple
o f inche s to th read
through the remaining
hole, P lace some heat
sh rink tubing over the
co il to secure it. Fo r
n 's seconda ry wind 
ing. wrap fou r turns of
some small gauge insu 
lated hoo kup w i re
tight ly around the pri
ma ry co il before in 
stalling it o n the PC
board . L2 is made the
sa me way as the prima
ry of T l. Use a coil
fonn with a 5.16" out
s ide d iameter. Drill the
small holes ¥lI " apart,
and w ind it wi th 27
turn s o f #24 ga uge
enameled wire .

Photo B shows the
inside of my first r ig .
All o f the front panel
co ntrols we re mounted
as close to the ir associ-
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• • T7-0RA NGE

..... ./

REM O VE j
""Y.-WH I T E

TS- BLACk

I used HC /25U, 30 pF ,
0 .0025 tole rance crystals in
the receiver and transmitter.
ordered from Jan Crystals.
This type of c rys tal works
well in the receiver. When
th is type of crystal is used in
the transmitter however, they
will oscillate approximately 2
kHz lower than their actual
frequency . After discovering
this problem during the tune

up of my first unit I have since hccn ordering
crysta ls cut for 2 kHz above the desired trans
miner frequency .

Transmitter transfonner and coil construc
tion is fa irly simple. For co il fonn material . I
purchased some small PVC plastic tubing at
the local hohby shop. I then st ripped wire
from an old unused co il in my junk box . For
transformer T I. use a coil fonn with an 1.4·
o u tside d iameter . Drill two s mall holes

Figu re 6. In the rt'(·t'i l"t'r . you //IUII remove one pin
from botn T4 and T5 . IIIll! mIl' tab from T6 alii! 17.

Mouser Electronics
2401 Hwy 287 North
Mansfield TX 76063
(817) 4834422

Jan Crystals
2400 Crystal Dr.
POBox 06017
FI. Myers Fl 3J906..6017
(800) 237·3063

T1

11
L2

30 Meter Transmitter Parts Li st
ci ,02211F Ce ramic Disc
C2,C3 4-34 pF trimmer 7MM
C4 .221JF SO VDC Monolythic
C5.C11 16--100 pF trimmer 10MM
C6,Cl0 47 pF Silver Mica
C7.C9 220pF Silver Mica
C8 .1 IJF Ceramic Disc
C12 330 pF S ilver Mica
R1 2.7k
R2 10k
R3 47
R4 27k
R5 10k
RS 470
R7 47
01 2N3906
02 2N2222
03 2N3053 or 2SC777
Yl.Y2 (TX Iraq. @ 2 kHz) HCf25U 30 pF .0025tol. ""
K1 SPDT 12 VDC Coil PC mount

DIGI-KEY
POBox6n
Thief River Falls MN 56701
(800) 344-4539

Jamecc Electronics
1355E. Shoreway Road
Belmont CA 94002
(415)59NI097

l00IJHRFchoke
27 turns 01 #24 gao enameled
wrre
closely wound on a 5 ,lS " coil
loon .
23 turns 01#26 ga. enameled
wire
closely wound on a V.' conform.
then heat shrink over the coil.

The secondary winding is lour turns 01 small insulated hook up wire
which is wound over the heal shrink tubing
""See construction notes on transmitter crystals.
All resistors are V. walt 5% tolerance

Tra ns istors

Crystals
Re lays
Coils and
Transformers

Res istors

Capacitors

Transmitter

There arc two wi re jumpers on the trans
mitte r board that have to be installed . As
shown on the transmitter ' s sc hemat ic, Figure
4, the re ' s a j umper from points M a nd N in
the collector c ircuit o f the transmitter fina l .
and a j umpe r from points K and L which
co nnects the 12 volt power input between the
keying and final stages. Don 't forget them!

When bu ilt as a transce iver, Po int J o n the
tra nsmitte r sc he ma tic is s witched 12 vol ts ,
brought over from the unused section of the
receiver 's crystal se lector swi tch S I. I placed
a 0 .1 ~F capacitor ac ross these switch co n
tacts in my seco nd rig 10 kill the annoying pop
in the ea rpho nes during freq uency switc hing.

Tahir' J.

c ircu it. and C23 in the BFa ci rcuit. Very
little capac itance is needed . I used variable
capaci tors with a n approximate tun ing range
of5- 10 pF and they were very adequate .



* * * Unlden Cordi• •• Phone. * * *
A maior consumer magazine dId a companson sludy on
co~d l eaa phones, The cnecx poin ts inciuded clarity.
effICIency and p'lCe. Unldell WIIS rated best buy.
XE100-SAUn_n eo.-dl...Pnone","h _ak'" .. Sl 14 95

** * EJtr.nd.d S.,....,c. COn',.C' ** *
It you purch.... a scanner. CB. r.da, oelector 01" COI"aleas
phone l romany alore 'n Ih., U.S. or eanada .....ith.n Ihe lasl30
d.ys. you can gel uo to three yea,~ 01 e. lende<:! servIC ..
contract lrom W.'rantech. This ~ervICe e.'..nsion lO Rn bll>1""
.It.. r llle manuISClure(. warr. nty " 'P1re•. Warranteen 101,11
perform all neceaaary IatlOl" ...d 101,11"'" cha~e 101" ' etum
.I"ppo....,. E.''' nded seryC" conuacts .'e "'" 'eflJndaOie and
appty only10the 0flQ'natpu'Chaser. ATwoyeare' l endedcon
tr.CI on. mob,l.or base SCann", ,. 129 119 .nd Inree yea....
$39.99. For nandhe'd acanne... 2 .ea.. IS S59.99 and 3
y..arai.179.99.Fo, radsldeleCIOrs.twoyeara,.129.99.Fo'
COrad,o•. 2 year, ;.S39.99. ForCOl"dleaa pnonea. 3 yea" j,
13499 Order YOU' .,. Iended Mrvoce conlraelloel.y

OTHER RADIOS AND ACCESSORIES
8C55ltLT·SA a.erut 10 anannel scann", $11 4 95
BC70 ltLT·5A Bearc. l 20 channel scanner $169.95
BC175ltLT·SA Beare. , 16 ch.nnel .eanne,. , 51 56 9 ~

N..., BC560ltLT·SABu reat lll ehannel scanner . . $98.95
Sn ClA1.I Hltl500-SAJ Re1;Iencr 55cll acanner , ,1169 95
MT5100 PLUS-SAReo.ncr ....rlfle tr...-._ 113" 95
l'll CX1OoSARe~1 "5 char>nel acanner 1119 95
UC1 02·SARege" crVHF2 c1\. I Wan lr...lIC_ SlIl.95
BP$5·SA3 Reo'lncr 16 amp ' &0. power .upply,. , $179 \IS
1Io1A54lJ.SA3 Orep- incharge,fo, Hltl 200& H~l 500 , . . 559 95
1Io1 ""518·5A Wall Charge' tor H~ I 500 scsnner ., $14.95
IIo1 ""5S3·5A CarryIng C.se lor Hltl 500 acanner $19.95
MA251·SAC;g.a,elle Iognler cord fOl" HU 2/l 500 .. , 51g 95
MA91 7·SA ~re-lban"'Y packtorHlt l(lOO/l 200 ,. S34 9~

BP205 ~ .Cad Dtl n"'Y PUk tor 8C2OO1ac l oo~LT,. 1"~ 95

& 8·5-, I ,2 V M ~~CfId Datlene. CM t 01 e'l/ nu $17,95
FB-E·SAF'''Qu..ncy O" ..ctOry fOr Eu le,n U.S.A ,114 95
FB-W·SAF' lQuencyOoreclory10' Weale", U,S,A SI " .95
AS~5A Air SC.n Oi,..ClOry . . . . • ... . . . . . . . .. . . . . . . 11495
$RF·5A Su"""el Rad,o FreQuency O"ecrory $1.. 95
TSG-SA "Tep Sec:rel" Reg,ltryol U S GoY'! FrlKl I I" 95
TIC·SA TtlCnnlQUe~ tor Inlerceol,ng COmm.. . . . .. I I " 95
RRF·SA Ra,lrOlld Ir flduency dUectory 5 I 4 g5
EEC·5A Embau y& Eapjonage COmmunOCll I'On• . .. $14.g5
CIE·5A C",..n Inlelligenet Elect.Ea....d'opp'nll II" 95
MFF·SA !>l ldwe, I Fede,. 1FreQuency d"ecl Ol"Y $14 g5
.l.6().SA !>lagnet mount mob~e ....nn'" .nlenna .. 135.95
A7~5A EllIS.. at.'>01"1 nner .nlenna. , ,, 135 95
USAM M·SA!>l~ mounl VHF ent w / 12 ' callie 13g.95
USAK·SA .... hole mounl VHF ant. ...1 17' u !lje.. ,. 535 95
USAK..SO-SA.. .. hole mounl UHF.nt wi 17'cao.. .. $35.95
Add 14.00Sh'pp"'ll 10< all.ece, sones""""Ildat In.,tame"mtI
A.dd S8.OO sh,ppong p", rad,o and S4.00 per . nlenna.

BUY WITH CONFIDENCE
To ••' ' ''a ' . a' • • ' dell• .,., lrom C.J 01 any scanner.
send or. phone your order directly 10 our SCanner
Oistnbut lon Cent er~ M'chigan .esidenta please add4~
sales tax or aupply you, ta~ 1.0 . rwmber. Wrillen pur
chase orders are accepted ' rom approved goYemment
ageftC les and most "'ell rated '"ms al a 1~ alJrcharge
tor OIIt 10 bll "ng. AI, sales .re subrect to .Y.ilabll' ty.
ecceetaoce and YenhcatlQn. All saies on eceeeeeeee
.re lin.l. Prices. l erma and SpecificallOns are subjec1to
change ..... ilhoul notice, All priCes are in U.S. eeners.OUI
01stock il ems will be placed on backorder aulomal ically
unless CEI is insl ruCted dIfferently. A 15.00 addil lonal
llandll flg tee "" II be charged fo r all orders wll ll a
merch. ndisa totar under SSOOO. Sh,pm ents a'e F.OD.
CEI .... rehouse in Ann AlbOl'. MicI1igall. No COC1s.
MOISI ,Iems lis ted have a manulact u.ef's warranty, Free
copiea 01 wartanties on these prodUCls are ayailable
by writing 10 CEI. Non·cert ified checks req uire bank
clearance, NOI reSpOnsibl !! for lypographical efTors,

M ell orde,.. to: Communications eiecr rce
iCs;' Box 1045. Ann Arbor. M ichigan 48 10 6
U.S.A. Add $B.oo per scanner l or U .P.S. g ro u n d
shipping and handling in the con tin en tal U. S.A
For Canada, Pu e rt o Ric o, Hawaii, Alaska, o r
APO/FPO delivery. shipping charges are three
t imes c on tin e ntal U.S. rates. II you have a
D iscover, Visa American Express o r Master
card, you m a v can and p lace a cred it card order.
Add 4 'lb lor bi lling to an American E~presscard.
Order toll-f ree in the U.S. Dial BOO-USA-SCAN,
In Canada. dial 800·221 ·3475. FAX anytime.
d ial 313-971-6000. If you are ou ts ide the U.S.
Of in M ichigan d iaI313-973 ·B88B. Order today.
Scanner Dist " butlOn Cenler· .nd CEllogoa.re frade
marks ot CommuniC. llons ElectronICS Inc.

AD e030266·S...1
Copyright e 1988 Co mmunlc. t ion. Elect roll lc.lnc.

For credit card orders call

1-800-USA-SCAN

Consumer Products Division
po. Bo. 1045 0 Ann Arbor. Moch'lll.n"8106- 1045 us A
For orde.. c.n 313·973·8888 0 ' FAX 313·911·6000

e-tCLE 121 ON IlEAD£II SEIMCECARO

BC760XLT
800 MHz. .

mobil. scan ne r
OnlyS279.95

***Uniden Rad., Delectors* **
Buy the f,oeSt Unlden radar detectors trom CEI loday,
RD1·SA3 U,.,.,... __mounl .ada, delector 199.95
RDe-SA3 U"'de"· P..~rt'""ze radllr det fICIOl" . . I I 1".95
RDOXL·SA3 Uniden· mlcro· . .... rad. r dfllecl o< , 1144 .95
RD2S·SA3 Uniden . isor mounl radar detector " 15" .95
RD500-SA3 Uniden . " Or mounl rad.r delflCl or $74,95

Bearcat" 200XLT-SA3
List p rice S509.95t C E prtce $279.95
12-....11, ~OO Cit. ....., a 800 IIH~. H...d".'d
Se. rc" a limit _ Hold. Prlorlt, • loe*clul
Frequene, r.nge: 29·54. t 18·174. 408·5 12. 808·956 MHz,
E_cludes 823.9875·8490125 and8889875·8940 125 MHz.
The Bearcal200XLT sets a new standard for hand
he ld scanners in performance and dependabi lity,
Th is full featured unit has 200 programmab'e
channels w ith 20 Sca nning banks and 12 band
coveraqe. II you want a ~ery similar model wttbcut
the 800 MHz. band and 100 chann els, o rder the
BC 1ClOXLT·SM fcr onty $194.95. Inc'udes anlenna.
carrytng case w ilh bell loop, nked battery pack.
AC adapler and earphone. Order your scanner now.

Bearcat" 800XLT·SA
List price$549.95/C E prlce $2 59.95 tSPECIAL
1~·B."d. 40 Ch."... , • No-c,.,.t., . ca "".,
Prior", co,,',.,,1 • S• • , ctl/Sc. " • AC/DC
Ba ndS: 29-5". 118·174. " 06·5 12. 806·9 12 MHz.
The Uniden SOOXLTre<;eives 4<l channels ill two blinks.
SCans 15 channel, Per second. S,ze 9'1,, ' ~ 4"' .. ~ 12"' '' ·
If you do not need Ihe 800 MHz. band. a simila, model
ca lled tne BC 21 OXLT·SA is available for 1196.95 .

Bearcat" 145XL·SA
List price $189.95/ C E price $98.95tS PECIAL
fo-a."d. 18 Ch."". 1 • No-c",.'.' .ca .." .r
Prlorlt, co,,, '''' , . W • • t"., a.ar c h • AC/DC
Bands: 29·5". 136-174. 406-5 12 MHz.
The8earca, 145XL is a 16 channel. programmable
scanner coyeriflg l en IreQuency bands. The unit teatures
a bu ,lt·,n delay ' utlCtlOnth" adds a lh.ee second delay
on all channels to prevelll mISsed transmISSions. A
mobil e yeraiOn called tne BC560ltLT·SA teat urlng pr~

ority. weather search, cha nne l lockoul and more ia
a~ai lable l or 198.95. CEr a package pr ice incl udes
mobile mOlJnling bracket and mobile power cord

Regenc~ Informant'" SCanners
FreqIJencr coverage: 35·:'; ... 136-' 7", " 06 -5 12 MHz.
The new Regellcr Inlormant scanners cover vrrtu
ally all tn e standard pol ice. fire. emergency and
weather frequenc ies. The INF1·SA7 is ideal lor
truckers and is only $14995. For base eteuoe use,
the INF5·SA7 is $94.95. W,th Ihe purchase 01any
o ther scallller in rh,s a d howe _er. rou can g el lh e
uniqIJe INF5,SA7 toronly $79.95. Wow' Whaf a deaL

NEW! President" HR251 o-SA
List price $499.95 tC E price $239.95
'0 II.'., lIobl' . 1,..".c.I.... ,. • DIg".1 W'FO
Full s."d Co.... ,.. g • • AlI-liod. Op.,.atlo"
s.c lllif 'lquid c",.'a' d l.p/a, • Au'o Squ.'ch
RIT _ Pr.p"OfiI,.mm.d 10 KHz. Ch."n.'.
Frequ..ncy CO"era"e: 28.0000 MH~. Ie 29. lS999 MHz
The President HA25 10 Mobile 10 Me ter transceiver
made by Uniden. se ts a n ew slandard in amateur
radiOcommuni(;a tiOns. FullyFeature9- The HA251 0
has everything lhal you need- Up to 2S Wall PEP
US B/LSB and 25 Wall CW mode. No ise Blanker.
PA mode. Digilal VFO. Bu ill- in StAFt MODtSW R
meIer. Channel sw itch on the microphone. and
much more! The HA2510 le ts you operate AM. FM.
USB. LSB or CW. The d ig Itally synthesiz.ed 'reQuen
cy con t rol gives you ma~imum s tabili ty and you
may c hoose either p re- programmed 10 KHL Chan
nel Sleps, o r use the built-in VFO for step s down to
100 Hz. There·s also RIT (Receiver Incremenlal
Tuning) to gi~e you perlectly tuned signals, With
receive scanning. yo u can scan 50 channels in any
one of four band segments to f ind out w here the
act ion is. Order your HR2S10 f rom CEl today.

Gef spet;>81 "_"'9S On Ihe scanners
1t$led in fhis coupon. Thi. COUPOII musl
be included w,lh your prepaid order,
Credil cards. personalche<;l<s and quan·
fify discounfs are excluded Irom Ihis
ol ler. or'er _alid onlr 011 tKef)ilid orders
",*,/e(J (/'reclty10Commu",calJOllS EIeco
lronics Inc. P.O Box 10"5 - Dept UNI7.
.."" ArbOr. MichiOan"8106-1O.f5 U.SA
Hurrr_COupenupires Oclober31. 1988,
Coupon may nor be used InconilJ ncllon
w,fh any other o tler l rom CEI, COlJpon
"'*r ee pholOCopied Add$8.00 lorshi~
P"'9 In the coMmeMal VS A
R.g.ney TS2·SA7 ••••• . $269 .95
R. gency T S1 -SA7 ••••• . $199.95
Reg ency INF1· SA? ••• • . $129.95
Reg ency INF5· SA7 • • • • • • •$84 .95
Regen cy HX1 5000SA7 ••• $1 59.95
R....eney RH2568-SA7 •• •$324.95
Seercat 200XLT·SA7 ••• $259.95
Searc a1100XLT·SA7 •• . $184.9 5
Searcat 8OOXLT·SA7 ..•5249 .95
Bearc at 2 1OXLl·SA7 . . . $177 .9 5
Searc at 70 XLT-SA7 •••• . 5 1$4.9 5

**** VALUASLE COUPON * * **

Uniden Corporation of America has pur'
c h as e d the consumer p roducts line 01 Re
gencY Electronics Inc. lor $12,000,000. To
celebrate this purchase, we're having o u r
largest scanner sale in h istory! Use the
coupon in this ad for big savings. Hurry..•olfer
e n ds October 3 1, 1988.

• *** Uniden CB Radios ***

U n I e n
® The Uniden line at CitIzens Band Rad io transceiyers is

sty led to co mpliment othe' mobi le audio equipment.
uereen CB redios are so reliable l hat lhey haye a two
year limited warranly. From th ! teetvre packed PRO
9 10E to t xe 310E handheld. the re " no ben erCit " ens
Band radio on Ihe marke t loday

$12 000 000
FR031 0E·SAUn,dan 4O C!I. Portat:>l6/ !>loblieCB .. S85 , 9 ~

, ,
PR0 330E·SA Unideneo ce.Remote mountCB ,., $109 95
NINJA-SA PR0310Ew,th rec ha~eable ban..rypack$99 9~

B·l ().SA1.2VM N.-cad ballerylo<N,n,allel ol 101 .. $2095

Scanner Sale
M.m·... uo••O.. c..M....KO.'.,. ss
PR0510 ltL·SA Un'ditl'l 40 channel CB!>4oboIe $" \1 95
PI't0520ltL·SA U"~ 40 c"'nne! C8 !>4obo1e $59 95
PROS4OE·SA3 U""'en "O chenn..1CB !>l 0C01e $97.95
P'R06<lOE·s.u Unm.n40ct>a""'" SS8 CB!>lobole $137.95
PR0 71OE·SA Un'den 40 channel CB Base , ' $119.95
PROSlOE·SA Uniden40channeiSSBCBBa $I 79.95

* * * III0 NEY SA VI NG COUPQN* * *

NEW! Bearcat'l760XLT·SA3
List price 5499.95/ C E price $2 79 .95/SPECIAL
12-s.,", 100 Ch."".,. C,., .,.,,.•• • AC/DC
Frequenqrange: 29-5" .' 18·114. " ()(l-5 12. 806-9511 MHz.
E_cludeS '23.9875-8490 125 ."".U9875·'9" 0 125 MHZ
The 8 ea rcal 760XLT ha s 100 programmab le chan
nels organized as Ii~e channe l banks lor easy use.
and 12 bands of co~eralle inc lUding the 800 M Hz.
band. The Bearc.I 760XLT mounts neaUy under
the dash and connects d irect ly 10 fuse block or
ba tlery, The unit also has an AC adaplor. f lip down
stand and lelescopic antenna lor desk top use. 8·
5/ 1 6 ·' W ~ 1~·' H ~ T~N D. Model BC 590 XLT· SA is
a simi lar veretoo without the 800 MHz. band for
only $219,95. CTCSS squelch option now available .

SALE! Regency" TS2·SA
List price 5499.95/ C E pric e $309 .95tSPECIAL
12-s."d. 75 Ch."". I. C,.,.,.II••• • AC/DC
Frequ!!nc r range: 29·5", 118· 175."06-5 12. 806·950 MHz,
The Regellcy TS2 scanner lets you monitor M ilit ary.
Space Satellites. Government. Railroad.
Justice Department, Sta le Depart ment, Fish &
Game. Immigration. Marine. POllee and Fire Depart·
ments' Aeronautical AM band. Paramedics. Am
ateur Radio, p lus thousands 01 other radio tre
ccences most scanners can't pick up. The Regency
TS2 teatures new 40 Channel per second Turb o
Sc:an~ so you wont miss any 01the actscn. Model
TS1·SA3 is a 35 channel version oI l his radiOw ithout
'he 800 MHz.. band and costs on'y $21 9.9 5.

Regency' RH256B·SA
List price S799,95t CE pr ic e $329 .95t SPECI AL
18 C".nne/ • :15 W." Tr". ceWer • Prlorittt
The Rf/9fmCr AH256 B 1$ a siltleflfK:hannel VH F land
mobile transce iver desig ned to cover any Irequency
between 150 to 162 MHz.. Since th is rad io is
synthesi z. ed . no e~pensi~e crys tals are needed 10
store up 10 16lrequencies wilhout ballery backup,
All radios come w ith CTCSS lone and scanning
capabilit ies. A m onitor and nighVday switch is also
s tandard. This transceiver eve n has. priority func
t Ion. The AH256 makes an ideal rad iOfor any police
or lire department vo lunleer because of it s low cost
and high perlormance. A 60 Walt VHF 150-182
MHz. verSion ca lled the RH 606B-SA is available
for $429.95. A UHF 15 watl, 10 channel vers iOn 01
thIS rad IO ca lled the RU150B-SA " a lso available
and covers 4 50-482 MHz. but the cost is $4 19.95.
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Nye Viking RFM-003
RF Power Monitor

Wm . M. Nye Co., Inc .
1614 130th Ave. NE
Bellevue WA 98005

Price Class: $297, with coupler and charger

The Front Panel

The SWR upper front panel has two meters
side by side labelled SWR and I'll' WAn s. On the
lower front panel, from left to right, is a Hold
Time variable control, six LEOs, and a three-

Nyecalls their new product a "power mon
itor" because 01 the variety of ways it

looks at AF en route from the rig to the anten
na (or back). This simple unit-the AFM-003
sports only five controls-is one of the more
versatile RF monitoring devices on the mar
kel. In addition to SWR, forward, and reverse
power measurements, it measures average
power, holds peak power measurements lor a
user-selectable period , and automatica lly
switches power ranges. Its highl ight feature is
the Ampl ifier Lock-Out (ALO) ci rcuit , which
unkeys a linear amp when it senses 100 much
back AF.

Physical Features

The Power Monitor package comes in two
parts-the dual-meter control bo x and the RF
coupler, The coupler goes in-l ine between the
transceiver (or linear) and the antenna (or
tuner). (See photo). This 3 ° x 2-lh o x 2 ° gray
metal box has two opposing S0-238 connec
tors and a supple four-cond uctor cable about
six feet long that connects to a plug on the rear
panel of the control box. This coupler is direc
tional, and the RF input and output connec
tions are clearty marked. There are no stiff
coax cable connections to hamper meter box
positioning around the operating console!

The dark gray control box measures aNx 4 ·
x 3.N Attached to it is a wide mounting swivel
bracket , rotatable 360° around the width of
the unit. This allows the co to mount the meter
either from above, as in the case of the lower
part of a car's console or lower dash , or from
belOw, as under a ham shac k table. It can also
be removed , allowing the unit 10 stand on its
own (rubber) teet .

P.f PO.iER jl()'ilTOR S':'STD!
. """,.
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Figure 1. Schematic of !he RFM.()()3 meter
box circuit. R10 is located in the upper left
section of the diagram.

Be Kind To Your Finals

Perhaps the most interesting feature on the
RFM-Q03 is the ALO (Amplifier Lock-out) clr
cu it. The user can set a limit-either SWR or
reverse power-by first setting the rear panel
switch to either SWROf REV and then adjusting
the ALO Sense with a tweaker. The beauty of
REv-mode ALO is thai, once one knows the
maximum tolerable reflected power to the

Powering the Monitor

The essent ial funct ions of the Monitor
needle deflection , LED lighting , and circu it
powering itself-can run off a pack of four
NiCds secured to the inside back panel ottne
meter box, The coupler shunts RF energy 10
the meter box to keep these batteries lully
charged. The only functiOn dependent on 12
VOC external power is the meter back-light
ing . Ex ternal power c an also charge the
NiCds .

tween the two models is the power scales
the RF WATTS dual meters shows up to 500 and
5000 Walts, respectively, on the RFM-QOS. A
ham has to obtain the specific RF coupler
tor ttns .

Back Panel

The two two-position slide switches allow
for measuring either forward or reverse power
and sell ing the kind of ALO trip the user wants
(again, more on this later). BelOwthem are the
two RCA phono jacks to put the ALO circuit
in line.

Straying over to the right side of the panel,
the user finds two plugs-for 12 VOC ext ernal
power source and Coupler attachment. Final·
Iy, next to the Coupler input is ALO SENSE, a
recessed pot .

Photo B. Back panel of the RFM-Q03 and RF
coupler.

posit ion switch for PEAK POWER, PEAKPQWERANO
HOl O, and AVERAGEPOWER. The Hold-Time con
trol works when the switch is set for PEAKANa
HOle-it " freezes" the RF warts needle at its
maximum cenecncn for up to 20 seconds, for
easy reading .

The LEOs are arranged in three pairs. The
first pair gives the status of the ALO circuit
(discussed later). The middle pair deals with
peak power measurement- one of them
lights when the Monitor samples the RF, and
the other lights when the RF WADS needle
holds at a maximum deflection.

The right-mosl LEOs are low and high RF
scale indicators . On the RFM-Q03 , the I'll'

WAD S scale shows 0-300 W. This, however,
automatically reverts to a times-ten scale (0
3000 W) when the unit senses RF power be
yond 300 Watts, and the red LED lights to
indicate that state.

A note on the brother model to the RFM
003, the RFM -OOS. The only difference be-

Photo A The front panel of the RFM-OOJ and
RF coupler.

Specificallons
±S~ oItull seale
SW for the 5000 W AF coupler
For Peak and Hold, lms typical, 3ms maximum.
.5 10 20 seconds lypical
Approx.1 .61-7:1 ,Iactorysetat2:1
For (K) couplers, 40-400 wans, factory seiling l00wans.

For (C) couple~ , 4-40 wens, faclorysen,ng 10 watts.
S amps 120 VAC/28VOC.
Maximum Optirating4S0 mW
Typical Optffaling 64 mW
H 5° x W 8\1i x 0 S~ max. values WIth s~ bracket

tull.,. extended.
4lbs. Shipp't'lQ Sibs.

Size

Weight

AlO Relay Conta<:t RIItlngs
Power Consumption

Accura<:y
SWRThreshold
Sample Time
Hold-Time
ALOSWR Adjustment Range
Al O Rev. Adjustment RIInge
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This is the maximum safe continuous returned power the B & W PT·2500A finals can
accept.

Knowing this figure, it's possible to calculate the maximum allowable SWR for any
forward power level, and vice versa. Say a ham can't tune his antenna lower than 2.5: 1 SWA
at the frequency he wants to use . Figure x for SWA '" 2.5, as done in 2)

,+>

By the melhods used in 3) and 4):

7) forward power (. 18) = reverse power,

r'.~'~.~""".po::::w~·C'8) forward power = -
.ra

Plugging in the maximum allowable reflected power of 110 watts gives a maximum
forward power of:

For 2:1 SWA, then, the square root of forward over reflected power will always equal .33.
Squaring both sides gives:

[refl. pwr.)l c'.,,',:.PW,=',:.
3) .332 = , .11 = i:

(for. pwr.)Z for. pwr.

4) forward power (.11) = reverse power

Formula 4) figures the reverse power for a given forward power when the SWR is 2 .
Plugging in the maximum forward power allowed, l000Watls, gives:

accuracy. The unmodified un it is so accu
rate , however, that users shouldn't despair
over not being able to get their malch com
pletely flat. Even though their previous meter
may have shown 1:1 on the same system, the
AFM is just showing more the real ity of the
situation.III

, 2 - zx _ 1 + x, 1 = 3x , x - .33

• 2.5 - 2.5x = 1 + x, 1.5 = 3.5x , x = .43
x

,1

,+>

(1000W)(.11) = ttnwetts

,

2 -

2.5 ..

1)

THE VIRTUE OF REV·MODE AlO

The abil ity to set a reverse power limit is an excellent idea . This allows the op to safely
operate under varying SWR conditions. The next few paragraphS explain why .

Many linear amp manuals give reverse power tolerances only in terms of SWR. Bear in
mind, however, that SWA is only a rario of forward power to reverse power. For a given
SWA, the lower the forward power, the lower the reverse power. The amp finals, however,
don't care a whit about forward power in itseH (except when they're forced to generate too
much of it). They care only about the value of the reverse power, regardless of the
SWAlforward power combination from which it results. In other words, higher SWRs than
those stated in the manual are OK,provided the amp is run at sufficiently low forward power.

So what explains the seeming inconclusiveness of the SWA tolerance figure? The
authors of the linear amp manual evidently assume the amp user will spend most of his time
running the full legal limit , and they figure the SWA tolerance based on that. Aham doesn't
have to run his amp at tun bore, however, and is even encouraged not to do this unnecessar
ily. lower-than-maximum forward power levels allow higher-than-manual spec. SWAs.

let's look, for example, at the linear used for the accompanying review, the Barker &
Williamson PT-2SOOA. The manual states that the operator must not run it over 2:1 SWA.
(Earlier 2500 manuals state 1.5: 1 SWR.) Assuming this was figured at 1000 W of forward
power (Which a call to Elmer W3FVT at Barker & Williamson confirmed), I calculated the
maximum allowable reverse power in the following five steps:

1 + x reflected power
SWR = where x =

1 x forward power

Plug in the above SWR value and solve for x through cross multiplications:

2)

9) forward power

6)

5)

110
• - ... 611 Watts

.16

Considerably more power than most barefoot rigs! This output is certainly worth
keeping the amp in line.

The beauty of being able to set a reverse AF limit to unkey the amplifier is not having to
refigure the maximum forward power for each new SWR. Even if the linear amp manual
gives the tolerance only in terms of SWA, just go through steps 1}-5) once, to determine the
maximum back power the tubes can handle. Then set the calculated AlO limit and crank the
drive to the amp unt il that limit is reached . Trim back the drive slightly, and it 's set!

Conclusions
The AFM-003 commends itsel f in all areas.

The only concern potential buyers of this un it
should have is their AF environment. If they
live particularly close to AM broadcast sta
tions, they have to be prepared to do the
above mod ification and ro se some meter

tubes, it's not necessary to go through alge
braic gymnastics (see sidebar) to figure the
maximum forward power lor every new SWR.
Just set the ALO sense at that reverse power
level and leave in

When the chosen value exceeds the limit,
the ALO relay opens whatever circuit it's in
line with-usually the keying relay line be
tween driver and amp.

Opening the relay line, however, some
times doesn't do the trick. Many a SK amps
running in aSK mode don't pay any attention
to the driver-amp relay line. They keep chug
ging along only until they stop sensing RF at
their input. For th is case, Nye suggests
pulling the ALO circui t in series wi th the
PTTline.

Specs. vs. Observations

I was able to compare a few 01 the specifica
tions tisted in the manual (see sidebar). The
driver was the 1G-761, which outputs a mini
mum 01five watts- sl ill enough to activate the
SWR circuit. Hold-Time did indeed, have a
maximum of 20 seconds.

For the ALO reverse adjustment range,
however, the minimum selling was 50-55
Watts. This is still in line, since most linear
amp finals can handle this minimum level of
back power continuously. Those who find the
range too high, however, can easily rectily it
by replacing a resistor on the meter box PC
board with one 01 a lower value. Contact Nye
for more details on this modilication.

Performance

I have been using the Monitor at my home
station for the past lew months with no trou
bles. It ran the gauntlet during the 73 Maga
zine St. Pierre and Miquelon (FPI) DXpedition
on Memorial Day weekend . Wayne W2NSO,
l arry NA5E. and myself operated three 100
wall stations from a hotel room, feed ing three
antennas on the same hotel roof. There I
found that when the other ops transmitted,
the ALO sense lEOs and the SWR meter
flickered and deflected madly. This occurred
when we experienced only low-level (S-2)
mutual aRM while operating on different
bands on our rigs (one IC-761 and two
IC-735s).

When we returned from St . Pierre, I called
the Nye plant and spoke with Chris Mason,
one of the developers of the power me ter,
about this problem. He explained that this was
a result of the type of detection circuit in the
RF coupler, and that roughly 1% 01 those who
bought the monitor lived close enough to
broadcast stations to experience the same
trouble . The meter is simply so sensitive that it
is triggered by sufficiently strong incoming
AF! The meter, of course, doesn't see any
difference be tween this and reflec ted power.

Chris suggests that those who live near FM
broadcast stations install a low-pass filter in
their antenna system. Offending AM broad
casts, however, require replacing Al l , a l kO
(see AF Coupler schematic, Figure 1) to a
lower value, such as 2200 or even 1000. This
does reduce power meter accuracy at low
power, though not dramatically-it is within
5% at 20 watts out.
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Takes the fear oul of full power anlenna tuners ,
and lhe guesswork oul of PEP measuremenl wilh
these lwo MUST SEE PRODUCTS! '

MB -V-A

Discover t h is dJrably bui l t , feature packed H8· Y· AAntenna
taler. You'll f ind operating conveniences that make
8ntern& t~ing a snap ard va lue engineered to do the job
OYer wide opel"'8ting ranges. cceeere q.J8l lty. features and
the NYE VIKING lYe YEAR ~RANTY .

RFM -003

Get correct easy to r ead measurements of PEP for 558,
AM , and PuL se a l eng wi th fuLL t illle cClIrpLetely autanat i c
S\IR di splay wi th this ~i<JJe Power Moni tor Syst_. Two
IIlOdel s to choose from: The RFM-003 for 3KlJ irdication
and t he RFM-005 for 5KW .

CHECK THE FEATURES:
• Pi Net_ork. lD_,. PlIld....n tu-.: U -30 Ifb. lIN" 6ulr ..... pIIUd teWl.....ty ....tw
indIId.or oriUo Zl:1 oenlll:l' daI. 1OOD .... ..n.tlk ~lor ,no! 10,0000 " tdI lrftlrd fi led mpocil.an
011 output _ . TIl,," 40- 2000 ohm1ood3. Good h,rmonit SlIppttssion'

• Aulomatic SIR. IIendII=~ 01 SI1I. liD rnrl or ..tntM -«t..It 110_ 1IlC.'ltr
:Ill or J::OJ . I.......IDIy ...ldtfd. ,., III "*VI" rtaa:4 _ t.d-llhtfd IMlI:lllld IDdcn.

• Antenna Swilch. Mj-aJmIl .nlfnllll PitclllfC 10 Hl.nlmnlll (~_I. _Illlt WU't' ':Jill twm
If.d). c.o.l brJl'lll"d on rinl lDlll outplll ' e desi(ned thill n-ilfh to lake the po..r. htrd.t lOKV
and 20 .m~

• 3 KI Balun. w lr1*~ \omIid I"U lah d.....put to twin Imm Il'IIlII 200
III 1000 ....... ulailo-.f 0lItpll do.... 11I20 ....

• Maximum Power Transfer. IBtdI ,.",r tnmmllor ""tpllt imp::d..ee 10 Irnwl In, Inlnlnl
.,am lor muimu"l PO"" lnMl.... .lmpliriel'l only run II thtir dt9iI;lII.'d Qwhfn jlI"OPfrly mulfh~.

• )lodd Oplions. 1II-1¥-1I ....... d llB-' -AI..lu/Q !nI ••taN ..Ilcb . nd lau III-IY
A2 iI idmtieo11o W-I¥-AI WJ1Jllllt IdoIiIiofI of • \nplt' tort t.luD.

• (3) Wades - .... A.,.r llllll JInIl MIi IWd ..u., ....... -.HI.~~ 1IaIIl .......
IN'lllOl')' rvroiL

• (2) Ranges - lultHn&tiNDr rwilclltd PO'"'" ~1eI tD ~ n

• "lilly Automatic SIR - ,.. 1M 1Drla"""mioIlirmIJ wiUIooll~

• Duill- in AW - Prol.eri JOW' I mpbflel' llR iIloeUnot oriIJI Ill. filii. k'liIc krlout

• Remote Couplers - Sil 1m mnotn Ule inlrrrMnreobk ClIbbnkd CO\Ipkn.

• True RWS Conversion - H.1. C'OUPlm _ IwnnI biIeIl.. ..~ deUctioL

• Rugged Conslroclion - Ih., p. lIiWlin...~. Top ~..Il, P. fJOI'
PClf. Thil meter il buill 10lu t.

• Accuracy - C.....kfd to i.~l ~.s.

-' arranty - 110 t1JIJ.. YEA~ -

• Added rcetures - In~ ITWnf pc.-.I JIDle /ldlri:Ic - 1'uI '" t.m rr..p.,
- o\diJ:Il8lIe ItJ1J i1 ...ldlIIbIe SIR/Rt1L JIO"eI' - 1Ie&., dul, w-I blttern~ bf thr: I wkd
Rf lor lilt ridd.nd . dIorzeT illUppkr! 10f" rd .twVnc IIld btdi(ll~ 01 tje In l bind
IIlfUn 10f" thr: .... 1Md,

OTHER NYE VIKING PRODUcrs
Phone Palehes - Elcclronic and Memory Keycrs - Squeeze Keys - Slraighl Keys - Code Practice Sels
- SWRWallmeler for the blind - Low Pass Fillers - All Band Anlenna and more... ..

ASK FOR AFHEE FU LLLINE CATALOG .

TO ORDER. CALL YO UR FAVORITE DEALER
Amateur Eledronic Supply
Ham Radio OuUel
Henry Radio
Madison Heclrenics
EGE
R&: l, Electronics

Darry Electronics
C~Comm

Missouri Rad io
Quemenl El ectronics
Texas Towers
Bam Slation

Wm. M. Nye Co. Inc.
1614 130lh Ave N.E.
Bellevue. WA . 98005
TEL: (206) 454-4524
FAX: (206) 453-5704
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Protecting Your Brainchild
by W. Max Adams W5PFG

B riefl y speaking. in Federal (English?)
language. " The United Stares of Ameri

ca to all whom these presents shall come:
whereas, there has been presented to the
Commissioner of Patents a petition praying
for the gram of Letters Patent for an alleged
new and useful invention .. . · ·

Such are the first words on the red -seal ,
blue-ribbon . riveted front cover page of my
pat ents, numbers 3657603 and 38 14950.
This article is noI a legal ad visory on how to
obtain patents. rather il is intended to help
you get on the right track when your brain
child is unique and you want to obtain a US
parent.

Later. the first page continues:
" W HEREAS, upon due exam ination made ,
the said clairnantfs] is (are) adjudged to be
entitled to a patent unde r the law."

Patents are un ique in many ways . A US
patent . by law, d ictates that it contains a
" new and useful " inve ntion be longing [0

"said c1aimant(s) ." This means that your
pat ent claims were successfull y defended and
are protected by law from others who may
later try to claim , use or sell you r invention .
The Patent Office may also issue patents [0

anyone making improvements to previously
pat ented inventions, irrespective of the hold
er of the original patent .

Patents arc g ranted for a term of 17 years
(14 years for design patents) and may be
extended only by a special act of Congress.
After a patent expi res, "the patentee loses
rights to the invention . ,.

The patenting process is long , tedious, and
to some degree expe ns ive. Subsequently .
many unique ideas are simply passed along
and never recogn ized under the law .

Creative l\fi nds. Capable Hands

Patents are the result o f a creative mind
linked to capable hands. One facet of ama teur
radio is the solder-burni ng, mechanically
construc tive. home-brew ideas ofcreative in
di viduals. Many are asked . " Why don 't you
get it patented?" Often they reply . " I thi nk I.",..w, .

Silently, you ask yourself. .. How do I get a
patent? " You answer , " I don 't know , bette r
sec me a lawyer fella . maybe. Ju st maybe
he'll shed some light on the procedure ." The
US Patent and Trademark O ffice maintains a
register of attorneys and agents who have met
the legal , scient ific, and technical requ ire
ments. and who have agreed to uphold a stan
dard of professional conduct.

I was lucky . An acquaintance at work had
just received his parent.

" W hy not g ive my patent attorney in
Wash ington a call? He will be glad to help
you. That ' s his bus iness. He is just across the

street from the patent office and can save you
some leg work. "

Dealing With T he Law

Your patent attorney will only te ll you your
idea " has possibilities!" He wi ll initia te a
patent search, with advance payment o f his
fee , and ad vise you of his findin gs, then de
scribe the next steps. and the advance pay
ment for performing the next step.

Recently . I followed my previous foot
steps, and called the same number I used in
197 1. Natu ra lly , I wa s not remembered .
However. when I referenced my two patent
numbers. my lawyer fella fou nd some thing in
his files and referred me to Mr. Oscar Mastin
(70 3-557-334 1) at the US Department of
C ommerce , US Pate nt and T radc m ark
Office , Office o f Public Information, Wash
ington DC 2023 1. (Direct your questions to :
703-5574636). Mr. Mastin was very polite.
W ithin 5 days I received a free copy of Basic
Facts About Patents , which detail s wh at
patents arc. who may obtai n them. and many
more useful details to help invento rs. The
bookle t answers most of the fundamental
questions about patents. What is a patent?
" A gra nt o f a property right by the Govern
ment to the inventor... "

What types of patents are there ? " The
pat ent laws pro vides for the granti ng of
pat ents in three major categories: Uti lity
Patents. Design Parents and Plant Pat ents
( . . . any new and distinct variety of plant.
including cultivated . . . )"

Who may obtain a patent? " Patents arc
granted o nly to the t rue inve ntor. "

When can you obta in a patent? ,.A valid
patent may not be obtai ned if the invention
was in public use or on sale in thi s country for
more than one ye ar prior to the filing of your
patent application. Your own use and sale of
the invention for more than a year before
your application is filed will bar you r right to
a patent j ust as effectively as though this use
and sale had been done by someone else. ,.

What abou t ownership and sale o f patent
rights? " The inve ntor may sell all o r pan of
his interest in the patent application or patent
10 anyone by a properly worded assignment . ,.

Is your invention protected in foreign cou n
tries? " The United States patent protects
your invention o nly in this cou ntry ."

How can you obtain copi es of previous
patents? " Printed copies of any patent . iden
tified by its patent number, may be pu rchased
from the Patent and Trademark Office at a
cost of $ 1.50 eac h. NOTE : Pr ices subject to
change ."

What does "patent pending " mean? " The
terms 'patent pending' and ' patent applied
fo r ' a re used by a manufacturer o r selle r of an

article to inform the public that an applicat ion
for patent on that artic le is o n file . The law
imposes a fine on those who use these terms
falsely."

