


directly into the IC-725.Wide iml"dance
matdJing range. Mating whip unit (AH2-B)
bolts to auto's frame, works 80-10 meters.

a
leOM

First in Communications
cou M'$Un:..2'3lJ).11!1l Ne.N. E.. geIeNe 'M !IEOIoI
Cllltc -. SIrvite ikIln (206l 4s("16t9
:l150~~,s...'26,l'YnJ. TX7S003 Im f'to&"a ~.
Sule 201. ....... Go'. Jl30lQ
eot.l~AlMioon d COU .a.n.a.~"
l)71·151Ud, Ll'lIl 9, RdmJId, B,C, V6K 2H Cwla:la
All SIaIilO specillclfO"6 are SiJJI8Cl Ml ct\a'lge .-h:lLl nc:n:e (If etlgalOll' ,\,l1Xl
radi05 5q1rfo:.ri'1 eceecfCC ltQIhIons l<ni1"'ll~!rn<S$IOf'I n5128E

CIRCLE 354 ON REAOER SERVICE CAJI[

rM'l'> lO.11CC2

- ~o . ~i;.l
13 •• • 0 00'.'_. 1l

• 0 ... - ...
•n»

GLOBE·SPANNING OPERAnoN!
Fun Featured~ 26tunable memories
with Band SlaCking Registers whichenable yoo
to store a!ie:juency, switch 00nd;, and relllm to
the stored !ie:juency • 10Hz digital fre:Juency
display• Three tuning rate; • Three san
11100> • Highly el!eai," Noise Blanker • RIT
• Semi-QSKCW • Opliooal narrow CW
filter . Built-in AH-3 oontroller . IC-725 mea
sures only 9.0 x3.7 x9.4 inches (\I. W, D~

0pIi0naI AH·3 automatic and renxJte antenna
tuner for moliIe and oortabIe operation. P1~

FIXed, mobile or 1'JI13bI~ ICOM's new IC-725
dclivm bandcommandins pefomaoce. The
easy-I(}{)perate IC-725 retlects ICOM'sworld
reoown exreIIeoce in circuit 00;ignI, vroatility
and deJ<ndalility.Your enjoyment is aso guo
raneed with ICOM'sooe full year wwranty'
SMAU SIZE, BIG PERFORMANCE!
E>1nIonIinary PerfOl1l13llCt! Includes: 160
through 10meter operation • 100 wallS oUlput
• Shnwave ""'IJbOI1 from 100kHz to 33MHz
• SSB, CW and AM 11100> (FM 0Jii00al)•
Sensiti", 10Sdb dynami: range """'" • Low
rose OOSswitdJing . P.mekeIeoabIe RF preamp
and anenuator • Dual VFO's• Se!<aable
AGC • Rugged full duty cycle finals



LOOKING FOR AN AUTOPATCH
OR REPEATER CONTROLLER?

Auto-d ialer
Last number redial
Hook flash
Programming keyboard
Programming dig ita l d isplay
Noi se filter
Regenerated DTMF dialing
OTMF decode LED
Selectable VOX si mplex, sampl ing simplex,

duplex and repeater cont ro ller operat ing modes
Number of keyboard selectable sampling

mode VOX enhancement rat ios
Operates through repeaters
Method of connection to base rad io

CPU program memory
Busy signal disconnect
Dlaltone disconnect
Selectable three digit repeater mode ontoff code
Remotely control lable internal aux relay
Optional cress board available
Opt ional voice delay board avai lable
Warranty

PRIVATE PATCH V 510SA·1I 510SA

90 phone numbers None None
vee No No
Ve. No No

Built·in Pfuq-tn None
Yes No No

5 pole 2 po le 2 pole
vee No No
Yes No No

vee No No

8 2 None
vee No No

Intern al Internal Internal
or External Only Only

8k 2k 2k

ves No No

Yes No No

Yes No No
Yes No No

Yes No No

Yes No No

1 Year 6 Mo. 6 Mo.

When you compare Private Patch V to the
competition, the choice is clear!

•

Not e built-in programming keyboard and digital
display just above keyboard.

Private Patch JZ:

.. ---"'"

ADDITIONAL FEATURES

• USER PROGRAMMABLE CW ID
• DIAL ANV PRE·SELECTED NUMBER BV PRESSING

THE MIC BUnON FIVE TIMES.
• COMPLETE PATCH STATUS BEEPS
• FRONT PANEL STATUS LEOS
• HALF DUPLEX PRIVACY MODE (with beeps)
• SELECTABLE CONNECT CODE 1·5 DIGITS
• SELECTABLE TOLL OVERRIDE CODE 2·5 DIGITS
• SELECTABLE DISCONNECT CODE 1·5 DIGITS
• SELECTABLE TOLL RESTRICTION:

"". First digit lockout
"". Prefix lockout
"". Digit counting

• SELECTABLE ACTIVITYmMEOUT TIMERS
• RINGOUT

(Receive your calls in the mobi le)
• RING COUNTING

(Ringout alerts after pre-selected no. of rings)
• REMOTE BASE

(Use your base radio from any telephone)
• LAND TO MOBILE SELECTIVE CALLING
• INTERNALLV SQUELCHED AUDIO
• MOV LIGHTING PROTECTORS
• SELECTABLE TONE OR PULSE DIALING

/ If' 7 ?~ONNECT SYSTEMS INC.
2064 Eastman Ave_#113 . Ventura, CA 93003

Pho ne (805) 642-7184 • FAX (805) 842·7271
CIItCU 12 ON REAOI:R $DlVtCE CARD
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Have you been trawling the bounding main for a new product? We have just
netted it-the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the ""'--~~"",,""l"!!!!!""--,,====:-r----'I::
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation , and AC power supply at one low price of $595 .00. The $595.00 each
TP-38 is packed like a can of sardines with featu res, as a matter of fact the onl y $59.95 DTMF module
additiona l optinn is a DTM F module lor $59.95. This module a llows complete $149.95 Digital CTCSS modi
offsite remote contro l of all TP-38 functions, including adding new customers or
de leting poor paying ones, over the repeater receiver channel. with

Ot her features include C MOS circuitry for low power consumption, non-volatile iWbte
memory to retain programming if power loss occu rs, immunity to fa Ising, pro- NOW avaC1CSS
grammable security code and much more. The TP-38 is backed by our legendary • iW1
I year warranty and is shipped fresh daily. Why not set passage for the abundant waters DIg
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

C"~CLE t o ON READER SERVICE CARD



9 modes for only ... $249.95

MFJ Packet Radio
IIlfJ·1274

$149·'
MFJ·1270B

$129·'•

FOR YOUR NEAREST DEALER
or to order call toU tree

800-647-1800

MFJ -12 70B super clone of TAPR' s
TNC-2 gi ve you more features tha n any
other packet corurolter » for $ 129 .95.

You can double your fu n by operati ng
both VHF and HF packet because you
get high performance swltch able
VH FIHF m odems.

You get the Easy Mall™ Personal
MaJlbox with soft-partitioned m emory
so you and you r ham budd ies can leave
messages for each other 24 hours a day.

In MFJ 's new We FAX mode you can
pri nt full fledged wea ther maps to
screen or printer and save to disk using
an IBM com patib le or Macin tos h
com p u ter with a n MFJ Starter Pack.

A new KISS In terface lets you run
TCP/IP. They also come NET ROM
com pattble -. no mod(flcatlon needed!

You a lso get 3 2K RAM. a one-year
u ncond tuon a l guara ntee a n d you can
use 12 VDC or the Incl u ded 1 10 VAC
power s u pply .

For d ependable HF packet tunin g. the
MFJ-1274 g ives you a high resolution
t uning Indicator that's accurate to
within 10 Hz -- and it's on ly $ 20 .00
more. Ad d 5 5 each s hlppinglhandling.

One Year Unconditional Guarantee

You ca n transmit and receive 8 .5. 12.
17. 24 . a n d 36 second black a nd white
format SSlV pictures using two level s.

Contest Memory Keyer
Nothing beats the quIck response ofa

memory keyer d Uring a healed contest.
You'll score val uable contest points by

compleUng QSOs so fast you'Ifleave your
competition beh in d . And you can s nag
rare DX by slipp in g in so quickly you' lI
ca tc h everyone by su rprise.

Message mem ories let you store contes t
call. n a me . QTH. ri g In fo -- everything you
used to re pea t over and over.

You get Iambic operation. a utom atic
increm en ti n g serial num bering . weight
con trol to pene tra te g RM and m ore .

More Feature.
Turn on you r MFJ- 1278 a nd it sets

Itself to match you r computer baud ra te .
Select your operating mode and the
correct modem Is automatically selected.

Plus • •• prtnung in all modes,
threshold control for varying band
conditions. tune-u p com mand. lith ium
battery backup. R5- 232 a nd TTL level
serial ports . wa tch d og timer . FSKand
AFSK ou tp u ts. outpu t leve l control.
speaker jack. key paddle jack . tes t a nd
ca libra tion software. 2 ·80 at 4 .9 MHz. 3 2K
EPROM. a n d socketed ICs . FCC a pproved.
9 x 1'/2X9'/2 In. 12 VDCor 110VAC.

Get you rs today and Join th e fu n crowd!
New Firmware Update

A new KISSlAMTORlNav tex Flnnware
update Is avai lab le to MFJ · 1278 owners.

MFJ'. powerful update Is the most
reasonably priced m ult t-rnode upgrade
by any manufacturer . Contact your
dealer or MFJ for yours today!

MFJ ENTERPRISES. INC.
Box 494. Miss. State. MS 39 76 2

601-323·5869 Telu:: 53-4590 MFJ STKV

s h ifts. The wide s h ift Is a standard 850 Hz
shift w it h mark/space ton es of 2125/2975
Hz. T his lets you operate MARS and
standard VHF FM RITY.

ASCII
You can transmit and receive 7 bit

ASCII using the same shifts and speeds as
In the RTIY mode.

CW
You get a Super Morse Keyboard m ode

that le ts you send a n d receive CW
effortlessly. Incl uding a ll prcetgn s -- It's
ta ilor-made for traffic ha ndlers.

A huge ty pe a head buffer lets you send
smoot h CW even If you " h u n t and peck".

You could store entire QSOs In the
message m em ories . If you wanted to!
You can link and repea t a ny messages for
a u tomatic CQs a nd beacon ing. Memories
also work In RITY a nd ASCII modes.

A tone Modu la led CW mode turns
you r VHFI'M rig rnroc C W rrcnsceuer for
a new fu n m ode . l ts perfect for
transm itting code practice over VHF FM.

An AFSK CW m ode lets you ID in CW.
You a lso get a random code generator

that'Il help you copy CW fas ter.
Weather FAX

You'll be fasc inated as you watch
WE FAX s ignals blossom Into full fled /;!;ed
weat her maps on you r Epson or IBM
graph ics com patible printer.

Automatic sy nc a n d s top lets you set
It a nd leave It for no hassle printing .

You can save FAX pictures and
WEFAX ma ps to d isk Ifyou r terminal
program lets you save ASCII files to d is k.

Pictures and m a ps can be saved to
disk or printed 10 screen In real tIme or
from d isk Ifyou have an IBM or
Ma cintosh with the Mf J Starter Pack.

You can transmit FAX p ictures right
off d is k and have fu n exchanging a nd
collecting them.

Slow Scan TV
The MFJ-1278ln troouces you to th e

excit ing world of slow scan TV.
You ca n prin t slow scan 1V pictures on

any IBM or Epson gra p h ics compatible
prin ter. lf you h ave a n IBM or Ma cin tosh
you can print to screen a nd save to d is k
with the MFJ S tarter Pa ck.

You can transmit slow sca n p ictures
right off disk. If your tenninal program
lets you save ASCII files you can save
pictures from over-the-air QSOs.

MFJ

" 1m ..J ....~ DIlU. COIlTlIiOlUJI._-- - -• - "' ... - - •• • • • • •-- ootXft "'J.",.

Amateur radio 's m ost versat ile m ultt
mode data controlle r - the MFJ-1278 -lets
you Join the fu n on Pa cket . AMTOR.
RTTY. ASCII. CWoWeather FAX, SSTV.
Navtex and gives you a full featured
Contest Memory Key er mode ... you gel
9 modes . . . for an affordable $249 .9 5 .

Plu a you get MFJ 's n ew Easy
Mall TtiIl Persona l Mailbox so you and your
ham buddies ca n leave m essages for
each other 24 hou rs a day .

You'll fin d i t the most user friendly of
all multi·modes. It 's m en u driven [or ease
of use and com m an d driven for speed.

A high resolu tion 20 LED tuning
Indicator lets yo u tune In s fgna lsf ast In
any mode. All you have to do Is to center
a single LED and you 're precisely t uned
In fa w ithin 10Hz ·· and It show s you
which way to tune!

Plua you get 3 2K RAM. KISS for
TCPIIP. high performance HFNHF/CW
modems. software selectable dual radio
pons. AC power supply and more.

All you need to Join the fun is an
MFJ·1 2 78 . you r rig and any com p u ter
with a ser ial port and tennlnal program .

You ca n use the MFJ Starter Pack to get
on the air Instantly. It Includes com p u ter
In terfacing ca ble, tennlna l software a nd
frien dl y Ins tructions ... everyth ing you
need. Order MFJ ·1 282 (disk)! MFJ -1 283
n a pe) for C-64/1281VIC·20; MFJ-1284 the
IBM or compati ble; MFJ·1 287 for
Macintosh. $24.95 each.

Packet
MFJ' . new generation packet mode

g ives you genuine TAPR software and
hardware plus many MFJ enhancments
like the Easy Mail™ Persona l Mailbox .

A new KISS interface makes the
MFJ· 1278 TCPIIP compatible.

Ezten.lve tests published In Packet
Radio Magazine (" HF Modem Perform
ance Com parisons") prove the TAPR
des igned modem In the MFJ· 1278 gi ves
better copy with proper OCD operation
under all tes ted conditions than the oth er
modem s tested .

New AMTOR model
Now MFJ-1278 has a new AMTOR

mode . making It the only controller to
feature nine di gital modes.

MFJ-1278 transmit s and receives
AMTOR a n d includes all AMTOR modes :
ARQ (Mode AI. FEe and MODE S (Mode B).

BaudotRTTY
You can copy all shifts and all

standard speeds Including 170 . 425 and
800 Hz shifts and speeds (rom 4 5 to 300
baud . Yo u can copy ncr onlyamaleur
RTTY b u t also press. weather and other
exc!ling traffic.

You can transm it both narrow and wide

MFJ multi-mode
data controller

MFJ • . . making quality qffordable
CIRCLE 24 ON REAOER SERVICE CARD
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Humbtt' 1on your F.edbKk card

Welcome, Newcomers!

GLOSSARY

Tropospheric Wave-A wave thai travels through the troposphere, the lower part of
the atmosphere that extends up s ix miles from the Earth's surface, by reflection.

Propagation-The transfer of energy through a medium , s uc h as the atmosphere ,
or space.

DX- "Long Distance." The distance that qualifies as DX varies Irom band to band.
VHF-and-above DX are distances well beyond the range of line-of-sighl.

Go Forth and Propagate

Fasci nated with VHF-and-above propaga
tion and antennas? There are many fine
sources of information on this, several of
which are in 73 . Arliss "Thompson's " Aerial
View" column is an excellent monthly anten
na rutorial for beginners. Chuck Houghton' s
"Above and Beyond" column discusses the
latest happenings in the world of VHF and
above. and it's ideal for those beyond the
beg inner level. And, of course , there' s The
ARRL Antenna HandbooIr..

Hope to see you on VHF-and-above
OX! m ...de NSIB

Repeater-A machine that receives a signal and s imultaneously retransmits it on a
different frequency . They are normally used to extend the range of line-of-s ight
s ignals. They are very popular for mobile-to-mobile VHF-and-above communica
tions.

Sky Wave-A radio wave that travels up to , and is refracted back to Earth by, the
io no sphe re. A s ingle-skip sky wave-one that is refracted just once by the iono
sphere-can travel up to several thousand terrestrial miles. They are mainly respon
sible for worldwide radio communications.

Ionosphere-An upper-atmosphere layer, ranging 75-200 miles above the Earth's
surface. So called because molecules at that level are ionized (i.e ., they lose
e lectrons) by sola r rays passing through them.

Radio Frequency Spectrum-The portion 01the electromagnetic wave spectrum
with wavelengths ranging Irom 30 kilometers to 1 m ill imeter. The corre sponding
frequenc ies are 10,000 cycles/second (10 kHz) to 3000 billion cycles/second (3000
GHz).

which allow VHF-and-above trope waves to
propagate well beyond line-of-sight- somc
times thousands of miles!

The most common DX VHf-and-above
propagation mode is tropospheric bending
and ducnng. The above-mentioned Ottawa
station came into southwestern New Hamp
shire th rough a tropo duct. Another useful
mode is sporadic E.

There are other OX VHF-and-above prop
agation modes which occur throughout the
year, but the two above produce the most
spectacular OX with even a relatively simple
station set-up .

From Heah to Theah

Why divide the spectrum at 30 MHz? The
reaso n is that propagation characterist ics
change radic ally at th is point. The iono
sphere refracts waves below 30 MH z back to
Earth , which in tu rn refracts the waves back
to the ionosphere . Waves often travel around
the Earth in this vertical zig-zag pattern. It is
this kind of propagation- sky wan propaga
tion-which allows us to hea r transcontinen
tal shortwave stations, and distant AM sta
tions at night.

Waves above 30 MHz pie rce the iono
sphere and zip out into the Cosmos. Unsus
pecting alie n societies in di fferent solar sys
tems may hea r all about a VHFer's new rig or
the latest Star Trek film. Earth-bound VH
Fers , however. have to hear about it via the
tropospheric wave. This wave is useful only
when there is a di rect clear path between the
transmitter and receiver. This is the kind of
propagation used for television , or between a
ham's mobile transm itter and a repeater.
Normally, only line-of-sight trope propaga
tion is available to VHF-and-above enthusi
asts.

VHF·AN()..ABOVE ANTENNAS

VH F is not just a name for the band of TV
channels from 2 to 13. It means Very High
Frequency , and it applies to that band of
frequenc ies from 30 MHz to 300 MHz. Of
course, the frequencies for TV channels 2-13
are contained in this range , as well as many
othe r services . The amateur rad io service has
three VHF bands, and many bands above
VHF . The next segment of the spectrum
above VHF is UHF (300-- 1000 MHz), and
above tha t, the mic rowave bands (1000
300,000 MHz).

73 MagaziM has in the past devoted issues
to antennas covering the whole radio £1'"1:
quency spectrum. The subject of antennas
has become so broad , however, that we can' t
begin to do justice to its entirety in a single
issue . There fore, th is issue focusses on
VHF-and-above antennas, and the Septem
ber issue will focus on antennas for 30 MHz
and below.

However .. .

One late spring night I was watching Chan
nel 5 on T V, which normally receives a
Boston station located about 80 miles away
from my home. All ofa sudden , I was hearing
(though not seeing well ) strictly Canad ian
news. After a few minutes , the TV station
identified its location as Ottawa-over 300
miles away! For a brief period. its signal
overrode the Boston station located only a
qua rter of the distance away . How could this
happen?

We chose th is month for VHF-and -above
antennas for a very good reason . The spring
and summer in the Northern Hemisphere ,
with all its active weather. creates condit ions

4 73AmateurRaclio . April,1989

Tropospheric bending and ducting-The condition in which radio wave s a re
refracted when passing through two layers in the troposphere that have sha rply
contrasting temperatures and moisture content. Aduct is formed by a layer of moist
cool air over warm dry air, which in turn sits on the Earth . Since the wave is refracted
both by the moist, cool air layer, and by the Earth, the warm dry air layer acts a s the
duct, or waveguide. Waves of up to 10,000 MHz have travelled hundreds of miles by
duct ing . Ducted VHF waves have been detected from several thousand miles away!

Sporadic E-This is propagation whereby sky waves are refracted by dense patch
es of ions in the E-Iayer of the ionosphere. Waves up to 430 MHz are known to have
been propagated via sporadic E. Since this layer is in the lower ionosphe re, wave
skip distances are shorter (typically 400-1300 miles). This is also known as "short
skip."
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growth 01 amaleur radio-and that
killed about 9O"tI 01 the ham dealers
and mt. 01 the manulaeturef$-also
virtually wiped out our parts supplief$.
Today you have a choice 01 a f_ ockIs
and ends Irom Radio Shack or some
mail order houses, such as Ramsey,
and some surplus houses, such as
Meshna. You don't just go oot and buy
parts any more.

With tha loss of our consumer elec
tronic industry to Japan, the need for
parts to be made In the US has almost
disappeared. Today most of the parts
we see are imported from Japan .
Amer ican defense contractors who
hava 10 use American-made parts are
forced in many cases to use virtually
custom-made parts, even lor simple
items such as one-Walt resistors. This
increases the cost from about a hall
cent to a couple 01 dollars each. Such
are the insanities 01 military contracts.
We're blowing milliOns on such crazy
things.

Yoo 've read about the Akihabara
section 01 ToIIyo where there are hun
dreds 01 small shops sellifl9 electroniC
parts . The Japanesa youngsters
throng to Akihabara by the thousandS
to buy parts so they can build . The
Japanese ham magazines have a
wealth of interesting construction
projects, which may be one of Ihe rea
sons why there are so many young
Japanese hams.

About the last bastion for ham parts
in America are at hamtests such as
Dayton.There you'll lind thelongcoun
tars piled high with parts-just about
anything you COlltd want. There were
some in Atlanta, blll Dayton is King.

Now I real ize that getting parts is
ditliClJl1, bllli also know that if you want
10 get them badly enough, you'R find a
way. What do you need parts lor? I
want you to 98t busy and start lxlilding
small construction projects and writing
'em up so Ican publiSh them in 73 and
help us gel youngsters into building.

You have time 10 write. Yes. you
need some relaxation, but the average
family watches TV 7.5 hours a day.
We 're net talk ing relaxation here ,
we're talking wasted lives. It's no won
der our kids have no concept 01work·
ing or achievement. l ook at the exam
ples we' re setting lor them!

II you'd get at it, you could whip up at
least one construction project a month.
I'd not only pack 73 with them, l'd start
galling ads lor parts . Some en
trepreneurs would start importing parts
lrom Japan and we'd have more parts
to wor1l WIth. Who knows , we might
eventually get kids into lxlilding and
end up with enough engineers and
technicians 10 gel back some con
sumer electronic manulacturing. The
next Ihing you know, we'd start seeing
some parts being made in America
again. If I get too many construction

COIIliou«J 011 p. 90

was fired as editor and decided to start
73, my baSiC idea was 10 publ ish as
many constructiOn Plojects as f could.
And I did.

It 's more dIfficult today, I grant you.
When I started 73 back in 1960, th&re
were over 850 ham radiO stores, all
earryi~ parts. Most of them had long
counters 01 parts bargains, so we all
loaded up with everything we thought
we'd need, I had drawers lull 01 resis
tors, more drawers of capacitors, car
tons of tubes, sockets, connectors,
jacks, terminal strips, boxes of chassis
and panels-plus a machine shop with
a metal brake , adritl press, and a metal
punch ... and I used 'em.

I had cartons of variables pots , coils ,
cod Wife, high voltage wire , power
transiormers, audio transformers.
When I moved to New Hampshire in
1962, it look lour large truck loads 10
rTIOYe all my stuff up here, I'd been
stocking up on parts tor 25 ~al'5 , and
you wouldn't bel ieve my junk box.
Hams used 10 bring their wives to see
my Brooklyn cellar workshop and say,
"And you thought my ham shack was a
mess!" I had tour garages lull 01 ham
equipment and parts.

I had surplus by the ton. Transmit
ters.tesl equipment, Teletypes, receiv
ers, transceivers. As for parts, if I found
a bargain, t'd buy adozen jusl in case. I
had cartons 01 toggle switches, mr
croswitches, push-button switches,
slide switches, and relays of every kind
from microminiature to high po wer
kluges.

Getting Parts fOf" Building

Alas, the same 1963 Incentive u
tenSing fire storm thai killed off the

B4LI
ST. SIIII[ S ISLAND. GA
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NEVERSAYDIE

QSL OF THE MONTH

To enter your OSL, mail it in an envelope to 73, WGE Center, 70 Ale.
202 N., Peterborough NH 03458, Ann: OSl of the Month, Winners
receive a one-year subscription (or extensionj to 73. Entries not in
envelopes cannol be accepted.
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Old the 220 MHzlou
Get Your Attention?

Jl.Idging from some recent I8n9l'$,
the August loss 0140% 01 the 220 MHz
band actually managed to get the at
tention 01 some oId-timel'5. Good griel,
is it possible uiet Wayne may be right?

Yes, I warned you tl'lat unless we
made some substantial changes, the
FCC was going to start whinling Gown
our ham bands. I also mentioned that,
once we lose a ham band , we aren't
ever going to get it back .

nwe'd gone 10 the FCC with a reene
tic plan lor the use and developmant 01
220, I think we might have been able to
hold on to it. But the FCC is well aware
01 the drop in new licensees and the
age 01 the average ham, so they took
the praC1 iCa1 approach. II was us or
UPS. and UPS had more political clout.

So, what can we do?
Well. if we want 10 stop the blood-let·

ti~, we've go« to gel some growth. We
need to figure out how to attraC1 young
sters.or we're dead .

The Joy 01 Eklilding

One thing we haven't tried yet is to
gel youngsters interested in amateur
radio for the same reasons we did
when we were young: building. I've
been writing in myadilorials for several
years asking you to build small home
construction projects and write 'em up
so I can publish Ihem in 73. ThaI's why
I started 73 in the first place 28 years
.go.

One 01 the reasons 1got l ired from
CO had to do with my insisting on pub
lishing constructiOn projects. The pub
lisher wanted to publish just monthly
columns_ Much cheaper. So when I



• Complete all band , all mode
transceiver with general
coverage receiver, Receiver
covers 150 kHz-3D MHz. All
modes built-In: AM. FM,ON. FSK,
LSB.USB.

• Superb, human engineered
front panel layout for the
DX·minded or contesting
ham. Large fluorescent tube
main display w ith d immer: d irect
keyboard input of frequency;
flywheel type main tuning knob
with optical encoder mechanism
all combine to make the 1S-940$
a joy 10 operate.

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

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

• Simple one step mode chang·
ing with CW announcement.

• Other vital operating func
tions. Selectable serru or full
break-In CW (OSK). RIT/XIT. all
mode squelch, AF artenuator, liner
select switch, selectable AGC,
Cwvanaore pitch control. speech
processor, and RF power output
control. programmable band
scan or 40 channel memory scan.

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
P.O. Bo x 22745, Long Beach. CA 90801-5745

KENWOOD
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3) SSBSlop' t~ning . Operatm g Inthe tsBInd
USBmodn . tllis frGnt panel CGn tlGI aUGws
independent.t On t inuouslyvariable adjust·
ment 01 thehighor lowfrequencyslopes ollhe
IFpassband, Tile lCO sub displily iIIustriltes
the filt~ ri ng position

4) IF Notch fill er. The tuneme notch hiler
shalply attenllates interleflng signals by IS

mUCh IS 40 dB Asshown rere.tne intertermg
signal is reduced. wllilt tile desired signal
,emalns unaffetted, The nGt th Ioltel worh in
allmodese~tept FM,
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1) CW Variabl, Bu llwillt_ Tu~ inl . \lary the
pn SOilnll width contlnuGuslyIn Ihe r:N. f SK.
and AM mGdu.wlthGut affecting the center
Irequency This eUectlvely minimizes QRM
fromnearbysse and r:w signals.

2) AF TuneEnabledwiththepush01 abutton.
this CWinterference hghter inserts a tun
able.three poleact ive hilerbetweentheSSBJ
r::N demoduliltor ilndthe iludioamplifier.Dur
ing r::N OSOs. this tGntlol Ciln be used to
reduce Intel fering signills and neue. ilnd
peaks aUdio Ir~q u enty response 101 Gptimum
r::N pertormance

T8-9408
Competition class
HF transceiver
T5-9405-the standard of
performance by which all
other transceivers are judged.
Pushing the state-ot-the-ert
in HF transceiver design and
construc tio n, no one has been
able to match the T$-940 5 In
performance.value and re li 
abili ty. The product reviews
glow with superlat ives, and
the field -proven performance
shows that the T$-9405 Is
"The Number One Rated HF
Tran sceiver!"
• 100% duty cycle transmitter.

Kenwood specifies transmit duty
cycle time. The T5-9405 is guar
anteed to operate at full power
output tor periods exceeding
one hour. (14.250 MHz, CW, 110
watts} Perfect for ATTY, 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 : crystal oscillator . MC-43 S UP/DOWN hand
• AT-940 full range ( lBO-10m) automatic mtc.• MC·60A. Me- 80. MC- 85 deluxe base
antenna tuner . SP-940 external speaker station rrucs.• PC-1A phone patch . TL-922A
with audio fllterin9 • YG~455C-1 (500 Hz). linear amphfrer e SM-220 stanon monitor
YG·455CN-l (250 Hz), YK-88C·l (500 Hz) CW • BS-8 pan display . SW·200A and SW-2000
tuters: YK-88A-l (6 kHz) AM hlter . VS-l voice SWR and power meters . IF-232C/IF·lOB
svntneseer e SO- l temperature compensated computer Inter face
Complere sewce manualS a'e availaOle for al/ Kenwood rransce.vers and mosr accessories
scececsscos. features, and onces ar£' subJ£'c( 10 change w.'lhOUI ocece or oOI,gat,on



KEN WOOD U.S.A. CORPORATIO N
CO MMUNICATIONS & TEST EQUIPMENT GROUP
P.O.BOX 22745, 2201 E.Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075. 959 Gana Court
Mississauga.Ontario. Canada l 4T 4C2

KENWOOD
TM·72IAshOwn w,rIl o p tlOl1al RC ·IO

ACTUAL SIZE FRONT PANEL

- 30 multi-function memory channels. • Dual antenna ports.
14 memory channels and one call • TM-621A has auto offset.
channel for each band store frequency, • Full duplex operation.
repeater offset, crcss.and reverse.
Channels "A- and "b" establish upper - CTCSS encode/decode selectable
and lower limits lor programmable band from front panel or UP/OWN keys on
scan. Channels "C" and 'd" store transmit microphone. (Encode built-in.optional
and receive frequenc ies independently TSU·6 needed for decode.)
for-odd splits" - Programmable memory and band

.45 Watts on 2 m, 35 watts on 70 em. scanning, with memory channel
25 watts on 1-1/4 m . Approx. 5 watts lock-out and priority watch function.
low power, e Hlumtneted front panel controls

• Automatic Band Change (A.B.C.) and keys.
Automatically changes between main -16 key DTMF mic. included.
and sub-band when a signal is present. - Handset/remote control option

- Dual watch function allows VHF and (RC-l0).
UHF receive simultaneously. • Frequency (dial) lock.

• Each function key has a unique tone • Supplied accessories: 16·key OTMF
for positive feedback. hand mic., mounting bracket. DC cable.

• Balance control and
separate squelch
controls for each
band.

TM-621A/721A
144/220 and 144/450 MHz
FM Dual Banders
Once again, Kenwood brings you
another Dual Bander First! The
TM-621A is the first 144/220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-121A (144/450 MHz) re
defines the original Kenwood "Dual
Bander" concept. The wide range of
innovative features includes a dual
channel watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage,large multi-color dual
digital LCD displays, programmable
scanning, and more!
• Extended receiver range (138.000

173.995 MHz) on 2 m ; 70 em coverage
is 438.000-449.995 MHz; 1-1/4 m cover
age is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only. Two
meter transmit range is 144-148 MHz.
Modifiable for MARS/CAP. Perm its
required)

• Separate frequency display for
" main" and "sub-band:'

• Call channel function. A special
memory channel for each band stores
frequency,offset. and sub-tone of your
favorite channel. Simply press the CALL
key. and your favorite channel is selected!

Optional Accessories :
• RC-l0 Mult i-function handset/remote mob ile speaker . PG·2N DC cable . PG-3B
controller . PS-430 Power supply . TSU-B DC line noise filter . MC-BOA, MC-aO,
ercss decode unit . SW-l00B Compact MC-a5 Base station mics.• MA-700 Dual
SWRlpowerNolt meter . SW-200B Deluxe band (2 mIlO em) mobile antenna (mount
SWAJpower meter > SWT-l 2m antenna not supplied) . MB-ll Mobile bracket
tuner . SWT-2 70 em antenna tuner . SP-40 • MC-43S UP/QINN hand rruc. e MC-48B
Compact mobile speaker . SP-50B Deluxe 16-keyDTMF hand rnic.
Complete sefVlCe manualS " ,e ".... ..I:lle 101 a' KenWOOd /lansce<vers and moS! eecesso-es
SpeetllCiJ!IOf1s,leiJruresand pflces , ' e subtecl rod1anpe w~hour notice or obIIgarlOf1.
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Taiwan
Packet
Radio
~~

SAT's very deep concern for pre
serving the UHF and VHF spec
trum which they feel wi" come
under increasing attack from out
side commercial interests , such
as the recent case on the 1V.
meter band.

TAP R presiden t A n d y
Freeborn NK;CZ and the TAPR
board voted to support an ama
tear-initiated proposal to the
FCC to provide for a no-code li
cense crass. TAPA says it recog
nizes the controversial nature of
this issue, but that it also feels
the adoption of a code-less entry
level license is critical for the fu
ture of amateur radio.

Continued on page "
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903 Record?

Rehab Radio
Growing

On 27 November 1988, Dave Halliday
K05RO worked AI Ward WB5lUA on 902
MHz EME (moonbounce) from his aTH to
establish a possible OX record on that
banet. Dave's station consisted of a te-rcer
TVROdish modified for Az-EI positioning, and
mounted on a single section of Aohn 200
tower. He fed this system with 220 Watts from
N2WK's Hi-Spec amplifier. AI WB5 l UA used
a 24-foot dish fed with about 170W from a
TWT amp. Terrestrial distance for the aso:
1239 miles.

Radio Time at the St. Judes Hospital sta
tion In Fullerton, california, will soon be sup
plemented by a mini version of Aehab Radio
at the nearby Childrens Hospital of Orange
County. The radio activities will be used to
stimulate confined youngsters and encourage
interaction. Most asOs will be held on 2 me
ters for portability.

Needed are those of you willing 10 spend

During a recent visit to Taipei, Taiwan,
two US hams, Wayne Wilson WB8TSO and
Denton Bramwell K70WJ, took part In the
first authorized packet radio operation
from Taiwan. DU1JMG in Manila was the first
station to connect . They left behind their
equipment for the China Radio Association
club station . look for Tim Chen, SV2A or
BV2S, on 20 meter packet radio .

Atlas Radio Busted!

No Code
Rererevisited

Two of amateur radio 's premier organiza
tions are saying the time has come for no
code. Tucson Amateur Packet Radio (TAPA),
and AMSAT North America, bolh issued state
ments that call for the creation of a code-less
entry-level class of amateur license.

After careful consideration , AM SAT's
Board of Directors gave its unanimous sup
port for a code-free license for operation in the
VHF and higher bands. The Board noted AM-

ardry, the Winnlblko II. Steve and Yl Maggie
have temporarily alit in Silicon Valley while he
is putting together the Winnibiko III . This new
recumbent bicycle will feature, in addition to
commercial communications devices to run
his freelance business from the road, a packet
station, HF, 2 meters, and an OSCAR Mode B
setup, complete with collapsible yagis, and
much, much more!

Steve and Maggie will again take to the road
in the next few months-and they are looking
for free spirits with the needed skills to join
them in thei r bicycling odyssey! They plan a
full-lime on-the-road venture with a variety of
profit centers. This may be the only way to
make a living by riding a human--powered ham
shack while sharpening your professional
skills and expanding your range of contacts.
Sound like a dream? Well ... it is. Steve's
made this dream a reality for five years .

If this strikes a chord and you want to dis
cuss it , please write to Steve ASAP at 98 Sud
bUry Drive, Milpitas CA 95035. E-mail users
can leave a message for Steve on GEnie. His
username is WORDY .

On January 26 1989 , Postal Inspector Martin Siegelman arrest
ed Michael J . Harrison, 36, at his residence 0143 1 Windsor Place,
oceanside, New York. Harrison was charged with mail fraud and
wire fraud . He was arraigned in US District Court. Eastern District
of NY, Brooklyn NY on January 26th 1989 before US Magistrate
Allyne Ross. Harrison was released on a $25,000 Personal Recog
nizance Bond.

Victims of this fraud should contact Martin Siegelman via letter
and include the followi ng information: magazine issue of advertise
ment appearance, product order date, product(s) ordered, copy of
front or back of check or money order sent, form of US mail used,
whether or not the person received what was ordered, what repre
sentations or misrepresentations were made by Michael Harrison
and/or any other person from Atlas/Oentron, etc.. what efforts were
made by the victim to contact Harrison, and Harrison's respons
e(s), and any other pertinent facts. Please send this info, including
copies of advertisements, letters, receipts, etc.. to Martin Biegel
man, Posta/ Inspector, PO Box 160, Hicksville NY 11802.c160.

Mail fraud and wire fraud each carries a five-year prison sen
tence and a $250 ,000 fine .

Home-brew
Contest
Deadline

U4MIRComes
To Life

Looking West
Bill Pasternak WA6ITF's

Looking West FM column has
gone bl-monthly. BiH has agreed to become
our primary aRX news supplier using the fa
cilities of the woridwide Westlink all-volunteer
organization.

You haven 't yet gotten
around 10 writing up your
home-brew project 10submit to
our Hom,,·brew IV contest?
Now you have a reprieve-we
have moved forward the deadline
for artic le submissions lor this
contest by three months. Please
note that the new deadline is July
1, 1989. (See announcement in
box .) Ham fame and fortune sti lt
awa it you- but only for a lew
more months!

Stations around the world have been re
porting hearing and working U4MIR. Ac
cording 10 Hans ZS6AKV, stations in south
ern Africa worked the new Mirstalion as early
as Thursday, February 9. Since then, stations
in Britain, Eastern Canada, and Europe have
reporled contacts.

Alex has made most of the contacts on
145.550 MHz simplex, and a few on 145.650
MHz simplex. Alex has kept the same operat
ing hours as Musa U2MIR-1900 UTC and
later, in the period between the cosmonauts'
dinner hour and Iights-out. Mir 's operatio ns
schedule is on Moscow time, which is three
hours ahead of UTC.

Bill VE3EFX reports that the new opera
tor 's name is Alexander, or "Sasna.' His En
glish is poor and he seems to have trouble
with callsigns-please speak slowly and dis
tinctly, and stick to standard ICAO phonetiCs.

Pat G310R reports that a new crew will go
up in Apri l, and is now receiving amateur ra
dio instruction. Continue to qst, via Boris
Stepanov UW3AX, PO Sox 679, Moscow
107207, USSR.

Nomadness Grows!
Those of you who have been reading 73 in
' 88 will be familiar with Steve Roberts
N4RVE and his roving piece of tech-wjz-
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TH-25AT/45AT
New Pocket Portable
Transceivers
The all-new TH-25 Series of pocket trans
ceivers is here! Wide-band frequency coy
erage, LCD display, 5 watt option, plus .. .
• Frequency coverage: TH-25AT: 141-163

MHz (Rx); 144-148 MHz (Ixj. (Modifiable for
MARS/CAP' Permits required)
TH -45AT: 438·450 MHz.

• Automatic Power Control (APel crcuu for
reliable RF output and nnat protection.

• 14 rnemones: two for any "odd spilt"
(5 kHz steps).

• AutomatiC offset selection (TH -25AT).
• 5 Watts from 12 VDC or PB-B battery pack.
- large mum-funcnon tcp display.
• Rotary dial selects memory. trecuencv

CleSS and scan ceecnon.
• T·AlERT for quiet rnorutonnq. Tone Alert

beeps when squelch 1$ opened.
• Band scan and memory scan,
• Automatic 'power orr CirCUlI.
• Water resistant.
• Cless encoder (decoder optional (TSU-6).

• Supplied accessories: StubbyDuk, PB-6
battery pack tor 2.5 walls output. wall charger,
belt hook, wrist strap, water resistant dust caps

Optional accessories :
• PB·5 n V.200 mAll NICd pact lor 2 5WOutput . PI-6
nY.600 mAh NiCd pack. PB·7 n Y.1100 mAh NiCd pack
• PI·1 12Y.600 mAlI H,Cd lor5Woutpul . PB-9 nV.600
mAh NICd wit h built·ill charger . I C·l0 Co mpael chrger
• I C·ll Rapid charger . BT·6 AAA batte'ycase . DC·l/PG·2Y
DC adapler . HMC-2 Headsel wilhVOXand pTf . SC-14.15,
16 Soft cases . $MC-30/31Speaker mrcs.• T$U·6 CTCSS
decode unit . WI·l water res istant bag

KENWOOD
KENW OOD U.S.A. CORPORATION
2201E. Dominguez 51.,Long Beach,CA9 0810
PO. Box 22745, Long Beach, CA 90801-5745
COmple'e 5elvlCe manuals are ava'lat>le 10' a!1 Kenwooa
rran.sC(w ers and most accesso-e s $peoI/Callon.s. !ea/IJfes.
and proces a,e $lJb!ect 10 change ....,,/lOut no.'ICE' Of Obbgal'01l



Just In • • •

Thanks

The Soviet/US Goodwill HF
contest will take place 9 April
from 0000-2400 GMT. It is for the
US and the USSR only. There are
two classes : one operator all
bands; and multi-operator , one
transmitter. Modes and bands: SSB,
CW, and mixed on 10, 15, and 20
meters . US hams should call
"COU." US exchanges should in
clude OSO number plus the state.
One OSC equals one point-no
mu ltipliers. You can work the
same station on different bands.

See CO Maqazine and the OX
Bulletin for further info.

To all who contributed 10 this
month 's QRX column. They are
West/ink. Indianapolis Star N6WS,
Worldradio, GBAUU. AMSAT-NA,
A rt Un win K B9 M Z , KD5RO,
N6BVU, K5ZMS, G3VA. N T2X.
and W2RS (via N6W 10m packet).
Keep your news items and photos
rolling in to 70 Rt 202 N, Peterbor
ough, NH 03459-1194, Attn: ORX
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Truly Turbo

part ia l im mersi on in liqu id n itrog en .
Lawrence and Morag will remain at the base
camp to maintain a communications link with
the outside world, and carry out scientific
experiments. Sir Randolph Fl9nnes is the
team leader, and the goal of the expedition is
to achieve an unsupported walk of about 450
miles to the geographic North Pole by at least
two people. The Howells will maintain radio
contact with the walking party on various fre
quencies during the entire expedition. Bad
weather aborted their 1988 trek attempt.

The British are working on a neural net
work computer, a device whose memory Is
organ ized In much the same way as a
human brain. US DARPA has est imated
that the human brain contains 10" neurons,
each having roughly 1000 dendri tes, giving
the brain a storage potential of 10" inter
connects. Since nerves fire at 100 Hz, the
human brain thus has the potential to make
10'· interconnects per second. This is far , far

greater than the CRAY XMP 1-2
supercomputer with its potential of
50 x 1Q6 interconnects per second.
It's esti mated that even a fly' s
brain can manage some 1cr inter
coonects per second!

73 Magazine
WGECenter
70 Rte. 202 N
Peterborough NH 0345S.1194
Attn : Home-Brew IV

British Polar Trek
At you read this, Lawrence G40MA and

Morag GMllLL Howell will have left for
Canada once again-to Ward Hunt Island In
the beginni ng of March for a combination of
prOViding communications for a British Po
la r expedition and a 6 meter OXpeditlon.
This year, they have gear that will permit them
to run 150 Walls on 6 meters, and they will use
two rhombic antennas lor the high frequency
links back to the United Kingdom.

The group of scientists making the polar
assault will carry Bri tish PRC·319 military
man-pack radio sets with the ability to run up
to 50 Watts PEP out in the 2-4 MHz range.
When not in communications there, Lawrence
and Morag will monitor and operate 14.345
(the European VHF Net 20 Meter Intercom),
28.885 MHz (the normal 10 meter to 6 meter
crcssoanc channel), 50.110 MHz, 144.123
plus AG-13 satell ite, and other bands avail
able to them. Their callsigns will be GMlILU
VE8 and GM4DMANE8.

All their communications equipment for the
trek has now been environmentally tested by

$$ HOME-BREW IV $$
73 Magazine again invites all home-brewers to tum their hot

solder into COld cash and prizes, and to get their name in print to
boot. All projects have a chance to appear in the magazine, and we
will handsomely reward the authors of the best of these .

Now for the bounty. Ramsey Electron ics sweetened the pot from
their line of frequency counters. First prize is $300, a t o-year
subscription to 73, and a CT-125 1.25 GHz frequency counter.
Second prize is $150, a two-year sub, and a CT·90 600 MHz
frequency counter. Third prize is$75, a two-year sub, and a CT-70
525 MHz frequency counter. All this is in addition to the payment
every author receives for publishing in 73.

contest Rules

1. Entries must be received by 1 July 1989.
2. To enter, write an article describing your best home-brew

construction project and submit it to 73 . If you've never written lor
73 , send an SASE for a copy of our Writer's Guide, or download it
from CompuServe (Hamnet forum, Library 0., filename
" 73WRIT" ). Be sure to state on the submission that it is for the
Home-brew IV contest.

3. Here 's the real challenge: The total cost of your project must
be under $73, even if all the parts were bought new. Be sure to
include a detailed parts list with prices and sources.

4. Our technical staff will evaluate each project on the basis of
originality, usefulness, reproducibility, economy of design, and
clarity of presentation. The decision of the jUdges is linal.

5. All projects must be original. That is, they must not be pub
lished elsewhere. There is no limit to the number of projects you
mayenter .

6. AU purchased articles become the property of 73 Magazine .
8. Mail your entries to:

Work In 7P-Land

Dateline Moscow

time talking with children and OSLing them.
An important part of their therapy is to pre
pare cards and letters to send to you in return.
Those tak ing part will probably receive a most
unusual and certainly very special OSL, but
only if you take the time to send out your own
card after your OSC. Anyone interested in
this very worthwhile project should write to
April Moell WA60PS, PO Box 2508, Fullerton
CA 92633. [Ed Note: April Moell WA60PS ts
the wife of 73 Magazine " Homing In " colum
nist Joe Moefl KOOV.}

Interested In working in a rare OX spot?
VITA is looking for someone with both radio
and computer expertise to facilitate installa
tion of equipment both at telecom in Maseru
and user sites in Maseru and rural areas, and
to train system users. Interested parties
should contact Dr. Gaty Garriott, 1815 N.
Lynn St.• Arlington VA 22209(703)276-1800.

Private Radio
Docket
88-527

computer viruses are the lat
est of typical Western ills to hi t
the Soviet capita l. The viruses
have invaded systems in at least
five government-run institut ions .
Sergei Abramov, a computer spe
cialist with the USSR Academy of
Sciences, told Radio Moscow the
first computer virus in the Soviet
Union was found last August. Au·
thorities traced the virus source to
a group of Soviet and foreign
schOOlchildren in a summer camp
at the institute.

The FCC has proposed a one
megahertz expansion of the 6
meter repeater subbands, from
52-54, to 51 -54 MHz. Due to the
increasing number of repeaters in
the 6 meter band , the Six Meter
Club of Southern California and the
Southern California Repealer and
Remote Base Assoc iation (SCR.
RBA) f iled for th is regulat ory
change.

The FCC put forth an indefinite
commentary period , to give those
hams who may currently use 51 -52
MHz for non-repeater operation an
opportunity to preserve the present
band plan.
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Powerful Crystal Set
A "something for nothing" radio.

by Pete Haas

•

Figure 2. Schematic of the crystal set.

w
'0 '

" ~. I~-".,..
L "'--."

v . ."
r-" SPOT ~. I n •

" I '. '0<'

IIf'l OOO'S Toc;~ I
~ "laO. H) I

f " '" III...... T""'. 0 00 '

" ."
V" .. ¥ .._......,

~v..
u ". I ~."

C- ... Ir-"~. " " '-000'• "
'"

"

T his crystal set has several improve
ments on a classic design. The speaker

volume. though not ear-shattering, is plenty
loud . The cumulative effects of seve ral
" t wea ks" will all ow the set to drive
a speaker . Here ' s a description of each
improvement .

Ferrite Tuning Coils : I used a ferrite bar
instead of larger air-core coils. because the
bar has a much higher Q. The main tank
circuit coil is wound on a flat ferrite bar.
More iron surface area is exposed compared
to a round slug and fewer turns of wire are
needed . In ge neral , the fewer turns of
wire needed in a tank circuit. the higher the
quality will be . Ajunked AM pocket radio is
a good source for a ferri te bar. The exact
dimensions ofthe bar aren't critical. Just find
one that' s close to the one described here .
The coil has multiple taps so you will have
some leeway .

Antenna Matcher : The use of an antenna
matcher is essential. since the characteristics
of long wire antennas vary according to many
factors . The big factor is antenna length . but
height above the ground , gauge of wi re, re
s istance in the actua l antenna con nections,
moisture content of the a ir, and solid ground
connect ion, all also figure into the picture .
(Yes , a c rystal set will work without an earth
ground. but try it with and without. There's
an increase in volume with the use of a good
earth grou nd .) The mat cher here is simply a
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Figure I . Hand-winding of the ferrite tuning
coil.
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loopstick and a variable capacito r in the 250
365pF range . It markedly increases the crys
tal set's efficiency and allows just about any
length of wire to be used as an antenna . If you
have an outdoor CB or scanner antenna with a
long coax run of50 feet or more. you can use
the coax as a long wire ante nna by attaching it
with a clip lead to the crystal set. Just be sure
to temporarily d isconnect the shield from its
earth ground.

" ... several 'tweaks'
will allow the set to drive

a speaker. "

Voltage Doubler Detector : The voltage
doubler produced sl ightly louder vol ume
over a full -wave bridge rectifier. Technical
ly . it's still a half-wave rectifier, but the cir
cuit configuration uses both halves of the RF
wave to charge two capacitors which fire ofT
in se ries to produce twice the voltage-just
like batte r ies do when placed in series. The

voltage doubler increases volume before go
ing th roug h an audio step-down transformer.

Walkman T}Jn Loudspeakers : These are
passive but highly efficient loudspeakers that
plug into the cassette player' s headphone
jack . The speakers have small powerful sa
manum cobalt magnets. and cones made of
thi n, very lightweight plastic such as Mylar .
They don 't ra te well as hi-fi producers but
they are capable of fairly loud volume with
only a few milliwatts of drive.

Dual Tuning Circuit : Since two tank cir
cuits are used, the received radio signal will
have twice the current as compared to a con
ventional crystal set .

Selectivity Switch : This crystal set has a
choice of wide or narrow se lectivity . Adding
a tap to L I effectively reduces the number of
turns, increas ing the Q, and in turn the set 's
selectivity. Ifyou wantto tu ne in a weak radio
s ignal that 's right next to a powerful s ignal,
the narrow position will help a lot. For maxi
mum sensitivity and general bandscanning,
use the wide position.

Construct ion

Dual 365 pF variables are hard to find, so I
used two separate ones . T here's a slight



switch to me loudspeaker, some retuning will
be necessary since the speaker/transformer
combination presents more of a load and re
duces the tuned circuit's Q. Using the least
amount of inductance off l3 (the fewest turns
of wire) will ge nerate the loudest received
audio .

There are a lot of tunable adj ustments on
this radio, so preserve every bit of RF energy
by properly matching each component to the
next . Spend some time using all the various
combinations of coil taps and capacitor set
tings. Optimum settings will change from one

advantage to this. When you have a radio
station tuned in for me loudest s ignal you may
find mat the mesh of the two capacitors isn 't
quite the same. That 's because LJ, which is
wound by hand, does not have exactly me
same inductance value on either s ide of me
ce nter tap. (LJ is wou nd on a flat ferrite bar
salvaged from an old AM radio using 5/44
Litz wire . If you carefully unwind the origi
nal winding on a ferri te bar coil, you can
reuse it to co nstruct l2 and l 3.)

The diod es can be any general purpose
small signal ge rmanium types. Use an ohm
meter to pick out o nes with the lowest for
ward resistance . This will insure the loudest
possible audio at the speakers.

The very high impedance transformers can
be found at hamfests and in surpl us pans
catalogs like Meshna' s. You can also use two
o r three transfo rmers obtai ned from o ld
tube-type radios or televisions . Connect me
high impedance primaries a nd the low
impedance secondaries in series. Though it
requires more room in me project cabinet,
this provides an excellent speake r driving
system.

"Powering Up"

Once construction is complete, attach an
antenna of at least fifty fee t and hook up a
good earth ground . A cold water pipe is an
excellent choice. You may want to use crystal
headphones to do me init ial tuning , The ear
phone volume will be astounding. When you

C1,C2,C3
L1

L2
L3

C4.C5
0 1,02
51,52
83,54
T1 , T2

Parts List

365 pF variables.
tcccsuck antenna coil (Miller 6300) or 11'2w 015144 Litz wire on a 5/16" 00
slug tuned torm (scramble wound). Coil is ~ w long. Litz wire is available
lrom Midco, 660 North Dixie Hwy, Hollywood Fl33020.
12 turns 5144 Utz wire over center of l3, tapped at 8th tum.
80 turns 5144 litz wire on 1/." ll: V.· x 3w ferrite bar (length nol critical)
salvaged from anAM transistor radio. Tapped at 10, 20, 30, 40, SO, 50, & 70
turns. See Figures.
0.001 mF.
Germanium diodes.
SPOT switch.
2-pole, 4-position rolary switches.
Very high impedance transformer with .. 80seconclary. Try a 480013.20 Of

similiar, cal. #JT-19 e75C) from John MeshnaJr. , Inc., PO Boll: 62, E.lynn
MA 01904 ($20 minimum per order).

end of the AM band to the other. Try the
narrow selectivity and notice how radio sig
nals tend to snap in and out as compared to a
conventional crystal set where a strong sta 
tion takes up half of the dial. Because of [his
set's exceptional sens itivity and wide tuning
ra nge, you may also hear some olde r cordless
phone signals around 1700 kHz. The aud io
will have the characteristic buzz from the FM
carrier . but mere is also an A M component in
the signal and you °11 be ab le to make out
what 's be ing said on both sides of the conver
sation. Enjoy!EII

IeControl Product. Unlimited. Inc,

5 Somerset o, Coales'f'i lle, PA 19320 (215) 383-6395
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73 Review by Jim Gray WIXVand Peter Pedersen W7KTK

Number 5 on your FNdbKk canl

Procomm's
Wideband Supercone
Full VHF/UHF TX/RX coverage on a single antenna!

Procomm/Digitrex Dist .
1948 Coventry

Thousand Oaks CA 91362
Pbcne: (805) 479-2397

Price Class: $100

A friend and fellow ham, on first seeing this
unusual antenna on OUf lower, com

mented thai, "It ought 10 be called the 'star
burst' antenna!" The Wideband suoercone. a
discone antenna, was introduced to the public
al Dayton Hamvention '88, and it immed iately
caught our attenti on. We rece ived one a
month later and have been using il since.

Light, Attractive, Easy to Install

The Supercone ts a " simulated" solid dis
cone antenna made up of a series of horizon
tal radial spokes which form the disc, and a
series of drooping radial rods which form the
cone , The cone and disc skeleton are made
up of stainless-steel rods, and attach 10 a
milled aluminum and brass center " hub. " The
sucerccoe is sh ipped unassembled within a
stout mailing tube. Along with the assembly
instruction s, Procomm includes some general
information to help the user understand exact
ly what it is he or she has rece ived .

One major difference between this super
cone and other discones is the central vertical
" whip" extending upward from the center of
the disc. This is a separate vert ical ground
pla ne antenna for 10 meters.

The Superccne is both a transm itting and
receiving antenna . II we ighs about two
pounds, and it's easy to install. The width of
the base of the cone is 37~ . With its " whip"
vert ical antenna, it is 69~ tal l. A central sup
port element of aluminum tubing attaches to
the center hub portion 10 allow the Supercone
to mount on a standard 1V." diameter TV-type
mast.

Continuous VHF/UHF Co verage

The Supercone covers from approx imately
100 MHz 10 1.2 GHz in the discone portion,
with added coverage 01the 10 meter amateur
band provided by the above mentioned, heli
cally-wound whip. As with all oeccnee. fre
quency coverage in the VHF and UH F portion
of this antenna is continuous rather than dis
crete. That means that ANY frequency within
its range may be covered with a very low
VSWR in the transmitting mode.

For receiving, the cecc ne is almost ideally
suited for use with a multi-band , multi-mode
transceiver and, of course, with a scanner ca
pable of covering its wide range. Essen tially,
the Supercone is a neat. compact, one-anten
na installation for your shack .
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Photo A. The Wideband Supercone antenna
mounted on galvaniZed water pipe. This Super
cone COvtJrS 100MHz-I GHz continuously.

Fast Assembly

Our test antenna arrived in June, and we
erected and tested it immediately upon re
ce ipt . From Shipping container to tuneup. you
can assemble the Supercone in about 15
minutes.

Because of its small size and " skeleton"
st ructure. wind loading is negligible. Pro
comm doesn't take any chances, however
the " spokes" or rods that form the shape 01
the antenna are stainless steel. This elimi
nates many common weathering problems
(more on this later).

We set the assembled discone on its " legs"
in the shack for preliminary trimming of the
1a-meter whip section. The discone portion
needs NO TUNING AT ALl. After attaching a
short length of SOO coax to the hub's S0-239
UHF-type connector (Which mates with the
Pl-258 standard coax fitting), we attached the
aluminum center tUbing to the drilled and
tapped central hub with a pa ir of 6-32 machine
screws.

W7KTK 's Eva luation

As of February, the Wideband Supercone
has been in use for six months on 148 and 440
MHz. The teeoune is 69 teet of Andrews 500
Hellax " hard line" with a six-loot length of
RG8U coaxial cable connecting the antenna
termination to the Heliax. We installed the an
tenna at the SO·loot level of my 65·loot tower ,
using a s-teer. up-turned " t," arm to support it
away from the tower legs.

The VSWR was brought as close as possi
ble to 1:1 (as measured by a Bird " Thruline"

wattmeter) on the 10 meter band wh ile still
standing on its legs in the shack. After raising
it to the 5Q.loot level , we found that the VSWR
was about 2:1 at the end 01 the leedline, prob
ably due to the difference in its resonant fre
quency between the ground and the mounting
location above ground . Heating 01the plast ic
cap and sheath around the helically-wound
short vert ical antenna occurred at its tip (high
voltage end) with 100 Wans RF input applied
to the transmitter end of the teeonee. The
heating caused a softening and deformation
of the cap and the plastic sheath.

We removed the 1D meter vertical portion,
and conducted further tests on 122.8 MHz
(aircraft " Unicom" frequency), 147 MHz (a
nearby repeater freq uency in the 2 meter
band), and 444.5 MHz (a 7l).milMistant re
peater Irequency in the amateur 70 em band).
The measured VSWR by the Bird wattmeter
was 1.2:1 at 122.8 MHz, 1.1 :1 at 147 MHz, and
1.1:1 at 444.5 MHz. This is a very creditable
perfo rmance.

The " expand-to-l ive" attac hment and the
several whip antennas needed for operation
on the HF bands may be practical, but we did
no tests on them.

Improvements and Suggestions

The aluminum tubing support required a bit
01 re-working to provide a stable attachment to
the center hub so that it wouldn't wobble . It
was simple to replace the two-screw support
with a three-screw support arrangement. with
each machine screw fitted into a tapped and
threaded hole 120 degrees from each other
around the periphery 01 the hub. We under
stand lrom Ray Lukaszewicz that this has be
come a permanent " fix" on antennas now
being delivered. The antenna mounting is now
rigid and strong.

After six months 01 use, we have noted
some galvanic action between the threaded
ends of the stainless steel rad ial rods and the
aluminurnlbrass center hub, as evidenced by
a deposit of wh itish aluminum oxide that near
ly prevented easy disassembly of the antenna
when it was taken down. The factory informed
us that a small packet 01conductive no-ox ida
tion grease, similar to the type electricians use
for joining aluminum tubing and protecting
telescoping join ts, now ships with every an
tenna. This is an inexpensive and simple addi ·

continued to p. 43
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Call _

,, '

ProvJState PC/ZIP _

, ,,

The American Radio Relay league
225 Main Sl Newington, CT. 06111 USA

CI Mastercard CI AMEX CI Discover E~pi res _
____ _ ____ ___ Signature _

MEMBERSHIP APPLICATION
Name
Street
City _

Charge lo CI VISA

Ca.d Number

$25 in U _S, $36 elsewhere (U_S funds) Licensed amateurs, or age 65 cr ever. upon subml"lng
proof 01age. may request the special dues rate o f $20 in the U,S, $28 elsewhere, in (U,S, l und's)
Persons age 17 and younger may quality for special rates. wnte for application,

For postal purposes. flfly percen t of dues is allocated to OST. the balance tor mernberatnp.