Will the Patent Office offer legal help?
"The Patent and Trademark Office cannot
assist in preparation of application papers .
and st rong ly ad vises prospective applicants
to engage the se rv ices of a patent anor
ney . . .The O ffice will answe r an applicant's
inquiries about the status of any application ,
but if you have an anom ey or agent. corre
sponde nce should be fo rwarded throu gh
them. "

What about promoting and marketing your
inve ntions? " The Office cannot assist in de
velo pme nt and ma rk eting of an inven 
tion . .. Office has no control over . .. pat ent
promotion organizations. It is advisable to
check ... "

Basic Facts About Patents also includes
information about patent application, disclo
sure document program , patent searches, and
pate nt fees. Incidentally • the bas ic filing fee is
S340 and later, the issue fee is S560. " These
amounts are reduced by 50 % when the appli
cant is a small entity . . . "

Alter natives

An "electronic" patent , obta ined by a pri
vate indi vidual (without any assignment), is a
very difficu lt but ego-sa tisfy ing ach ieve
ment. If you have a unique idea , you may
want to encapsulate it in plast ic, flood the
market. then get to work on anothe r bra in
child. Next best, file fo r a patent , and when it
becomes eligible for " Patent Pend ing; ' keep
it that way (if you can afford to do so). Or
obtain a copy of a previou sly issued patent for
SI.50 that becomes ava ilable to the world , as
I did . An office full of corpora te lawyers and
engineers can then blow it full of holes. im
prove it. simplify it, and leave you with a nice
document suitable for framing!

In '72. about one year and S2<XlO later
(including patent office fees) , I fin ished read
ing the cover page ,
" In test imony whereof, I ha ve hereunto set
my hand and caused the seal of the patent
office to be affixed at the C ity of Washington
th is eighteenth day of April. in the year of ou r
Lord one thousand nine hundred and seventy
two , and the Independence o f the United
States of America the one hundred and nine-

. h "ty-sixt .
At least I can point to the two frames on the

wall and proudly say, " Yes sir, at least mine
was the FIRST!"

Do not be di scouraged by all the legal
terms, paperwork, and pat ience requ ired . If
you have a special idea . bum some solder.
and go for it!fJJ
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Beauty and the Best
Something old, something new from Vibroplex

Vibroplex
98 Elm Street

Portland. ME 04101
Price Class: Original Deluxe: $85

Brass Racer EK·1: $115

W hat' s this? A few months ago I wrote
an editonet espousing a no-code ham

license. So what am I doing reviewing keyers?
Truth is, I like CWo I've always had a sort
of affair with this much-maligned mode. And
these two offerings from Vibroplex have made
my affair so much the sweeter. A CW crafts
man with proper and elegant tools from Vibro
plex can make beautiful music over the
airwaves.

Vibroplex has offered quality " tools" for
code craftsmen lor almost 100 years. Anyone
who has tried to send more than 15 words per
minute with a straight key knows the Hmlta
lions of their fist. Before Curtis brought moo
ern, electronic iambic keying to telegraphers.
the Vibroplex " bug" was a standard to which
all other high·speed sending keys were com
pared.

Comparing the Vibroplex Original key and
their Brass Racer is a bit like comparing a
harpsichord and a modern music synthesizer.
They both render sweet tones in the right
hands, but the skills needed to manipulate
them are different. They probably appeal to
different types of people. One thing is certain,
though: they bOth represent some of the finest
code keys available today.

The marvelously mechanical Original bug
first attracted my atlention as an object of
historical interest. I carefully unpacked my
new bug (serial number 54815) only to be
overwhelmed by its sheer beauty and intricate
mechanical design. The deluxe model's
chrome plating and bright red paddle make it a
real standout in today's charcoal gray and
black ham shack . After some study, I began to
appreciate its mechanical operation : springs,
levers, and a vibrating mass. Boy, could I have
had some fun wilh a bug in one of my college
physics classes!

Bug operation requires somewhat different
skills than those developed with most elec
tronic keyers. Pressing the paddle to the right
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causes the pendulum to vibrate and to touch
the dot contact nearest the adjustable mass.
After the required number of ens are complet
ed, the operator releases the paddle, and the
pendulum oscillations are damped out. Oit
speed increases with the mass moved in
wards. Easy, hUh? The tricky part comes in
making dashes.

Users of iambic keyers are used to having
the machine make proper length dashes, or
cans. Not so here. The sender must manually
close the dash contact lor the proper duration.
Many programmable electronic keyers offer
this semi-automatic operation mode. Mini·
mum speed with a bug is about 15 words per
minute.

Remember Elmer's advice to use wrisl and
fingers, not arm motions to send clean CW?
Forget au that with a bug. Bug operation reo
quires Iree arm movement for proper opera
tion. Do not grasp the paddle. either. The bug
should be operated with thumb and two linger.
tips spaced wider than the paddle and tree.
easy arm movements back and forth. Now
that's different.

No electronics and just a lew electrical con
tacts to keep clean make the Original bug
suitable lor any environment. Further, a bug in
the right hands not on ly looks good: it sounds
great.

As good as the Original bug is, many CW
operators will prefer the Vibroplex Brass Rae
er. The Racer is an attractive key with a trtan
gutar, heavy brushed brass foundation mount
ed atop a walnut base. Model EK-1 includes a
Curtis 8044 IC-based electronic keyer built
into its base. The Racer's gold tone and black
paddles would look good in any shack.

The EK-1 Racer can be used with any posi
tively or negatively keyed transceiver. (Most
tube-type rigs use posit ive keying .) The data
sheet that comes with the sever gives very
clear instructions on proper wiring. Aside from
a V.-inch phono plug, Ihe EK·1 comes with a

7.5V battery (Curacell T-175 equivalent) to
power the keyer lor a year or more and a hex
key to adjust paddle tension and spacing.

The Racer had a number of surprises, not
the least of which is the way paddle tension is
adjusted. Two brass rcicers located on the
back side of the paddle mount contain tiny
magnets, which attract steel crossbars on the
paddles. By increasing or decreasing the ore
ranee between the magnets and the cross
bars, tension decreases or increases accord
ingly. I like this feature a 101. It sure beats
complicated spring and screw ad justments
found elsewhere.

After reading the keyer instructions, I re
moved the two retaining screws on the base
bottom to expose the EK·1 's keyercircuil. The
PC board is well laid out and provides easy
access to all components. including a socket
ed IC, should the need arise to repair the
keyer. Surprisingly, the battery holder eces
not have any clear polarity markings, and the
instructions stress the importance 01 observ
ing proper battery polarity. Gee, I wonder how
many keyers have smoked because users
didn't read the instructions or didn't have
them available lor reference . Even though a +
could easily be added with a marking pen, I
don't think buyers shou ld have 10 worry about
things like that , especially considering the EK·
t's orce.

The last surprise was the speed (5-50 wpm)
adjustment pot, which is slightly recessed on
the right side of the base. Considering the fine
overall finish of the Racer, to find a bare
SOOkO plastic potentiometer here is a disap
pointment. The pot on my Racer is very stiff
and difficult to adtust. I would certainly expect
a stighlly larger knob with smoother action on
a keyer in this class.

Nonetheless, Vibroplex is still the lirst name
in code. Anyone half serious about CW shOuld
have at least one 01 these beauties in their
arsenal. They are, after all, simply the best! F.IJ
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Number 15 on your FeMb8ck u rd

Ramsey CT·90 Review
73 Review by Lon)' R. An/onuk WBflRRT

CT-90 Portable Frequency counter
Review Ramsey Electronics, Inc.

2575 Baird Rd., Penfield , N.Y . 14526
Ph: 716-586-3950
Price Cl ass $170

O nly a rew years ago. the frequency coun
ter was a relatively exouc instrument.

Due to their high cost. counters were found
only in broadcast stations, communications
shops, and the like. Some fortunate hams ac
tually had access 10 these hundred-pound
marvels-as long as they sneaked into the
shop after hOUfS.

Times have changed . Through the miracle
of Vl$IC semiconductors, manufacturers are
now able to produce very small. highly accu
rate, and easy to use lest instruments at prices
that are hard 10 believe.

The Ramsey Electronics CT·90 is just such
an instrument. Priced at $169.95. the CT-90
provides en of the features of the old beige
dinosaurs . and then some. The unit measures
frequency from 20 Hz to 600 MHz in three
overlapping ranges. Gate times of 0.1 . 1.0 and
10.0 seconds are available .

The 9-d igit . O.4-inch d isplay has lead-zero
blanking and automatic decimal point place
ment. The CT-90 comes with a temperature
compensated 1.0 ppm time base. with a 0. 1
ppm time base optional. A HOLD button is
provided which lets the operator freeze the

The CT·90 Portable Frequency Counter

display for reference. All of these features are
packed into a 5.0 x 5.0 x 1.5 inch box and
powered by an internal NiCd battery-giving
us a total weight of one pound!

Using the CT·90 is Simplicity itself. The de
sired input range (10 MHz, 60 MHz. or 600
MHz) is selected by a front panel switch. Two
counter inputs are fou nd on the back of the
instrument. One BNC connector is for the 10
and 60 MHz ranges. the other is for the 600

MHz range. Should the user need assistance,
the manual gives explicit instructions-even
to the point of giving di recti ons for building
probes, coupling boxes, and sniffer loops. The
collapsible antenna (included) mounts directly
to the input co nnectors . Off-the-air monitoring
is adequate for many applications.

The greatest feature of the CT-90 is the
NiCd battery pack. The convenience of being
able to pick up a frequency counter, unplug it,
and carry it around the shop while making
measurements cannot be e m p ha siz ed
enough. (Try doing that with that big beige
box!)

The CT-90 Portab le Frequency Counter is a
useful tool in its own right. whether used for
adjusting emergency AC generators, setting
transmitte rs on frequency. or for generaltrou
bleshooting . The unit will also enhance the
value of other test eq uipment. For instance,
using the CT-90 in conjunction with a used or
inexpensive signal generator will yield a high
ly accurate source of RF for receiver repairs.

At only $169.95, the CT-90 is the ham radio
troubleshooter's next logical acquisition after
the DVM .DJ
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CHOOSING A QSL CARD

by Jennifer Roe WA60HX

Which Style and Design Reflects You Best?

O ne day I sa id to myself, " Well. it's lime
again for me to decide which QSL card

10 buy. Of course , I'd like to design the ulti
mate card which rea lly tells the recip ient all
about me in just one glance-but no , I think
I'd rather have a photo of me at my station. Or
maybe a color picture of the green hills of
Simi Valley. Gosh , what am I going 10 do?
Possibly this lime I' ll pick a standard design .
Oh. for heaven's sake! There are only 1001
plus " standard designs" 10 choose from.
Now I'm in trouble ! Decisions, decisions,
dec isions. You'd think I was making an in
vestment in a home."

I was determined to tackle this project
logically. I picked up 73, QST, World Ra
dio , and CQ . and listed all the QSL card
vendors I could fi nd. I dropped a bunch of
leiters in the mail requesting samples . Most
ofthe samples arrived in the return mail (two
to five days, depending on location). The

responses were excellent. I laid the samples
out on the floor and examined each packet
carefully .

C omp ilioJ!; a Shopper's CompariMln Table

The shopper's compa riso n table which ap
pears was compiled on one contact only. I
wrote and requested the samples and based all
of the infonnation on the literature and sam
ples I received . It was a cha llenge to place the
information in specific categories. Especially
difficult were the te rms "standa rd" and
"custom" ca rds. So me standard cards are
completely inflexible, while others have an
inflexible design but choices on any or all of
the following: paper (color or weight), ink
color, report format, and font . Other ca rds
are "standard" in repon format and location
of design and information. but there is a
choice in the actua l design . Oh . help! Design
tastes are very individual , so I decided not to

KEY FOR TABLES
(1) I suggest that you send $.39 in stamps to

help delray the vendors cost of mail ing
free samples. II is not requested by the
vendor.

(2) The amount is applted to cost 01 OSL
(therefore it is relundable With purchllse).
In some cases there is an e~piration dale.

(3) Shipping and handling included in price
(I assume thil> means USA oelivery only)

(4) 3 colors (orange. blue and wh ite).
(5) Refundable on order over $20.
(6) Minimum order $ 14,
(7) AAAl logo at no extra charge.
(8) logos Included free.
(9) E~t ra charge.

(10) Displayed on sample. No mention in the
literature,

(11) Accepts C.O.D. orders.
(12) Vendor supplies cuts, logo. font , d lffefent

stock wh ich makes the "standard card" a
design-your own.

(13) Standard card or sample with a few chcic
es such as lont styles. card eocrs. ink

color. stock. etc.
(14) Grab Bag osr

cus .. custom
stc .. standard

wks .. weekS
h~ .. hou~

1 .. unsure
bIw .. black and white

aSL COMPARISON TABLE
Brownies ' Chester Colorfut Connor Constantine Ebbert Gazebo Holiday
a Sl. OSlCards aSlo Graphic. P~n Graphic.

Sa_, $1.00(2) (') 1,00(2) ( ' ) $1.00(2) 50 .50 SASE
Stanoard no.(13) ee 5(13) 10(13) yes(13) 18(13) yes(13) ye'
Custom Printing yo> yo> n0(1) yo> 00 yo> yo> yo>
Cu stom Artwork yo> yo> 00 00 00 00 00 yo>
Photos 00 bIw._ 00 00 00 00 00 00

Other ServiCes 00 00 00 00 00 stamp 00 masters
badges,
cards

Stock gloss , 12pt 12pl "" (tOpt) (lOpt) sem i-
sem;.gloss. cards king =n -pearl . .- ~~ inde~ high-
woodgra in ''''''y (&l Opt gOO>.
(12pt) gloss) (10pt)

Paper Color S yo> white white yeo wh ite wh ile
Ink Color " OS .+ • blaCk • variety

rainboW
Standard Postcard
l ogo. AAAl (7) yes(B) yes(9) ARAl(7) 00 yes(g) ARAl yes(8)
Pr ieing $141100 (3) $33,501200 $59,631250 $9 .851400 $8 ,001100(3) $191100 $9.97/100 $12/100
Minimum Quantity '00 200std '50 '00_ '00 '00 '00 '00

custom 400 matt
DeliVery fl~l..jn 4-5 wks cus "h~ 4-6wks

first-out 7-10day variety.
standard 2 wks

single
VisalMastercard 00 ,.. 00 00 00 00 00 00

Ease of Ordering a a- ,+ e 1 e ,- ,-
Type (Font) Styles yo> yo> 00 00 yo> 00 ye,
Written Guarantee money back limited limited
Print ing Evaluation 7 7 • S 3 6 6

44 73 Amateur Radio • September, 1988



j udge anything in that area . What I find pleas
ing might not appeal to ot hers.

The followi ng categories comprise the
shopper's comparison table:

Samples: To receive samples, many vcn
dors request the customer to send stamps ,
money or SASE (self-add ressed stamped en
velope). I recommend that even ifthere is no
request, include 39 ce nts in stamps to help
defray the vendor ' s mailing COSlS .

Standard: Does the vendor have a standard
ca rd? I define a sta ndard ca rd as a basically
infle xible design . Only personal info rmation
(including logos , awards, and affiliations) is
changeable . If there were standard ca rds in
the vendor packet. I listed the quantity . If
there were flcx jbilities. such as card or ink
color. o r font styles , I noted this (13). In so me
cases no standard ca rds are offered . Howev
er , in my opinion , the samples can be ordered
and serve as the standard card.

Custom Printing: Does the vendor print
cards from the customer's o rigi nal camera
r t.'udy anwork? (yes/no) Camera- ready is ex 
actly that , the master artwork from which the
primer mak es the negative for priming . If
two-color priming is desired , the re are two
masters . A nythi ng e lse is conside red a
sketch!

Custom Artwork: Can the vendor create
o rig ina l artwork from the customer's sketch
es (ideas ), o r can the vendor design a ca rd
from their own designs- or a combination of
the two? (yes/no)

Photos: Does the vendor offe r photo card
priming? Photo ca rds can be printed in black
and white (b/w ) or color. Costs of black and
white cards vary between $37.50 and $77.60
per 1000. Color cards vary between S189 .5O
and $ 3 16 . 37 pe r 1000. Re ad the ven·

dot's suggestions on how to choose a photo .
Other Services: Does the vendor offer ser

vices and products in addition to QSL card
printing? Examples of othe r services are en
velope print ing [env} , eyeball QSL cards
(cards). and rubber stamps (stamp). " Vari
ety" refers to a number of services or
products.

Stock: The paper stock available for print
ing the QSL cards . This ca n be very confus
ing because the standards are changing . The
thickness value may be given in points (l2pt
is heavy , Bpt is lightweight), or in pounds
(110# is heavier than 90#). T he information
in parenthesis 0 has been supplied by a local
printer, not the vendor.

Paper Color: T he number of colors avail
able . Wh ite is counted as a color. If colors are
evident in either samples o r in the literature.
but not specifically listed. "yes" appears in
the table .

Ink Color: The number o f colors available.
Black is counted as a color. If colors are
evident in either the samples or in the litera 
ture , but not specifically listed. " yes" ap-
pears in the table .

Standa rd Postcard: Does the card meet the
new US Postal Service regulations for a post
card? (yes /-) " Yes" means that the vendor
has specified that their ca rds meet th is re
qu irement . If not stated in the literature, a
dash (-) appears in the table. This is not to
infer that the vendor's cards ca nnot be mai led
as a postcard . If you are co ncerned about this,
check with the vendor.

Logos: Does the vendor offer a logos?
ARRL, other logos and emblems , and awards
may be offered by the vendor. Where I found
a re ference only to the ARRL logo. ARRL
appears in the tabl e. "Yes" means the ARRL

logo and more . Costs for logos vary . In some
instances the ARRL logo is free . When I
could not find any logos mentioned or see one
o n the sample. "no" appears in the table.
This is not to imply that the vendor doesn't
have any logos available. Ij ust didn't see any.
Check this one out carefully .

Pricing: The lowest price quoted in the
literature . Where the re is a choice. such as
$9 .75 for 100 o r SI5 for 300, I reponed the
minimum amount ofS9.75. not the best deal
(100 for $5 with a minimum purchase of
300) . The cost of shipping and handling is not
included in the minimum cost unless noted
with (3) . Shipping costs vary with the dis
tance of the vendor to the customer.

Minimum Quantity: This is the minimum
quant ity which ca n be o rdered . It may vary by
design. paper stock. or custom requirement.

Delivery: This is the delivery time quoted
on the literature (assuming de livery in the
USA). A few vendors do not quote a delivery
time . Others state that their delivery time can
be sped up with a rush charge added to the
price . The method of delivery generally is
mai l or U PS.

Method of Payment: Does the vendo r ac
cept Visa or Mastercard orders? (yes/no) If
the table says " no" the only method of pay
ment is check o r money order. Never send
cash . With the exception of'Raum 's, none of
the vendors will accept C.O.D. orders.

East.' ofOrdering: ( I = poor. 2 = average,
3 = excellent) This is my judgment call. I
based it on the clarity and presentation of
orderi ng information. the existence o f an or
der blank and return envelope . and the com
pleteness of the order blank and/or price
sheet.

Tyoe (Fonl) Styles : Are there different

KW Litho Llltle Mac'. M'N Th. OSL'. Raum'.
Prim S""" "ahra 0 ... by
Shop "ahr." p,- W4MPY

$00,
Samples 2 stamps (1) $1(2) SASE .50 (1) $1 (5)
Standard no(13) 28 12 no(12) 6(13) 7(13) 26(13)
Custom Prirlting ,.. ye. ,.. ye. ,.. ,.. ,..
Custom Artwork ,.. 00(1) M ye. M ye. M

PhOIOS b1w.color eo hO hO M bI. bIw
Other Services M M M cards cards cards M

Stock 12pl high (8pl) PO" ..... vellum .....,....., ,.... 1'lofescent ~h bristol (1Opt)
man (Bpt) high (various) 0'
noreeceot gloss semi.
woodgrain (1()pt) ,....
lightweight (11 01 & 1Opt)

Paper Color YO' white while&trH:olor 8 3 ,..
(4)

tnk Color Oh, 3 black variety 1 3 ,..
Standard Postcard ,.. ,.. ,..
LOll'" ARRl(?) ARRl(7) ARRl(7) yM(8) ARRL.(10) ,.. yM(8)

Pricing $34.731 $2\)/ $8.951100 $291 $4.5011 00 $ 17.951 $11.251
200(3) 100(3) 100(3) 500 100(3)

Minimum quantity 200 100 100 ' 00 100 500 100
Delivery 3-4wks 10 working 3 ... 10 working - 10-15 ~$CIJS

da" "" working 3 wks $td

d'"
Visa/Mastercard M M M M M ,.. no(11)
Ease of Ordering 2 2 - 2. 2- 2 - 3 1
Type (Font) Styles ,.. M M ,.. ,.. ,.. M

Wrollen Guarant ee monoy b4c'
Print ing Evaluat ion 8 . 6 6 6 4 5 1
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styles of typeface (fonts)? (yes/no) Th is is for
"customiztng" standard ca rds or creating
custom cards. " Yes" means that the litera
ture mentions or shows samples of di ffere nt
font styles . I did not consider the card sam
pies in th is instance.

Wriuen Guarantee: The vendor 's lite rature
may men tion a specific guarantee. " Money
Back" means that the customer must be satis
fied or the cards will be reprinted or money
will be refunded . " Limited" is limited to
errors made by the vendor and may be re
stricted 10 reprinting the order. Not mention
ing a guarantee does not suggest that the ve n
dor won 't assume liabi lity for his errors . A
re liab le vendor (and I must assume that all
these are) should gua rantee against vendor
e rrors , misspellings, and typos. However,
incorrect information on merchandise due to
customer error is not covered . I recommend
that orde rs he typed or very carefully printed .
Have another person proo fread the order to
ve rify that it is readable . Be especially careful
of tbe leiters OQDVU MGJ .

Priming Evaluation: (A 1-1 0 sca le with I
be ing bad , 5 average, and 10 supe rior) I am
nor a printer. Therefore I asked a professional
printer (not in competit ion with the QSL card
vendors) to help me judge just the printing
jobs. The design and layout were not consid
ered . The evaluation was based only on the
overall difficulty level of the printing task and
the execution of the task itself.

Dectslons, nectstons, Dectslonst

There arc many decisions to make before
contacting a ve ndor:
I How many ca rds do you need?
a . How many do you send ou t each month?
(Get a minimum of one year 's supply.)
2. How much can you spend?
3. Purpose of ca rd?

Ge neral usage (one card for everythmg}.
Special occasion card (the "show" card).
OX card (Lightweight for minimum mail ing
costs. The county info rmation shou ld be on
the card and spell out the state).
4 . Standard card , custom card, or photo
card?
Standard cards are generally cheapest. Photo
ca rds tend to he the most expe nsive .
5. What we ight o f ca rd stoc k do you want?
Lightweight cards are cheape r to send and
less expensive to print , but the hea vier weight
cards arc less frag ile.
6. G lossy or malt finish'!
7. Do you want the report on the face of the
ca rd or on the back?
8 . What assoc iations arc going 10 be listed on
the card (ARRL, other national organiza
tions, clubs, o r awards)?
9. Do you want the eq uipment printed on the
ca rd?

Keep it Sim ple

QSL ca rds are as individual as the hams
sending them . A good rule of thumb is 10 keep
it simple . The less busy the design. the more
aesthetically pleasing to the eye .

Rather than wait for the ult imate original
QSL design, I recommend that the first timer
pick an inexpensive, lightweight, standard 
design QSL card. It gets you go ing quickly
with minimum expense , and later the cards
ca n serve as backup cards or DX cards . Also ,
you can better evaluate your needs afte r
usage .

Be aware of hidden expenses, such as cu s
10m de signs, special paper, two- and three
co lor runs, and additional lines of text. Logos
and shipping and handling costs ca n also
boost the basic card price . Be ale rt. To save
money , pick a standard design. standard pa
per . and on e ink. Stay within the line allot-

ment of the vendor and choose the logos you
want displayed very ca refully . Consider
picking a vendor close 10 you r location (less
mai ling costs) . You might be able to save on
state tax on an out-of-state ve ndor, but if they
are too far away, the cost of shipping and
handling may ou tweigh the tax savings.

Once you have dec ided prec isely what you
want, I suggest that you submit a leiter to the
vendor requesting them 10 quote a price and
del ivery date on that particular design. In
clude a sa mple card (if applicable) or the
artwork (either a sketch or camera-ready),
speci fically noting the ink colors , font types ,
paper color and/or weight, report format , and
the quanti ty . You can request a quote on
va rious qua ntities (i .e. . 100 , 250, 500, 1000)
to ascertain the best deal for your budget.
This gives both you and the vendor an oppor
tuni ty to review the order to be sure the price
is ag reeable . (Retain a copy of the lette r for
your records .) Do not assume anything , ask
questions! If you choose a custom card or
photo card , seek out the vendor's opinion on
your de sign andlor photo . They ca n give you
a due as to whether your choice will achieve
the resu lts you de sire . There 's nothing worse
than getti ng stuck with 1,000 QSL cards
you' re unhappy with .

Take a few minutes to ponder the above
questions and check the comparison table for
the QSL vendors that most suit your ind ividu
al need s. Don' t contact j ust one vendor , shop
around.

Check other sources o f QSL cards . such as
the local club or ham radio store . In my area
we have a local ham who prints the club ca rd .
A nearby store offers several "standard "
QSLs . Get to know what 's happening locally .

Which card d id I choose? I'm not telling . If
you want to know, catch me on the air some
time. Do you QSL'!??III

Ray Evans Rusprinl Sam<:ards Sandollar Shell Bud Smith M.Smllh WB4BPD
K7HLR Preas Printing (OSL VE7FI OSL's

Samples) Hobby (Gus
Print Browning)

Samples .50< SASE .25c SASE (1) $1(2) $1(2) (1)
Standard no(12} 10(13) 7(13) 6 5(13) S( 13} 8 no(13}(14)
Cu stom Printing eo eo eo no no y.. yes yeo
Custom Artwork " oo 00 no 00 ... 00 yes
PholOS 00 00 nc 00 00 00 00 bIw
Olher Services eo variety env stamp stamp eo eo eo nc
Stock glossy glossy glossy sem i. vellum malt (varioUS) malt

cryslallon ( IOpt) ~"
,,~ bristol ,"",y semi-gloss

cetspso (1Opt) (lOpI) (110#) (Various) (11<M')
( l Opt)

Paper Color • standard wh ile white • 2 ,.. by request
with design

Ink Color 3 3 • "'''k 3 3 2 byrequesl
Standard Postcard
Logo. yestS) ARRL(7) y.o(7) AARl(7j yes(S) yes(B)
Pr ic ing $25/ $24 .951100 $15/ $20 ,501 $81100 $141 $301 $17.5011 00

100 (3) 100 (3) 200 (3) (3) 100(3) 250 (3)
Minimum quantIty 100 100 100 200 '00 100 250 100
Delivery Prompt 1--4wi1S first-in Ow" 2wk. 2-3wks 2-3wks 3-4days

nrst-out
Visa/Maslercard eo y.. no 00 yes(6) 00 eo 00

Ease 01Ordering l ' 3 2 . 2" 3 2 - 1 2 -
Type (Fonl) Styles yeo 00 00 00 00 00 00 00

Written Guarantee money back
Print ing Evaluation 6 8 7 7 6. 5 • •
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r eo-tee
Tuner 229B

hi·E. T..... <s

"~-Ga,n To..-~

& Anrennas, a:'>(ll~·
ROle<s ...,11 be •
stl'pped eueer 10
you FREE of
$I,,,pplng cost <,..;""

HElL
EOUIPMENT
IN STOCK

-

PRIVATEPATCH IV, Duplel8()()()

NYE M BV·A 3 Kilowatt Tu ner

D[iCOM~
IC·R7 IA , 751A, 781 . 28A1H, 38"', 48A, Micro2/4,
R.7000, IC_761 , 1C-375A,275NH, 3210"', 475A1

H, 735, IC·900, IC·226H

For the best buys in town call:
212-925-7000

Los Preclos Mas Bajos en
Nueva York ...

C ES :i,mp le . A. u roP~ I Ctl 51 0 SA. W,II P~ I C h FM
To~ ....ce, ve' 10 " ou ' Teoepl>Qne G'e~' FOf
Te lelltlone C~". F 'Of" Mot" " T°a~ s.e S,mll ie
re u ..e.S1llSAr.>10SA1l

Cof-Nir II, PARAGON .....gosy II

New TEN·TEC

SANGEAN Portable Shortwave Radio.

• • ~"£- - ---.-
C ------ ••

• ----.• • -- ••. -

... -... .:..••". -.•..- - ..-

COMET ANTENNAS
STOCKED

ONV Sal ety
belts-in stock

-

Yaesu FTR·241 0 , Wilson
ICOM IC·RP 3010 {440 MHz)
ICOM IC·RP 1210 (1.2 G Hzl
ICOM IC·RP 2210 (220 MHz)

AUNCO ALD·24T

Long·, ...ge wue-ess
Telepnon. I", e .oort in Sloe.

Complete Bunernut Antenna
Inventory In Stock !

BENCHER PADDLES.
BALUNS, LOW PASS FILTERS

IN STOCK

DIGITAL FREOUE NCY COUNTERS

Optoeleclronics 1tIOOel1300H, Q.1300MHz
rnonyx, Model TR·I 000 , 0· 600 MHz

AMP SUPPLY STOCKED

MIRA G E AMPLIFIERS
ASTRON POW ER SUPPLI ES

Saxton W ire & C ab le, Inn W ire

K ITTY SAYS: WE ARE NOW OPEN 7 DAYSA WEE K.

Saturday & Sunday 10 to S P.M.
M onda y·Friday 9 t o 6 :30 PM Thurs. to 8 PM

C om e 10 Barry ' s lor Ihe b esl buys in town.

Co m put e r tnt e etec e s
Stocked: MFJ-1270B.
MFJ-1 274, MFJ·1224, AEA
PI<-87, MFJ-1278, PK-232
W/FAX .

AMERITRON AMPLIFIER AUTHORIZED DEALER

,

. _ -~ ~
.. .. .. .,Jf ..J

, - -' .~==.:, '" "••: : : : : ") 5
- ~.'i l).

MeUld Menl Of . -
IImalcu' RatJ,o Course $9995

K.."wood Serv« . Repe" . T"'-12 ' ''' . TS.71118'1'"
T... :l5JO.... T..~T. T..21S.... '"" .$2,.... n . -32 . ....
TS'~, TS680S

Budwig ANT. srocuct s
IlEl·TECH OY(.1WOigIbI Voice K",er
FLUKE n Multimeter

M. VWe Help You With the Best In Commercial
.1Id Am. teur Rld ios? Lew W281E, Toni, Kitty
WA28AP, and JanKB2RV.
SEEYou Sept. 18-llMARC, Wntbury, NY, \7&~

~ntenn8S FT.767GX. FT.757GXII . FT·311 RM ,

=.,'" FRG·8800, FT·736, FRG·9600, FT·211 /
:~ 711 RH , FT·2700RH , FT 212/712RH ,
::r.T;: _ YAESU!COM LIolOio, , _HlI
__ FT-231731331727R IC2ATI12AT ICOM; U'Ii"'6. V'OO,~='-.. FT·2/1/709RI" IC02AT-32AT YAfSU: FTH2OOISI2OIl1
,_ FT-1903/1123 IC-03JlMAT 1JNICJEH.AEGEi'tCY.lONG. 1AD

1$U OSIIlT . R·5000 , R·2000 . TS ·"O SI T FTH·2005f7005 1C·A2/U1 6 ::="~~~r.es;T~J'OIl
T'" 221 ...1.2 1..., T"' -2510 "" 50""30 '" TR·1 5 1 .

KENWOOD

VoCom/M ira ge/Alinco
Tok yo Hy-Po werlTE SYSTEMS
Amplifiers &
5J8>. HT Gain
Antenna s IN ST OCI<

~
;!- \~

\ " \ Soldering[;. 'l~ Station,

48 Watts, $68
MICROLOG-ART 1, A,r Disk,

SWl, Morse Coacn

KA NTRO NICS
UTU, KAM. UTU·XT.
KPC 2400, KPC IV

EI M A C
3·500Z

572 B . 6JS6C ~
12BY7A & •
61 468 -:-

BI RD ~ . ~,;:,.
allmeters &e-:-.•:'"-':t' it y.)
Element s lp •
In Stock'; ..

AEA 144 MHz

AEA 220 MHz
AEA 440 MHz

A NTEN NAS

MAIL ALL ORDERS TO: BARRYELECTRONICSCORP., S12 BROADWAY. NEWYORK CITY. NY 10012 (FOURBLOCKS NORTH OF CANAL ST.)

N Y k Cit ' LARGEST STOCKING HAM DEALER
ew or y • COM PLETE REPAIR LAB ON PREM ISES

All
SALE!>
FINAL

We Siock : AEA, ARRL, Alpha, Amecc, Anlenna Specialists, Asiatic. Astrcn,
B & K, B & W, Bencher, Bird. Butternut, CDE, CES, CommunicaliOns Spec..
Connectors, Cushcralt, Daiwa. Oigimax. Drake. Eimac, HeilSound. Henry.
Hustler (Newlronics). Hy-Gain. loom. KLM, Kanlronics. Larsen. MJF, J .W,
t.Mer, MIrage, Newlronics. NVe Viking , Palomar, RF Products. RadioAmaleur
Callbook, Saxton , Shure, 'retex . Tempo, Ten-Tee. TokVo Hi Power, TrionVx
TUBES. W2AU, wat er. Wilson, Yaesu Ham and Commercial Radios, Vocom,
V,broplex , Curt is, Ttl-Ex. Wacom Duplexers, Repeaters, Phelps Dodge,
Fanon Inlercoms, Scanners, Cryslals, Radio PUblical ions.

WE NOW STOCK COMMERCIAL COMMUPolICATlOt<IS SYSTEMS

HAMDEALER INQU(RES INVITED PHONE IN YOUR OROER & BE REIMBURSEO

COMMERCIAL RADIOS .Ioc:kecl & ••rvlC:.d on pr.ml•••.

Amateur Radio Courses Given On Our Premises. Call
ElI.port Order. Shipped lmmedl.le'", TELEX 12·7870

Commercia.l Equipmenl
SlOCked: ICOU, MAXON.
Mi d la nd . Sland.rd ,
Wilson, Yae5u. We serve
municipalities, business·
es , Civil Defense. etc .
Portables, mobiles. bases.
' apealet$

IW..nd:F.._ TKl·*...· 1

UAQul S. Habla E.panol"
BAR RY INTERNATION AL TELEX 12· 76 70
M ERCHANDISE TAKEN O N CONSIGN M ENT

FOR TOP PRICES
Mon(J~~ - F "da ~ 9 A M . 106 JO P M Ttlu, ..d~ y 10 8 P M
salu'd~~ & Su",,~y 10 A M. 10 5 P M (F,,, Pa'~,ng.

AUTHORIZED D IST S MC K A Y D¥MEK FOR
SHORTW AVE ANTENNA S & RECEIVERS

IRTlLEX··'Spring St. Sta tion ·
Subw.V': BMT·"Prince 51. Stat ion"

INO·"F " Train·Bwv. st enen''

Bus : Broadwa y 116 10 Spri n g St .
P.lh_~h StJ6lh ...... SI.tion.

C1RCl£ . ' ON RUOEII SERVICE CARD
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THE "CREWAT22"
Set to fight AIDS on the Air

by Joseph J. Fairclough WB2JKJ

•

M ike Miller N4JPG is not an AIDS suf
fcrer.mough he does ha ve AIDS, bur

an AIDS fighter. Mike is a cha rter member of
"The C lassroom Net" which meets da ily on
7.238 MHz at 7AM eastern sta ndard time .
Using the the me of ham radio , its purpose is
10 promote educat ion and a better life for
young people. Mike contracted the disease
several years ago after receiving factor 8,
which facilitates the cloning of blood , for
mild hemophilia . AI that time . unlike now ,
donated blood was nor rou tinely checked for
AIDS.

What is important to Mike is educating
people about AIDS and di spelling the many
myths surrounding it. .. ente r WB2JKJ . the
Crew at the rad io cl ub of Junior High School
22 on Manhattan' s lower east side, and the
Classroom Net.

For those unfamiliar with the Big Appl e :
the lower east side of Manhattan Island is a
conglomeration of tiny streets. larger boule
vards. teeming multi-story housing projects,
and tenements left over frum the turn of the
centu ry . Su rrounded by areas o f unreal
wealth, Loisada o r alphabet city , as it is
called by its resid ent s. is home to some of the
poorest inhabitants of the c ity. It also has the
second highest concentration of AIDS cases
in the nation.

Junior High 22 is in the midst of all thi s , or

as we like to say, "at the core of the Big
Apple ." At "the core ;' the Big Apple has its
problems , but it also has its possibilities for a
bener life for the youngsters involved in ham
rad io in the classroom-with educat io n
throu gh communication.

Our unique program at 22 is designed to
promote learning among youngsters that have
not been academica lly successful. However ,
one must survive to learn .

For years. kids going through the program
have known Mike on the air . and have heard
stories about his trips as a sea captain to far
off places. Many have ev en spoken to him
while he was at sea . They know that he sup
pons the prog ram with both friendship and
finances. and that their friend now has this
di sease that everyone can talk about . but with
different an swers to the sa me urgent ques
tions.

What to do? Get 30 or 35 kids together at a
time. and have a rea l question and answer
period on the air. That's right, smack on
7 .238 . The " C rew" know and trust M ike .
They open up and get right answers to real
questions, and at the same time educate those
listening on their ham or shortwave radios.
Lei the kids ask anything and everything in
their own language . We opened the session
up to friends and community members 001 in
the program , but brought in by the " Crew"

for thi s special event . Ham radio is on the
scene at the time of disaster. and truly . the
alarming spread of AIDS through thi s one
New York community is a d isaster of monu
mental proportions .

II sounds like a great idea, a life saving
idea . and a wonderful use of ham radio-but
will it work? After the first 67 eighth and
nin th graders had their fi rst session with
N4JPG in ea rly March '88. we knew we had
something . Every type of question you could
imagine. from how . to why . to where. all in
the language of the street, was skil lfully han
dled by Captain Mike. The unanimous com
ment from the kids was ••At last we got some
body that knows the real answers!" Tbose
answers will keep coming.

Joe Fairclough WB2JKJ , originator of
" Ed ucat io n thru Communication. " and
Mike Miller N4JPG are now planning for
the Fall ' 88 term . We want to reach all
200 plus that learn via ham radio at 22 , and
also bring in the other schools around the
country that work with ou r group. We want
to go into Loisada and meet with kids
you nger and older than the "Crew" and in
troduce them to ham radio, then to N4JPG
and the message he has to deliver . Ham rad io
has saved many lives over the years , and
hopefully we ea n use it now to educate and
save many more . •

Photo A. Mik~ Milln N4J PG. operoting from his slwd: in Ori~"'(ff. Nonh
GJroIino. H~ isjitfdinK f/UNtitJtlS put to him about AIDSjrorrI flw " e rr.... aI 22...
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73 Review by PhilNowak

Numbet" 11 on )'ou. F-.dbkk c.rd

MFJ Enterprises, Inc .
PO Bolt: 494

Mississippi Stale, MS 39762
1.000-647-1 800

Retail Price: $29.95

The MFJ Gray Line DX Advantage
A fa you a big gun OXer, or just a little pistol

like me? With my barefoot rig and four
band vertical antenna in the backyard I need
every available " advantage" to work any OX.
How about you?

Did you slop by the MFJ booth th is year at
Dayton? They were demonstrating a new
product for the DXer who owns an IBM PC or
compatible. Unfortunately, I missed it at Day
ton . cune by chance. however, I met "Mr.
MFJ," Mar1in F. Jue, at th is year's consumer
electronics snow. Th is review is a result of thai
chance encounter.

Handy

The MFJ Gray line OX Advantage is a
handy little program for the IBM PC and its
clones. When the program arrived in the mail,
I couldn't wa it to try it out. It's real ty easy to
use . Tum on your computer, bring up your
version of DOS, and select an open drive. (It 's
Ihe A drive on my machine.jlnsert the MFJ
disk and type the command TERMINAT.
That's enough to get you going. A map of the
world appears on your screen. If you own a
vintage PC like mine, it takes a few seconds.
On a 386 machine it comes right up. The first
th ing you notice is the light and dark areas on
the map. When daylight is longest in the mid
west. the light area resembles a bell. During
the short days in December, the dark area
resembles a bell. Right now, during the sum
mer, the line separating the light and dark
areas resembles a sine wave. As the seasons
change, so does the shape of the curve . Clev
er program .

The light area represents that part of the
earth where the sun is shin ing, while the dark
area represents night. The line or edge be
tween day and night is called the gray line.
Astronomers refer to this line as the termina
tor. According to the 1987 ARRL Radio Ama
teur 's Hand boo k , " Propagat ion along the
gray line is very efficient. " You can see the
gray line worldwide at a glance wh ile running
the OX Advantage. If you dig around a bit in
the handbook, you'll find that this applies to
the lower bands such as 160 meter, 80 meter,
and 40 meier.

Featu re Packed

Th is program has Jots of interesting fea
tures. You can just let it run in real time, wh ich
it gets from the clock in your computer. You
can sit there and watch the time change
minute by minute wh ile you work OX. You may
notice your local time is incorrect. MFJ sends
the program out with the local time set to Uni
versal Coordinated Time (UTC) which may not
match your ocar time. An example will illus
trate this. I live in Chicago and start running
this program at 2030 hours Central Standard

Time. The map will d isplay UTC as 2030 hours
and my local time as 1530 hours, the time
difference between Chicago and Greenwich,
England.

There are two ways to get the local time for
your city to line up with the time displayed on
the map. The first way is to lie to your comput
er. Set its clock to UTC and everything will line
up . The second way is to change the parame
ter file to select your time lone. I'll discuss this
methOd later.

Don't l ike to wa it? There's an accelerator
mode that speeds up the process. Just hit the
F9 function key. Each change in the display
represents a six-minute realt ime change. The
time associated with each city will increase by
six m inutes every time a new gray line is calcu
lated. You can increase or decrease the inter
val by pressing either the plus or minus key,
respectively. The interval range is from pause
to one week. I kept pushing the plus key until
every change represented one week in real
time. It was fasc inating. The disptay went from
summer to winter in just a couple of minutes. It
gave me the feeling I could tinker with time
and the solar system . Moveover, Dr. Who.

The funct ion keys act as toggles_ Press to
start , press again to stop. Another interesting
feature is the position of the sun. Function key
Fa toggles it on and off. I cecoverec that the
sun only gets as far north as Key West , Florida
on the longest day of the year. This means the
sun was di rectly overhead on June 20 at noon
in Key West. After that it starts its southward
journey for the rest of the year.

Files and Maps

The OX Advantage comes with three differ
ent world maps . The default map is a file
named LAN DMASS.MAP. This map works
best in all graphic modes. The program sup
ports the CGA. EGA. and HERCULES modes.
The CGA mode has some limitations, such as
lower resolution. The TIMEZONE.MAP shows
an twenty-four world time zones. The LAT
LONG .MAP shows lati t ude and longitude
worldwide. These maps lose something in the
CGA mode.

Each map can show a combination of up to
24 cities, zones, and areas. A zone is a time
zone with a label attached to it, such as the
central time zone. An area is an ocean such as
the Pacific . You can actually customize what
you want to appear on your map display.

The TERMINAT.PAR is an ASCII file con
taining all the goodies me TERMINAT.EXE
program uses. You can make changes to this
fi le using a wordprocessing program . You can
even change the starting and ending dates for
daylight savings time. CAUTION! Make sure
you make a backup copy of the MFJ disk be
fore making any changes.

I use worcstar and open TERMINAT.PAR
as a non-document file . This te lls the wordpro
cessor not to add any ex tra text control char
acters. You can tell which cpncns the program
will use because they are enclosed by -« "and
" >". (Less than and greater than signs.) For
example, when your program arrives, the se
lected time will look like TIM E 0 > . Remove
these signs from around TIME 0 and place
them around your lime zone. I placed them
around TIME CENTRAL to make TIME CEN
TRAL > . This causes your map display to
function in real time for your location. It's bet
ter than lyi ng to your computer.

Use the same technique to select a city.
If your home OTH doesn 't appear on the map,
just look up its latitude and longitude and add
it to the list of cities. Remember to enclose
it with the less than (0 and greater than ( »
symbols.

The OX Advantage also runs in a " pop-up"
mode. Both Wordstar and the OX Advantage
are resident in memory as I type this review.
When I press the ALT key and the T key at the
same lime, the map appears on the screen .
The ESC key returns to Wordstar or whatever
else is running. I tried loal:Jing Wordstar first .
but that didn't work. When I loaded the OX
Advantage first, then Wordstar, everything
worked as advertised. The manual does cau
tiOn you about using the program in a pop-up
mode. It may not work with everything that
way.

The manual is well written and easy to un
derstand. After you play with the program a
few minutes, the manual will make a lot of
sense.

School Tool

Whi le the program was written for hams, it's
also a line educational tool. In a school sci
ence class, kids could see directly why days
are snort in winter and long in summer. Look
ing at the position of the sun on the map dis

play, even very young children can under
stand why ir s cold in winter and warm in
summer. More inquisitive young minds might
wonder why communication is better along
the terminator. What more could you ask of a
simple product? It lets the OM work that gray
line OX whi le it teaches his kids about the real
world .

Thank you, Mr. M.F.J. for sending me th is
product for review. I found it entenaining, use
ful. and educational. You can order the OX
Advantage from your favorite ham store or
direct from MFJ Enterprises at the above ad
dress.

Hmmm, I stayed up pretty late wri ting this
review. Time to check the OX Advantage.
look at that. a gray line from my house to
TokyO! Konbanwa. ED
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•Complete AX-TX-Phone Line Interface
• AepeaterControl - Autopatch
-o« ID ' T~1beeps

• Remote BaselTape - 12 V AC/DC Oper.
• Reverse Patch - DTMFDecoder
- PulselTone Dialing - 90 Day Warranty

Wired & Tested wtmanual ...$219.95
Distribuled by:

R &: L ElectronIcs
575 Main St. 1Hamilton, OH 4501 3

1·800·221·7735

tffi] 51d~~~399 ~~IS4-

430/50 MHz CONVERTER
RXC431 .15uV 20dB 99

5-1000 MHz PREAMPLIFIERS
NF G P(ldB) S
3dB 13dB BdBm 57
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3 20 18 109
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Wl-COMM ELECTRONICS INC.
P.O. Box 5174, MASSENA, N.Y. 13662

(315) 769-8334
L--- - ..;:" ::,""';:;,C;3 19 ON READER S(RVlC( CARD

DTMF muting
~ l. ; . ". ID·..
~0UlP0'"

~,.i1''''''---T_r, ...__
low _ CMOS, 22..... @ 12'1
~ .ppIQtIotI--.....
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S•• olI ......,j .... , _ to.- CJ19 tit..,
$149.00 Ala:"

CREATIVE CONTROL PRODUCTSn.s-._
Go_~.,..... co .1_

l:JO.31 430.·_

CIRCLE 359 OM READER SERVICE CARD

---, ... . _ VMI'--_ ~_.

" ,_, e<:,__

Ponadaptor especia lly designed
for the R·7000 receiver. For use
with a standard scope. Variable
span width from I to 10 Mhz.
Uncover unknown elusive signals.
Complete with all cables , & 90 day
warranty . $349 .95 Shipped. Po .
res . add 6% ,

GTI Electronics
RD 1 BO X 272

Lehig hton, Po . 18235
717-3B6-4032

CIIlCLE 321 ON REAOER S(RVICI: CARD

8D_l0M
Un transm. tch
132' 0.....1t
lIII. tchln. kf llllR
Lilia Isolat or
Vert Radi.tor
Co•• l ed
Aaaembted
S6 9 .95

R-7000 Widespon Ponodoptor

Universal Radio
1280 Aida Drive Dep t. 73
Reynoldsburg. OH 43068
Toll Free: 800 431-3939
In Ohio: 6 148664267

)lug.. 70 r a Ke
SWL CatalOlt
Avai lable Cor
$1 Refundable

COMMUNICATION S TERMINAL

* cw *Baudot *Sitor A
* Silor B *TOM-Moore *FDM
* ASCII Low * ASCII High xtlteral
* Bit Inversion * Vat. Speed *Dalab~

*FAXAMlFM * Packet * Diversity
Thismil iu ry -grade surveillance decoder offers
the ult imate in sophist icat ion and performance

for the serious teletype listener. No computer
required. Too many fearures 10 l i sl here.. W rite

for complete tcchnkal specificalioon. From
$999.00 net.

This book will Mlp Inyone, novice Of expert,
put togelher In efficient, top-nolch HF mobile
Instillat ion.
E...eryone Ihlnking aboul Installing a mobile
transcel...er from TOm FM to 100 w SSB should
rei d Ihia book.

• l earn about lhe fascinating histooy of HF radio
from 1948 10 loday.

• Read about early receivers thai were lix-tuned
converters fed inlo auto broadcast receivers.

• Hear about the introduction 01 the Gonsel
wOO''''

• Explore discussions on sale power
installation, coil homebrewing and mult iband
antennas.

s.nd S10~'l'Iardng ndu::ltd 10

DON JOHNSON W6AAQ
Bo x 595, Esparto, CA 95627

CA res.add 6'It sallis tal

Universal M-7000
Monitor More!

EXPLORE 40 YEARS OFMOBILEERING
IN THIS 116 PAGE COMPENDIUM

ctRCU 339 ON READER S£RVlC( CARD

CIACU 306 ON RUDER S ERVICE CARD

Featu res :
· Ma.n luning raUl of2 KhlJrevolullon LSB. USB,CW & FSK
'Ma.n lun.ng ral. of 20 KFlLl.....olu lo;)r'1 AM " FM
' Tunong rale aulornatocaly ilc.aases when the knob
speed a . eeeda 2 lurns IIIl'" second 10 .....e lhe tong
OSy',last

' Spl~ dOl CW problems solved
' Easy to inslall (• •mply remove tile old ie chip lrom ,ts
socke! and plug In the ..... GNll'lIEleclrOl'liCS Ie cruPI.

""""-"~-
Send check or money order for $25 to:

Giehl Electronics
P.O. Box 18335. Cincinnal i. Ohio 45218

KENWO OD TS940 OWNERS
Are you frust rated tuning in SSB & CW signals
because of the too last main tuning rate of 10
Khz/revolution???
Try Ihe NEW Copyrighted G iehl Electronics
Software Kit !!

NEW!
~oIl. S€ 19lJ19 01\,

Made EaSY & Fun
Introducing the most Comprehensive and Easy-
to-Use code course available today!
-MORSE TUTOR is a...ailable for IBM PC, XT,
AT. PS/2 and compatibles.

FEATURING!
• 1-100 WOfdlminule code speeds

• Standard or Farnsworth modes

• Adjustable code frequency

• Over 1 Billion possible rancom OSOs

• l etter, number, and punct . mark coverage

• 5eIl cal ibrating/menu driven design
• Display text -while listening Of after COPying

To Upgrade or learn CW, Send check or M.O. 'or
$19.95 + S2S&Hto:

_T_ .. _

99][ REF£RTOOST......_--
a-.oo'-9 lA, .... JIAV '88P 019
"",_.1J"~

21881 Summer Circle, Dept. MTS
~,HUnli ngton Beach, CA. 92646

, CA. Residents add $ 1.20 sales tax
" ' >fOW .........LA6lETHAVUNClEW..VNE ·S8OOl<S>lElI' ,

THE AARl & FI"'E OE....ERS EVEPVWHEPE
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" If we depend
on it being done voluntarily,

it's unlikely to be done well or to
continue for long. "

ContmUed from page 6'
they have to interest all amateurs,
so that's no block to anything I
might want to broadcast. There
isn't anything I might be able to
say on the air that won 't interest
so me amateur somewhere
right?

But let's say that RAIN takes
this l eague attack seriously. The
solution to their problem is ultra
simple-aU they have to do is stop
" broadcasting." Note, I said noth
ing about their stopping transmis
sions. No such Ihing.

No, you can say just about any
thing you want on the air-except
you can' t play music (and you can
even send that legally il you do it
the way I say)-and not have a
worry in the world about the FCC
monitors getting their (and your)
bowels in an uproar, Easy- in
stead of making it a one-way
transmission , just have a shill so
you' ll have a two-way contact .
Then you can read the toady end
less bulletins , with no proscrip
tions- no worry about how related
to amateur radio the stuff is, Duck
soup.

I seriously doubt thai the FCC
monitors check tne ham bands
anymore, The FCC seems to wish
we'd go away, so they don't want
to waste money upsenlnq us over
anything as trivial as a world ham
broadcasting network, Heck, with
some repeaters sounding worse
than anything I' ve ever heard on
CB in my Iile, I know the FCC is out
to lunch.

The next step might be for the
l eague to get their aBS chaps to
set upcampon the RAIN freque n
cies-a return to the old repeater
war days mindset. Yes, I know
about the intentional interference
prohibition . I also know there isn't
a DX operator who doesn't know
ingly violate that rul e virtually
every day he operates, so don't
b leeding-heart me with that
weak oar,

Has the l eague met its match
this time? This confrontation at
Dayton could be the straw which
will spark a frenzy of organization
by RAIN, ending up with America
having two (2) national organiza
tions, Unless the spark burns the
straw, of course.

Should I sit up here in New
Hampshire fanning the flames
let you and him fight? Or should I
throw some cold water to separate
the combatants? Should I try 10
take this seriously? I' m pretty
adaptable, but I don't think I could
manage that wild a swing.

RAIN hasa very major problem .
I suspect it's a fatal weakness.
They have their version of Ihe

l eague's W1AW and aBS system
up and going, but they don't have
a magazine. You can 't make it go
for long without a magazine, Ask
the old NARC boys, if any are still
around .

NARC

The National Amateur Radio
Council was formed soon after
WWII by the phone ops tc fight the
l eague's iron-fisted opposition to
expanding the phone bands. CW
Forever was the l eague cry . Hm
mm, where have I heard that be
fore? Can't remember, but it was
somewhere.

The NARC grew rapidly and
crushed the league opposi 
tion , achiev ing its atms-c- tne
expansion of the phone bands .
The 80 m and 20 m phone bands
were doubled . 40 m phone
was opened. The league fumed,
helplessly. But once their goals
were won , the NA RC faded
away. I wish someone would write
the history of NARC . I don 't
recall it ever being published. It
sure didn' t ge t i nto OST , I

guarantee you that.
Other than for entertainment,

what information might realist ical
ly be broadcast over an amateur
radio network? Well, most ham
news isn't of time value, so there's
no practical reason for rushing it
onto the air. Most news can wait
for the ham magazines. But, yes,
there are some timely new items
which it makes sense to broad
cast .

Much of the news in the west
link Report-$22.50/yr (26X) by
fi rst class mail , 28221 Stanley
Ct, Canyon Country CA 91351
is of t ime value. This tntorma
non is broadcast by cooperat·
ing amateurs via repeaters in vir
tually every locality in America. It
covers lale-breaking FCC news,
DXpe dit ions, propa gation re
ports , salellite news, hamfests,
and etc .

Another good source is the
W5YI Report-$23Jyr (24X) Box
565101, Dallas TX 75356-5101.
WSYI also runs a huge VEC net
work , whiCh is driving the l eague
crazy.

Of course we're gelling into the

vaunted information age now,
so accumulating data is all the
rage. I've catered to this penchant
with the Truly Exhaustive Index
to 73. Thi s, for the fir st t ime ,
makes it easy to find virtually any
thing published in 73 quickly and
simply,

What I think is really needed is
on-the-air bulletin boards. It would
make it possible for any amateur
10 instantly access any wanted in
formation. I'm thinking in terms of
contest rules, contest result s ,
hamlest details (like who's speak
ing, how much the flea market
costs, ticket prices, hours), FCC
rule filing dates and details , nxce
dition operating times, frequen
cies, OSL managers, commercial
and foreign intruders in our ham
bands for us to monitor and com
plain about. satellite schedules,
repeater lists, etc.

The problem with any service
like this is that it costs a bundle to
get the information together
plus the cost of the equipment to
handle it. Since one can' t charge
for an over-the-air ham service,

there's no one to pay the tab. It we
depend on it being done voiuntan
Iy, it' s unlikely to be done well or to
con tinue tor long. Catc h 22.
Besides, the chap with the deep
pockets needed to fund such a
project would undoubtedly drop
dead of shock when vigorously at
tacked by the l eague, blowing the
whole deal.

Yes, when there's an emergen
cy, an amateur recc broadcasting
service could be of great benefit. It
might save us from the officious
sell-appoinled hams with Haig
complexes who tend to try and
take over, usually screwing things
up worse than if they shut up,

It would be nice if the l eague
could get an emergency organiza
tion set up which works. Now
I admit that I'm out of touch
heck, I only get on the air a few
rours a week, and I only read four
other ham magazines and the
two ham reports, so there may
be a secret emergency network
out there ready to spring into
action when a hurricane, earth
quake or Amtrak crash happens.
It there is such , and it honest-

lywcrks. I'd like some details.
The RAIN approach, from mar

standpoint, is a good one. No
emergency system is worth any
thing unless it's in common every
day use. When an emergency
does occur, we'll all know where
to tune in, and when (if our clocks
are still running), if they establish
a standrd frequencies and time for
broadcasts. There's a whOpping
earthquake scheduled for Califor
nia. When it hits, where will you
tune for information?

We know of one other inevitable
disaster which is coming-a ter
rorist nuclear bomb in Manhattan.
Tha t could, tike the California
earthquake, come at any time and
we're as helpless in preventing it.
So we should get as prepared as
we can. I admit that the prospect
of a bunch of retired old hams
grabbing their walkers to try to
cope with these emergencies isn' t
confidence-inspi ring.

So. with at least four amateur
radio broadcasting networks at
ready in action, should we get the
FCC to put a lid on this? Shall we
let it proliferate until we have to set
aside a sub-band for ham news
services?

Idon' t want to suggest anything
which will rile the l eague HQ
chaps or my fellow league mem
bers. Hey, I' m looking forward to
getting my 50-year pin this year! I
sure don't want to screw that one
up. You won 't find a stronger
l eague supporter than me-not
even among the petrified minds of
some directors.

Shouldn't I get something more
than a little lapel pin after fifty
years? American Express ju st
sent me a huge coffee table book
in honor of my thirty-year memo
bership. I keep watching their ads
to see if I'm going to turn up there
as an unknown card holder from
1958. Not yel. Maybe I'm not un
known enough.

FCC Rules

Now, about the FCC rules . Let's
not mess with them . If we try
to favor one group or ano ther
with new rutes, we'll end up with
even more restrictive rules. Who
knows, we could get as regulated
as France, which is even worse
than the USSR, when it comes
to that.

You think about this ham broad
casting business for a while and
then this fall I 'll run an opinion poll
to see what you think . Listen to the
broadcasts. l et me know about
any requtar broadcasts or relays
of broadcasts in your area so I can
make a list .III
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P.O. Box 10845, Concord. MA 01742. USA B~

mF.1W·l MICRO WEATIIER STATION I....O.VDil
A COMPUTf:R MODUI.E, TlI/':AN.)ANEMOMETf:R,
AN0 4WOf /.fAD/NCARL£. fOR ONLY I 1S9 95.

''''TRDOutl'''G W20RZ Vllf /lJllf MOOUlES ,

NOWAV"" .'LE 'OO MKZ IlLUISVPl1Vl
OUlliR I"'QUIRIES 'NVIT EO

' COM, AU , l,A RS(N, VAN GORO£N,

VI8ROPlEX , NY[ -Vltl l"'G. f M CON COMtoil .
lUOlNG [ OGf., ARR!. PU8U CATl()lrj$ ,

UGlO. HAIIITItONICS. PROWRlTER.
£lIiPKANT OISKS. GEBCO. TJIION U

.-.- ..... -'"'~ r- ... - __ .... 1

PH. (716)664-6345

IICOMIi VISA I

915 North Main Strest
Jamestown. New York 14701

VHF
COMMUNICATIONS

AUTO SCA'
\1F:nUC / ST"" O-'RD
f'Ol R .... AV PO....T.R
'leAD RFAD\'
\I0l;r<;Tl'G Ol'TlO'S
0'1': YEAR .....ARRA'TV

....1'1> srn:n

....l'OOIlUTTlO'

....1'0 (lULL

....1'0 GUst Rt£ORO
TUII'ERAn iRE
1t111 .QW n :\Ip RE(;(JlW

• a SATISFACTIO'lj GUARANTEED • •

MAG'APH .\S£ l'ltlSTRlL~ I'C.
I~ I'lKE ,,"U:T 0;.10'.

MUll. ' 0; lI-'U" ""-'" U S.W erRN ..... -'t
ORDERS ONLY: WIO-J22·/S02

l'I'Oltl\laTIllN , _7.\5-lIJ7~ I'&~, :l\lll-7.\$-......

CITtCU 3 36 0fII REAMR Sf:RVl(:[ C,r,Re
C1RCU 2!l8 ON RU.OER$lRVICE CARO

In the final
analysis q uali y is
less expensive ;

n.., unique On>1l" of 1M XP·1()li,.US an,.."....yotem Jiv... you MOSOBASD PER
FORMANCE ina Myhibond ""'.m. n...n'enna USES SO TR.~PSolload,nscoil.,l\;ll

rob po_' and 10m;, bondwidth . Sommer An'..nno, u'" the FULL ...rf~ a",. 01 the
.,lemenlO on AI.L bond,.

Ou. commilmenl 10 u"" only 11>0: fine ...... ted.l. i....ur ... , lI& t your inve.tmenl ",illlaOl
for years, Ou, ' Y'tem "-"'" a Double rectangular boom. CAST aluminum elemrnt
mounting brlKkel•. • USUlinn ...rd ....« .nd. high powrr bIIlu" .

MOItOI>a'ld prrformar\<e On • Mulnba'ld br.m IS you .....hen you move up 10 Sommer,
the l• • t be.m YOII'U hove to blly, We believe Sommer i, YOllr be.t anlenna value when
compo,e;! to Ihe con.truclion.nd perfo.ma"'-'e or other muhi.nd mon<>bond . nle nn.
'yslem. ,

WEATHERFAX~ [P)(c

Receive & Transmit AM/FM Radio Faxcimile
View Satellite Image on Graphic Display
Zoom and Pan Around Image
Print to Epson (IBM) Compatible Printer
Works with Hercules, CGA, EGA Monitors
Plug In Board for IBM PC or Compatible

$599.00

c[)mpu~
26 W. Boylston St.
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remotely from a PC keyboard via
serial link. Using Soft-Control's
simple menu. maintains the ra
dio's memory channels, and add,
delete , edit , save, and restor e
da ta from disk . Soft -Co nt rol
is available now for the Kenwood
TS-440S and IBM PC or co m
patible . Other versions will be
available soon. Price, $59.95.
Rad-Com . 7958 Limewood•
Pleasanton CA 94566. 415-462·
4609. For more information circle
Reader Service number 203.

With a 30W input. the High Power
Amplifier is $499 and with a 6
10W input, $640. Type accepted
versions are available for com
mercial service.

The SCP30 is the companion
powe r supply for the SCA100
High Power Amplifier, II is heavy
duty wit h conservat ive rat ings,
has an output of 13 .8VOC @25A
continuous, 30A @70% duty cy
cle and 11 5/230VAC input. The
150W/100W Ampli fier with the
SCP30 power supply is priced at
$895 . Con tact Spectrum commu
nications Corp.• 1055 W. German
town Pike. Norristown PA 19403
9616; 215-631 -1710. TELEX
846-211. For more information cir
cle Reader Service number 216.

up by connecting the patch-cord
from the radio's external jack to
the HF-Alert 's audio input. A buill
in speaker is provided or an exter
nal speaker can be used . Th e
calling signal is sent either by di
rectly keying a CW transmitter or
by placing the microphone next to
the speaker . Price , $ 129.95.
MoTron Electronics. 695 W, 21st
Ave.• Eugtme OR 97405; 1.soD
338-9058 or 503-687·2118, For
more information ci rcle Reader
Service number 207.

••

•

_._.
• •-•

• • v

-

RAO-COM

•

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

-_._= =:

Rad-Com's Soft-Contro l soft
ware lets the user control the radio

• • • • • ••
SPECTRUM

COMMUNICATIONS
CORP,

The Spectrum SCA100 1SOW
VHF/ 100 W UH F H igh Power
Amplifier can be used with any
10-40W transmitter, repeater, or
base station. It features massive.
" behind the panel " heatsinks, au
tomatic Hi VSWR Shutdown/"By
pass Mode" with 3x automatic re
set circuit , and auto amp bypass
in case of power failure or ever
heat ing. With tight RF shielding
and heavy duty construction, this
design includes new final transis
tors. which provide more stability .
On 100W UHF the amplif ier is
available for 420-450 MHz: on
150W VHF, for 144- 148 MHz.

MOTRON ELECTRONICS
The MaTron Auto-Kall HF-Alert

is a calli ng/alerting system de
signed for use with HFSSBlCW.lt
will also work on VHFIUHF, FMI

• •
AM, CB, and marine HFNHF. 225
code combinations are possible.
The HF-Alert allows the user to be
contacted by radio without his
having to constantly monitor the
bands.

The HF-Alert comes with mobile
mounting bracket, 117 VAC pow
er supply for base operation, and
an audio patch-cord . It is easi ly set

ters. call Jerry Vogt at 716-392·
9430. For a catalog, send $1 for
postage ($2 overseas) to Hem
tronce. Inc.• 65-F Moul Rd., Hil
ton NY 14468-9535. For more
information circle Reader Service
number 202.

••• ,n •• ~~ '"~•••, . ..... ,-

•• •••••..... .. .... . .... .. ... ~. .
~- -.-rtil::: • I ..

• I I • I
• • • I ' • I

".0 1• 1 1
., • • • , I I
... , • I , .

,' ,- ! ~ ~ I I I ' "
_I _ !-f!~ :

,---- , I ' . " I II II Y

I II~ :: 1:lIg::
O ~

'.: ~~ -: .. ~ '.' ~ ~ ~ ~ OlIO
.... ~ ........:-...... .....:..--, ,,""" .

OATAK CORPORATION

Compiled by Rebecca Niemela

Direct Etch" from Datak allows the use to try different circui t
layouts without changing the master art or refabrica ling. To make
a circu it, patterns arc donuts are first rubbed down with a ball
point or spoon burnisher. Connecting traces are cut to length and
transferred . The final circuit is spray or lank-etched in any stan
dard etchant The resist is removed by soaking the board in
mineral spirits, then rubbillQ with a soft cloth.

The DE-973 Direct Etch'" set has 69 sheets of plastic etch
resist patterns that transfer by pressure directly onto a copper
clad circuit board. Patte rns include DIPs, " D." edge card and
DIN connectors, TOs•.OSO- to .2SO- donuts, .014' to ,125"
wide traces. transistors. and a wide range of surface mount
patterns. Each pa ttern is available separately as a refill set. The
DE-973 costs $34 .95. Refil l sets of two sheets cost $2. Call Terry
Pflueger. 201-863-7667. or write TheDATAKCorporation, 3117
Paterson Plank Road. nonn Bergen NJ 07047. For more infor
mation circle Reader Service number 201.

PRODUCT OF THE MONTH

HAMTRONICS, INC.
Hamtrontcs has a series

of transmitters for the 902
928 MHz band which com
plements the Rool FM Re-
ceiver. The TA90 1 Exc iter ,
aversion cttne TA451 UHF
FM , runs a min imum of
1.5W output. with doubler,
driver, and output stage
lin e- up using su rface
mount microwave transis
tors and capacitors.

The lPAool Power Am
plifie r uses a stan dard
heatsink and broadband
power module, which re
quires no luning. to produce 8 to
l OW outp ut and requires on ly
100mW of drive from the Exciter.

The TA901 and the lPA901
are both available at $269 each ,
wired and tested. For more in
format ion on 900 MHz transmit-
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complete insructions for installing
the board in a suitable enclosure.
Some standard off-board com
ponent s tpusneuncns . loggle
switches, microphone, etc.) are
required. Introductory price, $95
lor the Voice Box and $55 for the
Mini Voice Box kits. Add $10 !or
S&H, $5 for C.O.D., SC residents
add 5% sales tax. Please state
name of publication where seen
when placing order or request ing
lntc rmauon. ORZ Industries, PO
Box 160, Piedmont SC 29673. For
more information circle Reader
Service number 210.

••

tor text and program prompts. The
program contains a 400· line
buffer. Other standard features
are wordwrap and backspace-cor
rect. The user can print , edit , and
search for callsigns or prefixes,
and have the time and dale of con
tacts au tomatica lly recorded.
Price, $24.95 (PA residents add
$1 .50 sales tax). Contact Aero
space ConSUlting, PO Box 156,
Gwynedd PA 19436. MasterCard
and Visa orders are accepted at
1-800-345-4156, Ext. 54. For more
inlormation circle Reader Service
number 215.

AEROSPACE
CONSULTING

LOGWRITE is a new amateur
radio loggi ng program from
Aerospace Consulting . It has a
split-screen feature that allows
the user to use the computer key
board to jot down notes or copy
code while using the program to
keep me log book records. LOG·
WRITE is entirely menu-driven
and luny compiled . It runs on all
IBM PCs and compatibles.

Log information is entered into
blocks at the top of the screen.
while the rest of the screen is used

QRZ Industries introduces the
Voice Box and the Mini Voice Box
kits, especially designed for OX
ers and contesters. The Voice Box
digitizes and stores an operator's
nan ner voice, which can then be
reca lled. A total of 8 dille rent
phrases and operator voices can
be recorded for up to 32 seconds.
The Voice Box uses a 32 kHz sam
pling rate and several filters. It
keys the PTT line to the transmit
ter or transceiver during playback
and allows normal VOX operation.
It has a switchanle built-in micro
phone preamp to accommodate a
wide variety of microphones. The
audio output level to the transmit
ter is continuously adjustable.

Currently, the Voice Box and
the Mini Voice Box are only in kit
form. The kits consist of assem
bled, tested , working boards with

QRZ INDUSTRIES

FDM; Three Shift. Russian Cyrill ic
on video; Facs imile, lour drum
speeds and three I.D.Cs lor prinl
out on a parallel not matrix printer.
As other codes deve lop, they ma y
be added by chang ing ROM .
Price , $999. The Real Time Clock
and FAX Video Mode are avail
able as opt ions. For detailed
speci fications, call or write Uni·
verset snonweve Radio, 1280
A ida Drive. Reynoldsburg OH
43068; 1-8(J0.431-3939 or 614·
866-4267. For more inlorma
tion circle Reader Service num
ber 208.

more information circle Reader
Service number 205.

Universal 's M-7000 is a code re
ceiver-converter that accepts mul·
tiple codes from a eronwave re
ceiver and converts these codes
into a display on a video monitor
or into hard copy from a printer. It
requires no computer or software .

The codes/modes supported by
the M-7000 are: Morse , 5-120
wpm ; Baudot , 45-250 baud ;
ASCII , 75-1 200 baud ; TOR ,
SITQR Modes A and B, AUrOR;
ARC, two and lour channels, 86
200 baud; VFT, lou r modes 01

ELECTRONIC
SPECIALISTS, INC.

The Soh-Start AC Power series
was designed for equipment with
large start-up current and surge
sensitive requ irements. such as
large power transmitters or ultra
hi-fidel ity vacuum tube power am
plifiers. A Sctt -Stop (ramp-clown)
option and manually adjustable
response-time option are avail
able. Soft-Start models begin at
$300. Electronic Specialists. Inc.,
PO Box 389, 171 S. Main St., Nst
ick MA 01760; 800-225-4876. For

UNIVERSAL
SHORTWAVE RADIO

AMERICAN RELIANCE
INC.

American Reliance announces
their new Telecom Test Set, the
AR ·180T. It measures leve l.
noise. AC and DC voltage. DC
current, and resistan ce. The unit
will also generate lour precision
tones lor Irequency response
measurements.

For the AC voltage and rever
measurements. a true RMS AC
converter is used . For noise mea
surements, the unit incorporates
a built-in " C-Message" noise
weighing filter. The AR-180T is
switchable between either 6000
terminated or bridge measu re
ments at an impedance of 1 meg-
ohm . An audible continuity beep- luse. American Reliance In c.•
er is included. The suggested list 9241 E. Valley Blvd., Rosemead
price is $249.95. which includes CA 91 770; 818-287-8400 . For
test leads. carrying case. opera- more inlormation ci rcle Reader
tor's manual , battery. and spare Service number 209.
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ALINCO ELECTRONICS,
INC.

Ali nco 's Quad Pod wa s de
signed lor the medium-size anten
na system, especially light-weight
HF beams, VHF/UHF antennas,
and OSCAR antenna systems.
With motor mounts, dual-wall con
struction, four guy points, steel
bolts , aluminum construction, and
a provision lor thrust bearings, the
Quad Pod is stable and durable.
The ETS-15O is priced at $83 and
the ETS-210 is priced at $150.

Also new from Alinco is the OJ
lOOT 2 meter handheld trancev
er. It has 10 memories, LCD dis
play, d ip switch programmab!J.
sub-tones, built-in converter, mU'r
tiple battery packs , 16-bullon
DTMF pad, BNC connector, and it
has easily expandable frequency
coverage. Price , $299. Write or
call Alinco Electron ics , lnc.,

20705 S. Western Ave., Suite 104,
Torrance CA 90501 ; 213·618
8616. For more information circle
Reader Service number 204.
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LETTERS

1-800-255-7020
CA 818-888-4927

ORION HI·TECH
P.O. Box 877 1.
Calabasas, CA.
9 1302

Constructed of high quality
aluminum with galvinized
steel bracing supports. Over
20 sq. ft. of antennas'
Guying is required.

CIRCLE 18 1 ON READER S£llV/c ECARO

ners. Keep up the good work.
Brent Tyndall NWIT

Springfield MO

A number of readers have had
similar comments. I believe the
"s" is a matter of convention.
Some use it. some don 't. Why
don 't we vote on it? Send your
votes in by 1 October. . .de NA5E

€~
CNalllw DnpCo..Ld

ROOF TOWERSI
A size to fit your needs

CR 18 6 ft . $139.00
CR30 10 h . $239.00
CR45 15 ft . $349.00
BEARING $ 39.00
(pr;ee" do nol include Sh'pplng)

>o n
CR·30

IUlIST

very well, especially in the latter
area .

Frank Bates AA6C
Ameri can Embassy, Anka ra

Vote on the 5
I enjoy the new column " Wel

come, Newcomers'" and respect
anyone who is willing to take on
the responsibili ty of instructi ng
newcomers. The things
that are taught now are
always remembered .
Good and bad .

When I was prepar
ing tor my first ticket, I
wa s strongly urged
by my Elmer to avoid
adding an "s" to the
numbers 73 and 88 .
These terms are at
ready plural and the ad
dition ot an "s" is a re
dundancy (and an " 's"
is even worse). An "s"
after 73 is no more ap
propriate than adding
an "s" aflerOSB.

I have notiCed since
t he beginning that
KA 1HY (now NS1 B),
does recomme nd
the use of the " s"
following the 88 and
73 . I fea r th at he is
t eac h i ng bad man-

Number 21 On your Feedbtlck C:lrd

From the Hamshack

In addition, the bold dots on the
lines that begin with " 120" and

" 310" should be asterrsks-c ".
Glenn Little

Goosecreek, SC.

Congratulations/
A note to let you know that one

ot your subscribers (me) was se
lected Security Engineering Offi
cer of the Year tor 1987 by the
U.S. State Department.

What is interesting is that this is
the second year in a row that a
ham has taken this award, which
is the highest award earned in this
business . Last year it was won by
Ken Casher, whose call I torget ,
and who is now doing the job and
is on the air from Athens, Greece.

Security eng ineers in the State
Department are responsible for
everything from techn ical deter
rence against terrorists to protect
ing our embassies and consulates
from extremely soph ist icated
bugging operations. A lot ot the
knowledge we gain about RF as a
result of amateur radio serves us

QSL Correction
W3GXK is NOT the OSL man

ager for FPflN2NSD.
Please send all FP/W2NSD

OSLs to WGE Center, Route 202
North, Peterborough NH 03458.

RTTY.BAS
Program Correction

The RTTY Loop Program pub
lished in the January 1988 issue
ot 73 has some mistakes. In or
der for the program to run , there
must be an @ afte r the word
PRINT on six lines. On the line
tha t begins with " 310," place
an @ after each PAINT. The oth
er live lines are corrected as
follows:

72OCLS:PAINT@229 ,
" LOADING";A$

830 CLS:PAINT@229,
"SAVING";A$

850 PRINT@293,"AREYOU
SURE(y/N)" ;:INPUT SS

870 PRINT@293." ;
OPEN"O·' ,F.AS

960 PRINT@269," ;:GOT0210
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Number 22 on your FeedDKt< urd

TEXAS

TENNESSEE

PEN:-'SYLVA.'iIA

1I11uston
Hard to find parts, surp lus electronics, standard
line items . Hams. hobbyists , industria l pro
Ies stona ts -i-from nuts & bo lts 10 lase r
diodes ,. .Elect ronically spea king, Gateway' s got
it! M-F 9-5 :30 Sal. 9-5.(;ATEW AY ELEC·
TRONICS , 10645 Richmond Ave. #1 00 ,
Houston TX 77042: (713)978-6575.

South\o\est lIow.1on
Full line of EquipmenI and Accessories, in-house
service , Texas 11' 1 Ten Tee Dealer! MISSIOS
CO) O IUNICAT IO,"S, 11903 Alief-Clodine,
Su ite SOO,lIouston TX 77082, (713)879-776.&.

Dallas
In Dallas since 1960. We feature Kenwood,
ICOM, Yaese , AEA, Butternut, Rohn. amateur
publications, and a full line of accessories. Facto
ry authorized Kenwood Service Center. EI .EC·
TRO:-';I C C E:"lT ER, I~C., 2809 Ros..s Al'e.,
Dalla.s TX 7520 1; (214,969- 1936 .

\l tmphis
M-F 9-5 : Sal 9-12 : Kenwood, ICOM , Ten-Tcc ,
Cushcraft , Hy-Gain , Hustler.Larsen. AEA , Mi
rage, Ame ritron, etc , MEMPHIS AMAT":UR
ELECTROr'lOICS, 1.&65 " :ells Station Road,
\Iemphis TI'" 38108; Ca ll Toll t ·rt1': (8001238
6168.

TreHl'ol'
Same Locat ion for over 38 years . IIAMTRON·
ICS, my. or TREVOS": ELF:CTROMCS,
4033 Rro\o\n.wille Road, Trevose PA 196.&7;
(215)357·1400.

OHIO

Grt1'n-~boro

9a.m. to 7p.m. Closed Monda)'. ICOM our
specialty-Sales & Serv ice, "'&M ELECTRON
ICS, 3520 Rockinr,:ham Road, Green~boro I"'C
27407; (9 191299-3437.

NORTH CAROLINA

Elect ronic c ompone ms-c-K's . Transis tors ,
Capac ito rs , Switc hes, e tc . . . . available at
c xtrerncly low prices . Si\STECIl ELEC 
TRO~ICS, II Revere Place, T appan I"'y
109113 (9141359-1130.

I'OEW YORK

NEW JERSEY

NEW HAMPSHIRE

Jamestown
Western Ne..... York's finest amateur radio dealer
featuring ICOM - larsen-A EA-Hamtronics
Alolron . Ne..... and used gear. HtF CO\l~tU~ l·

CATIO~S, 915 Sorth ~Iain St ., J amesto\o\n
I"'Y 14701, (716)664-6345,

New York
New York City's Largest Full Service Ham and
comme rcial Radio Store. BARRY ELEC·
TRO~ICS, 512 Breadway , ~e\o\ York SY
10012; (212)925·7000.

Tappan
Anention: Manufacturers. Dealers, and Hobbyists:

Eatentewn
Electronics Supplies for amateurs . Ten-Tec ,
Barker and W illiamson , Cushcraft. Hustler , e tc .
ATKI~SO~ A~D S\lITH, 17 Lewis SI. ,
Eatontown I'"J 0772.1 (201) 542-2447.

St, toui..
Hard. to find pans, surplus electronics , standard
line items . Hams, hobbyists . industrial pro
fe ss iona ls - from nut s & bolt s t o la ser
d iodes... Electronica lly speaking , Gate..... ay's got
it! M-F 9-5:30 Sal. 9-05 . GATEWAY ELEC
TRO:-';I CS, 8123 Par,:e Bhd. , St . touis \10
63130; (3 1.1).127-6116 .

Ullk-ton
Reliable hamston: servicing Ne.... England. Full
line of Ke nw ood and ICO M stocked and
serv iced. AEA, ARRL Publicat ions , An phcno].
Alpha Delta . Aust in. Avanri, Alinco , Amcco.
Bencher , B&W, Cusbcraft. Carol Cable , Daiwa.
Hustler , KLM, Kenpro , larsen , Rohn, RF
Concepts, Tokyo Hy-po wer, Trac Keyers .
v lbroplex. were. etc . TI£I,·COM , rxc., 675
Great Road (Rt. 119) Littleton 'IA 01460;
(508)486-J400, (J().WI.

MISSOURI

MASSACHUSETIS

Columhus
Central O hio ' s full -line authorized dealer for
Kenwood. ICOM, Yacsu. Ten-Tee, Info-Tec h.
Japan Radio, AEA, Cushcran. Hustler, and But
ternut . New and u.sed equipment on display and
operational in our 4(XX) sq .ft . store. Large SWl
department , too. UI"' I \ 'ERSAL A\IATEL:R
RAUlO, 1280 Aida Dnve, Re)noldsbUfg
(Columbus) OIl4.'Ot)8; (6141866-4267.

Derry I 1- -----
Serving the ham community ..... ith new and used
eq uipment. We stock and service most major
lines: AEA, Astron. B&W. Cusbcraft, Encum m.
Hy-Gain. Hustler. ICOM. Ken.....ood. KLM.
larsen . Mirage, MO!oley: books. rotors. cable
and connectors. Business hours Mon .-Sat. 10-5.
Thursday 10-7 . Closed Sun.l Holidays . RIV,,:I"'
UELL ELECTRONICS, 8 Londonderry
Road, Derry 1"'11 03038; (6031434-5371 .

IDAHO

IIAWAII

FLORIDA

DELAWARE

COLORADO

Preseoe
Ross WB7BYZ has the largest stock of amateur
gear in the Intermou ntam West and the best
prices. Call me for all your ham needs, ROSS
D1STRIHUTING, 78 S. State, Presion ID
83263: 120111852-0830.

Lyndhurst
Finally a ham store in NJ , located '.4 mile south
o f Rt. 3, Mon .-Wed . 11:30-7 :30. Thursday
11 :30-9 . Friday 11 :30- 7:30. and Sat urday 9-3.
Visa/ Me . ABAR1S SYSTEMS, 276 Oriental
Ptece, Lyndhurst NJ 07071; (201 )939·0015.

Honolulu I 1--------------
Kenwood. ICOM, Yaesu, Hy-Gain, Cushcrart,
AEA, KLM , Tri-EX Towers , Fluke , Belden ,
Amon, Etc . 1I0~Oll:I.U ELECTRO,"ICS,
819 Keeaumolu Strttt , Honolulu HI 96814;
(808,949-5564.

STUART
Radio Shack Computers and all other equipment,
Nationwide . Best prices . Call FREE on orders
over S50. Colronks Inc" Radio Shack Dealer,
2200 S.E. "-fflerailligh\o\a), Stuart, "'L 34994
(407) 286-3040.

New Castle
Factory authorized dealer! Yaesu. ICOM , Ten
Tee, KDK, Kenwood, AEA , Kantron ics, Santee.
Full line of accessories . No sa les tax in Dela

ware . One mile off 1-95 . UEI.AWAR..: A)'i\·
TF,UR SUPPLY, 71 Meaduw Road, New
Castle DE 19720; (3021328· 772M.

Wilminr,:ton
Dela.....a re ' s friendliest ham store. AI•., Shon 
.....ave supplies. A)IAn:t'R & ADVi\:'IiCU)
CO\J\1UNICi\TIO/'oiS, 3208 Concord Pike,
Wilmington DE 19803: (302)478-2757,

Denver
Hard to find pa n s, surplus electronics, standard
line items . Hams . hobbyists , industrial pro
fe ss io n al s - f r om nUIS & bo lts 10 la se r
diodes... Elect ron ically speaking , Gateway' s got
it! M-F 9-5 :30 Sat. 9-05 . GATEWAY EtEC·
TROMCS, 5115 N. Federal Blvd. #32, Denver
CO 80221 , (303)458-54-U.

CALIFORNIA

Burbank
Ne..... HAM store open and ready to make a
DEAL. We carry all lines, ship UPS . and are
open Sunday. A-nTH ELECTRO!"l'ICS, 1033
lIollywood Wa)', Rurbank CA 91505;
(8181845-9203.

San DJeao
Hard to find pans. surplus electronics, standard
line items . Hams, hobbyists , industria l pro
fe ss ion als-fr om nut s & bo lt s to la se r
diodes... Electronically speaking , Gateway' s got
it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC·
TRO~ICS, 4633 Convoy 51., San Dieao CA
92111;(619)279~2 .

DEALERS
You r compa ny na me and message can contain up t0 25 words fo r as little as $1l)9 yea rly (prepaid), or $50 fo r three months (prepaid). No mention
of mai l-order business permitted. Directory text and payment must reach us 60 days in advance o f publication . Fo r example, advertis ing fo r the
April '88 Issue must be in our hands by February 1st. Ma il to 73 Amateur Radio, Hope Currier , WGE Ce nter . Peterborough. NH 0 3458.
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Credit card customers can order by
phone. 24 hou~ a day, 7 days a week.

Toll-Free: 1-800-328-0609

"" - - ---
c~------"'. _

---- - --- - -'''''
PlEASE PfIlNT ClEARLY

..... _ - --- ----...... _ - - - -

""'- - - - - - - - -

COMPUHETERODYNE
RADAR DETECTOR

High-Qua lity Perf01 Iller! Rely on this
miniaturized, yet incredibly sensitive BEL
MicroEye Radar Detector. It employs the
latest microprocessor-controlled circuitry
to warn you 01 radar from ahead or behind.
Order this Model 864 tOOay at HUGE
savings!

• Compuheterodyne Circu itry Detects
Distant K- or X-Band Radar,

• 4 LEOs and Audio Alarm Alert You.
• Duration and Frequency 01 Beeps and

Soft Clicking Sounds Increase as Radar
Gets Closer.

• City/ Highway SensitiVity Switch.
• 12V Unit Plugs into Car lighter. Mounts

en Dash or Visor. Measures 1W'H x
3WW x 4W'D.
l -Yur Limited Factory Warranty.

:.~~~::1.3~.~~..$29
Item H-3837-741o-947

Shipping, handling: $5.00 ea.

Cheek Locallawllor~ Use Resblctiorls.

L ...J

Prin e)' u . phone j.ck
Hi -Lo volume . w itch

SUPER VALUE
only 519.95.._....-

Speaker Mics

O rders: 8()(}-368-3270 .....::._~...~.:"
Electronic Equipment Bank
SI6S M,. Sf.. "'E. v ....... v.. V'I(I---

NO VEX

EEB-

'COM HCS70 1l. K <n" ood 1I0 10 ' K . Y. .. " 1IQ;10 'Y
",..;,.1>10 r", m.ny 01"" ,ad"" " .'ilhliy hi. "" ~'Oc<>,

DL·TRI "Big Horn"
• "Open and Close the Band " with our Delta

des ig n, lu ll wave OX perfo rmance mono
band, d uo band and tnoeno ante nnas

• High Quality construc llon using 6061·16
Aluminu m and Stai nless Steel hardw are

• Heavy duty des ign . " Cuiet" OX reception
• Excelle nt Gain, FB Aal ioand SWR
• 50 ohm gamma feed . 2kw powe r
• Monobanders : (other models avai lable)

DL 202: 2el. 20 meter, 9 ' boom $329.
DL 152: 2 al . 15 meier. 6 ' boom $249.
OL 103 : 3 al. 10 met er, 9 ' boom $309.

• DL 1015: Sal . euooeoc er $489.
3 e l. 10m. · 2el. 15m., 9 ' boom

• Ol ·TAI : 7 el. trlbander $769.
3eI. 10m. · 2 el. 15m. ·2 e l. 2Om.
13.5 ' boom · WI , 811 -12.7 sq. fl .