GET YOUR BEARINGS STRAIGHT

~~~~

CIRCLE 34 6 ON RUDER SERVICE CARD
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BENEFITS FOR YOU
aST. aSL Bureau. Awards. Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

A t last! A map dedi(clled to the .adio emateu•. ",mouncing the Azimuth-Equidistant wa ll map from
n the Great Cilde Map Co.

An azimuth map pro~ infOfTTlalion about heading and range 10 an~ pIao::e on unh. No Ionge1" will
you have to gu~ at which way to aim your beam antenna for thaI rare DX.

Each map is specially drawn w il h your stalion at the exact ce n te r . The rest of the work! is spread out
around you. To use the map. simply find the targe\ station and read the compass he<lding from the border
of the map. To l ind the .ange. count the number of rings from the cente•. Each .ing is spaced 1000 miles
apart . Voi la! You now k" ow the t.ue headi" 9 and ra"ge 10 the Ia.gel Sial ion.

The maps are custom drawn with computer accu recy for your location and ere personalized with your
~ation·s cau sign at the lower righI, Each map meeseres 35"~23·· . is brightly colored. lind is printed on
high quality poster stock making it suitllble for fl aming.

To order. send 539 cheock or money order and your station's eeu sign lind location (if you bye in a large
cit y. state which side of tow n) to: If fl. Jffi It

\)r~ .:t1" lf:\~ ~p\:"'o.

P.O. Box 69 140 1 eSan Antonio, TX 78269

Call for naoe

C~

zsoo 00
sese
" 00
"00

"'00
noo

469 00
" 00
4995
"00
" 00
"00

395 UP CAll

'"",00

""'00
1995

"",,,,,,,,
'00

e~ '"
C~

"00
eacn 12500

«eowcoo T5 1405

NewKeo 'wood 1M-121 A,!T1CIb'e

<XlM """'"

IC 781

Ic:om 161
sr...-o:.u4D
I-lEIl. BM10 Boom "''''e . _eo8 pon
I-lEll HM5 Desk '" ~e

NYE MesA 1Uf"Ol'r
AlpI>a Delta T,anS.lfap HV
C51P,,,,ale Patch IV
Amoco PT 3 P'e Amp
La'sen 2-mefer on glass
AnleC02M 5/8. Mag Moonl ,Comp
VanGo.-donG5RV
VrJor AB5!T1C1b'e
Thou&aoxis oJ penel me!efS
Aetovo. l000pl/500V~ougrocaps

T.ans/oO'meI 120 VP'<•. I050V/IA fS<lc . 1 8 W~el

100mldi450V A.<af Cap
120 mld/ 4500V A"ilI Cap
A'<sfa SWR B"dge 330 MHZ
83 1SP-PL259 5 ,I. e'oIale IAmpl>enol)
8261 NMa"- IAmpt>enoll
82202-1006 N M" (99131
Double Female UHF
UG116 RGBJl
Rece.v..-.g 1utlM so.9O'llt 0I'l1osl pi' ce
s.nec Boom U, Head5el ItQ !COM>
Rohn SA 2% 67 (61 osode arm)
USED EOUIPMENT
All eqUipment, used. c eeo. wrttl 90 da¥ warrant¥ ard 30
day 1"81 $ ,. montM full l' ade alla""'1r>ew equ,pment. Sale
pece 'e1unded It rot sal istoed

Call for lale'$l used gear
(800)231 ,3057

CALL FOR ORDERS
1 (800) 23 1·3057
1·713·520·7300 OR 1·71 3·520·0550
TEXAS ORDERS CALL COLLECT
FAX 1·713·771 ·7759
ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNOED
New icom tC 7B l 1,ades wantoo
Kenwood TH215A TH25A T T,ade ,n your old H1
New Kenwood 1M-62 1A. 1441220 MHz FM Call

[u]illrn~~[]][(] ,, · ,
Electronics Supply " ,
3621 FANNIN 8 "·.
HOUSTON. TEXAS nOO4 § .

• • • • • •

Don·, eom."
Ha..., \"00 lI'oed lI'>e new ·-Oelta looo AroIefV\a")
I r.a..., and 4 WOf"S grea!'
Co'>lac1 Oelta Loop Anlenna

PO Bo. llO63
New Fa rl«l .CT06812

See CQJune '88 Revoe...
GNU PROD
TE Systems 2m Amp30- 160 wall SGaAs let $229 00
POlICIES
M.........., order$10 00 Mastercard VISA.arCOO Alprces
FOB~.e,oepl illSA:Iled P'<ces6J..ClJllCl1OCI\Bnge....-.cul
notce llernssutl!8CllOprO sale Cila'lVlf"IelOCtIeCl< troe-..
oJ)'OUfardef Te• • •eso:lerQallOsaiesta. AI ilemSU taco
IOf)' warranty plus Mad>so'l wiJlfanty
8l<'d and Belden produc1. lI'l .Iock. ClII tOClay .
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THE AMATEUR'SPROFESSIONAL
Larsen l(OIroo- and KiildLCkie· antennas

PfO, ide amalOJrs tre SilJ1'O advantages enio,od by
conmercial !'No Wi1f radio users. 80Ih combine
lop perIoonarce with tre long IaII!l' iJeper<labili~
you wanl

See
your
deal"
for the
com-
plete
line 01
larsen
antennas
and per
rronent
and
lempo
rary mounts. Youcan buy wiltl confidence.
because thet're all backed by Larsen's No
Nonsense Warranty for afull six mcnlhs.

Foraprofessionalapproach to amateur radio,
tunein to Larsen.

rsen Antennas
The Amateur's Professional'

Sec your favorite a maleur dealer or wn te ix a free amateur catalog.

IN USA: Larsen Electronics, ioc.. 11611 N.E. 50th AverMJe, PO E!<»; 1799. Vancouvet,WaShington 98668 (206) 573-2722,
IN CANADA: Canadian Larsen EJectrooics, uc. 149 'Nest 6th Avenue, Vancouver, B,C. V5Y lK3 (604) 872-8517.

"You'remilesahead
withLarsen II Rick_QxnmunkoOOnsConsWtmll

• ~andAssodares. Boulder. Colorado

When thedirectors of theCoors International Bicycle Classic needed
a sophisticatedmobile communicationssystem, they turned to commu
nicationsconsultant RickWoodsome. Asacommunicationsspecialist.
Woodsorne knowswhat it takesto make acommunication system work.

That'swhy he turned to Larsen Antennas.
''You don't pull off the largest sportsevent in theWestern Hemisphere

without good communication.Andyou don't have good communication
without the rightequipment.

"Larsen antennas were instrumental in making last summer's
Coors Classican overwhelmingsuccess.They were key to our entire
communication network.

''Without Larsen, it wouldhavebeen uphill all the way,"
Rick \1bcX1some



FEEDBACK

In our continuing effort to present the best in ama
teur radio features and col umns, we recogn ize the
need to go directly to the source- you, the reader.
Art icles and columns are assigned feedback
numbers, which appear on each artic le/column and
are also listed here. These numbers correspond to
those on the feedback card opposite th is page. On
the card, please check the box which honestly
represents your opinion of each article or column.

Do we reatly read the feedback cards? You bet!
The resu lts are tabulated each month , and the eci
tors take a good, hard look at what you do and don't
like. To show our appreciation, we draw one feed
back card each month and award the lucky winner a
tree one-year subscription (or extension) to 73 .

To save on postage, 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
OSL in our OSLo' the Month contest. All for the low,
low price of 25 cents!

Feedback# Title
I Welcome Newcomers
2 Never Say Die
3 QRX
4 Home-brew:

Powerful C rystal Set
5 Review: Procomm's

Wideband Superoone
6 Home-brew: Qu ick n' Easy

2m/440 MH z antenna
7 Hamfest Su rvival Guide
8 Home-brew: How to Feed an

Apple to an IBM Monitor
9 Review: Kenwood TM-62 IA

10 Review: Aries- !
II Home-brew: Slingshot for

Two
12 Home-brew: FM Split for the

Unide n
13 Review: The Della Loop

DL· I02
14 Review: Austin Suburban

Tribander
15 Review: The Universal

M-7CXXJ
16 Home-brew: Revamp Bird

Elements
17 Aeria l View

Feedback# Title
18 WA 6TEY 1441220 MHz RDF

Quad Antenna
19 Stay With the State of the An
20 Above and Beyond
21 Review: MFJ-I 278

Mult i-Mode Controller
22 Ask Kaboom
23 Review: Kenwood T H-25AT
24 Homing In
25 Hamsats
26 Deale r Directory
27 DX
28 New Products
29 Looking West
30 C ircu its
31 QRP
32 Special Even ts
33 Ad Index
34 Inde x 4/89
35 Letters
36 Tech Tips
3773 International
38 Baner ' n' Buy
39 Ham Help
40QTH DX
41 Propagation

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEA TURING POR TABLE RADIO SIMUL A n ON TUNING

" Quali ty through Techn ol og y"
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MODEL Ap·10

Designed fo
APARTMENTS
MOTELS
VACA~ONS

l'IlICE

$64,95
Add $3.00
Shipping and Harding

Quk:!< Simple Installation. Operates on 2. 6, 10, 15, 20, 30
and40 meters.Allcos SlJPPoo.Onty22-1/2 ""has long.
we;ghs jess than 2 I~ socosso with 10 n.RG 58 coax
and counter potse. Whip extends to 57 inches. Handles
up to 300 watts,
VS'vVR- 1.1:1IN'hen tuned
wme lew I"f'OfI detc* O"'d oIt>Ew 9!W pIO<1Jl';:f1,

OJR PROOl.K:TS MADE I USt\o--<A>BARKER a WILLIAMSON
~ Quality CommunicaTlOl"I Products Since 1932

AI your oemcctos write or coli
10 c orerStroot Bristol PA 19007
(215) 7&&·55&1

S MILEY ANTE NNA CO., INC. 406 L.l CIlESTA IIE'GHTS I'lOAO t l CAJON, CA ~2Ol'

ctRCLE 214 ON REAO£It SERVICE CARD

, I I I I
. . .. '" •• • • • • • • • • ••
• • - " • .. • • - " • •

I 1...;;.1 I I I I
~-- -136-114 UHZ
""~ ""' - "'''"'

FOR DEALER " See us at Dayton"

LOCATION CALL 6'18 578-88'16
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Number a on your feedb8ck card

Low-Cost
Easy-to-Build Antenna

For 146/440 MHz.

•

by Bob Witmer W3RW and Ed Clegg W3LOY

T his easy-to-build antenna provides im
proved performance in range on both

bands over the standard antenna ("rubber
duck" ) currently supplied with the dual
band . hand-held transceiver. In addition. at
less than 2 feet tall . it 's space-efficient for
mobile operation.

The Challenges

The recent popularity of compact dual
band 146/440 MHz FM transceivers has
created an antenna problem for those owners
who desire improved performance over the
standard antenna. Improved performance
antennas are available separately for both
bands, but you have to change antennas
when you change bands. This is hardly
convenient.

We discovered. quite by accident. that this
antenna, originally designed just for gain
performance over a qua rter-wave on 440
MHz. had dual-band capability.

How It Works

The antenna works in different modes on
eachofthc bands. On I46MHz, the perform
ance is virtually identical to a quarter-wave
whip. At this frequency, depending on the
ground plane configuration, the performance
can be significantly superior to the rubber
duck.ie antenna, even within a small fraction
ofa dB of a conventional quarter-wave locat
ed in the same ground plane environment.
The SWR characteristics and bandwidth
also behave similarly to a quarter-wave
monopole .

The real virtues of this antenna appear in
the 440 MHz application. Many have been
surprised to find that they were able to get
some measure of performance when they 0p
erated on 440 MHz with a conventional 146
MHz whip. The fact is that a 146 MHz whip
looks like a ~ -wave whip when used at 440
MHz. It presents a very acceptable SWR to
the rig. Any piece of wire will radiate to some
degree, in some direction. And there' s the
rub-sotnt' direction. Most of the radiation
from a ~ -wave vertical whip over a ground
plane is directed up into the sky! It will send a
nice signal at about 48 degrees above the
horizon. That' s not where we wantour signal
to go most of the time!
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Dimensions for medual-band antenna.

The easy-to-build antenna, while occupy
ing essentially the same space as the 146 MHz
vertical whip, behaves quite differemly on
440 MHz than the above sky-warmer. The
secret is in the current distribution resulting
from the addition of the " curly-Q" inductor
inserted into the lower part of the whip. Be
cause of the resulting current distribution, the
antenna behaves similarly to the classical ~ 

wave vertical, which not only provides sever
al dB of gain over a quarter-wave whip, but
also directs its radiation along the horizon
where we want it to go. (For a copy of the
current distribution plots and MININEC ra
diation simulations for this antenna, send an
SASE to the authors at 146 Forest Trail Dr. ,
Lansdale Pit 19446).

The curly-Q inductor 001 only establishes
the ideal current distribution, but also per
forms the impedance matching required to
make a highly reactive, high impedance ~.

wave whip look like the 35-600 resistive
load we want to match to our son rigs!

Construction

The antenna is simple to build. Actual
dimensions vary slightly, depending on the
application, but in any case appear to be
non-critical. Forming the base loading coil is
the hardest part of construction. When ccn
structing my mobile antenna, I worked with a
stainless steel whip and formed it as such. It
was difficult. I used IS-gauge Copperweld
wire to construct the antenna for my 146/440
MHz handheld. It was considerably easier 10

form!
The easiest way to start construction of a

mobile antenna is to obtain a quarter-wave
VHF commercial high-band mobile antenna
uncut for the operating frequency . This
should provide you with all the material you
need. Simply measure the antenna for the
location of the loading coil, form the loading
coil, and mount the antenna on the mounting
base . Construction of a hand-held version is

similar. Use any conductor material which
will give you the desired size and structural
integrity.

When selecting the material for your dual
band antenna, remember that you have to
attach it to the antenna connector on your
handheld . When I used I8-gauge Copper
weld wire, I chose a BNC connector with a
screw stud, left over from a broken 2 meter
rubber duck. I formed a loop in the bottom of
the antenna , and attached the connector and
screw stud with a matching nut .

Adjustment

The next step is to trim the antenna for
optimum 2 meter band operation. 440 MHz
SWR usually does not appear to need adjust
ment since observed SWRs have 001 been
higher than 2:1.

Performance

Mobile performance of my magnet-mount
ed version on 2 meters is indistinguishable
from thaI of a regular quarter-wave whip.
440 MHz performance approaches that of a
commercial " 5 dBgain" antenna.

Performance of the portable version,
which [ have used on my 146/440 MHz hand
held, shows a noticeable improvement on
both bands over the standard antenna sup
plied with the rig.

On a 35-mile path with 3 Wans, 440 MHz
operation proved superior to that with 30
Watts into the 2 meter whip, and gave
barely detectable difference when compared
with an expensive commercial vertical
collinear!

SWR was not measured on the handheld .
Complexities associated with antenna SWR
on handhelds precluded such measurement.
I have used this antenna with my HT, how
ever, for quite some time, with no troubles.

Summary
This low-cost antenna is space-efficient

and easy to build. It gives you greater range
and versatility over the antenna supplied with
your handheld transceiver .

For information on the availability of a
commercial grade Clegg dual-band antenna,
contact Viard . Inc. , 350 Main St. E.. Allen
town Pit 18106. Phone (115)395-7222. RI



PO. BOX 4215. ANDOVER, MA 01810-4215 USA (508) 475-7831

GRID DIP METERS
"Dipper"

The James Millen Grid Dip MelefS, Model
f/90651-A A.C. Powered and Ihe Model 190652
Solid State Batle ry operated, are compact and
completely sel f-contaIned laborato ry - service
quality lest equipment unilS. The " Oipper"

covers the range of frequenciesbe~n 1.7 MHz and 300 MHz in seven
calibrated uniform lel'gth scales with gen.erous overlaps plus an arbitrary
scala for use with special applicatiOn inductol'"S.

1190651 A A.C. Model with Tube S350.oo
'90652 Solid Stale Model with Battery S350.oo

low Fnmquency Inductors lor 11 90651-A Only

II 46702 925-2000 Hl $ 35.00
II 46703 500-1050 HZ. 35.00
1# 46704 325- 600 HZ............. 35.00
1# 46705 22(). 350 HZ....................................................... 35.00

JJ 11.\ iJYl~:;,:) ® .t'tl 1 1, ;l, : ~: i-J
MANUFACTURERS

TRANSMITTING CONDENSERS
16000 Series

Anothermember 01the ,·Dttsigned lor
appnceucn" series01transminingvariable air
capacitors is the 16000 ll&rias withvoltage ratings
from 3KV to 13KV in single or dual sections.
Rigid. heavychannelled aluminum end Irame

and thiCk, round edge polished plates. Ceramic supporting structure and
insulator, brass nickle plated hardWare. Constant impedance. heavy
current. multiple finger rotorcontad. Prices range betWeen$50 and sao
each. Other styles and capacitances arealsoavailable.

'lOUR INOUIRIES ON OTHER JAMES MIU EN PRODUCTS ARE WELCOMEO

I-

IC·781

(605) 886·7314
(60S) 886·3444

AMATEUR CENTER

FAX

CALL FOR A QUOTE I

SELL·TRADE
New & Reconditioned

HAM EQUIPM E NT

PHONE

The Future of
Amateur Communications

Call o r Write Us Today Fur a Quut ,,!
Yu u'lJ Find Us 1U be Courteuus, Know ledgeab le

and Hone sl

" AMERIU'S MOST REliABLE AMAnUR RADIO DEALER"

STORE HOURS:
'" , .• . lUl l

.ONO....... ftlD..
Dl'IN j.Al~ID"1

_ , .\ ' .•. 10 11
aM

-"1-"

182 N. Maple
P.O. Box 73

Watertown, SO 57201 '- -'

Ny.
Palomar

Radio Callbook

RF Concepts

Rohn
TelexlHygain

Ten-Tee
Unadllla/Reyco

Yaesu

Y OUR HAM DOLLAR G OE S

F URTHER A T ..•

CALL OR WRIlI FOR SPECIAL QUOTE
Wr>en It comes 10

FA ST DELi VERV HONEST DEA LING a-o
PROMPT DEPENDABLE S E R V I C E ~ac " ... t:

Vie do'1 ! ." s t acve-t.se 'T~ 'lIE GivE IT'

Hustler
Icom
Jerold/Delhi

Kantronics
Kenwood
Larsen

MFJ
Mirage/KLM

Moseley

CALL US
NOW!

B&W

Belden
Bencher

Bird
Butternut
Centurion

CES
Cushcran
Daiwa

WE SERVICE WHAT WE SELL
AEA
Alinco

Ameco
Ameritron

Amphenol
Amp Supply
Antenna

Specialists

Astron

Write today for our latest Bulletin /Used Equipment List.

_u r-r 9""~

In 1937, Stan Burghardt (W~IT) , because of his intense inte rest in
amateur radio , began selling and servicing amateur radio equipment
in conjunc tion with his radio parts business. We stand proud of this
long·lasting tradit ion of Honest Dealing. Quality Products and
Dependable " S·E·R· V·I·C·E"!

Above all, we fUlly in tend to carry on th is proud tradit ion with even
more new product lines plus the same " lair " treatment you've come
to rely on. Our recondit ioned equipment is of the finest qua lity with 30,
60 and even gO-day parts and labor warranties on selected pieces.
And always remember:
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Hamfest Survival Guide
Make the most ofyour time and money.

by William E. Newkirk WB91VR and Robert L. Burton, Jr. AA4QA

..

H amfests are the social even! of the ama
teur radio world . Many people who go

to hamfests don', think ofthe little things that
could increase the enjoyment , comfort, and
value of their t rip. Here are so me o f the ones
we've thought of.

Good Ad\'ice

I . Wear loose fining. comfortable clothes.
It gets very hot inside the exhibit hall because
of all the people .

2. Park away from the cro wd . Hamfest
drivers arc some of the worst we've ever
seen. They get to talking on the mobile rig
and run right into things . Look for a parking
place away from the congestion. with trees
for shade.

3. Pack a cooler full of food and iced
drinks. The food ar hamfcsrs is often expen
sive and bad . With the heat and act ivity ,
dehydration can be a problem. If you have
heart problems. take at least a IO-minute rest
every hour.

4 . If you are in the market for new gear,
remember most retailers give 20% disco•mts
at hamfests. BUI get there ea rly in the day to
do you r shopping . By late afternoon, the
good stuff has usually been sold .

5 . Always barter. even when buying new
equipment! People come to a hamfest to gel a
good deal . and the sellers know it. Expect to
get even bigger d iscounts o n used. gea r.

6 . If you are a Novice , don't be afra id to
ask someone for help . Buying your first rig
can be a little overwhelm ing. If you don ' t
know anyone there, go 10 a club table or the
QCWA (Quarte r-Century Wireless Associa
tion) booth and ask for help. If you have an
Elmer , but you can't locale him, have him
paged or ask someone with a hand y-talkie 10
call him.

7 . Don 't be shy about asking questions.
Ask as many questions as you can! Talk to
everyone. What is this for? Who are those
guys in the funny orange vests? Why is thai
guy wearing a d ish on his head? Hamfests are
a great place 10 meet people with like interests
and 10 learn from each other.

8. If you don' t want to bu y any eq uipment,
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check out the books. In the dealer section
(i.e ., " IlCW gear") , many companies sell a
wide selection of how-to books as well as
operating aids and maps, call directories, and
software .

9 . When buying used gear: a) don't buy
military surplus unless you are a collector; b)
don't buy any gear over 20 years old; and c)
don't buy any gear too big to carry .

Good Used Rigs

Heathkit HW- IOI , SB- IOX series (e.g. .
SB-J02, SB-I04 , etc.) gear can be fixed with
very linle lest equipment, and the manuals
are great . Prices range from $100-150 for a
5-band transceiver in working condition.
with manuals, to $30-75 for gear in not so
good cond it ion. Keep in mind that most of
th is gear can be repaired and parts are avail
able.

W hat follows is a typical event from the
results of bargaining:

1. Old HW-101 5-band rig. less manual
and power supply. J paid $35; the man was
asking $50. (Rigs of this vintage all had sepa
rate power supplies, typically requiring 250
volts. 6 volts, 450-700 voll s DC to operate.)

2. HW- I02 power supply bought for $10
IWO aisle s over from the first purchase .

3. Manual bought with power supply , total
cost $45 .

4 . Repairs : three new filter capacitors $4
each, $ 12 total ; three new final amplifier
tubes (I bought these just to be sure ) $6 each,
total $18 .

5 . Total COSI of5-ba nd radio = $45 + $ 12
+ $18 = $75.

O ther Good Tube Rigs

Drake T R-3ffR-4 . Five bands, 300 WaItS
output. used price. $2DO-300. Power supply
and speaker or headphones are separate. Last
variant was the TR-4cw with provisions for
optional CW filler . Noise blanker optional.
Another popular product line was the R-4n
and the T -4 Xn series. The last produced vari
ant was the R-4C and T -4XC . The T -4XC
needs a separate power supply, and the re
ceiver need s a speaker or headphones. The

receiver can be set up 10 accommodate any
frequency in the HF spectrum from 500 kHz
t030 M Hz (excepI5-6 MHz) . The receiver ' s
VFO can control the transmit ter for a ge neral
coverage receiver/transmitter combination.
Thc FS-4 synthesizer el iminates the need for
a small army ofcrystals on the R-4x receiver.
The FS-4 is a rare item.

Swen 500 transceiver. Five bands, 500
Walts output, used price $250-400 .

Collins 32S-( )/7SS-( ) and KWM-2( ).
Five bands, 100 Watts output. used price of
$400 and up (collector 's item) . This product
line was discontinued in the mid 70s, but the
popularity o f the units in their prime has
created a small but dedicated support system
of after-market companies.

National NCX-S. Five bands. 180 Watts
output. used price $150 to $300 . NCX·3,
Three ba nds (10 , IS, 20), used price $ 100 up.

Newer T ra nsceivers

Kenwood TS-SxO series. Solid-state with
lube final s. 100 Watts output . $300 and up.
TS-120 . Solid-state , 100 Walts output. Has a
typical used price of $200 and up. TS-130,
Like TS- 120, but includes 1979 WARC reas
sig nments (10, 18. 24 MHz) , somewhat bel 
ter receiver. Has a typical used price of$300
400.

ICO~I IC-70I , 720, and 721. All solid
state. 100 Walts output. $300 and up. Some
un its may be remote-controlled by optional
controller.

Drake T R-7, Solid-stale, 100 Walts out
put. used price of $500 and up.

Yeesu IT-lOX series. This is the choice of
illegal operators in the US . Originally . it
came with one band set up for the 27 MHz
Citizen' s Band. The Fr-101 and follow-ens
are good gear and work well . They have up to
100 Walts output and are all solid-sta te except
for tube finals. They sell used for $300 and
up.

New Tram..ceivers

Kenwood TS-I 40ffs-680. All bands plus
general coverage receiver . 180 WaItS output .
$800 - 1000 , depend ing on options .



TS-680 includes 50-54 MHz operation in
place of a built-in VOX ci rcuit. TS-4JO: All
bands with lots o f extras, 180 Watt s output,
but $1000+ . TS-OO: All bands. older ver
sion of the TS-440. S6(M)+ if you can get
someone to pan with one.
ICO~I IC-73S. Like the TS-430/440 . In

the $800- 1000 price class. It has an e xcel
lent receiver section.

Problems wnh Old Gear
Tube Gear must run off high-voltage , and it

isn' t portable . It may take some work to get it
run ning . Of course. you may ge t lucky .
Many new hams find rube gea r a cheap way to
get on the air. All of the model s mentioned
work well and have parts and tubes available
for them . There are companies that produce
and ma rket sol id-s ta te replacements for
tubes! When looking for older gear, Heathkit
is one o f your best bets.

Home-brew. If you 're interested in home
brew. there are some nice designs out there,
but the cost is equivalent to purchasing good
used gear. Home-brew takes a lot of work .
Sti ll, you should co nsider th is if you want a
modification you can't buy. and have a lot of
patience .

New gear is ve ry nice , but the prices are
going up and up with the price ofthe yen . Get
to the hamfest early and shop around . Try to
get [he best price and buy it now before the
pnce goes up agam.

T esting Gear Without Power

When chec king out a piece of gea r, the re
are man y thi ngs to look for. Here are some
common items to chec k fo r when you are
exami ning fl ea market gear. First, we cover
evaluating a rig when you don' t have a power
source, then we give a chec klis t for testing
the rig with power.

1. Is the equipment clean? Is the paint in
good condition? Little or no rust?

2. Is the operating (mai ntenance and se r
vice) manual with the radio? Is it complete,
without missing or unreadable pages?

3. Check the fuse . Is it good, and of the
co rrect value'!

4 . C heck fo r mi ssing cabinet/c hass is
screws.

5 . Check inside for loose ha rdware .
6 . Is the co ntrol panel labeling clea r and

readable?
7 . Check for smooth switch operation. For

e xample. if the band switch is ha rd to move,
o r turns roughly. it might need repair or re
placement .

8. Be sure that the contro ls turn without
bind ing or backlashi ng , and that they have no
loose couplers or universal joints . Check the
main frequency tuni ng knob, and especially
the driver and final amplifier ou tpu t knobs on
tube tra nsmitters. If they wobble or mo ve too
freely , the couplers arc loose and perhaps
defective .

9 . Check the frequency d ial for excessive
wear. Fo r example . a part of the frequency
dial's letteri ng may be worn o ff.

10 . Chec k for missing but needed connec
tors, like the octal plugs used for connecting
othe r gear to the rig. Another special item is

the TS-520 's VFO jumper plug , needed when
no remote VFO is used . This is very impor
ta nt. You can ' t operate a rad io until all the
connectors and cables are instal led fo r proper
input. output. and bypass hookups , no matter
how pretty it looks! These items may be avail
able at the show.

II . Check for missing co mponents, like
noise blankers, crystals, o r crystal decks for
receive r local oscillators , tu bes, d ial cords ,
and bandswitch drive cha ins.

12 . Check for broken, sprung, o r bent me
ter pointers o r movements , cracked meter
cases, and out of place meter sca les. If any
knobs are broken or cracked , you will proba
bly find replacements at the hamfest .

13. Check the tubes. Are any cracked? Are
they all marked with their tube types? O r is
this in [he manual? Many good tube sets wi ll
have the proper tube type designator stamped
next to its socket. However, this may be
covered by years o f dust. so bring a small rag
to dean around the tube socket. Don 't handl e
the tubes with your fingers whenever possi
ble , since oil s from your fingers can deposit
on the tubes and heat up and wea ken that pan
of the rube.

14 . Check O~ IOFF swi tch conti n ui ty
th rough the power cord with a volt -ohmme
ter. This should be open whe n the power
switch is off and a low ohm reading when the
power switch is on .

Teslin~ Gear wuh Power
I . First , check all the items above .
2 . Check for vol tage programming before

plugging in the pow er supply (set adjustable
units to the current voltage in your area) .
Most late models have a se lector switch in
back near the power connection.

3 . If possible , check power supply output
voltages before connecting the unit. Make
ce rta in the cable from a separate power sup
ply has all the proper voltages o n the proper
pins of a connector before hoo king up the rig .

4 . Apply power and see if all pilot lamps.
disp lays , and indicators illuminate properly .

5 . If possible, check for proper operating
voltages inside of unit.

Receivers

6. You shou ld hear at least some static in
the receiver's speake r. Th is noise should in
crease if you touch your finger or screwdriv
er to the ante nna input. You should be able to
hear some signals on most bands, in most
cases. A working ca librator with minimum
static implies the ante nna isn ' t connected to
the radio (bad T/R relay? cold solder joi nt?)
bUI doesn't indicate problems elsewhere in
the recei ver.

7. Chec k both speaker and headphone on
puts . You may need a spade lug to an appro
priate phone/phone jack. or othe r adapter, so
headphones can dou ble up for this job.

8 . Check for excessive hum in audio (bad
power supply , filter sectio n).

9 . Check the controls for noisy operation.
10. Does the receiver hear signals in all

receive modes- upper sideband, lower side
band , and AM?

I I . A radio may have a problem only on

USB due to a bad switch. crystal, or oscil
lator .

12 . Do the switchablc filters affec t speaker
noise or selectivity?

13. Check the notch filters. Q-multipliers ,
erc., and how they affect the received signal.

14. C hec k the passband filter tu ning. How
does it affect the received signal?

15. Check AGC FAST/SLOW co ntrol, and
how it affect s the received signal.

16 . Check the receiver calibration with
WWV (1 0 MH z. 15 MHz AM ) or C HU
0 .335 MH z USB). If your receiver is tuned.
you should hear the same pitch for e ithe r
sideband setti ng on WWV .

17. Check errrclarifler controls for e1ean
operation.

Transmitters

18 . Test ou tput power using a common
light bulb of suffic ient wattage . This way .
you can quickly check tube transmitte r output
on all bands (though a dummy load and
wattmeter would be bette r) . This may be
wi red to a co nnector and plugged into the
antenna terminal. For ma ny rigs , lik e
the TS-520/FT- lOl rr-4XC, use a 100 Watt
lamp. Rigs like the TR-3rrR-4 require a
150-200 Watt lamp . Most solid-state power
am plifiers in the amateu r rad io ma rket
will probab ly reduce power because of the
bulb 's reactance ; this results in poor output
even when every th ing is really in good
shape.

19. Mak e sure the input current to finals is
close to the normal values given in the opera
tion man ual.

20 . Use a frequency counter or receiver of
known quality to check the transmitter 's fre
quency calibration.

21 . If possible . bring a small rece iver
(e.g . a Ten-Tee A rgonaut) and an attenuator
to attach to it. to avoid front-end over
load . Atteouators are inexpensive to put to
gethe r, and you can find the plans for them
in the Handbook and othe r sou rces. Use
this setu p to estimate audio quality and distor
tion o f th e sig nal of the tran sm itter in
question .

22. Using the setup in #2 1 estimate side
band suppression o n sideband modes.

23. Aga in with the setup in 1121 , check for
key clicks, backwave , splatte r, and ha rmonic
radiation .

24 . Docs the peak power output corre
spond to the minimum plate current? If not,
this can indicate that you may need to adjust
neutralization on the final ampli fier.

25 . Check the x rr /transmitte r o ffset con
trols; do they vary transm itter frequency?

26. How well does the speech processor
work?

27 . Check the idle current on the final
amplifie r. On many tube transmitters, go
to SSB and key the transm itter , but don' t
modulate . The plate curre nt d isplayed on the
meter will be the idle current . For many
finals using 6146-type tubes, this is around
6OmA.

We hope you find the information in this
guide [0 be helpful the next time you go to a
' fest . See you there ! III
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How to Feed an Apple
to an IBM Monitor

Feed a digital RGB monitor from your Apple for under ten bucks.

by W.K. McKellips WB4DCV

The adapter and cable that plugs into the
Apple motherboard and an the IBM monitor.

went where. I then looked over the schematic
for the Apple. Duck soup! On the Apple
motherboard, the IC at location CI3 is a
74LS51. The combined vertical and horizon
tal synchronizing signals leave the 74LS5 l on
pin 8 and mix with video at the base of Q3 . a
2N3904. If you have an Apple-type monitor,
you're already there . You 've got your com
bined negative horizontal and vertical synch.
All you need is some positive video from the
Apple output jack. In the meantime, I'll show
you how to feed an IBM style monitor.

O nty T wo tngrealents

All you need to do is take the combined
synch, separate the vertical from the horizon
tal , and invert. This is neatly done with a
single 74LSI57 and a transistor . Grab the
video and give it a litt le boost and you have all
the ingredients for your IBM ROB!

I didn't want to dig into the printed circuit
motherboard, so I assembled the adapter on a
small Radio Shack experimenter's board (RS
#276-150). Ninety-ni ne cents seemed like a
good price to pay for an adapter board. My
version was hand-wired . but a printed circuit
board would look prettier .

The board is about two by three inches with
!he input leads soldered on one side, and the
monitor cable leads on the other side. It plugs
into the Apple motherboard, and the cable is
wedged into the cable slot at the back of the
Apple to give the leads slack. The " case
ground" wire in the cable is grounded to the
bottom plate with a small alligator clip.

Making (he Connectk ms

See Figure I . We make the necessary con
nections by pushing a wire-wrap 14-pin sock
et through the holes on the Radio Shack board
and carefully soldering each pin to the board .
Try to find a wire-wrap socket with the short
est pins so the assembly won' t SCI so high on
the motherboard. While we're at it , solder a
t e-ptn soldertail socket on there. too. The
wire-wrap sockets are also available at Radio
Shack.

Now plug the original 74LS5 1 into the
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wasn't sure if the guy was still alive. The rut
got deeper and deeper .

lIam Ingenuity

Enter the Ham Spirit. I was truly tired of
the crude graphics. and was determined to
have a good, crisp, single-color display for
my word-processing and databasing.

I consulted my Teknika owner's manual
and noted which pins on the DI N connector

Figure 2. Diagram of the videx compatible
80 column board. The solder pads in the
upper left comer of the card are the connec
tion points to the adapter. Lower left of the
figure shows the adapter connection points
f or the AIS Smanerm /l BO-column card.

Figure I , Edge ofthe Radio Shack #276-/50
perfboard, on which the video adapter circuit
is wired. Remo ve the 74IS51 Ie from its
socket on the motherboard, insert socket
plugs. and reinsert the chip into the socket.
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I n the times before PC clones (1980) . I
bought the Apple II + and paid a bundle

for it. I didn't buy a monitor then because it
cost too much. Instead . I bought a Iiule add 
on RF modulator so Icould feed the computer
output into the antenna jack on an old Zenith
black and white TV I had sitting around.

The setup worked. but the text on the
screen was like a message from Mars . I even
had a tittle static in there with it. What I most
definitely needed was a real monitor! BUI that
meant spending more money . . .

When the next hamfcst came along , off I
went and came back with a pretty linle com
posite color monitor . Wow! Now the text was
readable . The colors were great and I was in
computer heaven-for about si x mo nths .
Strange ! I noticed that the text Mill wasn 't as
sharp as the monitors at work. I was told I
needed an RGBjob. So I bought one.

Getting In Deeper

Now I was really in for it. In order to feed
my Teknika RGB monitor. I needed an RG B
adapter card . I'd also need an eight-wire ca
ble with a DIN plug on one end and a DB-I S
plug on the other. The salesman at the com
puter store didn't think his card would match
the monitor to myoid Apple 11 + . I'd have to
have a special cable made. He knew a guy in
the next town that used to make cables, but he
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Figure 3. Schematic ofthe video adapter.

Figure 4. Suggested perfboard pans place
mRnt f or the adapter.
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screen effect, but there may be some people
who do, so I'm including that circuit in the
diagram. Juggle the switch settings to get any
single color, or white, as you want .

The adapter, as shown, runs perfectly on
my Teknika MJ-22 in ffiM mode . There isn 't
any reason why it shouldn't work. equally
well on any other make of ROB monitor.
Ifone is willing, or ifone is Scotch (as I am!),
just check the use rs manual that comes with
the monitor , and prepare a cable . The adapter
board schematic shows where the wires go.
If one exercises the Ham Spirit, one can
build it. If one builds it, one: saves much
money! III
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third one is vee. Install another miniature
z-pm connector on the fourth and fifth solder
pads . Pin fou r will be our SO col umn control
wire (it's a ground) . Run a small wire from
pin five (formerly unused) to the top of the
22000 resistor located in the top right hand
corne r of the Videx board. That's where
you 'll find the SO column synch. We don't
use pad six.

The Video Adapter Board

On the vldex board , you automatically go
to 80 colu mn mode when you plug your cable
into it . A high on the control line gives you 40
columns, and a ground o r low , switches you
to 80 columns. If your 80 col umn board
doesn ' t have a control signal, then use a
miniatu re switch to ground the control line
for SO column mode.

Video output on the adapte r board is d ivid
ed up betw een Intensity , Red , Blue , and
Green output. The output impedance for the
' LS 157 is mismatched to the cable line, but
since my monitor cable is only three feet
long, there is no apparent degradat ion of the
signal. See Figure 3.

N<Xe that in IBM monitor mode , you would
use the horizontal and vertical synch outputs .
For an Apple monitor, use the combo synch
output and don't use the HORIZ or VERT out
puts at all!

On my version, I mou nted a small DIP
switch in se ries with the red, blue, green, and
" intensity" outputs . This allowed me to have
an all-green or all-amber text sc reen, as de
sired. As it turns out, I d idn't like the gree n-

wire-wrap socket and plug the wire-wrap
socket into the motherboard soc ket at posi
tion C13. Please note the IC is oriented with
pin one facing the keyboard. The pins on the
wire-wrap soc ket are larger tha n IC pins, so
be careful when you ease it into the socket
at C13 .

To get our signals, we run three wires from
the 74LS5 1 socket to our 74LS 157. These
furnish ground, VCC , and 4O column synch .

Circu it Operation. In Brief

For our project the 74LS I57 is a fancy
fou r-po le double throw switch . Two of the
" switches" switch from 40 column to 80
column synch with video 10 match . The
2N3904 inverts the signal, and the other two
' LS 157 sect ions are wired to separate the
horizontal from the vertical synch.

Switch in~ from 40 to 80 Columns

Your 80 column card , if you have one,
makes it possible for you to switch from 40 to
80 column mode. If you do n't have one, the n
ignore all the SO-eolumn connections. Just
run a wire from your 40 column video,
" V40" to an RCA plug , and plug it into your
Apple video output jack.

Figure 2 sho ws samples of ALS Smanerm
II and Vidcx control sockets. The ALS card
switches your adapt er board automatically
when you type " PR#3." The Videx com
pat ible board has six solder pads for a con
trol socket . There is a miniature z-pin con
nector on the top two pads . The firs t is
ground, the second one down is video. The
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Kenwood TM-621A
144/220 MHz FM Dual-Band Transceiver

Kenwood USA Corp.
PO Box 22745

Long Beach CA 90801·9745
(213)639-4200

Price Class: $730

The Kenwood TM-621A-the world's first ~mI22OMHz dua/.band mobile rig in a single box.

T h ro ug ho u t the
late 70s and the

early 80s , most hams
who operated mobile
d id so on a single
band: 2 meters. Now,
in many me tropolitan
areas , 2 meters has
become so crowded
thai normal asos are
nearly imposs ible .
Th is c rowdin g has
fo rced in c reasing
numbers of us 10 mi
grate to 440 MHz, and
mosl recently, 220
MHz. With the notable
exceptions 01NYC and
LA, these bands are
relatively uncrowded
throughout the coun
try. You can listen to a
repeat er lor hours without hearing a "ker
chunk," and the term " OSO" still refers 10 a
conversation between individuals, rather than
a round-table with a cast of thousands,

For several years now Kenwood, ICOM and
Yaesu have made dual-band transceivers
whiCh cover the 2 meter and 440 MHz bands.
But, if you wanted to have 2 meters and 220
MHz in your mobile installation, you had to
install two separate rigs , With the introduction
of the new Kenwood TM-621A, this is no
longer the case. Now 220 MHz fans can have
the ir cake and eat it, too! The TM-621 A is
idenlical in features and packaging to the 144/
440 MHz Kenwood TM·721A.

Features and Controls

With the power turned off, a casual observer
might conclude that the TM-621A is just an
other compact 2 meter transceiver. Turn it on
and the dual frequency displays light up, sug
gesting that something more interesting migh t
be going on here, The TM-621A is a dual-band
radio in the sense that it can receive on two
frequencies simultaneously. and a variety of
unique controls and displays are provided to
support this type of operation.

The frequency display on the left is referred
to as the "main display," and the slightly
smaller one on the riQht is referred to as the
" sub display." Either band can be monitored
on either display, although you can't monitor
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the same band on both displays. The sub dis
play functions as a dumb moni tor receiver. It
can monitor the VFO or memory frequency of
your choice , but that's about it. All transmit
hng is done from the main display, and the
various scanning features are active here.
Each display has a separate 8-meter.

"Because the two
receivers are truly

independent, full duplex
operation (on separate

bands) is possible."

Obviously, useful monitoring of two bands
simultaneously requires some special con
trols, and Kenwood has provided them. Each
display has its own VFO knob, used either to
tune up and down the band, or to select a
memory. The MAIN SOUELCH is located concen
tnc with the volume control, while the SUB

SQUELCH is a sliding control located near the
bottom of the front panel.

The BALANCE control adjusts the relative
audio level of the main and sub receivers (the
receiver audio is mixed internally before it is

sent to the single internal speaker or rear pan
el audio output jack). The MUTE switch drops
the audio level of the sub receiver by about 20
dB, allowing you to give your attention to the
main receiver without disturbing the setting of
the 8Al..ANCE control.

Pressing the DUAl switch deactivates the
sub receiver, causing the TM-621A to tuncnon
like a conventional single band transceiver.
Th is is useful for public service or emergency
operation where you are only interested in one
baod .

The BANO switch exchanges the frequencies
in the main and sub displays. The A£lC (auto
matic band change) switch act ivates an enter
taining mode which performs the same func
tion whenever a signal is received on the sub
display frequency. This first appears to be a
mere gimmiCk, but it is 8dually quite useful.
Suppose, lor example, you are waiting for a
friend toceu you on the sub display frequency.
Without ABC, you 'd have to switch bands man
ually to answer a call, since the rig can 't trans
mit on the sub frequency. The A8C consider
ately handles the job for you.

Because the two receivers are tru ly inde
pendent, full duplex operation (on separate
bands) is possible. You don't have 10 do any·
thing special to use this feature. Just grab the
mike and sta rt transmitting-the sub receiver
remains active. On simplex frequencies, or in
an area with linked 2 meter and 220 MHz
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panel controls are reason
ably well-lighted, which is
fortunate. I counted no less
than 22 switches and con
t rol s, nine o f wh ich are
mounted in a stra ight line
across the trent panel. Un
less you are very talen ted,
opera ti ng this rad io by
touch alone is not some
thing that will come easily.
Alt er a few days of use, I
was able to operate f re
quently-accessed controls
like the BANO, A'-'C, VFO and
MR/M switches by touch .
Even after several months
of use, I find it necessary to

look at the front panel to operate con trols like
SHIFT , SCAN, and MUTE.

In my noisy van, audio performance from
the t iny internal speaker was inadequate.
Connect ing two external 5 V_ ~ speakers
solved the problem, providing more than
enough punchy, inte lligible audio under any
condi tions.

Basic AF performance was superb. I made
no attempt to confirm the manufacturer's
claimed specifications, I did carefully examine
real-wond performance. I compared the 2 me
ter section to the ICOM IC-28H, and the 220
MHz section to the Kenwood TM-3530A. In all
cases, the TM-621A matched or out-per
formed the specific units in my possession .

I often commute along a stretch of highway
that is bombarded with severe leakage from
the cable TV serves that runs parallel to the
road . Several radios I have owned or bor
rowed suffer ill effects, including desense and
squelch breaking. The TM-621A completely
ignored the problem . I not iced similar im
provements in inte rmod reject ion during my
frequent visits to the RF-Iaden cities of Boston
and Cambridge.
Out~f-band receiver performance was ex

cellent. I frequently listen to NOAA weather
broadcasts, and the TM-621A is significantly
more sensi tive than earlier generation extend
ed coverage radios.

Conclusions

If you have any interest in 220 MHz, the
TM-621A deserves your attention. It is an ideal
radio lor Novices: you can operate 220 MHz
now, and when you upgrade you can immedi
ately begin using 2 meters without buying yet
another radio . Hams with higher class tickets
will appreciate the fu ll duplex capabi lities and
the many features designed to make it easier
to use to use two bands simultaneously .

The TM-621A is not inexpensive, and with a
little Shopping around you might be able to
find separate 2 meter and 220 MHz rigs that
together are slightly less expensive. But you'd
be missing the many useful features that
make a dual-band radio a much more conve
nient choice. Unless you bUy radios by the
pound, and like the idea of having two micro
phones constantly getting tangled up togeth
er, the TM-621A's superb performance,
unique features and compact size make it a
radio worthy of serious consideratio n. III
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CN x H x 0) 5.9- x 2· x 8.6~ (150 x 50 x 219 mm.)
3.97 lbs. (1.8 kg.)
13.8 VDC ±15%; <9.5A TX, >O.6A RX
Dual-conversion superhet
144 MHz: less than O.2IJ,V
220 MHz: less than O.181J,V
- 6 dB: more than 12kHz
- 60 dB: more than 24 kHz
Beller than 60 dB
More than 2 W into 80
(5% distortion)
144 MHz: 45 Watts
220 MHz: 25 Walls

Table J. Manufacturer's Specificati6ns.

" I have never
experienced problems

with desense or squelch
breaking when

transmitting on one
band while listening to

the other. "

examination of the schematics and block dia
grams provided with the TM-621A quickly puts
those fears to rest. From an AF point of view,
there are in lact two separate transceivers
inside the single box . On the rece ive side,
each band has its own bandpass filters, RF
amps, mixers, and IF stages. On the transmit
side, each band has separate PlL, VCO,
drive, PA, antenna ewttcn , and low-pass filter
circuits. The only shared circuitry is in non
critical areas like microprocessor control and
audio ampl ification. Because Kenwood was
free to design separate RF sections for each
band, there is no reason to believe that any
compromises were made. Indeed, the perfor
mance specifications (shown in Table 1) bear
this out. The specs are as good as (and in
some cases, better than) specs from Ken
wood's much larger single band radios.

In Use

For several months now, the TM-621 A has
been installed in the headliner of my 1976
Ford van. Separate w-weve l arsen antennas
are mounted about six feet apart on the roof. I
ha ve never experienced problems with
desense or squelch breaking when transmit
ting on one band wh ile listening to the other.

Surprisingly , the mounting bracket is Simply
attached to the radio with four screws. This
isn't a problem for permanent in-dash installa
tions, but when the radio is mounted under a
dash, the slip-in locking bracket that Kenwood
provides with many 01 its other mobi le
transceivers would be a better choice. It would
anow the radio to be more easily removed for
security.

The amber display was readable under
all conditio ns-even bright sunlight. The front

repeaters, full-duplex oper
ation can be quite an enjoy
able experience.

That co mpletes our tour
of the con trols and features
relat ing to dual-band opera
tion. The rest of the controls
are comparable to those
lound on any other ten-tee
tured transceiver. Describ
ing th em here in de tail
woul d req u i r e severa l
pages. Suffice it to say that
nearly every conceivable
feature is provided lor, in-
cluding scanning, automat-
ic offset selection according
to the ARRl band plan , and
CTCSS encode and decode (with an optional
accessory).

Connections and Accessories

The TM-621 has the same B-pin mike con
nector found on every Kenwood radio pro
duced in recent years, so any mike or TNC
cables wired for Kenwood gear will work here
without modification . The MC-48B DTMF mi
crophone is furnished as standard equipment.

As with many other compact rad ios, all con
nections to the rear panel (with the exception
of external speakers) are made via pigtail
leads. The large heat sink fins simply do not
allow room for conventional antenna and pow
er connectors.

Tantalizingly, there is a knockout on the
rear panel for a third antenna connector, and
unused space and mounting hOles inside the
rig for another power amp board. One might
speculate that some future version triband ra
dio is planned for the same chassis. But bear
in mind that this would require a complete
redesign of the rest of the radio's boards,
since there is absolutely no way that they
could be easily modified for th is application.

There are separate antenna connections for
2 meters and 220 MHz, which means that
YOU'll either have to use separate antennas for
each band , or attach an accessory duplexer
and dual-band antenna. At press lime, no
manufacturers were oltering duplexers or du
al-band antennae for 1441220 MHz.

In general, the manual provided with the
TM-621A was well written and complete. How
ever, I was dismayed to note that the adjust
ment instructions Kenwood usually provides
for low power output , mike gain, beeper level,
etc. were absent. I hope this doesn't reflect a
trend!

Circu it Configuration

The TM-621A offers generous out~f-band

frequency coverage (receive-only as shipped
from Kenwood). It covers from 138to 173.995
MHz, and from 21510 229.980. This extended
coverage is useful for monitoring a variety of
public service transmissions, including NOAA
weather at around 162 MHz. Power output is
rated at 45 Watts on 2 meters, and 25 Watts
out on 220 MHz.

You might naturally wonder if performance
compromises were necessary to obtain dual
band operation in such a small package. An
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W A6TEY 144/220 MHz
RDF Quad Antenna

T-Hunters take note! Here 's a simple project that gives you a
highly directional gain VHF RDF antenna.

by Dr: 'Kuby" Kubichek N6JSX

T he TEY Quad antenna has no capaci
tance or inductive matching networks.

Matching networks cut down the efficiency
of the antenna by adding more electrical
components into the RF line. Major physical
distinctions of this quad design from other
designs are :

I . The Bazooka balun (an RF choke).
2. The diamond shape, which is sturdy and

easy to construct .
3. The use of discarded TV antennas.
4 . Versatility. By dropping all 220 refer

ences, you can construct a 2 meter
monobander.

Compared to a yagi , the WA6TEY Quad
antenna is small. It is lightweight , with low
wind loading, and has good directivity. II's
easy to build, and inexpensive, costing about
ten dollars in materials.

Gain is about 6 dB for me a-element quad.
II has a full-wavelength driver, a true 500
load with no capacitive or inductive matching
devices, and it is broad-banded with low
VSWR across me band. The front-to-beck
ratio is good, with an average of more than 4
S-units difference.

Great for T-Hunting

About 60% of the mobile direction fi nders
or T-hunters in the Los Angeles area use the 2
meter , a-element version quad . Quads are
used by T-hunters because they have the most
gain fo r their size and they exhibit directivity
no matter what the polarizations of the radiat
ed signal arc.

Promise Fulfilled

This quad was designed by Ray Frost
WA6TEY, a pioneer of VHF quad designs,
and a renowned T- and jammer-hunter. At
our last meeting in August 1985, Ray asked
me not let his quad design die with him. In
September , Ray became a Silent Key after a
hard fi ght with cancer. He had built an esti
mated 300 base 2 meter quads in single and
paired confi gurations. The most notable of
Ray' s designs is the Mobile Direction Find
ing Quad. Ray gave them all to promising
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new amateurs in Southern California, never
asking fo r, nor accepting, any remuneration
for his quads. Ray only asked that the quad
recipient " be a GOOD amateur."

Just before Ray passed away, he gave me
all his antenna design notes and reference
materials and told me to expand them. Ray
was one of the prime authors mat spearhead
ed the successful passage of Public Law
97-259. This law allows me FCC to enlist the
assistance of amateurs fo r monitoring the

" . . . a change in
polarization can make

quite a difference in the
S-meter level."

bands fo r rule violations and fo r gathering
evidence. I was truly fonu nate to be Ray' s
last T-hunting partner , as he was an outstand
ing teacher of the HUNT. Ray was revered as
one of the best hunters during his time, and
many people will surely miss him.

The Hi..lo.-y oflhe \ \'A6T EY
Quad Antenna

The goal of this antenna was to allow di 
reelable 220 HT communication. This would
minimize overheard communications be
tween cooperating hunters when they are ex
changing information concerning strategies
for nailing an illegal signal. At the time this
antenna was designed, most of the amateur
community was rock-bound and avoiding the
220 band due to this equipment restriction.

The most obvious physical feature of this
quad is the reverse spacing between ele
ments . Thisdesign was an experiment by Ray
to see if he could obtain good directivity,
match, and usability of me 220 band . But the
surprising trade off to the 2 meter side of this
antenna proved to be a real improvement to
the 2 meter T-hunting capability. True, the
gain of the 2 meier antenna was reduced

slightly, but the front-to-beck ratio was in
creased. The really big plus was the reduction
of side lobes and thus the enhancement of a
very dominant directive frontal lobe. The ad
vantages are clear in the world of mobile
flutter and the need for speedy good directive
rcS()luti()ll.

Polarization Makes a Dirre.-en«

The feedpoint of the antenna determines
the polarization characteristics of the anten
na. On a diamond-shaped quad. me feedpoint
on either end of the horizontal spreaders will
give the antenna vertical polarization. Putting
the feedpoint on the vertical spreader will
give horizontal characteristics.

Another technique commonly used for
quick polarization changes is the construction
of the boom and mast with PVC and PVC
" T" section . This allows free ninety degree
or less rotation of the quad for polarization
change. This is important because a change
in polarization can make quite a difference
in the S-meter level. It will also often indicate
a very defi nite peak on the meter . This allows
you to make a more refined and accurate
beam bearing. This polarization compari
son technique can also give some insight as
to multipath and reflections being seen.
Most multipath and reflect ions are usually
some othe r polarization . than that of me
actual transmining antenna. When the amen
na is in an opposite polarization configura
tion. the signal may appear to have a broad
peak on the S-meter-as much as twenty-five
degrees.

Considera tions Before Building

The more metal on the spreaders. the less
dowel to treat. This is important to remem
ber, especially in Southern California, where
the heat, wind, rain, and smog, weather an
tennas quickly.

Before construction, decide if me perma
nent mast is to be metal (conductive) or
plastic/wood (non-conductive). Be sure to
use me the appropriate mast when tuning so
that you will make the proper compensations.

If you decide to use PVC with a center
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Aries-l
Deluxe RTTY logging program.

Ashton ITe
POBox 1067

Vestal NY 13851
PH: (607) 748-9028

Price Class: $90

C onsider me an ardent ATTY enthusiast.
Having recently upgraded my computer

equipment to a PC compatible and my TU to a
PK-232, I was anxious to find a softw are pack
age that would take fu ll advantage of both .

Searching the ads of varoos publ ications
led me to a program called Aries-l . The ad
touted the software's ab ility to insert the time
and date (from the computer) and the frequen
cy and mode (from the transceiver if properly
interfaced) into a real time logging program. It
would also operate in a special coni est mode
which would automatically check for dupes as
well as allow for abbreviated log entries. All
th is while supporting all the operating func
tions 01 a PK·232 or KAM . Additionally, the
program would allow the user to enter data
into the logger and control all functions with a
mouse as well as with the keyboard. The Aries
package had the features I was loo king for,
and it qUickly became a new addition to my
software library.

Quic k Startup

After a quick look at the well-written manual ,
I had the software up and running . I found that
modes could be quickly changed with a func
tion key or mouse click and that the default
values built into the program were adequate
for normal operation (they can be changed
with the addition of a special file on the pro
gram disk). While not spending a lot of time in
the CW, AMTOR, or packet modes, I did ve rity
that they operate as expected. Checking into
a local packet BBS was as easy as a mouse
click away. Aries shines brightly on the Rnv
bands and has all the features necessary to
make operation simple and enjoyable.

Using the Program

The top few lines of the screen contain the
fields that can be filled in when using the l0g
ging program. The data can be entered from
the keyboard or the mouse. As soon as a sta
tion's call is entered into the 10field, a check is
made of the log for a similar entry. II a match is
found the information from the most recent
matching entry is put onto the screen. This
process takes only a few seconds because the
complete log baseis in memory at all times. As
the asc progresses all fields in the logger can
be filled in and. when ready. a single com
mand writes the log information to disk.

Whi le in the normal mode, writing the log
data to disk erases all the data fields, prepar
ing the logger for the next entry. In the contest
mode, the logger behaves differently. Fields
that would not normally change (mode, band,
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power, RST. etc.) are not erased afte r being
written to disk. This makes contest logging an
easy task.

The use of a mouse shortens the number of
keystrokes required to fill in the fields in the
logger. In fact, it 's possible to have a complete
aso or contest exchange. depending on how
your buffers are loaded, without having to type
in any information. If you point the mouse cur
sor to the fie ld that you want data entered into,
and then click the mouse after that data has
been received and is on your screen, the data

" (With a mouse),
it's possible to have

a complete QSO
or contest exchange . . .

without having to type
in any information."

automatically goes into the log. As soon as a
call is entered into the 10 field , a dupe check is
initiated. The call is also put into the call ex
change buffer. This way, when the F4 key is
pushed, the station you are WOrking and your
call are automatically sent. The ability to use a
mouse is an important and unique feature of
the Aries-1 software. It makes contest operat
ing a real ease and day-to-day operation a
snap.

Practice Makes Perfect

The technique needed to click the mouse at
the right time to get the data you want entered
into the logger takes a little practice. The
mouse must be clicked after the data you want
to enter is on the screen and a space has
occurred. but before the next space occurs . In
other words, when the mouse is clicked, the
most recent letters between spaces are eo
tered into the field you have selected.

Another useful function in the Aries- l is
what the authors call "replaceable string
parameters." Using them lets you customize
your stored buffers in a way that would make
them seem as if you are entering them from
the keyboard. For instance, one of the re
placeable parameters is for the " Name" field
in the logger. If you have a buffer stored that
has the control code for " Name" in the proper

place and you have entered a name in that
field of the log, when that buffer is transmitted,
the name is inserted in the proper place.

The log entry number is also a replaceable
string parameter. During a contest you can
have an automatically incrementing aso
number both for your log functions and to
transmit as part of your exchange.

Log Management

The software also operates in a manual
mode allowing you to use it as a logger alone.
This feature enables you to use the package
as your statiOn logger regardless of the mode
you are operating . Previously mentioned
fields are supported in the manual mode.
Additionally, the remainder of the screen
becomes a sc ratch pad-anyth ing typed will