• See our Produc t Re view in June 1986
CO Magazine by Lew McCoy, W l lCP

PTT handset . blocklil DTMF • Priv.le Iiste-ning
Wi.... for molt eu m nt tCOM, Kl!flwood, VM."

It. Ol he.. (on spKi.l req uest )

ICOM OM C UTI
K .n _ DMC S17 K
..- DMC SI1Y

NO VEX Handsets

Introductory price 579.95"_.-

Write: DELTA LOOP ANTENNAS
44 OLD STATE ROAD, UNIT 118

NEW MILFORD. CT 06776
Phone: (800)223·3118 (203) 355-3718

Hiah qUillil )' . udio •
Rol.table I. pel dip

DELTA LOOP
ANTENNAS

•

CoI _

o ClleeklMOo VISA

COde Tapes
56.95
56.95
56.95
56.95

O M<:

Ua. yourOl'clef l0 13Magu,ne.
WOE Center, Peterboroogh NH03458

"TheSlIekler"

Genesis
The Stickler
Back Breaker
Courageous

5 wpm- This is the beginning tape , laking you
through the zereuers. 10 numbers and neces

sary punctuation, complete with practice ev 
ery step of the way. The ease of learning
gives confidence even to the faint of heart .

"lIaek llreaker"

N _

"coura~tous n

Add,~ ~ _

20 + wpm- Congratulations! Okay, the chal
lenge of code is whaCs got ten you this far. so
don ' t qu it !"lOW. Go forme Extra class license .
We send the code faster than 20 per. It's like
wearing lead weights on you r feel when you
run : you 'll wonder why the examiner is se nd
ing M) slowly!

We ' ve had so many phone calls from people:
wanting our famous 73 code tapes tha t .....e ' ve
decided 10 bring them back! Is" " ifabout tim,
you (Just off that kever " lid sha rpen up your
code skills ? Order /10 ... . • •

"' toesls"

13 + .. pm-Code groups again. at a brisk
13 + wpm so you ' ll be really al ease when
you sit down in fronl of a steely-eyed vol un
teer exami ner who starts sendi ng you plain
language at only 13 per. You 'll need thi s
extra margin to ove rcome the sheer pa nic
un iversal in most test sit uatio ns , You' ve
come this far , so don't get code shy now !

Postage and Bandling S1.00

UNCLI W4YNI'S
COOl T4PIS

6 + ..pen- This is the practice tape for lhn<.e
who surv ived ,he 5 wpm tape . and u's atso the
tape for (he Novice and Technician licenses .
II is comprised of one solid hour of code.
Characters are sent at 13 wpm and spaced at 5
wpm. Code grou~ are ennreiy random char
acters sent in groups of five-edefinuely 110I
memoriza ble !

City $lal&_ Zip__

O Af

""" Exp,Oale_
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Scoring Details

The contest scoring is under
standably a bit complicated, but it
makes sense if you list it properly
on paper. Try a few samples be
fore actually working the contest.
Contact Scoring: The USA is oro
ken down into six zones. The geo
graphical boundaries are used on
ly lor selecting Regional Area
Winners (see USATVS Contest In
formation and Logsheet). Simplex
contacts are highly recommend
ed, although an ATV/R station is
allowed . A substantial penalty ex
ists for " repeater or relayed" con
tacts. For the first lime, a special
500 points bonus extsts for the
promotion of " FM signal con
tacts!"

Initial contact Received Base
score: 100 points. Color, add 50
points. Audio (01 any type i.e. sub
carrier, on-carrier, independent
carrier. or another band, such as

August Fast Scan TV Contest

II you are serious about enter
ing and working this annual FSTV
Contest, send the USATVS an
SASE at the Spec-Com address
mentioned earlier, and we will
send you all the latest information
about the event, including a con
test entry form and logsheet !
Check into the 75 meter National
ATV Users Net on 3.871 MHz on
Tuesday evenings for more infor
mation and updates. Many will be
monitoring that frequency during
the entire contest day and night
for any OX openings.

The 7th Annual USATVS spon
sored " North American Fast Scan
TV COO and OX Contest" will be
conducted during the week of Au
gust 29 through September 4,
1988. from Monday morning
(0001 Eastern time zone) to Sun
day n ig ht (2400 East ern t im e
zone). Those in the Centra l ,
~ountain , and Pacifsc time zones
may start the contest on the East
ern time zone start/end times. As
in past years, the object of the
contest is to work as many Fast
Scan UHF TV stations as possible
on the 420, 902, 1240 and above
amateur radio bands, and to work
as far as I'Ossible to obtain the
best TV signal and audio trans
missions. But most importantly, to
have fun!

jng a new version for the 902-928
MHz band. This information will
be presented in the next issue 01
73 Magazine. You can also sign
up fo r a subsc ription to The
ATVers Journal, soec-com. for
just $20 per year (PO Box H, Low
den IA 52255).

ATV Reg ional
OX HF Coordination

The 75 meter 3.871 MHz fre
quency has been a pretty popular
ATV talk hotspot. The mornings
and late evenings for midwest and
eastern ATV Oxers is an especial
ly good time to check out UHF
band propagation and to keep in
lauch with each other. If you sus
pect or participate in a band en
hancement 01 full-fledged open
ing , coordinate yo ur DXing
activi ties on 75 meters! 144.340
MHz FM or 144.310 MHz on SSB
is also used extensively for tatk
communications. Until we all can
agree on a General class operat
ing frequency, 7.155 MHz is the
place to be on 40 meters. Tooirect
TV pictures in an organiZed man
ner, it is important to declare a OX
Net Control in your local area.

More Slot Antenna
Information Coming

In next month's column, I wiH
cover the continued success of
W9DNT and K4NHN with their Al
fo rd Slot antennas. Note that
there was a serious error in the
W90NT dual Slot graphiCs printed
a few months ago. The circumter
ence of the Slot antenna was
Shown to be 4 inches. However, it
has a 4-inch diameter-not cir
cumference. Sorry for the error.

The May 1988 issue of The
Spec-Com Journal featu red two
pages on W9DNT's Slots, includ-

flight. Long strips of reflective alu
minum dangled belOw the balloon
to help radar readings on a local
weather radar tracking syste m,
The balloon traveled south toward
Louisville, Kentucky during its
voyage (about 60 some miles from
where it look off). Chase teams
followed the balloon while stations
from all over the country gave
their sight and auclio beam read
ings to Net Controts W9PAD ,
WB8ELK, WA3USG, and W9NTP
on 3.871 and 7.155 MHz. The
7.155 MHz frequency draw a lot of
oppcstion, as it is an Advanced
class and above frequency.

P3 to P4 pictures were received
in Iowa at 80,000 feet 300 miles
away. After the flight, WB0QCD,
N9AEP, W9 DNT, WO f>BCE,
WB00LX, KA0JAW, and W0APK
in Desjaomes reported hearing
the CW 10some 450 miles away! I
will list more causiqns that heard
or saw the balloon with computer
ized pictures in next month 's
column. There might be another
flight scheduled for late this sum
mer or early tau. Slay tuned to
3_871 ,

may also contact
ATVer John Shafter
W3SST in that area.
We will have a num
ber of ATV guest
speakers at a Satur
day (September 24)
evening conference
and possible ban
quet. If you are with
in driving distance,
come over and at
tend OUf ATV W~r":

shop sessions. The
last one we had in
York was a great
success!

Ham Television

Number23 on your Fee-dbaek e.rd

Helium Balloon
Special Event
Launched

The W9PRO Indiana helium
filled weather balloon, carrying a
two meter CW 10 beacon and a
439 MHz ATV transmitter, was
launched successf ull y from
Greensburg. Indiana on Saturday
June 4. Hundreds of ATVers saw
the two computer generaled
graphic pictures designed. and
the module built, by Bill Brown
WB8ELK from Findley, Ohio.

Launch time was 8:59 AM, right
on schedule Irom Germantown's
private airport near 51. Paul . Indi
ana. Power on FSTV was 1.5
watts peak on a Wyman Research
transmitter. No 4.5 or on-carrier
audio subcarrier was sent. ATV
polarization was horizontallrom a
beach ball "omni" antenna. The
two meter frequency for the CW
beacon was at 144.340 MHz FM.
and it was vertically polarized .
Power on two meters was three
times higher than last year's Ohio
WBaELK balloon flight , at 400 mil
jiwatts on a Johnson HT transmit
ter. The balloon itself stood 6'5" in
diameter on the ground and ell:
panded to 34' at 100,000 feet. As
cent was tracked at approximately
20-25 knots at 750 feet per sec
ond . Maximum "burst" height
was 120,000 to 130,000 feet at
23.6 miles upward. 87 cvbic leet
of helium was used at an approxi
mate cost of $200

The capsule, a styrofoam ceo
tamer housing the electronic com
ponents. was 16" by 8" by 8. " It
weigh£ld 2.3 pounds. With 7.5
hour lithium batteries by SAFT, it
gave the unit 12-15 VDC power.
This special battery can handle an
improved - 67 degree operating
temperture over the Ohio 1987

Rnnqc v s ALmude
(Greensbur~ 'tND)

ATV

Hamfest and ATV Conference

It appears that we will be hold
ing our annual Fall USATVS ATV
ccnterence and Workshop this
year in York, Pennsylvania, in co
operation with the 33rd annual
York, PI-. it;.ro:!est on September
24 and 25,1988 at the York Fair
grounds. Talk-in is on 146 .371.97
or 147.931.33 repeaters. For a fly.
er and additional information on
the York, PA Hamtest, write York
Hemtest, P.O. Box W. Dover, PA
17315. or call 717-528-8412. You

Mike Stone WBeocD
P.O. BoxH
Lowden, IA 52255

In the reat world. TV stations do
occasionally go "oflthe air." Yes.
there was no June ATV in 73
Magazine. I hope a lot of you
wrote to 73 to ask whal hap
pened . If you didn't. and if you
would like to see lhis column con
tinue, take pen in hand and write
your comments to 73. Thanks.

August Fast Scan TV Contest

As we move toward fall, with
summer OX openings falling be
hind us. we find August at tne
peak of Fast Scan UHF TV long
range OXi ng. The soec.com
Journal and The USA TVS spon
sor a live Fast Scan TV UHF coer
eton contest each year in late Au
gust. Incl uded is some limited
information about the annual
FSTV contest event Please send
an SASE to me for more details or
check into the Tuesday night
USATVS sponsored National ATV
User Net on 75 meters (3.871 MHz
WBBELK Net Control).

Photo A. The balloon 's flight range and altitude
chart.
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Photo B. A diagram ofthe W9PRD
Ind iana helium filled weather
balloon.

Subtotal, Band Multipl ier , Subto
tal, DXMultiplier, Final Score and
Comments.

Declare your station as a Sin-
gle-Operator Entry or a Multi.Qp
erato r Entry (list all operators) and
note your location. All TV contacts
must be made on recognized UHF
Fast Scan Television operating
frequencies. Callsign station 10
and signal report "exchanqes"
shOuld be done on the TV Video
picture. Use USATVS standard p ,
Signal , Color and Audio report
signals (1- 5 leve ls). Newly intro
duced , Color signal reports in
clude C1 = Weak tntermntant Col
or to C3 =Good Locked Color to
C5 : Excellent bright and bold, full

two meters), add 25 points. Initial
contact Transmit Base score:
100 points. Color sent and re
ceived , add 50 points. Audio sent
and received , add 25 points. Add
both Received and Transmit
scores. Add a 500 point bonus on
both the AfT signals il contact was
made on true two-way FM. If AM
slope detection 01 the transmitted
FM signal is received , the receiver
takes a reduced 300 poin t bonus
(the transmitt ing FM station gets
to claim 500 on bolh TIA). Deduct
50% if contact was made through
a repeater. Then take this score
times a Band Multiplier times 2
for Ihe 900 MHz band, times three
for 1240 MHz band, times four lor
2300 band, etc. Finally , take this
total score times a OX Multiplier in
25 mile increments: TImes 2 - 25
plus miles, times 3 =50, times
4= 75, limes 5 =100 plus miles,
etc . This will be your fina l score.

The USATVS suggests that
when submilling your ATV Con
testloqsheets. list (Ieh to right) as
follows: Number of ccmect. Time,
Calls ign , Name and Location ,
Miles , PICIA Sign al, Receive
Base, (FM RCV Bonus), Color.
Audio, Subtotal, PIC IA! Signal,
Transmit Base, (FM XMT Bonus),
Color, Audio , Subtotal , Combined
RIT Ba se Sub tota l , Pena lty ,

T
10 fl .

-'-

'0 Fl .

1 lRA_S"""UR
_ I' AU A(; (

color. An Al-ASAudio reading re
port. i.e ., A1- Very weak, Iow-lev
et, intermittant audio to A3 : Good
readable audio to A5 = Full quiet
ing audio signals, should be used .
Log readings such as P5IC5IA5
may be listed and accepted on
your contest logsheets.

Only one Ham-TV station per
contact per band may be claimed
in the logsheet. although you may
work and log the station as many
times as you wish to obtain the
highest possible score. Circle
claimed entries at the linal score.
A con tacted station ma y be
worked again on another band for
additional contacts . crcsseene
contacts are allowed. All submit
ted logsheets must be completed
in linal scoring. The use of signal
enhancers , color processors ,
preamps and amplifiers is autho
rized . Contacts wit h Remote
Transmitter stat ions may count for
receive only. Repeater contact
distance must be calculated to the
repeater t ransmilling site only,
and not onto the viewed station (8
poss ible advantage lor close
range stations). Absolutely veri
fied and confirmed (on/off tested)
SYNC bar sighting contacts may
count as a legitimate contact .
Non-video TV picture but "on-car
rier" (modulated with in a TV sig-

nal) may be counted for audio lev·
el scoring only) .

There will no doubt be some last
minute changes, so keep in touch
via the 75 meter HF ATV Users
Net or obtain the official USATVS
ATV C on test Entry/ Logbook
sheet . You don ' t have to be a
member of the USATVS or a sub
cnber to The Spec-ComJoumalto
enter or win this contest . Al l
USATVS sponsored North Ameri
can FSTV Contest entran ts will re
ceive framable 8 " by 10 8 cert ifi
cates! The station with the farthest
verified contact wins a t-year sub
scription to Spec-Com and certifi
cate . First Place winners from
each of the six regions will receive
2-year subscriptions and certifi
cates 01 recognition. The First
Place winner for the country re
ceives a a-veer subscription to
Spec-Com, a certi ficate, a trophy
award wall plaque, and eu fame
and notoriety in 73 and Spec
Com! Con test postmarked log en
try submission end date is Sep
tember 10, 1988.

Good luck on the contest! Dust
off those amplifie rs, get up the
biggest antenna array that your
tower can handle, and have plenty
of ccttee! This year 's annual con
test promises to be one of the best
ever! RJ

Tnt WORLD Is fours for Onlg $5.00
NOVICES: NOW YOU CAN TRANSMIT

VIDEO WITH OUR NEW TX23-1
Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
colorand sound video just like broadcast TV withour
TX23-1 transmitter. Use any home TV camera and!
or VCR, computer. etc, by plugging the composite
video and audio into the front 10 pin or rear phono
jacks, Callorwrite now forourcomplefe ATVcatalog
inclUding downconverters. transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

- -
.- ••"-

-""'""'"••-,.,- ..• •

Only
$299

Yes. places you ' ve never even heard of! Nearly 400 DX countries
gleaned from the Awards Lists of dozens of JA RU members-more
countries than any other map available anywhere ! ARRL' s DXCC
map doesn't even come close!

73 M agazine o ffers readersour giant DX Mapof' thc W orld fo r the
absurdly low price of only $5 .00 plus $1 postage & handling .

Order now....
Please Prinl~

Name 'Call _

Addres," _

TX23-' one watt ATV transmitter crystaled for 1289.25
MHz runs on 12-14 Vdc @ .SA_ PTL TIA switching.
7x7x2.S-, Transmitters sold only 10 licensed amateurs for
legal purposes verified in the latest Callbook or with copy
of license sent with order.
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Clly -'Slate Zip~ _

o Check/Money Ordero VI SAD MCO AE

Cardl/' Exp. Dare _

) la il )tJur urder- to 73 )lajl:azillt'. WGE Center. Peterboroujl:h, ~H OJ.l5S
Alln : t:nclt' Wa,-Ilt'

=(818) 447·4565 m.f8.~5:30pm pet.

P.C. ELECTRONICS
2522 Paxson In Arcadia CA 91006



U O-4 ' 0"0 10 @~/D)~
E..t Hanover- ~L.r' ~
N.J . 07936

• ••• SAME DAY SHIPPI NG ••••
TNX JI M N2GKW " BI LL K42QEP

VISA " M.\STER ClRD ACCEPTED
SHI PPI NG I S 4ODITIONAL

Call TOLL FREE

1-800-USA-9913
1 0 NJ 20 1-881-6 424

QW's NOT TOO LATE SALE
You~ not t oo I_te , copper pr ice_
WILL dr ive up the pr ice of coax

even _ r e o Better bUJ It HOW .

CIRCU 30 ON RUDER SERYICf: CARD

AMPHENOL SPECIALS
PL-259 d Iver- ( 1II lca tUled) $1. 25
UG- 2 1D 'N ' _ Ie c a b l e end 2 .75
UG- 2 1D 'N' ( t lt t ed t or- 9913 ) 3.5 0
OG-23D 'N ' t e llla l e c able end 3. 95
OG-2 9 4 ' N' Barn l ! Jack- J ack ) 4 .50
UG-57B 'N ' Ba r- r-ol p l ug-plug) 5 . 20
UG-58 4 ' N ' Ch a • • I . r-oc ept acle 3 . 50
UG- 83U ' N' Plug to UHF J ack 8 . 00
UG- 146 ' N' J ack t o UHF Plug 6 ,95

Co pper-clad 14 la. (7x22)
7¢ a foot (any leni1h)

I denti cal to Belden 8000

• BELDEN 9913 low-loss
500 ft Roll $200.00 or 42¢/ft.

• BELDEN 8214 (foam)
SOO ft Roll $165.00 or 36c:/ft ,

• BELDEN 821>7 RG-213
SOO ft Roll $200.00 or 46c/(t.

MODEL
50·1001'
"211.15

dIolhr...cl

SYNTHESIZED

SIGNAL GENERATOR

MADE IN
USA

CMtCU 79 ON READER SERYK:E CARD

VANGUARD LABS

• Cower!Iloo MI-lz to 199.999 MH:z in 1 kHz lIeps ...,th
thumtno',,", d ia l . Accur.ey . 1_ 1 ~r1 per 1D m il
lion al all Ireq ueoc in 0 Inle m a l FM adjustable from
o to 100 kHz a l a 1 kHz ,ale 0 External FM Input ee
eeplt lonu Of YOlee 0 Spurs a nd noise aileasl 60 dB
lleIow' eanIet · Oulput adjustiltlle lrom 5-500 mY al
50 Otwns 0 Operates on1 2 Y\k:. Y, Amp . Awaila ble
IOf immed iate dellwery • $<129,95 dellwered • A6d-On
acc:es tories a wa ilab le 10 e xtend " OIl ,ange , add Inll·
n ile retolullon, AM. a nd a precla lon 120 dB allenua·
tOf 0 Call Of ...rile IOf delalls 0 Phone in your order as
lUI COO shipmenl.

196-23 Jamalea Awe.. Ho llis . NY 11.23
PIIcnec 1116) "6$.2720 Mon.-T1'lur$.

'7"..

... $2.00 shl

snap
-on-

CUSTOM EMBROIDERED

QUALITY HAM HATS
Display your name, call and hometown
on OUf top qualit y summer mesh cap
with white seamless Iront and matching bi ll
They come in royal blue, red or brown with matching
color thread
WINTER CORDUROY also ava ilable 8"
in red or navy blue with white thread $ ii
Please send: first & last name (max. 14 ttrs)
call (max. 6 ltrs), city & stete tmex. 14 ttrs)

BE SURE TO INCLU DE COLOR
Send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 25c lor each add" cap ordered.
AllOW 3 TO SWEEKS FOR DELIVERY MORESICENTSADO 5'lt1 SALES TA.X

WE WELCOME INQUIRIES FROM CLUBS

T
e,
p

~ choke
EU MINAn :s RIo'INTEIU"[RENCE IN:
TV sctl, Radio.. H I ·f1, PA I~e_Telepb~ vcac
Tat eq.up<=lIl, Burglar aDd F..e aIM_ Mode....
Moailon., Compulen., "RWio and TV stoItioas, ere,
EASY TO USE: fils O¥U and ""'pi oalOlfD~ Iar~ ..lid
ribtJoa a bla. No nc«Ilo rewire gHInc<:1OJ1i. l:niq"".
""it renitc 004'C llc:.ip 6u up to ROlIU cou a ble&..
WOR KS I N" 'COMMO N" MODt.~, filtcR aurcl't ill 
duenl ill the braid ol .melded ubIcI aDd1'''''.... wirul

Spedool ' .....11.. ..\.trial .treo;t.l... 0..5 . 100 MilL
lJOi:S N"OT VOID EQUU'MENT WARIlAN'IY

,.c ...iI"'/lI.'"""J'O'" de",l.,. ackage a. chokes
MUlJe, .IUn;t/ram: willi insl~lUClio.....

com p u t erad io $12.99
Bu." 22U, PlnC B•..x, NJ 010S8
Tel, (W I) 2:21.m12
StnJ pmOl'iU c,,« 1: ...." oNe'. ow ship _ d<Jy Finl
CI<w. .JtN£JyltlOftt)' borl~. ~dUcoo<rIlI.

CIRCLE 3U ON RIEADER SERYICE CARD

RLL ELECTROniCS CORI\
. QUA LIT Y CALL OR WRITE FOR A . OISCOUNT

PARTS PRICES

FREE 52 PAGE CATALOG
WE HAVE OVER 4000 PARTS AVAILABLE!!

FULL WAVE 10 AMP

BRIDGE RECTIFIERS SOLID STATE OPTO SENSORS

10 AMP

m
RELAYS TAW' O P61115

U.- if200 P.I.V.
~

Op lO ..m Ill'"
W SOUARE and s..nsor u M.

CAn FWB·l 020 C An OS U-3

.,oo_ ." ..,~ ELECTROL, S21S1
2 for $1 ,00

25 AMP c . """""" ClaIre. '

RATING . ' Ralad 5,510 10 Vde

~
CLlSOOW

1 118' SQUARE .,.;. operala on 3·32 Ydej U shaped und

me tal e poxy Mad c:ase LOAO: wilh lIa nge

200 P.I.V. $ 2 .50 each
IO Amp@ 24.0 Yac mounl.

CAn FWB·251
2 11. 'Xl 31a·X l lfr CAn OSU-2
CAT, S S RLY·l08

400 P.I.V. $ 3 .00 each $9 .50 each
1SC aach

CAn FWB·2S. 10 tor $8.50 eac h PHOTO RESISTOR
6 00 P.I.V. 3 50 each Q uaNTI TT DiSCOUN T! ASSEMBLY

In PUSH BUnON
25 tor $7,00 aach Cen ta r- tap ped

rrr MOP\. Ie_ :l!4' X 112"
50 tor $6.00 aac!l

phOlo resistor mit100 tor $5.oo ..ch
grlly rectangular key eap. mo unled ,n
S,P.S,T. N,O, Push 10 (jose. XENON p last'c case
RATED: FLASH TUBES (can be easily
011UT19 ~ remolfed) . 100.-",. ..- o hms Iighl. 361< dark•
025 a mp
earry current P ,C. mount 11. ' d iameler,

CAli P B-8 65¢ each 314' long X tlS'diamele, CA.lI PR .... $1 ,00 e ac h
10 for $6 .00' 100 lor $50.00 CAn FLT_' 2 Ior$ U IO 10 '01 $8.50

STOIlES, MAIL o RDE RS TO: TOLL FREE
l OS AHOflU ALL ELECTRONICS 800-826-5432"'~ s. lfeR wO"T AYE .

LOS ANOELES. CA toGOl P.O. 80X 561 INfo ' (' l S)80.·05 24
t21l ) U O. " 0 0 VAN NUY S, CA FAX , (a lSjU I . a "

914 08 • • _u "...
Y"''' IIUTa

Tfl U .... . ·.. . l . ' ••n ouumn<• ..-no

U21 SfPUl.Ifl DA a llfD, AunE~
........,_.......... ~

IfA" " UYS. e A l Ull ............ CUlTOWERI .::.:::.=...!J
( 1 1&11l1· IID. I<IID . , .• POITAGE !'OR - --ORn C. T. lOO" ,

Mod, l HTS·1

@J'\:7@J ~ ELECTRONICS INC.
5417 Jet View Circle. Tampa. Florida33634
Phone: (81 3) 885-6091 Telex: 289-237 (NAVl URj Fax: (813) 885-3789

C1R<:t.E 3 49 ON RUDER SERY1CE CAIIO



-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

Manufacturers of Quality Communications Equipment

•

Hi Pro 'E'

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

EXPANDABLE REPEATER SYSTEM

• A NEW CONC:€FT IN REPEATER DESIGN. THE Hj Pm "E" IS AN EXPIt.NO'BLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC R£PEATER WHICH WOUlO IN·

Cl.UOE A COMP\.ETE RECEIVER, TRANSMITTER. CXJA, FRONT F'l'NEl CONTROLS NlO INDICATORS. l..OCN. sPEAAER AND IMC..IACK AND CA/'IIl.BLE OF FUTURE

EXPANSION ALlHOllSa) IN AN EXTHEMElY RUOG£O. ENCl OSFD.I~ RN;;K MOUNTA8l..E CABINET

• nes SYSTEM C'N BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER.PIJRCHASE ADO ON THE ADO ONS ARE_!GHER POWER. , lQ1220 V"C POWER

SUPPLY, IDENTIFIER, AUlD PATCH. OR COMPUTER CONTHOlLEA$ . IN ADOITJON TO THESE ADO ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE

MOUNTE D INTERNAU.Y FOR USE AS CONTROl UNK$. REMOTE BASE OR Dl.J,.t.l BAND OP£RATION. ETC

AN ElCTENSlON PMlEL IS AVAll..A8LE FOR L.OCAl MONI1OAING OF THE REPEATER ANO CONTAINS ALl NECESSAAY METERING. STAtuS lIGHTS AND INDICATORS All

ADO ONS 1IFE.wA.l..A8LE FRC)t,l THE CClf 'PN(1 ANO AAE COMPLETE INCll.DNG NSffiUCT10NS

•
I

VHF-UHF REPEATERS
SUPERIOR RECEIVER AND TRANSMITTER $ PECIFICALl Y DESIGNED FOR REPEATER SERVICE.

ADJUSTABLE TRANSMITTER POWER, FROM 1 TO 25 WATTS MINIMUM OUTPUT WITH EXTREMElY COOL OPERATION.
AUTOMATIC BATTERY BACK UP SYSTEM CAPABILITY W ITH BATTERY CHARGING AND REVERSE POLARITY PROTECTION.
NOW WITH A FULL COMPLIMENT OF INDICATORS AND STATUS lIGHTS.-100% DUTY CYCLE-ADVANCED REPEATER SQUelCH
NO CHOPPING , POPPING, OR ANNOYING REPEATER KEY UPS DURING LIGHTNING STORMS.- DIE CAST ALUMINUM A.F.
ENCLOSURES -SMALL SIZE 5V. x 19 x 13 · - HIGH QUALITY LONG LIFE DESIGN,

AMATEUR DISCOUNTS AVAILABLE

,

,

••

••

ASSElillllEO.."''''''n i l '"

Maggiore Electronic Laboratory
600 WESTTOWNRO. TELEX: 499-G741·MELCO
WESTCHESTER, PA 19382 PHONE 215-436-6051

USE TH'S P.ECiEVE~

TO REPLACE THAT
1'ROUIl.lSCOE AEaIVER
IN VOUFl PRESEOo'l
Rt"PEAl'f~

~~~- ,
OUTPUT

UP T05 WATTS
-,~

UCfTnl IIl)ARD
COOl. OP£R.l1lI'JN

'" PRO~ITTE~
OESI(lHI;D AlA REPEATE~

SEA\'ICE W1T" EXCElLEI(I
AUOIO, ST""lU TY,
~~=
~~~

TRANSMITTER AND RECEIVERHI Pro

................."'"n .1.·

ASK ABOUT OUR COMPUTER CONTROL
SYSTEM. AND MICROCONTROL AUTO
PATCH, AND REPEATER KITS.

WRITE OR CALL FOR OUR COMPLETE CATALOG
CIRCLE 41 ON ~EADE~ SERVICECARD



•

Ii! A S T R O N
CORPORATION

9 Autry
Irvine. CA 92718
(71 4 ) 458-7277

INSIDE VIEW - RS-'2A

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIGH qUALITY· AUGGED. RELIABLE·

SPECIAL FEAYURES PERFORMANCE SPECIFICATIONS
• SOlID STATE ELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 V!I£
• FOlO-8ACK CURRENT UMITING Protects Pow« Supply • OUTPUT VOlTAGE: 13.B VDC :!: 0.05 votts

"om excessive curren1 &continuous shorIed outpu1 (IRlernatly Adjustable: 11·15 VDC)
• CROWBAR OYER VOlJAGE PflOTECTION on all Models • RIPPlE less than Smv peak to peak (hlIlload &

IIc.,III$·3A. U-4A. U ·5A. low line)
• MAINTAIN REGULATION & lOWRIPPlE at low line input • Al II .nil••I, wll. tto VAC i.,.l nil."

Voltage
• HEAVY DUTY HEAT SINK. CHASSIS MOUNT RJSE
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRANTY · MADE IN U.S.A.

--_.__..__ ._--

MODEL RS-50A

RM SERIES 19" X 5'/, RACK MOUNT POWER SUPPLIES

c••u..... ICS· Silllill 01 ,,11'
Moon Itt, ' ... . 1] lA_,I} IxWxl WI·llh·1
RM-l2A 9 12 5'4 x 19 x 8'/0 16
RM-35A 25 35 5'4 x 19)( 12'11 "RM-SOA 37 50 5'/, x 19 x 12'1.! 50

• Separate Volt and Amp MeIers
AM-12M 9 12 5% )< 19 x 8'10 16
RM-35M 25 35 5'" x 19 )( 12"'- aa

MODEL RM·35M RM-5OM 37 50 5'1, x 19 x 12'1': 50

RS-A SERIES C•• li..... les· SillliN j n i"il,
MODEL Oil, lA_,ll lA_,ll HxW xl WI. Ilh .1
RS-JA 2.' a 3x 4l,i,x 51io •
RS-4A a • 3'" x 6Y! x 9 s
RS-5A • s 3'1i x 6'" x 7... 7
RS-7A s 7 3>;, x 6"" x 9 9
RS-7B 5 7 " x 7'12 X 10'" 10
RS-1DA 7.' 10 .. x 7'12 x 10'" 11
RS-12A 9 12 . ", x 8 x 9 13
RS-12B 9 12 of x 7'" x 10lt. 13
RS-211' 16 20 5 )(9 )(10 "':1 18
RS-35' 25 35 5)( 11 x 11 27

MODEL RS·7A RS-SOA 37 50 6 x131A1xll "RS-M SERIES e.."..... ICS' SllltlNI .""il,MODEL Oil, lA_,l l lA_,ll I xW x l Wt tlh ·1- • •~ volt <WId Amp meier
RS-1 2M 9 12 .."" x 8 x 9 13

• Separate vol! and Am p meters
RS-211M 16 20 5 x 9 )( 1011 18
FIS-35M 25 35 5 x11 )(11 27

MODEL RS.J5M
RS-50M 37 50 6 x 133ir. x 11 "

VS-M AND VRM-M SERIES • Separale Volt and Amp Meiers · Output Voltage ad~$Tll ble from 2- 15 volts . ClJ'rent limil adjustable from 1.5 amps
10 Full Load

Clnliuoll ICS' Sll' 111'1 nl"i'l
1II0DEl DII, lh, l ] 1...·'·1 H xW xD WI. (Ih.)

@13.8VDC @10v0c @5VOC @13.BY

vs'''' 9 , 2 12 . 'l, x8 x9 13

"'2OM 16 9 • 20 5x9xl0'll 20
IIS-35M 25 15 7 35 5xl1x11 29
",50M 37 22 10 50 6 x 1334 x 11 "• variable rack mooRl power suppl ies
_-35M 25 15 7 35 5'10 x 19 x 12"" "MODEL VS·35M IIRM-50M 37 22 10 50 5'10 x 19 x 121', 50

RS-S SERIES • Buill in speaker

C.. li....1 ICS ' Sllllll j n i"I.,
MODEL III, 1.....11 .... ' 1 Ix Wxl WI. Ilh.1
RS-7S 5 7 4 x 7"" x 10"" 10
RS-'OS 7.' 10 4 x 7Yr x 10lJ, 12
RS-12S 9 12 4"'x8x9 13
RS-21lS 16 20 s x s xtcw 18

'ICS-Interrn ittent Communicabon Service (SO'Io Duty Cycle Smin. on 5 min. off)



Setting a new standard of efficiency in
moderately priced kilowatt amplifiers AIlf.RITRO. ®

AL-80A LINEAR AMPLIFIER
The Ameritron AL-80A combines the time proven
economical 3-5002 with a heavy duty tank circuit to
ach ieve nearly 70% efficiency from 160 to 15 meters. It
has wide frequency coverage for MARS and other
authorized services . Typical drive is 85 watts to give over
1000 watts PEP SSB and 850 watts CW RF output. A Pi-L
output circuit for 80 and 160 gives full band coverage and
exceptionally smooth tuning,

The AL-BOA will provide a signal output that is with 112 " S"
unit of the signal output of the most expensive amplifier
on the market-and at much lower cost. Size:
15'12 " D. x 14" W. x 8" H. Weight: 52 Ibs.

PLUS OTHER QUALITY
AMERITAON PRODUCTS:

AL-1200 and AL-1500 Amplifiers-
1500W CW output

AL·84 Ampl ifier-400W CW output
RCS4 HF Remote Wireless Switch
RCS-8V De-UHF Remote Switch
PIN-5 aSK Switch

ATR·15 TUNER
The Ameritron ATR·15 is a 1500
wan " T" network. tuner that
covers 1.8 through 30 MHz in 10
dedicated bands. Handles full
legal power on all amateur bands
above 1,8 MHz,

FIVe oulputs are selected from a
heavy duty antenna swilch . The ATR-15 has a peak reading wan meter.
SWR bridge and a dual ratio balun, Size: 6" H. x 13 V. " W, x 16" D.

Available at your dealer-send for a catalog of the complete AMERITRON line.

AMERITRO N, Division of Prime Instruments . Inc.
' JRO') \\',l lrord Avenue • Cleveland. 0111'0 ~~ W2 • 12 16) 6 .J 1-1 7-ltl

CIRCLE 314 ON READER S£""ICE: CARO

Style W

=,,--

-=---

Style X

W2NSD/1

--------
Style Y

---
-- I- -----~-=:.--,- ._-

I
I

Reverse

D

•

QSL Cards
O W O X o v
o 100 @ $8 .97 _
0 250 @ $19 .97 _
0 500 @ $39.97 _ _ _ _ _ _
Postage a nd Handl ing S I.OO
)'or flRST CLASS MAIL add a n additional
SI.SO for profllpt l'f" deli-l'f"} ,

D M C

, - - --- ,
I Style: I
I Q uantity : I
I I

I I
1 I
1--- - = = ==="------ I
I Please print! I
I Namc Call 1

I Ad d ress I

I City Slate __ Zip I

I D A I': 0 V ISA 0 C hrck /MO I
I ICard # - Bxp. Date _
I I
L ~.,..otdrr~nM 5 , WG~e-_,..,::...."ll~;a~u.... ....'''='_-.J

Now you can ge t the highest qual ity QSL cards without
spending a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and lets
us prin t QSLs for you at an absurd ly low price.

Not that we ski mp : All three styles are produced in two
colors (blue globe or sate llite with black type) . At these
prices, you can start the new year out right by QSLing all
those disappointed hams who've been waiting for your card .
Tell 'em the card was printed by Wayne!

PeTmi..ion gr.nted to photoropy
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.......1l _ .. ' LLal Ll. V

I'
.oGAIl _lI'OSTOI.

Call or Send $2.00 for Complete

Cata log and Pricing of Antennas,

............... PRESENTING ...............

CABLE TV
DESCRAMBLERS

............... STARRING ...............

.lERROLD. HAMUN. OAK
AND O THEII FAMOUS_NUfACfUl!ElI~

· '_I'_n- -.....~
· l.O\OI!1'~...,n .. u1
• c.DIC"_O'-elOOlfOC__ l'O><Cll.-s

~ I'III"E e.-,TALOG OOIl..'I" I-800-J4~17

,a. ALl. _ 1-4111"'''6-5914

CMCU 171 ON READER S£RY1CE CARD

Jo Gunn Enterprises
Route 1 - Box 383

Et helsvil le, AL 35461
(205) 658-2229

Hour.: Mon-Fri. 10 a m - 6 pm (CST)

_..
Go.. , '18 0lI
..."....ou ''''n OK' '''

' 2 T""••
_, -'''''0

2000 CW _0000 PI! '
..._ ' Of_ ,
........ . Ou..
..._ _ . ee1

~T"""''''''__ T.,"ng

1\0"""., , eo..... C. b..
10' "go'- ·Vp

11 M..... Anlennas - 10 M..... Antenna.
Mobile Antennas - Coax - Accessorie.

MOVING?
Subscription

Problem?
Call our toll-free number:

1-800-227-5782
Monday through Friday

9 a.m. through 5 p.m. EST
Please have your mailing label
in front of you, as well as your
cancelled check or credit card

statement if you are having
problems with payment.

DEALER INQUIRIES. PL EASE CALL

~~I
A'*='~

.....11 -
Goo.. "Ohl ·~.2$ De,

y.....,.. . • ~0lI--_........
-"_' · '1T_
v. "><a!·' $T.....

....... 'g v.... . s. ,.._
20 - 2$ 0 8

"-.' -'''''0 2000 CW
~~,...~... " '
~ ' O lloo...._. "--

_ n "'"
AI Tobo"O

_ .2Soopo..'.e-....
C. b'• • lot .._ 'Up

MAO Electronics Company
PO BOX 687 1, ALEXAN DRIA VA 22306

CHUCK 703-360-5145 WARY
MICROPROCESSOR, D1GnAL ok UNEAR IC'S

FAST AND COURTEOUS SERVICE

MAIL ORDER SPECIALS
FRANKIJNACE 1000/1 200 KEYBOARDS tt5
ACECALC OR DATAPERFECT SOFTWARE ue

80 COLUKN CARDS t -40
7.37 WHI TURBO KIT FOR IBW PC'S t 50

HARDWARE RESET KIT FOR IBN PC/Xl no
27256-20 t 5 68764 t 6 80287 t1 00
551-201 ok 551-202 DTNF CHIPS $7

NO WINUruM ORDER, UWnED QUANTITY

N6KW QSL Cards
The finest Q SL Cards at reasonable prices,
Basic cards, map cards , cartoon cards.
photo cards and more. Your idea converted
to ink, or usc standard designs, 525 ink
co lors. any type of card stock. Photos in
hI ..... or beautiful color. Have a card that fi ts
yo ur style. C all or write for free samples
and details. Postage appreciated.

Chuck Miller N6KW
KW Litho - D ep t. 73

P.O. Box 17390
Ft , Wort h, TX 76102

(8171332-3658

.""'"""'-
"':.-~ ~-ry.

dw<;lef ' ....P"'" &- beh
ol'p. FWl , ...ge 01 optlONI

..::cassonell available.

• Co...n:n-~ MHz, 108- 114 MHz.
406-512 MHz. and llOO-geOMHz.

AR900 • liSe... \lanII::Iuod 5SMrchaanb
~_._"-'" ' a500.y St nst _ ,Ouar_,
{tq><.-...._O'-'Ol FulIReflIndd_S._$299 00 . No' ,__~'~'

• • S... , 2" . 5~" z I""· ..,,1201

CIJlCLE 355 ON R[ADER S£RVICE CAIlO

COMMUNICAnO NS

10707 £ . 10601$1. IlIdpa.., IN 462$6

- ToUfree800·445·7717 S
~ Vlf,3andMasl"rCerd ' c

(COD sbt;IlItly h>o;lher l
In lnchana Jl1 -8U-25711 ceae« FAX (J17) 849---8794

FREE
IBM· rc

SOnWARI CATAlOG

QRZ CONTEST""
VHF Contest Software

for PC Compatibles
$39.95 postage paid

- Covers all VHF and UHF contests
- Includes the 70 M Hz European band
- Menu drive n and user friendly
- Color and options use r configured
- Grids worked display on-line!
- Full dupe chec king
- Complete log editor included
- Handles 4000 contacts with SI 2K
- Demo-version available $5 .00
+ HF Version to be ava ilable soon!

ATFAD Computers and Electronics
f!T . .:2:1 P.O. 80, 4766
......!!'J. , , ",,"",_,1 Maineville , OH 45039O. (513) 683-21:»2

o ~ 8 Accepted
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• Manage your radio's memory
channels from a PC

• Control your radio's functions
from the PC's keyboard

• User friendly operation

Available NOW for Kenwood
TS-440S, TS-940S and IBM PC,
AT, or compatible. Inquire for
other radio/pc combinations.

Software to

INTERCON Data Systems
D~pt. 7. r .0. 10. 696

G.ambrllls. MD 110S4-0696

Soft-Control
Power!

ONLY $59.95

Rad-Com
7958 Ilrnewood Court
Pleasanton . CA 94566
(4 15) 462-4609
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Number 24 on your Feedback e . rd

Photo A. OSCAR 13 space/rame in construction in Colorado.

Amateur Radio Via Sate llite

in the final orbit also allows better
coverage for those in the southern
hemisphere.

Following the final burn, OS
CAR 13 was spun down from
60 rpm. Both spacecraft stability
during the kick-motor burns and
fuel tank flushing required the
high spin rete. It also helped flush
the fuel tanks. Normal operation
and reorientation , ho wever ,
doesn't requ ire a high rotational
speed .

OSCAR 13's health is good.
Telemetry reports all lempera
tures. voltages and currents with
in specification. The experience
gained from the operation of
OSCAR 10 allowed appropriate
design modifications for the new
satellite. Thermal blankets are
posit ioned more precisely, and
the new radiation-hard memory,
donated by the Harris Corpora
tion, provides 1000 times better
resistance to irreversible memory
damage. Onbcard programming
immediately logged and correct
ed the few " soft errors" in the
memory chips caused by solar
flares.

The satellite is ready for use.
There was a frequency chart in
the June 1988 Hamsal column . A
table of the transponder frequen
cies can also be found in AMSAT
President Vern Riportella's article
" Introd ucing Phase 3C: A New
More Versatile OSCAR" in the
June 1988 issue of OST. The val
ues shown will be fine tuned alter
the satellite's circuitry has stabi
lized.

Mode B downlink frequencies
were used during the orbital ma
neuvers and testing phase of the
satellite. This activity on two me
ters gave many a chance 10 Iislen
to the newest hamsat via the gen
eral beacon on 145.812 MHz. Sig
nals were weak because they is
sued from the omni-directional

OSCAR-13 FA~n.. 1988 JUNWA5NOM

Figure 1. Final orbit after last kick motor burn. Apogee is over sne
equator, drifting toward the north.

space . Many recall that AMSAT
OSCAR 10's engine d id no t
f ire correctly . A wiring error
caused the engine to use all the
fuel in one bum.

OSCAR 13's first bum was traw
less . It lasted SO seconds and
raised perigee to 680 miles. With-

out this maneuver, the satellite
would have lasted only a few
months until atmospheric drag
took its toll . Even if no further orbit
modificalions were desired, at
least the satell ite was safe from an
early demise.

The second bum, in early July,
lasted much longer, boosting the
inclinalion close to 57 degrees
and further raising the perigee to
over 1300 miles. All of the rema in
ing fuel was used in this five
m inu te burn . The orig inally
planned perigee was 930 miles.
Studies by AMSAT-OL showed a
better perigee to be in the range
belween 1200 and 1SOO miles. Al
though the proton radiat ion is 10
20 percent greater at the higher
perigee , the elec tron density
drops by 50 percent. This change

et to be configured for d iffer
ent payloads. Up 10 8160 pounds
can be sent to Geostationary
Transfer Orbit. The June 15th
launch included two solid-rocket
boosters and two liquid·fuel types.
The combined mass of t h e
payload for th is mission, V-22,
was n20 pounds. The Ariane 4
will be the workhorse for Ari
anespace operations through the
1990s.

At the control center, there were
no congratulat ion s and cheers
until the last satellite was de
ployed. The HM-7 third stage en
gine was responsible for three of
Ariane's four failures. Everything
was perfect this time. The pay
loads were deposited Into the de·
sired GTO wilh exceptional accu
racy . The orbit had a perigee, or

low point, of 137 miles and an
apogee, or high point, of 24,593
miles.

Phase 3C , now A-O-13, was
one of the three sate llites awaiting
further o rbi t modificat ion . The
European Space Agency's Me
teosat P2 weather satellite and
Pan American Satellite 1 were the
primary payloads . Both were
boosted to their final geostalion
ary destinations at 10 degrees
west and 45 degrees West re
spectively.

OSCAR-10 remained in GTO
till June 22nd. AMSAT-DL, (West
Germany), fired the liquid fuel
kick motor while the new hamsat
was at apogee over the Ind ian
OCean. This was the second lime
ever that an amateur radio satel
lite had fired a rocket motor in

HAMSATS

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston , TX 77083

Cinq, queue. trois, deux , un,
feu .. .atlumage. It's up! AMSAT
OSCAR 13 is now in orbit and
available for use!

On the moming of June 15th,
Europe's largest Ariane launcher
rose majestically from the jungles
of French Guiana. Thousand s
of amateurs around th e world
mon itored th e launch via the
AMSAT Launch Information Ser
vice on the HF bands or lhrough
VHF and UHF repealers connect
ed via prone lines to the network.
Others saw the launch live from
Kourou using C-band satellite
T V dishes or on cable from
C-SPAN. The live transmission
direct from the launch site gave
ex cellent info rm atio n on the
launch vehicle statistics with de
tailed descript ion s of the pay
loads. With the AM SAT brcao
casts and the available TV
coverage, mission V·22 was quite
a multi-media event.

Although weather was a con
cern in the days prior to June 151h,
on the morn ing of the launch,
skies were clear and all systems
were GO. As the countdown pro
ceeded smoothly, it looked like
the launch would go off without a
hitch . At just under six minutes to
go, however, the countdown was
stopped, A red light had come on.
Seven minutes later, after a minor
ground equipment misconfigura
lion problem had been resolved,
the count continued. listening to
a countdown in French is differ
ent , but the result is the same. In a
magnificent blast, the strange, yet
powerful, rocke t began its ascent.
With a mixture of liquid and solid
fuel eng ines blazing and insula
t ion panels fall ing away like a
molting skin , the sight was im
pressive . Ground cameras did a
good job, but the chase helicopter
srots were better. All looked well
for the ambitious Ariane 4 pro
gram.

There are many changes in
the Ariane 4 compared to earlier
Ariane launchers. They include
a longer firs t slage, a new equip
ment bay, larger payload fairings,
and structural imp ro vements
in Ihe second and third stages.
Several variations of the strap
on booster system allow the rock-
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•

Figure 2. Three and a half years after launch. Apogee is at 57° north
latitude.

Figure 3. Seven years after launch. Apogee over the equator, drifting
southward.

two-meter whip antenna instead
of the gain array. When the eater
lite was in close , less than 13.000
miles, it was possible 10 copy sig
nals using simple antennas.

Telemetry heard included 400
baud BPSK (bi-phase shift keyed),
RTTY at 50 baud [set wpm to 66)
and CW at 10 wpm (words per
minute). The PSK data is the mosl
common. RTTY can be heard at
15 and 45 minutes after the nour.
The CW is act ivated at 0 and 30
minu tes afte r t he hour . The
schedule can be changed when
ever necessary .

Most amateur stat ions are
not set up for 400 baud PSK re
ception and decoding. The RTTY
downlink provides data on 60 of
the 64 available telemetry chan
nels . Amateur Satellite Report
number 178 gives updated details
on th e equation conversion
values. This publication is ava il
able to members 01 AMSAT NA.

Write: PO Box 27, Washington
DC 20044 for details on member
ship dues.

The general beacon gives in
formation on satellite activities
in addition to transmitti ng tete
metry . P o ss i b l e messages
include OSCAR 10 and OSCAR
13 operating schedules and the
latest information on satellite
con trol act ivit ies and system
status.

like OSCAR 10, the ground
track 01 OSCAR 13 will change
duri ng its life time . For no w,
the apogees occur near the equa
tor drifting to the north. In about
three and a half years, they will
be at thei r most northerly point.
In December 1991 , most of
the northern hemisphere will
h ave si multaneous sa telli te
access when OSCAR 13 is at
an apogee. Since the majority of
the amateur population is in the
northern hemisphere, activi ty will

be at its peak and OX cpportura
ties will be excellent. Seven years
from now, the apogees will be
back over the equator and trend
ing southward. By then the satel
lite will have reached its opera
tional life expectancy . Even
thOugh this may seem to be bad
news, it is not . By 1995 the ama
teur space prog ram sh ou ld
be well into developing an upgrad
ed Phase 3 spacecraft or the first
Phase 4 geostationary space
craft.

Get ready for some great times
on OSCAR 13. Well over 130
countries were active on OS·
CAR 10. Wi th more VHF and
UHF gear available and a more
favorable orbit than on OSCAR
10, overseas activity will increase.
Unlike the HF bands, OX con
lac ts via sate lli te are usua lly
relaxed . There is more con
versation, with less tnt-and-run
activity . Come on up and en-

joy the fun via satellite!

Field Day

For satellite chasers or clubs
just lOoking for bonus points, Field
Day 1988 on lhe hamsats was
great. Our Field Day group used a
KLM t a-eiemeot crossed yagi lor
two meters and a Cushcraft 16 el
ement crossed yagi for 70cm, and
thoroughly enjoyed the OSCAR
10 contacts.

For RS operation via Mode A,
we used the two-meter crossed
yagi with 20 Watts for the uplink,
while a barely functional mutu
band vertical with the help of a
Janeil preamp pulled in the 10
meter downlink.

Although limited to Modes A
and B, we logged more contacts
than we had on any previous Field
Day. With the potential of OSCAR
13's modes. just choosing the
gear and antennas will be a cbcre
in 1989. Let' s hope so! III

• • •

I
• • •• •
• • •• • •
• • •• • •
• • •
• •
• • •• •

Photo B. Preparing OSCAR 13 for final rests in West Germany.

68 73AmareurRadio · September,1988

PhotoG. The WASZIB sarellitestation at Field Day 1988.



ATV CONVERTERS • HF LINEAR AMPLIFIERS

~
IF YOU BU Y, SELL OR COLLECT

OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Anlcles· Class lf ieds · Ad s for Pan s & services

Also : Early TV. Ham Equip.• Books.
Telegraph,40's & SO's RadiOS & more...

Free 20·word ad each month. Don ', miss oul!
Free Sample. 6-Month Trial · $11.

t-vear: $19 ($28 by 1st Cla ss). Foreign - Write.

A.R.C., P.O. Box 2·E4, Carlisle, MA 01741
CIRCLE 211 o~ R[ AD[R s.f:IIVICE CAIID

,..,..

..." .

, o., .n U DU U,. D IYHU

\I"__ JII, ..., e- _
14_S90_M _Ill ,_...

WuIoI UM_ H..__ f .........

CM" <"'''CoTO.S
...u .... cv.o ...'CA C.....~ClTo "'
n_OMOUcTOR$
. f !'OwE. TU MSrsTOI<
" C"". U_'_Cot(lIT ","UI';

S"_I"" _IX
~ICO '"". ...E. C.' ''C'TO.S

_ 1 1"" ... -... .... ..-..

1llU...l.l'l1i ~AIUlA.L
........ _ _ Ii S.II. ' 6)
CNS_6.:-_'..... " · 1_ 1100 _

,..,..
U41 _ IOG w. " •
Ulf~ _ 10010. " .
U,o< _ 6<10 10" "

tml' • •nl'~'-~
~ m

c_ ...... L.o< '" Mf__..
' ... ...OTO.O. .. -...
u lSI_ lOCI 10""
•• 161 - lOG 10"..
••", _ ~ wo<"

N' ""rLl'~ MQID.QI," . u..,nn

6<10 W.n 1_ _
1100 w", . _....

f oo ..._ -..." ........ "0',u . oo ",......_-,......
Communication
Concepts Inc.

111 B_ It..... " D. ......o/O;O '~2 "ISIJJ 22"_."

-

DtKDYI. ' NI ""011'0'"
..... au.1 TUI"'...,I

AII PlO IOU llOl tOUIOl .. ..rl

U<"

~1L.lf.lill" '~.N co~.y.IS\Wos ••
At\ll ' 10_'"'0 10' ''' • •
~Tv• .:Jl _9lC , " ." • •

CIftCLE 99 0f0I READ[R Si:RVIC[ CARD

CABLE - TV SIGNAL ELIMINATOR

..-:s (Jo< ~T Tv
V<'IU'OOIL .t.a...l.S~ .II.LQIo _ elSE n.t<:,., TO ......~~I~

r...o: 0CXlEl.-'l ""Al LAl'l..£ ,
o<cEl. 26_T..,..... I. ' D~I. ;Z.......". 5 r~-'OB ....... J

oo::n. 14 U _ T>IW...I. CQ ~I_ 14 ( 0 ) ......... ;Z;ZI l) [ 1i!O_ ' 74 _ J
>ar" 713_'~"" : . to """.....,1 , 7 t""" 13 '70 _2 16 00-"

CIRCU 90 0f0I RU DER Si:RVICE CARD

[Ilf~k Sl
by 1.. ~I..s .....l
Dtpl 7. 1'nm>. UT 84tJO}. 1l44

Wort OX with No Tower and No Amplif~r.

~
CUl noise. cut near sip. build OX sigs. uu ORM.

o .\ lelers IS :\felers 20 .\ Icle n 40 Meiers
$29.95 $39.95 $49.95 $69.95

CoL< Feo1. B......iidc Po~. l.Dw PtoI'iIc . Ready 10 u~

Highest DX Gain per Dollar
To ....... ldd 55 JUa,.- ... HaI>dt...

nJt>nnas U'est
(8011 373·8425

Halr·Square QRV·DX Monoband ers

~ ~,

~,-• • 11 _ I. in .tocIo

• F_c ,'''- ; ..,1"11
. ChI .

• ~i't di ..,,,,,,,.. ' D 'j[)l<

TO (F(Jl:~ . SE~ (>-EO< OR o<N[V (F(Jl:fI TO,

ITAl Cl'1GJITJ · / lJln. FJ
,. O. 101 1b67

PlJt8Ul 'lNU,FliJRI IM J)OlJI.

AF T...

or
CLEAR UP A CHANNEL
-. ......tI, <;:<>nt.oh.. ~.....,.,,,~ f!j
l!LP!I><AlItG _ .I_l i. _lrcI .",• •

IOOTi,tr p ic..... and _ . .....~1 11.ffO " •• • 1o
I I I••nr•.....,••nd ( •• be ._.14 ~1_. p "" • •
If ...1, p l c . u.. 10 .!foe'ed .'hlo u.uall, 13 lIO'I'
IMuf.....'" ...... C• • MOT be .._ ..~ ~,""c pc,",""" B[FOR.

ELIMINATE A CHANNEL
..... yOu "hod .......I~I. 'or ' _11, yl_i "ll .
_ i. ","",,"I, 1• .., ........ OObi. 't .

C'RCLE 329 ON READER SERVIC[ CARD

C'RCU 4 2 O~ RU DER Si:RVICE CARD

ONLY

FOB C.IN.

$24995

IBtR:G~ASS
QUAD Kl-T~

2 ElEMENT
3 BAND

KIT SPECIAL

2-3-40' ...orB BIBmen, Qu.d• • •• ,I.bIe . Send soc (cash or
" . ...P.) tor complete Ilet 01catalog Ihefll', ,ptIcs & 1"""'.

MK 11I2EL COMPLETE "PRE-T UNED"
QUAD ONLY $299.95

COHU NTS

• 8 fiberglass Arms. 1 pc. White 13 ft.
• 2 End Spiders (1 pc. castings)
• 1 Boom/Mut Coupler. 2~ to 2~

• 16 Wraplock Sgreader Arm Clamps
• 1 CUBEX QUA Instruction Mlnual

(Boom and wire not included)

CIRCLE 31 3 ()Iil READ[R Si:RVICE CARD

"CHOICE OF THE OX KINGS"

CUBEX COMPANY
P.O. Boll 732A, AIl.dena, Califoroi. 91001

Phone: (818) 798·8106 or 449-5925

YOU CA N'T SAY "QUAD" SEn ER TNAN ' 'CUBU ''

5TART CO PYING
CW THE EASY WAY!

CIIl'CLE 31 ()Iil READ[ R SERVIC[ CARD

D Th(' Q SO. MASTER"· Pra ctice TafX'S_
Tllf.' ·p1.ue .•u· l>u,t€'< ~ 8.10.12. ,\ 1-.1 "11m.
f wn hll·mi n "'1"" .H.d comrl('t., on,t'", 1,o.h.
S12.<j~ • 5<1.11

DTh(' QSO-PRO'" Practice Ta~.
G<I .,11 the " .IV 10 h lt.l ! I h. )8. 10. ~ !l " I'"' .
Two h()·mi n 1" 1"" "nd (on1plett' on, t,u,'ion,.
S12 .'l~ + "~I l ,

O rder \'uurs todav!
, to 1'1_ '" 1-I.""lt."" ."" I to, I • S! ., . ,, ! ~ S I UI, l,~

n~~,' . Sl.;C '.n 1'- .\1 1. ," fll t. \\I .~. I ...,,,.. ,.,,
""".I n", k \lt~~ ... 0""·,, v"., ' N" '1.",," (.",110

,\I"·,,r1r ~ fl( ",

I/}(' , ()d,'~ S',t"
H Jj,..in.o: ''TX(/-.

1II 'ol",.I</ oi let"·,, ,' T,"""--pr"...OfI. ".,w-lo_Ie." "
""·I/}(,,I•. IIl('ft.....~ ., ~ill, .tIll! '/l,'( ..I.,llh.' ,.,,,,,,.
1illl"! J· ., r..p pft'J:' ,11Il

Ave INNOVA nONS. INC. . DEPT 7A
P .O . Box 20491 • Indpls. IN 46220·0491

O '-Th{' QSO·JRAINER Code Course.
~1,l rl (Opvong wonh tht' ,.,'" li"l d.l'! 100.',)1.
moder,'Il' 'j)t"(~I . Two hI )-m ; fll" l"~ ,'nd t .Orll
1'1"1(' written in,t,,,, h,m , . S l ot 'I ~ • 5<1. 11.

HI·PERFORMANCE DIPOLES
-= -' •----,--- ..-------_..... .. _--_._.. -- ....-'-_..-..-_ ..- - - -,-- - - ---.-.-.a_ _ ... --............ .. .._.............-,..... ...... " .-........... ....--, ...... ~ ._ ....... ...·_ ..,......·.u_,..,.,. ...-...... " ...-. ....... " .. _........... "--" '..-.. ..· M · .. · • .. ....,. ..._ ...... " _........., .. .",-

_ , ......_...".,_ -.0 ...- ......._." • • ,,""" . "'.,,-_........... '.. ....,....-..........,.. .. " '.." . ..' ..--0 ._ .... . , .._ _ ___ _

--~'" ---- ..-...- .---...'N" ...11...... :n• •_ -. . ..
10• • • • ...•RO'.'U... u n_

MISSION CONSULTING. INC. ~
MISSION COMMUNICATIONS ,.
119D3 " 'oel,CIoO,... s.,.' e !>OO •.

HOtI ST()N. TEllAS 77082 =~

# ~ rJ
.~Q[.~fll)~~
-":•.: .;;h. "1., ::1'_ k - DJj

- - 'U · ·- .
WE HAVE OP.o.NDEDANDNOW STOCK

MANY NEWPIlQOOCTS WE CAARY'
#£A. AUNCO. .oUlECO. WP SUPPlY. APHA DELTA. ANTE.CO.
ARRL 8&8 flSTRlIIoIENTS, eAAKEll & WULWSON, eEJ«:HER.
801,I..R. 6UTTERNUT. BEE. CUSHCRAn . COMMUNICATION
SPECIALISTS, CR8 IlESEARCH. DAIWA, DIM.lOND. HENRY.
HUSTLEIl, HAM RADIO, INTl CRYSTAL. INTl WIRING &CABLE.
KANtRONlCS, KACHlNA. KENPAO. KOK, KUl/Iol IflAGE. LUNAR.
IN'lSON,woeu YAAK.IlfJ. 'EUTEOl. NCG. NYE. PERtPHEx.
OST. RF INDUSTRIES. RADIO PU8l1CATIONS. RADIO AM
CAU BClOK, SAMSON, SPi-RO, SMILEY ANTENNA. SANTEC, SYN
TEXTILES,13MAG. STANDARD,TAO,TEN·TEC, VALOR. VECTOR
GOROON WEST. waz YAESU. ANDlCQM,
klllOuSol$E'O'tC8' a~~ (1UI ' 79.7764
Jus(_.OI~IA.uJI' T.II1 161.11 N eON UT

CIRCLE 11 1 ON RUDER SERVICE CARD

~~1.~\\~,o~r(.,r(.~ ~8~~~I~~~ :
C!., ~,\"0.,-- NO RESISTORS'

~\J ,.§f~U';;",t.t1.\O~ NO COMPROMIS E!
~,~~l'\ ,,0(.
"'~ THREE EXCELLENT REVIEWS JUST

DON'T HAr rEN I YCHANCE.
CAll US fOR A f REE CATALOG...._..""'~.,- ..... " ,- ._ ,~ ,-

•
' BILAL COMPANY CI'I.t

I 111 M ....<_ ft" 0.. I
, . . ' .... 1"."'.1:0_16 ' N,'I9-6Sr..so .

73 Amateur Radio • September, 1988 69



-

NOW IN STOCKI

CALL FOR QUOTE I

SELL·TRADE
New & RecOnditioned

HAM EQUIPMENT

,""NE (605)886.7314
'AX (605) 886-344(

160-) 0, HF TRANSCEIVER

TEN-TEe PARAGON

=.
oW j-

Call o~ w rue Us Toda )' Fo r a Quo le!
You 'll Find Vs lo be Cou~leouS, Knmoo ledgea ble

and Honesl

" AMl RICA'S MOST IHlAlU AMAnUR 1A010 DlAlil"

STO RE HOURS;
' -I , .•. lOTI-,-_._s,o_n

"-'-l ' ··· lml
a~.

SlIMClAn,-.ous

182 N. Maple
P.O, Box 73

Watertown . SO 57201

YOUR HAM DOLLAR GOES
FURTHE R AT . . .

CAll OR WRITE FOR SPECIAL QUOl(
vsr e« ,I cernes. 10

FA ST DeLI VERY HON EST DEALI NG and
PROMPT,DEPENDAB LE~ cac --uc

W e dO" I !uS! Old .e -use " - 'I. E GIVE IT'

teem
JerolCfJDelhi
Kantrcn tcs
KDK/Encomm
KlM
l arsen
I1'J
MIrage
Moseley

Belden
Bercner
Bird
Butt ernut
Cent....ion
CES
Cusncratt
Dal wa
Hust ler

CALL US
NOWI

WE SERVICE WHAT WE SELL
Ny'
Palomar
aadtc Call bOok
RoM
Telex/ Hygam
Ten-Tee
Trio-Kenw ood
uoaotna/sevco
vaesu

\t.t.,JI£~
" ~~i BUJ~LETIN

I

M.A
Alinco
Amerltron
Ampnenol
Amp Supply
Antenna
scec tausts

Aetron
B& W

In 1937, Stan Burghardt CW0 IT), because of his intense interest in
amateur radio. began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of th is
long-lasting tradition 01 Honest Dealing, Quality Products and
Dependable " S-E-R·V·'·C-f'"
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And always remember:
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United Arab Emirates · A61AB

The United Arab Emirates is a
loose organization of poorly de
fined stales on the southern end
of the war-tom Persian Gulf. The
UAE shares a disputed boundary
with Oman on the east, and with
Saudi Arabia on the south and
west . As with most 01 the coun
t rie s in the region, the UAE's
economy centers around cu, and
the UAE has enjoyed the prosperi
ty thai oil revenues have brought
10 the region. However, it remains
a conservat ive Moslem slate in
many ways , despite its gleaming
skyscrapers and wide thorough.
fares.

A6 Very Rare On CW

Amat eur radio activity from the
UAE has been very scarce over
the past len years. Only a hand
ful 01 operators have made con
tacts Irom A6, including A6XB in
February , 1979 , and A6XJC in
1983. More recently, A61AA and
A61AB have been giving out cov
eted A61 contacts to a lew deserv
ing nxers.

In The OX Bulletin's 1987 Most
Wanted Countries surv ey, the
UAE ranked number 12, with 53%
of responding DXers saying they
needed A6. UAE steadily climbed
the Most Wanted list , from 41st
position in 19n, 10 30th in 1980.

The UAE are even rarer on CW o
Previous A61 hams seldom used
CW, and neither current licensee
is proficient in the mode. Of all the
countries that have been on the
air on CW since the start of the
CW oxc c on January 1, 1975,
the UAE is second only to Vietnam
XV on the CW Most Wanted list.

An Opportunity

Early this year, one of the top
CW operators in the world had an
opportunit y to do so me thi ng
about the demand for United Arab
Emirates on CW o Jacky Calvo
F2CW spen t 12 da ys in Abu
Dhabi, the capita l city of the state.

In early 1988, Jacky, a veteran
of a recent Clipperton DXpedition,
was discussing a possible trip to
Spratfy 1S. When Chinese and
Vietnamese ships excbanqec
gunfire over passage through the

Number 25 on your FlHdback card

Hams Around the World

Sprattys, Jacky looked elsewhere
for a suitable DXpedition locatiOn.
In discussions with OX Hall of
Fame member Kan JA1BK, the
call A61AB came up.

Jacky Calvo F2CW dons Arab
dre ss for presenta tion o f his
A6JAB CW OXpedition slides, at
the International OX Convention
in Visalia, California.

Kalib A61AB received a ecnet
ed 205BA s-ereme nt 20-meter
beam almost a year ago, and he
had yet to pUI the antenna on his
tower. Kan suggested a deal: He
would arrange for the donation of
a co mp lete kilowatt station to
A61AB, consisting 01a Kenwood
T8·440S transce iver and Ken
wood amplilier, il A61A8 could ar
range official permission for Jacky
to go to the UAE , set up the station
and the antenna , and operate as
long as possible.

The deal was quickly accepted,
and Kan assembled, packed , and
shipped the gear ahead 01time to
Abu Dhabi, including Jacky's CW
paddle and keyer.

Initial Setbacks

Soon alter his arrival in Ab u
Dhabi on Saturday, Jacky called
his host A61AB about going to his
house and operating . Jacky was
especially anxious to get on the air
before the end 01the weekend, as
more DXers can operate on tile
weekends than during the week.
He imm ed iate ly recei ved two
p ieces of bad news . x euo's
schedule precluded Jacky com
ing over to his neuse to operate
until late Sunday even ing. Jacky
would have to wait nearly 24 hours
al ier arriving in the UAE belore
making his first contact.

The second d isappoin tme nt
was mor e omi nous: The radio
gear was still in customs. Kalib
was confident that the gear could
be claimed on Monday, but Jacky

had visions 01 a delay of a few
week s, lar past the time 10f' his
departure.

On ttns unsettling note, Jacky
attempted to exprcre the tourist
facilities 01Abu Dhabi. Not speak
ing Arabic proved a significant
handiCap, but Jacky did manage
to lind the old-time market , now
enc losed in the center of a brand
new bUilding.

Thanks to the oil wells pepper
ing the Persian Gull around the
island city 01 Abu Dhabi, the entire
city is brand-new, including doz
ens 01 mosques elaborately deco
rated in gold, gems, and crystal.
Jacky's conclusion : " No great
tourist paradise ."

A61AB At last!

Finally, Sunday evening rolled
around , and Jacky presented him
sell at the OTH of Kalib A61A8.
Tile two amateurs inspected the
zo-merer beam and rome-made.
self-supporting tower, but it was
too late lor tower work. Jacky anx
lously asked iI, since he couldn't
work on tile tower, could he oper
ate for a while?

Kalib led Jacky to his Yaesu FT
757GX station . Jacky quickly put
up a so-meter antenna, and then
looked lor a key. There wasn't
any! Jacky's CW keyer and pad
dle were still locked in customs.
What to do?

Fortunately an excenencec
and re sourceful DXped itioner
such as Jacky was not at a loss lor
long. As Bert 5A0A did in a similar
situation , Jacky st ripped two
wires and started tapping them to
gether: c oca co DE A61AB. " II
remi nded me of my li rs t CW
OSOs," Jacky said .

His sending was not up to his
usual polished fist, but Jacky per
severed, and quickly made his
lirst OSO, a prea rranged sched
ule with his sponsor JA18K. Kan 's
response to the jury-rigged key:
" Is that CW?"

Two hours later , Jacky put
down the two pieces of wire, and
headed back to his hotel, since he
wasn't allowed to stay overnight in
the home of his Moslem host .
Jacky made 150 contacts in two
hours clicking those wires togeth
er, a remarkable leat.

The Next Week

The remainder of the week
passed very quickly lor Jacky. He
first attended to the reason for his
presence : assembl ing, tuning ,
and erecting the zo-mete r beam ,
" I rationed myself to one hour of
work on the beam, and one haurof
operating," he explained.

Meanwhile another major pc
tent ia l problem d isappeared ,
when Kalib had no trocbre getting
the gear out 01 customs, including
Jacky's keyerl By Tuesday eve
ning, the beam was up and run.
ning . " My contract is finished,"
Jacky said , an d th en settl ed
down to some serious operat ing .
He would arrive at A61AB at
9 AM , and, w ith meal breaks ,
operate straight through to 10 PM,
when he returned to his hatel in
town.

" I had no trouble working Eu
rope, but the path to the USA was
very dillicult, beca use the Eu
ropean hams would not stand by.
Between the aRM, tuner-uppers.
and even RTTY inte rfe rence ,
stateside contacts were relatively
few," Jacky explained at the Inter
national OX Convention in Visalia,
California, in April.

" Sometimes the same operator
would ca ll again with a different
call . Perhaps they don't know that
I can identify amateurs by their
list . I can certainly recognize the
same fist several OSOs in a row.
Some of these jokers may find
themsel ves ' not in log,' '' he
threatened.

The Last Weekend

Jacky received his final disap
po intment of th e trip when he
learned that he would not be able
to operate during his final days in
the UAE, over the weekend of
March 5 and 6. His host was re
turning to his studies at the univer
sity 1()() miles away, and under the
restrictions 01 his guest operator
privileges, Jacky was not permit
ted to operate A61AB unless Kalib
was present.

So Jacky w ra pped up h is
A61AB CW DXped ition on Friday
evening, alter mak ing 3476 OSOS
in 35 hours of actual operating
t ime. He made almost all th e
Ooos on 20 meters, with a hand
lui on 15 meters.

Upon his return to Japan, Jacky
qu ickly answe red all OSL re o
quests. However, as 01the end 01
May, the DXCC desk at ARRL
Headquarters had not received
requ ired documentation to accept
these CW A61 AB cards lor DXCC
credit . At the Visalia convention,
Jacky was co nfident that the ap
pro priate pape rwo rk wou ld be
available soon.

At Visalia, Jacky showed obvi
ous frustration over making onty
3500 contacts in 12 days in Abu
Dhabi, but he did a fine job under
the restrict ions of his host, and
he certainly pleased a lot 01 CW
DXers.DJ
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RADIO TELEGRAPH TERMINAL

MORSE CODE DECODER ELECTRONIC KEVER
MORSE CODE TRAINER

__ e _ _ ••••• _ -----
Only-$229.00

DECODER
Input Iml
Input Imped:lnce
Decoding q1eed
Audio filter

. 10mV to 'tv RM5.

. 8 10 lkJl--«lOn typital
_SWPMto 30WPM·
• SOD Hz :!: 80 Hz

Active and Pl l filters
700 Hz 10 900 Hz internally
adiustable.

TRAINER
Codilleneralor..... • Random code generator

5characterS/code group
. 5WPM to 30WPM

1WPM increment

ELECTRONICKEVER

SPECIFICATIONS

PRINTER PORT
• Compati ble w:ttI centronics 8-bit parallel printer. AI

least 4K byte data buffer is required in a printer.

• AR-501 Radio telegraph

"""""• DC 12V 10 t:1SV-165mA
• 4S .w x 2.24"-HK6.25~-D

. 12.5 oz (358 gj
• Power OnlOtf
• Random code generatorCWOf1
• Print-out OrVOff
• Monitor speaker level
• Electrooic keyer mode select
• Speed Up & Down
• LCD32 charactel1-16 per line
• Power OfI...-Green LEO
• Tunil'lg--Red l EO
• Padd~ndard!lambic
• Ordinary telegraphic key
• HeadphonelEarphone
• DC 13.6V input
• Audio input
• External speaker
.~output

• Pnnter output

Rear connections

.... r

-.......
Sizi
Welghl
Controls

DI~lay
Indlm ors

Front conneetlon$

• TIL Ie'o'eI
-LO/Actuating, HI/Stop
centact input
-ON/Actuating, OFfiStop

•m IMI-tOlMart, HIJSpace
Contact input
-oNIMar1r. , DFf/Space

- SWPMto 3Q WPM
1WPM increment

• Transistor switching,
()pen coIIedor type

Key Input

Paddle input

Keylnll speed

""'...~

BACK TO BASICS - • - • But far more advanced - - . -
The AR-501, triple mode ON terminal in a small package, is a powerful gear to practice and play with. For the Novice, SWL and Ama
te ur radio operators it detects Morse code between 5 to 30WPM. J ust plug the AR-501 to your receiver to sta rt translating the Morse
code onto full 32 character LCD display. Very sim ple and easy to operate. You as k; for code practice?, both rece ive and transmit? Yes.
the AR-501 does just. that It will improve your cord reception and keying technique at the speed you want More? it operates as an
electronic keyer both standard and iambic. More Yet? How about a printer port? You bet. the AR-501 provides parallel printer port for
hard copy. You can Log the QSO, and Practice. It will he lp you immeasureably. We even offer a standalone Nicad operated thermal
printer as an option. ACCESSORIES SUPPUED: The AR-501 Radio telegraph terminal comes com plete with Receiver cable. DC
Power cable. Miniature Phone plug ,Miniature stereo phone plug, Spare fuse. Wall receptacle style power adaptor and Instruction man
ual. ACCESSORIES AVAIlABLE: CC-501 Para llel printer cable - $30.00IDPU-4 11 Standalone Thermal printer with 8K
buffer.-$23 5.00
ORDERING INFORMATION: For fastest service, call 800-523-6366 from 9 AM. to 4 P.M. P.S.l. Send m ail orders to: ACE Communications. Inc.
22511 AspanS~ Lake Forest, CA 92630. VISA and MasterCard orders and certified or cesbler's check or m oney order shipped within 48 hours of
receipt. Rush service by UPS'Ovemight, UPSI2nd Day Air and Federal Express is available at extra shipping charges. Purchase orders accepted from
Government agenci6. CA residents add 6~ sales tax. COO is $3.00 utra. WARRANlY INFORMATION: The AR·SOI covered by One Year War
ranty. Extended warranty service available at the following rates: 3 Years-$25.DO. 2 Years-SiS.DO. SATISFACTION G<IARANTEE: if, for any rea
son, the ORIGINAL PURCHASER. is not satisfied. with the unit purchased, a ful l refund o f the purchase price will be issued if the unit and all accessories
are retumed to us UNDAMAGED WITHIN 25 DAYS of the date of original purchase (Invoice date). This policy excludes any addncne! freight that m ay
be incurred. and in no event modifies or limits the lim ited warranty.

Commun/caUons

22511 AspanSLreel eLake:Foresl - California - 92630-6321. (714)5814900 - Toll Free 1-800-523-6366
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CIItCU.~ ItfADflt S£JtYICE CARD

W" te Of pnpne lor ocr tree dala l f pott
onall our GARANTGo.w,ndomO'POlts
w'ln tPC Iln,eal Oata aClual $WR
curves. wstomer eom~lS and 01.0"
lo wtaelOf yO"KI pr'Cts fa;';e adva n
tage 01our sale "uets we sn,p world·
w,oe & aeeeot VISA Of MASTERCARD

GARAIiTEIlTERPRISES
227 toulm BLYD.. Dspt 28

THUNDERBAY. ON, P7A 7Ml CAIlA OA
INFO HOTLINE I-I3H67·3888

.-

WD4BUM'S

1/4 WAVE MAG. MOUNT
ANTENNAS
ONLY $13.00

CompIeIe with srronQdtl'Ome plaled
mag_t & 1S- RG5800aJl a PL2S9
i. inSIaUe<! .
ORDER- M300 lor 2 Meier.

- MJ01 lor 220 f.ttz
- MJ02 lor «0 f.ttz

SEND CHECK, M.O., VISA (K M.C.

Free ' Tech-Da ta ' Fl yer

FREE
DATA
At

1 ANTENNA . 9 BANDS

The GARA~T GD·6 dipole Wi! tuted and recom·
mended by TCA (TheCanadian Amaleur: SImIlar to
asn In JUlie1985 TheG~ and GD-! wereresledanl!
IKommelldell as Illst eneee III a tes t 01 U'Ir" wire
anlenlllS by 1M CNIB(Can' dlan Nal lollal lnstrtutel or
Ille Bli nd,) TCA I nd CNIBconltrmed that theGARANT
GD-lnlenlllS nt«! IlOluner on I II binds tested
. IJOEL IAIIIJS LENGTH
m 8j..tl).2Qo17-12·1OM 13T
GO-l 8j..tl)..»20-17·1S.12·1OM 137"
OD·T, 1~20-17·t2·1OM 255'
liO-l: 16CH().41).l).20-17·1S.12-IOM 255·

cncosebel ....eenf/1JW PEP 012l<W Vltl'5'0ns Install
IS a hOrllonlal dIpoleor an Inverled-V SWR usually
barter than 15 1 Naluner n"ded If properly Installed
See lellers of our lIam cUStamers In our dala report
The GD- ....,ndomd,poles areno dummy loadantennas
Our special GD-balun (SOON or2lCW)malclles lhe10....
Impedance(son)cou feedllne10 tne high tmpedance
wmdom·type anlennl All GARANT GD- .... II·lCIom dl·
poles come Wllh a J-year limi ted warranly and a
1G-day money-back guarantee WhO else has that
much confidence In il,S prodlJtls1

YE2MNL Mlche! 'tnaveIIlSlaliedmyGl).7 Only one
anlenna 10 cover 7 bands wllh placr,ca lly netect
SWP; on all bandS YUAZZ.Gordon on hIS GO-lI "I lmd
tile SWP; e~ actly as you cla,med · YE7T1l. JOM on hIS
GO·9 ' FBon all banlls Greal lor OX·' YHI KU.ROb on
hIS GD--8 .A great antenna trcenent oandwldlll ,.
YE1YCO.Stu ·'Verypleased ....,lh lheGD~ I 2l<W In less
IhanSl ~ mOil/liS operatIon have logged over as dIffer ·
enl cceomes Recommend 1110 anyone conSIderIng a
wIre anlenna -

To: MOBILE ANTENNAS
~ and ACCESSORIES
~ LAKEVIEW CO_

P.O. 80)1; 5706 • Anderaon, SC 29623
1 ·803-2~990

Catalog avaaable - Dealers welcome

- - ..- - - - -SAVE
TIME
and

MONEY
with
THE

HAZER

OEVC OM
336 Joya Loop

Los Alamos , NM 875·"
(505) 672-9742

Small Orders Welcome

..• •,. I><':

~/ ", . '
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COMMODORE OWNERS!!
12 Voh C64. VIC20 mobilelporlable power sup
plies. Take your computer 00 F,eld Day. vece
l ion. Anywhere

'12Vpwo- . upply ~29S

MdS6posl~

IRON POWDER and FERRITE PRODUCTS

AMI~~OOn1U
Fast . Rel iable Service Since 1963

Toro ida l Cores. Sh ield ing Beads. Shi el ded Co i l For ms
Ferr ite Rods. Po t Cores. Baluns, E tc .

Bring things down for
safety and convenience.

PACKET RADIO!!
Everything you need 10 get on packet with your
Commodofe.
Includes Dtgicom~. PublIC Domam TNC emu
lator disk and all parts 10 build packet modem.
VHF k,t S29 9S
Assembled 79 9S
VHF/l-IFk~ 39 9S
ASSlhlDled 89 is

12033 OTSEGO STREET. NORTH HOLLYWOOD, CALIFORNIA 91607

_ ~_ you. _ ooao'n " "ft ,,,. _"0< .,." ...
'-_ fOl_ _ on HAlt R. coon_ ••yS, t.....
_ ;n -...Toe.! uptlgf>1 _ ,,"on . Sat~ loc I< , op-
.'.1.. ..Me '.'Ing",'~ng. "'.... CM loll ,
Complete ." 1""luclea ..1",,11. 100 11. 01 C_, n.......... .".,
iMloud...... 1'",_,,20_2501-.__

H_~~_. tl oq . n . _ $37"'""'"
HaN1 3-&__.."", ,8oq.It._ U1100 .....

Hale, "'H"'1 ~' Ileej 18 tq. 11. """'" '~7s.oo "'"',
NEW lor ROHN 45 and 55 TOwers

H_ lI--HMoy Oufy go,h-. • t'" " OIl- It. _ CALL
1WIr-_"o11l-2S .... ...., ... _ I64.MIIl"1
_ ro. __ of ~1fIcaI1y

....._ ",. uN " til IN 11_.1....,... ;M,' ) (1 ' " _ )
_ M· " (I ' ·_~AII boI,"COIlI _tlon. ",, _ Ida, (M,1o
.......-..-. . .. .. ....-. Coo,..... _ UI'S Of........... "" 0: I I ._MII ~ "d. klI_

GLEN MARTIN ENGIN EERING INC.
Rte 3, Bo. 322
BoonYllle, MO 65233
(816) 882·2734 FAX 816·882·7200

_.. '"es
, ec

'".ec

'"

Aulo·Kalf'
HF Alerl

IS( sn,pp,nQI HanOhnQ
US~ I

In troductory prke:

$129.95•
:IE

Dn.c""tloft
",",Malt~.USA"

1'1.·259 """"",",, , A",pneuo'
1'I.·2591fllon, An'\ClIle<"<lI
lH' ....~ TfIIon. IJS,l.
~ lett 1lG-58
~1or1lG-59 '_'

MoTron
Electronics
695 W 2151Ave
Eugene. OR 97405

• ElICooef I ueceeer-ese wtfll sse I CW I f M I AM.
"'ovICe to edra • ElICooer seoos 2 strings 01 ·' tI,IS"
at precise speed, 225 eomboencns • oecceer mutes
speaker until signaled · BUill -In sueaee- • Alarm
elldblt outpul • MODlie mounting bracket · 13 8
VOC • Easy 10 hook up • Great tor mootle 10 ease
use. HF 'faIlle nets. etc Send or call lor complete
Inl0

THE R.F. CONNECTION
2 13 North Frederick Ave. #1 1

Gaithersburg, MD 20877
(30 1) 840-5477

PRICES DO NOT INCLUDE SHrpPING
PRICES SUBJECT TO CHANGE
VISA. MASTERCARD. ADD 4"

UPS C,O.D. ADD $2,25 PER ORDER

GIVE YOUR EARS A BREAK O~ HF!

THE RF CONNECTlO'l
" SPECIALIST IN RF CONNECTORS AND COAX "

34374 EAST FRONTAGE ReAD
BOZEMAN, MTS9715 (4(6) 586-1190

CIRCLE 2 52 ON RU DER S£RVICE CARO

PROTO TYPE P. C. BO",RDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FORMORE JIVFOR,ltfAT10 ,V _

",. M id la nd
I" II Technologies

".11 No.
PL-259oW
8J. lsp·10SO
sun
1'I.·2~1

UG- 115
UG-176

CIRCLE 127 ON RUDER SERVICf CARD

SPECIALISTS
IN FAST TURN

P.C. BOARDS

Ora." 1·800·338·9058 In lO (50:) 687-2118
TLX 984794

~·2 10lU ~ Mile RQ,8. 213. 214. Amp/>fnoI 2,9 5
UG-218N Ii MM 1lG-8. 213. 21•.~ 4 00
991lll'lli Ii MM FYI b' 9913. 9086. '21.

I!lJ UG-211)\1 " UG- 21S\I ''1$ 1 50
1JG. 21lll9913 ~ MM tor 1lG-' """ 9913 FYI 3 95
1,IG-21 8l')91l ~Mllf foflIG 8" '!I' 99 1 l P.. 4 75
UG- l "6o\l IHl* IO$O- 2l9, TtI\oIl l.lSA 500
IXalN ..~ 101'1.·259. 1et'1oto IJS,l. 5 00

··THIS UST RfPflfSfNTS ONlY A
FRACTION OF OUR HOOf IHY£NTORY "

C1RCU 12 ON READfR S£RVlCf CARD



Optimum length versus number of radials.

Number 26 on your Feedbllck eerd

AERIAL VIEW

Table J.

" . . . ground rods . . .
hardly improve the RF ground

at high frequencies. "

impedance at its base, so ground
losses are less critical for antenna
efficiency than with a w -weve
antenna. As I mentioned above,
however , the ground system
serves more than one purpose.
To get max imum perfo rmance
from a vertical , install it in a loca
tion that exhibits good ground
conduc tivity . If only a rudi ·
mentary radial system is possible
in an area of poor soil conditions,
it's likely a w-eave vertical will
be more efficient than a l/.-wave
antenna . Poor conductivi ty in
the far field , however, may pre
vent either antenna from being a
good low angle radiator. In that
case, a horizontal antenna mount 
ed at a reasonable height above
ground will likely outperform
either of the verticals, even in
DX applications.

Up, Up and Away

Q . What sort 01 ground system
do I need for non-ground-mount
ed verticals?

A. Vert ica ls mounted above
ground are ground-plane anten
nas . If a ham can p lace the
antenna a moderate distance
above the earth, it's possible 10
use a simulated ground that's
considerably simpler than the
standard radial system used lor
ground·mounted antennas . A

may be bare or insulated (the tat
ter will probably last longer when
exposed to the elements), and
should be copper whenever possi
ble. Steel electric fence wire, al
though inexpensive , corrodes
rapidly, and so loses its effective
ness as a conductor, when in con
tact with the earth.

Q . How should I install the
radials?

A, Place them directly on the
surface of the ground (anchored
with nails or wire t'Iooks if neces
sary) or bury them a few inches.
They should radiate from the base
of the antenna like spokes from a
wheel, but , il necessary, bend the
wires to conform to the space
available.

Q. Isn't it lrue thai a vertical that
is lh-wavelength in height doesn 't
requ ire a ground system?

A. No . A Y,-wavelength tall
vertical prese nts a h i g h

Some Misconceptions

Q . How about ground rods?
A. Using a ground rod, or even

several rods lied together , in
place 01 a rad ial ground system is
a common misconception propa
gated by some antenna manufac
turers. While ground rods are ef
fective DC grounds, they hardly
improve the RF ground at high fre
quencies. They are worth a try il
tile ground conductivity is particu
larly high, or if no rad ial system is
possible, but they are not equiva
lent to even a minimal radial sys
tem under most circumstances.

Q . What gauge wire should 1
use for the radials?

A. Since the current flowing in
the ground system is divided
among the various radials, wire
size is unimportant if there are
more than 4-6 radials. The wire

sounds like a lot of work . How
much difference will it actually
make?