appear on the screen, a handy feature for
cw asos.

The versatility of the log management moo
ule is hard 10 equal in other on-line logging
programs. You can search the logs and create
new logs with the resuns. You can change Of

delete record s, and print logs in long or short
form. These are just a few of the program's
features. The log management section is also
capabte of creating outputs that are dBASE III
compatible.

The original version of Aries that I received
had a few laults in both the software and the
manua1. Most of those have since been cor
rected. Remaining shortcomings are the ab
sence of a COO buffer (one is promised in an
upcomi ng version) and the inability of Ihe coo
test logger to do any type of scorekeeping.

My station equipment consists of a Leading
Edge 02 computer with a monochrome moni
tor. and an ICOM 751A which is not interfaced
to the computer. Thus, I'm not able to c0m

ment on the appearance of the screen in coIOf
nor the part of the software that imports data
from the radio. Ashton is currently working on
expanding that portion of the software to io
elude more co ntrol of the rad io and additional
memories.

Ashton's president is Tom Ashton NY21. I
have spoken with him several times and he is
very interested on feedback concerning his
product. He continues to update his software.
Revisions are free during the first ninety days,
and available at reduced rates thereafter.

During a recent RnY contest I used this
software to make and log over 300 asOs. It
performed flawlessly, is easy to use and lives
up to ils advertising claims 100 percent. II has
been a we lcome addition to my sollware
collection . III
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ORDER U NE anciIOI' TECH HELP

1 744- !j700!!¥.,-_--.J
FAX (619) 744-1943

.-.r"'........~

• Compact Mobile Transceiver
• Microprocessor Controlled Design
• All Mexia SSB/CW/AM/FM
• Effective Noise Blanker
• Five Selectable Memory Channels
• Programmable Band Scan
• Large Six Digit Frequency Readout
• Split Frequency Repeater

Operation
• Dynamic Mic & Power Cable
• Mic with Frequency Scanning

Buttons (optional)
• Limited 1 Year Factory Warranty by

Clear Channel Inc. Issaquah, WA

$PECIACATIONS
Freq\MII\CY Range: 28.0000-29.9999 MHz in

100 Hz steps
Sena.: SSBICW .15 j.lV, FMIAM .3 I'V
Power: sse 25W PEP, 3l1N. CWo~ FMfAM
Input ; 12.5 V, 6A DC
Dimensions: 2.4·X7.rXl1" Wt 3lbs.

We made a special purchase 01
these fine transceivers and thus
able 10 after !hem al a very eeec-

"'" poce Special!
~~;"95 $299.95

AVAILABLE OPTIONS
100 Wan model •..•••• . . .••• _.. . . (call lor detajls]
MIC wi Freq. SCan. Buttons"••• •••••• •••$30.00
SP-1 Speech Processor' ••• ...... ..••••. 30.00
ON AWl break--in & pwr control· ....•.... 30.00
sevce Manual AR3300JAR3500 ••••••••20.00
3 Element Beam, 26-30 MHz ••••••••••••. 89.95
Penetrator MobIle Ant . .......... ... . .....• 47.95
Antroo A-99 Vertical Base Ant 49.95
RS7A Pwr Supply for 30W Ranger ... ••• •52.95
RS35A Pwf Supply lor 100W Ranger •. •142.95

' sale price with radio purchase ooly

Ofter Iimded 10 available stock
Send a SASEfor detailed brochure

au.rttly Pti1rCI Ali I ' bAt Fol llgn Ordn """"ltd
Ordn,ICtIWd by 1 PM PST Ihlppld UPS IIITII lily.

COD ' VISA I Me Nut lily UPS delivery llYallabIe
No ut,. et\Irve lor C.o.D. or VISA Mutetclird Ordn

ORDER DESK ONLY - NO TECHNICAL
800 854-1927

AND YOU CAN WORK IT WITH
THE NEW RANGER AR 3500

10 METER
DX IS HOT!

73Amateur Radio • April,1989 29



,

I•

U'HC\' OIfDl'lff\'G "<OW' ".14'.._ C'A_._
"'K.IIl.C__-'-'""--_...
~H ,~ , _L 110\ .... d " I EC!>

_, __ 1m.,.. .... . _1 _ ~p,

-' •_ ~ • w,,". """ "".,.. "'_1'""" ".........'

\lI ' lTl ~l [ RE('[ I\IR .UU. ~n R

IC-< _ ~~_M _..,__ ·_N. ..,.,...
__ _ flIV.C ..-.... ,,'c ,,"I
.NC_".~"'IS<l".· ." .. ~ . " .

l ' LTI \ IAT[ \IOBllt. ~PF4" [ R
'fOUNTS WfTH SUCT/O,\, CUPS '

TO,. ""'" _ . " .. r- . ,....~"' ....
oI~ •• ,.... '"~ _ C-...,
• • · . . ..• _ .. _ U • ••• •
_, _ R",_ ---'....._...- ... .. .t·.· ..__ ... ..

TAPE SAVER
sc ,\'\'CR RCCORD/\'G I\TEIfF-eC

n. hn ..vun·' ...-_ ....... _" ,-_', _.""'''' , ",~-_ .
' .n""~ _.~. , .... <_, ~..I ~ ~

'" ' .. . . .. 011"_' , .. ,. I~,"n " , . ..,,<>,".
"~'..,' . , P• ••~" " " ,, ~C I" ' PC •••" ,
~A'" n" ••• •• " d•., Coo ... ~ ~,
. ' _ , ......'" TS , ..

HEAR MORE OX

SIGNAL INTENSIFIERS
R!C£/l CR ,.RH",.UF/CRS

_ .... __... ... ,OIe••L ,,-n.~ ..t l"'·
_ • • • •• " AMY WOOUI , •..-. _ .. , ... __...

RF~ · ~O

I.MC,~LO") . .. .
["'. TNCI ." ..

1·I >oo"H, . "0 " db • • ," . ".
, .. , .." . ' •• m P• ••,," "
" 'VA " I" 'DC ....,."1...
~~.. . .. ooJ,

' I.'" l O ll \lOlI f. ' ''''' A II , S ~

APARTME NT ANTENNAS
110( 1,\ '1' II}TH s e CT/OS cups '

TIl. V"' K_lLr>;N " lin, of . n"nn, ·, '" ;deol fo, >p, IIm, nl d~·. I I." , nd " ... 11" , thO'
",o" n, on II'" ~ ;, h '~'o ",,~..f"1 ,,,,,,;,,n <"po,oo hold fi,m fo, monlh, '

~--. _ .

Rl'fR · S.~. .....~.. .._ -
........H I. L"'-E"""'" .......... _---.......,- ,,_..... ....- ..
~ ..·_H _ ._

......... T......- .
"'... I II . .., ,puL t oo
CR ... ,_~

S l' PF R \·"'~ ·H'''A ~ I H .9~

Fo, ,~ ,, "~.'" , nd ""nn" ,,,,. pt,on Inot fo, ,,,",m, lI,nll
0.." _u• • ,," ' '''' _.,_ .~""'" ",VAC
l>C RM' _, __ ) ••,_. .._ .. _', " ......

-.. '_8~C "'_,_"_",~,,,

Ii!
ELECTRON PROCESSING. INC
e.o. 110\ 7111

•
\ H P f O RfI. " 11'8.1
( ~ I ll i ' __ · " 911

CIRCLE 17 ON READER SERVlCEC,\RO

Typical rejection:
:!:600KtlZ@144M tll : - 28dB
z 1.6 Mhl @220Mhz: - 40<1B
:!: 5 Mhl @4 50Mhl . - 5OclB

Thesolution to most interference, lnterrnod, and desense
problems in AMATEUR and COMMERCIAL systems .

• 40 to 1000 Mhl • luned to your trecuencs
• 5 large helical resonators
• Low noise - High overload resistance
• 8 dB gam - ultimate reJectIOn) 80 dB
• 10 to 15 vons DC eperanon
• Size ' 1.6 x 2.6 x 4.75 H exc. connectors
• FANTASTIC REJECTION !

Prlce . CAll bipolar wlRCA jacks
Connector options: BeN SS. UHF 56.

N $1 0
SUPER HOT! GaAs ret oouon S20

• FOl" 1rinscel~rs allll repeaters . AMATEUR allll COMME RCI AL
• Automat" opelallOo . iOlustabie speed and amplitude
• Small Size· easy ,nstallat'lln· 7 to 15 V(lIlS OC
• S selecla ble. reproglimmable messages . eacn up 10 2 min long
• Wired . tested. and programmlll.l with you r messagels)

Model 10-1 - $54,95 Model 10-2 w/2 to 10 minute timer - $79,95
w. o n er . complete line ot t ' l n ll" uner 10(1 'lCe ,_ strI p'
IAlI llyflt_lll'll tor imi l_ 10(1 f;OI'fIl"Otll cilll ....

Re<l...ellt our tree c.tllOg .... . r...:..flI' 11'I6 vrs,t~.

Please send all ,ead er Inquiri"'8 dl,,,.;t1y.
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Complete Line of VHF/UHF Rcvr. & Xmtr.
Boards & Assys. also available. Plus 10,
COR, oTMF Control Bds., Antennas,
ouplexers, Cabinets, etc. Inquire.

We've got the greatest
design/performance
"Know-how"-15 years
in the business-with
constant improvements in
our Repeaters & Link Units!

For that new Machine-Spectrum now makes
3 lines of Repeaters-the world famous
Deluxe SCR1000A, the Low Cost line of
SCR77s , and the new State of the Art
Microprocessor Controlled SCR7000X Line
of Repeaters which will be out very soon.
The SCR77 Repeaters maintain the quality of
design. components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the " bells &
whistles" have been eliminated-at a farge
cost savings to youfThe SCR77 is a real "work
horse" basic mach ine designed for those who
want excellent, super-reuabte performance
year after year-but no frills!
Of course, if you do want a Full Featuredl
Super Deluxe Repeater with Full panel
metering and controls, and a complete list
of 'buut-In ' options, then you want our
SCRI000A or the SCR7000X.
All three available with: Autopa tchlReverse
PatchlLandline Control; roucnt one Control of
various repeater functions; 'PL'; "Emergency
PwrJID"; Tone & Timer Units; Sharp RX Filters;
Power Amps; etc.

See us at Dayton Booth #320- 321

-
--- -----

For the Finest in Repeaters,
Go with the Leader-

- - • • •

1055 W. Germantown Pk. 510' Norristown, PA 19403' (215) 631·1710' TELEX: 846-211
FAX: (215) 631-5017 CIRCU 5 1 ON READ£R St:IMCECAItO

Basic SCR77

Shown in optional cabinet

Call or wri te today for details and pr ices!
Get your order in A.S.A.? r
Sold Factory Direct or through Export Sales Reps. only.

'1sCl SPECTRUM COMMUNICATIONS CORP.
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Numbet" 11 on your FHdblcltun!

Slingshot for Two
Big 2-meter signal for under $5.

by David Younker KA80GD

•

MOUH T 'HG
HOl ES

MAST PIPE

n
Assembly 0/the 2-meler "Sling-shot "
(l ntenna.

I would like 10 be able 10 say that I ran a
ream of calculations through my IBM PC

to arrive at the design for this antenna. but I
cannot. I used an abacus.

Actually. I was considering building an
expanded quad loop-two wavelengths long
but open at the top center . My friend and
coworker Henry Higgins (an SWLer) sug
gested. however. that by reducing each ele
ment for ~ -wave, I could do without the
matching network.

He wa s right. The radiat ion pa tte rn
c hanges. howe ve r . fro m hi-direc tio na l
broadside to the loop to hi-d irectional in the
plane of the vertical elements .

Construction Procedure

To build the two meter version. obtain a
length of electrical conduit len feet long. Cut
the conduit in half and bend each length into
the shape of an"L" wirh 20 inches on the
short side and 40 inches on the long side.
Have a person from the hardware store do the
bending for you. or you may end up with
collapsed bends. as I did.

Drill mounting holes as diagrammed, or
work out your own arrangement . I bolted the
antenna to a piece of Plexiglas" , but a length
of painted wood will serve as well. Next.
attach the antenna 10 the mast with a pair of

muffler clamps. Then , attach the 003X and
operate.

Results

SWR on the sling-shot. untrimmed . is
1.5: I across the top two MHz of the band. I
get reliable coverage over a forty mile radius
of the home base. Limited experimentation
with a six meier version with KD8FW on the
receiving end some sixty miles away gave
better results than my IWO element beam at
thirty feet [for operation on 2m).

With both the six and two meier versions ,
the horizontal section was a half wave or
more above ground level . I have not tried any
other elevations and will no! until I put up the
15/ 10 meter job that I have planned for the
summer. Fifteen meters would appear to be
the upper limit for thi s design-after fifteen
the dimensions begin to gel unwieldy.

Total cost for the two meter version was
under five bucks-$3.60 for the conduit and
$1.30 for the muffler e1amps. I already had
the Plexiglas in the junk box.

My thanks for Charles Woods (or his assis
tance with the diagram. DI
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FREE
IBM-PC'" Software Catalog

INTERCON is celebrat,ng tile beginning 01 our 3rd year in business THANKS to
YOU. Tllroogll May, IDS will include a FREE beautilul reusable Ilard.caff)'ing case
with all orders for 3 or more disks. It protects your disks in tile mail . your eneiceee or
anywhere. And we will give you 1 lor every 6 disks you order. HAPPY BIRTHDAY
from INTERCON!
HAM Software SPECIAL!! Full.Jengtll catalog w; tIl 100'Sof TESTED. TESTED. and
TESTED programs lor " finicky." hard-to-please HAMs and E.E.'$ is FREE. Just
send your Name and Address . ($1 lor postage apprecialed but not required.) Or:
Ord. from tlla Sample L.isl below:
Only 53.95 per Dis k UnlenOt-"IM No1ed Only 53.95 per Disk

THE BIG~SIGNAL

UNADILLA ANTENNA
.. MANUFACTURING CO. e

PO 8oJ: q15 BV'AncScMor-MAo<nal0
(!iOB) 475-78311lan>-5pm EST'(5Oll1 47H IW Il 24HR FAX

II'
Call or write di rect fo r our informational brouchure on

our other fine product s
Tt.po·AnlennlI IOtI· l'1ltln-c.r..... lnIul. tol'l·ENo-tJ.ton....Co..l.. Rei• .,.

All P"~ _ wfth .:)O o.y WltTWlty

-NOTICE-
We are the tlE.Yi manufacturers of the orig inal

JAMES MILLENTloI: Products
(508) 475·7831 9am-5pm EST

Amateur Antenna Salun s
For over 20 years. preferred by Amatuer. Commerda1
and MUJtaJy Operators. AssembIc:d with aU stainless
steel hardware and built-in llghtnlng arrester rnin1mttts
your 1VI max1m1zc:s your power• •

Transformer Baluns
Fllfndlufll~IICD)._AI' ~a..t~ope<.iorl3-40 t.AHL

W2AV 1;1 W2AV 4;1
50150 or 751750 200150 or 300n50

Dccles.v's Hi-Impedance Antennas
Beams. Quads (ie:Folded Dipoles)

Non-Transformer Baluns
l'i.2.lllHtE A. ~1.8-30 MHz 30-300 MHz

30DO-9000W w/1:1 SWR 200o-4000W
15 ()()..50Q0W wl2:1 SWR 1200-2400W
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WATCH FOR OUR BIPLANE AT THE
"DAYTON HAMVENTION" /

~ .... -

MARK YOUR CALENDARS RIGHT NOW FOR OUR 10th ANNUAL

FAROUT A.R.C. HOSPITALITY BLITZ
THE PARTY THAT'S GOT THE OTHERS BEAT

*COMPLIMENTARY
REFRESHMENTS

* SNACKS
* MUSIC
* GOOD TIMES
* GREAT!! PEOPLE
* PLUS MANY OTHER

EXCITING ACTIVITIES

FRIDAY APRIL 28th 8:00 P.M. TILL 12 MIDNIGHT
"KNIGHTS OF COLUMBUS PARTY OOWN ROOM" 267 BAINBRIDGE STREET

OAYTON, OHIO
JUST THREE BLOCKS EAST OF "STOUFFERS HOTEL"

FOR MORE INFORMATION, PLEASE DROP US A LINE AT:

FAROUT A.R.C.
C/O BLITZ CHAIRMAN
P.O. BOX 9181
DAYTON, OHIO 45409-9181

(IF YOU DESIRE A QUICK RESPONSE, PLEASE INCLUDE YOUR
HOME TELEPHONE NUMBER; WE'LL CALL YOU COLLECT!)

WHILE IN DAYTON FOR OUR BLITZ!
YOU MAY WANT TO TAKE IN THE "DAYTON HAMVENTION"

TAKING PLACE AT HARA ARENA
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FM Split
for the Uniden HR2510

Modify this rig for easy 10m repeater operation!
by Richard Thomas WB9WDH and Thomas Dick WA9QDZ

•

I n addition to sur plus C Bs that arc
easily modified for len meter operation .

there are many new quality inexpensive len
meter FM radios now on the market. One of
the best examples of these new rigs is
Uniden's President Model rad io . It operates
in AM , SSB. FM , andCW modes. It sells for
about one third the cost ofa regular ham-band
transceiver. Its one notable drawback, how
ever, is that its FM operation is not des igned
for the split frequency operation necessary
for repealer operation . This ankle shows you
how to modify the Uniden for easy split fre
quency operation.

Circuit \ \ 'orkinRS

Unidcn opted to use one filter for rece ive
and transmit. using switching d iodes to go
from one state to the other . Receive is turned
on in all modes except FM with the diode
0105 . In the transmit mode, 0105 is tu rned
off and diodes 0 106, 0120, and 0109 are
biased on. effectively isolating the filter
(FTI02) from the receive circuit and using it
to filter SSB and AM transmit audio. In FM
operation. no audio is passed through this
filter . All this action takes place on the mai n
board of the Uniden .

On the original model, modulation is done
in the VCO on the microprocessor board .
o I and D2 of the new bypass filte r that

Photo A. Installation ofthe bypass section of
the mod on the main board of/he Uniden.

we use (F igure I) turn on through radio
pans R I I , R18 and R13 . RF flows through
D I. C I, and D2 around the filler . DC passes
through R I and R2 of the bypass network
to an 8 volt transmit source via the beep
s witc h. The 10.6975 MHz frequency
is passed through to the transmit mixer

34 73Amateur Radio • April,1989

Photo B. Installation of the crystal and the
relay. This is at the f ront of the Un iden, the
left side us you face the rig.

to derive the operating frequency.
In order to get the offset for repeater opera

tion. we chose to change back and forth be
tween the regular crystal at X 101 (10.6975
MHz) and the new one (10.7975 MHz). The
crystal shih is done with relay K I and X 101A
(10.6975 MHz) and XIO IB (10.7975 MH z).
X10 1B is 100 kHz higher. so whe n it is mixed
in the transmit mixer, the d ifference in output
is 100 kHz lower than the orig inal crystal at
the operating frequency . The K I relay power
is ta ken from the FM mode switch wire
(brown wire) so that the re lay is turned off in
all modes except FM. This allows the relay to
be energized when the beep switch is in the IN

position. making offset operation possible .
Take note tha t the beep switch must be in the
OUT position for operation on SSB and AM.
The OUT position also shuts off the offse t
crystal X IO I8 for simplex operation on FM .
The beep feature will be el iminated .

Before you try to modify the Uniden Presi
de nt. make su re it transmits and rece ives on
the same frequency . This is called tracking.
You can check for this problem on the air but
be sure the IlJT knob is absolutely vertical. If
it does not transmit and receive on the same
frequency . return it to Uniden for repair be
fore mak ing any modifications .

It takes very little to make the necessary
changes: one crystal for 10 .797 .5 MHz, one
subminiature DPDT DIP relay from Radio
Shack (part #275-2 I3 A), and several rcsis
tors and ce ramic capacitors. Total cost for all
items should run less than $20. For another
$15.75 plus postage you ca n get a service
manual (pan #SM HR251O) from Uniden
(Sales Dept .. 9319 Casrelgare Dr ., Indiana-

polis IN 46256). Let's take this modification
step by step.

I>ramatis Personae

First, order a crystal for 10.7975 MHz
fitting the characteristics of a crystal for the
Cybcrnet boa rd (holde r HC 18, PT#IOF :
RMF-9 , R.T . Tol. = 50CL PF + 30 RS =
20). You can order the crystal from C rystek
Corporation (PO Box 06135, Ft Myers FL
33906. PH: 800-237-3061.) While you are
waiting. go to Radio Shack and get one relay
(Radio Shack pan #275-213A) plus any ofthe
other part s you don't have around the ham
shack (see Figure I).

Build The Bypass

When the crystal co mes you are ready to go
to wor k. Disconnect the power cord from the
rig. Remove the top and bottom covers by
takin g out the sc rews. Be sure that you don' t
have anything arou nd the work area that
could shon out against components in the
chassis. Build the bypass network as found in
Figure I between DI 06 and D I20 near
FTI02 (see Photo A) . Make the leads be
twee n components as shon as possible. At
tach one wire about 8 ~ long to the junct ion of
R I /R2/C I . Connect the power cord and turn
the radio on. Try to receive and transmit on
SSB. If you wired everything correctly the
radio should work. If it doesn' t , don' t pro
ceed until you have cleared up the mistake .

Beep Switch ~Iod

Tum the radio off and unplug the power
cord. We are go ing to mod ify the beep switch
at this time. Locate the beep switch on the
front panel of the radio . This will keep you
pro perly oriented . Now re move the four

Photo C Plug from the mode s....i tch. The
wire from pin 16 ofthe nrM'ly installed relay
runs to the bro.....n ....-ire ofthis plug.



Figure I . Schematic for the modification to the Uniden President
10m rig for easy repeater operation.

the operator who switches from one mode
to another frequently and may forget 10 reset
the beep switch. The installation of an addi
tional re lay identical to the one already used
will help 10 reduce the chance of operator
error for the true purist . It di sables the bypass
functi on when the mode switch is in any posi 
tion other than FM . The re lay coil for this
new relay should be co nnected in parallel to
the othe r re lay coil that switches the XIO I
crystals. You can use either pa ir of nonnally
open contacts of this relay . They shou ld be
connected in series with the power lead that
runs from the bypass network to the beep
switch . The mounting of this re lay is not
critical.

Here 's hoping to satisfy all those 10 FM
repeater users out there who wanted to
buy this fine and ine xpensive radio , but
he ld off because there was no easy split
operation on it . Now there is-

TO BR OWN WIRE OF MODE SWITCH
PLUG O N MAIN P.C. BOARD

Enjoy! Ell

OF FSET

SI MP LE X

0'
IN914

TO CATHODE
O F 0120

, ,.... J

•,
."

.,
3.9K

-d,. C'1; 0.01

BEEP SW ITCH,-----,
i cr .......

0
8 1 1

CI
0.02

,
1
1
1
1
I
I
1
1

: .,.--J
• !; :,

J

' 0
BEEP

SWITCH

..
3.9K

<01
IN9 14

TO CATHODE
OF 0 106

short out any of the leads
to the case .

Poslscript

We suggest one additional modification for

xtod C heckout

Attach the power cord
an d t urn o n t he r ig .
Check the vol tage on the
re lay to see that it turns
on and o ff when the beep
switch is depressed and
ou t. Set the LED readout
for 29 .000 MHz of your
Vniden . With the beep
switch out and the radio
in the FM mode, key the
transmitter and read the
transmit frequency with
a counter. It should be
with in I kHz or less of
what the LED readout o n
the radio shows. If it
isn 't , you have made a
mistake . G o back and
check your work ca re-
fully .

If the transmit fre
quency is Il()( the same as
that indicated by the
re adout (but with in I
kHz), adjust LI17 to ob
tain the same frequency
as that disp layed by the
LE D readout . Put the ra
dio in lower side band (LSB) mode. Set the
RIT in the dead center position. i.e. the verti
cal or the 12 o 'cloc k position. Generate a
signal with a 100 kHz generator like that
fou nd in older analog ham receivers. Bring
the radio close enough that the signal can be
heard in your Uniden radio . Zero beat the
Uniden radio with this signal using L1 18. It
shou ld take no more than one turn. Then
change the rig to upper side band (USB)
mode. Zero beat again using L1 16. This re
establishes receiver tracking .

That conclude s the mod ification of the ra
d io. Replace its covers. The beep switch must
be out to transmit o n A M or Side Band. and
for FM simplex. The beep switch shou ld be
depressed when you want to transmit on the
offset frequency cha racteristic of ten meter
repeaters.

{day/Crystal ~Iod

Now tum off and disconnect the power
ord agai n. T urn the rig upside down and
ocate the YCO assembly , which hides the
olde r leads for crystal XIOI. Remove the
vires attached to YCO assembly. (Be sure to
rote where they go so thai you can put them
lack .) Remove the whole veo assembly and
hen unsolder crystal X 10 I .

Turn the radi o o ver on the othe r side .
vtounr the Radio Shack relay against the
nctal sides of the cans for L11 6, L 118, and
~ 1 1 7 (Photo B) using double-sided tape with
he pins of the relay pointing away from the
xiard and pins I and 16 fac ing toward the
unside edge o f board . Connect a wire from
ain 13 of the relay to the empty hole o f X 101
.hat is farthest from me front of me rig . Con
sect a wire from pin 4 o f the relay to me
empty pin hole o f X 101 mat is nearest to me
from of the radio . Now replace the YCO
assembly .

Next , connect a wire from pin 16 of relay
to the brown wire o f me plug from the mode
switch. This plug is in the area o f X 101 in
the left front corner of the main board (see
Photo C ). Connect a wire from C2 ofthe beep
switch to pin I of the relay . Connect a wire
from B2 of the beep switch to any good chas
sis ground. Con nect a wi re from B I of
the beep switch to resistor R93 on the side
next to FTI02 (Photo D). Connect wire CI
of the beep switch to the wire that is attached
to the common junction of RI /R2/C I . Make
the joi ned wires as short as poss ible and
tape me so lde r connection carefully . Then
solder the crystal re moved from X 10Ito pins
I I and 6 o f the relay. Solder the new crystal
to relay pins 9 and 8, be ing careful not to

rrc ws in the side of the face plate . This wi ll
low the face o f me rig to fall away . Pull
down as far as possible . Locate the back
f the beep switch (Figures 2 and 3) and
a late all s ix landings of the switc h by cutting
Ie three trace runs with a sharp knife (see
igure 3). Brighten the copper foil around
Ie switch landings so that it will take solder.
repare four pieces of wire ten inches long ,
referahly in four different colors. Solder
wire to each of four land ings: B I , B2. C I,

t C2. Put me face of the rig back on. Insert
lC screws . Reattach the power cord and tum
j c rig on . The rig should still work on all
lodes.

BOTTO M

SEEP~ ~ @] §J5WITCil 0
(5 6011

@] @] @] §j
'--

,"p
FRO~T FAC£ TIPP£O FORWARD
WITH FOI LSID£ SHOWI~G

Figure 2. Board in the Uniden toward thefront panel, on which the
beep sit-itch sits.

BEE P SWITC H- FOIL LANDINGS

( TO W.I, RD 80TTOill OF RIG [ T RACE CUT # 3
FRO"'T P"''''£LI SI 82

o I ! 0)
~ I C2

TRA CE CUT __1<Q::::j I 0
# 1---- T '

f==:::=.r:.=.:-T@:j ~)
(TOWARD TOP OF RIG
FRO~T PA~£LI

Figure 3. C1ose-upofthefoil landings f orthebeep switch . You need
to cut three traces to modify this switch to have it switch on and off
the sp lit feanae,
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I at ORANGE COUNTY CIVIC CENTER I
L.... (at INTERSTATE 4, EXIT 29) --'

For General Information & Ticke ts - Registrants and Exhibitors contact:
Hameal ion Information. P.O . Bo x 547811, Orlando, FL 32854
ORLANDO HAMCATION & COMPUTER SHOW

Sponsored by: Orlando Amateur Radio Club. Inc.

HAMCA nON CHAIRMAN: Larry Gilbreath
Generet tntormeuon: (401) 657-9052 Commercia/ Information: (407) 898·1027

A,Ir tM BUll 5 "0",.11",

* 24 Hour RV Sites at nearby
campground

* Continuous Forums Saturday
and Sunday

* FCC EXAMS Sunday at9:00am
* FREE Nov ice Exam - all others $4.00

Form 610 provided . Reg ister lor exams on
saturday. Bring c redits and license.

EXPANDED INDOOR SWAP TABLES
($25.00 for all three days )
Commercial Exh ibit Areas

Hameatlon only mInutes away
from Ror/da's main attractIons!
* Disney World * EPCOT Center

* Sea World * Wet n' Wild * Water

Mania * Boardwalk & Baseball

* Gatorland Zoo * Xanadu
and activity center in the east. * Church Street Station

ARRL
Northern Florida

Section Convention

April 7th, 8th, 9th
-1989-

NOW BIGGER & BETTER
THAN EVERI

* REGISTRATION *
$6.00 Advance

(Unli l March 15th)

$8.00 at the door
Children under 12 Free!

"O'mon down and enjoy
our Southern Hospitality"

CIA'ClE H ON READER SlIMCf: CARD

r From AVCOMI

AVCOM'S new PSA.ij5A is the first low cost general
purpose portable spectrum analyzer that's loaded with fe~

tures. It's small, battery operated, has a wide frequency
coverage and is accurate - a must for every technician's
bench. Great for field use too.

The newest in the line of rugged spectrum analyzers fro
AVCOM offers amazing performance for only $2,675.

ANewS

The PSA-65A covers frequencies thru 1000 MHz in one
sweep with a sensitivity greater than -90 dBm at narrow
spans. The PSA.ij5A is ideally suited for 2·way radio,
cellular, cable, LAN, surveillance, educational , production

PSA-65A display of 270-770 MHz TVRO block downconver1er and R&D work. Options include frequency extenders to
showing SCPC. digital and video transponders. enable the PSA.ij5A to be used at SATCOM and higher

frequencies, audio demod for monitoring, log period ic
antennas, carrying case (AVSAC), and more.

Can't wait to find out more about this revolutionary new AVCOM Spectrum Analyzer? Then see us at the SPACE/SITI
Las Vegas Show, March 21-23, THE INTERNA nONAL MOBILE COMMUNICA nON EXPO In Las Vegas, March 29
31, or Dayton HAMVENTlON, April 28-30. Write, fax or call AVCOM for brochure and specificafions sheet.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD· RiCHMOND, VIRGINIA 23236 ' 604-794-2500
FAX: 804-794-8284, TLX: 70'-545
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Num~ 13 on your FeedbKk u rd

Take advantage of the versatile to-meter band.

The Delta Loop DL-l02
b)' Alan C. Merrill W1FYR

Photo A. The five-foot boom ena mast mount
ing bracket, showing the clamp for the coax
and the overall sturdy construction.

Delta Loop Antennas, Inc.
12 Brush Drive

New Fairfield, CT 06812
Price Class: $300

Full wave antennas are supposed to be
broadband, and this one certainly is. The gam
ma is easily adjustable, so you can favor one
end of the band or the other, and the way to do
this is clearly spelled ou t in the instructions.

Performance

An antenna can look like a million bucks but
unless it performs for you , you might as well
go back to a wire dipole. As a quick compari
son, the OL-1Q2 outperformed my tribander,
which is up a lot higher. And , of course, i1left a
ground-mounted vert ical in the dust. The
Delta Loop consistently gave us about two to
three s-unns over the tribander on both trans
mit and receive.

The first call I gave on len meter AMTOR
brought a W6 back to me with a 589 report. On
the next call on AMTOR I iound a W7 maritime
mobile in the area 01Colon, Panama . We had
a great chat lor about an hour. All this when
ten was only marginally open! My subsequent
experiences with this great antenna were no
less satisfying .

Tuner1ess Operation

The factory setting was just about right lor
my location. My solid state rig liked much 01
the t o-meter band, with the protective SWR
ci rcui t only shutting it down on the last 500
kHz of the upper band edge. On the lower end,
at 28.000, we saw on ly 1.6 to 1. At 28.200, we
were looking at an SWA of 1.2 to 1. From
28 .200 to 28.700 it was a nice 1.1 to 1. At
29.000 it was 1.6 to 1. I suspect most solid
state rigs would handle a large part of the 10
meter band without an antenna tuner. My okj..
er Kenwood 820S with a tube final took the
ent ire band in stride.

manufacturer recommends using 1lh - 10 gal
vanized water pipe lor the mast, and the
bracket is designed to accept this.

The bracket also has two sets 01 holes
drilled to allow U-bolt mounting if you don 't
want to go with the 2 " 00 water pipe . That 2 "
00 water pipe is great stuff, but it is heavy. I
will probably use it on my permanent installa
tion as it is reasonably priced and generally
avai lable at plumbing stores.

The antenna exhibits the same generat
broadband characteristics and electrical
properties as full-wave loop antennas such as
the quad. Some 01 the other interesting speci
fications are weight: 21 Ibs., element arm
length: 12 ft., boom length: 5 tt., turning ra
dius: 7 ft ., surface area: 2.9 sq. ft., and ele
ment spaci ng: \4 wavelength. II also has an
adjustable gamma match with a rating of 2
kW, a SOO input impedance, and an SWR at
resonance of 1.1:1. The gamma match is lac
tory pretuned and wired . All you need to do is
connect your coax to the bracket.

73 Review

MiI.Spec

The thing that impressed me the most upon
opening the box was the overall high quality of
the unil. This antenna is built to last . As I
continued to build the unit, this fact became
even more obvious. For example, all of the
tubing is 6061·16 aluminum. There are no
castings, and all the hardware is mil-spec
stain less stee l. This is perhaps to be expect
ed, as Bob Hobert KA 1UJ, the President of
Delta Loop Antennas, Inc ., hass great deal 01
experience in building aircraft and missile
pans.

The Delta l oop

What is the DL-102? By definition, it is a
v-eheceo beam, commonly called the Delta
Loop, with the element t ips connected 10
gether with copper wire. The boom supports
the " arms (elements)." The Delta Loop is not
a new idea. The 1970 edition 01 the ARRL
Antenna Book discusses it in some detail,
giving dimensions for a number of the HF
bands.

In this version, the elements are attached to
the boom (5' long) by heuarc welded element
" hom" clamps. A mast mounting bracket at 
taches the boom to the supporting mast. The

Aseven loot box arrived by UPS one sunny
fall afternoon . " Hal " said I, " My new 10

meter Delta Loop beam!" Hearing this, my
XYl said , "What , another antenna? You al
ready have len , how come you need another
one?" I said , " M' lave, you grossly exagger·
ate!" (I really only have nine.j "But this is
speci al ... " And at the time, I really did not
know how true thai statement was.

•

- •..
Photo B. The boom, with the heliarc welded, heat treated, element
" hom" clamps that support the " V" arms. The black cable connects
between the coax support and the gamma match, which is prewired.
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Photo C. The full antenna showing the elements and the copperwire
connecting the upper end of the elements.
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JANUARY 4, 1983
A CURE WAS FOUND

FOR THESE DISEASES
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1. REFLECTED POWER-ITCH

2. KNOB-ITUS

3. QRM-DEAFNESS

4. BUTTON-PHOBIA

5. SWITCH-CANKER

6. SUPER TUNER-BLUES

7. CROSS NEEDLE-EVES

*THE CURE IS:
•

MA COM
~OMATICANTENNA MATCHER
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C IE IS the wo rld's largest independent
study elec tro nics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Assoc iate in Applied
Science on Electronics Engineering
T echnology is a lso offered.

Study at ho me - nn classes. Pro-
grams accredited and eligible for VA
benefits.
• • • • • • • • • • • • • • • • • • • • • • •
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* ONE SHOT GUARANTEED TD LAST
AT LEAST FIVE VEARSI

********* ***** ***** * ****
MAXCOM, INC . BOX e O i!, FT . LAUe. , F L .3330i!

308-1523-6369
. .....COM .. . .......-~_..... _ .. _ .. .."._.__.....

THE BOTTOM LINE I "MAXCOM WORKS "
CIRCLE 101 ON RUDER SlRVIC[ URD
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·100% Sol id State

• Broadband Operation
No Tuning Needed

.60 Walts Drive, 600 W
PEP Output

• Remote Band Switching

• Five 5-Pole Tchebycheff
Fi lters

• Overheat Protection

• Rugged And Compact,
Only 10 ' x 17.5 ' x 4.5 '
And 17 Lbs

· 10 M Kit Available
For Commercial And
Offshore Use

• Retails For Less Than A
DoliarlWalt

Writs For More Information
Or Call Your Local Desler
Dealer Inquiries Invited.
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DELTA LOOP
ANTENNAS

DL·TAI "Big Horn"
• "Open and Close the Band" with our Delta

design, lull wave OX performance mono
band, duoband and triband anten nas

• High Quality ccnsnucucn using 6061·T6
Aluminum and Stainless Sleel hardware

• Heavy duty design. " Quiet" OX recept ion
• Excellent Gain, FB RatiO and SWR
· 50 ohm gamma feed . 2kw power

DL 202: 2 01. 20 meter, 9' boom $329.
DL 152: 2 01. 15 meter, 6 ' boom $249.
DL 103: 3 01. 10 meter, 9' boom $309.

• DL 1015: 4 01. duobander $489.
2 el. l Om.·2el. 15m., 9 ' boom

• DL·TRI: 7 at trtbanoer $769.
301. 10m. -2 er. 15m. -2 er. 20m,
13.5 ' boom - wt 81# - 12.7 sq . h .

• see our Product Review in th is issue 01 73
Magazine

Write: DELTA LOOP ANTENNAS, INC.
12 BRUSH DR. , P.O. BOX 8063

NEW FAIRFIELD, CT 06812
(203) 74&6368

~RVAntenna EmergencYPacg

~PactsCODtalll-e-~.~~~~~~~~QRV All BoDd t.iok _proor " "ll-on~
mulrH>aDd Di,P*-V,.SIoper . otenna. E"'trgen Pack
70' coa x feedhnc. Qutd : LauDCb sy.-
tc.... rnrpmor d.cfOllsuppo<1 bnIid, 8 1)·JI) $ 9~

S! p~ M..,llol. Complcle. Ready 10: ... , •
ror Action. Oac pcno<l inslaIt in IS ~r"~, ' 8 9~. .,.,
"""Illes. !dop;k , • ..,. h I ..... ..iI. AoW Sin S .. H.

Fali/est Ant(nnas ~
'" thf' Rtst Antf' nnas U"ut

1loll"~006!·S, Pro\'o. UTSWlS (SOH J7J -'~:~

CIRCl£ :104 ON READER SERVICE CAAO

We specialize in CB radio modificatton plans and
hardware. Frequency and FMconversion kits, repair
books. plans. high-perlormance accessories.Over 12
years of satisfied customers!Catalog $2.

B INTERNAT N
P.O . BOX 31SOOX, PHOE NIX . AZ 85G46

How about back-to-front? II is a two-element
beam. From all 1 could see, it performed as
well as or better than most ot its hofizontal--ele
ment ilk. Though s-meters at best give you a
rough comparison, I was happy to see several
s-untts difference as the beam was swung 180
degrees. As the null on the side of the beam
was reached , I just about lost the weaker sig
nals, and others dropped several 5-units, all of
which was about what I expected tram a beam
with a driven element and a reflector. Typical
performance tor welklesigned loop antennas
should be 6 to 7 dB lorward gain , and a front
to-beck of around 20 dB. Any given field situa
tion may show a vast difference from these
"typical" figures. Gain figures are rather illu
sive and , unfortunately, can be made to say
most anything you want them to, depending
upon how you measure them. The bottom line
is that the old saw about "the prool 01 the
puddin' is in the eatin" certainly holds here.
The "eatin" was good!

WIthstands the Elements

The Delta Loop has weathered several ice
storms here in southern New Hampshire. and
has come through them with flyi ng COlorS. I
suspect thaI, because ot the " V" shape of the
elements. this beam's ability to wi thstand rot
ten weather is prObably very good to excellent.
Another nice feature of the DL-102 is that it
has a surface area of only 2.9 square feet.
which means it can be rotated by a good TV
rotator or by a lightweight ham unit such as the
AtlianceU-110.

A Picture Says 1000 Words

My only complain t was with the instruction
sheet. The pictures of the beam for construc
tion purposes were not good-it was diffICult
to see many details . Being a visual type per
son rather than a verbal type, at least in
putting things together, I found this annoying.
Also, a sheet with line drawings 01 the various
parts. with labels. would have made th ings
easier. Nevertheless. it is a very easy beam to
put together and the written instructions were
very complete, so th is complaint is certainly a
minor one. In a recent conversation with the
President of Delta Loop Antennas. Inc., I was
advised thaI the new printing of the instruction
sheet will correct the photograph problem.

One very nice thing about the beam was the
machining . All parts fit perfectlyll did not have
to re-drill or re-bore any holes. I probably spent
a little over two hours, with time out for coffee
breaks, telephone calls, and chats with my
XYL.

During the next several years, as Solar Cy
cle 22 peaks and then begins to wane, 10
meters is going to be a great band to work,
with its variety of legal modes. I remember
past solar cycle peaks when we were routinely
" working the wortd" on 10 meters and run
ning relal ively low power. Don't miss out on
the fun!

An A1 Antenna

To sum it all up, i f you are serious about ten
meters, this is the beam for you . And from the
way it is buill. it should last well into Solar
Cycle 25 !III

•
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73 Review by Jim Gray WIXU

High performance from 2m to lOcm.

" (The antenna) can
be easily removed,
yet will never come

loose by itself. rr

Austin
Suburban
Tribander

Austin Custom Antenna
PO Box 357

Tenney Road
Sandown NH 03873

(603) 887-2926
Price Class: $70

The Austin Suburban Tribander 2m11.25m1
7Ocmantenna.

rising to 7,000 or more feet ASl, some of
which block the antenna in the directions that I
want to use. Not to worry. The Surburban Tnb
ander was able to bring up both the 147.36
machine's and the 444.5 machine's fu ll quiet
ing into the receiver-this with a transmit pow
er as low as 2 Watts!

I then tried the impossible-or so I thOught
by tuning to the input of a repeater behind the
mountains and 100 miles distant. To my sur
prise, I brought it up with no difficulty on 2
meters (scratchy reception) though not at all
on 440 MHz. That didn't surprise or discour
age me in the least, as I need an 11-element
beam to provide solid signals to and from that
location .

Go For It

Do I recommencllhis antenna? You bel! The
Suburban Tribander is a simple, high-perfor.
mance antenna that will yield excellent perior
mance for years to come. III
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Form An Attachment
Austin will sup~ mounting hardware if you

need it, including bumper mounts with stain
less steel straps, ratchet lay down for marine
antennas , bulkhead stand off for marine an
tennas. and stainless stee l scroll clamps. In
addition, you can order a magnetic mount
fitted with an S().239 and Motorola Type 3;. "

thru hole S().239 litting, a male quick dis
connect stud for SOOSSlFG series mounts,
and a large male quick disconnect for the

"stick." Austin also
provides a variety of
low-loss cables.

The Suburban Tri
bander is a ground
independent anten
na on a ll t h r e e
bands, and provides
an angle of radiation
of 1 degree or less
above the horizon .

The VSWR was less than 1.35:1 on all bands,
measured attnecenter frequency. The mobile
version, called the Metropolitan , uses the ve
hicle body for decoupling, and a 4 MHz band
width is achieved on all bands. lis perfor
mance equals or exceeds that 01a half-wave
dipole.

Shack Test

I mounted the Suburban Triband antenna at
the top of a 30 foot telescoping TV type mast,
using a pair of hose clamps to secure it near
the top. No pretuning was requ ired . I connect·
ed a long piece of RG-58 cable thai happened
to be handy and had been used for other an
tennas I've used in the past. Unfortunately, I
didn't have a 220 MHz rig to try that band, but I
can certainly vouch for its line performance on
both 440 MHz and 2 meters.

The antenna support is nearly surrounded
by pines rising to 60 feet or more. In addition to
that , my aTH is approximately 75 miles to the
test repeater, one which covers both bands.

Although my elevation is about 5,000 feet
above sea level, there are nearby mountains

HOW would you like a slim , small, easily
erected antenna Ihat covers the three

most-used VHFIUHF bands? The Austin Cus
10m Antenna "Suburban Tribander" may be
exactly what you've been looking lor, if you
haven't already found it.

This unique antenna covers the 2 meter,
223 MHz, and 440 MHz amateur bands with a
very low V$WR. The Tribander covers Ihese
three bands with a single leedline of 500 char
acteristic impedance. Obviously, if you have
three separate ra-
dios, you will neve 10
use a coaxial switch
10 select the radio
you intend to use . A
better arrangement
might be one of the
new duo-banders
covering these two
bands. Those of you
who may st ill have
the Drake VHF-UHF lriband rigs available will
find th is antenna ideal.

The Suburban Tribander is vertically polar
ized and consists of half-wavelength radiating
elements protected by an attractive "radome"
01 PVC plastic. The dimensions are such that
you can use it ei ther for a fixed station installa
tion or on your automobile, since it measures
less than four feet in length and less than an
inch and a half in d iameter. The weight is
negligible. The antenna is a civilian version of
similar antennas designed for military and
govemment use , and has the desirable tea
tures of simple, economical mounting and ex
cellent weather protection.

One feature I've never seen before is the
tapered " sleeve" mounting system usad
here. There is a two·foot-Iong stainless steel
mounti ng tube inside which the base of the
antenna makes a sliding fit . It can be easily
removed, yet will never come loose by itself.
The sleeve can be bracketed to your support
pole by either U-bolts or by hose clamps (as in
my case), or even by a pair of angle pieces
welded beck-to-eeck along their angles.
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FAX3300-T P8Cre/ F.. mIlCh"'. w'ln pIlone .. . 11,099.95
. n50-T V rn"'n Cor-. Pnone ..."n -..k", S99.95
. n 50-T Un_ Con:l P1>one •••••••• 179 95
. E300-T Un>den Cord Phone .... 169 .95

• '* '* ~'.nd.d ••"/r;. Cont,.C' '* '* '*
II ....... purel'\ue a acan......CB. ._r "".ect........cor"'"
p/IOne t.om .ny .,"'. In the U.S. '" C8nadol .. ,In,n llIe l.a8t 30
doIys. you cen 1111 UP 10 tntl" ........ (II . ,",nded .....-.ce
OO1!lrad I",... W......,ech. Th,. e,l_OI.n begina
all• • l lIe manu'adule(. warranty "qwrn. W. rr. n1ech WI.
pertorm .11 Ilee....ry I. bor .nd w,ll not cn"'ge lot .etum
aIlippong. E. ,. nded .."'o::e cont,act. ,r. not .e!undable. nd
ewr-only 'oln. ongln.1purel\a....,A two ,.... ,, >1....""" con
I..ct on a mObi...... ba... IICInn8< I. S29.99 andIh'eeyeatS i.
139." 9. Fo. h. ndheld se. n""rs, 2 y..... '" S59,99 and 3
yearsI. S79,99, Fo.radardeteCl o,a. 1"'0 ye... i. S29.99.Fo.
CB ,adlo. , 2 ~u•• i. S39.99, For cordleH pnone. ,3 ~ " a•• i.
S34.99. O.de, you. e'l"nded . .....ic" cont,act l <>cl . y

OTHER RADtO. AIID ACCE880RIES
BC55XLT·T B.a'car to channel II':Inn", ... , , ... SI 14.95
BC70XLT·T 8. a'car 20 channel ac. nne•. . . . , S15995
BC175. t T·T BN tea' 16 cn,nn,,1 scann.. . . S156.95
R2080-T R"". nq 60 channell<:llnnet , $149.95
TS2·T R"".ncy 75 Ch.nnel scanne•. "."., 1269.95
UCl02·T ReQ.nc, VI-IF 2 CI'l. 1 wan1_.. S114.95
BPSS-T Re{IeJlc, 16 amp <ego POW'" auppIy •• _. 1179 95
BP20il-T N..c.dbalt pack lor BC200IBCl OO.LT ... $49.95
B8-T 1.2 ~ M NrCad bilt1e_ I", of.-;TIlt} •• . _. S17 95
FBE·T FreQUenCY OO.ectOtY ..... E..I"", U.S- A. S14.95
FSWo T F.8QU8f\C)' DtreelOtY I", WMl"'" U.s.A. Sl • .95
RFO' ·T G<-.al L.kea Frequency Dotectory '- .. S,. 95
RF02·T N_ Enoland F'e<l"""C)' O"eclory S1-4.95
RF03·T Mod AllanllC Fr8QUaf>CY DI,ectory .•...... . S,. 95
RF04·T South 1 FreQuef>CY Directory , S14.95
RFD5-T N w & N-or1n..n PIa,... F.eq~ncr 0 S,. 95
ASo-T Airplane scann", Directory , S,. 95
SRF·T Su "'al Rad'" F' lIQuency Olreclory S14.95
TSG T · Top sec'er Rlt'Oli.lry o. U S. GOVI F' 80- .. ,St • .95
TTC·T Tun" In on lel" phone calls , , , . , I ' • .95
CBHoT BIg CB ...ndbook/AM/FM/F,eeb.nd " II 4.95
n c·T h tchnlqu• • 'o, Inl8<cepllngCommu n>Catlon $I 4.95
RRF·T Ra il'o.d freQuency direclOry .". , . ,.. , I ' 4.95
EEC·T Emba..y & Espionage Commun;calion., S14.95
CIE·T Cover1 Inl"l llgence. Erect. E• • ead'Ol)OIng I I 4,95
MFF·T Mi<Iv<..1 Fede..1Frequency dir8dory S14.95
1<8O-T M. g , mount mobole leanne' .ntenn• . . . . 535.95
A70-T B I.llon _nnet ant"nna S35.95
A'300-T 25 MHr - 1.3 G Hl Dlscone .nle""a. SI 09 95
USAMM-T Mag mounl v..F .nI, , 12 <;1bIe S39 95
USAII·T .. !>ole mount V"F Int wi 17 cable S35.95
Add$4 00~Ior . 11CQI............."""edat me et_
Add SI 1.00 all_no 1>8< radIO .nd $4 00 per .nl ....

BUY WITH CONFIDENCE
TO••'Iha '.alael del"'.,., trom C.:, of any scanne.-.
send or phone you. ord.. dltedly 10 our Scanne.
Oislnbul lOnCent...• Michigan .e$idenlt OIenelldd 4~

sale. tax or -.upply you . la. I,D, number. Wnllen pu.
ch.seorders a'e accepted ' ,om llPQfoved gove<nment
age "Cial . nd moal well raled fr.m. al II 1()Qb l urcharg e
I.... net 10 billing. "II sales a.e .ubiecl lo • • allabllity.
accepl ance . nd vetl flcahon. All . ales on eccesscnea
are fina l, p .lces. te rm. and SpttClhc.tlon. a re subje<:t10
change without not ice. All p.lce. are in U. S, dollars, Oul
01 st ock ne me will be placed on tececrcer automatica.lly
unleSll CEI is Instructed dlft erentiy. A S5.00 addit ionil l
handling fee will be cha.ged '0. all o,der. wilh a
me.ch and ise total unde, S50 .00. Shipmentsa.e F.O.B,
CEI warehouse In Ann A.bo., Michigan. No COlY.
Most itams IISled have a milnu'ilc lure(. wattanty, Free
copie. 01 warr. nt ",. on th ese p<odUCI••re available
by wtlling to CEI. Non-cerl ,l ,ed Checkt .equlre bank
clea.ance. NO' raaponsible f.... typog••pnical errors.

Mall ord.~ to: Commu nications Elect ro n
ics:" Bolt 1045. A nn Arbor, M iChigan 4 8 10 6
U.S.A. Add$ll .00 cer scaoneetcr u.p.s.g round
shipp ing and handling in the continental U.S.A.
Fo r C an ada. Puerto Rico , Hewan. Alaska, 01
APO / FPQ delive ry. shipping c ha rg e s a re th ree
tim e s con tine nta l U.S. ra t e s. If you have a
Discover. Visa. A merican Eltpre ss o r Master
Card. you m ay ca ll an d pla ce a credi t c ard o rde r.
5'll> surcharge lo r b i ll ing t o A m e r ica n Exp re ss.
O rd e r ten-ieee in the U.S. O ia I 8 00-U SA· SCAN.
In Can ada , d ia l 800-221-347 5 . FAX anytime.
dial 313-97 1-6000. If yo u are o utsid e th e U.S.
or in M ichigan d ial 3 13-973·8888. Orde r today.
sceener Di. tributi on Cente.~ and CEtlogos a'" t.ade
ma.ks o. CommunIcations Ele<:t ronlca Inc.
Sah,dalea 3/8/89 - 9/30/89 AD . 0J0889·T
Copynght o 1989 Communlcatlona£I.cI.Onlcelnc.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Division
P,O. eo_1045 0 Ann Arbo•. M,chigiln 4Bl0 6·1045 U SA
Fo. o rde•• c.1l 313-9 7 3·B8B8 O' FAX 31 3·971·8000

CIRCLE 121 ONMEAOER SER ~ICE CARD

BC760XLT
BOO MHz.

m obil••ea nn.r

SPECIAU

Bearcat'" 200XLT·T
Ust price $509.9 5/ C E p rle. $ 254.95/ SPECIAL
1J1-....d, 100 ClNrtNNI ••00 .H8_ ~"""'eId
"arch. Llmfl • Hold • Prlor~ • Loc:II-r
Frequ.nc, "n".: 211·54. IIS·1 74, 408·512. 110&·115& MHZ.
EJ:.cr<Kle. &2'.19&7W.".0125 'nd 8&6 118 75'8'114 0125 MH,
The Beilrcaf 200XLT sets a new slandardlor ha no
held scanners in performance and d ependability.
This full f eature d un it has 200 programmable
channe ls w ith 10 scan ning bank S and 12 band
cove rage , If you want a ~ery s imilar model without
the 800 MHz. band and 10 0 c hanne ls. o rde r the
Be 100XLT-T fOt only $ 189 .95. Includes antenna,
carrying case with belt loop, m-cee battery pack,
AC adapter and earphone. Order your scanner now,

Bearcat" 800XLT·T
L iSt price $549.95/ C E price $259.951SPECIAL
1..e.nd,4O Ch. ..... 1 • lIo--c"a'.I ac.....ar
IIrIo,/fr con',o' I • ••rct1lkan • AC/DC
Band s: 29-54. IlB- f74. 406-512, B06-912 M Hl
The Uniden 800XLTreceives 40 c:hannela in two blIn l<$.
Scans 15 channals .,.raecond. SiZe9V' .......~ . 12.... .H

"you do not need the 800 MHz. band, . "mila. model
called the 8 C 2 10XLT·T ia available'or I n 8 9 5

Bearcat'" 145XL·T
U st price $189.95/ C E prIce S94.95/SPECIAL
1o-"nd, IIf Ch...... 1 I "o--c".'.'.e......,
""Io"ty control. W• • ,,.., a••rch • AC/DC
BandS: 29-54, 136- 1 74, 4015-5 12 M Hl-
The BeilrCIIl 145Xl la a 16 channel. p,og.ammable
scanner co~e rlng ten frequency banes. The unit teatures
a bui ll-In delay function that adds a th,ee eecood delay
on all channe l. 10 prevent missed t.ansmission• . A
mobile ve.sion ca lled th e a C560XLT-T fealur lng p.~

orlty. wealher s"a.ch, Channel lockout and mo' e Is
available for $94 ,95. CEr. package priCe include.
moblla mounllng braekel and mobile POW'" cord.

President" HR251 O·T
LiSI price 5499 ,9 5/ C E p rl c . S239 .s15/SPEC IAL
1011.'_ lIobil. r"".c."'.r a DI"It.1 "'0
'ull ....d Colt.r."•• ,ul-IIod.O".,.IIon
"cldlt liquid e,.,.t.' dl.pl., a Auto Squ./ch
AIT a "".p'Of/r.mmH 10 KHz_ Ch......I.
Frequetlc,Co_~. 2&.0000 MHz. ro 211~a"a IIH,
The Presidenf H A25 10 Mobile 10 Met.. 'rrenecever
made by Uniden, hal eV8JYIhing you need lOt
amateur rad io communications. Up 10 2 5 Watt PE P
USB,lLSB and 25 Watt CW mcoe. Noise Blanker.
PA mode. D igita l VFO. Built- in S/RF/ M OD/ SW R
mete r. Chan n el switch on Ihe microphone. and
much mere! The HR2 5 10 let s you ope rate AM, FM.
US B, LSB orCW, The digi tally synthesized trecu eo
c y cont rol give s you maximum stabili ty and you
may choose e ither pre·program med 10 KHl . c han
nel steps, o r use the built·in VFO 10' sl eps down to
100 Hz. The.e·s also RIT ( Recei ~ er Incremenlal
Tuning) t o g ive you perlectly tuned signals. With
•eceive scanning. you can scan 50 chann ela in any
one 01four band legments to f ind out where the
act ion is. Order your HR2510 Irom CEt loday.

NEWI President" HR2600·T
U st price S599.95/C E prle. S29 9 .9 5/ SPECIAL
101I.'_lIob"a Tr...ae."'". II ' •• 'ur••
Delivert'or t",.....w proI1uct15$C"edu~ r Jun.. 11189
The new President HR2600 Mobile 10 M et er Trans
ceive r is sim ilar lothe Uniden HR251 0 001 now has
repeater oHsetl 1100 KHz.) and crcss enCOde.

*** Unlden CB Radlo8 ***
The UII;oelllina of CitlZans Band RadIOIr.ntee,ve.. Is
alyled to compllmalll olha. mobile lItKlio equipment
Uniden CB flI diQt; S '" SO .allabla Ih'l Ihay "ave . two
year limil ed warrWlty. From Ihe lealu'e pecked PRO
810E 10 1"'" 310E handheld, Ihere is nobert..Citlzen.
Bend radio on tha markel today.
Pft031 0E·T Vnlderl 40 Ch. Pot1ableJMobile C8 ,. 183 95
PR033OE·T un_ 40 Ch. Remote MOUnl CB .. $11)4.95
~D-T Vnl(Jen~ C"an 1C8 MoDiIe S38 95
KARATE·T Urn_ 40 cl\annel 'eacu" ..dlO S53.95
GRANT·T Vn""n 40 C"annel SSBCB moble " , . SI 66.95
MAOISON·T un'den 40 c:h.n....l SSB CB baM $2... .95
PC122·T Uniden "O <;hannel SSB CB mobil. , S119 95
PFI0li10.L·T Vntden 40 Chann,,1 CB Mobile. " " .. S38.95
PR0li20.L·T Uniden 40 chennel CB MObil" , S51t95
PR0530.L·T Uniden 40 channsl CB Mobile , . . , .. S79.95
PROS"OE·T Unids" 40 Chennel CB Mobile . " ..... S97.95
PR0&40E·T Uniden40 channeISSBCB MobIle ,.. 113795
PR0 710E·T Unida" 40 Chann,,1CB Base " . " , . , S11 9,95
PR0810E·T Uniden 40 channal SSBCB Ba.e, .. S174 95

***Unlden Aada, D.,ec'o,..***
Buy the finest !/n;dell .adar detectors from CEl loday.
T"U;£ A-T Vn'd lallUng .IIdar del8dot , Sl8-4.95
R07·T Uni".n _ mount .eda. delectot S99 95
RQO.T Un'den ·Paaa9ort" .lle ._r Gel8d.... ,. SI 14.95
ROII.L·T Un/f1en "mICro· . "" radar doI1ect.... . ,•. S14".95
R025-T Un",.n "'..... mounl'-' delectot . .. . . S5<l 95
R05Of).T Un"'n -....0< mounl taOS. del8d.... S74.95

Get sped.1 savin". on '''II scannel'll
lis/ed in /fus COUPOfl. Trll, coupon muSI
be included .,,11' rour pr8P;jlid order.
C«1dtl C:8rd$ ,l)lJfS()tI.'cl'I«ks lindQU.~
tity discou"" .,• • ~ cludlld 'rom If".
off.,. Oll.r ••/;d onlyon pre".id orders
mailflddlnKfirfO COmmunications EIec
lronics Inc. PO 80_ 1045- Dept UNld
AnnArboI. M,cfl il18" . 8 ' 0 6- 104 5 VSA
Coupon ' JePiT.' September 30, 1989
Coupon maynorb' usedinconjuncrion
witll any o fh.,. off., trom CEI. COUPOll
may be pllorocopifffi Add $11.00 lo r
shippin') in fhe conlinema! U,S A
Regency T52·T $259 .95
Regency INF5·T • ••• • •• • • • $79 .9 5
Re gency R2 0 6Q.n . • •• •5114 .9 5
Re g ency UC10 2·T .. • • • •51 09.9 5
Re gency RH 6OtlB-T •• •• . 5419.9 5
Regency RH 2 5 6 B-T.•••• 5294.9 5
a . e re et 200XLT-T •••••• $24 9 .95
a . ereet 100XLT·T •••••• • 164.9 5
a . e re et 800XLT·T • • • • • •'249 .95
Un ld.n HR2 510 -T •••• • • S22 9 .9 5
Un lden PRQ500[)-n ••••• S32.95

* * * * VA LUA B LE COUPON ****
Bearcart 760XLT·T
Lillt price 5499 .95/ C E prle. S244.95/ SPECIAL'."nd, 100 Ch..,..,. Crpr.llelle • ACiDC
FrttO~ncyrllngtl:2g..l)4. , 18· '14. 406-5 12. 80/1·958 MHz.
u clud• • 823,9875-B49 Ol2~ .nd88S987~·U40 12 ~ MHz
The Bea rca t 760XLT has 100 programmable chan
nels organ ized as l ive Chan nel b anks lor easy use.
and 12 bands 01 cove ra ge including the 800 M Hz.
band. The Bearca' 780XLT mounts neally unde r
the dash and connects direclly to fuse block or
battery. The unit also has an AC adapto r. flip down
stand and telescopic ante nna for desk lop cee. 6
5/16" W x 1 ~" H x 7"''' D. Model BC 590XLT-T is
a similar version w ithoulth e 800 M Hz. ba nd lOt
only $ 194.9 5. Order your scanner from CEI today.

NEWI Regenc~ Products
M030-T R~IIC)' 200 Cl\ ...1'ICI...kIlean S25<1 95
fI402O.T R~nc, 100 cl\ "'1'ICI1leld ICIInf'l&l" _S18995
M01C>T Reogencyl0el'la.........l'lCllleldoca...- , . , 1114 115
Rl t1OO-T R~lIC)' l 00 c/'l8n"" onolli le_n.... . . . S2U 95
P20C>T R_ncr 40 Channel CB lrIIobil• .. . . . . . . . . S3a 95
P21C>T R~y40 Channel CB Mobi ,sse 95
P22C>T Rej/anc, 40 chann. l ce Mobil. .. . . . S7il.95
PXIl>T Rej/.ncy 40 Chann.l SSBce MobOl• . . . . . S137.95
P4OO-T Rej/.ncy 40 chann.l SSB ce BaM S17495
PRl 00-T R&gancy \fie.Of mount 'Ildar d. l eclo, , $54,95
PR11C>T R&g.nc,-Plleapor1"......doIrdel<ldot S11 4.95
PRl 20-T Rejlency - mlC'O- a,ra ••d., detector SI 44.95
MPS1OOXL·T R&g.ncy40 Ch, m.rin"tr.nseeiv", , , , $13Q,95
MPS81OXL·TRejlency60 Ch. m.' lnet .anseeiv", , , , 1159,95
MPeOOOXL·TR&gency60 Ch. m. ,lnet.anseeive' 1209.95
MP2OOQ.L·T Rejlency handheld marine tr.ns. 1189 95

Regency' RH256B·T
Lilt price $799.95 /C E prlc. 5299.95/SPECIAL
18 CIYtMel • 25 w.n T,... r;-,", • ""Iorffr
The Regency RH2 568 is II SiKleen-channei VHF land
moble t ransceiver designed to COYer any frKluency
between 150 10 16 2 M Hz. Since Ihis radio is
IJYFlthesizeO, no e xpensive crystals are needed to
SIOte up to 16 f requencies w ithout battery backup.
All radios come w llh CTCSS lone and scanning
capabili t ies. A monilOt and night/day swllch is also
standard This t ransceiver even has a priOtity fune
t iOt'\. The RH256 makes an ideal radio l Ot any police
Ot f ire department volunteer because 01its low cost
and high perlormance. A 150 Waft VHF 150-1 6 2
MHz. version ca lled the RH 606B-T is available
fo r 5429,95 . A UHF 15 watt, 16 c hanne l vers ion of
this radio ca lled the RU156a-T is also available
and cove rs 4 50 -4 8 2 M Hz. but the cost is $454.9 5.

Uniden Corpo rati on of America has pur
chased the consumer products line of Re
gency ElectroniCs Inc. for $1 2,000,000. To
celebrate this purchase. we' re having our
largest scanner sale in history! Use the
coupon in this ad fo r big savings. Hurry...offer
ends September 30, 1989.

... '* ..."ONEY SAVING COUPON_ **

•
unl err
$12,000,000
Scanner Sale



Conlinuedfromp.14

ucn for protection against corrosive atmo
spheres. such as air con taining sail and indus
trial pollutants.

The 28 MHz operation could be improved by
further "pruning" of the helically wound por
tion to achieve a low VSWR at resonance, and
at the 5O-foot eievencn. This is something to
take into account at installation. Aesonant fre
quency at 28 MHz may vary by as much as
100-200 kHz between ground adjustment and
elevated installation, particularly as inductive
ly-loaded whips (SUch as the short, helically
wound antenna) have typically narrow band
widths around their determined center
frequencies . For narrowband antennas,
height makes a very big difference in resonant
frequency, Of course, the crsccre itself, with
out the vertical whip , needs no tuning or prun
ing whatsoever.

The Verd ict

Hams. caers. taw enforcement agencies,
util ity stations . businesses, and military
groups will find the Supercone a very useful
antenna. The Supercone is an attractive and
useful adjunct to any station particularly inter
ested in covering the VHF and UHF portions of
the radio frequency spectrum. We believe it
performs satisfactorily over a wide band of
frequencies lor both transmitting and receiv
ing in the VHF/UHF bands upto 1.3GHz. The
price of the Supercone. which includes a whip
antenna lor 28 MHz, is reasonable, consider
ing the antenna's light weiqht, rugged con
struction, small size. low end-loading, and
overall performance . FJJ

WORLD'S SMALLEST--
---WEATHER STATION

THE: A .WAZl."·O WEA1lI£R COM/'VTER THAT
YOU 01 HOW IN THC f'A LM OF YOOR HAND.

UIGIT.ul', 'WR..J Mien>""nIM S..liooI iDtl-.dn
...........1<'1"• .,...d,iooI ....d ....~ aad .pHd __ ';1110
...... lin l ........" , a nd ~O r...1 o r • • 101•.•'0.....ly
S!!9.9S. With 110. optional, automali ...mplylnll; RG-2
1(. ln Coll..to. t$4~.~S) you ran .'.nmonitor ral ntall!

• \',",, [0 Sl't...t: D • UINrAU.(t~)
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CIRCLE 338 ON READER SEAl/ICE CAAD

THEY'LL THINK THEY'RE
r HAVING FU

•
'.' ,~ { or
;-·:rI1 L ...
.~ .r .

• 's ... ~

YOU 'LL KNOW
THEY'RE LEARNING

Carole Perry's (Dayton 1987 Ham Of The Year)
"mtrocvctron To Amat eur RadIO" package allows
chi ldren of all ab ilit ies to achieve success.

ReadV·t~teach package eooeees: Teacher's
Manual WIth 26 lesson plans. Code Prectce
Qsc;Ilator for Morse Code peecnce. soececooe
ecoccessene wtllch follows lesson plans. $99.95

- FREEvoeo Tape Show"', Classroom use
oAny motIvated teacher can teach the program.
D Ham Radio program IS used it!; a motIvational tool

to t each skills In other subject areas.
0 24 hour Hotline is available f or he lp and

cuesuoes.

I
0 HIgh motlvatlOll3l actlVltll,lS,

homeworI<s. 11m raosers, quizzes. &

d
. reproduclbles Il'lduded.

Mel 10 ==-. P.O.Box131648

M~ntor.s __ STATEN ISLA ND
N,Y.10313-oClO6

pi<:J I"~ ' 718·983·1416

CIRCLE 241 ON READER SERI/ICE CARD

•

I • ,.- »a-:.- --.- ---• Ott-The-Shelf Dealer Del ivery

• Finest Quality Military Construction

• Lowest NF GaAs FET Preamp

RF POWER AMPLIFIERSTE
SYSTEMS

SPECIFICATIONS
For the past five yeats, Amateurs worldwide
have sought quality amplifier products from TE
Systems. Renowned lor the incorporation of
high quautv.Jow-nolse GaAs FET preamplifiers
in RF power amplifiers, TE Systems offers our
f ine line of products through select national
distributors.

All amplifiers are li near (all-mode), automatic
TfA switching with adjustable delay and usab le
with drive levels as low as Y2 Watt. We incor
porate thermal shutdown protect ion and have
remote control capability. All units are de
signed to ICAS rat ings and meet FCC part 97
regu lations. Approx. size is 2.8 x 5.8 x 10.5"
and weight is Sibs.

Freq. _ ......__Ponmp_ DC Pow.. ftF

Model MHz In pul Oulput NF-dB Galn-dB + Vdc A Conn.

0_ "'54 , i rc e " 13,6 " UHF

",,,,G "'54 >D " 0 e rs 13.6 as UHF

~ " 090 ' 4.1 48 ,
"" e ts 13.8 as UHF

14 100 144--148 '0 "0 e te 13,6 es UHF

14120 14401 48 ao "0 e t s 13,6 ao UHF

2210G 220-225 '0 >30 .7 ra 13.6 " UHF

22120 220-225 so tao .7 ra 13.6 .. UHF

"" 00 eao-eo '0 ' 00 >.> ra 13.8 ,. N

....ec 42().450 ac . 00 t.t ra 13.8 ,. N

Consu lt your local dealer or send di rectly for
further product information.

TE SYSTEMS
P.o. 80Jc 25845

LOI:I AnQOles. CA 90025
(213) 478-059 1

Models also 8vaila~tlwithout OaAs FET preamp (delete G soll ix on model.). All units coyer
lull amateur ba nd - specify 10 MHz bandwidth for 42().450 M Hz amplifier.

Ampldiet capabil,ties; 100-200 MHZ.. 225-400 MHz. 1-2 GHz. MIlitary (28V). Comme,eiIIl.
etc. also .~"lable- consult factory

CIRCLE 2U ON REAPER SERI/ICE CARD



73 Review by Peter Ferrand WB2QLL

Number 15 on your Ff't'dback calli

•

The Universal M-7000
Decodes all standard digital modes-and then some.

Universal Rad io
1280Aida Drive

Reynoldsburg OH 43068
PH : (614) 866-4267
Price Class: $1 ,000

Part of the magic
01 rad io has al

ways been exploring
the frequency spec
trum , just turn ing the
dial and not knowing
what you will hear next,
or from where in the
world it will come. II 's
the magic of seeking
out new knowledge ,
and the challenge of a
hunt req ui ring luck ,
ski ll , and pe rsever
ance. The result is a
fasc ination with ama
leur radio that began
for many 01 us as a kid
playing with a snort
wave receiver.

The Spirit
of Challenge

You won't find much
of that spirit with a 2
meter HT, and digital
radios and million Watt
tr a n s m i t t er s have
made most shortwave
broadcasting mundane, but the spirit o f chal
lenge and discovery comes to lile with the
Universal M-7000.

The M-7000 is a communications term inal
capable of receiving almost any standard dig
ital mode on the air, including several that you
have prObably never heard of (see Figure 1).

You won't be able to make sense out of all
the noises on the dial, for many are encrypt
ed , and many more are not text or pictures,
but if you're fascinated with finding new sta
tons.tne M-7000 has ample tools to pick out
almost any signal. You can display Russian
text in Cyrillic, nonprinting AnY codes, such
as line feeds, and if all else fails, you can
display signals in binary (yes, with ones and
zeros on the screen).

Stations around the world available with
the M·7000 include marine and d iplomatic
traffic, news services, facsimije weather and