A, Based on Edward's (N2MF)
work, a system of four radials,
each 0 .1 -wavelength long , results
in a signal approximately 4 dB
down from a system of 100 radials
that are each 0.4-wavelength long
when installed over poor ground .
GOing to a radial system of 120
radials, each 0.5-Q.6·wavelength
long. doesn't improve the anten
na's efficiency overthat of the 004
wavelength, 100 rad ial system,
but cou ld lower the wave angle as
much as 10 degrees compared to
the four rad ial system (Oevoldere,
J ., Low-Band DXing , ARRL ,
1987, p.2-23). There's somewhat
less improvement with good-ex
cellent ground conductivity , but,
for maximum pertcrmarce. a radio
al system is almost always ne
cessary.

Optimum length (fraction
of wavelength)

0.10
0.15
0.25
0.35
0045
050

Number of
radials

4
12
24
48
96

120

Antenna News

effects of the surrounding coun
tryside on a ver tica l's OX
performance . This relationship
explains why some hams in re
gions 01 poor soil conductivi ty
have poor results with verticals
even after they installed an
elaborate system of quarter-wave
length radials .

Q . How big does an ettecnve
ground plane need to be?

A. At least 120 radials, each
y, .wavelength long . Such a
system is Obviously impossible,
however, lor all but a fortunate
lew. Ground COnductivity plays an
important role here-many more
rad ia ls are necessary if the
ground has poor conductivity (in
the desert or in a typical city, for
example) than if the conductivity
is high (salt water). The rule 01
thumb is to install as many radials
as possible .

Note , however, that for any
given number 01 radials, there is
an optimum length for those radi
als. In other words, four radiats
each 50 feet long are not equiva
lent to 20 radials that are each 10
feet long , even though 200 feet
of wire is involved in both cases .
N2MF (OST, June 1985, pp .
28-30) discussed details lor opti
mizing radial systems in this re
gard. See some of his results in
Table One.

Bear also in mind that , when
using a vertical shorter than a
quarter-wavelength , the im
portance of a good radiat system
increases. This is due to the low
radialion resistance 01 electrically
short verticals. Since elliciency
is related to the rat io of radiat ion
res istance to ground losses, it
becomes increasingly important
to min imize ground losses as
radiation resistance drops . Own
ers 01 trap vert icals take note.

Q. A good ground system

Q &A Tlme

Q. Why do vertical antennas
require ground systems?

A, The ground system of a
quarter-wave vertical acts as an
electrical mirror image that allows
that antenna to be resonant on
the same frequency as an un
grounded nan-wave antenna ,
Currents induced in the ground
by the vertical radiator are reo
turned to the base of the antenna
through the ground . Since current
flOWing through a lossy conductor
means lost power , the best
ground system is a low-loss one.
Low ground los ses mean Im
proved antenna efficiency. For
most hams, that means an exten
s ive ground (radial) system
around the base 01 the antenna .
A good ground system requires,
in most instances, a fair amount
space around the base 01 the
antenna-olten not ava ilable in
settings such as city lots.

Hams also often overlook an
other important aspect of the
ground system: its ettect on a
vert ical 's low angle of radiation.
Good ground conductivity for
many (up to 10ot) wavelengths
around the antenna is necessary
to maximize low angle rad iation.
In most instances, however, it's
impractical to extend the radial
wires of a ground system to the
point where they beg in to sign ifi
cantly affect the angle of radi
ation-and the re 's als o th e
problem of the etten profound

" The antenna here is a verti
cal. " So goes a commonly heard
comment during asos on the HF
bands. Although hams frequently
consider the vert ical a second
class antenna and malign it as an
antenna that " radiates equally
poorly in all directions," the vern
cal is very effective in the proper
sening. This month's Aerial View
aims todispel some of the miscon
ceptions surrounding ground sys
tem requ irements for quarter
wave vert ical antennas, and give
hints on optimizing vertical perter
mance.

Arliss N. Thompson WlXU
Route 3, Box 224
Sioux Falls, SO57106

Ground Systems
for HF Verticals
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" . . . ground conductivity
far from the antenna

controls how well a vertical
functions as

a low-angle radiator. "

typical simulated ground (known
as a ground plane) is lour wires,
each v_-wavelength long, radiat
ing horizontally lrom the base 01
the antenna. Together with the
V_-wavelength vertical antenna,
they lorm a resonant -wavelength
system.

While just one radial and the
vertical al one would form a
resonant sys tem , other rad ials
are needed to cancel out the hori
zontal component of the radiated
signal. Even two radials, recom
mended by the installation
instructions that come with some
multi-band HF trap vert icals,
still doesn 't give complete can
cellation of the signal 's horizontal
compone nt. Use four wi res if
possible.

Note also that, unlike the case
with the grounded antenna, radial
length is crit ical here . Cut the
ground-plane antenna radia ls a
v,,-wavelength.

Q. How high should I mount
the ground of a ground-plane
antenna?

A. The old adage, " the higher,
the better," usually holds true
here. If the radials of the ground
pl ane are cl ose to the ea rth

o r nearby st ruc tures , t he re
may be associated tosses due to
capacitive co up li ng to those
obj ec ts. Atso, l i ke hor izont al
an tennas, i ts he ight above
ground affects a ground plane
an tenna 's angle of rad iat ion.

This explanation for th is involves
the summation and cancellation
of the direct and ground-reflected
waves at various wave angles.
Various editions of the ARRL An
tenna Book contain graphs and
text that f ur ther expla in this
effect.

Take Home Messages

First , unless the antenna is
located in a sail marsh or by the
oc ean , a properly ins tal led
ver- tical is not a limited-space

an- tenna when t he ground
system requirements are consid
ered . The ground plane antenna
has reduced needs in that area,
but , even so, its radials take up as
much room as a dipole. Mounted
well above ground , however, a

ground-plane antenna can be a
good low-angle radiator.

Second , ground conductivity
far from the antenna controls how
well a vert ical functions as a low
angle radiator. Long radials can
lower the angle of radiation by im
proving ground COnductivity, but
short radials have little effect in
that regard . In short, a ham living
on a small city lot may very well
find more OX on his horizontal
dipole than on a vertical installed
with a marginal radial system,

even though the vertical is com
monty considered a OXantenna.

Third, ground rods are no sub
stitute for even a few radials,
let alone an extensive ground
system. Going from no radials to
an extensive radial system will
give the same effect as more than
doubling transmitter output power
in areas of poor soil conductivi ty.
If an electrically short vertical
is involved, the change in per
form ance wi ll be even more
dramatic.

Last but not least , the amateur
wit h on ly two squa re feet 0 1
backyard and absolutely no room
for radial systems or horizontal
antennas should go ahead and
try a vertical. II will very likely
exhibit lo w efficiency, will not
be a particula rly effective OX
antenna, and quite l ikely will
" rad iate equally poor ly in all
di rections," but you will make
contacts. Just keep its limitations
in mind.

Address change

Ptease note my new address
above. I welcome any comments
and questions regarding past and
future columns! IFJJ

PARAGON
• Full Feat ured Synthesized

HF Transce iver
• General Coverage Receiver
• l00w Output
• SSB, CW , FSK, Optional FM
· 62 Programmable Memories
• Made In USA

• High VSWR and
Overdrive Protect ion

• 5 Year Warranty, 6 Montha on AF
Trans istors

• All Units have GaAaFET Receive
PrlHllTl pa

VHF/UHF
AMPS

o
ICOM

le-32AT
• New Dual Band HT
• RX·138-174 MH z

U 0-450MHz
· TX·14Q·150 MHz

<140·450 MHz
. 5 Walls Output on Both Bands
• Full Duplex & <10 Memories

IC·228A
° 25 Walt , 2 Meter FM MObile
• ReV 138-174 MH z
· TX 140·150 Mhz
° 20 MemOries

FT·21 2 RH
• 2 Meter Mobile
• Optional. Internal Dig ital

Voice Recorder
° RX 138·114 MHz
° TX 1U·1 48 MHz
• <1 5 Watts Output
• FT·712 RH Available for 70cm

FT·747GX
• l 00 Walls of Economical

Performance
• Dual VFO's, 20 Memories
• Receives from 100 kHz·30 MHz
• Built·in CW Filter + More

\jiVAESU

SEND A SELF ADDRESSED STAMPED
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EOUIPMENT SHEETS

WARRA NTY SERViCE CENTER FOR:
ICOM, YAESU, TEN·TEe

FOR SERVICE INFORMATION CALL
(112) <122-0252
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';00 AM · 12;00 NOON

P.O. Box 6522
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Evansville, IN 47719-0522
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SAT: 9AM. 3PM
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• •• !...! • • ••
- ..~~_ . - I. ()
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. : , P'OII,_m..,,, M_ n"
• ~WOOl ' . o..,P<o' Otl Bo,n _.
•'-- •.,n E.".~."~_

AEA P K·232

D• •• Con lroll.. wilh . Mod• •
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• Call 1·812·422·0231
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THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM
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IS A MONITOR)
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SEPTEMBER
"'. MO' n" wm '"" '"

,.,
1 2 3

G G G

4 5 6 7 8 9 10
G G G G G-F F F-P

11 12 13 14 15 16 17
F-P F-P F-P F F F-P P

18 19 20 21 22 23 24
P P-F F F-G G F F-P

25 26 27 28 29 30
F F-G G G G-F F

EASTERN UNITED STATES TO:

• Possible 80 meter opening - Difficult path
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be very good . . . but I could be
very wrong . Your best plan will
be to check with WWV frequently
at 18 minutes past the hour to
get the latest reports of A and K
index values, and the Solar Flux
values.

You will fillc:l that when the A
index is below 10 and the Solar
Flux is above 150 , OX conditions
shOuld be superb. Try the other
chart for a look at maximum us
able frequencies to plot the best
times from your area to the OX
points of interest, and choose the
time 01 day that seems most likely
to produce results. You will nonce
that some paths will be very diffi
cult, while others witt be open for
most 01the day and night.

Make the best 01 your oppoete
nrnes. and be prepared to be flex
ible because the days suggested
to be F, P or G may not work out
that way at eu. I th ink we'll be
lucky to fillc:l a correct can about
75-80% of the time.

Lei me know how these fore
casts are work ing for you.EII
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on many days, which is not exact
ly to our liking, but it 's one of those
things we have to expect. All evi
dences point to an early peak of
Cycle 22, and perhaps a longer
Ihan usual period of peak act ivity
which may not be quite as high as
in the previous cycle, but certainly
high enough 10 provide maximum
enjoyment for OXers .

October will be very good , too,
from all appearances, and the var
ious contests that month wilt prob
ably set au-time records lor high
scores. By now, we hope you have
used the summer to good advan
tage allc:l tha l your HF antenna ar
rays are in place and ready for
action , , . because you'll be in the
middle of it this fall!

I th ink you'll f ind the bands
somewhat better than this daily
chart for September shows, but
I'm hedging my bets a tittle bit in
view of the somewhat unusual
nature of the solar behavior for the
last month or two.

tt looks like the period betwee n
about the 10th and 24th will not

Outlook for September

Fortunately, this is all beh ind us
now, and you are looking at a
month when OX activily on the HF
ballc:ls should be superb! The Fait
Equinox approaches (September
22nd), sora-nux levels and the sun
spot count is higher than ever.
and the high absortion levels of
summer are gone. Now, you'll be
having fun on en HF frequencies
from 20 through 10 meters. These
bands will be open unlit welt after
local darkness in the eve ning
hours, andthey wilt open early in
the morning .

It looks like the first and last
weeks of the month will be very
good , while the midd le two weeks
wilt be only lair 10 poor. It is likely
that the " A" index wilt remain high

01 equa l day and night hours
(spring and tau equinoxes] are the
best lor HF.

The other side of the coin, of
course, is the absolutely splendid
effect on VHF-UHF cond it ions
th at the act ive sun produces.
Maxun um usable frequencies rise
above 50 MHz, meaning that six
meters is open on occasion. and
indeed we have had some really
good openings on six, in June
and July. Rarely, but frequently
enough to be eKciling. auroral
condi tions exist during times of
peak solar activity-especially
flare activi ty- and aurora l propa
gation in the high latitudes takes
place on the two-meter ballc:l and
above. To summarize the condi
tion lor the summer, VHF/UHF are
above average in activi ty, while
HF suffers badly. The one righl
spot for HF has been the sporadic
E activity when snort skip on 10.
12 and 15 meters reigns supreme
in the summertime.

by Jim Gray W1 XU

Jim Gray W1XU
P.O. Box 1079
Payson, AZ85541

A Look et tne Recent Past

In late June arc early July (as
this is being written) the Solar Fl ux
has reached a value of 193 wh ich
is the highest since Cycle 21 . Nor
mally, you would think that this
would bring spectacular DX-but
not so! There are some mitigating
circumstances: the time of year
and the magnet ic field 01 the
earth. Unfortunately, these high
values 01solar Ilux have been ac
companied by high values of the
" A" index - tne planetary magnet
ic field index . These have been
running anywhere from 10 to 30,
which indicates an unsettled to
active magn etic fiel d . As yo u
know. when the earth 's magnetic
field is disturbed li ke th is, HF
propagation setters . Deep fading
conditions on a given path, higher
than usual QRN, and some paths
being closed entirely. Also. when
the sun snows great act ivity (there
have been large sun spot groups
visible on the disk, frequent solar
flares and proton e vents) the
earth's ionosphere can become
over-ionized! When over-ioniza
tion occurs (and th is increases as
the sun climbs above the horizon
and peaks at local noon sun
time-lasting unt il late afternoon)
HF signals are absorbed rather
than reflected/refracted . Fina lly ,
10 add the icing to the cake, the
earth is farther from the sun at mrs
time of the year than it is in winter.
although th e northern hemi 
sphere is tilted toward the sun .
Longer hours 01 daylight mean
more signal absorpt ion ove r
longer periods. and HF sullers
accord ingly . The ideal conditions



HF fquipmf'n r Regu lar SALE
IC-781 Xcyr/Rcyr/ps/lune,/scope ... 599500

IC-761 Xcvr/Revr /ps/tuner 2699.00 2369
HM·36 SCanning hand microphone 47.00
SP-20 En. speake, w/audio litter .. 149.00 139ts

H·IOI 2~ HIl S! If CW fitter ... •. 73.~
H·53A 250 Hz 2nd IFCW fittef 11500 l09ts
H·I02 6 kHI AM litter 59.00
£X·310 VOice synthesiIer... .. .... .. 59.00

le-751" 9·band lCVI!.l·30 MHz rcvr 1699.00 1«9
PS-35 Internal power supply 21900 199ts

H-32A 500 HI CW litter (lst Ifl .... 69.00
H-63A 250 HI CW filter Ust Ifl .... 59.00
H-S2A 500 Hz CWfilter (2nd Ifl 115.00 109'1
FL-S3A 250 HI CWfilter (2nd IF) 11 5.00 109'1
H·33 AM 'ilter .. . .. .. .. .. .. .. .. .. .. 49.00
H·70 2.8 kHI wide SSBlitter 59.00
RC·I0 bternal freque ncy controlle' 49.00

Ic·n s HF franscerser/Sw rcvr/mlC 1099 00959'1
PS-S!i bternal power supply 219.00 199' \
AT·lSO Automatic an!'enna tuner 445.00 389' \
H -32A 500 HI CW hlter •. .. .. . ... . 69.00
£X-243 Ijectremc keyer unit....... 64.50
UT-30 Tone encoder 18.50

Orhf'r ACC f'~50rie5 Regular SALE
IC-2Kl 160·15m sol id state amp w/ ps1999.00 1699
PS-15 20A externa l power supply..... 175.00 159n

PS·30 Systems p/ s ..,/ co,d, 6'P1n plug 349.00 3 19'~

M8 Mobile mount 7351751"'761A. .. 25.99
SP-3 Ertemat speaker 65.00
SP·7 Small ertemat speaker 51.99
CR·64 High stab. retxtal for 751A. ... 79.00
PP· I Speaker/paICh 179.00 164' \
SM-6 Desk microphone .. .. .. .. . .. .. .. 47.95
SI ·8 Desk me - two cables, &an..... 89.00
SM· IO Compressor/graph EQ,8 pin mIC 149.00 139' \
AT-l00 lOOW 8·band auto. antenna tuner 445.00 3891\
AJ.500 5OQW9·bandauto.antennatuner 589.00 5191\
AH·2 8·band tuner w/ mount & wh ip 659.00 58915
AH-2A Antenna tunef system, only.... 51900«9' \
GC-5 World clock............ .... .. .. . 91.95 89ts

VHF/VHF boise mulri-moJl's Regular SALE
IC-275A 25W 2m FM/SSB/CW wos1299.00 1149
IC·275H lOOW 2m FM/SSB/CW 139900 1229
IC·375A 25W 220 FMlSSB/CW 1399.00 1099

IC·471H 75W430·450 ..... Closeout 1399.00 989ts

PS-35 Internal power supply 219.00 1991S

AG-35 Mast mounted preamp 99.95
AG-35 (Pu,chased with IC-47 IH) 99.95 911

SM·6 Desk microphone 47.95
£X·31 0 VOICe syntheSller 59.00
TS·32 CommSpe( enccde/eeceder.v.. 5995

UT-I5 EncOder/decoder mtetace... 3400
UT-15S UT·15S w/TS·32I1lstalled.. ... 96.00
VHF/UHF/1.2 CHz Mobill'l Regula r SAl[
IC-37A 25w 220 FMITIP mlC Closeout 49900 349ts

IC·47A 25w 440 FMITIP mil: Closeout 54900 399'5
PS-45 Compact SA powe' supply 14500 134' \
UT· 16/ EX-388 Voicesynthesllfl 3499
SP- IO Slim-line external speaker 3599

IC-28A 25W2m FM, TIP me 469.00 4091\
IC-28H 45W 2m FM. TIP mlc.. .. . .... 49900 439' \
IC-38A 25W220 FM. regular mic ••• .. 459.00 369' \
IC-38A 2!iW220 FM. TIP rrnc ••••.••• 489.00 389' \
IC·48A 25W440-450 FM. regular e uc 45900 369' \
IC-48A 25W 440·450 FM. TIP nuc .c.. 509.00 449' \

HM·14 Esua TTP microphone 59.00
UT-28 Digital code squelch .... . ... . 39.50
UT·29 Tone squelchdecoder 4600
HM ·16 Speaker/microphone 3400

IC-228A 25W 2m FM/TIP scan nne 50900 44991

IC-228H 45W 2m FMlTTP scan n ne 539.00 479' \
UT-40 Pocket beep function... .. ... 45.00

IC-9OOA Transceiver controller. 63900 569' \
UX -19A 10m lOW band unit 29900 269' \
UX-29A 2m 25Wband unit 29900 269' \
UX-29H 2m 45W band unit 34900 31991

UX-39A 220MHI 25W band unit 34900 289' \
UX-49A 440MHz 25W band untt. 34900 319' \UX-59A 6m lOWunit 349.00 3191\
UX-129A 1.2GHlIOW band umt S4900 499' \

IC·32ooA 25W 2m/440 FM ..,mp.. .. 69500 529' \
UT-23 Voice smthesrzer 3499

AH-32 2m/ 440 Dual Band an tenna 39.00
AHB-32 Trunk ·ll p mount 3500
La rsen PO-I( Roo' mount ... ... . ... . 2000
la'sen PO-nM Trunk-lip mounL.. 22.00
larsen PO·MM MagnetIC mount.... 22.00

IC·1200A lOW 1.2GHI FM Mobi le..... 699.00 549n

IC·1271A lOW 1.2GHz SSB/CW basel269.oo 1129
AG-12oo Mast mounted preamplifier 105.00
PS-25 Internal power supply 12500 114' \
EX-110 VOice synthesizer... ..... .. . 5900
TY-12oo ATV interrace unit 139.00 129' \
UT-15S CTess encoder/decoder 96.00

Rp·1210 1.2GHI lOW 99 ch FMm rI529.00 1349
RP-2210 220MHz 25W repeater 1649.00 1469
Rp·3010 440MHz lOWFM repeater 129900 1149

All Prices inthis list UI subject to cunll without not in.

Hand-helds Regular SALE
IC·2A z.mere rs 289.00 259'\
IC·2AT With TTP 319.00 27901

IC-3AT 220 MHz. TTP 349 00 299"
IC-4AT 440 MHI. TTP 34900 299"
IC·02ATlHilh Power 409.00 349"
IC·03AT tOI 220 MHI 449.00 349'5
IC·04AT tOI 440 MHl 449 00 389tl

IC·u2AT lor2mw/TTP 329.00 289"
IC·uUT 440 MHl,TTP 369.00 299' \
IC·2GAT for Zm, TTP 42'3 00 379'5
IC-4GAT 440MHl. TTP 44900 399"
IC-32AT 2m/ 440MHI 629.00 559"

IC-u2Alor 2m w/ o TIP
Ae $299 - Closeoul S259~5

Aircraft hand h.lndhl'/d$ Relular SALE
IC·1 2'" IW I.2GHlFMHTlbattlcgrmp 473.00 369"
A-2 5W PEP synth. uClaft HT 52500 479'5
A·20 Synth. allcraft HT wIVOR......... 62500 569"
Acct"Hor;f'$for alll'x("l'(N micro, Ilelular
6p·] 425mahll1 2V Nlead Pa ~ . use BC·35 79.00
6p·8 800mah/8.4V Niead Pa k - use BC-35... 79.00
6C·35 Drop in desk charger 'or all banenes 7900
6C·16U Wall charger fOI BP7IBP8 21.25
lC·II Vlllyt case IIIl" OIx uSlOg BP·3 20.50
lC-I4 VlOyI case lor Oil uSing BP-7I8 20.50
lC-02AT Leather case for 011 models ",/BP-7I8 54.!Xl
A("("t"s-'Ori(>~ for IC and IC-O 5l'rie. Regular
8p·2 425mah17.2V Nicad Pak - use BC35 49.00
8p·3 Extra Std. 250 mah/B.4V Nicad Pak 39.50
8p·4 Allla llne baltery case 1600
8P-5 425mahllO8V Nicad Pak - use BC35 65.00
CA·5 5/8·wawe telMcoplng 2m antenna 19.95
CP·I Clg. hghter plug/cold tor BP3 or Olx 13.65
CP-IO Ballery separatmn cable w/ chp 22.50
OC·I DC operation pa ll 10f standa rd models 24.50
MB·160 Mobi~ mIg. bkttol all HTs.. " 25.99
lC-2AT leather case lor standard llIodels 54.!Xl
R8·1 Vlllyl waterproof rad iO bag 35.95
HIII ·9 Speaker mIClophone 47.00
HS-IO Boom rrucrcpbcne/hesdset .•.•.••.•. .•. 24.50

HS-IOSA VOl un I! for HS·IO & De lu xe on ly 2450
HS· IOSB PTT unn for HS·IO 24.50

SS-32SMP Commspec 32·lone encoder .•.. ••• 27.95
For other HTAccessories not listed please CALL
Rl'Cl';lIen lIelular SALE
R·7lA lOOkHllo 30MHI recereee... •. • $999 00 869'\

IfC·ll Infra red remote controner.... 70 99
Fl-32A 500 HI CW filter 6900
fl·63A 2!Xl Hz CW tiller li st IF) 59.00
fl·44A ssa litter (2nd IF) 17800 159"
EX-257 FM unll........ ..... .. ... .. ... 4900
EX-liD VOice synthesizer 5900
CR-64 High stability oscilla tof ~ ta l 79.00
SP-3 External spea ker 55 00
CK-70 (EX·299) 12VDC opli01.. .. .. 12.99
IIIB-12 Mobile mount ................. 25.99

R·7000 25MHz to 2GHz scan rcvr ..... 1199 00 1049
RC-12 Infrared remote cont roller.. .. 70.99
EX·310 vece synthesilel 59.00
TY·R7000 ATV umt 139.00 129"
AH ·7000 Radlallllg antenna 99.00 (131

HOURS. Mon.thruFri.9-5:30;Sat 9-3
Milwaukee WATS line: 1 -800-5~-I)4 l1 answered
evemngs until 8:00 pm Monday Ihru Thursday.
WATS lines are lor Quoles & Ordering only,
use Regular line lor other IAlo& SefVicedepl

WICKLIFFE. Ohio 44092
28940 Euclid Ayenue

Phone (216) 585·7388
Ohio WATS 1-800-362-0290

O~1~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 lnwisconsinr8~~~;:~~5;u;;eM.t,.A'.a)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du Lac Avenue; Milwaukee. WI 53216. Phone (414) 442-4200
------ AES" BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. na, 34625 LAS VEGAS. Nev. 89106 CHICAGO, Illinois 60630
621 Commonwea lth Ave. 1898 Drew street 1072 N. Rancho Drive ERICKSON COMMUNICATION S
Phone (407) 894 ·3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Fla. WATS 1-800·432·94 24 No In-State WATS No In-State WATS Phone (312) 631-5181

~lu~~ltae 1-800-327-1917 No Nationwide WATS ~~~~i:: 1·800·634-6227 15 min. from O'Hare!



TE
SYSTEMS

RF POWER AMPLIFIERS

• Lowest NF GaAs FET Preamp

• Finest Quality Military Construct ion

• Off -The-Shelf Dealer Del ivery

e ·e -e-
._---

•

SPECI F ICATIONS
For the past l ive years, Amateurs worldwide
have sought quality amplifier products from TE
Systems. Renowned for the incorporation of
hig h quality, low-noise GaAs FET preamplifiers
in AF power amplifiers. TE Systems etters our
fine line of products throug h select national
distributors.

All am pl if iers are linear (all-model, automatic
T/A switching w ith adjusta ble delay and usable
with drive levels as low as 1f:z Watt. We incor
porate thermal shutdown protection and have
remote control capability. All units are de
signed to ICAS rati ngs and meet FCC part 97
regulat ions. Acprox. size is 2.8 x 5.8 x 10.5"
and weight is 5 lbs.

Consult your local dealer or send directly for
further product Information.

TE
SYSTEMS

TE SYSTEMS
eo. Boll 2S845
l ()$ Angel.. CA 90025
1213) 418-059 1

'.... - _ - _ Pream p _ DC Power RF
Mod. . MHz In p ut Oulput NF-<lB GaIn-d B +Vde A Conn.

''''''0 so-sa t H' e " 13.6 ee UH'

05'00 so-ee to H' e re 136 es UH '

~ « ceo ' ....·1 48 2 '" .e ts 13 .6 " UH'

141 00 ' 44' 148 to '60 e rs 13.6 as UH'

141 20 144-148 ao '60 e " 13,6 20 UH'

22100 22().225 to rsc ,
" 13.6 " UH'

22120 220-225 '" rae ., " 13.6 re UH'

"'00 420-4 50 to '" U " 136 " N

''"0 420-450 ac '" U " 13.6 " N

Modela also awaqble wit houl GaAa FET preamp (delete G lMlffi~ on model . ).AMunits COlIer
full attllll eu. baod - specify 10 MHz bandwidth !Of 42(;450 MHz amplifier.

Ampli!ie. capabilities: 100-200 MHz, 225-400 MHz. 1·2 GHI. M,litary l28V), Comme.cia~
etc. also eveneere - ccneuf factory.

CIRCLE 232 ON RUDER SERVICE CARD

.....,
E. Rocbin'!. U
NY 11511. USATUm."..,..,.""

C IE is the world's largest tndependeru
studv electronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
tec h no logy. An Associate in Applied
Science in Electronics Engineering
Technology is also offered.

Srudy at home - no classes. Pro
grams accredi ted and eligible for VA
benefits.. . --. . . . . . . . . . . . -. . --. .

AAR93

C IE Cl.velend In.t::lt::ut::.
0' Eleot::,-onlc.

CIRCLE 157 ON RUDER SERVICE CARD

C IE
CIr~elonJ Im lllU.e of Elrclroll 'CO
1776 Ea..: 17.h Sl. , ClevelanJ. Ohio +4114

YES' I wanl 10 g<1 ..~t'lrd. Sm.:l "'" my OE .d.ool
ca.~1og ,nd"d"'C do-fa,1s aboul .he "-'c"'e Dr,............
Pt,n. N.m.
Add...... Ar' .
C'1"y Slale l'r
Art Arn~No.

Cl>n:1< boo fur G.I. Bullo,un .... EJuo,I.......1 Bmof" •

o Vetnan 0 Mtlve Duty MAil TODAY!

FOR FREE CATAWG.
CAU OR WRITE:

JAN CRYSTALS
p.o. BOX 06017

FORT MYERS, Fl 33906

(813) 936·2397
VISA

QUARTZ CRYSTALS FOR
TWO·WAY - INDUSTRY
MARINE - AMATEURS

SCANNERS - CBs
MICROPROCESSORS

RELY ON JAN
FOR 3·WAY HELP:
1. TECHNICALLY

CORRECT CRYSTALS
TO YOUR SPECS.

2. QUICK TURNAROUND
WITH HUGE
INVENTORY, PROMPT
SERVICE, AND OUR
EMERGENCY ORDER
PLAN.

3. LOW PRICES.

TOLL-FREE: 1-800-237-3063
IN FWRIDA: 1·800·226-XTAL

FAX ORDERS: 1-81 3·936-3750

U "DF.R
$490.00

iScp« mre. ON LY )

Sl MII.AK SA\' I :Ii {;S ()~ KF.:liW()()l). ICOM .
, -AH';U. IIHOAI,", 1\1"('. AU . I ~1'.0 .,,",',", ''''''''''Muuttl , ..--._ ,~ ...., .........","" .,,,, .......nro.-- --" ..... . " ...... ~-..-O...... , ......-, .• , ' , ,. ........

IHIS MONTH'S GOODIE FRIlIIIHE &AHD! SIOR~
r:::::"I'co" IC·)200A

I ROC.

ROSS DISTRIBUTING COMPANY
PO Bo.o 23~.78 Soutt'l State SltWI. Pl'eston. Idaho 83263

Te....,.,.,. " 208 52-0830 w e ClOM: at 2 00 OflMOl'l ,& S.T,

CIRCLE 254 ON READER S ERVICE CARO

FOR THE BEST IN UNEARAMPUfIERS, ANTENNA TUNERS,
TRANSWVUl$, METERS E1t. RU't.ACtMENT PARTS. FAC·
TORY SERVICE. NEW PRODUCT INfO. DOMESTJC.INTER·
NATIONAl DEALfR INOlltRIES INVITED.

Multiband QRV DipoleN ISloper. ...,. .
Ready to Usc ---.- Full Legal Power
Fastest Install Tough No Lossy Traps
Ow. Feed flexible Low Noise
2500 V Insul Kink·Proof ~~r Corrodes

OR Y· $49.95 ORY· $59.95
7 0· 10 ~l rt .....g 7 60· 10 102 ft- Iorl.
Ino:ludet ~l pageTech Manual Add U I'IlOl &: lUndling.

In(opock $ 1 by hlclt..s moil, AntennasWest
Dtpt7.P1ovo.UTS4603--1144 Oi l 3 7].8425

CIIlCI.£ 2U ON REAOVl SERlnCE CARD

CIRCll 22 ON RUD£R SERVICE C.RD
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REPEATERS, CONTROLLERS, ETC
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65AEA " " , 92
345 Computer Radio 62

• Electronic Equipment Bank 41
291 Ek:!ctron Processing , 76
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357 AT Fab 66
343 Comm Pute Inc , 13

80 Compumax . __ , 54
311 Devcom ... .. . . . . .. .. .. .. . . .. .. . . .. . 73

• Engineering eonsulting 70
339 GOTE . . . . 50
175 HaHronix 76

• HeathCo. • • __ 53
358 Intercon Data Systems . , 66
322 Kasara Microsystems , 13
356 Rad-Com , . . , , __ , 66
351 Zeltwanger Electronics 17

RSfCompany Page

• Heath Co 53
• Kenwood .... .......... ..... •... . . ....... 7
• Kenwood ..•• . . . ..... , ••. . . , •... .••.... . . 8
• Kenwood ..•• . ...•.... . . . ..•. .... . . Cover 4

24MFJ_ ...•.. ...••.... __ ...••.. __...•... _3
34 Ramsey __ _. __ 43
79 Vanguard Labs •..•••.••••...••. . .••.... 62

165 Yaesu ...•.........•......... . ..... Cover 3

P...

73 Magazine

194 All Electronics _ __ 62
4 Amidon Associates 73

53 Barker and Will iamson 21
345 Computer Radio 62

• Electronic Equipment Bank ,. _ 59
• Heath Co 53

22 Jan Crystals 79
320 MAO Electronics 66
2S2 Midland Technologies 73
68 Periphex 29

• RFParts 31

KITS
194 All Electronics .. . . . . • . . . . . . . . . . . . . . . 62

• cee International . . . . . . . . . . . . . . . . . . . . . .. 13
• Giehl Electronies 50
• Hamtronics 25
• Heath Co 53

34 Ram sey Electronics . . . . • . . . . .. . . . . . 43

355 ACE Communications ... , •• . _. ,.. . . . 66
65 AEA , .. 92

243 AXM Inc 13
• Heath Co. 53

354 !COM . .. _ Cover 2
• Kenwood ...••. .•••... ...•.. Cover ..
• Kenwood 7
• Kenwood _8
• PCElectronics 61

142 RF Enterprises _ 84
165 Yaesu . . . . .. , Cover 3

TOOLS, TEST EQUIPMENT

• Electronic Equipmenl Bank . . .....••.. ... 95
• Electron ic Equipment Bank 21

75 Fair Aaclio Sales 85

POWER SUPPLIES, SA TTERIES
89 Antennas West . . . . . . . . .... . 41
90 Antennas West . . . . . . . . . . . . . . .. 69

236 Antennas Wesl . . . . . . . . . . . . . . . . . . . 79
302 Antennas West 85
303 Antennas West •. . .. ...... . , . . _.. " , 13
304 Antennas West . .. . . . . . 21

16 Astron . .. .. . . . . . . . . . . . 64
• Control Products Unlimited 15
• Healh Co 53

354 ICOM Cover 2
• Kenwood . Cover 4
• Kenwood 7
• Kenwood . _ , _ _8

68 Periphex 29
142 RF Enterprises 84
165 Yaesu Cover 3
112E_H _Yost . . . _ , 13

• Code Tapes _ 59
. DX Map 61
• Getting Rich ..........•.. .............. 86
• Moving 66
• 73 OSL Cards ...... ...... . ....•.•...... 65
• 73 Subscription , _..... . 11

1 Advanced Comp uter Controls 93
. CESlTri H . . . . • . .. . . . • • . . , .. . . . . • • • . . . , 25

12 Conned Systems . ..•.•... . . .•••. , •. _ ..•. 1
10 Communications $pec:ialists . _.•........... 2

306 Creative Control ProdUClS 50
• Hamtronies . . . . . . . . . . . . . . . . . . . . . . .. 25

354 ICOM Cover 2
47 Maggiore Electronics 63

348 Micro Computer Concepts!
R&L Electron ics 50

295 Mtero Control Specialties 70
142 RF Enterprises 84

RSfCompany

BOOKS. MAGAZINES, QSL CARDS.
TAPES, COURSES

• ARRL , , _ ,. .••• 85
329 AVC Innovations 69
271 Antique RadIO ClassifIed 69
157 Ctevelandlnstitute •...•...........•.. 79
359 Don Johnson W6AAQ . . . . . 50
128 Electronics Book Club . . . . . . 51
339 GGTE " , SO
273 Gordon West 31

• Heath Co_ . 53
• N6KW OSL Cards 66
• W5Y I Marketing 88

AMPLIFIERS

65 AEA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
89 Amennas West . . . . . . . . 41
90 Antennas West. . 69

236 Antennas West 79
302 Antennas West ...•.................•... 85
303 Antennas West , . . . . ..•.... 13
304 Antennas West .. ". ,. _ ",. ., 2 1

53 Barker and Williamson 21
42 Bila!. .. _ ..................•.. 69

• Butternut Ek:!ctronoCS . __...•... _ _ 17
3 13 CubexCompany 69

• Delta Loop Antennas . . . . . . . . . . . . . . . . . . .. 59
263 Dentron __ __ 79
360DMO " , . , 4 1

• Electronic Equipment Bank .. , , 15
291 Electron Processing , . 76

· Garant Enterprises _, "._. _..•••.. 73
• Gem Quad Products 93

n Giefl Mar1ln .. . . . . . . . . . . . . 73
• Heath Co. . 53

270 H_J _Tt18ller . 54
269 Hustler Antennas ......• 21
354ICOM , , . ccover a

• Jc Gunn Enterprises , , _ 66
• Kenwood . . . . . . . . . . Cover 4
• Kenwood . . . . .. . . 7
• Kenwood . 8
• Lakeview Co _ __. ...•... 73

23 Larsen Antennas .. . . . _ 13
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FEEDBACK

In our continuing effort to present the best in
amateur radio features and columns , we'...e decid
ed to go directly to the source-you, the reader.
Articles and columns are assigned feedback num
bers. whi ch appear on each article/col umn and are
also listed below. These numbers correspond to
those on the feedback card opposite this page. On
the card. please check the box which honestly rep
resents your opinion of each article or column.

Do we really read the feedback cards? You bet!
The results are tabulated each month, and Larry
(our editor in chief) lakes a good, hard look at what
you do and don't like. To show our appreciation ,
we'll draw one feedback card each month and
award the lucky winner a free one-year subscription
(or extension) to 73. To save some money on
stamps, why not fill out the Product Report card and
the Feedback card and put them in an envelope.
Toss in a damning or praising letter 10 the editor
while you 're at it. You can also enter your aSL in our
a SL of the Month contest. All for the low, low price
of 25 cents!

FeedbackN Title

1 Welcome, Newcomers
2 Never Say Die
3 QRX
4 Antenna Systems
5 Aluminum Cloud
6 Review: Butternut

Butterfly
7 Balloon Supported

Antennas
8 Book Review: HF

Mobileering
9 Mars & Amateur Radio

10 Auto VIM: Part 2
11 Pee Wee Thirty

Transceiver
12 Review: Nye Viking

RFM.oo3 RF Power
Monitor

13 Patents are Unique
14 Review: Beauty and the

Best by Vibroplex

FeedbackN Titre

15 Review: RamseyCT-90
16 Choosing a a SL Card
17 " The Crew at 22"
18 Review: The MFJ Gray

Line OX Advantage
19 New Products
20 Index: 9188
21 Letters
22 Dealer Directory
23 ATV
24 Hamsats
25 OX
26 Aerial View
27 Propagation
28 Ad Index
29 73 International
30 Ham Help
31 Above and Beyond
32 QTHDX
33 Barter 'N' Buy
34 Specia l Events
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Number 29on'l'our FMdbM:k eard

73 INTERNATIONAL
Basic Russian for CW OSOs

Send a true international goodwill gesture

edited by Richard Phenix [The following is adapted from a paper by K1Kl reprinted from In The
DARC,printed by the Dallas Amateur Radio Club. Thanks to Editor Cliff
White WB5DYA for permission to use the eructe.j

The following is from the 3rd
Edition (1985) of the Amateur
Radio Operational Manual of the
Radio Society of Great Britain.

Union of Soviet
Socialist Republics

ITU auocancn: EKA-EKZ, BAA
EOZ, ERA-ESZ, EXA-EZZ. LYA
LY Z , R AA-RZZ , UAA-UaZ,
UUA- UZZ, 4JA-4LZ . Byeloru s
sian SSR: EUA-EWZ. Latvian
SSR: YLA-YLZ. Ukrainian SSR:
URA-UTZ.

Callsign system: Current 1st.
2nd and 3rd class callsigns are
made up of a two-tetter republic
prefix , a number (which is only
significant in the case of RSFSR
stations, wh ere it denotes the geo
graphical area) a letter corre
sponding to the administrative re
gion and two serial letters, e.g .,
UB-5-M-AA. The two seria l letters
are AA·VZ tor individual stations
and WA·ZZ tor club stations. N.B.
Older two-letter calls do not fol low
these rules.

Each administrative region is al
so assigned a three-dig it number,
commonly called the ob/ast num
ber. This is often printed on USSR
a SL cards and is significant in
some RSF awards.

T he intent 01 the lollowing is to provide a person with no knowl
edge of the Russian language a series of words, phrases and

sentences useful lor CW OSOs. Most RUSSian amateurs know just
enough English to carry on basiC QSOs (name, QTH, rig, and _ather).
Cooversations tend 10 be very short, because few people know enough
Russian to carry on even a basic 000. You will lind that even a few
words in Russian will make OSOs a bit longer and more enjoyable, and
that you will begin to gel to know a few friends as a result. Even if you
find some words sent back to you impossible to understand, your at
tempt to speak their language will bewell received. Although Russian is
not the native language 01 many of the peoples of the Soviet Union,
virtually all Soviets understand it.

- Mne nuvno wamm OSLo
I need your OSL.

-Aa ne ponimaim.
I don't understand.

Beautiful-krasiwo
Hot- varko
Ccld-hoIodno
Windy-wetrano
Snow-snag
CIoudy- obiamnno
Sunny-solnemnno
Frost-moroz

Some weather words:

Weather-pagoda
Nicelgood-horommo
Cool-prohladno
Warm-teplo
Rain-dovdx
5 degrees e-5grad
Stormy-blyno
Foggy-tumanno
Lightning- mo/niaa

A Few More Russian Phrases .

- Vygovorile po angliJyski?
Do you speak English?

_dobryjdenx.Dobroa uno.
Good day. Good morning.

- Dotxyj W6!E!!Br. Dobroi nomnx.
Good evening. Good night.

A Simple 050:

-ZOR(abbfeviation lor Zdrawstwuj1e).
Greetings or hello .

- Wammsign81599.
Your signal is 599.

- Moe imaa Scott.
My name is SCott.

-Moj OTH Oalias .
My QTH is Dallas.

- Kak s/ynlmire?
How copy?

-Znaim tolxkOneskolxkopredlcvenij po russki .
I onry know a lew sentences in Russian.

-Moe rig 500w i 4 element lumn.
My rig is 500w and e e eremeot beam .

-PovaluJsta OSL. Moaa OSL wam oudet ,
Please OSL. My OSL will be coming to you .

- Spasibo za QSO.
Thanks lor the 000.

- OSW(abbreviation for do swidan~.

Good-by.
-Poka .

So long.see you laler,

The underlined letters represent special Russian Characters and
Should be sent as a single character. For instance, "mm" should be
sent as "dadadadah,' "mn" as "daoeoedit.", and "aa" as "didadi
dan" .

One caution: Russian amateurs really are restriCted in the topics they
are permitted to talk about. Talking pol itics, religion and other " sensi
tive" issues is forbidden. Some statioos will interpret this much more
strictly than others. Remember, too, that mail in the Soviet Union may
be read and censored by the authorities. Beware of what items are
perrmnec to be received by mail, and which ones are not (stamps,
money, magnetic tapes). Your post office can give you a detailed list.

Despite these caveats,there's still much that you and a Soviet ham
can lalk about. You will hopefully establish a close relationship with a
Soviet amaleur, exchange addresses, and =~;j" to learn more about
each otner .

L i cenc e note s : Four licence
c lasses . t st cl ass: ali bands,
2OOW. 2nd class: all bands, 4OW.
3rd class: 1.8, 3.5, 5, 7, 14, 28
MHz and VHF, 10W. 4th class: 1.8
MHz,5W.
Foreign amateur operation: Ap
ply to RSF.
National socie t y : Radio Sport
Federation 0 1 USSR, Box 88 ,
Moscow 0-362.
[Our correspondent, UA9MA, is
from the Ya rasov Oblas!, number
168-Ed.J

Notes From FN42

The amended, updated, draft Uni
versal Permit Application form
promised for September will now
appear next month, providing that
USSR material (or something
else) doesn't come alOng.. .and
slightfy delayed thanks to Leonard
M. Mendel K50VC for putting us
in touch with our Russian corre
spondent, Gennady Kolmakov, a
few months ago,

The Wiesbaden Amateur Radio
Club has sent a crisply efficient
set of papers to amateur radio
publications, the US State Depart
ment, FCC, ARRL, DARC, and
others, concerning a letter from
the Deutsche Bundespost FTZ ot
tee (reference S 21-3 B 3581) to
the US Army Amateur Radio li
cense Management Office, HO,
5th Signal Command. The letter
announced that US Novice class
license holders will no lOnger be
eligible to receive a reciproca l
Class A license in West Germany.
The Cluo says those operators are
" the latest target of German Gov
ernmental bureaucracy" and is
greatly disturbed oy the implied
cri ticism, calling it " an unpro
voked attack...totally unwarrant·
ea" and an adverse decis ion
" made withOut fu//y considering
the consequences on internation
al levels."