news photos, military communications, and
of course, amateur radio.

One 01a Kind

The M·7ooo is the only machine available
that combines all these modes. Fred Oster
man, the owner of Universal Radio, says that
commercial and mi litary users constitute
many of the buyers of the M-7000. The M-
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Photo A. Fore ...

Phmo B. . . . and aft ofrhe M-7000.

7000 is ideally suited for training operators in
varied modes.

The M·7000combines the features of sever
al previous DES units into one unit with added
functions, while maintaining the same overall
design and operational ph itosophy. I have
owned ha lf a dozen 01the previous units, and

" Diversi ty reception
is a unique feature
of the M·7000."

the M-7000 represents a step forward in all
respects .

The complexity presented by two 16-button
keyboards and an array of lights and switches
is a consequence 01 the designers' decision to
anew the operator as much flexibility as possi
ble. Each of the buttons on the keypad is dedi
cated to two functions, one normal and the
other shifted , controlled by a shift toggle
switch on the front panel.

Other functions are controlled by other tog
gle switches, and LEOs provide information
on signal strength, decoding , and errors. A

program mode allows
you 10change system
constants. such as in
te rfacing, prin ter
parameters, selective
calling, and memo
ries, as well as diag
nostics and calibra
tion.

Complete
Documentation

All of this is very well
explained by the two
manuals that come
with the M-7000. The
first is "Getting Start
ed," written by Oster
man. The other is a
reference manual so
complete it even has
schematics and align·
ment instruction
(Hooray!). A reference
card is included (see
Figure 2), and that in
formation is duplicat
ed on the help screen.

The manuals con
firm that those who are unwilling to read them
will not be able to take advantage of the M
7ooo's versat ility . Even so, it only takes a few
minutes with the "Getting Started" manual for
you to begin receiving digital transmissions.
Once the unit has been set up for a particular
signal, the setup can be repeated the nex t
time.

Getting Started

There are two time-consuming aspects to
operating the M-7ooo, and both are a reflec
tion of the hObby itself. First, in order to use all
the control functions, you need at least a rudi
mentary understand ing of the principles be
hind the mode you are trying to copy. Suffi
cient information is in the manuals, but it takes
some experience, too .

The second aspect involves the nature of
the transmissions. The " Getti ng Started"
manual provides a terrific head start by listing
frequencies and mode settings for an assort
ment of stations transmitting in aU the modes
the M·7000 is capable of receiving. In theory,
all you have to do is set up your receiver and
let the M-7000 soak up all the neat inform a
tion. But frequency and mode listings aren't
enough. Most of the transmissions are direc
tional for point-ta-point services, and trequen-



Monitor More!

Universal M-7000

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg, OH 43068
ToJl Free: 800431-3939
In Ohio: 6 148664267

COMMUNICATIONS TERMINAL
* c w * Baudol * Silor A
* Silor B * TDM-Moofe *FDM
* ASClIlow * ASCII High * l iteral
* Bil lnversion * Val.Speed * Dalabil
*FAX AMlFM * Packet * Diversity
This miliu ry-gfllde surveillance decoderoffers
the ultimate in sophistication and performance
fo r the serious teletype listener. No computer
required. Too many features to list here. Write
for com plete technical specifica tions. From
$999.00 net.

lI ulle 70 Page
SWL Calliog
A ....ilable for
$1 Refundable

SPECIALISTS
IN FAST TURN

P.C. BOARDS

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406) 586·1190

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SI DED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR M ORE IiVrORMtl T/O'v _

,~~ M idlandI'll Te chnologies

CIRCLE 348 ON RUDER SERVICE CARD

-Complete RX-TX-PhoneLne Interface
• RepealerControi • Autopalch
·ew10 -reeeecs
"RemoteBaselTape ' 12 VACIDC Oper.
• Reverse Patch • DTMF Decoder
• pulserrone Dialing • 90 DayWarranty

Wired & Tested w/manual ...$219.95
OoSllibutlld by:

R & L Electronics
575 Main St. 1Hamilton, OH 4501 3

1-800-221-7735
~ ioOhio
~ 513-868-6399 ~

Auto-Kall
AK-l0

• Built in Sidetone
• Battery or DC powered
• Reverse Polarity Protection
• Sell Completing Dots and Dashes
. 1 YEAR ACE SYSTEMS WARRANTY

[ I -CAll TO ORDER- 'Z
(814) 965-5937

.AaS~ AD#1Bo'B3
Wilc ox, PA 15870

Join Barry Electronics as an euthcrlaed
Dealer
'Continentalu s PA Res. add 6% tlllC

CIRClE 121 ON llEADER Sf:llYICE CARD
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GIVE YOUR EARS A BREAK!

• C~te readY 10 use OTMF selecl've '"'"ono uM
• Use ..,]h FM or AM tJ3l"lSCelY1.'<. scamer. etc

• Bu",",n 5pedk., • AUlomat,c speaker reset

• Easy prOQl"itIl1I1llng w,]h SWllches • Call1f\111
• UrYestfic tell 3'01glt code. all 16 O, g'ls • W,O!lg nurrbet' 'ese,

• 12 VOC rMll ile or base With II 7 VACpo_ patk (lllCllIdi!'dl

DAYTON HAMVENTION
BOOTH /1 523

MoTron
Electronics .: $09,95
695 W. 21s1 Ave. :=J IS300ShIP!llngl
Eugene. OR 97405 Handling U 5 Al

Call Tot! Free1-800·338-9058 Of (503) 687-2118

ACO ipete lacsi I*' receptlOr1 syslem tor yc:u
IBM PC ~~ Ret8IVe gtIfSCM rT"I(ll}e$

n~ to16 St\aOi!'$~ p$l.lIdO ceo depencrg
won yc:u gapt'ic5 ca"d an:ll"lter
Wdes:
~~ 50Page I,l.rual
Sc1':wll"e TlAonai cessese

Reqies :
HF receve- PC >liIlt1 J20K
G"<VlCS ClI"d $en!I port

CIRCLE 250 ON llU OEll SEllYICE CARD

PCHF FACSIMILE $79.95
CIRCLE 347 ON READER Sf:RVICE CAlif)

TIred of looklng for power connectors
for all tbme rigs?

The Power Pole- system Is for you!
Shack to mobile Just Plug &; Go!

CIRCL£ 2112 ON READER S ERY1CE CARD

Power Pole®
Connectors

" 1' - lO· 6O .... tf(IOO "oil ACDC-..
• Gn.dor_l All - ,_.
• PIllority ill ~im:d__ .....aliplo p<Mo ...__d.

·e-be -"'" ' ' ....lIyl· s~_ p1. ..d_1I _ J__ iotInaI(600Uliao

.......",."
" Euy 10_blc,aimp on4'oo IOIdor.
"D<-UiI uaembl.y .011""" "OIAd< inI' m\lltiple p::dco ..

'""""'Powerpak IS " 4 or 30 ·4
with 2 red & 2 bl l ck pol es

("1." ohippin, _ _ iD, up 10 )0 pb. ' J0 min. .......)

Ic I Dislrbullld By: A.lghcon S)'II_
I ¢ S26 S. Bu. S ky o., Cedar CIty, UT 84720

ee.... IllQul.. Welcul. (9011 596-2302

n.A . TAC N1£:. • • • _ . _

_' ...M.

TAD -:.;_~

. \\
III ill
" Larsen Antennas

CIRCLE 2430N READEIl SERVICE CARD

CIRCL£ 271 ON REAOER Sf:Rya CAlif)

~
IF YOU BUY, SELL OR COLLECT

OLD RADIOS, YDU NEED•••

ANTIQUE RADIO CLASSIFIED
Antique Radio's Largest·Clrculation

Monthly Magazine
Articles· creesmecs- Ads for Part s & Services

Also: Early TV, Ham EquIp., Books,
Telegraph, 40" & 50's Radios & more.•.

Free eo-wora ad each month. Do,, " miss Dull
FrH Sample . 6-Month Tria l · $11.

1.Year: $19 ($28 by tat Class). Foreign· Write .

A.R.C., P.O. Box 2·E4, Carlisle, MA 01741



_.__. with your computer. You can even send the
M·7ooo a code that transfers the status line
settings and time of day to the computer so
that you don't have to write down the settings.
The status line can always be displayed at the
bottom of the video monitor's screen.

You could write a short program to control
the M·7000, or you could try one of the many
programs available that auow sequences of
keyboard characters to be programmed with a
single key press.

Problem s and Solutions

The only flaw of the M·7ooo I've discovered
in about a half a year of use is a slight amount
of RFI from the computer circuitry in the unit.
I've heard much worse from other gear, but I
was very surpnsed that the noises were readi
Iy receivable, especially between 10 MHz and
20 MHz.

An antenna with a shielded leedline located
some distance from the shack would likely
solve the problem. The only trouble with that,
however, is that I've always used open-wire
feeders as the simplest way to get all-band
operation into acity lot. You must use shielded
video and printer cables to reduce other RFI
problems.

The standard 16-button keypad saves mon
ey and provides control flexi bility, but you
have to constantly check the reference card to
remember what does what, unless you have a
gifted memory or have been using the M-7000
a long time. Keypads with easily Changeable
labels would be wonderful. Using a computer
to set up the M·7000 with macro commands is
a way around this.

Universal provides good service, a newsier
ter for purchasers, a computer bulletin board
exchange of stalion leggings, and firmware
updates as new functions are developed. I
must quibble a bit about the price of the up
dates. While Iappreciate them, at $70 a single
ROM chip, they do add up.

The M-7000 gives you the chance 10 have
fun listening to what the rest of the world is up
10. You feel a real sense of accomplishment
when you print out a station for the first time.
Also, you'll have something else to talk about
the next time you're on the air. 1JJ

"' -!.':._l~_ ';".~ R~~7 •••.- ...RO-U , , ,
......051"" "'_ 5,,,,, • '-

"' ,"'c,.., ,
r "-............... ... , • , • '-•

""' 8 M;:,.., ,
~

_. ARO-E • , • • -r
D...,", w,.... e

P' og ,am tl.,p • ..~
DI.pIa, Dlop ,.,

l EfT KEYaoAIlO RIGHT KEVOOARO

'"0 5 " '.0 Se, ..n _ :Ofl,'RE~_ fll'., S.." ..~
- Un OIG'.·1 - ow

Pdnl P,'n' POSiNEO >OM S'op k'"
Si>e0d Sc,o," _ ",,?S,PA!'_ ,

Shill vrr ,"0... ... SITOR 0 ."icc • -, O,o.p Chon".1

"Si>e0d So,,, ," Ca.. Ch. nll. • S ~Il' Inp ut A.'o
- Di'OCliO~'- ARQ-U ShillDown Down L Down So'OC' TIln.

Se,..n Dom<><l.
Asell U.UDOl PACKET A'pha"" ." ...Clto, ~.

Figure 2, The M-7000f ronrpanel, and the function charts for its two keyboards.

Connections and Interactions

The basic hookup of the M-7000 is simple. It
needs audio from a receiver and it supplies
video to a composite CRT video display. Digi.
tal modes are critical, and quantv counts. A
high quality receiver makes a big difference,
and a high quality moni tor and double-shield
ed coax will reduce noise.

The M-7000 can accommodate either a seri
al or parallel printer, but FAX operation re
quires an Epson compatible parallel printer.
For careful tuning,especially of the more com
plex modes, an oscilloscope is almost essen
tia1. Any conventional audio or ATTY monitor
scope can be hooked up to the M-7000.

You can easily control nearly all the M·7000
functions by sending it an ASCII code from
yourcomputer. You can transfer data from the
M-7000 to your computer in ASCII text as well,
of course. You can save data in ASCII text files
in your computer's hard disk drive or on floppy
disks, and read, edit, or print them out later.
Any communication program will suffice lor
M-7000 control and data transfer, as will any
computer, as long as it has an RS-232 com
patible port.

Besides the abil ity to save yourdata, control
with a personal computer allows you to pro
gram the M-7000 for your favorite modes.
There are 10 memories built into the M·7ooo
which are accessible through the keypad, but
you'll probably wanl to set up many more

lion is such that one will usually work better
than the other, and the M-7000 offers much
more opportunity for tinkering with adjust
ments.

Diversity reception is a unique feature of the
M·7000. The unit accepts audio from two dif·
ferent receivers, which should be connected
to two different antennas. The M-7000 switch
es between the two receivers, depending on
which is stronger. The theory is thai signals
will not fade on both antennas at the same
time.

Sometimes it helps and sometimes (espe
c ially with a high noise environment) it
doesn't, but diversity reception is fascinating
to watch. You should try it, especially if you
want accurate copy over long periods.
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Figure I . M-7000 Specijicutions.

cies vary with days of the week, propagation,
and interference. listings 900ut of date quick
ly as stations change schedules, frequencies,
and modes to suit the needs of what is usually
a very narrow audience. Some of these chan
nels will only have traffic on them for a few
minutes a day, and sometimes they will trans
mit an idle signal for hours at a time.

Even digitat radios don't read out the same
frequencies when offset into the sideband or
RTTY modes, and some listings are reported
in USB and some in l SB, so there is always a
possibili ty of signals plus or minus 3 kHz.

Figuring Out the Mode

The real challenge, of course, is figuring out
what's being sent by a signal you stumble
upon as you tune around the dial. This is a trial
and error process which requires practice as
you learn to determine by ear which mode is
being used. Osterman says he's working on a
tutorial cassette tape of the sounds of the vari
ous modes, which will save you days 01 empiri
cal learning.

To some degree, the M-7000's computer
helps by having a mode in which it finds the
shift and speed of a RnY signal. It can select
automatically between SITOR A and SITOR
B. For the more arcane modes, the error and
data LEOs signal when a station is tuned in. All
of these, however, can be fooled .

The M·7000 atso receives FAX transmis
sions and works almost identically to the Inlo
Tech M-800 which I previously reviewed for 73
Amateur Radio. Video FAX is anopt ion which,
though providinq screen resolutions far inferi
or to what the M-7000 will produce with a print
er, is of great benefit in selting up the equip
ment and chec king out signals wi thou t
wasting a lot of paper.

You may be surprised to find your two-way
ham opera tions enhanced with the M·7ooo.
It' s easy to run receiver aud io to both the M·
7000 and your ATTY unit, or better yet. to a
separate receiver. The nature of AnY recep
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4 Channel Signal·lo·Noise Voter
• E.panoj'ble to 32Chan""l by just Md.ng CardS
• Con Io'lUOUS VOIo"'l

• LWlndlUr(l"solCOR 'ndVt>I""~

• lluoftOlc.otlr.",
• fIootnoI. VOI!1lln3otalOrSP_Ql,r

• 4' " 6 llooble Socled GoiO Plat!1l 44 PIn Card
• R. rnat. ()SOble Inputs

• MORE
BUilt. tested and cantsateo with manual

S350.00

CIRCLE 48 ON RUDER S(RVICE CARD

THE MULTIPLE RECEIVER SOLUTION

CIRCLE 324 Of<l READER SERVICE CARD

•

ANTENNA MODELING

.-. -4"': ..."........- ..,,~ ..-.

Rack mount version also avarlable
for more ro iormancn call or wnte

DOUG HAU ELECTRONICS
Voter Department

815 E Hudson Street
SEE US Columbus. OhIO 432 11
ATDATON (6 14)261-887 1

Euy to use. w .th rTWflUS. <lnd optional mouse Enl{'f

p.Jraml"ters. <lnd 9t'I <I t olo< ceoee l.lI'>Usood<lI pro,ettoon

of <I MW or 5W <lmen"" M ove Ol/{'f the prllfl'(toon

w.th a mouse 0' (Y' WI" arld l ead the ga'rl at that PO'rlt

LONG WIRE PRO models IOrlg w ires. vee s.dIpoles.

and ,hombKS d,splay,ng a S,rluso,dal proJedlOrl S40
VERncAL PRO modefs s.ngle vffilUls or ''''''YS

dospla)'Wlg" s,nusood.1l prOjE'C\lOf1. a g,ound wave plot
arld the ,mpeod.lfKe of eoKh element S80

IBM PC compat,ble,00 52.0 Of highe\ 2561(, eGA Of EGA

ector 'eQwed. Irlte,n"t lon,,1 o'de's add S5 shippi ng

• EPSilON CO
60> 715. Trum bu ll (1; 066 1t. (203) 261 -7694

NEW!
~o'l,S € rolJro01\.

Made Easy &Fun
1.\Ifodue il'lg lhe mos l Comp'ehensj~e and Easy-to-Use
code course a~aolablt' loday'
- I,lQRSE TUTOR ....aolable lor IB M PC. XT. ....T. PS/2
and compalClleos

FEATURING!
• 1-100 ",Ordlm,nUle code SpeOO$

• Srand"d Of Fa rns",orth mOdes

• AcIiuSlabil! code 1.'Clu"ney
• o-.e. 1 all"", PQS$Ible randOm Oso.
• Len,.., ....mber. aMpunc:t . marl<~"9"

• 5eIf e."br,llnglmenu d.-.. <lestgn

• DO$p1ay ,ext_"".Ie 1",'enOflll Of all,.. CClPyl"O

To Upgrade Of !ea ,n C Wo Send cheek Of M O . 10' 519. 95
+ 52 S&H 10·_r_ ", _

99][ RH EA TOOST
"""'".~-" MY88 P 49....._...,.....
AA ,. n .......

21881 Summer Circle, Dept. MTs
Huntington Beach, CA. 92646

CA AesidenlS add $1 .20 sales tax
N1O'N AV.u..A8l.E T~ UNCl.E WAYNE'S llOOKSHELF

HE AAAL I FINE DE.....£F1SEvEFI>'W!'tERE

f08 <:-Ilf.

ONLY

$24995

ModJator 75 Page Mna
TUlorlll cessene

IB)R:G~A~S
QUAD Kl-T~

2 ElEMENT
3 BAND

KIT SPECIAL

CONTENTS

• 8 Fiberglass Arms. 1 pc. White 13 ft.
• 2 End Spiders (l pe. castings)
• 1 Boom/Mast Coupler. 2 " to 2"
• 16 Wraplock Spreader Arm Clamps
• 1 CUBEX QUAD Instruction Manual

(Boom and wire not included)

PC Slow Scan $149.95

Let the Sun Po ...·er ~·our Station!

CIRCLE 244 ON RUDER SERVICE CARD

MK 11I2EL COMPLETE " PREwT UN ED"
QUAD ONLY $299.95

2-3"" Of moo-clcme••l O ...<ls ......biIl Send soc lcal/'l Of
stsmpsj lOf complie1e seI 01 c.ls/ol)~ $pees & po<:es

"CHOICE OF THE OX KINGS"

CUBEX COMPANY
P.O. Box 732A. Altadena. California 9 1001

Pnone: (818) 798-8106 0 ' 44 9-5925

YOU CAN'T SAY " QUA.O··8 ETTER THA.N ' 'CU8U ''
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I\A9OBHI"
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•

COFFEE CUPS II
CIRCLE ' ON RfAO£R S(RVICE CARD

NEW IN TIME
FOR DAY:TON

N6KW QSL Cards

$54."
$3.50S/H · measuresSWx5V4 Wx 11h W

• conMe nla lu.s. PA ' ''5. add 6% lax

T he finest Q SL Cards at reasonable prices.
Basic cards . map cards. cartoon card s.
phoro cards and more. Your idea convened
to i nk , or use standard designs. 525 10k
colors, any type of card stock. Pharos in
b l w or beautiful color. Have a card that fi ts
your stvle. Call o r write for free samples
and details. Postage appreciated.

C huck M iller N6KW
K\(l Lirho . Dept. 73

Po. Box 17390
Fe Worth, TX 76102

(8171 332-3658

. The lull funct ion OPTO Iambic keyer is
small enough to be carried anywhere.

' Powered by battery or DC power source
upto1SV.

' The unique OPTO isolator eliminates
problems encoun tered with electro-me
chanical switching devices.

'1 YEAR ACE SYSTEM WARRANTY
DEALER INQUIRIES WELCOME

I I -CALL TO OROER- T
(814) 965-5937

+AaS~RO" BoX 83
Wilcox. PA 15870

$7 ,9S h ch BLACK 0 ' BLUE
A R R L LOGO ....dd $ 1 00

13 oz GLASS I,lUG A VAILAB LE
CIt«., p,~,,,.. To Comp,ony LOGO"'''''
TODD SKOGEN CuI/om Ot""', w. le."...
PO Bo. 3025 WtoF. 0' e" 1 10' 0"0''
Fo . Valley Slatoon Add $2 50 SIIIp . '" HiJnd
Au,ora. IL 60504 IL RES ADO 615'" r A X
13 121 805-5972 Allo", 1-2 w...., O"I, . ",y

1988 CALL DIRECTORY
(On microfiche)

Call Di rectory . •. •.. •.. •.. • .. $8
Name Index • • . • .• • • • . •• . .•• . 8
Geographic Index • • ••••• ••• • •. 8

All three - $20
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 231 17

703:894-5777 800: 282-5628

CIRCLE 26. Ofrl RE....DER S(RVICE CARD

CIRCLE 339 ON READER 5(RVICE CARD
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Calibration and Repair-Co;- 
Bird Wattmeter Elements

Follow these simple, easy steps-and save big money!
by Francis Kelson HL9BK/K2KSY
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Sorne lime ago, I received some
burned OUI and well-used Bird and

Sierra wattmeter clements.
As I looked over the elements. I

wondered i f il was possible 10 gain
access to the passive and active elc
rne nt s inside fo r replacem ent o r
restoration . At 55 bucks per. I figured
it was worth my time and effon to
check it out, since I had well ove r a
thousand dollars won h laying on the
bench in fronl of me. My investiga
tions paid off handsomely.

The front data plates of most ele-
ments are simply glued 10 the face .
Take a sharp-edged instru ment. insert
it beneath the edge of the plate, and
peel it back. Some units have the data
plates mounted on with rivets-it's
quite simple to drill or buff off the
heads to remove the plate. Be sure to
keep the data pla tes since you can
reuse them. If the plate is destroyed
upon removal , you can replace it with
an adhesive metallic tape. When cu t to
the proper diameter, the tape makes an
excellent cover and shield .

A Peek Within

Removing the plate exposes the head
o f a sc rew that holds the front brass
housing to the unit. You 'll notice just
below th is SCTew a small hole with just
the right diameter to perm it the entrance
of an alignmen t tool. If the meter' s er
ror is linear (that is, always off by the
same amount), a simple twea k of the
e lement's variable resistor , located
within, brings the meter with in specifi
cations . If there is no va riable resistor,
remove the mou nting screw in the cen
ter . This shou ld let the brass housing
drop out. There you will find a fixed
resistor, which you should replace with a
Helitr im 7 138 mini variable fo r future
calibration.

Diode Fixes

If the meter' s element does not work over
the specified frequency ra nge , or if it gives
no mea surement indication at all , its diode
may be defective . As with all wattmeters, the
diode is usually the culprit in a failed ele
ment. It functions to recti fy the incoming
signal and to prov ide somethi ng of a DC
level . The signal is then filtered as usual by a
capacito r, which is followed by one or two
load resistors.
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Figure I. Basic element circuit.

Figure 2. Circujt/or the ANIURM - 120 ele~nt.

To ge t to the diode . first remove the brass
housing in front of the unit, described be
fore. Observe the variable or fixed resistor,
and also notice the two recessed screws.
Remove them. Then grasp the front hou sing
with one hand and with the other, rotate the
plastic cap on the rear. Then exert an out
ward pressure to force the cap to pop off; this
too can be eas ily replaced.

With the plastic cap re moved , notice the
two screws in the rear. Desolder the resistor
in the front housing . Remove the two screws
in the rear and all the components can easily
be removed through the rear of the unit.

Check the diode for its proper front-to-

back ratio. If it's incorrect, replace it
with a suitable diode with the desired
frequency response . Remember that
diodes and resistors are frequency re
sponsive. If they 've been overheated
or burned , thei r main characte ristics
have changed.

With the rear plastic cap removed,
the first item seen is the diode and load
resistor. In some cases, as with the 2
through 30 MHz elements, notice the
small ferrite block with several turns
of #18 enamel wire wrapped around it.
This wi ll also be in shunt with a 60
resistor . The resistor needs to be des
oldered to check the continuity of the
coil, which is around 70 . This is used
10 establish the low frequency re
sponse along with a feed-th rough ca
pacitor , which is no rmally trouble
free . Refer to Figure I for the concept
details .

Something O ld. Somethi ng New

Some of the olde r folk should recog
nize the element shown in Figure 2
the AN/UR M- I20 . It goes all the
way back to WWII and is still in use
today . Plug those monsters in through

the top of the meter housing and rotate
the whole slug for forward or reverse .

One of the major wattmeter compa
nies miniaturized the old 120 and creat
ed a slug the size of the Bird elements.
This one is called the CU22141U and
works considerably better than its old
er, larger grand fathe r.

In Figure 2, notice the brass slid ing
sleeve located on the right side . This is
used for frequency response. With in
the brass shield, adjust the enclosed
diode, the feedth rough capacitor, and
the pick-up loop exactly like the CU

753, 754 , 755 slugs that went into the ANI
URM-120. The CU22 14/U slugs are ac
cessed in the same manner as the Bird ele
ments.

Bird and Sierra wattmeters are known and
respected throughout the amateur fraternity
and engineering fields. The wattmeters are
ruggedly constructed and better able to with
stand the rigors of military and amateur ser
vice-much better than their digital cousins,
more so in higher density RF fields. Although
the initial money ou tlay for wattmeter and
elements is high , you can now d ramatical ly
reduce further ex penses o n elements with the
tech ingenuity hams are famous for!BI
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AERIAL VIEW

Arliss Thompson WlXU
RR 3, Box 224
Sioux Falls SO 57106

Predicting Reliable VHF!
UHF Coverage

ThOse 01 you famil iar with the
bands above 50 MHz know that,
under the proper conditions ,
some interesting long distance
communications are possible at
thOse frequencies. An F2 opening
to Europe on 6 meters or a long
distance trope open ing on 1296
MHz shOuld excite even the non
VHFer, but unfortunately such
openings are not as frequent as
we would like. A typical comment
on this Subteet from a ham whose
primary interest is HF communi
cations might be something like
this : " Sure, the band openings
are fun, but I want to work stations
more than once a month. Who
wants to sit around and listen to
receiver hiss all day? Except for
rare occasions, you can't work
anyone much beyond line-of-sight
at those frequencies. Give me 80
meters and you can have every
thing higher than 30 MHz."

In an effort to counter some
of the misconceptions expressed
by hams such as the one above ,
D. W. Bray K2lMG, published
an article in the November '961
issue of OST entitled "A Method
for Determining VHF Station
Capabilities." Bray's wol1l; , which
later appeared in The Radio Ama
teur's VHF Handbook and in the

Antenna News

latest edition of The ARRL Anten
na Handbook , showed hams
how to estimate the capabilities of
their stations and how to deter
mine what SOl'1 of coverage they
could expect on a day-to-day
basis at VHF and eecve . To do
this, me reader had to determine
station gain through the use of
a number of nomograms, then
refer to another nomogram to
estimate path loss. If station gain
exceeded the path loss, then
it shOuld be possible to communi
cate over the given distance on
a daily basis (99 percent reliabili 
t y , assuming smooth ea rt h
between the stations), In brief,
his work was a graphical demon
stration of the fact that relatively
minor changes in station capabili
ties can yield big improvements
in reliable coverage, and that in
fact VHFIUHF frequencies are
good for much better than linEKlf
sight communications on a day
to -day basis between well 
equipped stat ions . However ,
although the concept was inter
esting, it was rather tedious going
through the ca lc ulations and
work ing your way through the
graphs, especially if you wanted
to test a number of possible sta
tion configurations.

This month's column is devoted
to an effort to model K2l MG's
work on a computer, Use of the
computer greatly simplif ies the
ana lysis and allows proposed
changes in the station setup to be

evaluated in moments with mini
mal effort .

How the Program Works

With this program, the user en
ters the distance between the
transmitting and receiving eta
nons. plus some informalion
about the two stations, then the
computer calculates the minimum
transmitting antenna gain needed
for reliable communications un
der those circumstances. The
need to specify the distance be
tween the stat ions is obvious:
greater transmission distances in
cur greater losses. It is also neces
sary to specify the frequency band
of operation because losses over
a given path increase with fre.
qvency. The program asks the
user to enter the mode of opera
tion since some modes of opera
tion inherently require greater sig
nal-to-noise ratios than others for
effective commun icat ion (CW
does have its advantages).

lines 30 through 340 of the pro
gram also require the user to enter
7 of the 8 parameters that deter
mine station gain . Those factors
are: transmiller power output,
transmission feedline loss, trans
mining antenna height, receiver
sensitivity , receiving leedline
loss, receiving antenna gain, and
receiving antenna height. The
transmission and receiving feed
line losses are negative factors
that detract from overall station
gain while the other items serve to
increase it. Later in the program
the computer lakes this informa
tion and converts it into decibels
of gain or loss and balances that
against the path toss in dB.

Entering the above parameters

is pretty straightforward, except
possibly for the receiver sensitivi
ty. Transmitter output in Walls
should be readily available, and
you probably have a good esti
mate of feedline losses <if not, Ihal
information is available in the vari
ous handbooks) . The program
requires that the receiver sensitiv
ity be entered in dBm (decibels
below a milliwatt). a figure that
may or may not appear in your
rig's manual. If the receiver sensi
tivity is known for a given signal
to-noise ratio, you can calculate
receiver sensitivity using the for
mula:

Rece iver sens itivity (dBm) •
P Ox Iog (E x El} - 107 - SIN where
E is the receiver sensitivity in mi
crovolts for a given signal-to-noise
ratio , SIN , assuming son
impedance. For instance, if your
receiver has a sensitivity of 0.1
microvolts lor a , 0 dB signal-to
noise ratio, the sensitivity in dBm
will be - 137, If the onfy informa
tion you have available is your
equipment's noise figure you can
refer to Bray's nomogram 10 de
termine effective receiver sensi
tivity . (Note mat the nomogram
gives receiver sensitivity in dBw,
not dBm . Since the program uses
dBm, use of the nomogram will
require the conversion dBm •
dBw - 30. Also, that nomogram
includes receiving line loss, so if it
used to determine receiver sensi
tivity you wilt need to enter .., ..
when the program asks for receiv
ing leedline loss).

Once the above data is entered
into the program, the computer
does the work. In lines 400-520,
the antenna height gain is calcu
lated. Allill8s 600--610and at 820,

CIRCU 332 OH READ£R $(RVICE URO

73Ama'eurRadio • April ,1989 49



•

Program that determines reliable VHF/UHF coverage. It uses seven
user-entered parameters tha t determine station gain. This programs was
written in G W·BASIC. but should be easily modifiable to run in other forms
of BASIC.
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Commodore or some other manu
factu rer's computer. Unfortunate
ly. I do not have access to those
machines and cannot supply such
listings. I may be able to poin t out
one potential source of diffiCUlty in
translating the program, however,
and that deals with the calculation
of logarithms. Although the pro
gram listing has lines containi ng
statements such as " l OG (X),"
the computer actually calculates
the natural (base e) log . not the
base 10 log that is implied. That is
why the correction factor 01
2.302565 appears in lines using
the l OG function. If you r comput
er calculates base 10 logarithms
wilh the l OG command you will
need to remove the above noted
correction teeter to get proper re
sults. It's an easily made correc
tion , but it's an example 01 what
changes may be necessary when
translating between dilterent ver
sions of BASIC. (t1 your computer
executes the command " PRINT
lOG(l00)" and comes back with
" 2" , you know it is already doing
base 10 10gS).

I am interested in reeder-sue
gested improvements to this pro
gram. One likely area for improve
ment concerns the modeling of
the path loss curves that ap
peared in the original art icle.
While this version of the program
gives reasonable linear apprcxi
mations 01 the path loss curves.
they are just that. approximations.
Perhaps some reader has better
data and skills in this regard.

Other Business

Fred Sontag N0CAO/KA2XAE
sent along some interesting inter
mation regarding the February
1989 "Aerial View" column on
simple 17m antennas. It seems
that Fred has an experimental Ii"
cense to operate on 17 meters
and states that he and other mem
bersot his experimental group are
gelling good results with easity
built antennas. including dipoles,
vee-beams, a modilied Butternut
qround-mounted vertical. and a
G5RV antenna. The experimen tal
group (Bill Orr W6SAIIKM2XDW.
Cali lornia ; Stu Cowan W2lXI
KM2XDU . New Hampshire; Bob
Stankus WS41IKB2XCQ. Virginia;
Phil Galasso K2PG/KA2X UK,
New Jersey; and Fred N0CAOI
KA2XAE, Missouri) hold scned
ules regularly on saturdays and
Sundays at 1600 and 1900 UTC
on 18.111 MHz. While you won 't
be able to join them on the air until
this summer (when the band is
schedu led for release to US
hams). they welcom e signal re
pons from listeners. DI

4 dB at additional gain is added in,
due to grOUnd reflection gain lor
the transmitting and receiving an"
tennas. The eff ect ive receiver
sensitivi ty is calculated in lines
700-710 and, as noted in the pro
gram, the effective transmitting
gain is determined in lines 800
B2O.

Program lines 900-970 carcu
late the path loss at VHF lor the
distance between the transmilling
and receiving stat ions. Note that
the relationship between path loss
over real earth and distance is not
a linear one . Bray's article con
tains some graphs that demon
strate this clearly, and show why
relatively minor changes in your
stat ion may lead to a notable in
crease in effective range.

The path loss calculated above
is adjusted for increased losses
at higher freque ncies in lines
10 0 0 -1 0 40 . Fu rt h er on , a l·
lowances are made lor tee
Ing (plus or - 17 dB from the aver
age level at 100 miles) and
required signal. to·noise rat ios
tor modes other than CW o

Finally. in lines 1300-1310, the
needed transmilling antenna gain
iscalcutated . If a negative number
appears here in the printout. it
simply means that station gain
could be reduced to the degree
indicated while still maintaining
contact. Lines 1400- 1640 print to
the screen the initial cond it ions
spec ilied and the c alculated
transmilling antenna gain needed
for those conditions . Subsequent
portions 01 the program allow a
change to be made in any of the
initially specified parameters and
a new gain ligure is then caicutat
eo.An example:
Frequency: 144 MHz
Mode: SSB
Distance: 100 miles
Power out: 10 W
'rransmnter teeoune loss : 2 dB
Transmilling antenna

height: 30 leet
Receiver sensit ivity : - 142 dBm
Receiving teeoune loss: 2 ca
Receiving antenna gain: 10 dB
Receiving antenna height: 50 leet
Needed tran smill ing antenna

gain: approx imately 6 .8 dB

Other Thoughts

This program was written on a
Tandy 1000SX in GW·BASIC . If
you have an IBM-compatible com
puter. you should be able 10 enter
the program as is and have it
work. It your computer uses a dif"
tereot version on BASIC, you may
need to make some modi fications
in the listing . In the past , I have
received requests to rewrite a pro
gram so that it would run on a
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Figure I . Direction Finding Loop Beam for 2m and 120.
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Bazooka

7.25
8 5
10

7.25
8.5
'0

the accuracy of the beam bearing .
10. You now have a finished antenna!

Preserve the antenna in any fashion
you deem necessary for your environ
ment . I recommend caulking the coax on
the driver feed connect ions with silicon.
brushi ng ma rine spar varnish over a coal
of pai nt . a nd peggi ng the sp reader
wooden dowels.

Sec you on the hunt! OJ

86.4
82.0
77.6

57.0
53.5
50.0

14.75
14.5
13.75

10
9.'
8. 75

BASE DIMENSIONS FOR QUADS
Y Z'4 Element Spacing

1-'/4 meters , 223.000 MHz
reflector
driver
directors

Elements

2 meters, 146.000 MHz
re flector
driver
di rectors

• All dime ns ions are in tenths 01 inches.

9 . If you have a field st rength meter o r
a distant vi sual repeater. adjust the
front lobe for di rectivity . First. move
the ho ri zontal d rive r sp readers le ft
o r right to obtai n maximum indica
tion o n the field strength or S-mete r
reading . When sighting down the ver
tical spreaders. the antenna o f the me
te r or repeater is hidden by the spread
e rs. Thi s alignment is criti cal for

Reflector and Drfver Only SWR

144 . 100 1.7: I 223 .500 1: I
145 .000 1.4 : 1223 .000 I: I
145 .500 1: 1222.500 1: I
148.000 1: 1222 .000 1.3: 1

Continued from page 26

wooden dowel for rigidi ty . dri ll the ve rt ical
and horizontal spreader holes with an offset
up to Jh ", Then you can use one solid metal
spreader support for add ing stability. The Y.! ~
offset will not make any s ignificant cha nges
in the antenna ' s performance .

How to Ruild 1I Basic Q uad

I . If you want only the 2 meter an tenna ,
omit all 220 references .

2. Study all diagrams and illustrations be
fore continuing. Cut and d rill all the
ha rdware .

7. When SWR is as low as you can get it ,
solder and fasten down the reflector.
Recheck the SWR and trim with the
driver. Then solder the d river but don 't
fasten ir down.

8. Measure all spreade r clements to insure
a proper diamond shape. Straighte n and
align spreaders so they line up.

NOT E: If you're buildi ng a dual -band ver
sion, be sure to connect the app ropria te ra
dios to the coax ends du ring tunc up .

3. Befo re tuning. install a ll a lumi num
spreader supports, the metal ma st. and
hardware that you are going 10 use .
(This allows you In compensate for any
reflection.) Make the Bazooka Balun.
and firmly tape down the coax and ba lun
to the spreader, boom. and mast .

4. Tu ne up the ante nna with as lill ie sur
rou nding meta l as possible. and with the
quad pointing away from any near struc
lures. Construct the reflector and driver
of both bands by dimensions . Do not
solder; tape the coax baluns into place .

5. Tunc-up procedure . For dual-band only :
tu ne up the 220 ba nd ante nna first . then
the 2 meter band. Because of inte ract ion
bet ween the ba nd clements. yo u will
have 10 refine your tuning on beth driv
ers .

For tunc-up . use 1~6 .000 MH z and
223 .000 MHz . Adjust the driver feedpoinrs.
By increasing or decreasing reflector wire
length , you can obtain the lowest SWR read
ing a t the selected frequency . HINT : Adjust
the drive 's best SW R and tr im up with reflec
tor, then go hack to the driver and ret rim.
etc. You can usually expect the following
results:

6. Permanently insta ll and solde r the direc
tors to the specified di mensions . SWR
will probably go up. which will requ ire
going back to step four and tuning/trim
ming up again to obtain the best SWR .

TJPicaJ Rl'SUItS

144 .100 2 .3 : 1224 .000 J.2: J
145 .000 1.4 : 1223.500 1: I
145.500 J:1223 .000 I : 1
147.500 1: 1222 .500 1:1
14 8.000 I .2: 1222 .000 1.4: I
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Number 19 on your Feedback urd

Stay With the State Of The Art
Cheap way to stay on the cutting edge.

by Peter Doherty WlUO

•

Electronic Trade Magazines

E lectronics is a fas t-movi ng industry. Did
you ever wonder about how you might

keep up with a ll the new products flooding the
market every month . before they become old
news? If you are an advanced hobbyist . then
you are probably itching to experiment with
the newest products as soon as they hit the
market.

Finding out about what's new in elect ron
ics may be easier than you th ink . Armed with
no more than a roll of stamps. you can be on
top of the latest in the e lectronics industry .

I can hea r you moa ni ng already . With
the postage 10 pay and the kids ' college
expenses coming up. you can barely afford
subscriptions to the ham magazines . Well,
if you qualify . you can receive dozens of
electronic t rade magazines at no cost. Tbese
trade magazines cover new products. often
before they become readily available to the
general pub lic. Manufacture rs advert ise
the ir new products in hopes that o thers will
implement them into the ir latest designs .
These magazines also contai n infonnation
on how to use all these new products.

Sources a nd Resources

One of the best sources of information on
components and equipment is Electronic
Component News , published by Chilton.
This glossy, colo r tabloid lists hundreds of
new items each month, dealing with items as
small as capacitors and as large as computers.
Also incl uded in each issue is a focus an icle
o n produc ts at the technological horizon. For
instance , the latest issue has an in-depth dis
cussion of C MOS Array Logic. These focus
aniclescontain a wealth of informalion on the
background theory and use o f the featured
products .

Another useful magaz ine is Electronic
Products , published by Hearst Bus iness
Communications . It , too, has a wealth o f
advertising, besides many fea ture art icles .
For instance , the latest issue has four articles
on power supplies, as wel l as anicles on static
RAMs and electroluminescent d isplays . The
"Products Highlights" section contai ns brief
d iscussions on the latest in product technolo
gy, with good descriptions and prices, whi le
ibe IC Update section contains the latest lists
of new integrated circuits rolling out of the
fou ndries .

Electronic Manufacturing , publi shed
by Lake Publish ing , focuses mo re on the ac
tua l assembly of e lectronics instead of the
individual components used . Recent articles
looked at cabine ts, enclosures , and EM I/RFI
shie ld ing . This ma gazine also contains a
.. NC\l.· Products " section. If you need 10 know
how 10 build and where to enclose your latest
electronic c reat ion. this is the place to look .

When it gets down to the actual design, a
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good source of info rmat ion is Electronic
Design , by Hayden Publishing . With sections
devo ted 10 design perspectives, innovations ,
reports . and applications , it looks at the
proce ss of turning ideas into hardware .
The applications section is especially handy
in this regard . A current anicle deals with
the 80386 CPU chip and its role in desktop
CAE tools .

If you 'rc inte rested in computers. Comput
er Design , by PennWell Publishing, would
be to your lik ing . It deals with computer
technology from the chip level to the system
level. Recent an icles featured Gallium Ar
senide ICs and d isk drive tec hnology . Again,
the advenisemerns abound with useful infer
marion .

As the name impl ies, Microwaves & RF
covers the radio spectru m, from low frequen
cy RF to the upper limits . It has news of the
latest projects, designs, and product technol
ogy . Its design feature section recently con
ta ined an excellent art icle on using spect rum
analyzers in IM D measurements . W ith the
increasing inte rest in the microwave frequen
c ies, and the age-old inte rest in RF , this
magazine presents some of the best informa
tion around.

For new s, try Electronic Engineering
Times, by C MP Publications . In newspaper
fo rmat, il comments on people and com
panies . It has the friendly feel of a cup of
coffee and your morning newspaper. There
is always a lively debate in the " Lette rs"
sect ion, and the editor ials a re stimulating .
Given its aud ience , it is heavy with product
advertisements.

No d iscussion would be complete without
mentioning the source of ideas from out
of thi s world-NASA Tech Briefs , by
Associated Business Publ ications. It con-

Electronic Component News
Chilton Company
Ch ilton Way
PO Bo. 20 10
Radnor PA 19089
Electron iC Products
Hearsl Busmess CommunieatiOns, Inc.
645 51_iI11 Ave.
Garden City NY 11 530
ElaclroniC Manufacturing
lake Publishing Corp.
PO Bo. 159
17730W. Peterson Road
Libertyville IL 6OO4B

Electron ic Design/Microwaves & RF
Hayden Publishing Co. , Inc .
10 Mulholland Drive
Hasbrouck Heighl$ NJ 07604

El8ctfOflK; Servicing and Technology
PO Box 12901
Overland Park, KS 6621 2·9981

ra ins great infonnation on the research of
ingenious individuals. Many of the products
and ideas are not even on the market yet;
they ' re wa iting for some entrepreneu r to tu m
them into rea l ity . Not o nly d oes t his
magazine have sections on electronic compo
nents , circuits , and systems, but it also covers
physica l sc ience, mate rials , computer pro
grams, mechanics , machinery, fabricat ion,
mathematics , and li fe sciences. A recent
issue featured NASA technology applied to
sola r powered vehicles. For technology and
ideas pushing the oute r limits , this magazine
makes for fescmaung read ing .

Getting C onnected

It 's not hard 10 tap into this wealth of
information. If you are a qualified person,
all the above publications are FREE . what
qualifies you? You or your company must
be involved in the field thai the magazine
focuses on . First , write to th e magazine
you' re interested in, prefe rably on company
letterhead, and ask for a subscr iption fonn .
If your line of work is nOI in electronics, but if
you' re a dedicated experimente r , then ir' s up
to you to convince the publisher of your qual
ifications . If you don 'I qualify for a free sub
scription , yoo 'll be asked 10 pay for it . When
you receive your subscript ion ca rd , just fill it
out and send u back. About every s ix to
tw elve months , you ' \I be asked to renew your
subscr ipt ion by filling out a new card .

The following list is not exhaustive, bUI
it's a good place to stan. Be forewarned , as
your name will be put on free subscript ion
m ai li ng l is ts and magazi ne o ffers will
flood in . W ith a ll the new products and
ideas to experiment with , the hardest th ing
will be finding the time to read all this good
infonnalion!1II

Computer Design
PennWefi Publishing Company
POBox 417
119 Russell St:
Littleton MA 01460
Electronic Engineers rl/Tl6S
CMP Publications, Inc.
PO Bo. 20 10
Manhasset NY 11030

NASA Tech Briefs
NASA STIFacility

Managel', TU Division
PO Box B757
Baltimore MD 21240
EDN
275 Washington St.
Newton,MA 02158
RFDeSign
6JOO S. Syracuse Way
sene esc
Englewood, C0 801 11
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COR-3 REPEATER CONTROL
LER kll:. seenees adjustable tail
& time-out timerS, solid·state
relay. coetesy beep, and local
speaker amplifier " $49

CWID k~ . Diode programmed,
adjustable tone, speed, and timer,
to go with COR-3 $59

NEW COR-4 kit. Complete COR
aod CWlD aI on one ecee lot
easy constnJction. CMOS logic

.. low """"~Many new featl.n s. EPROM pro
granvned; specify calIletlers..$99

NEW T0-3 SUBAUOIBLE TONE
DECODER/ENCODER kit . ...$24

TO·2 DTMF DECODER/CON
TROLLER kit. Fua 16 digits, with
tcJI.call restrictor, programmable.
can un 5 fl.nctiOnS on(off. Great
tor selective ca"-ng. too $79

AP-3 AlTTOPATCH kit. use vwiltl
above lor repeallll" autopatdl.
Reverse patch and phone line
remote control are std $79

AP-2 SIMPLEX AUTOPATCH
Timing Board k it. .. Use with above
for simplex operatIOn $39

MO-202 FSK DATA MODULA
TOR kit. Run up to 1200 baud
digrtal sig\als hougtl ~ fm
lJansmrtler with lui h¥ldshakes.

~~e~ ..~~: ..~:~~
DE·202 FSK DEMODULATOR
kit. For receive end ol link.....$39

9600 BAUD DIGITAL RF LINKS.
Low-cost packet networking
system, consisting of new MO·~

Modem and special versces of
our 220 or 450 mHz FM Trans
lTIllers and Receivers. Interface
directly WIth most TNC's. Fast.
diOde-switched PA:s output 15 or
~. Call for info on /he right
system lor )'OOr 8pp1icatiorl!

RECEIVING
CONVERTERS

· Spet:Jty Ulling~ONIred; 142·150. I~
162, 162· 17' , 21~23J, • '1).4 50'. ot' 'S4-47S

LNW -(*)
MINIATURE

GaAs FET
PREAMP

ONLY$24,oo,

$ 3 9 WirldltH ted

HELICAL RESONATOR
PREAMPS

· Sp. cd y lumng " ng. a.5" . " 120·1 75 .
200·240 . ot' 4()(}-5(IOMIU

FEATURES:
'Very Low Noise: 0.7dBVHF.0.SdBUHF

'HlQI GaIn: 13·20dB.dependlllg 00 frequency

'WIeleD)'ftaIIlIe R"'lle: toresst e-eeeee

'SlabIe: oew·type duaI·gateGaAs rET

,~,fy hJnIr>It ,,,,,g. _ftJ 26-30 . 46 ·56.
/ 37· 150. 15Q. JT2. 210-230 . 400--4 70 . or
8()(}-960MH,

ONLY $59!
WltldltHtltd

GaAsF!T Preamp
SImilar to LNG, except deSigned for low COl t
& $Ill' JIll". OnJy 5J8'W. l·SIS 'L d 14'H.
EaSIly mountslr1 marly reeos.
.~,It runongr~. _ftJ 25·35, 35·55.
55·90. 9Q.120. /20-150. 150-200.2()(}-270.
ot' ' OO- 5OQMH,

tee.norse preamps With helical rescnatoes
reduc::t lnttrmod & cro..-band interference In
crit ical er orcauoos
MODEL HRA-(* ), $49 ~hl. $84 uhf.

GaAs rET Preamp w,th features SIITllJar to LNG
se-es. except 811tomJtlcllly IwitellI. out 01
linedurlnl tr,nlmlt. UseWithbase ()( mobue
trensceweesup to 25W

LNS-(*)
IN-LINE
PREAMP

ONLY $79/01t,
$99w......"I..

•

•

FCC TYPE-ACCEPTED TRANSMfTTERS" RECEIVERS AVAILABLE
FOR HIGH·BAND AND UHF. CALL FOR DETAILS.

KIT,ONLY$675

WIRED $975

VHF OR UHF

·FM EXCITERS:
Kits $99. Wit $179. 2W
continuous duty. TCXO &
~ Ial oven opncos available.
·TASI for l'M, 6M. 2M ,
IS'·174,22'MHz.
·r....4S1foruht.
FCC type accepted for commercial bands.
-cen for latest information on 900 MHz transmitters.
·VHF & UHF ....MPLIFIERS. For FM. sse, ATV. Output from 10
to 50 Watts. Several models. kits start ing at $ 79.

FEATURES:
• SENSITIVITY SECOND TO NONEI GeAsFET front end on vhf
models gives 12dB $INAD of 0 .12uV(vhf), 0 .15uV(220). UHF model
0 .25uV std. 0 . t uV with octo nat helical resonator preamp.
•SELECTIVITY TH....T CAN'T BE BEAT! 80th a-pole xtal filter &
ceramic filter for > l'~B.t only ± 12kHz. Hehcal resonator front
end to combat desense & intermod.
·CLEAN, STABLE TR....NSMITTER. up to isw output standard; 50w
with accessory power amplifier.
·FCC TYPE ....CCEPTED for commercial high band and uhf.
·Courtesy beep, netc-programmable CWIO, flutter·proof squelch,
automat ic frequency control to compensate for ott.frequency trans
mitters (all standard feat ures).
·Full range of optlonl available. such as autcoatcn. phone line or
raoc remote control. sub-audible tones, oocrexere.

·R144/R221 FM RECEIVERS for 2M.
150·174.or220 MHz. G..... FET
front end, 0 .12uV sensmvrty!
Both crystal & ceramic
filters plus helical resonator
rront end for excepnonar
select ivity: > 100dB at ± 12kHz
(best available anywhere)!
Flutter-proof squelch. AFC tracks
dnftlng transmitters.
Kit $149. wit $229.
.R4S1 UHF FM RCVR. Similar to eccve. Tuned line front end .
0 25uV sens. (0. 1uV with optional net. res . preamp). Kit $149,
wit $229.
•R911 FM RCVR FOR 9" MHZ. Inpte-corwersron. GaAs FET front
end, 0 .2uV sens. Kit $169, wit $259,
•R76 ECONOMY VHF FM RCVR for 10M. 6M, 2M, 220. Without net
res or ate. Kits only $129 .
.Weather nt.lllte & ....M AIrcraft recelverl also 8V811.

• ,
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ABOVE AND BEYOND

" ... keep the dish
accuracy to within 1/16 ofa

wavelength (0.0 7"). "

,

Chuck Houghton WB6fGP
58n Diego Microwave Group
6345 Badger Lake
San Diego. CA 921 19

lDGHz
Contest Preparations

For the upcoming 10 GHz AR
RL microwave contest. I would
like to cover a few items related 10
system improvements that can in
crease your contacts and provide
ease of operation. Most of the first
items are related to the tripod and
antenna system , and how to prop
erly aim a dish antenna at a re
mote stat ion . In another column,
we will cover the use 01 a grid
square direction and distance lo
calion program thai you can run
on your computer, using BASIC.

Also, with news of involvement
of amateurs in your local area who
are putt ing on nets lor VHflUHF
and microwave act ivity, we will
create a common ground and
larger sharing of ideas and con
struction notes. This assistance
can be put to great advantage.
We'll cover the antenna and what
can be done to improve on the
base, and work our way to the
feed or system transceiver.

Tri pod for a Dish Antenna

A tripod that will support a mi
crowave dish antenna should be
sturdy, yet still small enough to be

VHF and UHF Operation

carried or packed in a car trunk for
transportation. Camera or general
purpose photographiC tripods are
good for a start, but they are not
sturdy enough to hold a small dish
antenna. In a pinch , heav ily
weighted, you can make them
work . One possible source of sur
plus tripods in your area is your
local television station, college, or
vocational school. Also, check
your local land surveyors, as any

of them might just have a surplus
tripod available for relatively little
outlay. Kerry Banke N61ZW, one
of our local group members,
picked up an excellent wooden
tripod at a local surveyor's shop
for next to nothing . It has ad·
justable legs, and folds up 10 a
very small unit about 21h feet
lOng. Check out your local shops
to see what you can find . You just
might get lucky.

Once you have acquired your
tripod, fix a compass settinq circle
on topofthe mount. The compass
dial or setting circle should be

from eight to 16 inches in diame
ter. My tripod uses a sening circle
16 inches wide from the front plate
of a radar o-sccpe. Some people
have taken two protractors and
placed them back to back 10 form
the sening circle. Whatever you
use, mount it in the clear to be
able to set your antenna pointing
to any compass heading you
desire.

Once you have secured your
setting circle to the bottom part of
the mount, attach a pointer to a
part of the mount that will rotate
and not be in the way when the
mount is turned full circle. select a
spot that will not get in Ihe way

when you unlock the mount to lock
in a microwave signal . All you
need is a short piece of metal or
plastiC to serve as a pointing ind io
cater. This will be your compass
setting pointer, and the dish and
pointer are set up to magnetic
north first before using.

The rest of this month's column
is devoted to Jack N6XO, and his
novel 10 GH2 antenna system.
Take it away, Jack!

Heme-crew Odyssey-
10 GHz Antenna System

I came up with a different ap-

preach when I couldn't locate a
dish antenna or suitable tripod-I
built one oul 01 wood! The equip
ment is relatively simple, and the
finished product works very well.
The ball gol rolling when several
Solfan microwave burglar alarm
units came my way for free , moti
vating me 10 get them in use on
the 10 GHz ham band (10000
10500 MHz) . A brief literature
search found that others did this
with minimal hardware and effort.
I was soon on the air talking to
myself Ihrough a second SoIfan at
home on Ihe workbench . A first
COO attempt with W60YJ on Mt.
Soledad eight miles away failed. A
trip to WB6IGP's test bench soon
showed why sirens went off in the
neighborhood during transmis
sion-several turns with a screw
driver put it right back on frequen
cy . A few days later, I had my first
X-band contact with W60YJ!

Now' was hooked on the excite
ment of working other hams full
duplex with just a few milliwalts.
This excitement wore off, howev
er, when it became apparent thai
the reliable line-of-sight range
was about 25 miles with the small
Solfan hom. A dish was the obvi
ous answer, but a search through
the local surplus markets turned
up nothing. Contest time rapidly
approached. so I decided to shift
my efforts into building a dish.

The RSGB VHFIUHF Manual
has the most comprehensive dis
cussions on dish design parame
ters. The first decision to make:
how large should the dish be? I
had 10 keep it as small as possible,

•

C'DEPTH OF DISH AT ORIGIN

,. FOCAL DISTANCE

0 c- .
~OCUS

-

f

, 0'
f· -

'OC

y2 . 4 IX

y2' 4DX(flO)- - ,

Figure 1. Plan for ftle paraboloid, showing the relevant dimensions.
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Figure 2. Dish frame layout.



erar boards. Three-quarter-inch
stock is overki ll, and the ext ra
milling required to produce hall
inch stock is not worth it unless
you are considering weight .

Antenna Screen

The mesh used is aluminum in
sect screening, readily available
and inexpensive. The loss with
this mesh is negligible, even at
x-oano . The screening con forms
well 10 the parabolic shape of the
relatively flat dish . I applied a coat
of enamel over the zinc chromate
primer to exte nd the life 01 the
me sh- important when you live
near the ocean!

The theoretical gain of a d ish is
achieved only when the shape is
perfectly parabo loid and optimally
fed . A wavelength at 10 GHz is
about 1.15 inches. My design goal
was to keep the dish accuracy to
within 1116 of a wavelength (0.07
inCh). This inaccuracy sacrifices
about 1 dB of gain. Gain diminish
es rapidly with greater inaccura
cy-a 1.9 wavelength (0. 128 inch)
error results in 6 dB loss! An an
tenna with this error factor has no
more gain than a perfect para
boloid antenna one-half its creme-

Photo B. N600 's 10 GHz antenna. Rear view of the dish antenna
showing microwave horn antenna feeding the center of the dish. Note
the compass degree markings on the base of the unit. The PVC pipe in
the center of the mount serves as a bushing.

1 had seen articles on wooden
dishes with ribs that extend out
radially from the center. They usu
ally use round loops of varying di
ameters for additional strength,
and to support the mesh material.
What about bu ilding a square dish
that had support members run
ning in only two orthOgOnal d irec
tions? To my surprise, I discov
ered that the basic parabo lic
curve of any structural rib was the
same regardless of where it was
placed or in which direction it ran .
Thus , it was easy to design a
square dish and easy to make it
with right angle joints . It has an
advantage for portable operation,
too-the flat bottom is convenient
for supporting and rotating the
dish at its cen ter of gravi ty . Figure
2 shows the basic layout of the
d ish frame.

I recommend using good quali
ty wood to insure lasting accura
cy. For the sides and bottom 1
used some left over 1 x e-incn
door jamb stock that was surfaced
on four sides and kiln dried . Equiv
alent material in the lumber yard
costs about 90 cents per fool. You
can use 1 x as . which cost about
30 cents a foot , for the interior tat-

rt:~====1
i--,-----.j

'reentee, FYI

See Figure 1, the diagram for
the paraboloid . "C" is the depth of
the dish. This is the line from the
center 01 the dish to the plane de
scribed by the dish rim. " 0" is the
dish diameter. "F" is the focal dis
tance, which is where the incom
ing wave energy reflecting off the
dish maximally converges. This is
the obvious place to mount the
leedhorn. The three usetut tormu
las here are: F c 0 2/1 6C, Vl '"
4FX, and y 2 = 40 X(FID). X and Y
are coord inate pairs along the
dish curve. Table 1 offers the XIY
pairs for building the dish shown
in Figure 2.

Fabricating the Dish

Fashioning a precision parabol
ic surface is likely the most diffi
cult task for the average amateur.
Fiberglass is probably a good ma
terial, but it was discounted be
cause it involves making an initial
mold, and requires some work ing
experience.

A A

~-
A -t

i J i
t

Photo A. Tripod construction with base stabilizer about one foot from the
bottom end. Three hinges hold the three legs onto the wood base.

since most 10 GHz contacts are
made from high, unobstructed lo
cations, requiring portable equip
menl. I decided on a two-foot dish
which theoretically has a gain of
35 dBi and a beamwidth of three
degrees.

One very important advantage
in home-brewing a dish is that you
can optimize the dish for your feed
antenna . Most hams get all excit
ed about finding a nice dish on the
surplus market. only to be con
fronted with the task of building an
optimum feed . Through compara
tive tests, I estimated the Solfan
horn antenna to have a gain of
10-11 dBL Afte r I con structed the
antenna, I discovered the gain is
actually around 12 or 13 dBL This
problem was easily cured (dis
cussed later) . According to my
original estimate, the dish is opti
mally illuminated with a FlO of 0 .8.
(See next paragraph for exptana
tion .) This is convenient, as it re
sults in a lairly flat dish which is
easy to build. The 24-inch dish will
have a focal point of 19.2 inches.

Figure 4. Placement of lateral boards to side boards. For side boards
with a thickness of e -.A - .23 · .

Figure 3. Method for fashioning the template.
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Photo C. Front view ofN6XQ 's complered dish antenna and Soltan feed
system, tripod mounted and ready to use. This system works very well
and costs little to build.

Photo D. Side diagonal view showing the supporting members holding
the wire mesh.

"The RSGB VHF/UHF Manual has
the most comprehensive discussions

on dish design parameters. "

April, 1989

ter. Measure and fabricate as ac
curately as possible. Take care to
not rush during culling and as
sembly.

y X
0 0
1 .013
2 .052
3 .117
4 .208
5 .325
s .468
7 .638
8 833
9 1.054

'0 1.302

" 1.576

' 2 1.875

' 3 2.20
14 2.55
15 2.93,. 3.33
17 3.76

. . . de N6XQ

you need for exchanging on 10
GHz contacts. (see grid square 10
program article in last month's is
sue.) This program , assembled by
l eon WA5BNH, will give you for
ward and reverse compass bear
ings as well as distance measure
ments in miles and kilometers
between selected locations. This
is the program we use in our san
Diego Microwave Group. m

Constructing the 10 GHz Tripod
1. Make the template. Select a straight board 34 inches long,

and draw the curve, as shown in Figure 3, accordi ng to the
ligures in Table 1. Carefully cut the curve with a jigsaw. Save the
concave piece as a template, and lor checking the accuracy 01
the assembled dish. The convex piece can be cui to 24 inches
and used as one of the two side boards.

2. Using the template, cut an additional 24-inch side board and
seven 221h-inch tateral boards.

3. Assemble the two side boards to two lateral boards to form a
square. Make the assembly on a perfectly flat surface to preserve
dish accuracy . I used a combination of finishing nails, wood
screws, and glue to make the frame strong.

4. Assemble the remaining lateral boards in accordance with
Figures 2 and 4. Placement of the lateral boards is not critical
except for complying with dimensions " AUin Figure 4 .

5. File or sand the flat edges of the cut boards to conform to the
parabolic shape. Use the 24·inch concave template as a guide.

6. For portable systems to be tripod-mounted, drill a hole in the
cen ter of the bottom lateral board to lit a If.!-inch PVC pipe.

7. Seal and paint the wooden frame for weather exposure. I
used three coats 01marine spar varnish.

8. Staple the aluminum insect screening to the wooden form.
Start with the center lateral board and then with a vertical line
down the center. Staple outwards to get the mesh to conform to
the parabolic shape, and trim excess mesh.

9. Attach brackets to the back of the frame for a tower mount or
to make a wood-bearing assembly using If.!-inch PVC pipe to
secure the dish and tripod top together as pictured .

10. The feed horn can be mounted as shown. The focal point is
19.2 inches. The exact point should be determined experimental
ly using a beacon or field strength measurement.

map works line, but longer
distances may require a US
Geodetic Survey map. This pen
and-ink method works well , but
it takes time and care to deter
mine location and compass bear
ings.

In the second method, you run a
grid square program on your com
pute r which uses the Six-figure
grid square identification, which

The Other Station's
Magnetic Bearing

Two methods are
used to obtain the other
station's magnetic bear
ing from your transmit
ti ng location. In the first
method , you obtain a
large, detaited map of
the area . For snort 
range, line-of·sight con
tacts , a standa rd city

has everything to enable you to
point your mic rowave dish anten
na properly.

Each lime you place the tripod
in operation, properly position
the mount with compass sett ing
circle. Take a compass bearing
on magnetic north and set up
the front o f the dish and th e
compass pointer to agree , with
both point ing toward magnetic
north . When you want to aim
your dish in another direction ,
just unlock the upper part of the
mount , keeping the compass
selting circle in place on the low
er part of the mount. Then rotate

the dish to the new mag
netic bearing. By keep
ing the base of the tripod
always pointing direct
magnetic north , you
don 't have to g ues s
about the location of the
other station.

Table 1. XIY coordinate
va l ue s for the dish
curve, corresponding to
an FID of 0.8. The last
fiveYvalues, 13-17,are
used only for template to
check final alignment.
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Performance

This antenna has really held its
own in the field . I have made con
tacts of 175 and 208 miles with the
10 milliwall Sollan tr ansceiver
system , shown in the photo
graphs . The 208 mile contact was
over a water path with stat ion ele
vations of 400 and 200 feet, re
spectively. The horn leed antenna
was recently trimmed by V. inch to
reduce the gain so that it would
match the wooden dish
better. Dish gain went
up \11 dB.

The bottom of the dish
trame and the leed horn
support have a single
piece of wood stock to
allow attachment to the
top of the tripod base.
After marking the lower
wood tripod base with a
compass dial , this dish
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x n.. Pul~"""" I Fob 71
~ Ho", abo,,, SSIICanv~"""" ' Jul 78

til R.od ,a ~!>ao. ~ T~C II and TRe 7~ Ao~ 71
11 Rod ,a Sh.oo.kR ".I"I"Mm, lj " '1' 71
Il l1y -f{.0~< h~IA,11l'·Cd'''1 "'r1~

1:\ ~,.co ~eR·HI"B O."7H
I~ ~" f"y,·tr,'Td.. I'SIl-75 :O<nv 7H
15 R.dio Sh.. \; R,·.It " " TRe- 4~Z S " . 78
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11 Sha'r ~t",""ICIlIlOOA "'nN
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I ~ ~hdl.ond lJ~!l2C.1Id0l~ I'LL k,x' .\I' y 1'9
20 Loldy<1'~ SSB~ ond SSB- IOO ' un 1'9
21 Roy... I-6SS :""" :"l
22 JohO>Oll \', k,n~]'>1 S "" ,..
1] CB'nlO H I Pa,,1 "'n!lO
2' Cf{'olO F.\1 Pd"n F"t- 1IO
ZS _\l", ~ hi . P(\w~r 10' 'he TRC II ~\. r!lO

I n "" r> RoodT. lke, 40 ,'-\.. 80
~ 7 1'~"n(-y' . S'H ~,~ Al" xu
1H TIl,' Pol~ I'.k, ~IJ-ehao"d C~ Haord Jon l!O
2~ Tn~e"hr~ 131 Jol !lO
III Ne",Llf< l" r "SR(."Illl.iS' Jul !lO
J I U""bk You' Chan""l"n S5BC"n"~'>ion, Jul !IO
Jl On T~n nl Au~ 1lO
II Pu'Tho,HyG.o,nCRIlo;o'dtolJ... Sop 10
l-I p~.k,,,, and T..n~,nl Hf Go,n 8<00.01. .I.f., III
JS CBIO CW',Hy-w,nl Julll
l6 .\I...,mum M,>dula"on I..... CB Con....,....". Dr< 8~

37 ll<-el l'pY""rCB'o·CWCon'·~r_ Feb ll
.'~ Ad<! . OoS" . 1R..-dnu' '0 Y"" , C BCo",'~,,,,,n r<h HJ

S<-nd 5] .00 la, lh. I"" .."d~ .nd II SO e~ch ,her••IlN J""
,h,~,.., ,h...tid. numl><ruod co il wl'h • ",~dil <ard o"ml><,
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WHAT!

t

,

An OM of yours borrowed a prized copy of
73, and now it's among the missing. let
Uncle Wayne help restock the issues in
your almost complete 73 yearly vciumes
from July 1980 to the present .

Write us today lor the copies you need
from July 1980 to the present only. Sorry,
but we've sold oct all but a few collector's
copies prior to July 1980.

JULY 1980 to present .. .$4.00 each
including postage and handling

55,95

55.95

55.95

55.95

"Co u rngcou-,

5 wpm -This is fh., bqinning fap" . la king yOb
IhfO\tgh th e 26leflers, 10 numbers and ne<;.,_ry
pu ncluaf;on . oomplele w; lh practice . v"ry Slep of
lhe woy , Th., ease of learning gives conride nce
even to lh e faint of heart.

UNCH WAYNf'S
COOf UPfS

6 + wpm -This is lhe p,Klice lap" for those w ho
survived Ih.. 5 wpm lap". • nd ifs abo tM lap" for
tM Novice .nd Te<;hnician bc:ensn_ II U o;om·
prised of Ofloe solid hour of code. Charact.... are
sent at 13 wpm and spKed.l 5 wpm _Code Stoups
are ..nhrely random cha,acters sent in groups of
five-definitely not me mori7.iObJe!

13 + wpm -Code groups aga in. at a b,i sk 13 +
wp m so you' ll be ,eally a t ease when yo u s il down
in front of. st"",ly-eyed vo lu nteer e xami ne r w ho
starts ilending yo u p la in Iangll-8ge .t only 13 p"r.
YOb'U need th is eSlr. ma,gin to overccm.. lhe
sheer panic un iven a l in moM ,est silualions_
YOb've COCl'I'" lhis f.... SO don' l get code shy now!

ZO+ wpm -Congra lulatioos' O ka y. the challenge
of code is what'. gotten yo u this far. so d on ' l quit
now. Go for the Es t ,a c laM lice nse, We send the
code faster than ZO per , It ·. like wea,in g lead
weigh ts o n yo u, feet when yo u run, you'll wond er
why the euminer is sending so slow ly'



UNCLl WAl'Nl'S BOOltsnlLf

.nu:~..._ ., R'-II .lI, ..Jft_
Mo5I inlq::'*"it c.""''''' ........ ,lie de>oIn of ole<tfOOlic do""", ...
''''''M IC. n... bout. p""'1Iin ~ c,""ple" wfldoer>land'" of "'"""
como",. Sn.M

r--- - - ------ -- ---- --- --1
L'ICIt".'S .ntSkl encr t..

o TIle Packet Radio Handbook $14 .9S
o Th: Beginner ' s Handbook of

Amateur Radio $16. 95
o DX Powe r: Effective Techniques fo r

Rad io Amaleurs $10.00
o Transmincr Hunting: Radio Direction

F indingSimplirlCd $17.95
o TIle Digilal Novice $ 9.9S
o TIle Commodon: Ham'sCompanion $ 9.9S
o Master Handbook of 1001 Circuits $19.95
o World Press Services

Frequencies (RTIY) $ 8.95
o RTIY Today $ 8.95
o Shortwave Clandestine Coorldenlial $ 8.9S
o Shortwave Directory $17.95
o The Hidden Signals 011 Salellile TV ,$19 .9S
o GGTE Morse TulOl" floppy disk $20.00
o Radio Handbook $29.95
o Basic AC Circuits $24.95
D Easy-Up Antennas for Radio

Listeners & Hams , $16,95
o First Book of Modem Electronics

Fun Projects $12.95
o Commodore 64 TroubleWlooling &

Re-pairGuide $19.95
o C64/ 128 Programs Foe- Amaleur Radio .. $14 .95
o Fun Way Inlo Electronics Vol. 1 $ 9 .95
o Fun Way InlOElectrorucs Vol. 3 $ 9.95
o Basic Electric ity & Electronics - Vol . I . .$ 11 .95
o Basic Electricity & Electronics - Vol. 2 .. $11.95
o Solid Stale Projects Yoc Can Build $10 .95
o 555TimerApplicalionsSou, cebook $9.95
o 178 IC Designs & Applic.lions $12.95
o Foresl Mims ' Circuit Scrapbook II $19.95
o Cra'lh Course in Electronics

Technology $2 1.9S
o Shnnwave Radio Listening with

e e Experts .•. . . . . .. . . . . . . . . .. . . . . . $22.95
o Maslenng Packer Radio $12.95
o ABC·s ofEleclronics $12.95

I 0 Magic of Ham Radio ...... ......••.. $ 3.9S
t 0 1989 Passport to Ham Rabo $14 .9S
I D Genesis Code Tape $ 5 .9S
I D Slickler Code Tape $ 5 .9S
I 0 Back Breaker Code Tape $ 5.95 I
I o Courageous Code Tape •.•. . . . . ..•. .• $ 5.95 I

o DX World Map s 4.00L J

-_.~ -

-==-----

TOE WORLD
IsYoursfor onlg

$'.00

o Dllfttnr "'lI*IIII '.~!lfU'lI b! G<',-ry L. fJ<r:m,
Do yOll .i' fo, lon, hOll" '0 fron' of I , od ,o tee."., 1I.1.n,"g 10 fOln'
>oII nd. ond noi... ' Th.n you ' .. I SWL·.. or DX ·... and you can
ptobob'l u.. some llelp Sll .9!

Yes , places you 've never even
heard of! Nearly 400 DX coun
tries gleaned from the Awards
Lists of dozens of IARU mem
bers-more cou ntries than a ny

o the r map available anywhere!
ARRL 's DXCC map doesn ' t even
come close!

-er..c.sc.tkU.J1«1. .,t-U C. F<n:.ft, } ' .
\lillh I P""'''' fontIIl of _rammed "'"""'-"'-. lIus book ........
~OII the ...... of . lech'1city and r lee",""" ,m •~ .ooep ~ .lO-

u.nderstand. fashioorl . UI.M

.' .. '-Ull*: liIl '*r .,O'.. I ..., ........ ""flI/

........ radIO .. the 1oonc5t ,....:II)
up.rodi.., If'C.I of C<IImUAICI-

I.- w for tIIt IId ,r' .
......enoi ~.. Rad ill ~.... ....
, lie cun,"" eol,. of ,ho< di~ot.al """,,"",ni
Cl lI"'" ,..0111110<1 SU .95

.AH·I . Ektlr. lifl b)' uri }droh "'<lI,,..\Iii ,,,,,,, for .n~ont " ""'ing k' I••m ,'"
!Inri of . lect..,. "". !hi, " I comp,......-
..,-. . .... 11 ill"",""", Iool • me fundo
....n,." of .l""' ....nic. ~nd .1...1 ...... ic
ilJ'l'l"'.""" Sn.M

,
·rn " .. Itti IIft...llln b, n,d Smith
Th" ) .olume .. ,i•• f• • lu... ,nl'oduc,ory
proJOClS fo, bel ,oning . leelronic, .n,hu,i·
1>1• . S9.~ ...
. , . I ,nc''''''' :lO 1"07"""-' "" \:tMic ......tuIi, ~rod tool,. C<Ii,lpOOIt '"

d''''''p'IimO.-I1 IUd< '" "",""fu1 fIIOII'C"0'. t ,i 20.,..."...... <'<>'...... oopics ""'" ""'" ",mo.
_r<k. u _omck".-I read"" ••taIM...,.......
•, . 1"" ad._ pro,ecI> 1II'·C>l'''''", 1IIlCI'1ICd "'",,,... ....,...
>lnoct,ng PC' _"" and bu.klonl ~ m,ni ' )n1he<oize,

oUt". ....._ .......... fStt·
.... ., } -.qII}. c.n
n.e ole<tron.... -,.i". PfOl................
• ",.., and __ ...ill 0IIf0) the wi·
.........." 1""1...... for 1/1IMCII' ,,,,100 and
.Iee,ronic. ,n lh.. book. SI4.M

.~ Ilftll'ltlll 'lltt...llln Ii, fltJIHrt fl . JIQ••il/,
I" lh" ba.ic . l"'·'nci'l l,k"mn;n . ori", lIt 1<""'~'~'. "a'<k,n pm
ir. mmcd forn",' " used ,,, J"fC"''' ,~ """tef'" ,n • 1''I1k'" Ind
ea')· ·'o-unde...."" ,, "} S I1 .9~ ...
. , . I ,,,,rnl,,,,,, ,lie "I>doe" W llle""""'~, of ""<'U. fundomcn-

""" . 2 , H.... " C 'OC Ci"",. , wort , lbo......... "" ..
1, ."... deuoled ..1 _ "'"., and por;allel cin:u••. off ..
Ulducwlo:e. cope""""" tr fonn<. a.~"".

-ne UI TWr,,_ SAWIII'"
h~l_. ., HQultl -". Ikrli...

Tlooo boolo. " the 555 ' ....... I' " ,II
...... )'00 _ tel b) ."'fand " ,lh
"""', "",0:1..- do""",. W.M

ofn .......... 6l:d1..til '"'Itt1I ~", All SM...,.,
Lool"", for I "-") 1O "'~ fila. IACrease yo....rd"" cal up"nu.e. and
.... ""-) • 011 • the ...... hme' Ttl.. """"," "Ii'4'",o:I," m chock-full
of proJeCU •.,11 illO..- ~OII ho..- S l'.~

or I It $I " :., 1111' ..,*.
Thi, book "" II i uid. yOll ".p bl ' I'P
'hrou i h I.... compl.. i, te, of rn.o k i n~ 5impl.
te!"j" '0 l Oll'Commodore64 S I9.~

. s.lt-SilSr fnjn1l l w (.... b,' fl..J<,if F, l"_fl~ J ItJon/, ...
H••·• )·00 "".,,,1><..1 for ch. lI.ng,n, onno.ati.. pm}".:" . i"""I ' .......d)
dc"gne.J ,nd , k,lIfulll dr""ne<i '0 ,"mu
,. .. your 0" " ,'''. '' ' .' !hink'"I " If so. ,hi,
book " .. " ·",,. n for )011' S IO.\I~

o l(~~ by}Q"pIr}.C""
Thi. book ".•, ",,",ton fot . I." .. ,n", hob·
byi,!> 1o p....Id. ,""gh' in'" 110,,· prac'i.
"'" IC, "" "~ ,n ac'ua,"",u,", SU.9~

Card ll Expirauon Date _

You may order by mail, telephone, or fax. All payments are to be in U.S. funds . Please add $2.50 for shipping and handling for all orders
except ' 'CB to 10" and Back issues of 73 Magazine . Allow 3 weeks for delivery.

Telephone: (603) 525-4201 , FAX : (603) 525-4423
Mail: 73 Magazine. Au. Uncle Wayne, Rt. 202 North, Peterborough, NH
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\fJl POFtTA-fJIEAM ~~~
• Advanced TecHnology Al lasl' A t:Omplel8'Y ponabl. 2' male' lh'....

.1""'.....1 (M 1t.a loop bNm. Easy 10 sal "" Wl h

PacComm • Enduring Value no ....d p.o."" 10 _ Low VSWH 0__..

$84.95 2' ....... bllJ'ld 0.0." __ I"II "'.~_

' .. AlI ..._ __ .... _BNC.-- connKlOf 5IO<e _ • 3 n boom. "'" IdMl

9600 Baud Packet System ~
..... ,ooney ant....... ba~d<;>b.. In Ol I,
oon,,,.1 held US4I With at;l;fl5foOfJ1 mast .....,
back ~ nol !ully H l'st,oo

(VISA] P Oeox !>2001 1·S SUMMITEK

next generation In packet performance: A compl ete line of
W La• • c.y, UT &01152 AM lao l ) 211-4205

baud packet eq uipment to support both network nodes and
ers. The modem is based on PacComm's successful 9600
ial modem design (exc lusively l icensed from James Miller, Multiband QRV DipolclVlSloper
high performance FSK design using innovative signal pro- • T •
ues to comply with FCC bandwidth limitations on the6and

Ready 10 Usc Full Legal P~r

F_1muIl Tough No Lossy TI1lPJ
r band s as wel l as higher freq uenc ies. The modem connects """ Fttd fk1ible LowNoisc

rnally and may not be suitable for use with all existing radios. 2500 V Inwl Kink· Proof Ne~er C01'1'Ode.

'lRV- $49 .95 qRV- $5J, .95
,,' e's pian MODEM CARD · Add on 'n!em a l modem elfd to r TNC-2 and c Ion.... and all 0 · 10 51 ftlong 60 .1 0 I f•. lori,

,'tne "" ,It PaeComm TN/A... $99 95 !ully l...ted and ready 10 ,nstall (Aya,l. No", ) Includes 51 pace: Tech ManIIaI Add SS Pw ... Handlifl&.
., System

IEJ(TERNAl MODEM · Enease<l9600 Daud _ III,If> l ronl plInI8'IlED d IS· A nUnnasU'estInfopod $ l by hallla lDIIlI.
plays a nd c abh"'Ol IOf mosl pop..,lar packel cormollef1; ,nclud'ng ' ''' Pl<;.Z)2 .. Depc 7. Pn:>wo. UT w;o3-11," ( 1) )73·8·125credit $159 95 lAya, l. lat8 Ap " ll

I Free: HIGH SPEED DIGITAL RADIO· Dig,lal l ransca ,'ffl' eonsi,,,ng of d,gitai 2-5 CIRCLE 2 36 ON READER SERVICE CARD

511 wan AF deCk and 9600 baud modem $329.95 10 $399 95 (Avail in Ma y)

I line' C OMPlETE HIG H SPEED PACKET UNIT · Inl"Vrated dlglla l !ranscelyer.

8Q pac ke l TN C. and 9600 Daud mode m ' .....dy 10 anache 10 your comp..,l" r Of
-HI·PERFORMANCE DIPOLES-l....m'nal and an lenna S'"995 10 519 95 CAva,1 ,n J une)

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

We accept major
cards. Order t ot

1-800-223-3
Technical suppar

(8 13) 874-29

Introducing the
affordable 9600
local packet us
baud commerc
G3RUH). It is a
cessing techniq
2 meter amateu
to the radio inte

--------

•

Ollta, pac*et manu/aCI
to o/~' "QUJpm• .." campa
''''' Pae Comm 91500 Pac*

..,....
--

-

I PacComm • 3652 West Cypress Street . Tampa, Florida 33607 I

I Please send mto on' 0 0 FREE Catalog I
I I
I Name C al l I
I I
I Mdress I
I State ZiP Card_ Exp . Date I
I MON.V BACK GUARANTEE! Add $4.00 shlppmg handlmg per order FL 'esH;1en fs add 6'10 sales liU I
I

MaiO' Cred, r Card gl~e number. e,plfa/iOn and Slgnarure FAX 813·872-8696 I
-------------------------~~~n~~

.. .. _ .. . ... _ ond ...... _..., " V" ''''''''''''' . _, '"___ _ _ ,, ,,_ .......... _ ...... _ao,

.....__ _ _ "'O..c o o ,u

~ --~--- --...- -----......._ . _ _ A ..- __

~ .._-, -".- "'-_. _ _--_..-- .'....._. _ _.... , --_. _.... .. " .., ...
~- ..._~, ....,..,.- - - -
0ASi' ... .._ .. . ....... _ ........

-- _.. -- "'. ,.... A""""A>.....'04..... 000 ••• .., . • ..,••, (1, " .......

CIRCLE 3. ON READER SERVICE CARO

w..%,'{JJ~tlZfIlfl WEATHER STAR
"

• ~ A Power-Packed Micro t>; D I G I TA R '
~9t .

0" '" g9 Weather Computer for Your Station .. .",-.:..n Reads Wmd Speed (MPH,KPHj ' HiGusts · Wmd OirectlCon\ \-a~ Tempera/ure (PreSenl-Hdolff) ' Wmd Chili . Scans All!
~sr."

1"-' ...~) ltJur SPECIAL
- ,. FREE BOIIUSD "">~ "",,,:.. •.• . Order TODAY!

CIRCLE 15. ON READERSERVICE CARO

Oldies
(But Still Goodies)

Don't miss out on the
chance to complete your
shack's reference lib rary
with classic issues of 73
covering the full spectrum
of amateur radio, fro m
AMSAT to Zepps .

They're invaluable addi
tions to any shack-and
they're going fast!

Some issues are available
in very limited quantities.

Call
today to order

11- 800- 722- 7790 1
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Quick.Launch
AntenlU. ln5~nillion

,""rem
$29.95••ss".,

!ok"
(801)373-8425

Antcnna sWcst
Il... .....,~< p,.,.,'" l'T "''''''

Number 5 on your Feedback card

to " ",."""' I....._
F.., ,, Eoo, .. l 'N
......._, Mo.._,••

LOGWRITE~

CIRCLE 88 0 ... REAO£M SERVJC£ CARO

Satellite Helper "
Satellite Tracking for the Macintosh"

Maps ' Ground neces - Views from Space
Tabula' Data · Antenna Cono-ol ' $59.95

A~ l"'" "..,.j 01 ",...;n, )'01" " nd~ on .~b-par
1tJui"ll _,...... Bring your ,_ In'o , br coml""Cf ""
wi,b LO G" RITE U>e q .wi' y mrnu dti............. fri<-ndly
1tJui"ll _ ",ti" ... by FA! Troy INGlVI. 1.oG"RlTE if,
U>e p<rloct y I", Ibr o:omp6rt. ham ...,..... . l' oimpli·
r l"'U'~_ """ ~veo ""'" Ibr .-pet,"'" <dgc in
con i _ OXi"ll l OG"RlTl wo<k••nb.u IEl.\ll'Cs
_ pMlblcs

LOG"KITf:-. utuqU< <pI;1 ...,..",., k.,~~ ..-.100- oimul"',
""""" 1og,"S.nd ,..., p«>c<»i"l' lo>gi"lll...'~,.. Indudc,

· I......n' <oU~ln or p«fi.....".h
- Pri nl, Edil. 0< Vi.w ,KOfiI>
-l'I<n'y of room 10' POle- Ir. .Jd ,.....
· A" ,om. ,i< !Lmcldo l. ... "'ping

T•., p"x' •••", 1, .'ufO• • "!o,,,a!:e w",d w'.p, bec~_ ror·
''''!,and lC,nll,ng, Throw aw.y yn", p<n .nd pop<' !
To "l<k-, yOUf enpy 01 LIX;WRlT E, e"",pl,·r. wilh iO'If"e,i,,"
,,,,m,,aJ, >end 524 .95 Ila. ,e-ideo!> . dd 1' .SO ..1eo 'oxl '0'

Ac , ,,,,!>,,ec Co n ,,, lllnl
1'.0 80. 5-36, B..' lnsh>m. PA I!I\IIZ

12 ISl "". _71""
)odoy moncy-_~guo,.n, ..,

0.- e.U I lllOOl :U5-.4 ! 56 ...1. !>4 [0 order ","h Viw M...c r••ml
IPIc.o>< >p<cify l.5 '" 5.25 ioch 1Ioppy.1

. " OX Helper N . '

DX Tracking for the Macintosh
Bel " 'lII ' Orstilnte · S<.cnse ' s....- . CO Z~
3rd PIirty Ag_,.,lS · Tme Z~ . World Map

arlNt Co-de Map • Gray Lne • Sun PoIIt>on • MUF
MUF Maps • Bar>d Coverage~ • oxec~

USSR 0bIasts • I"n C8lI~

$3-495 Postpa.d

Call Sign Mugs~
Your amat eu r r a d io call s ign on a
dtstmr-ttve 10 oz. ceramic coffee mug or
a 15 oz. beer m u g. wtth the ARRL or
gCWA logo on th~ flip s ide. Get one for
th e shack and one for the office. Mu g
pairs can h ave th e same or d ifferent call
signs. ccnee mugs a re 85.9 5 each. or
two for $ 10.9 5. Beer mugs are $7.95
each. two for $ 14.9 5 . S/H $1. 50 for on e,
p lu s $0 .50 for each add iti on a l mug. /,;,C
residen t s add 5% sales tax. S ta te yo u r
logo enoree.
CALL SIGN CUPS

P. O. Boll: 17062 Dept. M

Raleillb. NC 27619

And Introducing.. . Satellite Pro "
Advanced Features ' $99.95

SA S E. b' ..... ' ipMle .....

MacTrak" Software
PO Bo. 1590 Port O!chard. WA 96366

QRf:

I • OMAR ELECTRONICS ' - I
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICES on all I
I MFJ PRODUCTS '* A.R.R.L. PUBLICATIONS I

and other Ham Radio equipment '

I .~ 404-466-3241 1--'-1 I
I OMAR ELECTRONICS eO-Pupo WA8fON I
L RT~HtGHW"Y.!!..SO~OGANVILLE . G.. 302.9~

CIRCL£ 292 0 ... RIEADfR S ERVICE CARD
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BCBOOXlT~219.90
W1fl.E THEY L A~ Ine U",t! mat
rec. 've CEllULA R lelepMnl , 40
Ch 12 ""nd. aooMHl . Insl. "t
we.tner . p' iorrlV . Irack lunIng
aula searcb. d"etl Cn access
klc~O<JI , memorv b.lc' up, ACI OC

$114,10
S15ll ill
$nUO
SlUO

$H t .to
$11t.to
$H.to

S2M.to
U TUe

-~ .., .

D
913·888·8864

unlden
:7

10 Ch 10 Band lIand I\tld
20 C~ 10 blind I\,II'ld I\tld
200 C~ 12 blIl'ld I\,II'ld "tid 800 MHI
16 C~ 10 blIl'ld . ""Ille'
16 C~ 11 blIl'ld ..-c..ll ACI OC
.0 C~ I I _ ,"crall & ......1""'
16 Cft 10 matIolI . _ ""'
l Oll C/'l 11 blIl'ld __!lief

100 Ch 12 b.lfI(l ..-cr~ & 800 "'''1
.--..", '"
~~-"C!4

BC100XlT

S199.90
100 ce 11 ""no. C~
klc~ou1. scan Deliy,
.ulOsearc~, pr""..m·
rnaDle trac, lunlO9
d"ect C~ access
Du ill· ,n niCl d bone'l
p. c' wlln ACID
Map,", chorge ' &
u rry case

.,070 .... $74.90 INF5 ..... .$74.90
10 Ch,nnel 6 band, proo'am · AC PII"er"d t urtc Stin~ , p'e·
""011 . p. , mane nl me", ory ptOQ'ammed by slale to ' K:elile
/lit'UD. dual _ I Oogllal dISP~, a" ~ tVpe 01 police IranS"',nlO<l
Cllannel klc~0Il1. step cont'OI. AC plus I". & """ll\t' . syns al 50
only cl\,lnnelS pe, SetOI'ld d,g,,,,,

A20n .. , Sl ot t e <l<Splay InSlilnl _ 1l\t1'
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MFJ-1278
Multi-Mode Controller
Your inexpensive and easy way to
the wonderful world of digital operation!

MFJ Enterprises, Inc.
Box 494

Mississippi Stale. MS 39762
PH: (BOO) 647-1800

Price C lass: $250

A re you looking for one of the besl bar
gains in data controllers today? You'll

very likely find that with the MFJ·1278 Multi
Mode Oala Controller. You can have a fully
funchonal mufti-mode controller that does ev
erything ctner contronars do, for a minimum of
$50 less.
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Photo A. The MFJ·1278 Mufti-Mode Controller. This unit is an inexpensive way to get invofved in
a variety of digital modes.

Easy to Use

The MFJ is also worth a close look because
of its simplicity and funct ionality. The lronl
panel consists of five status LEOs, tun ing
LEOs, a threshOld adjustment. and the power
switch . Thai's about as basic a fron l as you ' ll
find .

The rear panel is a 101busier. It has ccnnec
tors lor the R5-232 cable, TTL interface (if your
PC uses it), speaker inputs for radios one and
two, inputs for rad io one and a 13.8-vott DC
jack, and CW key input and outputs. The print
er port is located on the le ft-hand side of the
MFJ·1278, as you face the front panel. Some
other data controllers on the market use a
serial/parallel s ignal multiplexing arrange
ment which requires a custom cable. The
1278 makes life easier by separating the serial
and parallel pons, so that you can use easily
obtainable standard cables for each. The only
disadvantage is unit placement on the con
sole ; you must set up the co ntroller so that the
printer port is free.

No-effort Updating

On tile inside, MFJ uses a quality multi-lay
er PC board with plated through-hOles. The
heart of the MFJ·1278 is the nearty universal
Z-8O CPU, used in just about every multi
mode controller on the market. Note, though,
that there are very few disc rete components .
Everything is handled by Very large Scale
Integrated (Vl Sl ) c ircuit technology. All the
mul1i-pin ICs are socketed lor easy removal.
This makes the MFJ-1278 a snap 10 update.

For example , it was very easy to update my
MFJ-1278 to the latest version 01the firmware.
Ali I had to do was remove lour sheet metal
screws, locate the IC indicated in the update
documentation. and remove the IC from its
socket. I used a small screwdriver and gently
rocked tile older firmware out. Then 1Sl rai ght·
enec the pins on the new Ie so that it would be
easier to insert, and gently inserted it into the
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socket. After reconfiguring the jumpers to
conform to the new firmware ve rsion, I c losed
it up. That was ali there was to it ; the part that
took the longest was reinstalling the screws.

By the way, when you make this type of
change, be sure to work in a static-free atmo
sphere. I use a grounded anti-static mat at my
worKbench, and I make sure that I am totally
static-tree before I begin . You can do this with
an anti-static mat, bracelet, or strap. Whatev
er you use, be sure to keep static away from
the IC device, otherwise you risk destroying it .

Unit Interfacing

Install ing the MFJ·1278 is very easy. Since
it uses standard cabling, you can use any
RS-232 cable to link it to your personal com
puter or terminal. The MFJ-1278 is reall y a
computer-in-a-box, and it does all the work.
You don't have to have a computer; al1 you
rea lly need is a dumb terminer, and a key·
board fOf using the controller.

It's also easy to install the parallel port ca
ble. MFJ uses a near-standard IBM-compat
ible printer port configuration, acknowledging
the widespread inlluence of this giant comput
er corporation.

After you have installed the R8-232 and the
printer cables (be sure the printer cable has a
standard Centronics connector on one end ,
and the 08-25 on the other), hook up your
radio or radios to the controller. MFJ supplies
two rnuttl-wire cabtes, te rminated with s-pin
DIN connectors, for the contro ller. The unter
minated end is for the radio . You supply the
microphone connector.

To interface tile radio and controller. alt you
have to do is follow the wiring diagram, which
MFJ includes in your rig 's manual, of the mi-

crcphcne cable. In the MFJ manual set. too,
there's an appendi x that lists the p in-outs of
many common late-model rigs. You also have
the option of building an interface cable that
includes the audio input, or of building a sepa
rate cable lor the audio input. MFJ offers a
separate input jack to handle the audio from
radios one and two. This is a muhiplexed jack
that requires a "stereo" plug. The PK·232
uses separate audio inputs for both radios.

Notice I said " radios." The MFJ mum-mode
controller is capable of handling two rad ios, as
opposed to the single rad io of older TNCs.
You can use your HF radio for HF RTIY,
ASCii , AMTOR, Packet, or AMTORlNAVTEX.
and you can use your VHF radio for Packet
«c«.

CW Feature

An interesting feature of the MFJ·1278 is its
ability to send modulated CW. using audio
frequency shift keying (AFSK). This means
you can modulate your VHF FM rig for CW
use. The controller tu rns the CW Signal on and
off at the microphone connector. This al so
means you can use your VHF radio lor such
th ings eecver-tne-eir code practice. Speaking
of code practice. you can set up the MFJ·1278
toact as a random code generator for upgrade
practice. II automatically generales Farns
worth sty le CW.

Another nice feature of the MFJ·1278 is its
ability to interface a CW key or paddle so that
you can send by hand and use the controller
as a memory keyer for contest ing. Many other
controllers let you use them only as your CW
interface lor the computerlkeyboard . MFJ al
so provides various CW buffers to comple
ment its CW keying feature.



Powering the MFJ·1278
You can roll your own coaxial power con

nector, using a negative sleeve and positive
center, or you can use the wall supply that
MFJ supplies. With the cables installed and
the MFJ·1278 ready for operation, all that's
left is to power it up. The multi-mode controller
uses a common start-up configuration of 7
data bits, even parity, and one stop bit. With its
autobaud feature, it automatically recognizes
the speed that your personal computer or ter
minal is set up fOf, and it synchronizes itself
after you tap several carriage returns. Using
the stra ight-through cabling and any terminal
program, you should see the MFJ·1278 sign
on your screen. Then you can set the defaults
to your specifications . The defaults include
items such as your call , your special AMTOA
call (set up with the MYSELCALL command),
and various packet parameters.

MFJ supplies a Starter Pack (the MFJ-1282,
MFJ·12B4, or MFJ·1287, depending on your
computer or terminal) with its own terminal
program. The Starter Pack allows you to set
up windows on your screen as send and re
ceive areas. Another feature of the Starter
Pack that I, being a thrifty Yankee, especially
like, is its abi lity to print facsimile pictures to
the screen as well as to the computer. It cer
tainly saves a lot of paper to scroll through
weather FAX pictures before printing them
out. You can save FAX and SSTVpicturesand
print them later. The Starter Pack software is
very friendly, easy to use, and worth buying.

Aside from the Starter Pack. fhe MFJ·1278
is easy to use in just about every other way. It
features full-hardware HDLC, and it now ot
fers a KISS interface so that it is compatible
with the emerging TCP/IP protocol. It also is
compatible with WIIALIIWA7MBL bulletin
board software.

You may change operating parameters two
different ways . You can use the SET command

" (The MFJ-1278)
does everything

other controllers do,
for a minimum
of $50 less. "

to display a menu of choices. After you 've
entered your selections, tap an X to exi t, and
you're done. The second way to change
parameters consists of bypassing the menus
by making a simple, mode Change command
at the prompt

Interestingly, the unit implements just about
everything in software, whereas many other
controllers do everything in hardware. Each
way has its pros and cons. Doing things via
software (setting up Aadio 2, for example),
switches operation control from panel switch
es to the keyboard, centralizing control and

reducing mechanical wear and tear. On the
other hand, multiplexing the audio signal and
having to use a "eterecv-stvte audio jack for
separate audio inputs, seems to add to the
complexity of things.

MFJ·1278 Performance

In action, the MFJ·1278 ranks with the best.
For example, when t was copying AMTOA
signals under very rough and noisy condt
tions, it stayed with the station until it faded
totally from the picture as the band shifted. Of
course, the number of retries did increase, but
that's expected in this situation. Using the
MFJ-1278 to receive FAX pictures was lots of
fun and easy to do.

Tuning was easy, thanks to the wide, 20
segment tuning LEOs, and the large status
LEOs allowed me to easily see what was going
on. I tried all the modes and found the MFJ
1278 to be up to any task I asked it to do. It
easily handled packet , AMTOA (Mode A,
FEC, and Mode B), Any, HF ASCII , CW, HF
packet, WEFAX, slow scan, and CW very well.
It copied AnY signals faithfully, under chang
ing conditions, as it did AMTOA.

If you think I enjoyed using it, you are riQht. It
was easy and lun to use, especially after I
completed the firmware update. The Starter
Pack was a good investment. Overall, I found
the MFJ-1278 a very worthy device. It is worth
considering if you want a good multi-mode
controller at a reasonable price. You won 't be
disappointed! Ell
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Hamming It Up

Number 22 on your FMdbllel< e.-n:l

ASKKABOOM

-

Michael GeierKB1UM
7 Simpson Court
S. Burlington VT 05403

The Versatile VOM
First of all , thanks to Bob

K9EUI , who wrote to point cut a
mistake (gasp!) in my February
answer 10 " Headache " 22" . Bob
said tnat the zener diodes should
be in series, not in parallel. He is,
of course, quite right . The diodes
should still be connected " back 10
back"-that is, anode 10 anode or
cathode 10 cathode ; it doesn't
mailer which. Thanks, Bob.

Last month, when discussing
troubleshooting, I referred 10 the
use 01 an oscilloscope . A scope is
the most important piece of lest
gear you can own, and any ham
who can afford it should get one
and learn how 10 use il. Though
scopes can be pricey, almost all
ham budgets can accommodate a
YOM . This month 's column ,
therefore, covers troubleshooting
methods using only a YOM.

An alog Vs. Dig ital

The YOM (volt-ohm-milliamme
ter) , or multimeter, is a remarkably
versatile instrument. It certainly
offers the most bang for the buck,
with some models costing less
than fifteen dollars! For serious
troubleshooting, thoug h , you
should get a mid-range model,
around the thirty or forty dollar
mark, because it wilt have more
ranges and be better protected
against electrical abuse. Please
note that I refer to a good 01'
analog YOM , not a digi tal instru
ment . While digital VOMs (a.k.a.
OMMS) offer more precision and
accuracy, they are not very useful
on changing signals . This even in
cludes the more expensive ones
with bar graph displays. A swing
ing meter movement will tell you
things that no digital unit can.

The Tech Answer Man

tor's base has a bias voltage on it.
but the output at the collector or
emitter is zero or the same as the
supply voltage (and the lead being
measured is not connected direct
ly to ground or to the supply), the
part is probably open. If a diode
has positive voltage at the anode
and nothing at the cathode, it is
probably open. Note that these
are genera lizations, and specific
circuits can act dillerently, but
they are good guidelines with
which to start looking.

Res istance Checks

Resistance measurements are
also valuable, but they MUST be
pertormed with the rig's power
shut off and the power supply
discharged . VOMs are very sen
sitive to abuse whe n in th e
" ohms" mode, and power applied
to the leads will very likely ruin
your meter.

When checking resistors, be
sure to have the meter set for the
range required to read the part in
question, and always re-zero the
meter afte r chan ging ranges. As
before, don't worry about read
ings that are Close but not execny
on, unless you are working on a
high-precision circuit with 1% re
sistors. If a resistor reads open,
then it is. II it reads lower than
expected, then the part is proba
bly OK, and other circuit elements
are causing the misreading. To be
sure , simply unsolder one leg of
the resistor and measure it again.

Check diodes by setting the me
ter on the x-c or X100 scale. The
part should read mid-scale in one
direction , and open with the leads
reversed . As with all in-circuit
checks, false readings may occur

due to other voltage paths. Just
pull one leg and try again.

You can also check transistors.
II's best to pull them first. Set the
meter on the X100 or XllXIO scale.
The emitter and collector should
read open (or nearty so) in both
directions, with the base dtscon
necteo. The base and emitter
should read like a diode: open one
way and mid-scale the other. Tie
the base to the collector, and the
resulting part should also read like
a diode. A bad transistor wililypi
cally have an emtrter-to-conector
short, or read open everywhere.

Don't read FETs and MOSFETs
with a YOM, as the parts are very
sensitive and easily destroyed . If
in-circuit DC measurements indi
cate a bad part, substitute a new
one to be sure.

Capacitors

Here's where an analog YOM
really shines. You can check elec
trolytic capacitors quite easily.
Pull one leg of the cap and set the
meter to its highest resistance
scats. Connect th e capaci tor 's
leads together with a clip lead lor a
few seconds to make sure il is fully
discharged. Now, connect the
meter across the cap, plus to plus
and minus 10 minus. A small cap,
such as 1 microfarad, should give
a "blip" on the meter lasting a
traction of a second, then the me
ter should return to the infinity
point. The bigger the cap, the big
ger and longer the blip. A 1000
microfarad cap will give quite a
swing, and settle slowly back to
ward infini ty. A bad cap will give
either no blip at all (if it's open) or
swing the meter and not settle
back tcweru infinity (if iI's leaky or
shorted).

A few words about thi s test:
some meters are wired backward ,
and must be connected to the cap
plus to minus. To check your me
ter, take an expendable known

good cap and hook up to it plus to
plus. If it reads leaky, discharge it
and then try reading it plus to mi
nus. If it now reads correctly, then
your meter is indeed backward,
and you must connect it plus to
minus for all cap tests.

It's bast to use acne lead on one
lead of your YOM for all tests, be
cause th e resistance between
your hands can cause false read
ings, especially on cap tests.

Happy troubleshoottnql Now,
let's look at this month's letter.

Dear Kaboom,
I ha ve a Heathkit Microlizer

which used to work great with my
YaesuFT- IO I E. With my new FT
757GXfI, though, I get severe
white noise and RF feedback. I'm
running both the Microlizer's and
the radio's mike gains as low as
possible but it still seems to be too
much. Help, f can', take the noise!

Signed,
Hissed Off

Dear Hissed,
You've got a tremendous im

pedance mismatch! The Microliz
er is a high-impedance device
(50-100kO) and the '757, like
most modern rigs , has a low
impedance (6000) input. If you
can find one, perhaps in an old
mic rophone, connect a matching
transformer between the Microliz
er's output and the rig. If you can't
get one, try this: place a 471<0 re
sistor in series with the output of
the Microlizer, and then a 1kO re
sistor from the open end of the
47kO resistor to ground. Now con
nect the junction of the resistors to
the mike input of the radio. If
there's enough gain to work with,
and I suspect there is, then that
ought to do il. lJJ

Have a tech question? Send it off
to "Dear Kaboom'· at the above
address.

•

Voltage Checks

The meter will tell you quickly
whether power supply voltages
are there. Don't be concerned if
the reading is lh volt off-VOMs
are not meant to be that precise.
But, if your 12 volt line reads 4
volts , you 've got a problem!

In-circuit DC voltage readings
can also tell you a great deal. If all
three leads of a transistor show
eKaclly the same reading. the part
is probably shorted. If a transrs-
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SONY

DEALER

Ten-Tee

Tuner 22 98

HEll
EQUIPMENT
IN STOCK

J IO)Un 4NTENtiAS I
, STOCKED

MFJ-989C ,--c---,

D)~or.1;
IC-A71A. 751A, 781 , 28A1H. 3BA.~ Micro2I4.
~7000.1C-761 .~75A.27~.3210A.47SJV

H. 735.IC-900.IC-22BH . 1C«8A, 1C725

I .. ' " --;.•--'\
PRIVATE PA TCH V,0u".1IQ(J()

For the best buys in town call:

212,925·7000
Los Precios Mas Bajo s en Nueva York

WE SHIP WORLDWIDE!

TUNERS STOCKED:
NYE MBV·A 3 Killowatt Tuner

CES·S,mp'e. " "'OPdtc" 510 SA W,II P.. lCh FM
T,..nsc...... ' To Yo,, ' T..I"pnon" G' .... I FOf
T..I..p,",one Collis f ,om M Otl,... To e..s.. S,mple
To us... 510SAJS10$AII

kANTRONICS
UTU, KAM.~XT.

K.PC 2400, KPC N.

~"

......-

O N V Safety
belts-in s t ock

~--'HA'"
AEPE. TEftS
STOCKEO.
WAITE 10ft

OUOTE5

IlIlEOUlNCY
COU"rn l'lS:
l woz. I .3'Gtt>

' lH,t!i

ALiNCO ~':...__~:;:;:~~~~~OJ-SOOT. DR-~OT

MOTOROLA AUTHOAIZED DEALER
KACHINA COMMUNICATiONS DEALER

SHORTWAVE RECEIVERS
STOCKED

Long·..ng.. Wi.eleu
T.I.phon. too U l)Of1 'n .toc;k

DIGITAL f REQUENCYCOUNTERS
Oploeleclrornc:s model 13lX1t1. o.1:JO()UHz

K ITTY SAYS: WE A RE N OW OPEN 7 DA YS A WEE K.

Saturday & Sunday 10 10 5 P.M.
M ond ay·Frid ay 9 10 6:30 PM Thurs. to 8 PM

Come to Barry ' S l or Ihe best bu ys in l own .

•

Computer tntertaces
Slocked: MFJ-1 270B
MFJ-1274. MFJ·1 224. AEA
PK-88. MFJ·1 278, PK-232
W/FAX.

1Il 900 liand l-Ield 5eatlne< lOll
c~ , Co.e,. 21_54. IOB- 114.
406-512.800-950 Mill sm

FT·767G X, FT.757GXII , FT·747GX,
FRG·8800. FT· 736R. FRG·9600.
FT·4700RH. FT.212/712RH , FT·470

l_HT'.
YAESU ICOM lCOMu,e H,e v-co lI<OO 1

FT·231731331727A 1C2AT/12AT loIAXClN.t.!OToRov..'
FT411 -811 IC02ATI32AT Y"-ESU F'TH:IlXI!iI2OO1

Antennas FT· 190311123 1C2J4GAT UNIOEN. RE GENCY. KINO. 0
F'TH .2OO5f1l)(l!!> IC.A2I\,/ I 6 1,AAR1tj[ ICOIII '''5.106S,"'1'Oll

A-S. AES. Cushcralt.1ftGMI. AVIATlONICOIII AalHT
_ . KUl, IoIETZ, UoIIey.

YOOlIllOx. TClHNA .Butternut

I ,,,'"

Budwig ANT. Prod ucts
NEl·TECH DVK·l00 0igitII VOi« K!yer
FLUKE 77 Multimeter

KENWOOD

We Give You the Be, t in Amateur and
Commercial Radios.•. Call Us. h ' , Lew
W2BiE. Kitty WA2BAP. and Jan KB2RV

Mca od Mcn t OO' s -

Am.lt{"u< Rdaoo CO"'1.e S9995

VoCo m /M i rage/Alinco
Tokyo Hy·Po w e rlTE SYSTEMS
Ampl ifiers &
SI8 >. H T G a in
An l enna s IN STOC K

MICROLOG·ART 1. Air Disk .
SWL, Morse Coach

Soldering Station 48 Watts $68.

TS44OSIAT. R-5000. 1'1·2000. T$-940 SlAT. TM
221"'421A, TM-251OAI5OAI3OA. TR·7S1A. Ken
WOOd Service Repa.... TM·721A. TS-7111BllA,
TM3530A. TH205AT. TH21SA. TM-{j21A. TM·
321 A,TS14OS. TS680S. RZ·1. TS·790A,

METRON MA·1ooo B$TOCKEO
..... EIMAC

3·500Z Hy-Galn Towers

572 B. 6JS6C ~ ." , .• , • ; a Anlennas,and
12BY7A & J • R010"wIll be

6 1468 ~ ii, ' . _W .• shipped di'ecl 10
. • ~ you FREE01

A EA 144 MHz ~ 11 M IRAG E AMPLIFIERS . ' - - V . hlpping cosl

AfA 220 MH~ BIR D .~ ~ ,~ ASTRO N POWER SU PPLI ES - .. - ._
.. Wattmet ers &..", "'.::v It; y ) New TEN.TEC ux ' OW<'fS."" lennas. " ';"9

AEA 440 MHz Elem ents l~ , Sa ll ion Wire & Cable, Inn Wire eorsa" II . PA.RAGON. "'oo;~":'~tI

ANTENNAS In S l oCk'; .. OPTO KEYER$ STOCKED QMNI .... AMERITR ON AUTHORIZED DEALER

MAIL ALL ORDERS m BARR Y ElECTRON ICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST,)

N Y k Cit t LARGEST STOCKING HAM DEALER
ew or .,. COMPLETE REPAIR LAB ON PREMISES

" AQu l S8 Habla Espanol"
B ARRY INTERNATIO N AL TEL EX 12-7670
M ERCHANDISE TAKEN ON CONSIG N M ENT

FOR TOP PRICES
lolon<l.ly- Fn Cla y 9AM t06 3QP M r""'$d.yI08P M
$.olu'd-ay & S"nC1a y 10 A M to 5 P M tF,ee P. ' kongl

IRTfLEX ·"Spr'"Q St . Slation " . Subways; BMT
" Pnnce St. StaliOn" .IND-"F" Train-Bwy Slation"
Bu. ; Broadway~ to Sprirog SI- Path-9th StJ£th Ave.
SlatiOn.

COMMERCIAL RADIOS
STOCkED: ICOM. "1010'0
la, MAXON . Slanda'd .
veesu. We .erve mun"';·
pal~l9S. businonses. CM4
Defense. etc. Poftable. ,
mobile •. ba, •• .•• _
peal,,", ...

ALL
SALES
FiNAL

We Stock: AEA. AAAL. Alinco, Amero. Ameritron, Antenna Specialists,
ASIatic , Astron, B&K. B&W. Bencher, Bird, Butternut. CDE, CES, Cushcralt,
Daiwa. Eimac. Henry. Heil, Hustler, Hy-Gain, teem. KLM. xeoecoc s. Larsen,
MJF, J.W. Miller, Mirage. Nye. Palomar, RF Products. Sexton. Shure,
Tempo. Ten-Tee, TUBES, veesu . Vibroplex. Duplexers. Repeaters, scan
ners, Radio Publications, Uniden. Kenwood. MallOn, RFC,

WENOWSTOCk COMMERCIAL COMMUNICATIONS SYSTEMS
.... Iol OEALERINQUIRES tNVlTEO Pl-IONE INYOUROROER & SE REIMBURSEO

COMMERCIAL RADIOS stock.d •••rvlced on praml••s,

Amateur Radio Courses G iven On Our Premises, Call

Export Orders Shipped Immedl.'e1r-. TELEX 12·7870

FAX: 212·925·7001
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V/S4'I

HOURS. Mon.thrufn.9-5:30; Sat 9·3
WATS lines are for Ouotes & Ordering only ,
use Regularline fMother Inlo & Service dept

/I,jIJ<I_ht·/{I\ Regular SALE
IC·2A z.meters 289.00 259'\IC ·2AT With rTP 319.00 279"
IC -3AT 220I1TP (c/o) 34900 269' \
IC·4AT 440 MHz. rTP 349.00 299"
IC-02AlIHilh Powe. 40900 349"
IC·03AT 10' 220 MHz 44900 289"
IC·OUT Illf 440 MHz 449.00 389"
IC·u2AT 10' 2m w/TTP 329.00 28901
IC·uUT 440 MHz. ITP 36900 299'\
IC·2GAT for 2m. TTP 429.00 379t!
lC·4GAT 440MHz. TTP 449.00 399"
IC·32AT 2m/440MHz 62900 559"

Closeout Special . . .
IC-120 1.2GHz FM mobrle xcvr

Re $579 - Closeout 3999S

IC-12AT IWllCHzfMHT/batLIcgrlTIP 473oo]69't1
IC-I2GAT Db 1I7W IlCHz FM HTI1W 529.00 469'"
A i, ( ,.,/r b<ond n.,ndneld, Refulal SALE
1.·2 5W PEP syn lll aircraft HT.. .. .. .. . . 525.00 479'"
1.·20 Srnth. a,rClaft HT wIVOR..... .. .. 62500 569'"
A.("(eHo,i.., 10' ,,/I ('''(epr micro l Relular
Bp·7 425mah /13 2V Nlcad Pak . use BC-35 7900
BP-8 800mah/8.4V Ncad Pak - use BC-35 ,.. 7900
BC-35 Drop in desk charger for all battenes 79.00
BC-16U Wall charger for BP7/BPB 21.25
lC-1I Vinyl case for DI~ usmg BP·3 20.50
LC-14 Vinyl case fGr Dlx uSing Bp·7/8 20.50
LC·02AT Lealhercase lor Db models w/BP·7/B 54 50
A.("("eHotie, 10' IC Jnd IC-O , (',ie5 Refulu
BP·2 425mahl7.2VNrcad Pa~ . use Be35 4900
Bp·] htra Std. 250 mah/8 4V NlCad Pak 39.50
Bp·4 Alkaliroe baiter. case..... .. . .. .. .. .. .. .. . . 16.00
BP·5 425mah/l0 8V Nicad Pa~ . use BC35 65 00
CA·S 5/8·.ave lelescopmg 2m antenna 1995
CP·1 Clg. lighter plug/cord !or BP3 or Dlx 1365
CP· IO Battery separation canfe w/ clip 22.50
DC-I DC operation pa k for standard models 2450
MB·160 Mobile mig. bkl fo r all HTs 25.99
LC·2AT leather case lor standard models 54.50
RB·I Vinyl waterprool'adlo bag. .. . .. .. .. . .. .. . 35.95
HM ·9 Speaker rructenncoe 4700
HS·IO Boom mlCfophone/headse!.. 24 50

HS-IOSA Vox unn Illf HS-IO & Deluxe onty 24 50
HS·I OSB PH unit tOI HS-10 2450

SS·] 2SMP Commspec 32-tone encoder 2795
Fo' other HT Accessories not listed please CALL
R('('l'ivef! Recu lar SALE
R·7IA 100kHl 10 30MHl receiver $999.00 869"

RC·1l Inf ra red remote contreuer.,.. 70.99
FL-32A 500 Hz CW filter .... . . 69.00
FL·6JA 250 Hz CW filter (1 st IF) 59.00
H-UA SSB Mtef (2nd IF) 178.00 159"
[): ·257 FM unl!... .. . ... .. . .. .. .. . .. .. . 49 00
EX-HO Vorce s.nthe5lZel 59.00
CR-64 Hrgh stablhl. oscillatllf 1\al 79 00
SP-3 Extelnal speaker 65.00
CK-70 (EX·299) 12V DC optron...... 12.99
MB -1 2 Mobile moun!... .. .. .. . .. .. . .. 2599

R·7000 25MHz to 2GHz scan rC VI ... .. 1199 00 1049
RC-12 Infrared remote cootrcner.... 7099
EX·310 Vo ice synthesizer 59.00
TV·R7000 ATV umt.,; 13900 129'\
AH-7000 Rad laling antenna 9900

*Large Stocks*Fast Service
* Top Trades
MAES

Dw.loll>e .". o l l l>e 'CO Mp'ocI".1"..e. 10 C..IO"
.lelll. a,e 1101 ""HI. It Joe han a C1 wuloOfl . pi 1.
All pnce. I llown a,e IWblK1 to <PIan._ • •1_1 11011••.

VHf/UHf bJH' mulli -modl'! Regular SAlE
IC-275A 25W 2m FM/SSB/CW w/ps 1299.00 1069
IC·275H lOOW 2m FM/ SSB/CW 1399.00 1129
IC·375A 25W 220 fM / SSB/CW (c/ o) 1399.00 899't1
IC-475A 25W440 fMlSSB/CW . /ps 139900 1099
IC-475H 75W440 FM/ SSB/CW 159900 1289
IC-575A 25W6/10m xcvr . /ps 1399.00 1129
IC-575H lOOW6/1Om XCY, 1699.oo 1499
IC·..7tH 75W430·450MHz base (clo) 1399.00 989'"

PS-35 Internal pnwer supply 21900 199'\
AG·35 Mast mounted preamp 99.95
AG-35 (Pu.chased with fC ·47tH ) 9995 9'1

SM-6 Desk m.cmphcne 47.95
EX·3l 0 Vorce synthesizer 5900
TS·32 CommSpec enccee/ceccoe. .. . 5995

UT· 15 EncodeI/de<:OOff rntel1ace ... 34 00
UJ.l5S UT ·15S w/TS-32 Installed..... 9600
VHF/ VHF/T .2 GH.l M obilM Rtlular SAlE
IC·37A 25. 220 FMITTP mrc ... (t / o) 499.00 3"9~
IC·47A 25w 440 FM/TTP rmc •.. (c/ o) 549.00 399't1

PS-45 Icmpact 8Apewer supply 145.00 134"
UH6/EX·388 Vo ice syn thesizer 34.99
SP-IO Sum-fine external speaker v.. 35.99

IC-28A 25W 2m FM. np rmc 469.00 409'1
IC-28H 45W 2m FM. TTP mic ... ...... 499.00 439' 1
IC-38A 25W 220 FM. TIP mlc 48900 349' s
IC·48A 25W 440·450 FM. regula r mic 459.00 369"
IC--4SA 25W 440-450 FM. TTP mrc... . 50900 «9"

HM-14 b tra TTP mcrcpnone 59.00
UT·28 Digrtal code $(juelch.. .. . . . . . 39.50
UT·29 Tone squekh decode' 46.00
HM ·16 Speaker/mrcrophcne •.. . . . . 34.00

IC·228A 25W 2m FMITTP scan mIC 509.00 449'\
IC·228H 45W2m FM/TTP scan mic 539.00 479'\

UT-40 Poc ket beep functum 45 00
IC·900A Transceiver controllef 63900 569' \

* Package Special ...
IC-900A Transceiver controller wrth UX·29H
2m/45Wand UX·39A 22O/25W band units.

$96995

o
tCOM

IC-761 XCYf /RCYf /p$ltuner 269900 2369
HII ·36 Scanning hand nucropboee 47.00
SP·20 Ext. speaker w/audiGnner .• 149.00 13 9~

H-IOI 250 Hz 1st IF cw filter 73.50
H-53A 250 Hz 2nd IF CW filter 115.00 109'\
H-102 6 kHz AMfilter............. 59.00
EX -3 tO Vo ice synthesizer.... ..... . . 5900

lC·735 HF transcelver/$W rcyr/mit 1099.00 949~

P5·55 External powe' supply 219 00 19901

AT·150 Automahc antenna tuner. .. 445.00 369'\
FL-32A 500 Hz CW hller 69.00
EX·2"3 Electronrc kever unit....... 64.50
UT-30 Tone encoder 18.50

IC·725 Ultra compact HF lt vr/ SWrcvr 949.00 849"
Other AcceBo,ie! Refulal SALE
IC·2Kl 160·15m schd state amp w/ psl999 00 1699
PS-1 5 20Ael ternal powe' supply..... 175 00 15901

PS·30 Systems pIs 1II /eord. 6·pin plug 349 00 319'"
liB Mobile mount. 1351751A/76lA... 25.99
SP-3 External speaker 65.00
SP·7 Small external speake r 51.99
CR-64 High stab. ret . xlal for 75lA. . .. 7900
PP· I Speaker/patch 179.00 16411

SM ·6 Desk mic rophone 47.95
SM ·B Deskrmc . two cables. Scan. .. .. 8900
SM- IO Compressor/graph EQ. Bpin mlc 149.00 139' \
AHOO IOOW 8-band auto antenna tu ner 445.00 389'1
AHOO SOOW9-bandauto.antetW1atuner 589.00 519"
AH-2 8·band tune, . / moont & whrp 659.00 589'"
AH ·2A Antenna toner syslem. onl• .. . . 51900 449"
GC·5 WOI Id clock 9195 79~

IC-75IA 9-band xcvrl.1 ·30 1101Hz rcvd69900 1..69
P5-35 In ternal power supply 219.00 199~

H·32A 500 Hz CW lilter (lst IF) .. .. 69.00
H·63A 250 Hz CW fi lte r (1st IF) .. .. 59.00
H-52A 500 Hz CW!Iltef (2nd IFI ... 115.00 109' \
FU3A 250 Hz CWfillef (2nd IF)... 115.00 109' \
FU3 AM htter . . . . . . . 49.00
FL·70 2 8 kHz ,"de ssalitter 59.00
RC·I0 External frequenc j wntloller 49 00

HF Equipment Retular SA LE
IC-781 Xevr/Rcvr/ pVtunff /scope .. . ~995.00 Call

WICKLIFFE, Ohio 44092
28940 Eucl id Avenue

Phone (216) 585·7388
Ohio WATS 1-800-362-0290

°o~~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 In wisconsln/~8b~~2:~~5j~5"M.r'O.,••,

AMATEUR ELECTRONIC SUPPL'l~
4828 W, Fond du lac Avenue; Milwaukee. WI 53216. Phone (414)442-4200
------ AES®BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fla. 34625 LAS VEGAS. Nev. 89106 CHICAGO, Illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

Phone (407) 894-3238 Phone (813) 461-4267 Phone (702) 647·3114 5456 N. Milwaukee Avenue
Fla. WATS 1-800·432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

~~t~dd: 1-800·327· 1917 No Nationwide WATS ~~~~':: 1-800-634-6227 Rfl~~~: 1-800-621 -5802



~ittlite

• Quartz Halogen
Bulb

• Dimmer
Controlled

• 12'" and 18"
Lengths

• Slot for Color
Filter

• 12 Volt
Operation,
AC or DC

• Mounting
Accessory
Options

Gooseneck Lamps and Accessorl.. !>

Credit card custo mers can order by
phone . Call: (3 13) 23 1-9373

Send To:
littlite /CAE Inc.
P.O . Box 430
Hamburg . MI48139
o My check or money order is enclosed .
Charge : VISA 0 MaSlerCard 0
Acct No . Exp_ _ I_ _

PLEASE PRINT CLEARLY
Name
Address
Cily

Phone ( )
Sign Here

Performs with consistent re liability
providing dimmer controlled
illumination for late night DX'ing .

•
~ ro.

0 •

Butternut
Verticals

BUllernuf s HF
vernc ais use

h,ghesl-Q lUning
ceccos (not lossy

traps!) to outperform
all muttiband oee.qos

of comparable suer

Model HF2V

Model HF6V
olIO <0/), Xl. 20 15 _ 10 .....~
aYKl<t\a'O: - * 011:""'9

oAOcl-(ltl " . lot H ....... , " ..........
ava"able ""*

026 ~ tan

.~ lot ' ... low-bancl ox..
0"'-'0: I>andS.. ,lCtw"og I)tl !IO_
,,-~

. . _ Y""5 lot ' 60 ana Xl 0< 20
....'..5

032 ,..... 'all - "'a~ be ' <>Il loa<le<l lot (J
addl l 'Ofl<ll band """n J.

IJ 1

E 405 East M8f1(.I, Lockh8rto TX 78&44

.. Uniqu e design reduces etz
bul not performance.

.. No lossy traps; full
element rad lal es on
all bands.

.. Turns with TV
rotor

.. 19Ibs.

CIRCLE 1 76 ON RUDEA SERVICE CARD

NEW

The HFSB " Butlerfly"TItIl
A compact 2 Elemen t Beam

for 20·15-12·10 Meters
Operate As A OJ-Pole on 17 Meters

New Mod Kit
for Bird Model
43 Wattmeter
MEASURES PEAK POWER
OFsse AND OTHER AM SIGNALS
Bird Model43()().4QO modification
kit quickly adapts any Bird Model 43
wattmeter to measure audio peak power

of single sideband ...
and other AM modulated signals.

The 4300·400 kit pc board mounts inside the Model
43 housing, on the meter studs. Estimated conversion
time is only 15 minutes from start to finish.

Once modified. you can measure peak power to an
B% F.S. accuracy. without affect ing cw operation or

CiG ff accuracy.
I f And , the Model 4300-400 is surprisingly inexpensive.

- Contact your Bird d istributor or factory for details.

•
- i\;D30303 AUl'Ofa Rd.• C llil'o'eland ( 5olon~ Ohio 44139 - 2794

I
216-248-1200 TLX 706898 Bird Elec UD FAX: 216-248-5426
WESTERN REGION OFACE
Bon:l [ _ Ii ... ", Corp
621~ /we . s.- F, P O 80.28, D,io. CA 93023 ~~

Ekrdronk Corporation

CIRCLE 278 ON READER SERVICE CARD

73 Amateur Radio .. April , 1989 69



Kenwood TH-25AT
by Michael Jay Geier KBI UM

L'

73 Review

Pica-sized,
mega-featured.

Once I owned two 2 meter handhelds. The
big one had the features, and the small

one was, well , smau. I vowed I would sell them
only if somebody came out with a full-featured
programmabte unit as small as my little
thumbwheel set. With the arrival of the TH
25AT, I made good my vow . I sold the two rigs,
and bought the new Kenwood .

It's a Honey

It has most of the features of myoid big rig,
and yet it's nearly as small as the TH-21AT it
replaced. Since today's handhelds have simi
lar features, I won' t expound on the joy of
having memories, an LCD, and so on. Instead ,
I will discuss the specifics, both good and bad,
which set this radio apart.

This rig has a rugged, solid fee l, something I
missed in the TH-21 AT. It fits in my hand as if it
belonged there, and it doesn't go " squish" if I
squeeze it. The back is a metal alloy (and heat
sink lor RF output, as in most new units), and
the front is thick plastic. The ad Claims the
case is water resistant, and in fact,l have used
the radio in a driule with no ill effects or signs
of water penetration . The anlenna is fat and
substantial-looking, but very flexible.

Power Features

The LCD, mounted on top, is great for
checking the frequency when the radio is in
my shirt pockel. There's a lock switch to pre
vent accidental frequency changes, and two
green LEOs light up the display at the push of
a button . (Finally, no more incandesce nt
bulbs!) The LEOs are surprisingly bright, mak
ing the display easy to read in the dark. A
second push of the button shuts off the lights,
or they will turn off by themselves after about
live seconds . The LCD has a bar graph s-me
ter which also functions as a battery voltage
indicator during transmit. Th is is a very nice
touch, and far more useful than the usual RF
output indicator.

A 600 mAh NiCd battery comes with the
TH-25AT. With average use , it lasts a long
time. A range of batteries is available, offering
increased operating time or higher AF power
output. With the optional AA battery case, an
especially nice leature, I can always count on
a spare battery.

The automatic battery-saver circui t further
extends battery life . When there is no activity
or key press for more than 10 seconds, the
radio "goes to sleep." Every second, it wakes
up for 200 milliseconds to check for a signal. I
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Kenwood USA Corp.
2201 E. Dominguez SI.
Long Beach CA 90810

Price Class: S350 without CTCSS unit

was bothered at first by the thought that I
couldn't turn this feature ott, but after using
the radio a while,l can see it causes noprob
lems. The most I ever miss is the first Jetter or
two of a callsign. The ballery lasts for days
when I monitor a relatively quiet repeater.

As if that weren't enough, there's also an
automatic cower-en circuit which shuts ott the
rig after 59 minutes of inactivity. It also can't
be defeated, and I expected to dislike this
feature, too; but in practice it works out fine.
The rig beeps to warn me of power down, and
any key press will reset the timer.

Frequencies and Memories

In keeping with the overall sturdiness of
the rad io, the OTMF pad has resil ient rubber
keys. You can hear the tones while you send
them . The pad is only for DTM F. You can not
enter frequencies or otherwise control the rig
with it.

The un it receives from 141.000 to 162.995
MHz, which means you can listen to some
public service channels, such as NOAA
weather. (Yes, you can make it transmit out of
band. No, I won't tell you how.) There are 14
memories, four more than most units have.
Each memory holds frequency, offset (+ , - or
simplex), CTCSS frequency and status (with
optional CTCSS unit), and even the status 01
the " reverse" switch! The rig automatically
selects standard onsets according to the AR
AL band plan, but you can override it, of
course . The last two memories can hold odd
splits, but you must know the repeater's input
and output frequencies, since you can 't enter
an offset directly.

Frequencies, memories, and CTCSS tones
are selected via the top-mo unted rotary
switch, in conjunction with the MHZ, VFO, MR

(memory recall), and CTCSS buttons. In VFO
mode, pressing the MHz burton causes the
rotary switch to step the \IFO one MHz per
cl ick . Pressing it again returns the VFOto 5 kHz
steps. It would have been nice if 100 kHz steps
were also available, to avoid the monotonous
(not to men tion component-wearing) twirling
of the rotary switch . Other radios using rotary
switches work the same way.

In memory mode, the rotary switch steps
back and forth through the memory channels.
II 's easier to do this with a knob than with
buttons on a keypad. One very nice feature is
the ability to copy the frequency from any
memory to the VFO. Since frequency entry is
somewhat inconvenient, this can really save

Numbef 23 on you. FeedbKkurd

time and effort when you want to set the VFO to
a frequency near one already in memory.

During CTCSS entry , the rotary switch
steps up and down through the CTCSS tones,
with each tone's frequency displayed on the
LCD. It couldn't be easier . Of course, the co
tenet CTCSS unit is required for this to work.

Scanning and Memory Lockout

limited memory and band scan functiOns
are provided . When a signal is detected, the
scanner pauses for a few seconds, then re
sumes scanning . There are no other choices.
It would be handy to be able to set limits. Some
compensation is provided by the radio's ability
to scan in either direction. A twist of the rotary
switch lets you change scan direction at will,
so, if you watch the LCD, you can change
direction when the frequency goes out of the
ham band, and scan back through il.

Memory lockout is available and easy to do.
When scanning memories, for example, I lock
out the weather channel to avoid the rig 's
stopping there each scan; that's what lockout

•



"The unit receives from 141.000
to 162.995 MHz, which means you
can listen to some public service

channels, such as NOAA weather. "

is tor. Unfortunately, it is also locked out of
manual selection, so that I must unlock it be
fore I can listen to it again! Again, other rotary
controlled rigs work the same way.

TH-25AT on the Road

Walkies, of course, are not intended to be
mobile rigs, but many hams use them that
way to avoid the cost of yet another radio.
AlthOugh some lull-sized walkies aren't bad
for th is purpose, the TH-25AT is
difficult to operate whi le driving.
Many functions, from memory en
t ry to DTMF dialing, are impossi
ble to do with one hand. Plus, that
top-mounted LCD , so great for
shirt-pocket use, can' t be seen
when the radio is lying lIal. Oh
well , I guess you can't have it all!

Nit·Picks

The TH-25AT is great, but what
can' t be improved upon? The track into which
the battery slides is plastic , unlike the metal
ones used by other manufacturers . It allows
the ballery to wobble a nme.and mars the rig 's
otherwise rock-solid feel. Mine also shows
some shedding of the plast ic alter a lew
months, which could eventually loosen up the
pack enough to lead to intermittent powering
01 the rig from the pack . Finally, the slight
movements of the AA cell pack cause crackles
in the receiver, indicating poor contacts. (It
doesn't happen with the NiCd pack.)

like other small handhelds, the audio amp
is puny and so is the speaker. The amp seems
to clip at an even lower volume levels than my
TH-21AT did. In noisy environments, it can be
hard to hear the rig.

Although the transmiller will produce 5
Watts with 13.8 volts applied , there is no DC
input jack . You must buy an adapter which
slides on in place of the battery.

There is no priority alert function. It was nice

with the old rig to be able to monitor two fre
quencies at once while waiting for a friend to
call.

Although sturdy and well protected, the
srt switch is hard to press, and makes my
finger hurt after only a short wh ile. Also ,
there's a fairty st rong birdie in the receiver
from 156.190-156.200, which will pause the
scan. I checked with some friends in other
states, and theirs had it, too. It is, however,
well out 01 the ham band , and thus not too
important.

II the CTCSS receiving function is on and
the received signal is not send ing CTCSS,the
scan will pause even thOugh the audio will
remain squelched. Why? Also, it's impossible
to set the transceiver to receive CTCSS with
out also being set to send it.

The a-met er display has 10 small segments
and one big one, suggesting an t t -step crs
play. But the small ones always come on in
groups of two, so ir s really a six-step display.

This is also true of the ballery
voltage indicat ion, so its resolu
lion is rather limited. Finally, vary
ing s-meter readings cause soft
clicks in the receiver, especially
on weak signals.

Calling All Manufacturers

Which brings up my final sug
gestion to all ham radio manufac
turers: Put the lithium batteries in
holders, so that we ourselves can

change them! Why make us send the radios in
for repa ir every live years just to replace a
battery?

Conclusion

Even including these minor grievances, this
is the best walkie I've ever owned. It feels
good and works well , and keeps useless fea
tures to a minimum. It does nearly everything
I'd want my " dream rig" to do, and it 's small
enough to take anywhere. I intend to keep it
lor a long time! III

TVC·4G
RECV
CONV.

$ 89

Tom (W60RG)
Maryann (WB6YSS)

TX70-1
XMTR
$259

TH E ATV TWINS
Hams, Call o r Write for our latest cata log of ATV gear!
Transmitters sold only toTech or higher nee-sec amateurs
varified in latest Callbook or copy of new license. 5/89

AMATEUR TELEVISION

KPA5·E board $169
Shouldn't your ATV transminer be as re liable? Weather
you want to put one in a balloon, RIC model, Robot , use
as portable ATV xmtr. or get one in our ready to go
TX70-1 for the shack, with P.C. Electronics you see the
best! Companion receiving downconvert e r board TVC
2G $49, or ready to go in a cabinet - TVC-4G $89.

SURVIVES 100,000 FT. FALL
KPAS 1 WATT ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN WBBELK LI VE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES.

(818) 447·4565 m·f8am-5:30pm pst. Visa, MasterCard

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

UHF
(420-520)
• 3db gaKl·No_
• Easy iIo Mounr
• Rugged
. _~

Performance

• Radlafor Snaps
On andO!f

• CompeMI~ely srcea

• 3dbGaltl•No_
• Easy ro Moum
• Rugged - Goes rtlrough Car

Wash Without Removal

• Supenor Performance

• Broad Banclwict/fl
• Small SIZe

• CompetJrIveIy Priced

CellularlTrunking
(8(H)..895 MHz )

Look at our rlj~L~ fvtArti-'--( -..

"ON WINDOW " Line

VHF
(140· 175)•No_
• Easy ro Moun'
• Rugged·"'-""P"""""",,,
• Radraror Snaps

On and Ofr
• Compe /ltively PrICed

3900-6~ Roaa
Senolle< Pan.. Il 60176

312-671 ·6690

brings imagination and innovation to
antennas and has been

since 1948!!
CIRCLE 163 ON RE-.DER SERVICE C-.RD

73AmateurRadio • April,1989 71

•



•

antenneX

THEN YOU MUST SUBSCRIBE TO • antenneX

• Haw a Dully lI'(I/;ljIf SIQlIII on III lfInds'1
• NeI!Il .. 'If",_ d1iecluilllltl1eml for 10..-s?·~l"'_ belwe:la...ertal or l'GIlll)lltll........,
• NeI!Ila __ ItI1emI b 100~
• W2nl If deSIQn .. __ bul CIOIn . ... If I'eck\ ee wh!Iel"
• Ne«I a progrIIII tor ..1emlI drsIgn Inll ..tern pIottng'?
• WMl1 II) IIn<I IlUI , someone else liIs iIOl\Ied your JXOOIem?
• Ooo'lllnow whl! 2l1\enna is besl fa hamsats or 01lle~?

• Need a disguised mobile anlenna fo. e e car?
• Want a ct1eap autom. tl; an!eona coupler for aoy I)'Pt ' ioi?
• ..usl WMl1 II) learn more a/:louI IT!tOOilS?

" The mil;'magazine for antenna experimenters"
DO YOU -

CIRCLE 82 ON READERHIMel CARO

........ Ill_magame lor~ eq;elneIWt. tom fie
_ hlrn tJ II'If oIInmer. There is JOh.tho'll b he 1'0'_ frllRI
~..., desIQlf If itleoiSQ"rJ~~
If a ques1XlIIlnll.-er CllUnn. ( ..er,one will fn:I _tho..
rJnterest+
~ one ye.-~ IS only $11.97 tIr ContnentaI USA Rl
PllSstSlOllS $17 .00 !or lore..,. surlaoe mal.

Send your subscription 10:

antenneX
P.O. !lox ll995 Dept 19 Corpus Cl'risti. TX 78412

• ••••••••••••••••••••••••• •
: Co·Co Clipboard Magazine:

: I1'l-M'TIf MlWlNl: /'OIl rA'~ COW«COI'lf'lIn'J( 211' :
• I'Ilblbhed 8l.11onthly •
• •
• Th" o nly Colo t Compu l'" NaQaIlne thaI ,ealu , ,,,, *
• iI . eQulat column o n. . . •• •
: Amateur Radio :
• Plus *• •• •• B..i_l'n'lno....i... B-" 89 *
• !\.bdliH t-,IOAfIf C_P'"-~ *• •• ~'*':I . lar l'n'lno... i... O!;'ltilil... •

* f"rod Kl ........... T.t........ •
• •10 ... AM1It1Kil..-....-,;....., •

• •• 1 yea. 01Cllpboa.d $ l!>.OO VS. Fundi *
: 2 yea' l of Chpboa rd $28.00 U.S. Fundi :

• 1 yea. CanadIan $18.00 US. Ful'lds *
: 1 year Oversea. $27.00 U.S. Funds :

• And now you c-n ph_ In your ooderl •

: (7 11) 179·01 21 \dI~ i ..... :

• 37..1U.5.:l+)._ 3.0ept.7Yo,r--. m' I ...:xu *
• •..***1010 •••••••• *** ••• *.·*