The WeisARC wrote a vel)' tem
perate letter of protest to the FTZ
apparently without effect This in-

USSR stations In Antarctica

4K1A MolOdezhnaya
4K1B Mirny
4K1C Vostok
4K1D Novotazarevskeya
4K1E Komsomolskaya
4K1F Leningradskaya
4K1G Bellingshausen
4K1 H Russkaya

Union republic

Russian Soviet
Federated
Socialist Republic
(RSFSR)

Ukraine
Byelorussia
(White Russia)
Azerbaijan
Georgia
Armenia
Turkmen
Uzbek
Tadzhik
Kazakh
Kirghiz
Moldavia
Lithuania
Latvia
Estonia
Ukraine
RSFSR
RSFSR
Ukraine
RSFSR
(clUb stations)

UB AB
UC AC

UD AD
UF AF
UG AG
UH AH
UI AI
UJ AJ
UL AL
UM AM
UO AO
UP AP
UO AO
UA AA
UT AT
UV AV
UW AW
UY AY
UZ AZ

Prefixes

UA RA
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Caledonia, has deposited an offi
cial instrument of accession with
tile International Telecommunica
tions Union, bringing lTV mem
bership to 164.

DOMINICAN REPUBLIC

Lorenzo Fernandez HI3LFE,
Secretary

Union Dominicana de
Radioaficionados Inc.

Seccional Santiago (HI3UD)
Apartado Postal 449-3
Santiago
Dominican Republic

On the 24th and 25th of Sep
tembe r , HI 3UD wi ll ope rate
portable H14 from Tuna Key, a 1
squere-km island at 19° 30+' N.
Latitude and 71° 30+' W. Longi
tude. On December 3rd and 4th,
HI~IIUD will operate again. At
both times the bands and Irequen
ces will be as below. (These also
were the same for the HI2UD
transmissions June 3-5 during a
DXpedition to the island reef of
Saona.)

10 meters around 28,450 SSB,
28,050 CW; 15 meters around
21,250 SSB, 21,050 CW, 21,090
a'rrv: 20 meters around 14,250
SSB, 14,050 CW, 14,090 RnY;
40 meters around 7,045 SSB,
7,015 CW; 80 melers around
3,785 SSB, 3,640 CWo

A special aSL card was sent
out in 1987 and d iHerent ones will
be sent in each year, 1988-1992.
Stations which contact HISNUD
every year will receive a com
memorative diploma 01 the Fifth
Centennial of the Discovery of the
American Continent in 1492.

osu via HI8LC. iii

73'1 De AIllIy Ungham
U GH M,L,H ,G.
P.0.8oI19
97lXl7 Bintulu
$.irIWi~

Enl MlI,."il.

GRE ETIN GS FROM SARAWA K

EAST MALAYSIA

9MBPV

..0Df 1f'01 1
TWO-..... • , I

HISHUD in December 1987. Front to back: HI3LRR, HI3MMT, Hf3JMP,
HI3LFE with his head turned away.

Brunei . Nearest town is Pandan,
same size, 30 km upriver and ap
parently not on any road at aIL The
MIOTHA has been a tradition of
this column since September of
thIs year , and the Award is a
year's subscription to 73 Amateur
Radio plus the privi lege of writing
two reports for us during the next
12 months, one to two double
spaced pages long, each . (There
is no penalty lor not writ ing tllem!)
But do!

Vanuatu. Tile Republic of Van
uatu (an BO-island, 136,OOO-popu
lation archipelago 300 km west of
Fiji and 150 km northeast of New

Sarawak 's Andy 9M8PV in his
QTH.

.",,.,
DoO' Ol ' M 'fAIIow WlIM

OS!. ViA .

TX
RX;

ANT:
PSETNX OSL.. .. .DIRECT OR VIA

BUREAU, Box 10m Kuala Lumpur

S'Iot .

tant difference since that makes
him the son 01 both his mother
(last name Giolilti) and his father
(last name Tona). In the same
way, VS1AZ and VS1FB are not
sons of single motllers either, as
is indicated by the single last
name-their correct names are:
Francisco Call Rosales and Fran
cisco Dorja Rod riguez, respec
tively .

Korea (RepUblic of). KAR L
Awards for the Olympic Games,
lor all hams and SWLs: Class A
Contact w ith one 6K (special
events) station and at least one
with each 01 five HL call areas;
Class B-Compose " SEOUL"
with last callsign letters of HL
stations, including one with 6K or
any HL station with call number
88; Class C-Compose "SEOUL
OLYMPICS" with last letters Irom
an y f ive DXCC countr ies , in
cluding at least one HL station.
From September 1 through Oc
tober 5, 6K24S0 (Olympic Vil
lage), 6K88S0 (Olympic Park),
6K88BVC (Busan Yacht Center),
and HL88 stations will be
operating , Proofs 01 contacts/re
ceptions from January th rough
October 5, 1988, will qualify. Ap
ply to KARL, CPO Box 162, seoul
100, Korea , between October 1,
1988 through October 5, 1989,
providing GCR plus 10 IRCs or
USS5 and your aSL card. En
dorsements may be applied lor for
specific bands, modes and other
pertinent data,

Malaysia . A gre eti ng from
Btntutu , Sa rawa k, from Andy
9M8PV (see photo and ost, ca rd).
Andy gets our Most Isolated OTH
Award for 1988, and will retain the
title thereafter unt il someone soc
cesslully challenges him. Bintulu,
population " under 10,000," is at
the mouth of tne Kemena River, at
the end of a secondary road from
Miri (population 25-100,(00), 200
km away and near the border with

formation is given here at the re
quest of the WeisARC so that in
terested readers whO become ful
ly informed on this rather complex
issue may submit th ei r own
protests "to the US State Depart
ment, FCC, ARRL, DARC, Ger
man Government, FTZ and any
others " where appropriate.

Whatever the outcome, it is im
pressive that the We isbaden
group has taken such a firm and
friendly position on our behalf.

OSOing with Japan on Sep
tember 15th ? Be respectful if
youropposite number is over60
it's Respect for the Aged Day
over there. If you are over 60, de
mand respect. You might get it.
And send Happy (whatevers) as
fotlows: September I . Army Day,
Chile; 3-lndependence Day,
Qatar (and for Brazil on the 7th;
Costa Rica, EI Salvador, Gua
temala, Honduras and Nicaragua,
15th; Mexico and Papua, New
Guinea, 16th; Chile, 18th; Belize,
2 1st; and Mali, 22nd); 5-Labor
(Labour) Day, USA (Canada); 9
National Liberation Day, Bulgaria;
lO-Nationa l Day, Belize (and
Chile, I Hh; Lebanon, 22nd; Ye
men Democratic Republic, 26th);
12- Revolution Day, Ethiopia;
17-NatiOnal Heroes Day, A~
la ; 21 - Federal Thanksgiving
Day, Switzerland; 23-National
Holiday, Saudi Arabia; 24-An
niversary of the Third Republic,
Ghana, and Autumnal Equinox
Day, Ja pan; 25-Refe rendum
Day, Rwanda; 28-Confucius
Day, Taiwan; and 3O-guess who
celebrates Botswana Day, today.

Roundup

EI Salvador. MariO Moran Vega
YS1GMV (pictured in the story by
W9ELR, " San Salvador Earth
quake"-April issue, p . 12) writes
01 the tremendous gratitude of
"tne VS Gang...for the massive
and last Ilelp" received Irom " the
whole world." He writes of the dif
l icully 01 getti ng 73 Amateur Ra
dio , but says "It is worth the pain
as it always (is] a great maga
zine." ISo why not become our
official £1 Salvadoran correspon
dent and get a free year 's sub
scription in return for three reports
per year on amateur activities in
your country? Will you do this?
You could then also help the ham
world learn even more about
Spanish customs-such as the
one about which your letter re
minds uS.-Ed. JHe notes that the
" Mario Tona VSH G" referred to
in the earthquake story is really
Mario Gio lilti r ene-e-en all-impor-
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ADTOIt CABLE
5tdl&22,2·181...._.'O.11l Hvy (11,-18. 2·16).. .0.36
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VHF, OSCAR l VERTICAL ANTENNAS!
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~
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The MAl SSM. The A4 Irl~ndef with t il
stainl... " " I hardwllfe · $31 ' .001

Add 30 or 40 mele". with , ll.lnlen herd",•••
The "" 1« 55" · S19.00

A3/A3SK Stalnl,,, Kit .
AT43 Add-on Kit .
A3SK &. A,15K Stainless Kit " .

AV3 &. AV5 Vert icIl, .
APe &. APR 18..•..•••.••..•••.••..••..••.•••.•••.••.
4O-2CO 2~ . 40 loUr , Beam .

..onoba.... For 10, 15, &. :m In StocIll
617-686 Ml f 6OOMER .~.•._.~•._._.._
A!5l).S, A5O-ll __._••__•• _
A" ' ·11, A1.7.2OT .~••....__..._.__
21SWB" 230WB 15 " 3Oel2 Ml' __
JtOP·1 satellite Sr-tem ~_._. :;:-_
4,218XL "" 3219 lor 1...1.-s MHz
2208, ot2.B BOOMERS. _
Lerve I_lory or Olhet AnI_.,~

BUTTERNUT
HF6V ._._.._ ' 1IIUlO HF2V _..•...•...1 11 5.00
AMK.KII _.._ 4lI.i!> sm .KIl. 2i.r.>
fBR.l«)5COll~••.••~.~ .'.l15 9C-XIXI~ 5ot.ll5

HFSB .........•1199.00

N..I.'(
TA-33 $2&OO TA-33J' lllll00 Q.-33 2&l915
TA-«JI(A lllU.S PR)61 ...... • 79llO PAOe7•..••. 81aoo

ROTORS

World Ct A"Ien".. lor !he Serioul Am.turl
KT~A $395.00 KTa.xA S5ll5.00

MonotIlnd....: IlO-lli M__'
High PerfOl'll'l I nc:1 VHf' UHF Inltnn...

ANTENNAS
KIM

TB.EX
HOR3Jl.....CAt.L
T2X•..••..••..•.CAU.
HAM rv..._..CALL
CD046"._ ••.CAU.
AA«l_ ._••..CAU.

AllIANCE"""_,,,.m
It's antenna le..on and we're ready! Call UI for all your needs. ALI NCO • AMERITRON· AMP SUPPLY • ASTATIC

• BENCHER. B & W • CREATE. DAIWA • MFJ • NYE·VIKING • PALOMAR· SANTEC • SHURE. WELZ & MORE

CIRCLE 142 Ofrl REAP ER SERVICE CARO
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TEKTRONIX SCOPE

lIicKit G5RV, Loop, & Dipole Kits

PrlUI F.O.B. Urn. , o. • VISA. MASTEllCAR O A~~.p led .

Nih lor S11 lppln, • Will. tor 111111 C."IDII ,"ppllmlnl
Ad, .." o.,t. 73 • !'tiDal 41' I221·M73

CJIlCt.E 1 5 ON READ£II HII'YJC£ CARD

AN /USM·281C (miH EK
7603N118) Oscilloscope
with 8xl0 em display and
two AM-6565 (7A15Nl1)
singletraceand one TD-l 085 : ,,/
(7853AN11) dual time base ..
plug-ins. Performs 10 65 MHz but 100 MHz
mainframe accepts standard 70()(}-series plug
ins tor full versat ility. Deflection 5mv to 10 V!(jv

in 11steps. Sweep 0.05usto 5S/lhin 25steps;

delay to 0.5 s/(jv. 11.511.9.711.25 .2, 521bs sh .

ueeo-cneckeo wibook $-U S

WRITE or CAll for probe and adapter availability'

FAIR RADIO SALES
1016 l . lUIUA • 10. 110S • LIMA, OHIO ' naO'l

73

Call _

PC/Zip _

:z Expires _

Bank . No. Expi res _

The American Radio Relay League

225 Main Sl Newington, CT. 06111 USA

MEMBERSHIP APPLICATION
Name
Street
C ity Prov.lState _

BENEFITS FOR YOU

$25 in U,S, S33 elsewhere (U.S . lundsl LICensed amateurs, Of age 65 or over. upon sUbm,ttlng
proof 01age. may request the special dues rate of S2Q in the US. $28 etsewtlere. In US funds)
Pe<-sofls age 17 and younger may quali fy for special rates. wnte for apPlica1,(ln.

For postal purposes. lorty percent o f dues is allocated 10 C ST, the balance for membershIp

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids ,
Government Liaison and More-Much More!

ClfICU 302 0N REAMI! SEII'V ICE CARD

NumbH 30 on vour Feedback u nl

HAMHELP

We are happy to provide Ham
Help listings free , on a space
available basis. To make our job
easier and to ensure your listing is
correct, please type or print your
request clearly on a full (8 /h x 11)
sheet of paper. Double space and
use upper and fower case letters
where appropriate. Also, write
numbers carefulty-a t for exam
ple, can be read as an I or an i or a
7. Thanks.

I need a 9 .0 MHz U$B/LSB
crystal filter assembly lor a Drake
TA-3.

Bob Bartolo"a K1YFE
25 Colony Street

Ansonia, CT 06401

Does anyone have ideas for the
use of a Probescope Panoram ic
Indicalor or an ATTY test scope? I
have the manuals and schemat
ics. Thanks.

Donald R. Lehto WA7WDC
P.O. Box 1411

Caretree, AZ 853n
•

Your Bulletin Board

I am looking for the following
manuals/catalogs:
1) 73 Magazine Feb. 1970. (EIec·
trone Keyer Information)
2) Hewlett Packard Catalogs older
than 1980.
3) A manual for a Marconi instru
ment T72300.
4) Substitution information for the
battery used in the 1707B osc il lo
scope . Ballery HP stock #10103B.
Does anyone know its voltage or
ampere/hOur?

Please state manual costs be
fore shipment.

Kevin G. Neal
HeR 62 - 222

Fl ippin, AR 72634

Is there anyone who has built
(or purchased) the K2AlW amplifi
er (OST, Apr., May, 1972) for the
440 MHz band?

Gerald Rose
524 N. Quaker Lane

Alexandria, VA 22304
703-370-1880

Fi/?ur#" j (A) . 11rt" uc/uul si:r of/hI" PCboard Ira,·#".
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UNADILLA
REYCO/INLINE'"

Amateur Antenna Baluns
Getting Rich In
The Ham Market

73 Amateur Radio
WGEcenter

Peterborough, NH 03458
(603) 525-4201

. .. Wayne
W2NSDII

Every time two hams get
together at least one says how
about if we were to make this
great product to sell to hams
not realizing that the ham
" industry" is probably one
of the best possible ways to
guarantee poverty .

No, 001 all hams are cheap-not
all are living on starvation
retirement payments-the fact is
that some ham firms are doing remarkably well selling 10 those
few hams who are alive and well-and to the handful of
newcomers who blunder into ou r hobby.

The whole trick 10 survival in the ham market is in getting your
sales message to your potential customers-this is called
marketing . Marketing includes making sure your literature is
as good as (or even better than) your product-and that your
sales pitch reaches those few live hams who are your best
potential customers .

I'll bet you thou ght I was ne ver going to mention 73 .
Advertising is goi ng to be one of your biggest sales expenses ,
so give it the se rious thought it rates . Advertising is a very
well-developed an - billions have been spent on research to
find out what works and what doesn ' t. Indeed I'm working on
a video just on how to advertise . In the meantime, if you can
take it, I' ll mercilessly criticize your literature and your ads
a se rvice no othe r ham magazi ne can provide at any price
because none of them ha ve anyone with anything even
remotely like the 35 years I've had in adve rtising to hams.
Unle ss you fall into it , it 's unlikely you' re go ing to find an ad
agency able to hel p you sell to hams-which is , to be kind , a
unique group.

Presuming that sales are of some importance to you, where do
you think you' ll do best? There are four ham magazines-one
for advanced builders- one for co ntest fanatics-one for
ARRL fans-and then there's 73 - which appeals to act ive
hams with small construction projects, with the o nly worl d DX
column, with columns and news about all of the new ham
act ivities such as packet, RTTY, Oscar and so on. The 73
readers buy circles around othe r magaz ine readers because
they ' re active and motivated .

So if you dec ide to try and fight the odds with a ham product ,
give it your best shot with 73-and let me help you win with
powerful , sales-oriented literatu re and ads . A little mail o rde r
business at home is a great way to become independent
mi llions are doing it. Remember, small business is the real
strength of America . . . and it's about the only pract ical way to
have a crack at making big money these days.

Write or call the 73 advertising people-Richard , Ed, or Jim
and let's get you started with power ads which will make you
money .

Anlenna 2

W2DU-VHF

$19.95

$52.00
105

DC Operated
2 Posit ion Relay

(inside your
shack)

oc-:

Purchase from any of o\/er
300 dealers nationwide

or order direct

An/enna ,

'35.50 L-fill Cl OSe
t1U 2 Position

\ On-Off Coupler

I"-- ~ • ., DCI···· ~ -, ~• • • • RF_ -=-i , RF_
• • • • ~-== ,-.

W2AUII".,

$17.95

W2AU ~bIInd f lffile Cor. Balun.

For medlum powei' 11000 ..altS RF mln_) and broadband operation 3-40 MHz.

W2DU Non-Fenrt. Very High Power Baluns

W2OU·HFIH~h_! UNADILLA
" 1.8-30 MHz
"3ClOO--9000 wans .....'Ih 1:1 anlenna SWR
" 1500-5000 wans wIth 2:1 antenna SWA

W2DU-VHf (Hogh Power
and Ellter'lded Range)

°30-300f.4Hz
'2000-400O watls Wllh 1:1 antenna SWR
'1200-2400 wans with 2:1 anlenna SWR

W2AU 1:1

' 50 10SOar 7510 750hm5
' For dipoles. ve.beams, quads

W2AU4:!

" 200 to SO or 300 1075 Ohms
"FOI' high impedance antennas such as folded
dipoles CIRCLE 2M Ott MADER SERVICE CAIl'O

To request Informational brochure, call

508-475-7831
write

ANTENNA'S ETC.
PO Box 215 BV, Andover, MA 01810-0814

(injects DC
ontoCQax)

ThIs system operates from 1.5 to 180 MHz and handles 1250 RFwarts_

Use our antenna switching kit and eliminate excess coax runs.
With this kit and a single run of coax, you can switch between
your antennas remotely. Use 10 add an antenna at modesl cost.
or change array direction.

Other types and combinations 01 rela ys are ava ilable .
Please call orwrite us for more Infonnation. and save on your
coax runsl

30 day MONEY BACK GUARANTEE on all products
Un&dillaJReyco/lnline Is now a Division of ANTENNA '5 ETC.

For 20 years, preferred by Amateur, Commercial
and Military Operators. First with built·in lightning
arrester-minimizes TVI, maximizes power.

~'.,..

Switch All Your Antennas
Over One Coaxial Feedline

CIRCLE 141 OH READER SERYICE CARD

$20.15
10.

12VDC
Energizer
(Optional)

I "-
0 0
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Number 31 on your Feedback urd

ABOVE AND BEYOND

PhllloB. Petr KnB logging QSOJand updating dupr shretson a AMQportllh/r
Pc. U.~ing thr computer attowed Ihr CTNlIl'SlrrS to product clean logs ~ hour
aft er thr comrst "'0.1' o ver,

just about all of Europe. Ken
Birmingham WB21FC worked
nearly 200 stat ions from Chin
coteague .. .using just over 20
watts!

Dame Fortune smiled on us
Ivars located another tower trailer.
Th is parncutar unit. built years
ago by Trevose Electron ics in
Pennsylvan ia for emergency
se rv ic e , s tood 100 feet tall
fUlly c ra nked up . Tom Kirk
KA2VAD bought it. and we spent
the be tter part o f a Satu rday
restring ing the outside li lt line
to make it work,

The balanc e o f t he group
was: Bill Radice K20WR, a long
t ime veteran 01 VHF co ntes ts,
Steve Katz WB2WIK, familiar to
readers as the VHF ed itor of
CO Magazine . and Rich Whiten
WB20TK, one of the big guns on
six meters from South Carolina.
Jim Jarvis N2EA was also to
come along. but unfortunately
hurt his back and neck the day
before .

Bill arrived first at the site on
Thursday, 9 June. He set up etme
Curtis Merrill Harbor area with his
mobile trailer home, expecting to
see the rest of the gang before
midnight. Was he wrong ! Our
party didn't get started until nearfy
9:30 PM from my rouse. with a
van. pickup truck, station wagon.
and rental truck bringing the bulk
of the equipment. antennas, and
accessories. I drew the unenvi 
ab le ass ignment of towing the
100 foo t bea st , wh ich had a
te ndency to f ishta il above 50
miles/hour, so it was a slow, slow
trip , . .We linally pulled in at 3:30
AM and collapsed in the mobile
trailer to rest for a tun day of
antenna work . DJ

(Continued next month.)

etten . 220 was the only band that
didn'j use four yaqis , as mast
space limited us to a stacked pair
of the new Torma ts-erement kmg
booms.

The 1C-475A driving a prototype
THL·2SOU amplifier, courtesy of
Encomm, Inc, represented 70 cm.
Over 250 watts output fed four
stacked Tonna zt-eiement yagis.
We also had a Henry 2004, but felt
that constant retuning of the plate
line during use wouldn't be wonh
the extra 4 dB or so. Plus, it meant
straining the 220 volt supplies to
the limit!

903 consisted of an SSB Elec
tronics LT-33S running barefoot
to four 23-e lemen t Tonn as .
Higher power lo r 33 cm was a pri
ority for this operation, but with all
tne details , it Slipped through the
cracks.

1296 was represented by an IC·
251 driVing an SSB Etectronics
LT-23S, which in turn fed a single
7289 cavity amplifier at about 45
50 watts output. The antenna sys
tem here was by far the most im
pre ssive, with four 55-element
yagis in an " H" pattern. 220 ele
ments on 23 em is quite a bit of
aluminum!

We also had the LMW-13S
transverter on 2304 with a Frontier
Microwave 10 wall amplifier feed
ing four25-element Tonnas.ln ad
d it ion to all this , Tom Hodge
WA2YTM came down from Ro
chester with some neat gear for
3.5 and 10 GHz, using Dielectric
Resonance Oscillators (DROs) for
9 cm and a pair of Gunnplexers on
10Gigs.

Band conditions had been
stellar on six lor days preceding
the event. A spectacular opening
occurred on Monday , June 6,
with openings from the ea st
coast of the US and Canada to

Pho/(J A , A close-up riew ofthe ~ rut '.I'

ne~'1 ~ lower , w'"ch nJOlains yogis/ or
220. 432.903. /296. and 2304 M1Jz!

and wi ngnuts to preven t pin
wheeling.

Antennas

Ivars Lauzums KC2PX provid
ed virtually every antenna used
from his stoc k of F9FT Tonna
yagis . The 5-etement six meter
beam reviewed in the July '87 73
was the antenna of choice for this
trip . Although it's a " short" yagi
with a * wavelength boom , tests
showed it played very well when
stacked in pairs. We reasoned it
might work even better in an " H"
co n fi g u ra tion . As an added
bonus, the dimensions of both the
six and two meter H frames were
identical ... 12' by 12' .

Rigs

I lined up equipment for each
station . On six meters, we ran a
Microwave Modu les MMT 50-28
driving a 4-1 000A through an in
termediate ampli fier. A Yaesu FT·
101 was to be the IF stage. Deb
Davis at ICOM made a tremen
dous effort to secure one of their
IC-575H transce ivers. II wou ld
have been an ideal test of the rig's
capabilities , but ci rcumstances
and delivery dates didn 't work in
our favor ,

An ICOM IC-275A driving a pair
01 3CX800 triodes at over 1 kW
output to four 17-element Tonna
yagis was the 2 meier rep for the
trip. Impressive in any amateur's
book! 220 consisted of an IC-375A
(reviewed earl ier) followed by a
rathe r impressive 6877 amplifier
built by Tom Richmond WB2IEY.
who agreed to come along for the

VHF and UHF Operation

Pele Putman KT2B
3335 Fieldstone Dr.
Doylestown PA 18901

FN27 ••. Yet Agalnl

Well, we did it. After swearing
never to attempt a major multi-op
erat or VHF contest again , and
vowing not to tear my station apart
for the 15th t ime i n ei g h t
years . . .SCORE members made
a re turn pilgrimage to Chin
coteague Island lor the 1988 June
VHF aso Party.

Perhaps such a return was in
evitable. After last year's opera
tion (when the equipment was
modest and the band condi tions
anything but!), the second-guess
ing commenced in earnest . Could
we have broken Top Ten with
more power? Higher antennas?
More antennas? More operators?
More towers? Higher-powered op
erators using more an tennas?
The ust goes on ....

As 1987 turned into 1968 , I de
cided enough was enough. like
General MacArthur, I foolishly
stood atop the ruins of my January
SS station and cried, " I shall re
turn !"

Early Planning

The plan seemed a cinch , We'd
rec ruit more operators, bring
more aluminum, run more power,
and separate the six meter station
Irom the rest of the group by at
least five miles. Seriously, we
planned on bringing two tower
tra ilers and several sections of
Rohn 25 to allow more flexibility,
especiall y on the UHF band s,
where rotor control was crucial
during the active rours.

By March, a more ambitious
plan superseded the first . We de
cided to run stacked antennas on
as many bands as possible- in
cluding six meters! We put in a
great dea l of work assembling
beams and constructing H-frames
in the next few month s. Mike
Crawford WA2VUN (whose ac
complishments as a welder and
tower al icionado have been well
chronicled in 73) came up with a
clever design for both the 6 and 2
meter frames, using ~ ~ walt 2~

diameter atuminum tubing with
¥a ~ stubs welded on. These stubs
then slid inside the cross brace,
and the assembly was secured
using '\\~ X 2 'h~ stainless bolts

73 Amateur Radio • September, 1988 87



VISA-MC
AMEX-DISC.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

(EVERY DAY A HAMFEST)

BUY SELL TRADE
ALL BRANDS NEW AND RECONDITIONED

WE'LL BUY YOUR EXTRA RIG
STATIONS-ESTATES ETC.

Call 913/381-5900
FAX 913/648-3020

SEND $2 FOR CATALOG AND WHOLESALE LIST

HAM RADIO LICENSE
SELF STUDY GUIDES

It is easier than ever to become a ham radio
operator! All of the questions and answers
that appear on all amateur radio license
examinations are known and published' All
manuals contain all wore-tor-word ques
tions, multiple choices with correct answer
identified. A short explanation t ells you why
each answer is correct!

WRITTEN TEST PREPARATION
NOVICE (302 Questions) $4.95
TECHNICIAN (288 Questions) $4.95
GENERAL (286 Questions) $4 .95
ADVANCED (507 Questions) $4.95
EXTRA CLASS (44 1 Questions) $4.95

(plus $1 .50 shipping charges each)
All5 MANUALS (Postpaid) $22.95

MORSECOOE TESTPREPARA TlON
The code teac her (0-5 wpm) $9.9 5
(2 cassette t apes-add $1.50 shippIng)
3-15 wpm (Speed Builder) $4 .9 5
13 wpm Test Prep Tape $4.95
12-22 wpm (Speed Builder) $4.95
20 wpm Test Prep Tape $4.95

(plus $1 .00 shipping charges per tape)
All6 TAPES (0·22 wpm) $29.95
(SiXt apes 0-22 wpm shipped postpa id )
ALL MANUALS/CODE TAPES $49 .95

All o rders shipped same day received
Credit card phone croers-cro a.m.cz p.m.

W5YI MARKETING
P.O. Box #5 6 5 10 1

Dallas Texas 75356
Tel : (817) 548-9594

the 230A Linear Amplifier
Something new in a high power, high quality, HF linear amplifier

The Advanced Radio Devices (ARD) 230 series represents a new generation in high power
linear amplifiers. Utilizing microprocessor control, the 230 provides full "HANDS OFF"
automatic operation.

,. Full power is always available
,. Completely automatic
,. Microprocessor controlled tuning
.. No time limit (or QRO
.. Fun QSK
.. LCD metering
.. VSWR readout
.. Mieroproceseoe controlled protection
.. Automatic tube monitoring
.. Eazy modification for 10 meters
.. RS~232C output for external control
.. Modular construction
.. Export/commercial vereicne available
.. Remote antenna switching control
.. Remote control up to 250 feet away
.. UPS shippable (3 boxea)

Frequency: all amateur (1.8 - 21 MHz)
Drive: 50 ~ 80 watts for full output
Output: 1500 wath PEP
Input Impedenee: 60 ohms unbalanced
Input VSWR: 1.5:1 (higher on WARC)
Output Impedence: 50 ohms unbalanced
Harmonic Supp: greater than ~45 dB
Intermod proda: more than ~35 dB down
Duty: CCS (cont. commercial BYc .)
'Tubes: EIMAC 3CX800A7 (two)
ALC: 0 to -6 VDC
Output Configuration: Pi~L

AC Power: 230 VAC at 20A
Size (WHD in inchea) &. Weight

MicrocontrolIer: IOx6x9 at 5 lbe
RF/AC unit: 14x22x13 at 86 lbs

O d S· 800 368 3270 Local & tech infor er . - - 703-938-3350

EEB Electronic Equipment Bank
516S Mill St NE, Vienna, VA 22180

(juzt minutes from Washington, DC)
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Number 32 on your Feedback ur<l

JA0DNE

We say, " Even a worm will turn ."
Hamming in Japan also pro

vides some surprises. For exam
ple, when 20 meters is open to the
Or ient, there are so man y
Japanese on the air that many
American operators get the im
pression that almost everyone in
Japan must be a ham. Actually,
there are only 33,043 Japanese
hams, or one out 01 every 3,674
residents, which is about one-sev
enth of the United States' ratio of
one ham for every 544 residents.
But as the typical US DXer knows,
Japanese hams are persistent ,
diligent, and committed. They
love to contest. They compete

with a vengeance. They
chase QSL cards like
gold.

Yet apparently few
American hams realize
that the skills in speaking
English so many Japan
ese hams demonstrate
often come not from real
knowledge 01 our lan
guage, but from weekend
cram courses which spe
ciali ze in teach ing just
enough English to handle
bare-boned QSOs.

As pr eviousl y noted ,
some economists predict
thai by the year 2000,
Japan will be the fore
most economic power in
the world. In preparation
for that era , Japan is

p l anning several " m e g a 
projects. " On a 1,100 acre landfill
in Tokyo Bay, a "suocrty" of 24
high rise buildings, condos, and
shopping centers will be built for
44,000 residents and 115,000
workers. Nearby, a 245-acre man
made island will provide the head
quarters for international satellite
communications. A $6.4 billion
roadway crossing the bay will in
clude the wortd's longest bridge
and the wortd 's longest underwa
ter tunnel. Ashore, Japan intends
to build some 3,700 miles of new
roads, more than 50 commuter
airports, and 15 international air
ports.

Alilhat does not include the tun
nel and bridge completed this
year which , for the first time, have
tied together Japan's lour major
islands.

But Oxers should really cheer
for Japan's most spectacular pro
posal ever: the construction of an
island 270 miles square, larger
than Singapore and Hong Kong
combined . The island woutd
provide homes for about a million
people, and would be an indepen
dent new country!m

NAGIAND .JAPAN

tmzere. making the country self
sufficient in rice , and nearty so in
fruits and vegetables.

It is also well known that educa
tion is afforded mater emphasis in
Japan. According to the editors 01
the Time-life book, Japan, the
Japanese are " the wore's most
educaled people." Although at
tendance is not required, more
than 90 percent of Japanese
youth graduate from high schOOl.
(In the United States , only 44.7
percent of our youth complete
four years of high school .) On
tests taken by students in 19 in
dustrialized countries, the Japan
ese scored highes t on most

Ken Wakabayashi
51·2 W"l:iIITliya Yoshida Hirooka Shio iiri.g, j
NAGANO 399-07 JAPAN JCC#0915

subjects.
To he l p insu re academ ic

ach ievement, Japan has more
tha n 20 ,000 private schools
specializing in preparing young
sters for the tough high scnoor
entrance exams. They enenc
these private schools every mom
ing belore going to their regular
schools, or late in the arterrccn
and early evening, and many re
turn for still more concentrated
study . Some of these schools
even have dormitories for stu
dents who study too late at night to
return home.

It i s generall y known that
the Japanese are big on proverbs,
but it is less well known that many
01 their wordings, wh ich seem
so quaint 10 American s, are in
essence quite common proverbs
in our country. For example :
The Japanese say, " Ichi ni '10;0,
ni ni ku sri, " which translate s
as " Sanitat ion fi rst , medi cine
next ." We say , " An ounce 01
prevention is worth a pou nd
01 cure." They say , "Hotoke
no-xae mo sencc. " meaning
" Even Buddha is provoked upon
being importuned three times."

OP:
OTH:

Qth is Japan

ticipating in what Americans call
" pep rallies." Workers motivate
themselves to greater output by
Chanting slogans , poems, and
songs. Typica l is the company
hymn , " Grow, Matsushita, Grow,
Grow, Grow."

In addition, in many Japanese
companies, all employees at all
levels, from the newest laborers to
veteran executives, participate in
decision making. In their view , the

decision itself is not as important
as insuring that everyone is in
formed and committed.

While many Ame ricans have
heard about the se curious pro
cesses, fewer know that the tech
niques have been un ified in a
system 01 management called
" Theory Z." Theory Z was named
by an American man agemen t
consu ltant , Wil liam Ouctu. He
says the theory is based on the
concept " that involved work ers
are the key to ocreesec produc
tivity ."

Many Americans know thai this
theory is now being used in vari
ous forms and degrees by some of
our own companies . The diversity
of those firms is surprising: They
include Hewlell-Packard , Intel,
Rockwell International , United
Motors, and others.

The Japanese have also incor
pora ted innovations into their agri
cultu re . The typical Japanese
farm cove rs only 2.5 ac res . At
the start of this century. the coun
try produced only 80 percent of
the food needed by its residents.
Today, Japanese farmers use sci
entific methods and chemical fer-

•
"l,
~••

OTH-DX

Leon Fletcher N6H YK
274 Webster Drive
Ben Lomond, CA 95005

Lancl 01 the Rising Sun

Many American hams know a
fair amount about Japan (JA..JS).
yel there are many surprisi ng de
tails about that fascinat ing coun
try not widely known.

For example , wh ile Japan's
great economic growth is com
mon knowledge, many
people are not aware of
th e e xt e n t o f thai
ecn teve mam . Japan
leads the world in build-
ing Sh ips, pa ssenger
cars, television sets, and
rad io receivers. Its rate of
growth in manufacturing
exceeds that of all other
non-Communist cou n-
tries . It is fi rst place in
daily newspaper ci rcula-
tion and number of televi-
sion nansmrtters. More
people use motorcycles
lor transportation than
anywhere else. Its fishing
industry is more produc
tive than thai 01any other
country .

Today Japan is th e
third richest country in the world.
Some econom ists predict that
by the year 2000, just 12 years
from now, Japan will be the fore
most economic power in the
world.

It is also widely know that Japan
is a very crowded country. II is
slightly smaller than California,
but has nearty five times the popu
lation. ln Tokyo, the typical couple
lives in a two-room apartment of
only 400 square feet. In suburbia,
the average family lives in a house
about the size of one of our two
car garages. But Japan also leads
the wortd in the rate of housing
construction.

De spite such cram ped liv
ing quarters, Japan ranks first
among larger countries on the
" Physical Quality of life Index."
Even so, it also leads the world in
the consumption of alcoholic bev
erages .

Behind those rankings, which
were reported in George Kurian's
New Book of World Rankings , are
Japan's well-known, but unusual,
management techniques . In
many firms employees start every
workday by enthusiastically par-
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BARTER
CSL. TO ORDER. Va'iety at . lyle s , wlo's,
card stock, W4BPD aSLs. PO Drawer OX.
Cordova SC 29039 BNB260

THE DX 'ERS MAGAZINE Up-to-date , infor
mativa. interasling. Comp,led and editl>d by
Gus Browning W4BPD. oxec Hooo< Roll
CMific8te 2--4, Send fa' free sample and
subscription infO<'malion today . PO Drawer
OX, Cordova SC 29039 , BN 8 2111

POST CARD CSl KIT Converts post cards.
photos 10 OSLs' Stamp brings c ircular K·K
Labels . PO Bo. 412. Troy NY 1218H1412.
BN8498

COMMODORE and AM IGA CHIPS World·
wide Oistnbut'on . Low prices . Power sup·
p lies. d iagnostics. paris , etc . Kasar" Mi
crosystems, Inc .•38 Murray Hill Drive. Spring
Valley, NY lQ9n, Ca ll toll f'ee \·800·248·
29830.914·356-3131 BNB529

SUPERFAST MORSE CODE SUPEREASV.
Subhminal casselle. $10. LEARN MORSE
CODE IN 1 HOUR, Amazing new supefeasy
leeh nique , $10 , BOlh $17. Moneyback guar·
ant", f fee calalog; SASE. Bahr. Depl 73-5.
PO Bo . 15433. Rio RanchO. NM 87174
BNB531

58-220 OW NERS! -Enhance perfo rm ·
ance-add new leatu res, 14 Slep·by·step
mods wh,ch Include: luned· inpuI6· and 160·
meIer operallon . heavy-dUly power supply
mods. full aSK operalion. solid-Slate bias
conlrol , and many mOre, Source 01 parts in
c luded . One lIme 50% reeete 10; new mods
subm llled and lwo Iree updales. 10 pages 01
leeh infoon the 3·500Z, Order loday_$10 per
copy piuS 51 postage, SASE lor info. Bob
Kozlarek WA2Saa, 69 Memorial Place. Elm
WOOd Park NJ 07407. BNB5-ll1

MARCO: Med'cal Amaleur RadioCouncil cp
erales da,ly and Sunday nelS, Medically on
ented amate urs (phys icians, dentists , veteri ·
narians, nurses, l herapisls. elc .) invited to
jo'n,For infOfmahon,w rote MARCO, 80. 73's ,
Acme, PA 15610, BNB612

WRITTEN EXAMS SUPEREASY. Memory
a,ds lrom PSycholog,sUenglneer cut sludy
lime 50%. No. ice , Tech , Gan; $5 each, Ad
vanced , E.tra: stoeecn. Moneyback gua ran·
lee, Bahr , Depl 73-5, PO eo" 15433 , Rio
RanchO, NM 87174 . BNB624

RECHARGEAB LE BATTERIES NiCd
Pac ks/lnse rlslRebuildmg E. acl Repl ace
ment Packs: v aesu FNB2 I WIlson BP4
$22.95. Santee 142/1200 $21.95. Motorola
HT220-Shm 529.95 , HT220·0mni 534,95,
GE: PE/MVP $48 75, RCA TacTec $59.95,

I
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Number 33 on your Feedback card

'N' BUY
Battery Inserts, tCOM BP2J(;M2 $17.95. BP3I
CM3 $16.95. BP51CM5 $23.95, BP7/BP8
$29.95 , Kenw ood : PB21 $1 1.95, PB24
$19,95, PB25/25H/25 $24 .95, Azden 300
$19.95, Tempo 5 11270 $21 ,95, 51.2,4 ,5,151
4SO $22.95, tee-tee 2991 $24.95, Slandard
BP11C1l8 $24.95, Regency 1000 $19 ,95,
3XAA PhOne $5.75, InserlS inslalled: ICOW
Ken add $4.00, Rebu ilding: veasu FNB3
$34. 95. FNB4 $3 7 95, Slandard B P11
$27.00, olhers available. SASE/calalog. In
PA add 6% Add $3 Shippinglorder. CUNARD
ASSOCIATES, Dept. 7. RD.6 Box 104. Bed
ford PA 15522, BNB628

ROSS SSSS NEW SPECIALS: KENWOOD
TS·440S $989 90, TW-4100A 547990, T5
140S $784,90, TM·721A $629.90, TM<l530A
S409 .90, TS·780 S769 .90. AEA PK·64AJ
WHFM $214.9O. ICOM iC·290H S489.9O, IC·
471 A $739.90, IC·UA $339 .90 , IC·2 AT
$2 49. 90. IC·781 $5939. 90, YAESU FT·
270RH $299,90 , FT·73RTT S2'95.9O, FT·
747GX $754.90. All L T O (Limited Time or,
l er) LOOKING FOR SOMETHI NG NOT
LISTED?? CALL OR WRITE. Over 8780 ham·
relaled ,tems in slock for immediate ship.
ment MentiOll ad. Prices cash, F.O.B. PRE·
STON WE CLOSE AT 2:00 SATURDAYS &
MONDAYS, ROSS DISTRIBUTING COMPA·
NY. 78 SOUTH STATE. (P.O, Bo. 234) PRE·
STa N 1083263 208·852.(l830. BNB654

Kl BV DX AWARDS DIRECTORY. Complete
rules fo' over 830 cert,ficales , 99 coonlries ,
200 pages. $14.60 POSlpaid . Ted Mehnosky ,
525 Foster SI., Soulh Windsor CT 06074·
2'936, SNS672

DSL & RUBBER STAMPS· TOP QUALI TYI
Slates. World Maps, USA. Key, Shullle ,
Globe aSLs. Report Form Ruboor Sla mps
More! Samples $1.00 IRefundable W,th Or·
der). Ebbert G,aphics 0 ·7, Box 70, Wester·
. ille OH 43081 BNB675

COMPUTER CODE PROGRAM, New. seer
value. Does everythm9' Free dela,!s: SASE.
Bah' . Dept 73-5, PO Bo. 15433, R,o Raneho,
NM 87174. BNB691

CHASSIS AN D CAB INE T KITS SASE:
K3IWK . 5 120 Harmony Grove Road, Dove,
PA 17315 BNB698

CALL SIGN BADGES Cuslom license plate
hold ers Pe'sonal, d ist ,ncl 've, Club dis
COlJnrs. SASE . WB3GND, Bo. 750, Clinton
MD 20735. 301·248·7302. BNB699

ROSS SUS USED Seplember SPECIALS:
KENWOOD TS-930SIVI'AT & 2 CW F!LTERS
$1499 .90, TH·4 15A S26990, TR-3600A
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S269.90 TM·421A $309 .90 . TM·4 11A
S299 ,9O, ETO 374A S1795.90, YAESU FT·
ONElVI' 3CW FL 1AM FL $1299.00. FV.2OQ
VFO $99.90, FP-107E $109.90 DD-l DIS
PLAY S129, 90 AMERITRON AL· 1200
$1199.90, LOOKING FOR SOMETHI NG
NOT LISTED?? CALL OR WRITE, WE HAVE
OVER 300 USED ITEMS in Slock MENTION
AD. PRICES CASH, FOB PRESTON. WE
CLOSE AT 2:00 SATURDAYS & MONDAYS,
ROSS DISTRIBUTING COMPANY , 78
SOUTH STATE, P,O BOX 234 , PRESTON
1083263; 208-852-0830, BNB709

DIGITAL AUTOMATIC DISPLAYS All ra
dios, GRAND SYSTEMS, POB3377. Dep'IA,
Blaine. Washinglon9823O, BNB726

IAMBIC KEVER Need a small, low cosl, low·
cur ....nf.<:lra in keyer? This four·IC CMOS unil
will have you slin9in9 slrln9S of dots and
dashes in nolime. Desijlned by Paul Newland
AD71 , ee unit fealures dOland dash memory,
side lone generator and key circuit current
amphl ier. AlIhoU9h the low levei Si(\(ltOM
generator and keyef cu rent amplif,er wefB
louled as opl ions In the {)fi9,nal article, the kil
we offef includes both of these functions. Or.
(\(Ir ~J 51 .KIT $19,95 Or assembled & lesled
board lor $2'995 ~ 1 5 1 -ASY . Add S2.SO lor
shiPl''''g pef order. Cal lI. residence add 6%
sales lax. V,sa & lAIC accepled. A & AlOngi.
neering, 2521 W. laPalma. ~K, Anahe,m. CA
92801; 714·952·2 114. FOf more inlo On kil see
June 68 OST. BNB732

HAM TRADER YELLOW SHEETS. In our
271h yea'- Buy, Swap, Sell ham radio gear,
Published tw ice p month . Ads quickly circu
late-no long wail fOf results. Send 110 SASE
tor sample copy. $13 10r one year (24 Issues)
PO,B, 2057, Gten Ellyn, IL 60136·2057.
BNB741

E·l CODE Complete novice code cou rse on
90 minUle tape by maSle, InS1rUClOf $8 post.
pa id, P,act ice lapes 301 most speeds from 510
20 wpm $7 poslpaid E·Z CODE. Box 29t113,
Atlanla GA 30359 BNB744

sssss SUPER SAVINGS snss on electron·
ic parts, componenls. supplies and COmpUler
accessories. Free 4o-page Calalog IOf Self
Addressed & Sla mped Envelope. Gel on our
ma ,ling list , BCD ELE CTRO, P.O , Box
830119, R,chardson TX 75083 0' call 214
34:}.1770, BNB749

HAM RADIO REPAtA. all makes, mode ls E.·
perienced reliable service Robert Hall tree
lronics, Box 280363. San Franc isco. CA
94128-0363; 408-729-8200. BNB7S1

HF MOBIL AMP : 50 10100 wal1s inpul, 660
PEP OUlput . 2 to 30 MHz, Retail $599, Guar·
anteed, Micro Products. 497 W, AUSl'n Gid·
dings TX 76942; 409·542·09'90, BNB755

HAM HOUDAY in VPS, Join cycle221un f,om
fare OX QTH TUfks & Caicos Islands. We
supply transcetvers , antenna, process li
cense and offe r accomodalions as low as 7
nijl hts $390 each double occupancy in pri·
vate bungalow. Drrect Pan Am service , 80
minutes M'ami. Details VP5D, P.O . Bo .
100858. FI. Lauderdale FL 33310. BNB760

WANTED: Ham Equ,pment and other proper
ly. The Radio Club of Junior High SChOO 22
NYC, Inc. is a nonprOfil orgaoizahon, granled
501(C)(3) slatus by the IRS. inco<porated w,th
lhe goal of us"'g the theme of ham race 10
further and enhance Ihe education 01 youn9
people. You' prOj)<lrty donal,on Or hnancial
support would be great ly apprecialed and ac·
knowledged With a receipt fOf your lax (\(1

ductible comribuhon, Your card is inviled fOf
our " QSL 01 lhe Week Awa'd" contest and
please lo,n the "Classroom Net" on 7.238 al
7AM dally . ContaCT WB2JKJ using rhe call·
book 0' lelephone 516·674-4072, 24 hours
seven days a week . Thank you' BNB762

R·390A Receiver Parts: info SASE, CPRC·
26 mihta,y Manpack Radio, 6 meter FM, with
anlenna, crystal, handsel ' $22.SO, 542,501
pal'- Mol ilary-spec TS·352 VoltohmiMultime·
Ie" leads, manuat $12.SO. 54.5OIpiece ship.
ping, $9 maX1mum. Baytfon,cs, PO Boy 591.
SandUSky, OH 44670. BNB763

1968 " Blossomland 8last" Sunday . ocrc
eer 2. 1986. Write " Blast," PO. Box 175.
SLJoseph, Mi 49085 BNB764

WANTED: Hallicrafter SX·l 17 Receiver in
good . bad or part ially complele condilion ,
wrlle Joe Karr N9FAU, 3800 Cheyenne Ct,
Racine. WI 53404 BNB765

INDIVIDUAL PHDTDFACT FOLDERS. 1110
' 1400, $4.00. 11401 up, $6,00. Sams bocee.
$7.00. Postpaid. Aleen Loeb, 414 Cheslnul
Lane, EaSl meaddow, NY 11554 BNB766

VHF TO MICROWAVE PARTS: GaAsFETS,
MMIC's, IransislOfS elc . SASE: WA31AC.
7146 Monlague SI.. Philadel phia , PA
19135, BNB771

HAM PLAQUES Your callsign cus100l routed
and tinished in cedar app'ox. 4 x12. Pertec1
for wa ll or des k. Money back guarantee.
$14.95 ea. plus $2,50 poslage, (In WI add
5% ), Send c heck and aSL to: Country
Carvef , P,O . Box 18727, Milwaukee , WI
53216. BNB772

CALL LETTERS Attract ive MagneTic Call Let·
ler Slrip lor your Car in lieu of e.pensive I~

cense plales. White on black wilh lellers ap
prox. 1 inch high. Send $9 + $1 shipping and
handhng wilh your call and address 10 Bob
Johnson, P.O Box 14305, Columbus, OH
43214. BNB773

TRADE DRAKE W-4 WATTMETER for your
RX.looPalomaranlennabridge, N5AX,2749
Apollo Dr, Barslow, CA 92311, BNB774

HAMLOG COMPUTER PROGRAM Full fea·
lures, 17 modules. AUlo-logs, 7·bend WASJ
OXCC. Apple S19,95, IBM, CP/M, KAYPRO,
TANDY, C128 S2495 73·KA1AWH, PB
2015 , Peabody, MA01960. BNB775

WANTED: Allied Radio AX·19O. SX·I90, All
Knight.Kits, Manuals. Latayel1e CB, S,W..
Ham, Hallicralters SX-133 w,th R-51 Speak.
er, HA·19 Cal., HT-33B Linear Amp., Ham·
martund HQ.l 80 wilh S·2OO Speaker, Allied,
lalayelle, Heath. Radio Shack Calalogs.,
OSTMagazines 1920-192'9 wilh yearly Hand
book Anlhony J. Mignogna, 25432 Second
Streel, EI Toro , CA 92630 , BNB776

WANT ED :Shorl wave Handy or Mobile
Transce iver, Dl4KBY P,O, Box 1824, 0-5020
Frech<ln 1. West Germany, BNB?77

HAM KITI54 for IheC-64J128. Amemudriven
disk conla ining CODE MASTER/64 aver·
sa"le code p'aclice program, wil hCPO di rect
ecce key ccnoectcn tully adjustab~ speed
and characlers, optional FarnswOfth.