RE LA YS
' 2 ¥Ol.T ee, CllIIl. .....o.T.---_._-
--- Il3---.., • • A2' ..... -C. _

CIT. ....T.'" " ."'_
'VQl.T DC ' ''' A~UV

""'"" Cool,.. re:J...., """
~-_ soo _
J _ _ .r . ....------ - ..- "" -,,,,,_ ..

LEO'S
. ' D. AD J ......,
DF D r, .s-o _

lifO ""r. LO''''

~
....' ' ...GIl,.. ""rn................ ......"'"'
'EU O" ""• • W>,I......... .....",...
FLASHING LED

--~ -_ -. t ,... ",",- ~""" l.EO~ .... ..11<....... "JlII_
CIT. CE...... I. " ".'"

BI·POL AA LED
l4OO""O......_ IGA££N"'_. T__

""" uo-o ' ... . '-"0
LED HOlDEA

- -_. eo"". ....to ..... _

3 to 6 Vdc MOTOR
with GEARBOX

Pl'Qbably designed lor childs toy.
Lever selects 2 torward and one
revelSe sp&ed. 15t gear aptOJ .

~!P- .,..==~\M ki "'_ .. V Reverse aprox.
120 rprn'$'dc.

3.35" X 1.75" X 3,25"
CATI DeM·l0 $6,00

SPOT PUSHBUTTON- ,- If!!_._.'owoo_.--- .....__JIlT ....

CIT. ...., _ . , . .. . ,,"" _

SWITC HES
ITT PUSH BUTTON ~
m ..0111. _ ~."
,4' ....-
.... _ "·.8.T. N.O.
_ .,_ R.l' EO: o.' __, ..
_ _ _ P.c.-. c .....
__ • 10... ...... . , _.

10 POSITION M1HH l OTAAY
- _ .,......., I
- -"_"1 • ~' _10 _ ._...._.:s>r_ ST1'_
___P.c._
U T. _ _ ..... a ....... ..... _

WALL

~
TRANS FORM ER S

t; N..lOWQ

'. OflECt\.V
f<TO ' llIV.oc:._._ _ c. .. OC" _ _

...... ""'_ CA'" oc" .... _
• _ . ... _ CAT. OC.._ ...'"
...... "" _ CAT. -e __,,_.'_ ""To -e __

!l.P.S.T. (ON.OFF).._---",r_ _ fli---_ ,..- .
""T T . , ,", _ ~......... .....,-

2 lor $1.00
100 lor $40,00

OUTSIDE THE U.S.A.
SEND 12.00 POSTAGE

FOR A CATALOG!!

" AIL OADERS TO:
ALL ELECTRONICS

P.O. BOX 567
VAN NUYS, CA 91406

TW'·$ ' O, o, o, n IALL H ECTAONICI

= = = = =!-'== = ===;;r==;Oc'R;;Oc'ER TOLL FREE

800-826-5432
INFO : (818)904· 0524

FAX, (8 18) 781 ' 26 53
lI'N1MUM OAOiA 5' 0.00

OUANTITln 1I111TED
CAUF. a c e SALES TAX

USA: 13.00 SHIPPING
FOAEION OADEAS

INCLUDE SUFFICIENT
SHIPPli'fG. N O C.O.D .

MINIATURE BCD
THUMBWHEEL SWITCHES

SMK. J ·DOOO1 . 1 ~'"
E.ch switch h..
digl' 0-9. Snap
1Oll-- 10 make
up ..... nee I I U')' configu.<1ition.
~ 10 lIIOUI'C~Iy 10 P.C.
bOW. Pins on .1' E.aoeh
IWiIdl i5 .&4" high X.59" wide X .235·
1I.icI<.
CAn SWTH·5
10 1or $4,SO •

10 AMP SOUD
STATE RELA YS

Q.ECTAOU "'..'
~_..... ","'"

~_......-
~,o_ • ...,"..
2 1Jo1' ", "'" ...

e.T _
~-10..._ ' '_.. ...""""" ........

OPTO SEN SOR fu __...._-_ u .. .... ... _........... ....-

TELEPHONE COU PLING
TR AN SFO RMER_ _ _ .,_,on- ---,--n" ..........- ",.-- -"".0< _ .• ' .... . I _

"""Tcn·, "D_ · '...."....

WIDE BAND AMPLIFIER
...CO ,-"""" ,<1. , w .
- ,- _ X_ _ _ _ . u ...__ . '\
CAT. UPC-_, ,,,...... ...... .., .....

N·CHANNE L MO SFET
-..",.,...-

CAt " ~....,,_ -
...- cal- " --'"

=.- ""
;c,,"- ..
""'''' T.~
~ 0;.-',

...~ ......-•a_lIOO_
CAT. ""a-...

" ' '''; '"-XI _
..n<8OUl8lT....
cu . IOCU ...

C_ "" EIIDlu _,__
c...~

0_ _
'.1-' -U'. ooca-tI

T• ." "OJ . . ... _

CALL OR
WRITE

FOR OUR

~'~gr~'CATALOG r..:
OVER
4000

PARTS!

NICKEL.·CAD
BATTERIES

(lllCHIl IlOU ' LEI

SPECIALJI AM. SIZE. .u ... . ..._

*QUALITY PARTS *DISCOUNT PRICES *FAST SHIPPING

1/4 WATT RESISTOR KIT_.....""',,. - _ .._'O__ al ..

......-----_._._.... _.--

XENON TUBE
pc ...,....-_ ...---_..----- ....-.CA' . ,,-, oa . ... . 0....

IALL ELECTRoniCS CORRI

UAI·l0

$44.00

OSCAR MODE·J FILTERS
PREVENT DESENSE O~Z DOWN·L1NK RECEIVER

12M TxH MMtl / PSt - 70 cm ,..., 70 cm
432 Preamp Rx200·7

MMf200·7 $ 5 5 .0 0 PSf432 $95.00
(usually suff icient) (for extra protection)
I.L. @ 145 MHz O.5dB I.L. @435 MHz 0. 1 dB

Loss @ 435 MHz 40dB min loss@ 145 MHz 70 dB typ
seee 75' (3 stamps) for de tai led specs on all VHF & UHF product s. Shipping FOB Concord. MA

• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

51
SPECTRUM INTERNATIONAL INC. (508) 263·2145
P.O. Box 10845, Concord. MA 01742. USA [ oo'JilLCome see us at Dayton Booth,ffl6 &67

CIRCLE 18J Dl'rl READER SEAVICE ColRO

UAI-l0 AND UAI-20
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

D. ...~ed application ma nual
Low powe, opt!, a lion , 19ma@ 12"
CTCSS decode. on Ille UAI·20 only

Au em bled, le s ted . OM yea. warranty
Link monitor. mi. fmonitor mute conlrol

Adjustable .epea ter/ link / DTM F audio aulputs
s.ctable DTMF mute on~'" and _ eudio
Repeater. _ . audia ry -..d c ontrol audio inputs

U AI ·2O

$89.00
CREATIVE CONTROL PRODUCTS

3185 BuntiOlJ A. ...ue
G. and Junction. CO 81504

(303) 434·9405

CIRCLE 3 06 Dl'rl READER SERVICE CARD
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CIRC LE 311 ON READER SERVICE CARD

1l'ITERFERElYCE?

CIRCLE 147 ON READER SERVICE CAItO

DATACOM, INT.
8081 W. 2 1ST LANE
HIALEAH, FL33016

AREA CODE (305) 822-6028

COMPUTERIZE
YOUR SHACK

Control up to algM dlgltal . a dlot .Imult.naou.'y I.om
you. II0II5-005 mlcrocompul.r! DataCom, Inc. olfa r. a
. . .... 01 toftwa ralh.&rd wa ra packages Ih.&t Intarlaca
wlttl many cu rrent . ynt hHi,.., n p . TheM Inc luda '

ICOM 135, 1C-16 1.1C·78 t .IC-R1000. 1C-R71A
V_U1. 1S 1GX. 157GXIl. 187,9600
1(...._ T5-440 . T5-940. T5-loW, T5-68O, 111,811,
",000

Datacom couldn 't be . impia r to Install. TI>e use'
doasn 'l na.d to know anythin g aboul IotS·DQS_tha
installation program doet II a m Alta. In.tailallon, t ha
ute,te" tha pa.amala.. wllh manus.
These packages allow complela cOtlt rol 01 _ n p
lrom 1he ka yboard . _ -'0a1..,om addt :

· se.... luncllon. added 10 rad lot 1h.II don',
allow I"ISfrom tile P.OtII pa nal.
·Frequency and a"oda tell Info mamory Ilml1'"
only by d isk s to.aga.
·Tabula , sc'.an dltplay 01 .11 of t " . c".nnal.
Itored In memory , .Iong with a lull dnc.lptlon 01
aac h,lncl udlne:

-rrIOCl. (1.58 , US8 , FM , a lc ,l
_iCht clLar..,t.. alphanumeric d a tenptlon
-slCfl8l~"

· cOtltlnuously n n a ble tean ""lay !rom 100
miWIse<:on<ls up
• • 'u ll·leetu,'" Io" ln, ut lltty

A~AILABLE FOR IBMPC. XT, AT. 80386 256KRAM
1 SERIAl PORT AND 1 FLOPl'V MltllMUM

PflOGRAM wrrtl .tl lTIAl LI BRAIlIES 99.9$
RS-232 TOrn I'lTERFACl ONLY (l'rjEEllEOIF ooln IlAVE

lAA'UACTUREIlS INTERfACE)
UT£ll'IrlAI. IJrITtRf-'ct: AU.O'tI'S. RADIOS 99.95
IfrlTUlIoIAl. I't INTERFACE Wll S£l!IAl. • I RADlO POIIT 129.95
SPECTIlLJ.l AJtAlYWI MODll.E (CAU. FOfl PRlCEI
COMPL!T£ SYSTEMS INCL R.I.DIO, ....TERfACl. (XlI,lPlJtER.
A~AU£lLE (CAUFORPIlICE)

(602) 488-9755

KC8AU

* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VOC Operation

P.O, Box 31819
Phoenix, AZ 85046

IBM and APPLE DXCCKD8MP

New Technology (patent pending) converts any VHF or UHF FM receiver in to an
advanced Doppler shift radio direction finder. Simply plug into receiver'S antenna
and external speaker jacks. Uses four omnidirectional antennas, l ow noise, high
sensitIvity for weak signal detection. Call or write for full details and prices.pDOPPLER SYSTEMS, INC.

If you have an IBM o r companbte or a 12!lK Apple lie , lie , o r IIl1s (Wilh AppleWorks) you can
keep track o f your OXCC , \\'AS, or just yo ur everyday logsioK w ith our help \\'ilh your
comp ute r yo u can search. order, update , or print anyone of the marty data fields Included o r
you m ay ad d some o f your own. This makes il t"~y fO keep n at·" of allthe aw ards and Q SLs in
)'oue sh:telL For IBM we incl ude bUlh (he program and (he dara . For (h e Apple II scncs jus llhe
W ill is included fo r use wilh Apple \J/ o rks . Included in our data are a11 the I.T .U. & CQ zones
plus (he b.li (Ud~ and longiludes o f :tll rtle cerrem DXCC coc m rtes . AIM> all ecates and c;:ounl in
are Inc juded !

JUSI S 19.9S + S2,00 s&h (Ohio resscems add 5.75 % for (h e governor).

I Elgh tbnd Data I
RI. //3 AJC'll.andtr Road

aeu-ure. OhIo 4481 J 1 '. 'I
or call 4 19-88 6-J 80 7 or 419-529-5155 ..liilii.i

(SJ.OOoff!or pbone ordns) Visu (; .ue accepted
Apple &< AppleWo rko arc ""fl · TM of AppkComl'ulC' Inc. lB.\{ is arcg . TM nfl mcmal innal Bu~i nc.. Ma( hinn.

* Security Monitoring

* Stuck Microphones

* Cable TV l eaks

* Interference Location

CIRCLE 111 ON REA DER SERVICE CARO

ART-.
AIR 'I : A <0-010" inte r fe ce
for s . nd and r .ceive On O .
("wlo t ,A$(:1 1l .nd A)ff0ll .
~ •• ~i.h Co.-040r. VIC-20.
Op. r . tin, p .o,.a. In .eM.

SWL
,4.1R!)jS~: An AIR-l t ~ p .

oper.,in, prolu" fo r
use with your lnterfac e
h or dw..e. Both VIC _lO
and C.4/128 pr08 r .... on
one disl<. $l9. 9S
AU ·ROIl: ' ar lrl dle
vcro i on of AIRDISK for
CUI!!8 only. SU . H

ART ·l : A co.ple,e.inle rfac e .y. 'e.
fo r .end an d . e ce , n on 0, UTI
lta~dol , ASCII) and AlITO~ , for
~•• ~ itb t he Coe.odo r•• tll !!
<o.p~'. " Opera,ina pro,••• On
di.1 In<l~ded. 1I' 9 . no

199 . 95

SWL: A ••ce i ve o n lf Car t.ldae for
CW, un ("udo. , ASCll) f OT u • •
WI t h Co.-odo .e •• '1:'. Operatin,
pro,....n _. 164 . 0 0

AIRDISK

HAVE FUN
ON

20 METER
AM!

OF MARYL AND

Thue p rod~<:" for...,rly ..n~hctured h MICROLOG

8S24 DAKOTA DRIVE, GAITHERSBURG. MD 20877
(301) 258-7373

MORSE
COACH

G A N D G

'lORn COACH: '" Co",pltt.... chini
. n d test in; pro; r ... fo r I ..r n; n.
.he ~or, . cod. In • co r.ridRe .
f or C~ l or CI:8 . $l9. 9 ~

v, e SpeCIAL 119 . 91

ELECTRON ICS

Convert a Radio Shack TRC· 21B AM CB handheld ,
model 21-163&\ to 14286 Khz. . the 20 meter SPAM
frequency, RF output 1·2 watts, receive sensitivity a.8uv
for lOdb S+N /N , Just p lug in 2 crystals, replace and
add capacitors only, and tune up!

Send check or money order for $79.95 to:
Boucher Electronics
WB3ElL
P.o. Box 334
Erie, PA 1651 2.QJ34

CtIIlCU: :112 ON READER S£RYlCECAItO
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Num~2t onyourFNdback C8rd

Radio Direction Finding

Because or me critical lengths of
the phasing and matching lines,
your switch box will woo on onty
one band, just like the cross-polar
ized yagi. WA6DLQ's eeiuc is for
two meters, but you can make a
switcher for another band by scal
ing coax jumper lengthS by the
inverse ratio of the frequencies.

The quarter-wavelength 750
lines are impedance transformers
to allow paralleling two 500 an
tennas and leeding the combina
tion with SOO line. The quarter
and half-wavelengt h 500 lines
provide 90 and 180 deg rees
phase shift, respectively, for pc
tanzauon selection.

Small coax such as RG-5B
(son)and AG-59 (750) also works
for the phasing/matching lines.
You can even use smaller coax
such as RG·174 (500) and RG
179 (750) between th e switch
gangs. The lines are so short that
loss is not a problem. A foot of
RG·174 has only 0.15 dB loss at
lwO meters.

Don' t use AG-174 if you have a
high power transmitter or ampli li-

element #2 on the boom.
Why place the elements at a 45

degree angle to the boom instead
of one set horizontal and one set
vertical? Vince did it this way to
allow use of a metal mast. If one
element set were vertical, it would
interact with the metal mast, de
grading th e directional perfor
mance . Moreover, th is method
keeps the lower tips of the anten
nas higher above the car roof.

The swncher Box

The Minibox housing the switch
must prov ide plenty of room lor
the phasing lines . BNC recepta
cles are best for the three connec
tors, but you can also use SQ..239
UHF types . Mount them so that
their cen ter contacts just touch
th e wiper arms on the swi tc h
decks (see Photo D) and solder
them in place .

Setect your rotary switch for
good RF performance . Check
swap meets and surplus sources
lor switches specially designed
for RF use, with 60 degree detents
instead of the typical 30 degrees.

Photo A. An aluminum plate and U-bolts at the boom-to-mast joint allows
rotation of the boom to cha nge polarization.

Photo 8. SlipjOint for PVC quads. The hose clamp adjusts the tightness.

,

Clarke Harris WB6ADC uses a
clever arrangement that allows
him to change pola rization of his
quad by reaching out Irom ins ide
his van and pUll ing strings. The
strings rotate the boom 90 de
grees back and forth, with me
chanical stops at horizontal and
veneer pola rization posit ions.

HOMING IN

Crossed Vagis

Electronic polarizalion switch
ing is even better than mechanical
methods. It's perfect for hunting in
bad weather, since you don't have
to reach out or get out 10 twlst the
antenna boom. Several crossed
yagi antennas are available com
mercially for OSCAR work .

The Cushcrafl A144-' OT has' 0
elements, five for each polariza
tion, with a gamma match on each
driven element for direct connec
tion to son lines. You can mount
the antenna with elements hori
zontal and vertical, and bring a
separate coax line for each driven
element down to a two-way coax -

Antenna Setups ial switch near the driver's seat .
When you set up for T-hunting The following scheme is much

with an alum inum yagi, make pro- more versatile , and has been
visions for easy turning 01 the used successfully in many hunts
boom to select polarization. Some (and many wins) by Vince Stag-
long Cushcraft beams have mast- naro WA6DLQ. He adapted it from
to-boom plates like the one in Pho- work done by Brit ish VHF DXers,
to A. If yours doesn't, make your which was described in the RSG8
ow n with u-bcus and an alu- VHF/UHF Manual . A six-position
minum plate from a hardware rotary switch selects among four
store. u -cons should be snug, but linear polarizations and both
not so tight that the boom can' t be senses 01 circular polarization .
tumed by hand. Don' t forgel the WA6DLQ's crossed yagi anten-
jocswasners. na is home-bu ilt from two KLM

If you prefer a PVC and fiber- model 144·148-4 antennas. as
glass quad for fox-findinq, make a shown in Photo C. To make the
slip joint for changing polarization conversion , remove all elements
by using the technique of Photo B. from one of the KLM antennas and
The ',," PVC boom goes through mount them on the boom of the
the ~" x ¥' - x ~ . slip tee fitting, other antenna at exactly right an-
which is slotted with a saw cut g les to its ex isting elements .
th rough the top. Thin rings of PVC Added elements must be as close
material, cemented over the as possible on the boom to their
boom on each side 01 the tee, cross-polarized counterpa rts, and
keep it from slidi ng. An automo- origina l element spaci ng must be
nve hose clamp adjusts tightness. maintained .

It takes only a few seconds to The KLM antennas use folded
get out, reach up, and twist the d ipole dr iven e lements with
antenna from horizontal to vertical 4 :1 coax baluns 10 match SOO
or vice versa. Be sure to dress the feed li nes. Assemble the two
teednne with a bit of slack to ac- batuns per KLM 's inst ructions
commodate the boom rotation . A and connect them to the driven
'12- x '/2 . x V4 " tee is harder to lind, elements according to the inset
but it eliminates the need for PVC in Figure 1b. The inner conduc-
rings . Just spli t the top with a saw tors of the coaxes to the switch
and fo rce the boom through , box go to the lop terminals on
reaming out the inside of the tee t he driven elements . Dr iven
slightly il necessary. element #1 is forward of driven
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Joe Moell PE KIOV
PO Box 2508
Fullerton CA 92633

Select ing Polarization
In previou s colu mns, I ex

plained why your VHF transmitter
hunting antenna should have the
same pola rization as the antenna
used by the hider. If your hunting
antenna has the wrong pcrartea
tion , the directly propagated sig
nal will appear to be much weak
er. Worse yet, reflected signals
from terrain features can appear
stronger relat ive to the direct sig
nal , resulting in lalse bearings.

Unless hunt rules restrict the
hider to a spec ific polarization,
your RDF antenna should be eo
justable for horizontal and vertical
polarization, and, if possible, for
everything in between. Doppters
and some switched-antenna RDF
sets can' t change polarization,
but it's easy with quads and
beams.



Photo D. Inside view of the switcher box, showing the three-deck ceram
ic switch with wiper lugs soldered directly to the BNC jacks.

Figure 1. (a) Schematic diagram of the polarization switcher box. (b) The baluns that connect to
the driven elements are 4: 1.

driven elements. The incoming
wavefront at the two antennas
mus1 arrive at the switch box in
puts at exactly the same instant .
Therefore, the two leao-ns must
be the same length, except to cor
rect for the distance between the
driven elements on the boom. For
example. if DE1 and DE2 are ex
actly one inch apart on the boom,
make the lead from DE2 exactly
~4 (Remember the velocity tao
torI) shorter 10 provide this com
pensation.

the circular switch positions. like
wise, a circularty polarized signal
will appear to have nearty equal
Slrength in the lour linearty polar
iZed switch positions, and will be
about 3 dB stronger in the correct
circular switch position.

Check polarization f requently
through the hunt, particularly as
you go over hilltops. What ap
pears to be a 45-degrea or cir
cularly polarized signal at the
starting point may tum out to be
somethi ng completely ditterent
as you close in. Polarization will

Outguessing the Hider be correct only when the signal is
A multiple polarization antenna exactly " on axis." Signals Irom

system is a big help when hills and the side and rear of the antenna
buildings cause signal reflect ions often produce incorrect polarity
and multipath. At the start 01 the indications.
hunt, check all d irections and all Even if your antenna system
polarizations to lind the stronges1 switcher is built perfectly, your re-
and clearest signal, using your S- ceiver input impedance is prcce-
meter il the signal is strong blynotexactlySOOoverlheentire
enough. If not , use your noise me- band. This mismatch between the
ter if you have one. (If you don't antenna system and the receiver
have one , don't despair. There can occasionally cause incorrect
will be one in this column soon .) polarization indications with this

In situations when there are switChing system . This is not a
nearty equal signal strengths in practical pmbtem in transmitter
more than one linear pola rization hunting, but it will cause errors if
position or in more than one crrec- you try to use the antenna system
tion, the bearing with least nutter for serious propagation studies or
and fewest fluctuations is proba- laboratory-type instrumentation.
bly the direct signal. The mismatch can be masked by

Some hunters have noticed that switching in 10 dB or so on your
horizontally polarized signals allenuator when polarizat ion
have much less polarization shift measurement accuracy is impor-
as they knif&-edge over hills and tant. (You do have a 500 imped-
bounce back from them, com- aoce attenuator, don't you ?)
pared to vertical signals, which One last caution: don't tum the
read ily shift and sometimes ap- selector switch while transmitt ing.
pear to go circular. But don't con- Good luck, and come back next
sider this a hard and last rule. time lor ways to support your an-

A linearly polarized signal will tenna mast. Get ready to drill that
appear to be about 3 dB weaker in big hole in the car roof! DI
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the coax jumpers. The center con
ductor of each line goes to the
switch lug, and the braid goes to a
ground ring made of copper bus
wire surro un d in g the swi tch
decks, as shown in Photo D.

In three places, a transformer
line and a phase shift tine must be
connected in series between
switch decks . Do not use connec
tors at the junction 01the two ca
bles. Remove the jacket Ih· from
each end and retract the braid.
Solder the center conductors to
gether and tape over that junction.
Then smooth the braids together
over the tape , wrap some fine
bare wire over the junction , and
solder carefully and quickly. Cov·
er the whole joint with electrical
tape or shrink sleeving .

Use low-loss foam coax such as
RG-58X for the two lines between
the switch box and the antenna-

PhOto C. The muJtiple-poianza
riOn r agi is made from two KLM
beams. Note rhat element sersare
at 45 degree angles to the mast.

.,-it's rated at only 45 Watts
maximum at two meters . Vince
used RG·122 (500) and Belden
8260 (750), which are larger than
RG-174 but smaller than RG-58.
They handle reasonable power
and are easy to wire in.

See Figure la. The solid 
dielectric coax types mentioned
above have 69 .5% velocity of
propagation. Quarter wavelength
lines (90 degrees phase shift) are
13V. ~ and the half-wavelength
line (160 degrees phase shift) is
26Y.z M long . Cut eight quarter
wavelength lines from 750 coax
(" A" jumpers), two quarter- wave
length lines from 500 coal! ("B"
jumpers) , and one half-wave
length line from 500 coal! ("C"
jumper).

I don', recommend loam dielec
tric coal! for phasing lines, be
cause its velocity of propagation
changes the lengths. A typical lac
tor lor foam coax is 75%, but it
varies. You can determine the cor
rect value for your coax from ta
bles in handbooks and catalogs,
and scale the lengths accordingly,
or you can cut the lines to reso
nance with a dip meter. The two D
jumpers are short pieces of bare
wire going directly between the
appropriate switch terminals.

Strip the bra id back Y.z Mand the
dielectric back v. ~ on each end 01
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Blake carelully checked the
wiring for the Yaesu/Kenpro rota
tors. It is very easy to invert rotator
orientation or mis-wire the sys
tem, with two units and comro
lines involved. Take note of this:
Carefully check your system on
the ground and label atl lines,
including the coax.

Since satellite antennas only
need a good view of the sky, they
don' t need much tower. The struc
tu re in Photo A is just high enough
to allow the antennas to look over
the top of Blake's roof. From the
street they are not even visible.

A typical HF yagi is a two-di
mensional antenna. When put to
gether, it will lie lIat on the ground.
Satelli te antennas designed lor
circu lar pola rizatio n are tnree-dl
mensicnat. They are bulky and
can be difficult to transport to the
top of any structure, especially a
tower with guy wires. Blake did not
have guys, but a hoist was used
for safety, and it did make lnstana
uoo easier.

For a satellite system, the az
imuth rotator can be mounted in
side the tower or supporting struc
ture , but the elevation rotator
must be in the clear. In this case,
however, the complete system
was mounted to a custom-made
plate on the top of the tower.

Many satellite enthusiasts use
Belden 99 13 coax for their anten
na installations to keep line losses
low. If run around the rotators,
make sure to keep a generous

Photo A. KASOOO and NSLKJ
position the satellite antennas.

Antennas and Antenna Systems

While winte r in much of North
America has forced hams to put
aside antenna projects, this is
sometimes the best season for
outdoor work in South Texas.
Summers can be oppressively hu
mid and hot.

Antenna systems for satellite
chasi ng can be simple and incon
spicuous, yet provide excellent re
sults. A recent antenna party at
W5EBH provided an opportunity
to get some pictures of a system
as it was put together.

In the January "Hamsats"
column, I noted several antenna
systems that active satellite oper
ators prefer. The quad used by
Blake W5EBH on 2 meters is not
typical, but it was available and
provided satisfying contacts. The
70 em antenna is a KLM 18C with
polarization switcher.

SAT satellite tracking program
and the latest NASA orbital pre
dictions were used for the compu
tations.

A-Q-l0 was in service during all
01the events. It will hopefulty also
be in operation during October
1989, the eslimated time 01 the
next southernmost apogee.

This effort is not presented as
some phenomenal achievement.
The same results can be duplicat
ed by the most modest satellite
station. It merely indicates one of
the many activities that are a part
of operating one of the most so
phislicated forms of amateur ra
dio. How many operators will be
"on frequency" for the next
southernmost apogee of A.().10,
or the first northernmost apogee
of A.().13?

Photo B. KASODO secures the tower topplate for thearray.

those on the HF bands.
Dave Guimont WB6LLO prefers

events correspond ing to mile
stones in a satellite's lile in orbit.
The opening day of general
transponder use on A.().13, July
23, 1988, was such an event.
Dave began his pursuit of such
milestones live years earlier on
August 7, 1983 with opening day
on AMSAT.QSCAA·10. Table 1
li sts contacts Dave has made
during noteworthy days in A.().
10'slife.

The launch date, first opera.
tiona day, apogee equator cross
ings, and maximum northings and
southings are among significant
events in the lile of an amateur
satellite. The apogee's sub-lati
tude posit ion outl ines a cyclic path
on the surface of the earth as
determined byorbital parameters.
In the case 01 A.().lO, the com
plete cycle takes approximate
ly three years and nine months.
WB6LLO has completed a con
tact at each of these events.
A-0-13 takes about 20 years
to complete the same cycle .
Those who made contacts on
A·0·13's " opening day" have
begun their own quest lor coer
ating milestones via satellite.

The equator crossings and the
ext remes of lat itude Dave pin
pointed in Table 1 were deter
mined by 3O-second " bracketing"
during an appl icable five minute
period. An IBM PC with an AM-

Operating Milestones

AMSAT NA has issued certm
cates to entrcse who made con
tacts with specified stations on A·
0-13's first day 01 operation .
Other operati ng events under
study include a toxhunt (hidden
transmitter hunt) via satellite, and
one- or two-hour sprin ts simi lar to
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ZROTest

The ZAO Technical Achieve
ment Program or " ZAO Test" be
gan on A.().13 in mid.January at
ter successful reorientation 01 the
satellite. This activity is a test of
operating skill and equipment per
formance. The tests can only be
run when the satellite-poinling an
gie provides uniform signal
strengths within the satellite's
footprint

During a typical ZAO Test , a
control station sends and repeats
numeric code groups at gradually
reduced power levels (3 dB each
time) . Partic ipating operators
measure the sensitivity of their
systems by monitoring and
record ing the contents of the
transmissions. Those who can
copy the satellite's beacon can
copy level " zero" of the test. The
challenge is to copy the lower
power-level transmissions.

All satell ite enthusiasts are in
vited to listen to the A.().13 ZRO
Tests. The downlink frequency on
Mode B (70 ern up and 2 meters
down) is 145.840 MHz. Mode L (23
em up and 70 em down) Z AO
Tests will be scheduled later in the
veer. All transmissions are CW at
10 wpm. Check the AMSAT Nets
and Packet bulletins for sched
ules and updates. Other eeck
ground information can be found
in the November 1988 "Hamsats"
column and " Satellite Awards" by
WBSRMA in the May 1988 issue
of 73.

Satellite Act ivit ies

During 1989, AMSAT NA is
promoting events, contests, and
operating activities via AMSAT·
OSCAA·13. The satellite is a limit
ed resource, so activities which
can overload the transponders
and cause battery degradation
are avoided.

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083



The Kan... City Tracker is a hardware and softw are package that connects between your rotor controller and an IBM XT, AT, or
c lone. It cont rols your antenna array. lell ing your PC track any satell ite or orbita l body, The K••••• City Tracker hardware
consists of a half -size interface card that plugs into your PC, It can be connected directly to a Yaesu/Kenpm 54OOA15600A rotor
controUer. It can be connected to other rotor assemblies using our Rotor Interface Option,

The Ke•••• City Tuner is a companion product that is used in satelli te work. It can provide automatic doppler-shift compensation
lor d igital satellite w ork The Tuner is compatible WIth most rigs includ ing vaesu. Kenwood . and rcom. It controls your redrc thru its
serial computer port (If eresenn or through the radio 's up/down mic-click inte rface.

The Ken... City Tracker and Tuner incl ude cus tom serial interfaces and do not use your compu ter's valuable COM M ports. The
software runs in your PC's " spa re time," letting you run other programs at the same t ime.

The Kan••• City Tracker and Tuner programs are "Termina te -and -Stay-Resident " programs that att ach themselves to DOS and
disappear. You can ru n other DOS programs while your antenna tracks its t arget and your radios are tuned under computer control.
Th is unique feature is especia lly usefu l for d igital sate lli te work; a comm unications program like PROCOMM can be run w hi le the PC
alms your an tennas and tunes your ra r nos in its spa re l ime. Sta tus pop-up w indows allow the user to review and change current and
upcom ing radio and antenna parameters. Th e KC Tracker is compatible with 005 2.00 or higher and will run under DESO-V1EW.

Satellite aod EME Work
The Kan••• City Tr.cker and Kana•• City Tuner are fully
compat ible w ith AMSAT's OUIKTRAK (32) and with Silicon
Solution's GRAFTRA K (2.01 These programs can be used to load
the Kan... City Tracker'. tables With more t han 50 satellite
passes We also supply assembled & tested TA PR PSK modems
With cases and 11Ov power supplies.

DX. Coate.h. aod Net_
Working OX or contests and need three hands1 Use the Kan...
City Tracker pop -up 10 w ork your antenna rot or for you. The
Kan••• City Tr.cker is compatib le With a ll OX log g ing
proqrams A specer ca llsign aiming program IS meluded lor
working nets.

Packet DDS
The Ken.._ City Tracker comes complete WIth special control
programs t hat allow the packet BBS user or comrot-cc to per form
au to mated an tenna almmg over an hour, a day, or a w eek You r
BSS or packet station can be programmed 10 auto mat ically soncn
mail from remote packet sites.

Vi.ioaolmpair-ed Hams
The Kan.._ City Tracker has a special morse-code sender
section th at will announce t he rotor posmon and status auto
matically or on request The speed and spacing of the code are
adjustable ,

The Kan... City Tracker and Tuner packages include the
PC interface ca rd, interlace connector, software diskette . and
instructions, Each Kansas City unit carries a one year w arranty.

• KC Tracker package for the Yaesu /Kenpro
5400A/56OOA controller ,." . ............ s 189

• Interlace cable for Yaesu/Kenpro
54OOA/5600A s 19

• Rotor Interface Option Ito connect to
ANY rotor s] , , . . ... .... $ 30

• KCTuner Option , .. , $ 79

• Assembled & tested TAPR PSK modem With case &
11Ov power supply $219

• AMSAT QUlkTrak sohware """ , s 75

V isa and MasterCard accepted
Shlppmg and handling: $5. $20 for international shipments
Price s subject to ch ange w it hout notice

l. l. Grace
Communications Products

41 Acecra Drive . Voorhees. NJ 08043 • USA

For more 1010 Telephone 609 -751·1018
CompuServe 72677.1107



Photo D. The finished satellite antenna installation at W5EBH.

"The Orbit adjusted to contom to NASA variations.
" " One of the several stations contacted.

Station" •
WA5ZIB
KB7RV

O"'LM
VE3ER
W2PAV
VK7ZBX
VE5XU

presented in last month's column.
The ground control stations at
tempt to adhere to predicted oper
ating itineraries, but minor modifi.
cat ions are common. Mode S
operation is the most difficult to
predict. fJl

From The Log of WB6LLO

D.te Time OrbIU' "
7 AUG1983 OO3OZ 112
19 MAY 1984 2000Z 701
1 MAR 1985 O85OZ 1352
28 FEB 1986 18152 2043
27 JAN 1987 0021Z 2727
5 JAN 1988 1006Z 3433
110EC1988 O935Z 4135

,

Event
Init ial contact
1st North most
1st Equator cross
1st South most
2nd Equator
2nd North most
3rd Equator

not properly illuminated, opera
tion via th is veteran satell ite is
suspended . Watch the AMSAT
Nets for updates.

A-O-13 continues with exem
plary cove rage and activity. Pre
posed operating schedules were

times.
After a few months of great

operation, A..()-1O is back in hiber
nation. When the solar panels are

Photo C. WA5ZIB puts a generous
loop in the feed/rotator lines from
the antennas to the tower.

loop of this cable around the rota
tors (see Photo B) to keep rota
tional stress low. The 9913 cable
has a loil shield that does not twist
well. Any twisting 01the cable near
a connector may cause the ccn
nector eventually to fail, due to the
shield detaching, or the whOle ca
ble wooing lOOse of the assembly.

After a few hou rs of work in
Blake 's back yard , the antennas
were up and the cables secured
and lished through the attic. Does
it work? You bet! Although its ap
pearance is strange, the array is
balanced and it performs well on
Modes B and J (2 meters up and
70 cm down).

Updates

AS-10/" continues with Mode
A (2 meters up and 10 down) sev
en days a week . Mode K (15 me
ters up and 10 down) has been
activated simultaneousl y w ith
Mode A on some weekdays.

FUji..QSCAR-12 has been acti
vated lor very limited operation .
Operating schedu les can be
found on the AMSAT nets and
also via tile bulletins on UoSAT
OSCAR-" (1200 baud Bell 202
lormat). Extended schedules are
subject to Change, but have been
posted on the F..Q-12 BBS during
Mode JD (digital BBS) operating

Manufacturers of Quality Communications l£.q'!ipmenl

---

-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Duptexers

Hi Pro'E' EXPANDABLE REPEATER SYSTEM
• A NEW CONCEPT I'" REPEATER OESlG.... THE Hi Pro " E" 1$ AN EXF'l'NCWllE REPEATER wrTH THE FOl.U1MNO fEATURES· A BASIC REPEATER WHCH WOUlD IN

CU« A COMPlETE RECEIVER, TAANSMrmR. COR. A'IONT Pl'NELCONTAOLS ANO 1NOlCATORS. l.DC.Al. $PEAKEA ANO MIC JoIO( ANO CAPABLE OF FUT\..IAE

EXPANSION "l.J. HOUSEO IN AN EXTREMELY RUGGEo. ENClOSEO. 1!HNCH RACK MOUNTA8t.E CABINET

• THIS SYSTEM CAN BE EXf'lO.NOE[) AT TIME OF PURICHASE OA CAN BE AN AFTER-PURICHASE ADO ON THE ADO ONS ME-HGHER POWER. 1101220 \1M; PC1tVER

SUPPLY, IOENTIFlER. AUTO Pll.TCH. OFt COMPUTER CONTROt.l£RS. IN ADOIT1ON 10 THESE ADO (lINS AN AOOITJONAl RECEN'ER ANa TRANSMfTTER CAN BE

MOUNTED INTERNALlY FOA USE AS CONTROL LINKS. REMOTE SASE OR DUAL BAND OPERATION. ETC

• AN EXTENSION ~NEL is AVAILABLE FOR L.ClCAL MONITORING OF THE REPEATER ANa CONTAINS ALL NECESSARY METERING. STATUS LIGHTS ANa INDICATORS AlL

ADD ONS ARE AVAIlABLE FROM THE CQM Plt.NY AND ARE COMPLETE INCWOING INsmucTlONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051
C1C ~~

Telex 499 0741 MElCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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DEALER DIRECTORY
CALIFORNIA

Burbank
New HAM S10re open and ready 10 male. DEAL.
We carry all lines, ship UPS, and are open Sunday.
A· TECH ELECTRO S ICS. 1033 HolI, ..nod
"....t . Burbank CA 91505; (818) 8-15-9203.

San {Mao
Hard 10 fi nd parts, surplus electron ics, standard line
nems. Hams, Ilobbyi.~IS , industrial professionals-e.
from nuts & bolts 10 laser diodes.. .Electronically
speaking. Gateway 's gOi il! M·F 9·5:30 Sal. 9·5.
G ATEWAV ELECTROSIC,",. 9212 Chcsapt'llke
Orin, San Diq:o CA 921 23; (619) 279-6802.

COLORADO

Denver-
Hard 10 find parts. surplus electronics, standa rd line
items. Hams, hobbyists, industrial professionals
from nulS & bcus 10 laser diodes... Elect ronically
speaking. Gateway's gOl it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRO 'li ICS. 5115~. f tdtral
Bhd. 132. Denl er CO 110221; (303) 453-5444.

Englewood
Rocky Mountain Amateur/Shortwave Specialists .
Ten-Tee. Yeesu, JRC-NRD, Sony. MFJ , KLM , and
Ol:her fine gear. Newand Used. Visa/MC. Antennas.
Books, and Discount Prices, loo ! ALLIED APPLI
A-,"CE & RADIO. 4253 South Broad..ay. F:n~l~

..cod, CO 841110; (3031761-7305.

DELAWARE

New Castle
Factory authorized dealer! Yaesu,ICOM , Ten-Tee ,
KDK. Kenwood . AEA. Kamronics , Santee . Full
line of accessories. No sales tn in Delaware. One
mile off (·95. DELAWARE AMATEl:R Sl:P·
PLY. 71 Mndo..' Road, 'lie..' Casde DE 19720;
(3Ol) 328-1728.

IDAHO

Presten
Ross WB7BYZ has the largest stock of amateur
gear in the Intermountain West and lhe best prices.
C.1l me for all your ham needs . ROSS DIS
TRIBIITI'liG . 78 S. Stil le. PresIon ID 83263:
(208) 852-<1830.

KANSAS

Hiawatha
Large selec tion of editor's choice PC software al
compennve prices . l!'Ijl.A:"riD SOFTWARE. 510
Oregon SC ,. Hia.. a tha KS 66434: (913) 742·36JO
(K S); (800) 453-2232 (US).

Wellinl:l0n
We have it! ASTRON, BUTIERNUT, ENCOMM ,
HEATHKIT, GO RDON WEST, KANTRONICS.
LASER CO MPUTERS, MFJ , RADIO SHACK,
TEN·TEC. VAWR ANTENNAS & more. Small
town service with discount prices. DASDYS.
124 50. Washinitlon . WellinKlon , KS. 67 152.
(3161 326-6314.

MISSOURI

sr. Louts
Hard to find pam, serprus elect ronics. standard line
items. Hams , hobbyists.. industrial professjonals-e
from nuts & boilS to laser d)odes.. .Electronscally
speaking. Gateway 's got il! M-F 9--5:30 Sal , 9-5.
GATEWAY EI.ECfRO:'liICS, 8123 Pat;e RI"d .•
St . Louls MO 63130: (314) 427-6116.

NEW HAMPSHIRE

0...,
Serving the ham community with new and used
cqu ipmcm. We !>lock and service IIlOSI major lines:
AEA , ASiron . B&W, Cusbcrafr , Encomm, Hy
Gain , Hustler. ICOM, Kenwood , KLM , Larsen ,
Mirage, Mosley; books, rotors , cable and connec
tors. Business hours Mon.- Sat. 10- 5, Thursday
10- 7 , C losed Sun .tHo liday s. RIVI<:NIH-:!. L
t-:l.ECTROSICS. 8 Londonderry Road, OcrI')'
xn 03038; (603)434-5371.

l"EW JERSEY

L)ndhunt
A fu ll service Ham Radio Store! Discount sales
and service on most major brands . Monday to Friday
10:OOam to 7:00pm. Saturday 9:00am to 3:00pm
'Ai mile south of Rt. 3. ARARI S S YSTEMS,
227 Stup esanl A' ~nue. L) ndhurst :'IiJ 0707 1;
(20 1) 939-0015.

Park Ridge
Bergen Counly 's oldest and only SWUAmaleur
dealer . Specializing in HF receiving systems. anten
nas , hamlSWL accessories, books. Kenwood , JRC,
Yacsc . lcom. I mile from Garden State Parkway
E~ i l 172 . Tu-Fri 10 - 5; Sal 10 -3 . G ILF ER
SnORTW AVE. 52 Park A\'enue. Park Ridlte. SJ
076..."6: (201) ) 9 1-7887.

l"EWYORK

Jamesto.. n
Western New York's fi nest amateur radio dealer
featuri ng ICO M- Larsen- AEA- Hamtrontcs-As
Iron. New and used gear. VIIF CO :'tI:'tfUNICA·
TIO:'liS , 915 :'Iiorth :\lain St .• J ameslo.. n 'liY
14701, (716) 664--6345.

Manhattan
Manhattan' s la rgest and only ham and two-way
Radio Store. Feat uring MOTOROLA, ICOM ,
KENWOOD, YAESU, AEA, SONY , UNIDEN,
etc . Full stoc ko f' radios and accesseries. Open 7 days
M-F, 9-6:30 pm; Sal & Sun, 10-5 pm . We ship
worldw id e . BARRY ELEC TRO'liI CS. 512
Brootd... ) . :"'rie..' York :'11...· 100 12; (212) 925-7000.
FAX (2 12) 925-7001.

NORTH CAROLINA

Gr«n~boro

9a.m. 10 7p.m. Closed Monday. ICOM our special
ty-Sales & Service . F&M ELECTROSICS. 3520
Rockinltham Road. Gr'ffIL'iboro 'liC 27407; (9 19)
299-3437.

011I0

Columbus
Cenlra l Ohio's full -line authori zed deale r fo r
Kenwood , ICO M, Yaesu. Ten-Tee , Info-Tech ,
Japan Radio, AEA, Cushcraft . Hosner , and But
ternut. New and used equipment on display and
oper3lional in our 4(0) sq.ft . store . Large SWL
department , too . V:"ri IVERS AL AMAT EVR
RADI O. 1280 Aida Drhe. Re) noh.....burg (CoIum
bllS) O H 4.3068: (614) 866--4267.

PENNSYLVANIA

Trevose
AUlhorized factory sales and service . KENWOOD,
ICOM , YAFSU, featuri ng AMERITRON, B&W,
MFJ. HYG AIN. KLM . CUSHC RAFT, HUS
TLER . KASTROllo:ICS. AEA , VIB ROPLEX ,
HElL, CALLBooK. ARRL Publications, and
much more . HA:'tnRO:"'riI CS . I:"'riC .• 4033
Bro..n~yille Road. Trevose PA 190-17: (215) 357
1-100. FAX (2 15) 355-8958. Sal" Order 1-800
426-2820,

TEXAS

Dallas
In Dall as si nce 1960 . We fea ture Kenwood .
ICOM . Yaesu. AEA , Bunemut, Rohn, amateur
publicalions. and a full line of accessories . Factory
authorized Kenwood Service Center. EI.ECTROS
IC C I-:STF.R, I!'IjC ., 2809 Ros.~ Ale.• Dallas TX
75201; (214) %9-1936.

lIouston
Hard to lind pans. surplus electronics . standard line
item~ . Hams. hobbyists , induSi rial professionals
from euu & boilS 10 laser dlodn...Ekctronically
spea ki ng. Gate .. ay ·s gOI it ! M· F 9-5 :30
Sal . 9 -5 .G ATEW AY ELECTRO:"'riICS. 9890
Westp.rk Dril e. Hou~lon TX 77063; (7 13)
978--6575.

5oulh..est Houston
Full line of Eq uiprnenr an d Accessories, m 
hou se se rv tce . 'texas # 1 Te n Tee Dea ler !
I\lI SSIO'Ii CO :'< I MV :'\I' I C AT I O !'lj S , 1190.\
Alid ..clodine, Su it~ 500. Houston TX 77082;
(713) 879-7764.

DEALERS
Your company name and message can contain up to 25 words fo r as li ttle as $300 yearly (prepaid), o r S175 for six months (prepaid) . No mention o f
mail-o rde r business permitted. Directory te xt and payment must reach us 60days in adva nce of publica tion. For exa mple , advertising fo r the April
' 89 issue m ust be in our hands by February 1st. Mail to 73 Amateur Radio, Rebecca Niemel a , WG E Center, Peterbo rough . NH 0 3458.
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CORPORATION

u ry
Irv ine. CA 9271 8
(71 4 ) 458-7277

INSIDE VIEW- R$·12A

ASTRON POWER SUPPLIES
• HEAVY DUTY' HIGH QUALITY' RUGGED' RELIABLE·

SPECIAL fEATURES 'ERfDR.ANCE SPECIFIC.TlDHS
• SOliDSTATE ELfCTRQNICAUY REGULATED • INPUT VOLTAGE: 105-1 25 VAG
• fOl.D..BACl( CURRENT UMITING Protects Power Supply • OUTPUT VOLTAGE: 13.BVOC ! 0.05 volts

from eKCeSSive CU"fenl & continUOtJS shorted outPut (1l'II.ernally Adjustable: 11-15 VOC)
• CROWBAR OVER VOLJAGE PROTECTION on all MoOeIs • RIPPLE Less than 5mY peak 10 peak (lull load &

IIct,1 1'·3A. 1S·4A, 11-5A. low line)
• MAINTAIN REGULATION & LOW RIPPLE at low line Inpul • AlII Inll.,I, wll' 2:Z0 VAe 1'_11n UI ,1

Voltage
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT RISE
• THREE CONOUCTOA POWERCORD
• ONE YEAR WARRANTY . MADE IN U.S.A.

MOOEl RS·50A MOOEl RS-SOM

RM SERIES 19" X 5'/. RACK MOUNT POWER SUPPLIES

Culi..ln res- SlzetlNI S~ip, IRI

MODEl Dlt, [A_,al lA_,I] MxW xD WI. (I".J
RM-l 2A 9 12 5'1. x 19 x 8'to 16....".. 25 35 5'4 x 19 x 12'1z J8
....50' 37 50 5'" x 19 x 12\1, 50

• 5eparate Voh and Am9 Meiers
AM-12M 9 12 5... x 19 x 8V. 16
AM·"" 25 35 511. x 19 x 12'11 J8

MODEL RM-35M RM-SOM 37 50 5'/0 x 19 x 12'it 50

RS-A SERIES CnU..... ICS' Sin [IN] U i"il.
MODEl 011, lA_, l l lA_,sl !lxW x l WI. Il h .(
RS-JA 2. ' J 3 x 41fo x 5lio •...., J • 3li, x 6"1 x 9 s
RS-SA • s 31'i x 6'it x]V• 7
RS-7A s 7 3",")(6"'x9 9
RS-7B s 7 .. x 7\iz x 10", 10
RS-l0A 7.' 10 .. x 7\iz x tO li. 11
RS-12A 9 12 aw x ax a 13
RS-12B 9 12 .. x 7'12 X 10'1, 13
RS-"" 16 '" s x s x te» 18
RS-35' 25 35 5x 11)(11 27

MODEL RS·7A RS-50' 37 50 6)( 13"'x l1 "
RS-M SERIES C•• li..... ICI' Silll l_1 Ui"ill

MODel D," ' ... . . 1) IA_,I) 11 )(. )( 1 Wt·llh·1
• • Switchable volt and Amp meter

RS-12M 9 12 4'hx8x9 13

• Separate volt and Amp meters
RS-20M 16 '" Sx9xl0'h 18
RS-35M 25 35 5 X 11 x 11 27

MODEL AS-35M
RS-50M 37 50 6 x 13lio x 11 "

VS-M AND VRM-M SERIES • Separate Von and Amp Metefs . Output Ikltlgt ad~ble from 2-15 wits . Ctnem limit adjustable from 1.5 amps
10 Full Load

C.. li ....' les' Slz, (111 ) Ui"I••
MODEl 0.1, Ib,I) 1"-'1) H x W x 0 WI. [lh. 1

@13.8VDC @tOVDC @5VDC @13.BV
VS- 12M 9 5 2 " 4'1, x 8 x 9 1J
VS-:!OM 16 9 • '" 5x9x101':1 '"VS-"" 25 15 7 as 5x11x11 29
VS-SOM J7 22 10 50 6 x 13'" x 11 "

• Variable rack rnoul'll. pow.- supplies
VRM-J5" 25 15 7 35 5V. x 19 x 12"" J8

MODEL VS-35M VRM-50M J7 22 10 50 5'10 x 19 x 12'" 50

RS-S SERIES • Buill in speaker

e..Ii ..... les' Slz'l llll " 1,,11'
MODEl '11, ll·_'1 l ._1 I x W x l Wl.llh ·1
RS-7S s 7 4 x 71':1 x 10lio 10
RS-1OS 7.' 10 e x 71':1 x 10"," 12
RS-12S 9 12 41':1 x 8 x 9 1J
RS-2<lS 19 '" 5 x 9 x 10""' 18

"ICS-Inlerminenl (:(Jmmllnlcatlon sevce (50"1. Dilly cscre 5m1n. on 5 min. oft) CIRCLE 18 ON READER SE RVICE CARD



Tom Gregory N4NW operating TN4NW from Brazzaville, Congo, using
W82DNO's computer logging program.

secor's secretary out to dinner,to
the tune of about $200. Even a
lowly beer costs $1 1 in Braz
zavil le!

Having Brazzaville within sight
of his home in Zaire has prompted
Tom to raise an interesting ques
tion. If he set up a remote VHF link
from his QTH in Kinshasa to the
HF station in Brazzaville, would
the TN4NW OSOs so obtained
count for eXCC? The station and
operator would both be appropri
ately licensed, and the HF station
would be in the Congo. II would be
similar to having a very long mi
crophone cord. II a shipboard op
erator sticks his antenna on the
shore, it counts as a land-based
station: why should a VHF link be
any different? An intriguing ques
tion that the OX Advisory Commit
tee may wish to explore soon.

Tom Gregory's Comments

Tom N4NW added some more
comments recently: " The logis
nee of crossing to Brazzaville and
remaining there a number of days
for operation of TN4NW are al
most overwhelming. On top of the
cost of travel, and hassles with
border officials, there is the daily
expense of living in Brazzaville.
However, I can overcome the
costs, with the support of OXers
worldwide, and overcome the has
sles with border officials. What I
have not been able to overcome is
the poor operating practices on
the part of a number of hams, par
ti cula rly those in so me of the
Southern and Eastern European
countries. On top of these poor
operating practices comes Ihe
addition 01 American hams who
continuously request frequency
changes, mode changes , and
schedule information. I ask hams,
what happened to the practice of
listening and working the station
when and where he is, and listen
ing to determine what is planned
for other times, frequencies, and
modes?"

In May, Tom had still not re
ceived the license. He was con
cerned over the lack of response.
His wife was seriously concerned.
Inquiries finally pried the license
out of the PIT: TN4NW, valid for
six months, and renewable. Tom
immediately made plans to oper
ate from Congo.

TN4NW On The Air

There are two ways to cross the
Congo River: by the ferry Matadi,
with the goats, chickens, and
overc rowded conditions: or by pri
vate boat, for considerably more
money. With more t han 600
pounds of radios , computers, an
tenna, and tower, Tom elected to
take the private craft.

On the weekend of June 30,
Tom hauled his gear to the home
of the secretary 01 the American
Ambassador in Brazzaville, who
had offered the use of her house
as a base for TN4NW. Tom quick
ly set up his 40 foot tower and
tribander, and plugged his donat
ed ICOM 1C-761 into a power c0n

ditioner designed to even oul the
surges and peaks that can destroy
sensitive electronic gear. A porta
ble Compaq computer performed
all logg ing functions, running
WB2DND 's logg ing souwe re.
Tom backed up the computer
memory with a hard copy printout
in case something happened to
the computer hard disk.

The operation was highly suc
cessful. That weekend Tom
logged 8,056 asos with 5,700
dillerent stations, giving thou
sands 01 DXers their first shot at
the Congo. A subsequent trip in
November logged thousands
more. Tom made an effort to re
peat each callsign, to eliminate
ambiguity , and to reduce in
surance contacts. However, the
many requests fo r contacts on
other bands, such as 40, 80, and
160 meters, were a great time
waster. His license was not valid
for 160, and the low bands are
very noisy in tropical Congo, due
to the constant thunderstorms . The WB20NO Logging Program
Despite the occasional abuse by Many DXers working TN4NW
over-anxious DXers, Tom contin- were surprised when Tom said
ued with his game plan to give as that they had already worked on
many DXers as possible a new this band . The speed at which he
country. came back with this information

Unfortunately, this DXpedition obviously precluded any paper
was not without considerable duping method. Tom used a log-
monetary cost. For each lime ging program especially designed
across the river, despite the rera- for his needs by Don Greenbaum
tively short distance, Tom had to WB2DND.
pay $77 in boat fees, and a hotel Tom wanted a logging program
bill totaling hundreds of dollars. to accomplish the second 01 his
Plus , in compensation for the do- goals. After putting a rare cou ntry
nation of operating space , Tom on the air, he wanted to give a new
felt obliged to take the ambas- country to as many OXers as pee-
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survey . Tom alone had made
40 ,000 contacts f rom Zaire as
9Q5NW, and there were several
other active amateurs in the coon
try . But the Congo was another
story.

Amateur operation from the
Congo has been scarce since the
early 198Os. In fact , the Congo
ranked 36th on the " Most Want
ed" survey in 1987. The lure of a
rare country within sight of his
home prompted Tom to seriously
pursue an amateur license for TN.

Tom's work took him to Braz
zaville on a regUlar bas is, and he
used his embassy contacts to be
gin the long task of Obtaining
written operating permission. In
April 1987, he sent his application
for a license to the Congo PIT,
which forwarded it to the OSGE,
the state se curity arm of the
Congo's government. Through
the US embassy, Tom continued
to track progress of the applica
tion, and was finally able to win an
appointment with the Director
General of Communications. Dur
ing the interview, conducted in
French with an interpreter, the Di
rector quizzed Tom on hiS back
ground, military service, his job at
the embassy, and more. Appar
enlly sat isfied with Tom 's re
sponses, he agreed to provide an
amateur license, once Tom paid
the application fee.

" How much is the fee?" Tom
inquired.

The officia l responded with an
outrageous, and obviously arbi
trary figure , " 200, 000 Central
Alrican Francs," or over US$300.
Tom gulped, excused himself to
retu rn to the US embassy for the
money, and immediately returned
with the cash. The month was
February 1988.

Hams Around the World

Ox

TN4NW DXpedition
tathe Congo

"I wanted 10 put a country on
the air that hadn't been on lor a
long time." So Tom Gregory
N4NW began the description of
his TN4NW DXpedition to the
Congo at expo 88 in Washing
ton, DC.

Tom is a member of the US
Slate Department, and has been
stationed in Africa tor the past sev
eral years . During his travels
around the Dark Continent, Tom
visi ted about half the countries in
Africa, and obtained amateur ra
d io licenses and operated from
many of these. BUI most of these
countries were the more common
ones; he had been unsuccessful
in activating a very rare country.
But not through lack of Irying!

Chad TT is one 01 the rarer
countries on the amateur bands.
Tom had frequently visi ted that
country and talked to the telecom
munications officials about ob
ta ining permrsscntccperate. The
officials were happy to give him
verbal permission, but no one was
willing to issue a wntten license.
Since the DXCC desk would not
accredit an operation lrom Chad
without written proof of operating
perm ission , Tom had to look else
where for his DXpedition to a rare
country.

Tom 's current assignment is
with the embassy in Kinshasa, the
capital of Zaire. Directly across
the Congo River lies Brazzaville,
the capi tal of the Congo . Zaire
was certainly not rare, as it ranked
only 99th in The OX Bulletin 's
1987 " Most Wanted Countries"

Chod Harris VP2ML
PO Box 4B81
santa Rosa CA 95402
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sible, and only seco ndarily to
prov ide added ba nd or mode
OSOs. He also needed a comput·
er logging program that would
greatly simplify the task of the
OSL manager.

The WB20NO program accom
plishes these goals very well. The
program includes a master log ,
containing all contacts made, and
provision for " current" logs, very
useful for contest wor1<. . Once a
log is selected from one of the on
screen menus, the OX operator
can log online, entering only the
callsign , and report, if desired.
The program picks up the date
and time from the computer sys
tem clock and enters band and
mode data from the last contact.

If the callsign entered is already
in the log, even on a different band
or mode, the program flashes this
information on the screen. The
operator has a crcce of deleting
the asc as a dupe, or logging a
new band or mode. All th is hap
pens with lightning speed on an
IBM PC or compatible computer.
WB2CHO used the program in the
ARRL SS, and many contesters
were amazed that by the time they
had fin ish ed ca lling, he could
come back with: " We've already
worked at 1123Z yeste rday ,

you're number 35." Dupe data ap
pears on the screen essent ially as
fast as you can type,

The WB2DND program also
perm its the user to edit entries,
generate printouts in various
forms for contest logs or dupe
sheets, backup to the floppy drive
to protect valuable log data, and
est, instantly. To aSL a contact,
one enters only the callsign; the
program then displays all con
tact s with that station , At the
touch of a key, the program prints
a so data labels for that station,
which can be affixed to the aSl
card. So what if the incoming card
has the wrong date, time, mode,
or bandl The program will locate
every contact with that canecn ,
and print all labels in seconds. A
great boon for the over-worked
OSl manager!

The WB2DND logging program
was designed to meet the needs
of Tom Gregory and his aSL man
ag er ; it is not an all-purpose
program. The data entry is fine
for co ntest-type runn ing , but
cumbersome for hunt-and-peck
DXing . The operator has to know
the names of all logs; they aren't
d i splayed on the sc reen for
easy selection. And editing en
tries is slow and awkward . The

program will locate partial call
signs, but onfy from the beginning
of the call. For example, it will find
WA4TDG if you type WA4T, but
not if you enter TOG. Also, it is not
designed to track mult ipl iers or
score in contests. However, OX
pedi lioners and some contesters
may lind it very useful. As men
tioned above, WB2CHO used it in
the ARRl SS with great success.
II's easy to keep track of the 76
multipliers in SS on a piece of pa
per. All files are compatible with
dBASE III.

The WB2DND Amateur Radio
Log Database is available for $25
from Don Greenbaum WB2DND,
250 Standish Street, Duxbury MA
02332. Specify if you have a hard
disk or color monitor. A minimum
of 512K of memory (RAM) is re
quired to run it.

Only partly tongue-in-cheek,
Tom continues: " A new feature
being added to the WB2DND l0g
ging program in use at 905NW
and TN4NW is the 'l id ' lunction.
By using the ' lid' function,the pro
gram will flag all logged contacts
for that station in the data base.
When using the ' lid' function , calls
previously flagged have a second
lIag added, and that call can no
longer be added to the log . Indica-

tees are displayed on the monitor
as to the ' lid ' status of the callsign
to alert the computer user of the
' lid ' status of that station, to re
mind the OX station not to reward
this ' lid' with a aso. I hope to
supply a list 01 these ' lid' stations
to the OX newsletters so other OX
pecnrone can immediately identify
the ' li ds.' My aSl manager ,
Al7El and I have an agreement: I
make the contacts, he takes care
of the aSls, I have no way of de
term in ing , without asking the
manager, the status of any aSls,
So, if you want to know about your
OSl, contact the manager."

Tom continues, " Al 7El is the
primary manager lor 9aSNW and
TN4NW,

However, as Al7El 's address
is not valid in Cal1books prior 10
1988, some stations may wish to
send their cards for these stations
to KC4NC or N4NW (my hOme
call), which is valid after the 1986
callbook. All a Sls should still be
se nt to the Call book address
whenever possible .

Also, avoid use of the bureau,
The only valid bureau address is
N4NW. Cards sent via bureau will
be processed by me upon my re
turn 10 the US, scheduled lor Oc
tober 1989." 111

PARAGON
e Full Featured SyntheSIZed

HF Transcer...er
• General Cove'oJge Recer ...e r
• 100w Outpul
• SSB, CW, FSK, Opnonar FM
• 62 Programmable Memories
• Made In US A

VH FfUHF
AMPS

o
ICOM

IC·32AT
• New Dual Band HT
• RX·1J8.174 M Hz

440-450 MHz
• TX·140-15O MHz

440·450 MHl
e 5 Watts Outpu t on Both Bands
e Full Duplex & 20 Memories

IC,228A
e 25 W al l ,2 Meter F M Mob,le
• Rev 138- 174 MHz
e TX 140 ·1 50 Mhz
• 20 MemOries

FT·212 RH
e 2 Mete' Mo bi le
e Optional,lnlernal Di"itar

Voice Recorder
• RX 138·17 4 M Hz
e TX 144.148 MHz
e 45 Watts Outpu t
e FT ·112 RH Avai lab le lor 70cm

R ·747GX
e 100 W alls of Economic al

Pertcrmaoce
e Dual VFO's, 20 Memo nes
e Ret ewes hom 100 kHz·30 M Hz
e Built-In CW Fille r + MOl e

\fiVAESU

the
HAM STATION

P.O. Box 6522
220 N. Fulton Ave.

Evansville, lN 47719-0522

Store Hours
MON·FRI: 9AM ·6PM

SAT: 9AM· 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
ENVELOPE (SASE) FOR NEW AND USED

EOUIPMENTSHEETS

WARRANTY SERVICE CENTER FOR;
ICOM. YAESU , TEN-TEC

FOR SERVICE INFORMATION CALL
(' 12) Q2-0252

MONDAY , FRIDAY
t coo AM · 12:00 NOON
FAX 812-465-4449

, ....
MFJ

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

MFJ·1278
• Mull ,-MO<le Da l l Cont'olle'
• Packet . RTTY. ASCII . CW WEFAX _

SSTY. Con lest Memory Keye,

AUNCO
DR·110T
NEW 2 Mele, MObile
• .5 WeUs Oulpul
• a Memones "' illl Slanda,ll

EncOllBlOe<:ode Sub.iull'bIe TOI'lllS
• CAP ...11 MARS Modif iable

<A.
• Packet . WEFAX, ASCII , AMTOR,
RTTY, ~.'"

• Slmult.-.eous O pe, a liOl'l 0I'l HF
and VHF

TER MS:
PrlU. Do NOI IncIud. Shippi ng_
Prlet Ind Awaijlbirlty SlIbjlct to

Chin" Wltllollt NOIIU
MOS'I Oldtr. SlIilllMd Till SalIMI Diy
-; COD's WlltclllMl-- ,

Orders and Price Checks Call 800.523.7731 Indiana and Informalion
Call 1·812·422·0231
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April 28, 29, 30, 1989

Early Reservation Information
• General Chairman, Bill McNabb. WD8SAY

• Giant 3 day fiea market· Exhibits
• License exams. Free bus service
• C\\I prollclency test • Door prizes

riea market tickets and grand banquet tickets are
.Imlted. Place your reservations early. please.

flea Market Tickets
A maximum of .3 spaces per person (non-transferable).
n ckets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

Special Awards
Nominations are requested for 'RadIo Amateur of
th e Year.' 'Speclal Achievement" and -recnntcai
Acnlevemenr awards. Contact: tlamventlon Awards
Chalnnan. Box 9 64. Dayton. ON 4540 I.

• Asst. General Chair m an. Ed Hillm an. NBALN

1989 Deadlines
A ward ttomtneuons. March 15
Lodging: Aprtl 7
ucense Exams: March 26
Advance ReglstraUon and banquet:

USA· Aprtl 4 canada- March 31
Flea Market Space:
Spaces will be allocated by the NamvenUon
committee from all orders recleved prior to
February 1. Express Mall NOT be necessary:
Notification of space assignment will be maIled by
March 15. 1989.

Information
General lnfomnation: (5 13) 433-7720

or. Box 2205. Dayton. ON 4540 I
Lodging Infonnallon: (513) 223-2612

(NO neserveuons By Phone)

License f:xams
Novice thru extra exams scheduled Saturday and
Sunday by appointment only. Send FCC fonn 610
(Aug. 1985 or later) • with requested elements
shown at top of form, copy of present license and
check for prevalllng ARRL rates (payable to
ARRL/VEC) to: Exam Registration. 8830 Wlndbluff
Point Dayton. ON 45458

Lodging
Please wrlte to Lodging. Dayton ttamventlon,
Chamber Plaza, 5th & Main Streets, Dayton. 0"
45402 or refer to our 1988 ttamventron program for
lodging lnfomnation which Includes a listing of
hotel/motels located in the surrounding areas of
Dayton. Reservations for the surrounding area will
then become the responsibIlIty of the Individual.

HAMVeNTlON is sponsore d by the Dayton Amateur Radio Association Inc.- -------------------------------------- ----

$'---1

$'---1

$'---1
$'---J

e szo.oo-:

now Many
@$IO.oo·Admission

(valid all 3 days)
Orand Banquet
Women's Luncheon

(Saturday) @ $7.00
(Sunday) @ $7.00

Flea Market $25/1 space
(Max. 3 spaces) $50/2 adjacent
AdmJ~Ucket must $150/3 adjacent $ ..."
be ordered wttn nea marnet Uckets Total $----l

• $12.00 at door .. $22.00 at door. If available

:Advance Registration Form
Dayton namventlon 1989
Reservallon Deadline - USA-Aprtl 4. canada-March 31
riea Market Reservation Deadline. february 1

"Enclose check or money order for amount Indicated
and send a self addressed stamped envelope.

Please Type or Print your Name and Address clearly.

Name _

Address _

City State __ Zip _

Make checks
payable to-

Mail to -

Dayton ItAI'IVUIJ1OI'I

Dayton ltamventlon
Ilo>< 2205
I>a,)ton. 011 45401
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NEW PRODUCTS
Compiled by Linda Reneau

PRODUCT OF THE MONTH

PACCOMM PACKET
RADIO SYSTEMS

PacComm TNe-225

•

CREATIVE CONTROL PRODUCTS

The PacComm TNC·225 packet controller, with Z-80 micropro
cessor , 32K EPROM. 32K RAM, and full duplex 8530 HOle
controller, is a new design built on the popular features of the
TNC-220. Major features include: dual modems to support 1200
baud VHF/UHF and 300 baud HF operation; HF luning indicator
with rnuncooreo bargraph LED display ; port for PacComm's
9600 baud FSK modem and satelli te modems; personal mailbox
et no charge; fifteen front panel status LEOs; and provsion for
AMTOR and ATTY modes with upgrade EPROM.

The TNC·225 use s the TCM3105 modem Ie lor VHF, and the
EXAA 2206f2211 tee and 6-pole active li ller for HF operation.
Firmware supports TAPA 1.1 .6 command set, including KISS
and enhancements.

Price , $ 189.95 tully assembled and tested . Comes with operat
ing manual and cable connectors. Thirty-day return privilege,
t-vear warranty. PacComm Packet RadioSystems. tnc.,3652 W.
Cypress St., Tampa FL 33607-4916. Technica/information: (813)
874-2980. Tolf free order: (800) 223-3511(except Florida), FAX:
(813) 872-8696. Circle Reader Serv ice number 201.

The UAI-20 Universal Audio
Interface board, a repeater and
link audio mixer lrom Creative
Control Products, leatures a CTC
SS Decode, DTMF Mute, and link
Monitor-Mix control.

Aud io inputs consist 01 re
peater, link, control receiver, CWI
Tone, CTCSS Tone, and auxiliary
input . Audio outputs consist 01
repeater, link, and DTMF. Control
inputs cons ist of repeater COS,
CTeSS Mode, DTMF mute, and
auxiliary.

The eTesS Decode logic level
is selectable high or low. The UAI
20 has provisions to mute the
DTMF tones from the repeater
transmit audio via a jumper on the
circuit board. Inside 01the UAI-20
is an audio filter which removes
the sub-audible tone from the
repeater rece ive r aud io path .
Automatic muting occurs when

the selected (by configuring the
6-position DIP switch) CTCSS
tone hasn't been decoded.

Full audio is normally present.
When the repeater COS is activat
ed , both the repeater and link
audio are mixed, reSUl ting in the
condition call ed Monitor·Mix ,
which is adjustable. When auxil
iary control input is activated, link
receive audiO is muted upon re
pea ter COS activi ty . Mute and
Monitor-Mix are selectable.

The UAI·20 is for interfacing
your repeat er receiver, t rans