Also ANTENNA TAPEMEASURE a com.
prehens ive antenna consuucncn aid wi lh
graphics. hne ofs,ghTand more. FREE bonus
min imufl program. Send $19.95 10: SOLAR
WIND SOFTWARE 301 OJAt RD. BOX 168,
SANTA PAULA. CA 93060 BNB 776

WANT 73 MAGAZINE JAN . 196 1, DEC 1964
issues, W9SS, 5006 N. Second SI., Loves
Park, IL 61 11 1·5609, BNB779

LA BORATORY Equipment ElecTronic Tesl
Equipment Components. Unusuall1emS._ln·
dustrial and Governmenl Surplus and priced
Cheap' Send SO,' 10; catalog 10: Lehman Sci
enWic EqU ipmenl , R 0 1 . Bo. 58 0 ,
W' ightsv ille, PA 17368 . BNB7BO

WANTED: Microwave$yslemS News(MSN) ,
RF Desig" and OEX MagaZines (\960·
presenl) Call collecl 519·742-4594 (Ontario)
alte, 6PM Eastern l ime. BNB76 \

WANTED : MILITARY SURPLUS RADIO
EQU IPMENT, WE NEED ARC'164, ARC·
114. ARC·115. ARC·116, ARC 159, ARC1BO,
ARN -1 16, RT.1159A. APN.171 . GRR·23.
GRR-24, COLLINS GRC·171 , 718U·5, 71911. ,
TOP DOLLAR PAID OR TRADE FOR NEW
AMATEUR GEAR, WRITE OR PHONE BILL
SLEP, 704·524-7519. SLEP ELECTRONICS
COMPANY, HIGHWAY 411. O TTO. NC
28763 BNB782
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Continuedfrom [1<1/:t' 12

Figurt' 9. 1hiJ is tht' Ion anaivsis: for Iht' urrungr 
mt'llt in Fil(urt' 8.

M,. "! "1 '0.'......
FiRU't' II . VHF transmatdi.

the QTH of a fellow amateur. It shows the
relat ive unimportance of SWR as a stan
dalo ne entity .

This fellow is interested in packet. And
since packet is us ua lly opera ted s implex o n
VH F , he decided to run a lot of powe r: 100
watts . An 8-9 year o ld Ringo Ranger was on
his roof and was fed with 100 feet of RG
58 /U. After so me power supply agonies , we
got the r ig on the a ir and measured an SWR o f
1.2 : I at the input tothe transmiss ion line . We
were encouraged, just like Joe Ham . Since
the antenna and connectors had been exposed
for a long t ime, I suggested an up close in
spection. We took the SWR meter with usand
hooked it up right at the base of the antenna .
The transmitter was tu rned on and the SW R
measured 3 : I between the antenna and the
feed line . How can this be? The SWR was so
good at the input end and so bad at the antenna
transmiss ion line j unc t ion. I got OUI the
A RRL Antenna Book and o n page 76. 10 and
behold , the re appeared almost the exact situa
t ion that we had . It was surp ris ing to me Ihat
the loss in loo feet ofR G 58/ U atl50MHzis
6dB . Refe r 10 Figure 610 sec that RG 58/U is
not very good a t these frequencies .

Of the o rig inal 100 watts in. only 25 watts
reached the antenna. The rest was d issipated
in the coa x.

Fro m Figu re 10 it can be seen that a mis
match of 3: I means thai 24 % o f the power
will he reflected . or 0 .24 X 25 wart s = 6
watt s . Of the 25 walls reaching the antenna, 6
wa rts wou ld he reflected . In its travel from
the antenna back to the input , thi s 6 watt s wi ll
see the same 6dB attenuation as the incident
wave . So 6 watts a ttenuated by 6dB means
tha t 1.5 watts a rrives back at the input as the
measured re flected power wave . 100 wens
measured going in and 1.5 wans measured
coming hack yield an SW R of 1.2 : I .

The cure? Replace the RG 58 /U wirh lower
loss cable, suc h as RG 81U, to reduce the linc
losses and use a VHF T ransmatch to accom
modale the mismatch at the antenna .

By itself the SW R looked e xcellent . BUI hy
itself the SWR is by no means a measure of
antenna system efficie ncy.

Insert ion Los."

Yo u don 't ge t someth ing for nothi ng .
Addi ng a Transmatch , o r any kind of match
ing device will cost you . The cost is ca lled
" inse rtio n loss" and il means exac tly what it
says . If you inse rt something in the antenna
system. there is a pr ice to pay .

The widely used Transrnarch insertion loss
has been pegged at 3% by Lew McCoy , the
inventor. Other types of antenna tuners will
probably be about the sarne. Ij'art two in next
month's Issue of 73 1D1
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Fecdline Radlanon

What about feed line radiat ion with the
higher SWR?

Hogwash ! The feed line is completely en
closed in the outer shield of the coax . One
way a feed line can rad iate , and not 10 any
significa nt amount. is for the t ransmissio n
line to be asymmetr ically placed with re lation
10 the anten na . If Joe had wrapped his coax
around the radiating element , a curre nt would
have been induced in the outer skin of the
shield .

Another way a feed Iinc can radiate is when
the currents in the tw o conductors a rc un
equal . This happens when you feed a bal
anced ante nna wirh unhalanced t ransm issio n
line . Feed ing an inverted V direc tly with coax
is the most common situat ion of this type of
cond ition. The cures a re e ither to usc a balun
(expla ined later), o r to dct unc the transm is
sion line by select ing line lengths from the
ARRL Antenna Book , C hapter 3, Fig . 3-49 .
But th is has no relationship In the SWR. The
only time feed lines radiate is when some
thing e lse is wrong .

When Joe was operating with radials and
experie nc ing the higher SW R his radiated
powe r was 88. 5 watts . Compa re this wi th the
45 .5 wans from an antenna system with an
SW R of I: I. How can this be? Isn't reflected
power lost and dissipated in the fina ls of the
transmitter?

The answe r 10 both of these quest ions is
" No. " As sta ted ea r lie r, as long as you can
provide a conjuga te ma tch with rhc transmit
te r output tuning o r other matching circu it
(Transmatch) , the impedance that the re fl ect
ed wave sees at the tra nsmitter e nd of the
transmission line is O± jX . No power is ab
so rbed. It looks like a short c ircuit where the
electric fie ld collapses and the magnet ic field
increases. This causes total re re flection of
the reflected wave bad towards the antenna
and is additive to the transmitte r supplied
powe r. The reflected powe r wave ne ver
reaches the finals . The reflected wave does
cause a change in the input imped ance of the
a ntenna system that must he tuned out . If this
is not done , the finals will diss ipate power
that it can not del ive r to the antenna sys tem
duc to a mismatch between the transmitter
and the antenna system .

A True Story
A not her scenar io fo llows . This is a t rue

story and it concerns an ante nna situation at

f"igurt' 10. Ratio ofrt'flt'fu d p"wu based ,m SWR.
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Why are reports from the frin ges im
proved with the higher SWR antenna w ith the
radials?

A knowledgeable member of the comm it
tee examined thc data that wa s gathered and
reasoned that without the rad ia ls the total
impedance that the whole ante nna system saw
was a s imple impedance divider consist ing o f
the antenna imped ance of 250 and th e
ground res istance of 250 . This situat ion is
the same suu auon that ex isis with anv di
vide r. Therefore , 50 percent of Joe 's radial
mg power was being radia ted by the antenna
into rhe ether and 50 percent was going into
heating up the grou nd. When the radials we re
installed the grou nd resistance went to zero,
essent ia lly and the load that the antenna sys
tem sa w consis ted o nly of the a nt enna
impedance . Since the antenna impedance was
250, wo rkin g in a 500 system the SWR had
to come out to be 50:25 o r 2 : I. The major
difference being that a ll of the t ransmitte r
power output was going into antenna radia
lion except for losses in the transmiss ion line .

The Boltom tine

What were the actua l powe rs radiated in
each of these instances?

The power output of Joe 's rig was J{K)

watts as measured into a dummy load . In
order 10 get to the antenna , Joe had to run 100
feel of RG 8/U.

From the chan.the loss per 100 feet of RG
8/U a17.0 MH z is 0.42 dB . This means that
when Joe' s transmitte r output of 100 walls
gels to the antenna, there is only 90 .9 watts
left . The rest is lost in the coax. In the fi rst
instance when Joe wa s opera ting without ra 
d ials wi th an SWR o f I : I , a 250 RF ground
re turn . 50 '1 of his usable power went into rbe
ground , or a loss o f an addi tional 3 .0dB for a
totalloss o f 3.42 d B.

When Joe was opera ting without rad ia ls
and a good SWR his to tal radiated power wa s
down 10 4 5.5 wa tts from his orig inal 100
wails .

When ground radia ls were installed the for
wa rd line loss o f 0 .42 dB st ill existed . The
only o the r loss experie nced was an addi t ional
loss due to the 2: I SWR. What docs this
mean?

The incident power wave suffers a loss
due to transmission line attenuation . In an
unmat ched antenna system there is an addi
t ionalloss that the reflected power wave suf
fe rs in its travel fro m the antenna back to the
rransrniuer end of the transmission line . The
addi tiona l loss amounts to about 0 . 11 dB
(from the g raph for a total loss of 0 .53 dB .



It's a lesson you leam very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

Facsimile Screen Display

2 Software Support

Brings you the
Breakthrough!

3 Proven Winner

Advanced Electronic
Applications, Inc.

P.O. Box C-21GO
Lynnwood. WA 96036

206-775-7373

No matter what computer or ter
minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controller. Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along wi th
most major U.S. amateur magazines,
have reviewed the PK-232 and fou nd
it to be a good value and excellent ad
d ition to the ham station.

No other multi-mode controller of
fers the features and performance of
the PK-232. Don't be fooled by imita
tions. Ask your friends, or call the
local amateur radio store . We' re con
fident the PK-232 reputation will con
vince you that it's time to order your
very own PK-232.

Cal l an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232.

•

-

•
• • •

-

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
packages available exclusively for the
PK-232....PC Pekrart with Fax for
IBM PC and compatible com puters,
and Com Pakran with Fax for the
Commodore 64 and 128.

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data. and printer operation. and a
second program for transmis
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5- 1/4" disk and the Com
modore programs are plug-in ROM
cartridges.PC Pakran Packet TXJRX Display

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in six
digital modes, and can be used with
almost every computer or data ter
minal. You can even monitor Navtex,
the new marine weather and naviga
tional system. Don't forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW internal
modem with an eight pole bandpass
filter followed by a limiter dis
criminator with automatic thresho ld
control.

The internal decoding program
(SIAMtm

) feature can even identify
different types of signals for you, in
cluding some simple types of RITY
encryption. The only software your
computer needs is a terminal program.

1 Versatility

CIRCLE 65 ON RU.DER Sf:RVICf: CARO



Chosen By Amateurs For Over 15 Years .
Winner of the Manitoba Design Inst itute

Award o f Exce llence.

Wi ll Accommodate New Bands From

2To 20 Meters.

\e~5

'/-0~e
7><:,0

\<0,
\0 ,

~o~ 2 Element $250 .00
00~'3- 3 Element $420.00

p....{\\e 4 Element $565.00
Ou'().o Price is F.O.B. Boissevain.

'!\'3-55 Includes U.S. Custom Duty.

' '!Je~ c;: Kit Incl udes: Spider, Arms. Wire, Balun
YO \ Kit and Boom Where Needed

Boissevain, Man itoba, Canada RIKl EI
P.O. Box 291, Telephone (204) 534·6184

$239.95

$498
MO·1252

60MHz Dual Trace $949
40MHz Dual Trace $699
20MHz Dual Trace $379

15·25 % Discount
Vl060

100MHz
$1285

Digital Triple Power Supply
Mod.1 XP·765

V660
V422
V212

$239.95
Q.20V @ 1A
D-20V @ 1A

5V@ SA
Full y Regulated, Short Circuit Protected
with 2 limit ConI. 3 Separate Supplies
XP·660 wi Analog Metel"l 5169.95

I~;·
,,",~~~1~.

• ;0 ' _'&l4
Scop••

MO·1252 35MHz Dual ' race $498
MO-1 251 20MHz Dual Trace $349
wi Two l x, l Ox l 00MHz probes , manual
8·3000 10MHz fully calibrated $239
P-2 Scope Probe 100MHz $23.95
P-l Scope Probe 65MHz $19.95

Sine, Square, Triangle
Pulse, Ramp, .2 to 2MHz
Frequency .1 1hru 1QMHz

GF·IOI5 without Freq . Met.r $179

HITACHI SCOPES

ELENCO PRODUCTS
AT DISCOUNT PRICES I

GF·8016 Function Generator
with Freq. Count.r

and print out the Infonnation programmed
Into your controller. And view your system
-front panel" on your computer screen.

You'll find the RC-850 controller on the
leading voice repealers around the world.
ACC pioneered remote programming of
repealers - and continues to pioneer with
remote computer access. WhIle Ihe rest
of the world just ta'ks about eatchlng up,
ACC eontlnues to lead the way In advanced
repeater technology.

Now. \<1th Its computer Interface. the '850
can be best friends wlth your computer.

advanced
computer
controls, inc,

And there's eo much (or them to say!

The '850 computer In terface Improves the
management of your VOice repeater system.
It allows you to command and program
Interactively from your tennlnal or
personal computer using a MODEM or
packet TNC. Even preview and edll
repeater messages by typing words from
the controller's vocabulary directly lnlo
message slots.

Retrieve and catalog dala relatlng 10 your
site measurements. equipment status. and
repe ater and command actMty. Download

ace
2356 WalSh Avenue, Sanl a Clara, eA 9 5051 (408) 7 27·3330

The Industry standard RC-850 Repeater Controller can
now t alk with your computer.

CIRCLE J ON READER SERI/ICE CARD

Multlmet.r with
Cap. and Tran• •
T••t.r ..

$55.95
Mod.1

CM·l500A .
8 F ~nellon s ~
wllh Case

C&S Sales Inc., 1245 Rosewood
Deerfield, IL 60015 (312)459·9040
800·292-7711 ASK FOR CATALOG
15 Day Money Back G~arantee

2 Year limited Guarantee ~I
Add 5% 'or Postage l $10 max) VISo' ~,
IL Res.. 7% Tax

Multi-Function Counten F·1ooo
1.20Hz

$259.95
F·100

120MHz
$179.95

Freq~eney, Period , 'rctanze. Sell Cheek wl1h High·
Stabili zed Crystal Oven Oscillator, 8 Qigll LED DiS

Digital,e_
M.t.r

$138.00
Mod.1

LC· l lOO
Meas~ res

Inducto' s,
Capacitors,
Reslstora
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Ham Doings Across the Country

SANTA ROSA CA
SEP 17

The 6th annual SCRA Ham Radio
flea market, formerly held in Se
bastopol, is in Santa Rosa this year.
Free admission. Tables, $7 at door,
$5 in advance. VEC exams, exhibits,
radio clinic, door prizes, auction.
Sonoma County Radio Amateurs,
tnc. ,Box 1/6, Santa Rosa CA 95402.

WICHITA FALLS TX
SEP 17

The Wichita ARS will have a
"Swap 'Til You Drop" Hamtest from
7 AM to 6 PM. Flea market, ex
hibitors, VEC exams, Tickets $7 at
door, $6 in advance. WARS Ham
fesl, PO Box 4363, Wichita Falls TX
76308.

LOS ANGELES CA
SEP 15-0CT 2

Special event station W6LAF,
sponsored by the L.A. Area Council
of ARCs, will be on Ihe air 1700
0500 UTC from the LA County Fair.
Suggested frequencies: 3900, 7250,
14250, 21350, 28450 plus two meter
packet and phone , 220 phone and
440 ATV and phone. Announce
ments will be via the W6FXN re
peater 145.460 and the,LAACARC .
For embossed certificate with the
lair logo and theme "Making
Tracks," send OSL and 45 cents in
stamps to W6LAF, PO Box 1770,
Covina CA 91722.

BARRIE ONTARIO
SEP 17

The theme of the Packet Radio
Symposium, sponsored by He~-9

Barrie ARC, is " Educate lor 88." Ba
sic packet operation . Talk-in on
146 .251146.85 VE3LSR. Inquire
Hex-9 Group, Box 254, Barrie, On
uno CANADA L4M 4T2. $5 pre-reg

ister via packet VE3FJB·1.

NEW KENSINGTON PA
SEP 18

The Skyview ARS K3MJW Ham

fest will feature prizes and Ilea mar
ket. Talk-in on 146.04/.64. Admis
sion $2. For more information,
contact John Thompson WB3FYP.
1014 Cable Ave., Piftsburgh PA
15238; 4 12·828-5966,

space indoors for vendors. Food ,
prizes , parking. Contact John
Var/jen K3HJH, 174 Oak Hills His.,
Bul/erPA 16001;4 12-283-9403.

LAPORTEfN
SEP11

The LaPorte and Michigan City
ARCs will hold their Summer Ham
lest at the Fairgrounds. Inside ta
bles, tailgating. Talk-in on 146.52.
For information and registration,
contact LaPorle ARC, PO Box 30,
LaPorle /N46350. For table reserva
tions, contact Tom KA9ZUM, same
address.

JOLIET IL
SEP 11

The Bolingbrook ARC will hold its
4th annual HamiComputerfest at the
Inwood Recreation Center in Joliet.
Indoor and outdoor displays, with
VEC testing, seminars, dealers,
guest speakers. Talk-in on 147.33
and 224.54 , Contact Ed Weinstein
W0 9A YR, 7511 Walnut, Woodridge
IL 60517; 312-985-0527.

BUTLERPA
SEP 11

The Butler Hamfest will be at the
Butler Farm Show Grounds from 9
AM to 4 PM, Huge outdoor flea mar
ket with free set-up. Tables and

STIRLING NJ
SEP 11

The Tri-County Radio Association
is sponsoring their annual indoor
HamfestlF lea Market from 8 AM to 3
PM in the Passaic Township Com
munity Center. Cost $3, tables $8
($10 with power), reserved tailgat
i ng . Talk-in on 14 7 .8 55/ .255 ,
146.52, and 444.975/ .449/ .975. Call
Dick Franklin W2EUF, 201-232
59550r write POB 182, Weslfield NJ
07090.

M1LFORDCT
SEP 10

The Greater Bridgeport ARC will
operate WA1RJI at the 17th annual
Engine 260 Antique Fire Apparatus
Show and Muster at Eisenhower
Park. Phone frequency, 14.300 from
1400Z to 2200Z. For special certifi
cete. send 9 x 12 SASE to GBARC,
%Slerling House Community Cen
ler, 2283 Main SI., Stratford CT
06497.

TUSCALOOSA AL
SEP1Q

Using callsign KC4GS, the West
Alabama ARS will operate a special
event station honoring college foot
ball and coach Paul "Bear" Bryant.
The club will operate in the bottom
25 kHz of the general 80-40-20-15
meter bands and monitor the club
repeater on 147.90/.30 MHz. OSL
and SASE for 8V2 x 11 certificate to
WAARS (Bear Station), PO Box
1741, Tuscaloosa AL 35403 or cal/
book address of WD40AT.

MILTON WI
SEP 11

The Tri-County ARC W9MOB will
hold its 2nd annual Fall-Fest from 7
AM to 2 PM outdoors by the Black
Hawk Technical College between
Janesville and Beloit. Admission,
$2, Bring your own tables. Talk-in on
144.851145.45, Tri-County ARC, PO
Box 321, Milton W/53563,

146.25/ .85 RPT. For OSL, send
SASE and OSL to Pufferbilly OSL,
POBox 127, Boone lA 50036.

all modes and bands from 1500Z to
05002 daily on the beginning dale
until 23592 on September 9. For a
OSL, send your QSL and a large
SASE 10 W6LMN Trustee, PO Box
751, San MaleoCA 94401.

ORANGECA
SEP 3-9

The Rockwell (Autonetics Elec
tronics Systems) RC will operate
WB21111YPX to celebrate the an
n ive rsary of the Constitution .
Suggested frequencies: 25 kHz from
low end of general phone bands; 50
kHz from low end of CW bands;
Nov ice CW-7.115, 21 .115, 28.115.
Special OSL card for SASE to Dan
Violette KI6X, 1122 E. Sail Ave.,
Orange CA 92665.

ATLANTIC CITY NJ
SEP7-10

Southern Counties ARA will oper
ate K2BR from the Miss America
Pageant on the suggested frequen
cies: Phone, 25 kHz inside lower
general class band; CW, 65 kHz tow
er band; and Novice, 2B.100-28.500
MHz. For QSL, send an SASE #10
via SCARA, PO Box 121, Linwood
NJ08221.

PUT-IN·BAY OH
SEP9-11

The Oliver Hazard Perry Expect
tionary Force will occupy Perry's
Victory and International Peace
Memoria l to commemorate the
175th anniversary of The Bailie of
Lake Erie and Canadian-American
peace and friendship. WDBLKI will
operate on suggested frequencies
28.365,21.365,1 4.265,7 ,265, and
3.965 MHz. For certificate, send
OSL and large SASE to Como. Wills,
30372 Bates Road, Perrysburg OH
43551·3828.

UNIONTOWN PA
SEP 10

Uniontown ARC W3PIE, celebrat
ing its 50th year, will hold its 39th
Annual Gabfest on th e Club
grounds. Registration, $3 each or
two lor $5, Talk-in on 147,045/.645
and 145.171 144.57. U. A.R.C.
Gabfesl , %John T. Cermak
WB3DOO, PO Box 433, RepUblicPA
15475.4 12-24&-2870.

BOONEIA
SEP10

SAN MATEOCA
SEP 3-9

The Boone A.R.E.S, will operate
K0CY tram 1400Z to 23002 in con-

The San Mateo RC, station ju nc tion with the 12th annual
W6LMN operating as W200LMN , " Pufferbilly Days" commemorating

will celebrate the 200th anniversary the railroad. Frequencies: 7.260,
of the US Constitution. It will operate 14.300, 28.385, 145.01 packet, and
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TITUSVILLE PA
SEP 3-4

N3GCN will operate f rom
Titusvill e, Pennsylvannia , from
14002 to 2230Z daily to commemo
rate the 3rd year of the Oil Creek and
Titusville Rail road. Suggested fre
quencies are CW: lower 25 kHz of
Novice subbands; SSB: lower 25
kHz of General bands 80 to 15; also
Novice SSB 28.350. For special OSL
send SASE or lACs to N3GCN/
OL2T, RFD " Box 143-G, Titusville
PA 16354. OX: OSL to K3HWL, c/o
3rd District OSL Bureau.

WATERFORDCT
SEP 3-5

The Tri-City ARC will operate
KA1BB from the Waterford, Con
necticut 1-95 weigh station to pro
mote safe Labor Day driving. This is
in conjunction with the 6th annual
Stay-Awake Coffee Stop offered by
BSA Troop 24, Nianlic, CT. Opera
tion wi(l be from 1700Z to 23002 in
the middle of the 80, 40, 20, and 15
meter general class phone and CW
bands. Talk-in to Coffee Stop on FM
146.52 direct and CB Channel 19.
QSL with SASE via Tri-CityARC, PO
Box 686, Grolon CT 06340. For in
formation , contact Bob Dargel
KA lBB, 8 Willow Lane, East Lyme
CT06333; 203-739-801611300.

ANAHEIM CA
SEP 2-4

Hameon 88, sponsored by the Or
angeCounlyCouncil of Amateur Ra
dio Organizations, will be held at the
Disneyland Hotel. The convention
includes technical sessions and fo
rums. VEe exams, Waul! Hong,
banquet, Sunday r-nunr. andthe lat
est equipment. Contact Hameon
tnc., PO Box 3695, Huntington
Beach CA 92605.

PUSAN KOREA
SEP 1- 0 CT 5

During the Seoul OlympicGames,
the Pusan Kyong Nam Branch of
KARL will be operating 6K88BYC for
members of KARL, Olympic partici
pants, and visiting hams. There are
special awards for the threeclasses:
A "" Hl5AP, B = Hl88AP, C =
HlSAP and Hl88AP. Contact By
ong-joo Cho HL5AP, P.O. Box 4,
Hseunaee. Postal No. 612-600, Pu
san, Korea. C.G.



HADDONFIELD NJ
SEP18

The South Jersey Radio Associa
tion is holding their 40th SJRA Ham
fest from 8 AM to 2 PM. Admission,
$3; tailgating Of table , $5. VEC test
ing, door prizes. Talk-in on 144.691
145 .29 . Co ntact Alan Sherman
WB20EZ, Hamfest Chairman, 609
768-8380 or SJAA, PO Box 1026,
Haddonfield NJ 08033.

OLD WESTBURY NY
SEP 18

The UMARC ARRL Long Island
Hamfair will be at the NY Institute

of Technology. Tailgating $5 ,
admission $3. Non-hams and chil
dren free . Talk-in on 146.25/.85.
Call Mark Nadel NK2T, 516·796
2366.

GOSHEN NY
SEP 24

The Orange County ARC is spon
soring its 3rd Hamtest. $2 at door,
indoor tables $5 in advance or $6 at
door; outdoor space $3 in advance
or $4 at door. VEC test ing, Talk-in on
146.760. Call 914-564-0688 or write
Barbara N2AWI, AD 2 Box 447,
Wallkill NY 12589.

SANTA FE NM
SEP 24

The Northern New Mexico ARC
Hamlest will feature vendors, tail
gate flea market , and programs lor
hams. Admission, $5. Children un
der 12, $3. Talk-in on 146.221.82.
Contact Clem Burke W5IXA, Box 73,
Ojo Sarco NM 87550.

LAKE ISABELLA CA
SEP 24-25

The Bon net Brigade , ladies '
auxiliary of Simi Settlers ARC, will
operate WA60HX 24/1500UTCto 251
1900UTC as part of their 1st annual

Reun ion Raid, Hf Iraq. are: 14288,
7233, and 3888 kHz.. The YL-only
stationwill OSL contactswith specially
designed cards. OSLs ...la WA60HX.

ANTIOCH CA
SEP 24-25

The OeltaARCwil1 operate KA6SIP
to celebrate the Antioch Ri...ertown
Jamboree. Frequenc ies: SSB,
7.260, 14.260, 21.360; 10 meter
Novice 28,360: FM, 146.540/S; and
packet 145.01. For commemorative
OSL, send OSland #10env. to Tom

Deeble KA6SIP, 2224 Carmel C1. ,
Pittsburg CA 94565.

CIRCLE J 3 1l ON READER SElIVICE CARD

- -
SPECIAL ct3 9 99
INTRO: ~ . xx
S&H $3 - COD S ADDITIONAL $2

+,,4;:T,fa~ +
TH E tJftt6 ::t~

OFFERING
• BUILT·IN SPEAKER • BAnERY OPERATED

• OPTO ISOLATED OUTPUT WITH NO MECHANICAL TlA
SWITCHING

• REVERSE POLARITY PROTECTION
• SELF COMPLETING DOTS AND DASHES

• POWER LO GIC lED INDICATES KEYING
AND BAnERY STATUS

OUR WARRANTY IS THE BEST IN THE BUSINESS: All products gus rsnteed l or 1 yelr LInder our
ZERO CUSTOMER COST warranty. No charge lor sh ipping and repai rs,

AaS~ '" '8141965-5937 a E3
RD1 BDX 83; WILCDX,PA 15870Stone Mountam En9meerlng Compan y

Bo. 1573 · Stone Moun1am GA 30086
404 ·879·0241

QSYeI
The Most Used
Accessory in
Any Station

The CSVer's etfortless, lightni'lg·last l ' equency se~ct,on

opens up your rig to its l ull potential. Whethe' YOU'fe COI'l
l<lsling, DXing, ragchewlng, or mobiling--you 'li do II bet
ter, lester,and easier_ and have more lun-with II CSYer.

Order tM KWoas..,.. lor the Kenwood 940, 440. 140. 711
and 811: lhe 757 OS""r lor Ihe FT-757GX: lhe 757_11OS..,..
lor Ihe FT·75'7GX II: the 7ff7 OS""r lor Ihe FT·76'7GX: the
m OS'lllr lor the F174'7GX:or the 735 OS'lllr forthe 1C-1'35
(Kenwood rigs musl have tha appropriate Kenwood IC·l 0
or IF·l0 interlace inSlalled.)

Still only $89.5Oplus12.SO S&H (Visa/MC accepted) lrom :

CIRCLE J47 ON READER SER...ICE CARD

lePacket

T INY-2 is our new low-cost high-
performance standard for packet con- MICROPOWER-2 is our remarkably
trollers. Thousands already in use, compact, rs-ounce unit using upgraded
worldwide. A perfect beginner's unit. TA PR TNC·2 technology that requires

Complete, usrea $119 95 less than 40 milliamps.' For very portable
and tested, only • operation, solarorbat~ )'ou need not

pay morefor a INC that s about the size
BENEFITS andfeatures ofboth units: if liT!
o Conveniently portable size, 5x7" a t 0 your . WasSI79.95, $159 95nowata low •only ts ox.t
o Tiny enoughfor briefcase/portable; yet 0 Fully compatible with ROSE & NET!

large enough for easy experimenta- ROM EPROMs.
tion or repair; 0 32K RAlW, 32K ROtH, 4,9 mllz CPU

o t -year limited warranty, excellent 0 Xtal controttea modem, compatible
customer support. with use on 10m HFIVHFlUHF

o RS-232 and IT/. compatible-all TO O RDER, tott.free with major
connectors supp lied. charge card, call; 1-800-223 -3511

o Latest AX.25 software, Technical support line;
T'CPIIP(KISS) R¥7C Com 8I3~874~2980module tnctuaea. ......... -u, m

- 3652 Wi?st Cypress s t., Tampa FL 33607 ~

•

- Please send: 0 Ti llY 2 0 Mi(:m Prm'er-2 0 TNC-220 i nfo 0 FREE Packet CalaJog. •

N,.me Ca ll

1- ~ 1Jrale Zip Card NumlNr Exp . D<ll<"

L:
0 nev Back Guanntee.Add13. sbippinR/bandlingperorder, FL addresseSadd~%.

Major Credit Card; give number, expiration and signature FAX: 81J·872-8696

-----------CIRCLE 152 ON READ ER SER...ICE CARD

, 1.3 to 100 MH,
, ~ ohm. 'N"r
• S/2Q/ 120 "'Ill " nl "
, m' " n''' you, IlF '"

HT p'l" '" O"tou'

Orders: 800-368-3270 '";:'..~..'"'.".:"
Electronic Equipment Bank
SI6S Mill St. NE. Vienn,. VA 22]30

Ii." _'.'N ..... w...;..... . oc

,. q

SWR-3P SWR/Po we./Field St.ength
· M,,, u", on ,pn, /S WR .

..hi!. on '"' ,i,
;: ' '0 &. 'OIl ..,,, ".1••

, '. 7 '0 J~ Mil,
, SO !39 oon«'on
, I' whip , n"n",

anI '19.95 +$4 S&H

PM 330 RF Po wer Meterl Dum my l oad

NOVEX
DM4061 Dip Meter every ham oe:ds Doe

Am"" fo , ••"y h.m ",ck _ chec k eo'l., "nk eire.,,,.
>Olenn", Ole .. RF I. n....o' , ,n'Ofn,' moou'.. ;on, look
fo, "" mon'" I.l.!~ MH, 6 p' UI-;n coil•.
only S79.95 + $4 S&H

FC5250 Counter know your lr.Jt1smir frequency
, JQ H, to ' lQ MH,

· 1 d'~ ,"
• Ace ,,,,, 10" ""," '
• G. .. lim" , 0' J leC.
, H f &. VHF ,nou"

, ; .. •. . .. ' E" . II,n< for , ud io
, AC power ,d.O'" PA9 P

inc'ud.d
only '129.95 + S4 S &H

only $99.95 + S4 S&H
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timII
Super Fall ValuesNeWHamShj,eHamfe"S

Boxboro

includes
FT726R 2m Transceiver

MH1B8 Hand Mic
430 UHF Module

SU72G Duplex Unit
UPS Brown Shipping

FT736R
$1749.95

OSCAR SPECIAL

$1079.95

CLOSEOUT
ALR72T

440 MHz MOBILE
$269.95

includes
FT736R Transceiver

220MHz Module
MH1B8 Hand Mic

UPS Brown Shipping

(I)

FTI26R

A3 10-15-20m beam ..... $249 .95
A4S 4 Element HF beam 344.95
AP8 10-80m verncar .c.. 153.95
ARX28 2m Ringo 40.95
R4 Vertical 4 Band 249.95

FOR OSCAR
AOP1 Oscar Pack 159.95
416TB 16 ele 435MHz .. 66.95
A1 4410 T 10 ele 144MHz 56.95
A14420T 20 ele 144MHz 80.50
A14TMB Stacking Kit ..... 27.95

TEN-TEe'IiIr

TS440AT

TS140

PACKAGE DEAL

$1379.95

PARAGON
PACKAGE DEAL

$2245.00
includes

585 Paragon
NEW 961 Power Supply

705 Desk Mic
UPS Brown Shipping

PACKAGE DEAL

$929.95

includes
TS440AT HF Transceiver

MC80 Desk Mic
Astron RS20A Power Supply

UPS Brown Shipping
EGE One Year Extended

Warra nty

includes
. TS140 HF Transceiver

Astron RS20A Power Supply
UPS Brown Shipping

EGE One Year Extended
Warranty

KENWOOD VAESU
IC 781

o
ICOM

includes
ICOM 781 HF Transceiver

UPS Brown Shipping
Your Choice of a
SM10 Desk Mlc

0'
SP20 Deluxe Speaker

PACKAGE DEAL

$5995.95

,'=:onceptr

NEW PRODUCTS
Call for Quotes

IC32AT Dual Band Handheld
IC2GAT 2m, ?Watt Handheld
IC4GAT 440MHz Handheld
IC3210 Dual Band Mobile

IC228A1H 2m Mobile 25/45W

CALL FOR DISCOUNTS
Model Band IN-Cut list
2-23 2m 2-30 $11 2
2-217 2m 2-170 299
2-117 2m 10-170 299
2-417 2m 45-1 70 299
3-22 220 2-20 11 2
3-211 220 2-110 299

25G, 45G and BX Towers
Buy the Antenna and Rotor and

save

MFJ

includes
KAM Terminal Unit

Kanterm PC
UPS Brown Shipping

VIrginia Hamfests
Gathersburg

Virginia Beach

1278 TNC PACKAGE DEAL
$239.95

""-lIiJ;O
PACKAGE

DEALS
SELECT THE

TOWER, ROTOR
AND

TOWER
ACCESSORIES

GET THE
ANTENNA

FREE

SAVE UPTO
$900 '

SEE TH E HY·GAIN AD FOR
DETAILS. CALL FOR OUR
lOW QUOTES. SOME
RESTRiCTiONS APPLY.

t $loving b..ed on Hy-e.ln , ullgnled
hi price. Speci.lll0od lor orde l"l pl.ced
Irom 1 September 198810 31 October
1988. Free ShIpping on heme. ahipped
di tKlIy from Hy-Gllin.

includes
1284 Starter Package ,.

UPS Brown Sh;PP;09 U Unarco-Rohn

K4l!Kantronics BEATTHE WINTER
KAM P~i:,~~E DEAL CALL FOR OUR

PACKAGE DEALS

Orders & Quotes Toll Free 800-444-4799

Our ""N od,1e .tore:
Laoorrbo DislribU:Or$
Davis & Jackson Road
P.O. Bo~ 29J
Lacorrbe, LouisWla 70445
Phcne: (504)882-535510-5Store Hours: MTuWF:

Th: 12-8; Sat: 10-4
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used with a heavy-duty power supply.
Available options. FC·1OOO or

FC-757ATAutomatic Antenna Iuners.
FL-7000 5oo·watt Automatic,Solid
State Linear Ampl ifier. TCXO-747
Temperature-Compensated Crystal
Oscillator. FAS-1- 4R Remote Antenna
Selector. FRB-757 Amplifier Relay
Box. Fp·700 Standard Power Supply.
Fp·757HDHeavy-Duty Power Supply.
m lB·38 l lobile llountlng Bracket.

Discover the price/perfonnance
leader. Check out Yaesu's low-cost
FT·747GX at your Yaesu dealer today.
Because now, Yaesu puts priceless
OX into your price range.
Wsu t:~ 17210 Edwards Road. Ccrntos. C:\90701
(21:]) olOol-2700_Repair Service (21:J) -lO-l -olas-l _
Parts: (ZVJ) olO-l -lS-l i. Price s and specifications
suhjPd to("han~~ without notice.

Ahigh-performance IIF rig ... You get 20 me mories to store
with a great receiver and full -power frequency and mode. Dual VFOs
transmitter; Light in weight and low with split frequency operation for
In price. DX·pedition work. And manual band

This is jaesus FT·'j-tmX. scan plus auto-resume memory scan
Whether you're a novice or a via the microphone up/down buttons.

veteran, it's a great way to start. And Great receiver. Utilizing a
a great way to go. directly-driven mixer, the FT-747GX

DX ready,The 'i-l'j packs a full receiver features superb overload
loo·watt RF punch on 160 to 10 protection.You also get factory-
meters,with cont inuous receive from installed narrow CWand A~I filters.
100 kHz to 30 llHz. Aone-touch noise blanker.Al l-mode

And its control panel is refresh' squelch. RIT. And a 20-dB attenuator
ingly simple. So you can hop around for local QSOs.
the bandfa~t to nail those DX stations. Lightweight construction.
While other guys are warming up Housed in a metallized high-impact
their amplifiers,you can be working plastic case, the Fi·'i-tmX weighs
the DX! inat about 7r.1 pounds! With the loud-

Multimode versatility. The speaker mounted on the front panel
FT-747GXis ready to go on LSB, USB, for maximum audio transfer. And
C\\', and A~1. With provision for the internal heatsinking for the trans- ~
n1 -7..1'j nl unit-great for watching miner, rated at full power for nt,
10·meter repeaters. packet,Rrn; SST\; and A.\lmR when
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Fillyourlogbook.
Withoutemp' yourpocketbook.



TM-3530A
Full-featured mobile transceiver

The TM-321A comes with 16-key DTMF mlc.
Acomplete line 01accessories Is available for all models.
Camplere se-vee manu./J . " , av. ,leble IoI.U Kenwood " . "Ke'~'S .nd mos' .ccesSOf'''S
St><!'eI'lCallQn$ and prICeS .'" sub,"e11O cJlanQ" ....,!Iour 1IOl'<:1II 01 001'''.''011

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E. Dominguez st. Long Beach,CA 90810
PO. Box 22745, Long Beach, CA 90801-5745
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