miller, and link radio to any stand
alone repeater controller. Assem
bled and tested, with manual, the
int roductory price is $89 plus
shipping. Creative Control Prod
ucts , 3185 Bunting Ave n ue ,
Grand Junction CO 81504. (303)
434-940S.Circle Reader service
number 205.

CP INTERFACES
e p Interfaces is producing a

very small packet modem mea
suring 1¥- · X2 3f4· l or the Digi.
ccmc-ee program . This single·
chi p, plug-in card uses Texa s
Instruments' TCM3015JL inte
grated circuit and a few passive
components, Five volts l rom the
cassette port of the Commodore
64/128 run this modem, which
consumes about 40 mAoIt is small
enough to allow other peripheral
equipment to remain plugged in

during operation.
This new modem permits 1200

baud packet operation on VHF,
UHF, and 10 meters with the Oigi
com> 64 software (which emu
lates the tuoctlons of a TNC). Kits
are available for $38.50. Assem
bled and tested bo ards are
$48.50. Shipping and handling
costs are $2.50. Contact CP Inter
faces, 922 Baltimore Drive. Onen
do FL 328 10-553 1. 407- 629
2965.Circle Reader Service
number 202.
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Touch-Tone commands. Remote
bases and links allow the repeater
system designer to extend the
range of the repeater and benefit
from the elevation of the repeater
site for all bands.

The price for the FC-900 Inter
face is $225. An optional pro-
grammable crcss encoder is
$25. Advanced Computer con
trois, tnc., 2356 Walsh Avenue,
Santa Clara CA 95051 . (408) 727
3330.

Advanced Computer Controls
announces their new FC-900 In
terface, which is supported by
several ACC repea ter controllers.
II permits use of the ICOM le-9oo
transceiver band units as remote
base and link transceivers . The
ICOM fiber optic controller and in
terfaces aren't needed, just the
band units. HOOkup is simple; ev
erything just plugs together. The
FC-900 supports six bands from
29 MHz to 1300 MHz. It has full
remote frequency control through

ADVANCED COMPUTER CONTROLS, INC.

MFJ
ENTERPRISES

INC.
The MFJ 1704 4

posit ion , 50 -ohm
coax antenna switch
with lightening pro
tection (replaceable
cart ridge) hand les
2.5 kW PEP, 1 kW
CW with low SWR.
I solat ion is rated
from better than 60
dB at 30 MHz to bet
ter than 50 dB at 500
MHz. Insertion loss is
negligible.

Other features of
the MFJ 1704 coax
switch are cavity con
struction, metal strip
leads , outside heavy
steel cavity case, and mounting tnc., PO Box 494, Mississippi
holes. Unused positions are auto- State MS 39762. (601)323-5869.
maticallygrounded,oryoucanse- FAX: (601) 323-6551 . Telex: 53-
lect the convenient center ground 4590 MFJ STKV. (800) 647-1800.
position . Circ le Reader Service number

Price, $59.95. MFJEnterprises, 207.
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ELECTRONIC
SPECIALISTS, INC.

Electronic Specialists is intro
ducing their SAIT PRO in-horne
Satelli te Protect ion System . SAIT
PRO provides Sill finer/suppres
sor protected AC sockets tor re
ceiver. VCR, decoder. TYRO 000

trot unit . and cab le or antenna
control box. Spike/Surge prctec
lion is provided for eight control
and sensor lines to the dish (a 14
line option is available) . Signal
line Filter Suppressor options in
clude one or two TYRO and 1 or 2
TV VHFIUHF antenna or cable
lines.

SATT PRO 11-36 offers six AC
socket protection, eight-line
control cable protection, TYRO
cable (F connector), and TV VHF/
UHF cable (F connector) protec
t ion. From stock, SATT PRO 11-36
lists for $240. Electronic Special
ists, tnc., '7f South Main Street,
Natick MA 01 760. 800-225
4876. Circle Reader Serv ice
number 203.

Also from Hamrrcmcs is the TD
3 Subaudible Tone Decoder/En
coder Module , 1-% Wx2 3/16 ",
which can be used with any sub
audible tone on Hamtronics, and
other, receivers. It has features
normally used for repeater ser
vee. such as remote on/off capa
bility when used with the TD2
Touch-tone Modu le. Price, $24
kit , $69 wi red and tested .
Hamtronics, Inc. , 65-F Maul
Road, Hilton NY 14468-9535.
(716) 392-9430.C ircle Reader
Service number 204.

VALOR ENTERPRISES, INC.
Valor Enterprises's PA270

model two plus two dual-band an
tenna covers it all, trom horizon to
horizon. This antenna is pre
tuned, quarte r-wave on 2 meters
(144- 148 MHz VHF) and half·
waveonUHF {440-450MHz). The
unit inc ludes silver-plated, spring
loaded contact. It will work on
scanner radio UHFNHF bands.
Suggested reta il , S49.90. Valor
Enterprises, Inc., 185 West Hamil
ton Street, West Milton OH 45383.
(513) 698-4194. Watts : (800)
543-2197. FAX: (513) 698-7273.
Telex: 724-389. ANn: Valor. Cir
cle Reader Service number 206 .

HAMTRONICS, INC.

Hamtronics, rnc., announces
the COR-4 COR/CWID Module,
their new, low-power combination
unit. It combines all the features of
their CWtD module COR-3 mod
ules, including courtesy beep, in
one 3x7-inch module. This new
unit uses CMOS logic and an
EPROM for programming, to save
assembly time and all ow for
longer messages. It is ideal for $0

lar/battery powered repeaters,
since it draws only 25 rnA on idle.
Introductory price is $99 for a kit or
$159 wired and tested.

•
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LOOKING WEST

Bill Pasternak WA61TF
2S197RobinAve.
Saugus CA 91350

[This month's guest writer is Burt
Hicks WB6MQV. the Editor/Pub
lisher of West/ink Report

... deWA6ITF]

Thoughtful Pol icy
The FCC sanct ioned the

league's approach to frequency
coordinat ion , but so far it has
failed to come up with a solutiOn
for multiple coordinators. tn a tel 
ter dated November 28 from Pri
vate Radio Bureau Chief Ralph
Haller 10 the ARRL's legal ccun
sel , Christopher Imlay N3AKD ,
the Commission applauded the
AARl for providing a forum in its
Repealer Coordination Newslet
ter for an exchange of ideas on the
subject , lor its listing of coordina
tors . and for its otter 10 arrange
binding arbitration to setlle coordi·
natcr drsputes.

However, a copy of the letter,
mailed to Westlink Report in an
unmarked envelope, demonstrat·

Issues in Ham Radio

ed Haller's lack of understanding
of the causes of disputes such as
the one in southern California.
Haller referred to the infamous
Kowalski letter which "created
the impression that multiple coor
dinators for a given f requency
band in a given geographical area
was a possibility."

Imlay had requested the FCC to
support the ARRl's interpretation
of the Order in Docket 85-22
which stated that only a single co
ordinator could exist in a certain
band and area jurisdiction, and
that where there is divided alle
giance, "there can be no coorrn
nator. " While agreeing with the
ARRL that " there is, in effect, no
coordinator:' Haller chose not to
expand on the interpretation of
Section 97.3 (aa). This Section de
fines what coordinators are, but it
does not provide a means tor se
lecting them or lim iting them to
one in a given domain.

Perhaps the most interesti ng
admission in the letter is Haller's
tacit acceptance of Kowalski 's er
ror: " Although we did not amct-

pate that any amateur community
would choose multiple coordina
tors with overlapping responsibili
ties in a given geographical area,
it was apparent from material sub
mitted 10 us by the two organiza·
none that such had occurred . We
concluded thai it was not within
our province 10 disturb the croce
of the amateur community Ihat the
coordinators serve."

A Failure of Understanding

Ralph Haller evidently stil l fails
to understand the implications 0 1

having no fixed policy in selecting
coordinators. In Southern Califor
nia , the Iong-established coordi·
nators (SCRRBA, TASMA , and
220-SMA) were leaders nation
wide in the effort to minimize co
channel and adjacenl channel in
terference. When the spectrum
began to fill up nearly a decade
ago in this area (not " as the bands
become saturated," as wrillen by
Haller in his letter), these coordi
nators lound ways to make anten
na patterns more directional to re
duce the conflict of competing
repeater stations, coordinate Pl
tones for a tolerable level of co
channel QRM, and fin ally say,
" Wait, there's no room at the mo
ment."

Experimenters and other

repeater builders then went
looking elsewhere (higher) for
available space. This led to an
abundance of systems already
esta blished on 1.2 G Hz. But
here in sunny Southern Ca lifor
nia, the bands are full . Yet here,
some have organized a few other
slothful would-be repeater opera
tors into " selecting" a coordina
tor, one who charges no dues and
has no meetings, bylaws, or con
stitu tion, and challenge the
cont rol of the established organi.
zanon.

No Justice lor the Majority

Ralph Haller says in his letter
that with "some 12,000 repeaters
in operation in the United States,
there is but a single dispute as to
the rightful coordinator." But that
dispute is in an area inhabited by
just about 10% of the licensed
hams in the country, where moun
taintop relay sites extend the cov
erage of these machines many
times that of the average repeater
nationwide. Fortunately, a settle
ment has probably been reached
between the two organizations af
ter the filing of a $5 million law
suit-an amount which is a good
percentage of the FCC's enti re
annual budget DI

... deWB6MQV

NEMAL ELEC.TROSICS, INC. 12UO SE 14th Ave. S . Miami, FL 33t61
(305) 893..n z.a Telex 6"5377 2-Ihr FAX (305)895-1178

WITH TEC·200 FILM
JUST 3 EASY STEPS:

I Copy circuit pattern on TEC-200 film
using any plain paper copier

• Iron film on to copper d ad board
• Peel off film and etch

conveoienl 8 '6 x 11 ,ize
With Complete InSlructions

SIIn SFACTION GUARJl.NTEED
, ShttU (0' $3.95 JOSheet, only $'.9.5
~ JI ,2 S post. IvY R.,.otdd~ II.

The MEADOWLAKE Corp.
Dept. F. P.O. Box 49 7

Northport , New York 11768

MAKE CIRCmT BOARDS
THE NEW, EASY WAY

GROUND STRAP-GROUND WIRE
GS38 3f8" 0ntMd Cappel braid m m .......... • •39Irt
GS12 1IT IifIt-..d copper braid ,.5011I
HNOfJ tJgI Im~ ,tr~ ../Ie 35IIr
AW14 149••t1W>dId AntIn'JI ,.;,. CCS 14/fr

ROTOR CABlE-8 CONDUCTOR
SCI822 2·1BgI WId t'r22g1 2 111I
SC1/J2(} 2·1ag. WId t'r2CgI 39Irt

AY prlcn pi ipping. $3.00 rni".Vlul" ••lotreanl S30 ml", COO Idd $3.00
~"'_ _ f1nCI" _ <IIJ_CA8l.EN«)~CTOfl S£l£CrICWGUfPf•• ',.
...... .-;or__0115<1",_. "' <1t~ ...~ oo ' ')''lI_

CONNECTORS-MADE IN USA
HEna T'f1» N~ lor 8I/<tHtI lle13 .._.._ _.._ $3. 95
NE723 T'f1» N J-ek lor 8I/<tHtI 511;113;.._ _.4 95
lJGC273 8NC-PL259 Ad l pt.,.AmphinDl 3.00
PU'Ml'IM Amph. ,,01 PU'58 89
PU'59TS PU'58 teflon ImlsJlwr p/aU>d 1,59
PL2SBAM Amphlnol f""I""'.",I" (bl"") '.65

COAXIAl CABLES (pM 01) UGI15jt.G17111'1duc« lor ~/5i (~J. _._..22
1180 SELDEN lle13..,. J(,." lou _.__._.__ 52 l.G21DS N plug "" RG6,21~214 sww.__ 3 35
11fJ2 ROIAI 515'110 INIId J(,." loA ro.m HgI_ ••_ ••• 3l5 UG838 N J-ek lID~ edIpfw, ,..""" __._''''
1110 RG4lC ll6'llo INIId (mn BJ 11 UG1~ 50230 lID N~~, fltIon 6.SO
1130 RG2,W 515'llo INIId mI IPI'C NCV ", 39 ~ 50230 lID 8NC~ ~, Ai,p,""oot. 3211
1140 RG2,.ft/ dbl .... rHd mil ...,. 18:5 S02.»Uf l.I4 c:hNAI fO't ,«.*II,Ao'¥l'I*l(I/ .89
1105 RG1oUeft/ dbI _.nd, ~ *" _ ISO IJGIlJCBHCPtugRGSB,I.2 ._ '-"5
1310 RG2f1jIJ 50 dim 5000 ..., dbI rHd .._ ,98
'.50 RG1UjIJ 50 dim .1ocr ad mil..., _, 14

Call NEMAL for tompultr ('abk. CATV rabk, Flat rabk, stmi. rigNf tabk, ttkphone rabk,
rrimpi"l tools, D·sub ron-nors, heat shrink, tabk t its, high w ll. ronDtdon.

~mpltlt Cable Assembly fadlilies MIL-SfD-45208
"'Commtrcial A«ounls "'tLtome_ QuantiI)' prking I Same day shipping most ordtn
IFactory authoriud d ist ributor for Alpha, Amp heno l, Btkten. Kinas. Times Fiber

HAROUNE 50 OHM
m12 1/2" No......""'" Bleck .J«IotIt _ .._..._ _.._ ...89IfI

FLCU 1/2- e.t*""lveCOIT. coppHblkJklikt _. ,691ft
FlC7, 71" C~~""lveCOIT. cDppttrblk /IIld 4,2511I
NM12CC N com '/2" COlt copper mit 2500
NM1fJCC N C«Ifl 7/8' COlt copper mjt 5400

NEMAL ELECTRONICS

-
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" breath popping." but th is has not
been a problem.

I have been pleased with the
operation of this " cheapie" mike,
and find that it is a real conve
nience in mobile and portable op
eration. You can clip your HT to
your belt, rather than carry it in
your hand.

John R. Somers KC3YB
Crisfield MD 21817

Photo A. A simple project, this ex
ternal microphone adds mobile
convenience to the ICPM IC-2A T.

MOD FOR THE KWM-2
This modification Changes the

AGC to a hang·type and uses very
few parts. It retains the fast attack

recteristic. The signal
ses the meter to
g . It returns to full

qUickly, about one
a half seconds alter
signal is gone. The
e constan t of the
g·time allows the

C to follow slow varia·
(OSa) in signal lev

Iter this modification,
need to repeak T5.
gure 4 is the circuit to
ch you attach t h e
i fica tion. That see
s shown again in the

reened area in Figure
ithout the cal/outs.
unscreened seetion

in Figure 5 is the
modification.

I also used this
circuit in a Collins
7SA2. The S-line
receivers use the
same dual time
constant AGC as
the KWM-2. I'm
sure this modifica
tion would work
with the 5-/ine re
ceivers. too.

",

Have a qurck'n'easy circuit idea? Share it and gel a one year
subscription or extension to 731 Clearly mark au entries as submis
SiMS for Circuits to distinguish them from manuscripts. Send your
entries 10 Circuits, 73 Magazine. Peterborough, NH 03458.

about $2 to build. Parts include
one PC mount electret m icro
phone element (RS ,27G-OSO);
one 27kQ resistor, 1sub-mini (2.S
mm) phone plug. 1 miniature m0

mentary contact (normally open)
switch (RS 1275-1547), a shielded
microphone cable cut to a suitable
length to suit,; and one 35mm film
canister. See Figure 3.

I drilled 8 hole in the bottom of
the film canister for the shielded
cable, and two through the cap for
the PITswitch and the electret ele
ment. I used siliccn caulk to hold
the element in place behind the
hole, allowing it to dry before I put
the cap back on. I didn't use any
foam o ver t he hole to avoid

""'.

Figure 3

ElECTR£T "'IC ELEMENT

I

NumOtt' 30 OIl ,ourF~Uf'd

Warren Walker
ACIR

Pueblo CO 81 005
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240, 3OOV, T0-92;
ECG 288, 300V,
T0-92; ECG 296.

3OOV, T0-202; ECG 374. 180V,
T0-126; ECG 397, 3S0V, TD-39;
ECG 398, 2DDV, TO-220. 0 2:
2N4403 orequivalent. See Fig. t .

Hugh Wells W6WTU
Manhattan Beach CA

EASY MIKE FOR THE 1C-2AT
I'm so pleased with my IC-2A T

HT, I wanted an external speaker
for it so I could listen while riding
along, without having to hold it in
my hand. I bought a commercial
unit, but I couldn 't find a good
place to mount it where it was
handy and audible at the same
time. Next, I thought about getting cha
a simple external microphone.

~n'
" ,~ a 1 1 cau

•
It rook me less time to come up han

with a workable circuit for an etec- gain

tret microphone and,
than it did to find 'he

TO LOolO something to put it I e 9

'
." t i m

11 OO€ R
in . After digging

.~ .,.
han

r-
around, Jcame up AG."
with a 3Smm film ! e 9 2

~.. tions..~ t2U

canister and r O O
••

f - O.O•• f et. A
pressed it into ser- you
vice. ..,

'"
F'

The circuit itself
..~.. on., whi

Ftgure2
is merely an ott- mod

'Ull ..n ...
the-shelf electret ". ,~ ". lion i.~

mike circuit, not unlike the one ...
R> " u H ),.1

sc•••
contained in the 2A T itself. Using Figure 4 5, W
Radio Shack components. it cost The

I • .. ~& I I • )

" - ""'-D of,-

± ".
1

+ - ±021~
ace l ,NE
", " . IIN

r •
•

1100
..

..""....~
•

OOZ2. ' " .
OLl "'00" IN~ I &

.,,,.

J J,

FigureS " 0'[
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INCREASE VOLTAGE
The project I was making had a

$onalert-type buzzer whose opet
eting voltage range was 7 volts to
12 volts DC. My PCB was set up
loraperstion at8 volts, so I putina
7808 regulator. When J turned on
the power, however, the 7808 only
put out 7.5 volts . I felt I needed a
better msrgin for the buzzer than
0.5 volts, so I added a rectifier
diode and came up with 8.1 volts.
This should work as well for Zener
regulators.!YOu can "stack" (l.e .,
add in se ries to the orig ina l
diodes) diodes 10 further increase
output.-Ed.] See Figure 2.

G.R. Beckham W7FVM
St. George, UT

RELAY INTERFACE SOLUTION
Recently, someone asked me

how to key the relay of 8 Heathkit
Jow-band linear from a Kenwood
T5-440. The relaypower In the Jin
ear is obtained from the - 120 volt
bias supply, and the transmit key
ing output from the Kenwood is
+ 12 volt al 10 rnA maximum. I
tried several relay interlace solu
tions with varying results. The at
tached circuit solved the problem.

The key ingredient in the circuit
is the PNP driver transistor which
must be capable of handling at
least 150 volts at about 250 mAo
Several ECG types meet the re
quirements of the circuit. Parts
are 01: ECG 32, 160V, T0-92;
ECG 39, 3OOV, To-202N; ECG
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"At times I have had to run a full
QRP gallon-50 Watts "

Stabilizing a Solid-State
Amplifier

How do you get a solid-state
amplifier stable? That's a hard
one. Here are some more tips that
I have found to be helpful.

Keep the output away from the
input. This is sometimes easier
said than done. Use shielded ca
ble. Place the amplifier inside an
RF-tight enclosure. Bypass the
VCC line going to the amplifier.
Sometimes a shield of double
sided PC board placed across the
top of the transistor will provide
shielding between the base and
collector.

Terminate the amplifier into the
proper load .Don't expect good re
sults with a so-so antenna. The
antenna should provide a good
load to the amplifier. Use a proper
sized heat sink on the PA to keep
the transistor from failing due to
thermal runaway. Don' t stress the
mounting stud on transistors that
have them . Amplifiers that are
built on double-sided PC board
should have both sides of the cop
per foit connected together in sev
eral places, the more the better.

Although I'm not an RF engi
neer, I've played with solid-state
amplifiers enough to know you 'll
pull your hair out working with
them . BUI that's half the fun ,
isn' t it?

Doug DeMaw did a fine ;Ob on
the " Slippers for the HW-7." The
outcome depends on how well the
amplifier was constructed. Hope
fUlly, you won 't have trouble wnen
you build a solid-state amplifier lor
your QRP radios, but if trouble
does raise its head, you can fall
back on these tips. If you can't fix
it, at least you're headed in the
righ t direction .

Next month we'll look at some
home-brew tips tor your spring
projects. Keep the cards and let
ters coming. I use them to guide
the column. As always, th is is your
column, for the QRP operator, DI

most cases, you'll have to get
your hands on a grid"<l ip meter or
wavemeter. You can then find out
what frequencies are being gener
ated along with the fundamental
one. A frequency counter can also
be pressed into use here. By plac
ing a one- or two-turn pickup loop
by the amplifier, the counter will
lock on and displ ay the frequency
that it sniffs out. If the counter
"rolls" then there is so much crud
the counter can't get a lock on it.
This is a good test. 50, with just a
handful of common test gear, you
shOuld be able to de-bug most
amplifiers.

off! You've got some bad trouble.
An amplifier that should produce
12 Watts output should also con
sume about twice that amount in
collector current. In other words, a
current draw of about 2 amps at
12.5 volts should produce about
12 to 15 Walls output, depending
on the efficiency of the transistor.
It you notice current of 5 amps,
with 8 Watts output, the transistor
is running away, producing all
kinds of crud all over the place.
After you remove the drive, cur
rent shoutd tan to zero again. If it
doesn't, you' ll have to get out the
second tool of the trade.

I use a small transistor radio
tuned to the low end of the broad
cast band. If the amplifier is pro
ducing IF and MF spurs, you 'll be
able to hear it in the radio . Re
member to terminate the amplifier
into a good 500 load.

Let's say that you notice noth
ing on the radio , but when con
necting the amptifier to a tuned
antenna, the SWR is way out ot
line. This tells you that the amplifi
er has critters on the output other
than the requi red frequency. In

C2 do not work alone; there is a
dramatic level of interaction be
tween L1 and C1 fC2. As best as I
can tell, 12 is far less critica l.

Doug's first attempts on 40 me
ters were just as lackluster as
mine. All seemed fine and dandy
until the antenna was connected .
The SWA went 12:1. This isaclas
sic situation we have all seen. Us
ing a grid"<lipperas a wavemeter, I
found AF on 4, 6, 7, and 14 MHz,
God only knows what was going
on in the MF and IF ranges.

Essential Troubleshooting
Equipment

It would really be grand to have
a room full of test equipment for
troubleshooting , but most of us
don't have this. Yet, to dig out the
critters, there are a few things that
should be in everyone's shack.
First, you'll need a good amp me
ter. By ptacing it in line, you can
get a good idea of what the PA
transistor is doing . Before you
apply drive, connect the amplifier
to the power supply.

For a Class " COO amplifier, you
should see 00 collector current
flowing. If upon firing up the power
supply, you see large amounts 01
collector current, quickly turn it

Low Power Operation

The actual power level is deter
mined by the combination of all
the output components, as well as
the input drive level. Don't forget
about all the spurs that are con
tained with in the drive. A mater
unknown is the internal capaci
tance of the transistor. Most pro
fessional engineers concede that
output networks are a "best
guess." Even with a computer
ized design program and a lab full
of test gear, they expect to do a lot
of seat-of-the-pants diddling .

Doug W1 FB did not give the
length for l1; he just gave the
number of turns. The inductance
varies significantly, depending on
how the turns are spaced. Event
ually, I found that spacing the
turns about two wire-diameters
between turns made a big differ
ence.

Power with Stabili ty

WOrking with Doug, and using
his suggestions, I was able to get
the rated power from the 499A,
with good stability. Here is what
Doug and I have learned first
hand. Put these tips to use, and
you , too, will be assured of suc
cess. You don't have to have an
amplifier with a 499A. These tips
apply for all solid-state amplifiers,
no matter what kind of transistor is
used. From Doug Stivison , the
following:

Impedance of the output net
work varies with both frequency
and power level, and this directly
determines the power output.
That is, the impedance of a 5 IJH
coil might be both the correct val
ue for 40 meters at the a Watt pow
er level, and 30 meters at the 15
Watt level. Conversely , this
means that what you think is the
right value for 40 meters at the
ideal power level is actually out in
left field at the actual power level.

Running on "Full Power"
How many " Hello, good-bye"

OSOS have you had? Why? Poor
band conditions? Crowded
bands? It's hard to face up to the
fact that some extra punch would
really come in handy. Now, before
the hate mail starts, let's gel real
and say , " Hello there, Earth
calling." At times I have had to run
a full QAP gallon-SO Wails. In
emergency communications,
sometimes a peanut whistle sig
nal will just not be heard. Two
Watts can really get eaten up fast
on a crowded band.

With a single high-gain transis
tor as the active device, one
should be able to build ampl ifiers
in one's sleep. Unfortunately, that
is oot the case. Gett ing a solid
state amplifier to work properly is
not an easy task without some ba
sic knowledge.

Some years ago, Doug DeMaw
W1FB designed a small amplifier
lor the HW-7, It was called " Slip
pers for the HW-7." The amplifier
used a Motorola MAF 499A. The
original article was in the Decem
ber 1975 issue of OST. The circuit
is also in solid-state design. This
stud-mounted device will produce
up to 30 Walls of AF. The circuit
that Doug designed produced 15
Watts with 1 Watt of drive. I built
the amplifier, and it worked-sort
of. Using my HW-8 as a source of
d rive, I was able to get over 30
Watts output into a dummy load .
l ater, when I removed the drive, I
discovered I still had over 30
Wails output ! Wow! This th ing
was not only an amplifier, but an
oscillator,too.

I thought about keying the VCC
line and using it as an all-band
transmitter. Transmitting from DC
to light all at the same time. How
did I koow the output ran from DC
to light? Reports of interference to
a neighbor's toaster, that's how! I
worked and worked to stabil ize
the amplifier and achieved some
success, but it never did generate A Properly Resonating Circuit

the 15 Walls it should have. In a ClIC2 seems to be crit ical to
letter to Doug Stivison NA1A, I getting the whOle thing working
mentioned this problem. Doug at- well. If the variable does oot show
so had trouble with stabil ity and a good , clean peak, you 're not
getting the 499A to generate the working with a properly resonat-
rated power. ing circuit. I also learned that ClI
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Your Bulletin Board

We would like to get in touch
with operators of HF rigs on boats
to discuss operating prob lems
specific to a marine environment
such as mounting HF antennas on
the boat, effective power regula
tors, shielding. etc. Specifically,
we are looking for other sailor am
ateur radio operators in the New
England region. Thanks!

J im Charboneau KC1Be
28 ConstItution Rd.

Charlestown MA 02129
(617) 242·7326
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Joe Jatls W9CYT
1515 Sommerset Ln.

Schaumburg IL 60193

Do you have any "hidden
secrets" of the PRQ-2021? If you
do, please contact me.

David Lansing
2 Yost St .

Johnstown NY 12095

Needed: Vibrosender, model or
type number TU217. preferably
110.9 MHz.

Wanted: information and copy
or photocopy of manual for a
Lafayett e HE 50A 10 meter
transceiver. Will pay cost.

AI Wilde W8JZZ
552 r-t,

Du Bois PA 15801

I am looking for circuit dia
grams, and/or operating manuals
for the following (postage and
copying costs gladly refunded):
Akai or Mitsubishi Model VT 100
Portable video equipment (hope
to use for ATV); IMC Deluxe Mod
el GMl 211 monochrome video
moni tor; RCA triatic capac itor
tester (no model as shown).

Ladd Sajor W2KGV
767 Lomas St.

Port St. Lucie FL 24952

I would like information on any
modi fications to the Atlas 210X.

Scott liedling KS5N
7622 Evergreen Brook Way

Houston TX 77095-4026

Need info on converting late
model 440 MHz transceivers to
460-470 MHz for college class
project. Any info appreciated . Will
pay copy and mailing costs.

R. Bellville
P.O. Box 515

Millbury MA 01527

==.".;NEWI

I am interested in receiving am
ateur-related video tapes of large
antenna arrays, unusual equip
ment or events, or anything out of
the ordinary for rebroadcast via
Fast Scan Television in the Cin
cinnati area. I will pay all costs
involved. I can use either Beta or
VHS format.

Ron Rollinson NR80
128 Julep lane

Cincinnati OH 45218

I need a schematic for the Swan
350B and schematic/manual for
the Swan HF 700S transceiver.
Will pay any charges. Thanks.

Charlie Wallace
Rt. 3. Box 223K

Big Pine Key FL 33043

Wanted : Machine language
program for the TR5-80 Model I.
Levell Of 2 (prefer level 1) to TXJ
AX AnY via expansion port. Will
pay nominal fee.

Frank Brinson
51 13 Richland Ave.
Chillicothe IL 61523

I need a service manual or at
least a schematic for an Edgecom
System JOOOA VHF FM 2 meter
transceiver. I will pay for copying
or other costs.

Chuck Crowley K5BER
215 Clower Ave.

Long Beach MS 39560

Gentlemen: I just " inherited"
an old Gonset Communicator 11 , 2
meter AM transceiver! Someone

CIRCLE 356 ON READIER SlERVICE CARD

removed the mike Jack and didn't
sketch the jocancn of the wires. I
need a scbemarc for this unit. If
you have one. I'd be glad to pay
lor copyi ng and mailing costs.
Thanks for helping me get this Old
rig back on the airl

Bert Voth WA'PWE
802 Forest Drive
Olathe KS 66061

I need a diagram and part val
ues IOf my ailing Hickock Teach
ing Aids SCope. Model OSK-4.
and will be glad to reimburse
someone for copying costs and
postage.

Paul Hlnkamp W8YOU
1304 Ashly Ct.

Midland MI 48640
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CDntinwd from p. 5
projeeIs lot 73. "U put out booklets 01
!hem.

Suwestlonllor
Construction Pro)ectl

What can we buil d? l ardy! We
haven ', even scratched the sur/ace
with 10.5 GHz equipment. We need
CRP gear 'or 10 merere ic use with the
new sun spots. We need conversions
of CB to 10 meters. We r'Ieed small
receivers and antennas lor hidden
transmitter hunting. We need all sorts
of simple lest equipment-dippers,
field strength meIers, capacitor and re
sistor decades , Q-meltlfS. etc.

Is 8flyOM builcling outboard acces
sories lor our commercial ham gear?
How aboul inventing an automatic call
identi fier IOf HF rigs? How about hook
ing up some le s and developing some
reall y narrow-ba nd communications
systems?

W e need 1015 more beacon slations
on 6 mel9f1l and up so we can hear
when our bands open. These beacons
need automalic keying systems. Per
haps we could work; up some beacon
digipealers so we coulcl send coded
pulses out periodically and liS!&II !of
beacons thaI we've triggered to lell us
where the band opening is. There's
plenty to do il you 'll take the time .

Our 1250 MH~ band is almost un
used, so how about some simple rigs
and receivers lor it? II our amateur Tv
lanatics had used 1250 instead ollighl
iog oyer a single lousy channel on 430
MHz, we mighl have been able to keep
from losing 30% 01 the band.

How long will the FCC hold 900 MHz
lor us il we keep ignoring it? It isn 't like
ifs difficult to make rigs lor this band,
you know. Of course, II you teel it'S
more important to wat ch th e ball
games and sitcoms and rent movies,
then I question your priorit ies. Are you
throwing away time every single morn
ing ....atching the Tooayshow? You can
keep up WIth the oews in jusl five min
utes. The rest Of the show may be en
tertaining, but iI isn 't of much informa.
tional value.

The evening oews on TV? Another
five minUles will let you know what's
top and the rest you can catch up on in
a few days with Newsweek. If it'sof any
importance it' ll be in Newsweek. If il
isn' t, the chances are you 've wasted
your time. Newspapers? You 're joking .

Let' s get those soldering pencils
sharpened and stert genlng Sluff work
ing you can gel into 73. UHF, ORP,
RTTY, I don 't care .. . just 00 it !

There, 1 haven't said a word about
eo-ecce. Doesn't that make you hap.
py?

Ham Suelll

It is difficu lt not to thin k 01an amateur
who stoops so low as to sue another
amat9tJr or group in 1953 than the WOlSt
terms we can apply 10 a human be
ing-but I'm trying . This is supposed to
be a hobby. It's supposed to be tor lun,
and that has no connection with SlJing.

My firsl reaction is 10 ask the FCC to
enact a new regulahon Ihat says that
anyone who brings a laWSUIt against an
amateur or an amateur group inV()lving
amateur radio, have h is l icense re
voked forever. Actually, while I'm not
generally a Ian of capi tal punishment, I
might go for the death penalty for ham
suers. And none of this stuff like the
electric chair or the gas chamber; lei 's
get back to public hanging or perhaps
somelhing ....iIh boiling Oil,

In amateur radio _ have a hobby
that 01 necessity has lo be regtJlatedto
some extent by the goVemmenl , since
we're using several b ill ion doli ars
worth ot publicly-Qwned frequencies
for our entertainment, wilh just enough
pUblic service thrown in (my estimate:
0.001%) to barely keep commercial in·

teeeets at bay.
The FCC is happie$1 when Ihey hear

nothing from us. They really don 't want
lo be bothered with rule changes or
with our in lerl ratern it y squabbles.
They don' t want to monitor and regu
late us, so if we ca use them trouble
andlor expense, it 's likely they'll take
the obvious path: get rid of us, They
have enough to do with the comrnerclat
services and they don't need to waste
time on us freebies.

When you get your ham license, you
get the aUlhority to start using our ham
bands. In 99neraf we agree among
ourselves howwe'll cut 'em up, and !he
FCC goes along with our decisions.
They'd like it mlK:h more if we could
ma nage ourselves 100% and leave
them out 01it.

Self-Regulation

Indeed, I've proposed that we orue
ni~e a nat ional conference every other
year with the specific PlJrp0$9 01 updat
ing our regulations. I suggested that
interested ham dubs field IWO repre
sentatives lor the conference. It would
be molded after the Inlernalional
Telecommunications Union Confer·
ence in Geneva.

The firSI order of business would be
for member clubs, those fielding ceo
terence teams, to submit their pro
posed rule changes well before the
conference. These proposed changes
would be discussed by the clubs and
their delegales inst ructed as to the
wishes of !he group. These would be
circulated 10 the olher clubs for furlher
consideration.

At the conference, each rule change
would be remanded to an ad-hoc com
m.rtee to consider it and come up with a
co mpromise recommendation to
present to the conference as a whole
(the plenipotentiary) for a vote. The re
sults of the conference would be enact
ed immediately by the FCC .

I've diSC\lsseclth is with several FCC
commissioners and found them all 10
be enthusiastic about this approach.
I've been assured that the Commission
would find it in their budget to provicle
the conference with FCC legal advice
so ou r proposed rule changes would
not run into legal hurdles.

Such a system would make il coeer
ble for us to have regulations that meet
our immediate needs. With the present
system, it o lten takes years before a
rule is changed, and EMtn then, in at
mosl every case, the rule is no longer
eeeoee.

Such a system might encourage us
10 develop more genllemen's agree
mente in place of cut·in,Slone rules.
I've never been disappointed at the re
sults of such amateur radio cccoera
uve effo rts in the past. Indeed, I've at
.... ays found I he m to be al mo st
excess ively protect ive of even the
emeuest ham interests.

We should understand that our Ij.
eensedoes not guarantee us anything
It is a license to use the ham bands, but
it ooes no! guarantee us a clear fre
quency or a solid contact . It does not
even guarantee a OSL

Ham Prolectors

Now, gelling back to the suers in our
midst, perhaps lt's time for a new na
tcnat ham organization 10 gel set up
primarily to protect amateurs and ama
teur groups against misguided hams
who have the insane notion that !heir
license has guaranteed them the use
of a frequency-a repeater , clear chan
nel , or whatever, I have no problem
dealing with people who are rational,
but when people are no longer rational ,
I get as frustrated and angry as anyone
else.

If we set up a national amateur radio
protective association, we could get

ham clUbs and groups lo join h tc give
us the national strength we 'd need to
keep lawsuits from happening. I'll bel
we could gat some savvy ham lawyers
to work WIth the association to bring
cocnter-scus lor harassment, for harm
to the general ham good, etc.. in the
federal courts. The spectre of such an
expensive federal counter-suit might
put a chill on this suing baloney. We're
a national hobby, governed by the fed
eral government. so it only makes
sense 10 mount any counlerattadc. in a
federal court , complete with the protec
tion 01 PR8-4

No, I cIon 'tl\99d the aggravation of
running a new national ham associa
tion. And Ihe ARRL certainly isn 't g0
ing to set anything like this up. But is
that all we have, me and the League?
Give me a breakl If that' s the only ac
tion we have in the whole danged hob
by, then iI' s time to give every suer
what he wants.

Buying Justlc.

Instead of sen,ng dues for club mem
bership in the national da-suer organj.
zalion, I'd suggest a plan whereby
clubs would join and agree to share in
tha legat costs required 10 keep litiga·
non at a minimum. If the costs are so
high they seem unreasonable, the
clubs will drop out. But il we can get
500 ham clubs to join such an assoce
tiOn, we 'll be able to outspend even the
most Yic:iOus suer-and that' s how you
win justice in America. rt's got little to
00 with laws, little to 00 WIth what's
righl. and juSl about everything 10 00
with who has the money. " you have
the idea Ihat I 00 not respect our legal
system, you're right. It isnot something
ot which America can be proud.

Twenty-five years ago I formed the
Institute of Amateur Radio. I started it
as a way to organize group ham travel.
Once started, I lound a lot of seppott
lor it as a source of funds 10 help ama
teurs fighting legal suits, such as tower
suits, which could hUrl amateur radio.
We had a good deal of success with
that goal, winning some big ones.

But a combination of a divorce that
knocked me lor a loop, an inability of
the board of directors to find someone
else to run the Inst itute, and endless
attacks by the League (thaI spent far
more fighting the IOAR than ever. tee
en in Institute membershipdues),tinal
Iydid it in.

By the time I'd gotten oyer my dj.
vorce, amateur radio was in a sham
bles as a result of the ARRL" Incentive
Licensing proposal, so !he Instilute has
remained history.

I've been gathering the names and
calls of the hams who have instituted
lawsuits against hams or ham groups.
I'd like to list them in the magazine so
yOU'll all know who these people are.
I'll be interested in hearing t-orn any
one who actually has a legitimate SlJit
going. Thai might change my mind
about soch hams being cancers on the
body of amaleur radio.

May I repeat that a ham hceose is a
permit 10 operate. It does not guaran
lee anything. Yes , every amateur has
the permit to set up a repeater, but
since this is a hobby and we have vary
limited frequency resources, it's up to
us as a group 10 come to agreement on
whOsets up on what trequeoctes. And
if we can 't , then irs jusl tough.

Untillhe time I get into an area and
don't f Ind at least one repeater unused,
WIth no one answering my calls , I'm not
going to be convinced that we have any
shortage 01 repealers. In my experi
enee-and I travel a Iot-about 90% of
our repeaters are terribly underused. I
view the deSire to set up more re
peaters as an expression of ham egos
oul of control and not representative of
any public need.

So, are our ham suers dirty, rotten
scum, or 00 they have a legit imate
case for helping keep more lawyer$ liv
ing in luxury?

SETI, UFOs and Amateur Radio

SET!. the search for extra-terresmat
in telligence. and the ten s of thousands
of UFO reports we've had, would seem
to make it wOrlhwhile for some of us to
look lor signs of alien communications.
I say, if _ can 't find intelligence here
on earth,IeI', look for it elsewhere.

Bul before _ waste a bYnch Of time
looking lor signs of alien communica
lions. just how probable is it lhatthere
are other civili~ations out there? And if
I hey' re OUI there , how come we
haven't seen or heard 'em yet? II' s dil 
noun to work up a comp uter stmutauon
01 the problem because there are so
many unknowns. Are we wast ing our
time looking for somelhing that may
I10t be there?

Many scientists agree that the unj.
verse is about 15 billion yearsokl . Fine,
eXcepllhat _ 've run into some mete
ors that appear to be about len times
Ihal old. Hmmm, Oh well . jusl an
anomaly, never mind.

And was there a big bang or not?
Opinions are increasingly mixed on
this, with some scie nt ists opting for
multiple big bangs. each forming its
own universe and eventually separat
ing from the others. Read Sky and
TBlescope maguine to keep up with
the mosl recent cosmology develop
merlts. The field is in an uproar.

There's convincing evidence lhat lile
is being spread throughout the uni
verse by an even older in tell igence,
and that these seeos have been result
ing in the sudden springing up of van
ous basic species ot life. The seeds
seem to be of a wide variety, with those
adaptable to the conditions on a given
planet taking hold. This line of reason
ing and the (lata that SlJpport il may be
IrOUblesome to many religious people,
who much prefer lhe comlor1 01 two
and three-thousand year-old explana
tions over lhose of modem science,
even keeping in mind how rapidly sci
ence has had to chang.e its theories to
keep up with developing data. Discov
er magazine has had some interesting
art icles on Ih is.

But let's ignore 'or a moment that our
universe maybe 01 relatively recent de
velopment. We have pretty good data
showing it 10 be about 15 billion years
okI . Yes , there are some problems with
Ih is. The est imated age is dependent
upon the red shill: of distanl stars and
galaxies. Now _ 're find ing stars thal
seem to have vastly diHarent ages
within the same gal axies. and that's
screwing everything up.

II ....e figure that the first stars in OlJr
galaxy started about 10 biilion years
ago, and we know our sun is eoxn 5
billion year, old, it's logical to expect
lhat Ihe first civilizationS go( Slar1ed
even before our solar system was
formed. II it look us five billion years to
go from a start ing solar system to
porno shops and repeater jamming,
tnars a good yardstick to apply to other
solar systems, right?

It turns out that no mailer how dis
couraging a scenario you hypothesize,
with most civili~etions either nuking
themselves, running out of resources,
or having no spirit of adventure, the
universe would still have been fully oc
cupied billions of years before our solar
system even got stenec. See th e
NoYember '88 iSSue 01 Analog's sci
ence fae:t article.

Where Is Everybody?

The computer simulations come up
wilh millions of civilizations, organiZed
inlO abo ul 50 m ajor cooper ative

CCNIIinwdMp.92
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aACU 150 ON RIEADf:R SE:RYJC( CAItO

THE RF CONNECTION
" SPECIAUST IN RF CONNECTORS AND COAX"
PM No. Dnc;riptlOn PriC<I
P1.·2591US" LlHfMaleP!>eodit.USA.maoe $ 10
83·1SP-105O 1'1.·259 P!>eolOlic. ""'I)hel 001 89
83·822 P1.·259 Teflon. Ampl'>et lOl 1.15
pt-2591ST LlHf ~e 511_ Teflon. LISA I,SO
UG· 175 Re<luce, f(}f' RG-58 ,20
UG·176 Reduce' f(}f' RG-59 & MINI 8 20

UG-2101U "M. 1e RG-8. 213,21 4. oeee 3,25
UG-21BIU N ""* RG-8. 213, 214_ lIongs 500
99131P1" " MalePrl kw 9913. 9086.8214

fItS l.fG.21Do\J & l.fG.21BIU N's ISO
l.fG.210t9913 NMale lor RG--8 IO'IlIl 9913 Prl 3,95
UG-21819913 N Male kw RG--8 IO'IlIl 9913 Prl 5 15
l.fG.146MJ N.... lo50-239.T~ USA. 600
UG-8JBIU "femaieroPl-259. TellonUSA 6 ,00

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877

(301) 840·5477
PRICES DO NOT INCLUDE SHIPPING

PRICES SUBJECT TO CHANGE
VISA, MASTERCARD . ADO 4%

UPS C.O,D. ADO $3.00 PER ORDER

CIRCLE 115 ON RUDER SE:AVICIE CAItO

HUGE SHORTWAVE
CAJALOG

~ Communications Receivers
Japan Radio. Kenwood.
tcom and Yaesu.

~ POl1able Receivers
Grundig, Sangean. Magnavox,
Sony and Panasonic.

~ Antennas & Headphones
~ Tuners, Preamps and Filters
~ VHF·UHF Receivers
~ Radioteletype Equipment
~ Facsimile EqUipment
~ Books & Accessories

PROTECT
YOURSELF
FROM THE
HAZARDS
OF YOUR
TOWER

$311 .95 ppd .
$223.95 ppd .
$29 1.95 ppd .
$CALL$

CIRCLE 72 ON AEADEFI SERVICE CARD

f EATUAINGW2DAZ902 MHZ
TA"N SVEATER . NOW ONLY $299
FllH WITH PUACHASE 140 MHz 3W
An[ NLI" ,OAA549 V"UI[
l)[AL £A INQUIAI[S INVlno
ICOM,AU. LAASEN. VAN GOl'll)[ N.
YI8ROPLEK. NY[·YIIONG. f AlCON COMlII .
L£ADlNG lOG[. ARAL PlJtUCATIONS.
IUGl.O.ttAlIITAON ICS.S1NCU1A AfOn"....
AlIIP SlJPPLY

IICOMI

AVAILABLE MODELS
Hazer 2- Heavy duty alum. 12 sq. ft. load
Hazer 3- Standard alum. 8 sq. ft . load
Hazer 4-Heavy galv. stee l 16 sq . ft. load
Ball Thrust bearing TB-25 for any of above

I VISA

VHF
COMMUNICATIONS

,.~", GLEN MARTIN ENGINEERING INC
;M.J Rle 3 Bo x 322

.... Boonville. MO 65233

~ CALL 816-882-2734 TODAY
OUR EXPERT STAFF IS WAITING TO HELP

YOU ASSESS YOUR NEEDS

YOUR SATISFACTION IS GUARANTEED
See us at Dayton

The HAZER has been designed for use with the Rohn 20 and 25 G tower or with our
aluminum tower specifically eng ineered for use with the HAZEA. We will soon be offering a
model lor the Aohn 45 and 55.

.. The HAZER brings the antenna and rotor down 10 you lor sale and convenient main
tainance and installation ,
.. With your beam on the ground you no longer have 10 wail for spring to make tnose
changes you always wanted.
* Constructed of hot dipped galvanized steel with all stainless steel hardware, you
reduce costly rnamtainance caused by oxidation and corrosion.
.. The HAZER is scien tifically balanced for easy raising and lowering with the 1000 lb.
manual winch and 100 ft . cable included. An optional power winch is also avai lable.
.. The specialty engineered safety lock guards aga inst slippage and wind vibration while
raising and lowering . It can never fall .

280 Tiffany Ave.
Jamestown, New York 14701 PH. (716)664-6345

Send
$110
1&

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg,OH 43068
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" ... we 'd need
maybe three channels to handle
everything we 've been using the

80 meter band for . . . "

•

eontmutld,""",p.90
groups. So . it the enure galaxy is a1.
ready civilized. where IS eIIeryone?
And how come we don', hear 'em on
the radio?

Radio is preny hoi stuf !of communi
cations. but I hope we're nol so arro
gant to think that just because we
haven', yel crscovered it, there's no
better communications system possi
ble. The probability that there are civi
tuarcns all through our galaxy, and
thaI they are commu nicating . is
enough to suggesllhal we haV9 some
inventing to 00.

II's odd how scennste !\ave always
tended to th ink that all the basics have
now been d iscovered. II you read
much, you know that there was a move
to ecee the Patent omee about 90
years ago because everything had
been discovered.

Just look al how rad ioastronomy has
grown in the last 50 years. Did you
know thatlhis soence was (Ieveloped
by a ham who was curious about some
anomalies? Scientists hate anomalies.
They teod to dismiss them-must be
bad dala IY something. Don't bother
me. This has been a major eerereeuc
mind research and has a lot to do with
the still primitive development of psy
chiatry.

Not Fit Company-Yet

If there are so many civilizations all
around us, howcome they're not here?
Well, _ don't know they're not II's
also likely that they know _ 're hefe,
and they're letting us develop on our
own until we 're ready to joi n Iheir
galactiC Civilization. I hope you'lt agree
that _ 're not yet fit company IIY any
intelligent group. It still isn' t even at all
clear that we're going to survive. Be
tween our potential for nuclear self-de,
strucucn. and the destruction of our
environment, it's iffy.

If you 've read Tom Clancy's books ,
you'll have a better concept of how iffy
things really are . His Red Storm Rising
is a rouser about WIN Ill, and no! all
that far·fetched.

Te rrorism seems to be gaining
ground as a minorities' weapon . How
long will it be before a group finally gets
their hands on a nuke? Whammo will
go New York, Paris, or Moscow. Then
what? Yes, I know, we'll have dozens
of weary old hams trying to provide
communications with Morse Code
trying 10send me millions 01 desperete
Iy needed messages.

Getting back to communications.
Since it's virtually certain ltlallhere are
a .zillion Civilizations in our galaxy: and
Since we know they must have darned
good communicahons to run some
thing like that ; and since we're not
hearing ' e m on the radio-ergo,
they've got something better. A lot bet
ter. Maybe even faster than light
speed, Some time in Ihe next one IY
two hUndred years , someone is going
to discover this new system. And when
they do,people will say, hey, we shoYld
have found that years ago. We had the
hints and we igfl()fed them.

It 's In the Anomal iea

I ran an article in 73 a few years ago
about how some hams came across
the semiconductor phenomenon and
ignored it as an anomaly. They could
have beaten Bell Labs to the transistor
by years if they'd not been ctose-mind
ed about it. I wonder if there might be
some hams today who have come
across something odd and igr'lOfed it.

jt's gelling time flY us 10 do s0me
thing new. In the past. amateur radio
was always way ahead 01commercial
radio. We did the inventing and pio
neering then, after we'd proven to the
professionals, against their wills, that
what we had worked, They reluctantly
climbed aboard. Today, alas, we're

ages behind the industry, tnstead of
being out front leading, _ ' re at the tail
end with our blinders on.

Many amateurs are eager to eecn
lice our whole hobby to preserve 400
baud Morse Code in a day when
56,()()()'baud automated ccmmuntce
lions will soon be a standard for ccm
mercial communications. Wa're like a
mob, blinded by our emotions 10 the
realities 01 the 80s. When someone
says " no code," a lynch mob quickly
forms to hang the SOB.Just took at my
neck , if you think I'm exaggerating.

The 40% zap of 220 MH.z may help to
bring some of the angry lynch mob to
their eenees. It's a cold cruel world and
we're going to lose amateur radio if_
don't start paying for the use of our
biilions of dollars worth of Irequen
cies-cover 99% totally unused, and
lhe rest being used almost 100% lor
the entertainment 01 a small group 01
rapidly aging, old men,

At any rate, _ know there is a far
better communications system than ra
dio. It' s there, if we can discover it. And
who else is there? Govemment and pri
vate research lab groups would be
laughed at lor even proposing to spend

what lillie research money is available
lor such a project. Labs have to prove
that their projects are going to pay off
and quiCkly- if they're going to get
fund ing. This is why virtually every ma
jor advance in science has been made
by amateurs.

So let's stop shooting the messen
ger and see what we can do. If you
have any ideas lor areas that should be
researched ,let me hear from you. We
may be a doddering group of old men,
but we still have some sharp minds left
inour old bodies. let's put 'em lowork.

Nerrow.s.nd CW

Last month Iexplained how new digi
tal technologies have made it possible
for us 10 greatly reduce voice band
width, possibly allowing up to 7,000
more users than at present in our
bands, yet with tar less ORM. And
that's without even resorting to regen
erat ing the voice wilh a compuler.

Now set's look at CW and see what
technology holds for us there. With
CW, we don 't have to worry about
maintaining the original VOiCe tones.
and quality, so we're able to head lor
s ome aa rtou s bandwidth /time
economies. After over 60 years 01
using CW, perflaps it's getting time for
us to at least consider updating this
mode.

Before I get into compression tech
nolog ies, jet's first consider the whole
CW system, It starts with you sitting
there (you don't stand, do you?) keying
your rig. This sends a series of semi
decipherable dots and dashes over the
air . Two generations ago most of
us used straight hand keys. Then we
shifted to bugs and semi-automatiC
keys. A few years back, as digital eec
tronies and hundred-dotlar computers
took hold , most of us shilled to key·
boards.

It wasn' t very long ago that most Of
us had to sort out the dits and dahs by
ear-a prisoner 01 our incom petence.

Then eleClroniCS saV9d our hash,free
ing us from the cacophony of chirps
and beeps. Now almost all of us read
our code on our Commodore VtG-2O IY
C64 compufer screens. long live CW,I
sayl

A few days ago I wandered the halls
of the Summer Consumer Electronic
Show in Chicago. I enjoy seeing what
the Japanese have invented and built
for us lately. I aiso almost enjoy meet
ing the hundreds 01 hams who come up
to me and say hello--complete with
their call letters and, with one hand
firmly grabbing my lapet, bemoaning
that ham radio is (lying.

One chap did have something 01 in
Ierest-ceven promised to write aboul
it. It seems that he's been working on a
project for alarge communications firm
Ihal is interested in gelling our short
wave bands, so he's wetl-funded. His
first step was to set up video rec::orders
with wide-band receivers and tape our
CW bands lor a month.

This is an interesting approach to
$l.lrveying our bands. I first rill into it
when I he lped operate the moen
bounce effort at Arecibo a lew years
back. We were tuning the 1296 MHz

band as best we could, making con
taets all around the world . But. just 10
make sure , we also taped ee whole
band on video tape 50 it could be tuned
later on 10 make sure that no signal
coming through was missed.

With a month of the CW sections of
80,40,20, 15 and 10 meter on video
tape, the next step was to sel a comput
er to deciphering the CW signals. Once
programmed, a PC clone just sat there
and worked its way up the bands, copy
ing everyccetact made. Each tape had
six hours recorded , so il only look four
tapes lor each day taped.

The complete text of every CW 050
heard during the three weeks was thus
Oecoded and printed out. The next step
was to examil'l8 the contacts--charting
the number in progress in every five
minute periOd in each band and the
code speeds used. As I recell, it came
to about 4,500 words, with approxi
mately 300 words accounting for over
95% of all communications except for
operatIY names and locations.

01'18 approach 10updating CW mighl
be to digitally encode our Morse and
send it in short packets. These would
be received at the other end and trans
lated back into Morse-wIliCh could
then either be copied by ear IY with e
computer,

We don't need the whole ASCII al
phabet for this since we don't send up
per/lower case characters in Morse.
We could get by with about a t"lal of 50
character_which could be represent
ed with si~ bits . We'd add a start bit, a
parity bit, and two stop bits, for a lotal of
10 bits . Better yet, we could send two
characters at a time and do it with 15
bits .

Caltsig ns oouId be even further en
coded for economy. Almost an calfs,
InclUding a portable designalion for
displaced hems, could be senl wilh
eight Characters. This would take four
bytes of 16 bilseach-and 16 bils is the
way the computer world seems to be

going. If _ 'II9fl1 to 32-bit bytes, our
calls would only require two.

But wily speIt out the 4500 words we
usa? If we assigned a number to each
English word _ could jusl send the
numbers. A word averages five letters
plus a scace-ceix characters. II we set
up a dietionary 01 64,000 words we
could communica te them with 16
btts-c-cne byte . That would cut down
our transmissions by a faetor of elx
right there. If we could live with a
16,000 word dictionary, _ could send
two words , complete with start, parity,
and two stop bits in our 32-bi1 bytes.

By send ing our packets at high
speed, flY a Iraction of a second, _
woutd occupy a wide band-but the
average use of each channel would be
lar below our presentlhroughpul.

A high percentage of our CW con
tacts are routine, I'm sure you'll be sur·
prised to find OUt. This provides us with
even further opportunities lor economy
of transmission. The sending of a town
name could easily trigger a more com
plate response on the receiving end
which would add " a TH HRZ" auto
matically. Heel<, we don't want 10 have
our digitat technology actually spell all
our words , do we? No, I th ink we
should maintain our CW abbreviations,
just as we do on phone, Phone ops
Ireely use the c-ccce. even though it's
totally unnecessary.

The whole aSl situation can be cov
ered with one number that would trans
Iale on the receiving end inlo, " a SL
HR lClC1%, PSE SND YR OSl,"

The beginning of each contact could
include a code that would indicate the
CW speed being sent, perflaps in in
crements of 2.5 wpm up 10 2Q wpm,
aM then in 10 wpm increments beyond
Ihat. We could send thaI code wilh four
bits at the beginning 01 each aSO,tak
ing us to 100 wpm, that Should be
enough flY even the most discrim inat·
ing ear.

But, you ask , how on earth can a
hundred IY more contacts all usa !he
same channel without incredible c0n
fusion ? rm sure there are a number of
ways this can bedone.1think I'd opt lor
a time assignment system. With each
Iransmission laking about a hundredth
of a second, we could have our rigs
send a short marking pulse every cou
ple of seconds to indicate Ihal this par
nectar time slot is occupied. Our rigs
would seect an unused slot and start
marking it.

By channelizing our ecmmumce
tions as _ de on the VHF bands, _ 'd
be able to evoid inter1erence (ORM). A
CO could be sent by just send ing your
callfloca tiOn in a time slot until some
one else answers on the alternate sec
ond, and away the contact would go.

A system tike this would enable us to
clear oul about 99% 0180 meters. AJ;
tualty, judging by the band occupancy
study I mentioned, we'd need maybe
three channels to handle everything
we've been using the 80 meIer band
lor, and even less on !he higher bands.

To satisfy our older amateurs who
are worried about what will happen if
rne-e is an emergency and our com
mercial power goes out, we reaily
should make everything work on M·
sized NiCd batteries and recharge
them with a faw solar cells. I visited a
solar cell faetory the other day , and
they're turning oul smalt cel ls that gen
erate 1.5 wens per cell!

If we do start trying to take advan
tage of technotogy, we could end up
with atmost emply ham bands that
would make us either gel more hams to
fill them or etee face lheir loss.

C'mon, I know there are a bunCh 01
you who have the technical smarts to
get us at least into the 80s. Let's see
some action-some circuits..:tS!u've
tested that I can publish in 73,IiIJ
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$29.00
$22.00
$30.DO
$35.DO
$34.00

BILAL COMPANy ,.........
1) 1 ",,__... Or. ..qgoloiill

'_...... (0_,6 '", 1I',6111_'IG ...

CIAi;:LE254 ONREADER SERVICECARD

CIRCLE 42 ON READER SERVICEColAO

lilts MOIITH'$ COllDIE FRlIIIlIIE CANDY STOREI I ,",US!) JT-Z70RH
RDC l :SOER. $310.00

(Ap"'ONLY)

...""->1 .....' 1'(;"0' K!·' ~ ' . l(), 'CO" .1U.\I ,NI -<; ." .n r. \ U L T.O"'.J ," {l.O( .~ Ill _
""'O• •,.. II."..... fro ITt.., " STOn. 'U..k.n""'" <01 ....TO'-_ ""

".,,,,,,"" .... ""'"""'" 'lOT' "' ,... CAU"" ....1Tt

RltSS DISTRI8UTJHQ COMP.,.' lP.O.1lo.o 2341
18 SoulI'l State Street Pt'eston. _ 83263

f_I1OII~2-08JOWtClDoo. 2-tJIlptI1lI(JJf)I"S , ..... Ol' ~,~•

,,,-,~~a..~ ",,,
ha..~'~~ ~~\o~ NO RADIALS!

~, ~ \ NO RESISTORS''i.r~ !'o'§:f-~O ~~.,.'\\O~ NO COMPROMISE!
~"'\~~~ \.0 (..'"

"'~ THREE [ XCELLENT R[VI[WS lUST
DON'T HArr[N BY CHANC[.

CAll US f OR A fREE CA TA LOG
- - "-'-~ ""' " ,- -- , ,.." -- '.. ,-

2350 Rosalia DrIVe _ Fullerton. Calitornla 92635

(714) 990-8442

CIRCLE 288 ONREAOERSERVICECARD

,U1UI~ Inc'.
149 Pall(ltf Road · $outllbury. CT 06488

(800) 634-8132 In CT (203) 264-3985

VMS video CUIllIlle. ... Show you eoerytlwlg you MeOIO k.
II) pus,.,... Nova. TechorGeneral lheoty lest I.ea't'I _ ....
loNrUas, _. dIgiIItI o;ocII$ and _ ~ by watJ-'lI
,cu TV. ....~ ... two 2-1'lOu" VHS _ IIW and one
c.go ado e-De. S3U5 1M S5.00 SM l OO'l11 tI'IOnIy ba::*......

IMw codII _ds course tak&s YOIl lrClf[l lO ..pm 'o 35 ..pm " 'Iht!Iree 90 ""nut. audIO GlSSIIrft. Lw n torrVrOO _ ds
arid nU"llbirs used inall ew COn1aoc1 l , llo1hlng to ..ruedo..n Learn at your leisu re St f .GS + 13.00 P&N
Wrli. or Gill tur free inlo

W1oCOMM ELECTRONICS INC.
Po. 80_ 5174_MASSENA. N Y. 13662

(315) 769-8334

CIRCLE 319 ONREADERSERVICE CARD

lNrn tOOIi IrClf[l 0-23 *p"" -.th one stfllCleCl course in NSY
S1tPS EadI cusen.course 511.95. VEe lype codII6enlral or EJ;
Ira ..... IipI C90 51.1S N . SU O S/H tach "'-Y or COlle
COOIfle. Eum titleS $1.•

"I 1It¥ned"my COlle arid rr-., ..hIli iSn'Mg to and !rom _ k.
~ ..u psy " LNrn cletailld 11ltory not only the quesllCNll and
ans....rs on your lest. NovK:e , Tech., General. Advancl!d. E. tra
Iheocy courses on audiocaseenes $19.95 each.

AMATEUR
RADIO SCHOOL

SUPER PERFORMANCE BATTERIES
SUPER ICOM SUPER YAESU

SUPER ICOM BP-l$. 132 voIlS. SUPER YAE$U FNB-4$H. 12 volts.
900ma. double the capacity ot lhe l 000ma. doubl, lhe capacity 01 the
Icom Bp·7. 5w output. vaesu FNB·4. 5 wall output. Rapid
SUPER ICOM BP-IS. 9,6 volts. cnarce Only $71, 00
12DOma. 50% more capacity than the SUPER VAESU FNB-3S, 9.6 volts.
rcom 6p·8 . 12ooma. triple tre capacily 01 the
Both are raDid base cllarll' only. 01 Yaesu FNB·3. 3.5 wall output Rapid
slide in wall charger. 4 inches Of wall Charll' $60.00
higll , BP-7S or BP-BS , 169 00, Bol li aft perlect tor the 03. 09 and

SUPER KENWOOD 727 senes reces and are 4 eeres
high .

SUPER KENWOOD PB-25SfPB-26S. Inserts lor'
8.4 volts. 900 mao double tile capacl- Kenwood pg.25 25H 26
tv 01 the PB·25/PB-26 for ne 25001 . BP 3 ' ,
260013500/3600, CharOS wilh either Exact reptacereot FNB·2 N,cad pack Icom -
the standard wa ll char\lllr or drop in lor vaesu FT·4()4RI207Rf 208RI708R Icom BP-5ISOOma)
"_ , h~tt OO $2700 IcomBP-7ISOOma)C"drg«. Inc, ~ ,..,.". ..,.,. . IcIIIl Bp.B

Mel Sol 00 1JliIlllm!I & Uocl long lor IlI'1I PilCk CT _ ~ '''''~ lU
Complet, Ijoe 01 NICAD packs lor Icom. K'nwood . vaesu. r emoc. Santee. Al den. Cord less T'IepIIones.
Alkalin,. Niead. and uen-ceus. All NICAD patks include a 1year aca-antee. Commercial RadiOPacks also
ava ilable,
For all your battery needs. write or canicrav for a complete calalog. Dealer inquiries invi'ed

Mao. by Hams tor Hams

5-1000 MHz PREAMPLIFIERS
NF G p(1 dB) S

WLA2OM" 2dB 15dB OdBm 73
WLA21M 3 13 8 57
WLA22M 4 11 12 61
WLA23M 4 22 12 87
WLA24M 3 23 18 109
WLA25M 5 11 20 82
WLA26M 6 21 24 199
.._~A«l '" lor SAlol ; -ew'·500 101 Hz

i:E
EJ· .

. .

AVAILABLE
FOR MOST
KENWOODflCOMf
YAESU PRODUCTS

· Covf,I8 SMH: ro lSOOMH:
l.IlAMITlUWlde FM mod....
Con',nUOUScoYeTaqe

•ZOOOCllannel Memory
19S~ s.:.n Frequenc,es
~ 16Sea,cIlG,oups

•SCanlSealcll speedsup 10 36 channels0 ' 'nCle·
memspe ' se<:ond

• BUIlt In RS 232compute, ,merla<:e
' 25 Deys.tJltacl,onGu&la.nl~ run Relund II not
Sat1511t1'd

· SIZe 3\ft"h S·/'"W. 7'....-0 W, 21b IOoz
• Supphec:l wnll AC ~ DCpowel cords TeleKOP,C
antenna

CaJI Ol' wnlelOday lorour FREE Crystal Filt... Calalog
thaIe~lns why our filters are the best ,
It a lso oontains in/ormalion on our Kenwood. Icom.
and vaesu monthly news/eners. high pel10rmance
radios, Tuning Upgladers, aMI Bank ccmreuers.

* REMEMBER *

INTERNATIONAL , .~\
RADIO ANDCOMPUTER,INC. ~

ANNOUNCES ~'I'
We now have in stock

HIGH P ERFOR MANC E
8 -POLECR YS TA L F ILTERS

COMMUNIC"'''ONS
I0797E.1_St.lowtpb . Of 46lS6

.. ToUFree 800-44S.Z71Z ~
VtSlland MaslelCard ~
(CODllIlQ1lt/Y IuQhfor)

In lndJatIll311·Jlol9·2570 CoUect FAX (3Ln 849-S19ol

CIRCLE 355 ON READER SERVICE CARD

' We guaranI .... the reliabill~ 01 ewrythlng WlI sell
with a oompIeIe perlol mance and functIOn chect<.
· We oller compIele and elllC>ef>t~ 01'1 fNery

lhing we aell with quality Factlll'Y Service parts.
·We have been seIVicing the amateur ladio commu
nity lor ei!l ht yeal s and have , ooo's 01satisfied cue
lomers ecrcss the country.

CaJI us for a quote before you make your neld equip.
ment purchase,

(407) 879-6868
FAX (407) 878-8866
INTERNATIONAL

RADIO AND COMPUTERS, INC.
751 South Macedo Blvd.
Port St. lucie. Fl 34983

CIRCLE 68 ON READERSERVICECARD



Ham Doings Around the World

•

DOVER NJ
APRIL 1

The Split Rock Amateur RadiO
Association, rnc., is sponsoring
the North Jersey Hamtest begin
ning at 8 AM at the Dover Armory.
VE exams, dealers, flea markel ,
tailgating, prizes, refreshments .
Admission is $3, nonham spouses
and kids free. Tables, $8. rauqat
ing, $5. Vendor pre-registration
PO Box 610, Rockaway NJ 07866.
Talk-in: 146.385f.geSrpt and
146.52. Contact Harvey Klein
WA2JHT at (201) 538-1768.
evenings.

BALTIMORE MD
APRIL 1-2

The 1989 Greater Baltimore
Hamboree and Computerfest, the
largest multi-interest computer.
amateur radio, electronics shOw
and indoor/outdoor flea market in
the Mid-Atlantic area. will be at the
State Fairgrounds in Timonium .
Large exhibit areas in three build
ings, free parking, door prizes,
lood. Admission is 55 lor bOlh
days, with children under 121ree.
Write GBH&C, PO Box 95, Timo
nium MD21093-{)t)950r call (30 1)
HAM-FEST 24 hours a day.

MADISON OH
APRIL 2

The Eleventh An nual Lake
Counly Hamlest will be held at the
Madison High SchOOl from 8 AM
to 3 PM. All-indoor Ilea market.
commercial exhibits. programs,
prizes, and lood. Admission, $4 at
door, $3 in advance. Talk-in on:
147.21/.81, 222.90f224.5. FCC
exams. Tables, $5 and $6 .50 .
Write Roxanne. 7803 Skylineview
Dr., Mentor OH 44060 (SASE
please). (216) 9~9784_

l ONGMONT CO
APRIL2

The Longmont Amateur Radio
Club (LARK) is sponsoring a
sweetest from 8 AM 10 3 PM at the
Boulder County Fairgrounds. This
will be a combined Hamlest and
Computer Swap. For inlormalion,
contact Bob Dornan WA2EKU,
1106 Fordham sr.. Longmont CO
80501. (303) 651-3613 or Ken
Parker W00NF, 1221 Aspen St.,
Longmont CO 80501. (303) 772
4719.

CALVERT CITY KY
APRIL 2-3

The Marshall County Amateur
Rad io Association will operate
KM4GS in conjunction with The
146th Annual Tater Day at Ben
ton, Kentucky, from 1700Z on the
2nd to 2359Z on the 3rd. Opera
tion will be in the lower 25 kHz 01
the General portion 01 the 80-10
meter bands and the 10 meter
Nov ice b an d . For a spec ial
" TATER DAY" OSL, send OSl
and SASE to KM4GS, PO Box
917, Calvert City KY 42029. Spe
cial OSL to SWLs for report and
SASE.

TEANECK NJ
APRIl8

Ham radio flea market spon
sored by the Chestnut Ridge Ra
dio Club will be held altha educa
tio n building of the Saddle River
Reformed Church in Upper Sad
die River . Table , $10 lor the lirst,
$5 for each additional table. Tail
gating, $5. Admission, $1. Con
tact Jack Meagher W2EHD, (201)
76U36D.

COLUMBUS IN
APRIL 8

The Columbus Amateur Radio
Cl ub Hamlest will be at the
Bartholomew c ounty 4-H Fair
grounds from 8 AM to 2 PM. Talk·
in is on 146.79 minus 600 Hz.
David Mann KA9UUP, 458 N.
Country Club Road, Columbus IN
47201. (812) 342-6302.

FRAMINGHAM MA
APRIL9

The Framingham Amateur Ra
d io Assn . w ill hold its annual
spring Ilea market and license ex
ams at the Framingham Civic
l eague Building. Admission $5
lor Early Bird Buyers who come
before 10 AM. Admission after 10
AM is $2. Tables, $12 each , in
cludes one Iree admission. Pre
registration requ ired lor the flea
market and exams. Talk-in on
147 .7 5 / .1 5 Framingham Re·
ceeter. For information, contact
Jon Weiner K1VVC, 52 Overlook
Drive , Framingham MA 01701 .
(508) 8n -7166.

BRAINTREE MA
APRIl9

The South Shore Amateur Ra
dio Club 01 Braintree willhold its
annual indoor flea market at the
Viking Club l rom 11 AM to 4 PM.
Tables, $10 each, includes one
free admission if paid before April
7to Hal Jones WBIABM, 48 San
ing na., N. Weymouth MA 02191.
Tables $12 after the 7th . Checks
payable to the South Shore ARC.
Doors open to vendors at 9 AM
with entrance lee of $1. Free park
ing. Ouestions? Call Hal, (617)
335-5n7, evenings.

FERGUS FAllS MN
APRIl15

The lake Region Amateur Ra
dio Club is sponsori ng its annual
Hamtest Irom 8 AM to 2 PM at the
Otter Tail County Fairgrounds
Hockey Arena . VE testing , packet
meeting, Army Mars State Meet
ing, satemte meeting and demo,
commercial dealers, flea market,
concession stand, and more .
Registration, $4 at door, $3 in ad
vance . Tables, $4. Call (218) 826
6274 or wri te Keith McKay Nt
OFKF, Rt. 1 Box 46, Battle Lake
MN5651S.

LAWTON OK
APRIL 15

The l awton-Fort Sill Amateur
Radio Club will hold its 41st annu
al Hamtest at the County Fair
grounds lrom 8 AM to 5 PM. No
preregistration necessary except
lor table space. Talk"n on 147.391
.99. Contact Claude R. Matchette,
3411 NWAtlanta Ave., Lawton OK
73505. (405) 357-5870.

CHARLESTON WV
APRil 15

The rn-cccnnes Ham Club and
the Kanawha Amateur Radio Club
are sponsoring the annual WV
Area Hamfest and Compu ter
Show at the Charleston Civic Cen
ter. Admission is $5, tables are $6
each. AC power is $12. Walk-in
VE exams and alternative pro
grams. For dealer and Ilea market
information, write PO Box 1694.
Charleston WV 25326, or phone
Bill Hunter K8BS at (304) 744
2650 or Lovell Webb at (304) 342
7247. For other inlormation, write
PO Box 9076. So. Charleston WV
253090r phone Doug Sweeney at
(304) 766-6655.

BIRMINGHAM Al
APRil 15

Foxhunt! Three transmitters
on 2 meter FM will be hidden in
Oak Mountain State Park. Tro
phies to the top f inishers and
handsome certi fica tes for all
partici pants who complete the
hunt. Map and RDF session
before the hunt. Talk- in on
W4CUEIR , 146.880 MHz . Camp
ing . Contact James PUman
KA4 Z0A , (205) 991-7762,
evenings. Leave packet mes
sages for KA4Z0A at W4CUE
PBBS in Birmingham.

HUDSONNH
APRil 15

At 9 AM on the 15th , th e
I.R.S. will hold a flea market at
the lions Club Hall. The Interstate
Repeater Society, a Derry, New
Hampshire, based club plans a
non-taxing t ime at their annual
f lea market. Adm iss ion , $2
(inc ludes ralfle ticket) . Tables,
$10 each , Talk-in on 146.850
and 224.460 I.R.S. repeaters. For
rese rvations , contact Wayne
KA IMKH. (603) 895-9033 or Chan
KA1OU, (603) 497-4333.

SPOKANEWA
APRIL 15-16

The Twelfth An nual Inland
Empire Radio Hamlest will be
held at acarpeted, air-conditioned
Convention facilty th is year. It
will feature an evening Banquet,
an Awards Breakfast. Forums,
Flea Markel, Commercial Dis
plays, prizes, seminars, swap ta
bles , VE exams. Admission is $5
lor both days. Cont act Ivan Brown
KF7PU, W. 728 Spofford Ave.,
Spokane WA 99205. (509) 328
796 1.

TUCSONAZ
APRil 15-16

The Old Pueblo Radio Club will
operate W7GV, the oldest contin
uously active callsign in Arizona,
trom 1500Z the 15th through
2400Z the 16th to commemorate
60 years 01 worldwide amateur ra
dio operation on the 10 meter
band. Operation will be over the
enti re 10 meter band, inclUding
CW, phone, FM, and packet gate-
ways. For a OSl, send your a Sl
and SASE to WlGV, Box 42601,
TucsonAZ85733.

•
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INTRODUCING
THE NEW 10·Hz-l.4 GHz

<C A T A S C A N) FREQUENCY COUNTER
FROM B & B INSTRUMENTS

CAMBRIDGE MA
APRIL 16

TAILGATE electronics , com
puter, and amateu r radio FLEA
MARKET on the 16th, from 9 AM
to 4 PM. Admission, $1 .50. Free
off-street parking. Tailgate room
for 200 se ll ers. Sellers $6 at
the gate, $5 in advance, includes
one admiss ion, set-up at 7 AM.
Talk-in on 146.52 & 449.725/
444.725-p1 2A-W1XM/R. Spon
sored by the MIT Radio Society
and the MIT Electronics Research
Society. For space reservations
or further information, call (6 17)
253-3n6. Mail advance reserva
tions before April lto W1GSL , PO
Box 82 MIT Br., Cambridge MA
02139.

MADE
IN THE
U. S. A.

COVERS All BANOS
160-2 METER
150-220-450
850-1296 MHz

.-":="

DON'T GAMBLE ON

YOUR FREQUENCY

~".

Room of the Hara Arena and
Conference Genter at 7 PM. No
admission, continuous entertain
ment. Awards and dinner. Miami
Valley FM Association, PO Box
263, Dayton OH 45407.

Special Events are listed free of
charge as space permits . Please
send your Special Event to 73
Magazine two months before the
monthly issue you want it 10
appear in. Please provide a con
cise, typed summary of essential
information about your Special
Event.

CIRCLE 131 ON REAOER SERVICE CARD

.......~br

B & B INSTRUMENTS
408 La Cnsta Mgt. RoM

E1 Cajon, CAo 92021

Annual Banquet in conjunction
with the Dayton Hamvention et
Neil's Heritage House. COD Bar
at 6:30, dinner aI 7:3O. Tickets are
$13 each . Contact Bob Dingle
KA4LAU, 657 Dell Ridge Drive,
Dayton OHlor tickets. Progress is
underway for an interesting
speaker for the evening. Come
and join the fun. QCWA member
ship not required.

DAYTONOH
APRIL 29

The Miami Valley FM Associa
tion 's 20th Annual B·A· soH will
be on Friday night in the Madison

..,
I_roo

-
e900 139 .9 5

C1200 169 .95

C1400 199 .95
ALL UNITSARf COVERED BY OUR 5 YfARlIMITfO W",RR","'TY

ALL MODELS INCLUDE: AC Adapter plus Antenna

ACCESSORIES
SAC-8 S AAN,cad Paek $1 9 .9 5 • SPECIAL $ 10 WITH ORDER
Sp.2 SOlffer Probe(HI·Z) $19,95 AM 1200 XIQ-XlooAud'OMul{lplier $49.95

ORDER TODAY
(619) 579·2258 or send check or money order to:

• a " l1".,.,,,,, not 'r>Cluded. • N,clId not ava,la ble "",tll model C900,

TERMS: Shipping, handline and insurance
please add 5 '1. 1$2.00 minimum) to a max
imum o. 510.00 each order. CA res. please
add 6 % sales tax.

meters, and the upper penon of
the 10 meter Novice phone band,
from 1400Z on the 27th to OOOOZ
on the 30th. Send SASE to receive
certif icate sui tab le for framing .
Use an 8V2X l 1 SASE to receive
unfolded certificate. Send aSLs
to Barbara Nihart, President,
Nebraska Amateur Radio Club,
n31 Holdrege St., Lineoln NE
68505.

DAYTONOH
APRIL 28

The DaytonfCincinnati Chapter
9 OCWA (Quarter Century Wire-
less Association) w ill hold it s

LESANONPA
APRIL 16

The Appalachian Amateur Re
peater Group (AARG) will hold
their first Hamtest and Computer
Show at lhe Lebanon area Fair
grounds . General adm ission is
$3; nonham spouses, YLs, and
kids free. VE tests (preregistralion
only), tailgating ($2/space), indoor
tables ($5 with electrici ty, $3 with
out), prizes , vendors , parking.
Talk-in on 146.041.64 and 146.521
.52. ARRG, Homer Luckenbiff
WA3YMU, 105 Walnut Street,
Pine Grove PA 17963. (717) 345
3780.

ALCATRAZ ISLAND
APRIL 22

The Sacramento Amateur Ra
dio Club, operating station W6AK,
will operate from the bakery 01 the
old Alcatraz Prison from 1700 to
2230 UTe . Suggested frequen
cies : SSB-7 .270 , 14 .300,
21.400, 28.450; CW-7.125 ,
14.05,21 .085, and 28.150. Also, 2
meter FM will be on 146.52 as well
as on a 2 meter packet station.
QSL from " The Rock," SAS E
please. BARC, PO Box 161903,
Sacramento CA 95816.

NEBRASKA CITY NE
APRIL 27-30

The Nebraska City Amateur
Radio Club will operate K0TIK
from Arbor Lodge, the home of
J. Sterting Morton, the founder of
Arbor day. Operation will be on
the upper portion of the general
c lass phone bands , 80 to 15
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The industry s tand ard RC-850 Repeater Controller can
now talk with your computer.

1
Yes. please send infor-

1mation on your line of amateur

1 antennas to: 1
1

_.
1

1 ~M I
1 1= sr"TE "'I
(jIfl~'BB)

1
1 1
I 1

One NewtroniCS Place
I MioeraJ Wells. ...... 76067 I
1-

(817) 325-1386
_I- -- ----- -CIRCLE 269 ON RUDER SERVICE CARD
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Now, with Lt. computer Interface, the '850
can "" br'at fr1e'rub WIth your computer.

CIRCLE 1 ON READER SERVICE CA RD

and print OUI thf, Informallon programmed
Into your controller. And view your '"Y"tem
"front panel" on your computer screen,

You 'll flnd the RC ·850 con troller on the
leading vclce repeaters a round the world .
ACC plnneered ""m Ole programm ing of
repeaters - and contin ues 10 pIoneer with
remote computer access. While the rest
of the world JUst talks about catchtng up,
ItCC conUnU6 to lead 1M way In advanced
repeater technology.

A GREAT GIFT

advanced
computer
controls. inc .

Re~ and catalog data relaung 10 your
SIte ""'''= ''''1&, i!qUlpment Status. and
..,peater and command atllvlly. Download

AMATEUR RADIO STAMP T-SHIRT
Authentic Color Reproduction of

1964-1965 Commemorative Stamp
Paul Washa, W0TOK

491 6 Three Points Boulevard
Mound, MN 55364-1245

$9.00 Postpaid. Sizes S-XXL
White, high quality sweatshirts also available

S, M, L, XL : $22 Delivered XXL : $25 Delivered

And theft'. ec much for thf,m t o ...yl

The '850 computer Interface Imp~s the
managemen t of you r volc" "'peak r system.
It a110Wl1 you to command a nd program
lnt"rac\lvely from your t"nnlnal or
p"rsonal computer us ing a MODE:M or
packel m e, ~n prm " w and "ll it
"'peat"r m~e. by typing words from
thf, controller's vocabulary dirl':Ctly InIO--_.

aee
2356 Wal.h Avan ua. S an la Cla. a, CA 95051
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LETTERS

FaUlty Rigs?
Dur ing the re cent CQ W W

phone co ntest, it seemed that
many American amateurs had
laulty rigs. The frequency readout
apparently didn't give hams the
proper frequency on the 10 meter
band . This problem showed up
only when the actual frequency
was less than 28.300 MHz. When
informed, most Americans were
shocked or surprised to hear that
they were out of band .

Sarcasm aside, in the past
week on 10 meters, I counted 25
different American stations work·
ing or call ing other stations on
phone below 28.300. Too, I lost
coun t of the number of times US
CW ops informed me that I was
out 01band,QRMing beacon s and
CW cps. One station (a KD5) even
cursed me for my flawed opera
tion!

Why do I spend much time on
10 meters on phon e be low
28.3001 Because I am aCanadian
operating in Canada! We are at
lowed to operate phone from
28.100 to 29.700 MHz. When you
think we are out of band, the truth
is that you are (when on phone) .
When you throw a voice-mode sig
nal on top of us, you violate your
laws.

Not everyone is governed by
FCC rules. Please remember that
othe r countries have d ifferent
rules! Allen Linville VE6BEC

Edmonton, AB T5T-5H7
CANADA

I found myse lf wander ing
through the Ilea market displays
totally amazed at some of the up
to-date equipment shown there. I
watched , I listened, and I realized
that some tiny seeds of interest
were perhaps beg inning to
sprout. Who knows. by the time
the next Hamvention rolls around,
I might have my own call letters
and it might be me who breaks the
budget by purchasing the latest
piece of equipment so necessary
in the ham shack.

So, gentlemen, believe me
it's a " no win" situation if you
leave your wife at home. She'll be
spending money on her own local
shopping trips while wondering
why it is that you just had to have
that latest piece of "junk." And ,
she' ll certa inly not come even one
inch closer to realiz ing Why you
have this obsession with talking
into a mike.

Taking yo u r wife to Dayton
might be just what any marriage
counselor would order!

Linda Williams
Bedford PA 15522

Take Your Wife to Dayton l
This is a message to all those

hams who, each year , kiss their
wives good-bye, and then drive off
to Dayton, to the largest congre
gation of ham radio operators in
the world. And, they do so without
the slightest regard to the storm
cloud over her head.

Next year, take your wife along!
There are two good reasons . First,
she will enjoy it so much that she
witt overtook the numerous pur
chases you might be making. Sec
ondly, she might become inte rest
ed enough to becom e a ham
herself, and share in the thrill of
purchasing all those " goodies."
Chances are, she'll be so thri lled
with the Hamvention that she will
also overlook the many Dayton
shopping areas and leave the
credit card intact. Intact enough
for you to purchase any amoun t of
the latest in electronic wonders.

The dazzle of Dayton beg ins
when one realizes just how well
organized the Hamvenrcn is. No
matte r how uninterested you
might be in th e " di-dahs" and
"da-dits," one can' t help but be
impressed.

Dayton also abounds with plea
sures to be shared during mose
cn-Hamventlon hours. The city is
laden with bike trails which will
lead you around or out of the city.
There are restaurants lor every
taste and, in the spring, the arts
are in full bloom.

We returned to Dayton last year
for the third time and found the
event to be as delightful as ever.
Ladies act ivities were, as usual,
well organized and displayed a
wide variety of creativi ty and hard
work. For those who preferred to
educate the mind , there were
talks on genealogy, total health,
walking for fitness, and stress and
relaxation techniques.

And , wonder of wonders , I
found myself looking over the 10
rums suggested for those in the
world of amateur radio. Always of
particu lar interest to me are the
workshOps led by Wayne Green
W2NSD , who is as adamant
against smoking as both my nos
band and me.

whiCh I cannot change, so, as the
main characters in this code issue
spew forth their glut 01 debate, I
will comfort myself with con tinued
tt -meter international contacts
using 4 Watts and a Jo Gunn
" Killer 8" antenna ... without a
" ticket!" 1().41

Tom Bumpous (" Iro nman")
Captain, USAR

Southwest Florida

From the Hamshack

phone number that might put an
interested person on the outside
in contact with one on the inside.

Even access to the latest ama
teur radio publ icat ions is limited .
This could easily be prevented if
someone who is truly concerned
about the preservation of ham ra
dio were to sponsor a one-year
subscription to 73, to be displayed
on the shelf of that local library.

Let's take advantage of the co
portunities that would expand the
number of amateur radio enthusi
asts . In some case s, it would take
less than 1 percent ot cne's equip
ment costs to invest in the luture
01 amateur radio and in the luture
01our young people's minds .

Jeff Foster
Wyoming MI

Steve, are you laying some early
plans for that great celestial DX
peddiOn? .. de NS1B

Another Vote for No-Code
As a subscriber, I enjoy your

magazine immensely, but I have
written to convey my views as an
" aspi ri ng" am ateur who, by
choice, has yet to be licensed,
than ks to the unyielding FCC
code rule. Although I may not be
qual if ied by amateur standards to
jUdge the issue of a possible no
code license, I am qualified to
have an Opinion and, accord ingly,

Invest in Ham Rad io 's Future I regard code as tedious , boring,
I find myself in total agreement and irrelevant to many aspects of

with your remarks in the Novem- amateur radio .
ber "Never Say Die" column. I'm Our Canadian friends have re-
not currently active in ham radio, centl y established a precedent
but am working on my Novice tick- with their no-code Novice license
et. My renewed interest has been which promises to attract many
related to the new voice privileges newcomers to the hobby . So,
as well as to a recent friendship what is the big problem with the
with a ham operator. Although it USA doing likewise? Is it the ama-
should be obvious to anyone that teur community or the FCC (or
the code is the main deterrent pre- both) who oppose a no-code Ii·
venting that major increase in cense?
newcomers, lt's not going to stop Several times I have heard the
me from pursuing my license and argument that the present code
encouraging others into the field . I ru le keeps so-called "uncesi r-
would like to offer a couple 01sim- abies" off 01 the amateur bands.
pie but effective ideas on how to Maybe, but this type of elitist rea·
stimulate interest into the arena 01 soning. combined with the rules
amateur radio. violations that I olten hear on 10

I can 't speak lor other areas of meters, makes me wonde r who
the coun try, but around here any· the " undesirables" really are.
one with questions about ham ra- There are many talented 11 me-
etc or looking lor any help or ad- ter enthusiasts who could con-
vice on how to get started would tribute to the collective pleasure ,
be tertout in the cold . There are no diversity , and enhancement of
list ings in any sect ion of the phone ham radio were it not lor the ar·
book or classified ads. And if one chaie code regulat ion which they
were to monitor one of the local simply refuse to be terce-tee. just
repeaters, you would get a very to get a " ticket."
co mprehensive update on ham Oh well, someone once told me
news and calendar events, but no to find the grace to accept that
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Epitaph Idea
While I am lar from threescore

and ten, when I become a silent
key, I want my callsign on the
tombstone. My callsign is just as
much my identity as my name .

Steven O. Putman N8ZR
Fairborn OH 45324

Maritime Net
In response to the letter from

KA4WWGIMM3 in the December
issue, I tuned in the Maritime Net
on 14.313 MHz on Sunday morn
ing , 18 December. Alii heard for
about two hour s wa s people
calling one another nasty names
and making whistles and noises. I
don't see how 14.313 could be of
any use to anyone with all tncse
iona-wtnoeo . vulgar people on
there . Capt. Ste ve Sm ith, SWL

Sunrise FL 33326

SIeve-You must've caught Ihe
net at a rare time. The Mantime
Mobile Net is noted for its efficient
operatiOn and its courteous partic
ipants. Keep listening!

.. .deNS1B
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• Computer/ Remote Cont rol
• Rota ting torque: 10,000 inch lbs
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• Vertical load: 2.000 lbs
• Mast size: 2 - 3.5 inch 0 .0 .
• Motor: 1/3 HP 120I220V 5O/60Hz
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• Weight: 2301b ~ .

• Size : 15 x 25 x IS inch

J

• AUl D Log/Son 800 memories
• Log DalelTime/ Freq/ Mode (Opt Signal Strength)
• Build your own data base
• Sean Bands/ Freq/Service
• Auto create • local database
• K (")' stroke set radio 10 memory channel
• Unlimited louin. on disc
• Spectrum analysis option
• Free Newsletter subscription-Can

Sti rling I I
5349.95

CRlS 6000 COMPUTERIRADIO
I:-ITERFACE SYSTEM .
IBM PC OR
COMPATIBLE.

• Cool lSOO watts output always available
• All HF Bands 1.8 _21 MHz ( IOMT user insta ll)
• SO - 80 watts drive for Iull output
• Harmonic Supp -tSdR INTMOD -35 d B
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Numbet"38 on your FMdback CM'd

Have a Tech Tip?
Send it in! Authors of printed Tech Tips re
ceive a free one-year subscription to 73
Magazine .

Easy Precision Resistors

Paralleling or series-ing resistors to get non
standard values can be frustrating. Here is a
quick and easy way to get any resistance val
ue you wanl, of any wattage, with its tolerance
limited Oflly by your ohmmeter.

Your electric drill, rotary engraving tool , or
whatever similar tool you have,and acommon
grinding bit or steel cutter are the only tools
required. If you have none of these, you can
do the job by hand with a small round file .

Here's how: $elect a composition or carbon
resistor of lOwer value than your target resis
tance. Lay it nat on a solid surface with ohm
meter leads attached . Grind away the outer
surface of the center of the resistor body in
one spot, making a nice concave niche. As
you approach the actual resistance element at
the core of the resistor, go carefUlly. Monitor
the ohmmeter, which will rise in value as you
remove bits of the element. Go slowly so you
do not overheat the element, giving a wrong
reading .

When your ohmmeter indicates the target
resistance, stop grinding and give the resistor
a few seconds to stabilize. If it now reads the
proper value, coat the groove with clear finger
nail polish for water resistance.

rhave successfully used this technique and
have experienced no long-term ill ettects. The
whole process takes about three or four min
utes. Bill Blblngs W8DZQ

260 Water Street
Otsego M149078

The quality of the finished board speaks for
itself (see Photo C).

Dr. Roland Milker DL20M
Flnkenweg 14

54570berhonnefeld
Germanv

Photo B. After the board has coofed, pull the
film off slowly and carefUlly.

Photo C. The finished bosrd-verycJean and professional-kJoking.

For information on
Heath's complete
line ofamateur radio
products call

I ·BOQ·44-H EATIt
'or your FREE
Heathkit~ catalog.

computer via RS-232
and you're ready 10 call
a fast-growing number
ofpacket hams.

The IIK21 Pocket
Packet requires only a
single 12 VOC @40mA
power source o r as
little as 29mA from an
optional HKA·21·1,
Internally m ou nted 4.8
vult, 120 IDAh, NICAO
battery.

The Heath* HK
21 Pocket Packet-

$219.95 \.::m~l
To order, call
1·800·253-0570

Best to start with.
Best to stay with.

Heath Company
Benton Harbor, MI49022

Photo A. Transfer the circuit pattern with a
rubber roller.

2. Put this copper-clad
board on a heating plate
or on a hot iron turned up
side down, and heat the
board to 130-140°C.

3. Transfer the circuit
patte rn with a rubb er
roller . Applying slight
pressure, roll it to and Ira
(see Photo A). Such a
roller is available from
photographic or art and craft suppliers .

Using this technique, even very fine pattern
lines will be perfectly transferred . After the
transfer stage, when the board has cooled,
pull the film ott slowly and carefully (see Photo
B), leaving the circuit pattern adhering to the
board . Now the board is ready for etching.

HT's, or w ire a separate
cable into your moouc
or base VHF or UHF
rig. Connect your

A 5ubsldIMr)' at zen.
Elecuonk,.'5Corpn....at
C I989, t1c~lh G.-.np..m)·

~ OW receive orIU leave messages
with other local hams
using the 16K Bulletin
Board featured on the
smallest lNC avai lable
the HC.<Ith* H K·21
Pocket Packet.

The DBS operates
under your call with
simple commands
like Send or Write a
message, Kill a message
and read the File
messagcs currently on
the system. And the
HK·21 Pocket Packet is
fully lNC·2 compatible.

H ookup is easy.
Plug in supplied cables
instantly to most

TECH TIPS
Pearls of Tech Wisdom

For the Seeing Impaired

A blind amateur friend of mine had a hard
time with his hand-held. I took a piece 01Plexi
glas Y3 . thick and cut n to fil over the key
board. Next , I marked over each key and
drilled v.· holes. I mounted the Plexiglas so
that it didn't touch the keys . I used double-sid
ed stiCky tece to hold the Plex iglas in place .
Now the blind amateur can leellhe holes, and
push the buttons with his pen . The hand-held I
did this on was the Yaesu 209AH, but I don't
seewhyyoucan't make it work on other radios.

Gamet McKenzie VE6CFX
174617th St . S.E.

Medicine Hat , Alta.
Canada T1A-2B2

Improvement on the TEC·200 Process

Aelat ive 10 the excellent art icle by w .e.
Clon inger about making PCBs (August '87
73),1 would like 10 focus on an improvement of
the TEe-200 process described therein.

If you have any problems when transferring
the circuit pattern with a hot iron , try the follow
ing method :

1. Put the film with the photocopied pattern
onto the copper-clad board and fix it at one
end with an adhesive strip.
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H ugc pileups, big city
QRN, no spare parts,

and a long way to anywhere.
You probably couldn't find a
better test of the new SB·I400
All-Mode Transceiver than Heath's
expedition to Taipei in the
Republic of China.

When working OX, you need
sensitivity to dig fur the weak
ones, but still need dynamic range
so the guy down the block doesn't
clobber you in the middle ofa
QSO. Sure, the SB-1400 worked the
S9 +30 signals, but out of the pile
ups it also worked a number of
stateside stations running 5 watts
or less! And that's not bad for a
short path distance of 76<Xl miles!

58-1400
A proven transceiver.
The technology that worked

the world can work for you,
too, in your own ham shack
The SB-1400 is a fully assembled
all-band, all-mode (I'M optional),
continuous duty, IQO-walt
transceiver. It incorporates an
impressive general coverage
receiver with dual VFOs for
split operation and 20
memories to store your favorite
frequencies. The unit includes
standard SSB filter plus a
narrowband 500 Hz CW filter
and wideband AM filter. It also

features clarifier (RIT), front
panel AGe, noise blanker, all
mode squelch, 20 dB atrenuator;
computer interface, and a clean.
"operator preferred" front panel
layout.

The transmitter's PA is cooled
by a quiet, thermostatically
controlled internal fan and is
enclosed in its own diecast
aluminum heat-sink chamber,
which allows for full power
operation in C\\:~ SSB, F~I and
R1TI-: AMTOR, ssrv and Packet.

Heath
offers you more.

In addition to the SB·1400,
Heath offers a full line ofpre
assembled or build-it-yo urself
amateur radio equipment to
completely outfit your ham shack
or upgrade your system.

You can also prepare for your
next exam (Novice, Technician,
General, Advanced or Extra classs )
with Heath study COlll'SO.

Finally. as a Heath-equipped
ham, you can ~CI answers to your

technical questions from OUT

tech consultants, who arc
licensed ham operators, on the
Heath Tech Assistance line.

For more information on the
SB-1 400 or Heath's complete
line of amateur radio
equipment, call for a FREE
catalog: 1-800-44-HEATI-I

(1-800 444-3284)

Best to start with.
Best to stay with,

Heath Company
Benton Harbor, Michigan 49022
C I<)l'I<). Ilnth C' M1'J"I n r .
A ",t>-idiaryof
....cni th UttlnM1it.~ <:..q>or;>tion.
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VANGUARD LABS

E.H.YOST & CO.
EVERETT H. VOST KB9Xt

73<14 TETIVA RD
SAUKCITY WI 53563

ASK FOR FREE CATALOG

608 643-3194
CIRCLE 11 2 Of'l READER SERVICE CARD

SOLDERLESS BREAD BOA RD S

The E..y Project System Boards
SE5D 100 Conw ct-Polnts 1.52
SE10N &40 Contact-Points 5.75
SEl21B 840 Contact-Points 13.50
SE23tB 1580 Conwet-Points 18.IIS
SE361B 2420 centect-serms 25.95
SE350 350 Jumpers Kit 17.115

PROJECT ENCLOS URE S

Mela141 121(21 14x3114 3.115
Metal 6 x2112x4318 5.45
Melal7112x2112x5118 7.115
MelaI 9112x21/2x71 14 11.95
+MANY More at: SOFT LIGHT MFG.
S01 Simpson Chapel Ret.
8001365-2575 Bloomington, IN 47404

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

Nickel-Cad mium.Alkaline. Lithium. Etc.
INDUSTRIAL QUALITY

BATTERIES

MODEL
SQ·lll0F
$0121.15

dilll....

~ ..,
,••• ' . . "R '"' ,"-_1

SYNTHESIZED
SIGNAL GENERATOR

MA DE IN
USA

19&-23 Jamaica AWl.• HOIli• • NY 11..23

"""'- (7181 "66--2720 Mon.-Tho.n

• Cowers 100 101Hz to 199.999 "'HI in 1 ~H~ sl"PS ...lIn
tnurnbwneel d ... . Ace:ur-.:y . 1_ 1 pari~ 10 ""l
lion el "I lreq uenc ies • lnternal f M ildjustable lrom
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below camel' • Output adjustable ' rom ~500 rev al
50 0Plma . Opera.es on 12 Ydc e v, Amp ' A.ailable
tor Immediate deli.ery • "'29.95 delivered ' Add.on
acceeeonea ••ail a ble to e xle nd treq range, add inll·
nlte reaolullo n, AM, and a p,eclslon 12IJ d B allenua·
tor ' Ca ll or ...,lle for detail, . Pnonll in yOlJ ' ord., as
Int 000 Inlpmenl.

DEN-TRONICS
Amilt8ur RiICl lo & Computers

1101 DtIa...s RNd . 1'1...... "00 ..., 4U31
1 1 nl 65~ ln. , RAGCHEW

(... R. _ f>Ctl
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(o..... u ....

Specializing

I n

Kantronics and AEA Products

'"Looking for the best deal'"

RAISED PRINT
QSl CARDS

PkIf"QI\ QSl. '• • p 0 8 13200 · """lIOndr1O. LA 7131$-3200

CIRClE 114 ON READ£R SERVICE CARD

From Dennis, WASQMM
Offset Printed - High Quality

Nothing like it a nywtlere! Yo u can
actually FEel the type! 17

beautiful designs inc luding a Full
Color Eagle,

For Free samples & Info. call
(318) 443-7261

CU~TO'" "",,,nUR ~onW"RE •~ fOR IBi'l rc;XTI"T " 5 1 "NO CO i'l, ...TlBLES

...11UCK _ ....... _ .. _ ..._ ........

• • _ ......... .... .. '0_ .._- -- '-__ 1 --
CO_"OQ - _ ,... t" ._" _ .... _

0.·.. .. -.'.., ...... 00.0 .•••.... -"..~_., "" ..".._ •• 00, ,_ r...... . .. . .

....... 0 ... '. ' .......... ......_. • , h · ......_ .. ' _ _ 0:

c_ ..__...' _

. ..__ . ' •.05_ .. ... ...... __.._..._---_._--..--
• ..- • __ . oun

~. ... C '-- '"._~ 0""

102 73 Amaleur Radio ' April . 1989



ARMENIAN EARTHQUAKE
A Roundup of Informatlon As It Comes In

From Ed Krltsky NT2X. Our Hambsssador for the USSR .
Gennady Kolmakov UA9MA. became involved immediately.
look for a full report lor this in a future issue.

From Ron Gang 4X1MK. Along with all the international aid
pouring into earthquake-stricken Armenia, three Israeli Air Force
Hercules transport planes flew in the Israeli assistance team. Our
people included medical staff who set up a field hospital, and a
crew of evacuation experts who had already been seasoned by
experience in extracting people from under COllapsed buildings
in both lebanon and the Mexican earthquake disaster.

Although our small country'S contribution to the huge efforts
made to save lives was quite limited relative to the scope of the
operations. the ancient Talmudic proverb stales. "He who has
saved but one life, has saved an entire universe." And indeed,
the Israeli evacuation and mediCal teams' wo"" was far from
insignificant, as was duly noted by the Soviet news media.

Amongst the crew members was Yaron Kedmi 4X6AJ, who
was heard on the skeds as 4X6AJ/UG6, relaying messages back
home on 20 and 40 meters. It is interesting to recall that a year
ago Soviet amateurs still were not permitted to speak with us,
Israel having been on the USSR's banned list since 1967. Now,
with the apparent dawning of a new enlightened age, things are
changing rapidly as we witness increased international cocpere
ucn and understanding.

At the IARC raffle of gear, for the
benefit ofthe club treasury. L to R:
Naomi4X6DW, Tuvia 4X4GT.and
Yanke/e 4X4AH.

the Mediterranean coast. Belvoir
(Kikhav HaYarden) overlooking
the Jordan River valley south of
the Sea of Galilee. and Asnkeion
in the south, also on the Mediter
ranean. In most places there are
youth hostels or kibbutz guest
homes, so those who do the oper
ating will enjoy socializing during
the event ; and visitors from
abroad will be most welcome.

The operation will start at 0800
UTC on Friday, April 21. and will
last exactly 100 hours to 1200
UTC, Tuesday, April 25. Each sta
tion wilt have a special callsign.
and a certificate will be available
for those contacting all four sta
tions. (Specific information was
not available at press time.-
ccq

Israel Repeater Update. Visi
tors from abroad are most wei-
come on our repeaters, most of
which need either a 192.8 Hz or
91.5 Hz Pl tone to access them.
(For reciprocal licensing details
see the information given in the
December, 1988, "73 Interne
ucner" column.) VHF repeaters
have a - 600 kHz shift, 70 cm
shifts are 7.6 MHz down (see box
for fist). The packet networ1< is 00
144 .675 MHz, with very wide cov
erage through various digipeaters
around the country (see the fol
lowing paragraphs) .

The Israeli Packet User' s
group had its second annual
meeting in December. in Natanya.
(Thanks to Shlomo Goldstein
4X4LF for the following informa
tion .) Bentzi 4X11l presented a re
sumeof 1988 activities. More than
80 stations are on packet and
three digipeater stations are in co
erati0n--4X4HF in Haifa. 4Z4SV
in Shoresh Village near Jerusa
lem, and 4X11l in Herzlia, which
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tion Day, Syria; f9-Repubfic
Day, Sierra Leone; 23-$1.
George 's Day, England; 25-Lib
emtton Day, Ita ly and Portugal.
Anzac Day, Australia and New
Zealand; 2f-Union Day, Tanza
nia; 27-HAPPY BIRTHDA Y, $A.
MUEL F. B. MORSEl (FBI); 28
Arbor Day, USA ; 29-Emperor
Hirohito's B i r t h d a y ; 30
Oueens's Day, Netherlands,
King's Birthday, Sweden.

ISRAEL

Ron Gang4X 1MK
Kibbutz Urim
Negev Mobile Post Office
85530 Isra6f

This year's special operation
for the Spring by the Israel Arne
teur Radio Club takes on an inter
esting historical twist. Between
the years 1099 and 1291, the CnJ-
saders ruled this country and set
up a series of fortresses from the
Red Sea 00 up into Lebanon. To
day, ruins of these massive fortifi
cations and castles can be found
in st rateg ic places all over the
land and are well-known to those
who enjoy excursions and touring
in Israel.

One hundred hours of IARC co
erations in April will take place in
four different such places: Yehi·
am in the Galilee, Caesarea on

edited by G.G. G.

Numbet' 37 on )'OUr FeedbKll e-.:I
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Notes from FN42

You may recall being promised
a list of Hambassadors. Ifyou do
remember, please be patient. It
will appear as soon as you stop
sending in interesting stuff that
takes up all the spaC8-0r sooner.

When it does appear, at least
two new names wi" be on the list:
An Australian. from whOm we ex
pect final OK anytime. and WClQd.
son Gannaway N5KVB/EA-not
N5KUBlEA as we mistagged him
in his first appearance here. in
Febrvary. His home call is from
Arkansas: " We sold my welding
business to move here {CafJIJry
Islands! as 88M" pioneers {two
years ago}. My dream of being a
ham started in the late 1950s
when a sympathetic friend len t me
a BC-348 receiver during an ex
tended childhood illness. It took
me nearly 30 years to do some
thing about it (and I still remember
using the BFO to understand
SSB). I'm teaching English and
learning to make the dis tinctive
Canary knives the old-fashioned
way here. I expect to start giving
guitar lessons next year, after 1
brush up a lin/e more. on,yes; in
the U.S. I also abstracted a Jot of
technicalarticles for the American
Society for Metals . .. 1 look tor
ward to {being a Hambassadorj. ..
Woodson will cover events in the
Spanish-owned Canary Islands
and also be Honorary Hambas
sador for Spain-honorary be
cause he will " retire" when (if) a
Spanish national volunteers for
the post.

Italy was honored recen tly
when Commission member(of the
t r-memoer European Commis
sion for the European Economic
Community-the EEC). Sr. Fili~
po Maria Pandolfi. was named
Commissioner for R&D and tele
coms and information technology.
We will be much interested to hear
(from anyone. anywhere) of any
developments in (oraffecting) any
of the 12 member nations of the
EEC, which will have an impact on
amateur radio-there are bound
to be such developments between
now and the end of 1992. That is
when it is anticipated that Europe
will have become a very special.
united. community.

April ca'.OO.r.S~/alCBlendsr
note about Japan: April 29 is
the holiday honoring the birthdate
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are made and, in the case of the
Transvaal Province with its high
populatiorl density. forwarded to
the TTCC, the Transvaal Techni
cal Coordinating Committee. The
TTCC is a SAR l lnterb ranch
Committee planning the use of re
peater frequencies .

If you would like to see more
facts about South Africa please
write to me. I have a FREE video
film in NTSC VHS and BETA avail
able . The ai rmail charges and
packing are only US$1 0. Sorry, no
persona'checks can beaccepted!
Please indicate the standard of
your choice when requesting your
copy./ill

a difficuh task for sysops in South
Africa. Until his return to the USA
during June, 1988, an amateur l0
cated in Tanzania provided a very
valuable BBS for Africa.

The liaison between SARl,
SAAMSAT. and SAATI in the field
of packet radio is conducted
through the Packet Radio Work
ing Group (SARl PWG). Meetings
are usually held once each month
at the Johannesburg Amateur Ra
dio Center (JARC). Such meet
ings prevent the duplication of
services and projects and encour
age the pooling of resources and
manpower. Frequency planning
proposals for packet applications

SouthAfrica/lesotho packet network chart. (Existing KAM to upgrade to
MBl BBS.) Informat ion compiled by ZS6ET as of September 27, 1988.
Symbols are; - link, $ BBS, -' - proposed link. -$- proposed up
grade, - 1- uncertain link.

GOLDEN CITY AWARD
(Certificate illustrated last month)

The Golden City Award is issued to applicants who have made the
specified number of two-way contacts with stations in the Grealer Jo-
hannesburg Area (KG43). OX amateurs, SWLs, require tive contacts.
Endorsements may be applied for (CW, SSB, EME, RTIY, Satellite,
SSTV,etc.), No limerestrictions.

The cost of theaward and airmailservice is US$5 CJ( 10 lACs. Submit
certified logs to the Awards Manager, SARLJOhannesburg Branch, PO
Box2327, Johannesburg 2000, Republic of South Africa.

1989 INTERNATIONAL OX CONVENTION

April 21,22, 23,Visal ia, California
Sponsored by the Northem California OX Club and the Southern Cal..
lornia OX Club. Holiday Inn, Plaza Park. VISalia. Pre-registration dead-
line (US$40 rale) March 20 postmark; US$45 thereafter. Holiday Inn
Convention Rate rooms until ApriI6-ca11 Area Code 209, 651-5000.
send registration fee to Dave Engle KE6ZE, 1063 Summerwood
Court, San Jose CA 95132, Chairman: Bill Zachman W6TPH. Other
Committee members: W6VG, K06AZ, WB6WKM , KN6K, N6ST,
K6TMB, KA6W.
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SOUTH AFRICA

taoce for hams wanting to get into
packet was expressed: possibly a
course can be organized for week
ly meetings.

Open Access 70 em.

( - 7.6 MHz shift)
438.650 Tel-Aviv
438.600 Haifa

ISRAEl'S REPEATERS

VHF ( - 600 kHz shift)
145.300 Haifa RTIY. FM
145.325 Beersheba
145.350 The Galilee
145.375 Tel-Aviv
145.400 Natanya
145.600 The Coastal Plain
145.625 Jerusalem
145.675 Haifa
145.775 Tel-Aviv Peter Strauss ZS6ET

PO Box 35461
Northcliff, ZA-2 115
Republic ofSouth Africa

Packet Radio in South Africa.
The origins of Packet Radio go
back to two organizations: SAATi
and SAAMSAT. SAATi. the South

also acts as an HF gateway for the African Amateur Telecommunica-
VHF national network. Two more lions Inst itute . started as an
are planned, coein Safed to cover organization promot ing ATTY.
the northern region, and the other distributing surplus RTIY equip-
in Mitzpe Ramon to cover the ment, and offering kits and proj-
south all the way down to enet. eels. SAATI now offers TNC kits
thus covering the entire country. and operates a digipeater, and its
The IARC has been of great finan- members operate a BBS.
cial assistance. and a UHF link is SAAM$AT. through the interne-
planned to ease the traffic on lional connection with AMSAT
144.675-and also to allow the NA, AM$AT UK. AMSAT DL and
Novices, who are relegated to 70 the University of Surrey, became
cm ., to get in on the fun. involved in the DCE project linking

Jim Stone 4X1 RU described the ZS6SAT BBS in Johannes-
the operation of his BBS, which is burg via UoSAT 11 to the BBS
the packet link between the Far world in the UK and Europe.
East and Europe and North Amer- The 2-meter user-accessible
ica and is averaging 70 bulletins! BBSs in Cape Town, Johannes-
messages a day. He expla ined burg, Pretoria, Durban, and Port
the problems encountered using Elizabeth are linked via HF. and
packet on HF and detailed the ex- digipeaters in the metropolitan
periments he is carrying out in an areas enlarge the coverage. Pro;'
effort to so lve them. Naftal i eets on the drawing board are a
4Z4RM outlined the problems 01 link from Johannesburg to Le-
some models of TNCs and reccm- sotho (7P8). and a link from Jo-
mended installation of the MF-10 hannesburgfPretoria to Durban.
filter in those not already using it. Further BBSs are presently under
Oler 4X6OJ described the AX.25 construction. User access is via
protocol's cencerces. and ways 144,650 and 144,675 MHz.
01 overcoming them. Fourdigipeaters operate in l ev-

Peleg lapid 4X1GP discussed er ill mode with the balance still in
how bulletins and messages ar- level U. As traffic density increas-
rive at the BBS via HF, various es. most can be expected to be
information networks, and serer- upgraded to Level III. The intro-
lite networks. The new PACSATs duction 01 backbone links with
due to be launched this year will higher baud rates will follow. Spe-
add a new dimension to packet crer permission to use 9600 baud
operation, and their store and for- for the linking of such digipeater
ward capability should enable sites has already been granted by
them to replace the present HF the license authority . Maybe 10
links. GHz link channe ls with multi-

Commemorative cups were prexec data and voice can be im-
presented to Jim 4X1RU and plemented before the end of 1990.
Yossi 4X6JP for their outstanding In addition to the DeE link. the
achievements in advancing pack- expansion of HF data exchange
et radio in Israel, and there was with other international HF BBSs
general d iscussion about the is sought on a regular basis. The
need for portable packet in such lack of HF BBSs in Africa , and
situations as the Armenian erses- often marginal propagation ccndr-
ter. [See earthquake information lions towards the Far East, Eu-
box in the Roundup section, rope, and the USA make the link-
above.-CCCj A need for esse- ing through HF on a reliable basis
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MIRAf;t:

A~P St;PPLY

MFJ 989C

RFE is now stocking
IIX Equipment

RS·7A.•••••.S 49.95 RS·I2A $ 69.95
RS·35A.•..... I39.95 RS·50A IW .95
RS·35M.••••••159.95 RS·50~ 219.95
VS-35M 174.95 VS·50~ 232.95

S YE -VIKISG !\fB·V-A

736R VHF· UHF TRASSCEIVER
The IIf'W standard in VHF-UHF per1"l>IITIaIlCe.

Call WI for all YAESU equipmenl:
IIF TRA~SCEIVERS MOBILE UNITS

HANDHEWS AMPLIFIERS

MODEl. 561 CO RSA IR II

OTHER TEN·n:c PROUUCTS:
Model Sg5 P...-agClO
Modc1425 Tiun Linear Amplifier
ModcI 229B AnICTlO& T Une!"

TEN-TEe

YAESU

YES ! WE STOCK ACCE..'i..'mRIES.

AMPLIFIERS & TUNERS
A.\tERITRO~

rf concepts

__ASTRON SUPPLIES
RS-4A S 39.95
RS-20A 88.95
RS-20.\l I09.95
VS·20M 124.95

TOWERS

Crank-up, ..,If·,,,,pponing. galvanized steellOWen.

" SS- wrie$ ",led .. \I ttl; " HDM sene. rated aI 16 f12.
H(;·)7SS HG-5ZSS
II(; .S&HD f AI l , fOR PRIrJ::.S: HG-70RD

Guywi!'!: : 3fl6EHS f I/4EHS..........•..•...............$O.15,u.18
CCM Cablc Clamps: 3fl6 f 1/4 S0.39" 1.49
Tumbucklcs: 3/8"E& E & E&J S6.95n .95

112"E&E & E&J SI2.95/ 13.9S
Preformed · Big Grip'- 3116& 1/4 $2.4912.99

GIIy IlIWllalors: 500D I 502.••._ _.....••.•._._ $ l.fDa .W

fhilhslran GUl' Systems:
HPTG·2100 1--4(0)1 -61OO Cablc....IO.30 IO'50 1o.7Q1f1.

Cable ends and potting comfO.'nd in Siock.

lower UaI:dware:

ROHN
StlhuDportiog; Rated (h2): HOBX_ U ; HBX=lO; BXa(>

Galvanized stefl ll:i1b. base and rotor plale.
Todays bel tower bUJ! Frcighl .sdltional but you "'"vc

wilh our volutnf shippcfs disrounl!
HBX40. ~ S249.95 HDBX40 S315.oo
HBX41J.....••••S339.00 HOBX41J S424.00
HBX56 S435.(~ BX64 $469.oo

Gned tuner sections ' Com pletc packagcs & component'
SectiClOs;25G..$59 , (~ 45G..$ 139.l~ 55<1..$179.00

Cal l us for all you r ROH!'IIl'fqui rfrnt'nb!
FoId -(lve'r towlH'§;

FK254L $ IIl5.oo FK4S44 $148S.00
FK255L $ 1195.00 FK4SS4.....•..S1S9S.00
FK45S4 $ I595.00 FK4S64._ •••.S1695.oo

Plica 10'll "'"..,. ......... __

'!!!!!'!!!!!! WIRE & CABLE --.1
BELln:N COAX:
9913 Low loso $O.47/f1, RG·HX(9258) SO.221F1
RG·213N (8261) 0.4g RG· I IAlUj826l ) 0.43
RG·W lg231). ••.•~..•.0.3!1 RG·58A1U(8259) 0, 17
RG-4lAJIIJ2 14) _ O.42 RG·5lWlJ"(8241 ). 0.18

RG -214,1l:(8268)..... __...S2.»'ft

COPPERWELl> ANTENSA WIRE:
SoIid:12g....0. 12; 14 g....0.09; StrandedI4g....0. 1M'1.

ROTOR CABLE:
Sld.(6-22. 2- 18)...$0.21 Hvy Dly(b-18,2· 16)...$O.38fft.

We stock Andrew Heftax & Connectors.
Futlltne of Amphenol connectors.

hy-gain antennas & towers
Tribanders

TH7DXS Explorer-Ia TH5MkiiS
Monobanders

2CMBAS 203BAS 205BAS
155BAS 153BAS I05BAS
103BAS 64BS 6685

VHF. OSCAR. & VERTICALS
CALL us FOR HY·GAIN EQUIPMENTl

TOWERS

:USHCRAIT:
Tribandn' Sp«ial!.us a A4,S.._...S23\1.9S ( S339.95

"70" ,.,744 JnI40 _ add-on kit> .\'ailabk.
\ 'miQh: AV), AVS, and Ibe new 84 and APRil
Mooobanckn: For 10. 12. IS. 20, and4(l~.

\ 'HF &. ( HI': Anlenna. for FM; SSB & CW, OSCAR.
617-.68, A50-6, &. AS6-S for 6 Metei' Opening~'

421 8Xl. &3219 for 2 Meier DXing.
Addilional Boomers for 220 and 432 MHz.
OSCAR & ATV anlennas.

ROTORS --
:w.E.XIIu=in

HDR-300
tax
HAM IV
CD45 11

It """ nft'll . Cl,;SHCRAFT anlmn....e can supply il l

~
HO-73 U-110

___ ANTENNAS

:L~I World Class Antennas.
KT34A....$395.00 KT34XA .....S585 .00
VHF.UHF. & OSCAR Antennas.
We~KL~1 HF Monobanders!

'UTIERNUT
HF6V Vertical HF2V Vertical
RMK II roof mount kit, STR II radial kit,
WARC resonators . & TBR·I60 coils.

HF5B Compact Beam.

.LPHA DELTA
OX.A.. ~S46.95 DX·DD...64.95 DX.KT-..S21.SO
DX.cc••.S79.95 Switches '" Trami·U"ap'i in !>lock!

IUSTLER:
6BTV...••.SI34.95 5BTV..... 124.95 G6- I44B.....1I6.95

G7·144.....$ 119.95 G1·220..... 11 4,95
Complete mobilf syslf ms. C ALL!

11.0SLEY: Sp«ials on TA-33. TA-34. CL-33, Pro-61!

ALINCO.AMERITRON-AMP SUPPLY·A1'o.ENNA SPECIAI.ISTS-ASTATlC·8ENCHER-8&W-CREATE-DAIWA
KANTRONICS.LARSEN.MFJ-~IOSLEY-PALOMAR.SANTEC-SHURE-TO:-lNA-WELZ·ANDMORE

CIRCLE 135 0N REAOER SERVICE CARD
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I 0 Individual (noncommercial) ••••••••• • • • ••••• • •••••• SO<: per word I
C Cornmerelal ••• ••• _. ••••••••••• • •••••• • ••• $1.50 per word

I Prepayment required. Count only tf18 words in the t8Xt. Your address is I
free, 73 cannot verily advertising cleims and cannol be held responsible

I for claims made by the advertiser . Liability wilt be limited to making any I
necessary corrections in the next available issue, Please print clearly or

I type (doubl&-spaced), I

I I

I I
I I
I I
I No discounts or commissions are available. Copy must be received in I

Peterborough by the first 01 the second month preceding the cover date
I Make ctlecks payable 10 73 Magazine and send to : Rebecca L. Noemela, I

Barler 'N' Buy. 13Magazine. WGE Center. Peterborough NH 03458.L ~
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BARTER
QSLI TO OROER. Variety of styles,
colors, card stock . W4BPD aSls. PO
Dra....er OX, Cordova SC29039.

BNB260

THE DX 'ERS MAGAZINE Up-to-date,
informative, interesting. Compiled end
edited by Gus Browning W4BPD, OX
ec Honor Roll Cer1ificate 2-4. Send
for 'ree sample and SUbscription infer
meten loday. PO Drawer DX, Cordova
SC 29039. BNB261

OSL CARDS- look good wilh lop quali
ty print ing. Choose standard designs
Of lully customized cards. Better cards
me an more rel urn s to you . Free
brochure. samples. Stamps app recia t
ed . Chester cst,e. Dept A, 310 cern
mercial, Emporia KS 66801. BNB434

CO....ODORE . nd AMIGA CHIPS.
Direct distributor . guarantee<! tresh.
(E·9·. 6510-$1 2.55, 6526-$1 3.50,
6567-$19 .95 , 658 1-$$1 4, 85 ,
82S100fPLA-$15.75, 901 ROM se
ries- $12.50) ... COMMODORE RE·
PAIRS, Low cost, last tur naround ,
C54-$49,95 ... UPS . ,."THE COM.
MODORE DtAGNOSTICIAN" An in
valuable lSouble-sicle<l laminaled guide
lor b ing your C64I1541 drive , It diag.
noses 72 variables and tells you what
ch ips a re fa ulty . $7 .95 .
VISAIMC .. .Kasara Microsystems (Di
vision 01 aEP), Route 9W/Kay Fries
Drive, Stony Point NY 10980. Call toll
free 1-800-248-2983 or 914- 942
2252. BNB529

SU PERFAST MO RSE CODE SU
PEREASY. Subliminal cassette . $10.
lEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy technique.
$10. Both $17. Moneyback guaran tee,
Free catalog: SASE. Baht , Dept 73-4
2535 Mar iella , P a lmbay FL
32905 . BNB531

S8-220 OWNERS: 17 detailed mods
whiCh include 1~ meter operatiOn,
aSK, ... enhanced p.s. 50% rebate for
new mods submitted! 9 pages of 3
500Z tech trite . $11 postpaid- Info
SASE. BOB KDZLAREK WA2Saa. 69

Number 38 on your Feedb8c:k card

'N' BUY
Memorial Place. Elmwood Park NJ
07407. BNB581

ELECTRONIC KITS & ASSEMBl.IES.
For our latest catalog,send SASE (4SC)
10: A&A Engineering. 2521 W. LaPal
ma, #1<. Anaheim CA 92801. BNB624

COMMUNICATIONS BATTERIES:
CLONE·PACKSl Ready-for-use .
ICOM: BPS $44 .95. BP-3$ 2X cap.
BP3 " Wall chargeable" $43.95, BP·7S
2 X BP7 ( 5 W On ly ) or BP·8S
(BP8+5O%) (Base chg-only) $67.95.
YAESU : F NB2 $22 .95, FNB 10 S
(10 ... 60%) $49.9 5. SA NTEC: 142
$23.95. • Repair Inserts' ICOM: BP2
$18.95, BP3 $16.95, BPS$24.95, BP7f
B P8 $29 .95 . KENWOOD : PB2 1
$13.95, PB24 $21.95. PB25126S25,95.
YAESU: FNB4/4A $33 .95. TEMPO:
S12 .4,5,15145O $23.95. AZDEN: 300
$21.95. • E.P. Porta-Pac & Chgr lZVI
5Ahr $44.95 • Rebui ld ing· Send
pack- Iree estimate . • Anlennas •
DucksfBNC $8.95, 2MTR 5f8.Tel/BNC
$18.95. SASE-Catalog, PA ... 6%. $3
Shipping/order. Visa-MiC ... $2 . (814)
623-7000. CUNARD ASSOCIATES,
Dept. 7. R.D. 6 Box 104. Bedlord PA
1~. BN~

ROSS' $SSS NEW Apnl SPECIALS:
KENWOOD TL-922A $1395.90. TM·
221A $387.90, TM-721 A $617.90, T5
140S $789.90. TW-4100A $464.90.
DENTRO N GLA- 1000C $ 389 .90 .
ICOM 2KL $1689.90, 725 $819.90, IC·
3200A $469,90. 4AT $269.90. AMP
SUPPLY AL-BOA $889 .90, AL-84
$459.90. LA·1000NT $619.90. LK-450
$849.90. LK-550NTC $2059.90, LK
800NTX $3150.00. TEN-TEC 425E
$2 4 59 .90 , MA G U S MA-l 0 0 0B
$819.90. YAESU FL-7000 $1724,00,
ALL L.T.O. (Limited Time Offer) LOOK·
ING FOR SOMETHING NOT LIST
ED?? CALL OR WRITE. Over 8780
harTH'elated ilems in stock lor immedi
ate shipmenl. Mention ad. Prices cash,
F.O.B . PRESTON . WE CLOSE AT
2:00 P.M. MONDAYS & AllDAY SAT·
URDAY. ROSS DISTRIBUTING COM
PANY. 78 SOUTH STATE. (P.O, Box
234H), PRESTON 10 83263 .208-852
0830. BN8&54

WRITTEN EXAMS SUPEREA SY .
Memory aids from psychologistJengi
neercut studytime 50%. Novice, Tech ,
Gen: $7 each. Advanced, Extra: $12
each, Moneybeck guarantee. Bahr,
Dept 734, 2535 Marietta, Palmbay FL
32905. BNB691

ROSS US$ USED Apnl SPECIALS :
KENWOOD TR-9500 $399.90, TS
530S $619.90, TH-31BT $189.90. TM
401A1TU-3 $279.90, ATLAS 215X
$269.90, 22O-CS $129.90. ICOM 701
PS $1 09 .90 , IC·2 7H $299.90, Rp·
3010/WCABINE T $949 ,90 , RC· l1
$46.90, YAESU FT·726RfW21 MHz
MOO. $695,90. Fp·707 $109.90. TEN
TEC 251-M $89.90. 252MO $99.90.
255 $129.90. LOOKING FOR SOME·
THING NOT LISTED?? CALL OR
WRITE. WE HAVE OVER 315 USED
ITEMS in stOCk. MEN TION AD.
PRICES CASH, FOB PRESTON. WE
CLOSE AT 2:00 P.M. MONDAYS &
ALL DAY SATURDAY. ROSS DIS·
TRIBUTING COMPANY, 78 SOUTH
STATE. P.O. BOX 234H, PRESTON 10
83263; 206-852-0830. BNB709

550 PACKET DIGICOM>64-soft
ware based PACKET system for Com
modore 64. Software is public domain
and requires a modem for the C-64
which is provided by our kit Board
plugs directly into cassette p()f1 or re
mote mounled via cable, both corlnec
lorSineluded. Watchdog limer. reed re
lay PTT and PTT inversion optiOns
included. Power clerived from comput
er. Uses 7910 chip · no alignment re
quired, Switch atlows HF or VHF oper
euon. Order KIH'1 54 lor $49 .95 or
ASSEMBLYI l 54 for $79.95, both in·
clude FREE DISC. Add $2.50 S&H per
order. A & A Engineering, 2521 W. La
Palma. It<. Anaheim CA 92801; 71 4
952-211 4. MC or VIS A accept
ed. BNB~

snss SUPER SAVINGS $n$$ on
elect ron ic parts , components, sup
plies, and computer accessories. Free
4Q-page catalog lor Sell Addressed &
Stamped Envelope. Gel on our mail ing
list. BCD ELECTRO. P.O. Box 830119.
RiCharOSOn TX 75083 or call 21 4-343
1m. BNB749

HAM RADIO REPAIR. all makes, moo
el s . Exper ie nced re l iable service
Robert Hall Electronics. Box 280363.
San Francisco, CA 94128-0363; 408
729-8200. BNB751

WANTED: Ham Equipment and other
property. The Radio Club of Junior
High School 22 NYC. Inc.• is a n0n
profit organization, granted 501 (C)(3)
status by the IRS, incorporated with
the goal of using the theme of ham
radiO to further and enhance the edu
catiOn of young people natiOnwide.
Your property donatiOn or financial
support 'fIIOUId be greatly appreciated
and acknowledged with a receipt lor
your lax-deduc1ible connecuon. In
Dayton meet the c rew eom 22 and r&
lax at our flea market table. check in on
144.30 simplex. Please write us at: PO
Box 1052. New York, NY 10002, or call
our round-the-clock hottine: (516) 674
4072. Thank you! BNB762

COMPUTER CODE COURSE. Apple II
+/c/e/GS. C·84/ 128. 37 Modes .
Graphics. 1- 100 WPM, menus. pro-

portional spacing. variable ffequency,
more ($29 .95). With wordprotessor
($39 .95). Manual ($10) . Check/M O.
LARESCO, POB 2018-ST. Catumet
City IL 60409. 1- 312-891 -3279.

BNB764

INDIVIDUAL PHOTOFACT FOLD
ERS. ' 10 to '1400. $4.00. '1401 UP.
$6.00. Sam's booes. $7.00. Postpaid.
Allen Loeb. 414 Chestnut Lane, East
Meadow NY 11554. BNB788

VHF TO MICROWAVE: GaAsFETs,
MMI Cs , tran sistors . etc . SAS E;
W A3 1AC. 71 48 M ont ag ue st..
Philadelphia PA 19135. BNBn l

HAMLOG COMPUTER PROGRAM
Full features. 17 modules. Aut<Hogs.
7-band WASIDXCC. App le $19.95 .
IBM, CP/M, KAYPRO, TANDY. CR8
$24.95. 73-KA1AWH, PB 2015, see
body MA 01960. BNBn 5

WANTED: Sunair GClJ.91OA or GelJ.
935 Antenna Coupler_Ray Dunham,
1030 Hillside Ave.• PacifIC Grove CA
93950. BNB790

ELECTRON TUBES: All types & SIZes.
T r a n s m i lt i n g Re c e i v i n g , M i·
crowave . •. Large invenlory - same
day shipping. Ask about our 3-5OOZ
special. Daity Electronics . PO Box
5029 Compton. CA 90224. 800-346
8867. BNB792

R-390A RECEIVER PARTS : Inlo
SASE. CPRC·26 mililary Manpack Ra
die , 6 meter FM. with antenna, ClyStal.
handset : $22,50. $42.5OIpair_CPAG
26 AadiO only: $9.SO. Add $4.5OIpiece
shipping, $9 maximum. Baytronics.
Box 591, Sandusky OH 44870_

BNB798

QSLs & RUBBER STAMPS-TOP
QUALITY States. Wortd Maps. USA.
Key . Shultle . Globe OSLs . Report
Form Rubtler' Stamps_More! Samplea,
Sl .oo.(Refundabie with Order.)Ebbert
Graphics D-7. Box 70. Westerville OH
43081. BNB807

QUALITY QSL CARDS. RUBBER
STAMPS, Envelopes and printecl let
terhead. Send 4SC postage or SASE lor
samples . Large selectiOn at attractive
prices. Sandollar Press , P.O. Box
30726. Santa Barbara, CA 93130.

BNB812

SLEP SPECIALS : TEN-TEC, NEW
BOXED 1989 PRODUCTION MO D
ELS, FACTORY BOXED, USA MADE
561 CORSAIR II. 562 OMNI V. 585
PARAGON TRANSCEIVERS. 425 Tl
TAN 1,5 KW LINEAR AMPLI FIER.
HERCULES II, 1KW SOUD-STATE
LINEAR AMPLIFIER, 238 ANTENNA
TUNER 2KW,2510B SATELUTE STA
TION. 2410 100 WATT 430-450 AM.
PLIFIER, MOBILE HF ANTENNAS,
KEYERS AND ACCESSORI ES ALL
MODELS, TAKE CLEAN HAM GEAR,
MILITARY. OR LATE COMMERCIAL
TEST EQUtPMENT IN TRADE. VISAI
MC OR CHECK, FOA BEST DEAL
WRITE OR PHONE BILL SLEP, 704
524-7519 . SLEP ELECTRONICS
COMPANY. HIGHWAY 441,OTTO NC
28763. BNB816



BARRY ELECTRONICS sells two-way
Radio for GVT. Business, Security, etc.
MOTORO LA , I C OM , Y AESU ,
UNIOEN. REGENCY, KING, ETC.
Best peces. Open 1 days. Full service,
lab on premises. We ship Woridwide .
Write 01 call (212) 925-1000. BARRY
ELECTRONICS. 51 2 Broadway, New
Yo"': NY 10012. FAX (212) 925-1001.

BNB632

XV223-49 FM TRANSVERTER KIT.
includes case. S89ppd. xt-80 5w/BOm
CW Tra n smiller Kil , $29ppd .
LAKETEK ELECTRONICS, P.O. Box
2496-ST, Sandusky OH 44810.

BNBB34

MAGAZINES WANTED: ..Microwa....
Systems News" (MSN), " RF Design."
" PCIM (Power ConversiOn & Intelli.
genl Motion)," and " OEX" (1980
present). Call COllect 519-742-4594
(OntariO) after 6 PM Eastem lime.

BNB841

RADIO SHACK DEAl.ER Lowest
prices nationwide on all RS equipment.
Special New HTX 100 10M rreescew
er, Reg. $259.95, Sale $254. Notax oul
of Florida. Special-Pro-2004 Scan
r'l8f. Reg. $419,95, Sale $399.95.PRO
34, Reg, $329.95, Sale $299.95. OX
440 Digita l SW, Reg . $199. Sale
$189.95. Savebig on power supplies in
all sizes. Also antennas and acces
sories . Order loll free 1-800-848
3004 ,01 (407)286-3041 101 cmer infor·
mation. CoIronics Inc., Radio Shack
Dealllf. 2200 S.E. Federal Highway,
Stuart FL 34994. BNB842

AMIGA AUTHORIZED DEALER Low·
est prices nal ionwida. Call 101 specials
on the Amiga A-5OO. Save big on all
Amiga prices. Cotronlcs Inc., Amiga
AuthOrized Dealer. 2200 S.E. Federal
Highway. Stuart FL 34994. Order totl
free 1-800 118 3004. BNB843

HOME·BREW PROJECTS Usts lor
SASE. WB2EUF, Box 708, East Hamp
ton NY 11931. BNB845

IS MY ATLAS RADIO STOl.EN?
N.Y.C. supplier of " AUas" rad ios
shipped me a 0 0 6 Digital display.
Doesn't work. II it's yours and you can
prove it, call Don203-274-8625 after6
PM. BN~

UNIQUE WAY TO l.EARN OR UP
GRADE: " CODE CRUNCHER. " com
fortable, computer-based learning aid
that works! Modifiable, adjustable in 60
increments from 210 20+ WPM. Code
nom keyboard, ASCII file 01 random
generatOl. BASIC code only (requires
13KB) with inSlruetions, sa. lBM-fOl
mal disk, instructions, source code,
$12. More info? SASE. D,S. Yetman,
10 High st.. Merrimac MA 01860,

BNB855

DIGITAl. AUTOMATIC DISPl.AYS.
Any Radio, Be sceclnc. GRAND SYS
TEMS, Dept. A, PO Box 33n , Blaine
WA 98230. BNB856

COM"ODORE-128 PROGRAM avail
able 10 track the Amateur Satellites.
Uses KEPLERIAN data supplied by

NASA tree. Tracks up to 8 seteunes
simultaneously. Program also sup
ports printing schedules and creorc
l ions for Salellites . Use lttc track MIR
and talk to the Cosmonauts. SA
TRAK128. S26.SO includes shippil"lQ.
Other information on this 01 other~
grams for Ihe C128, requires a busi
ne ss s ize SAS E . Re id B r i s to r
WA4UPD, PO Box om, Melbourne
FL329~773. BNB857

HAN GOSPEL TRACTS Free, SASE.
N3FTT, 5133 Gramercy Or., Clifton
Hts. PA 19018. BNB858

100 OSl. CARDS $8! Shipped post
paid. Free samples, Shell Print ing.
KD9KW. PO Box 50A. Rockt on n,
610n. BNB859

MORSE CODE-LEARN THE EASY
WAY with our subliminal tapes. 2
tapes, $19.95. Send Money Order or
Check to A. Koestekl'N2EKY, PO Box
15, Stocllholm NJ 07460. BNB861

WANTED: Copy of AMTOR PROM
chips for Microlog ATR-6800. Compa
ny no longer supports this equipment.
Will pay reasonable price. P. Malloy,
PO Box 155, Limestone ME 04750.

BNB862

C64 SOFTWARE. Schematic & PC
Board Fonts, Electronic Programs &
Dictionary. For C64 or C 128 with
Geos," Send $19.95 01 write: Thomas
Software, 1375 Beaseley Ad.•Jackson
MS 39206. BNB863

HOSSTRADERS nea man<;el returns
to Deerfield NH June 3. SASE for inlo.
WA1IVB, RFD Box 57, West Baldwin
ME 04091 . BNB864

THE NATIONAL HAM SHOPPER. A
bi-monthly b4.ly. sell, Irade pyblicaliOn
(starting in April). Adds are quickly an
swered and published for fest results.
$l21per year. $22.OOIper 2 year sub
scriptiOn rate . Ad rates 0.3OIword indi
viduals; 0.9O/Word commercial. Send
10 PO Box 10738. Elmwood CT 06110.

BNsees

ANTENNA PARTS CATAl.OG. l.OW_
EST COSTS : Dipole/Ouad/Ground
Radial WIRE, insulators, FlEXWEAVE
'14-168 strand. center feeds. OPEN
WIRE FEED LINE, coax, remote coax
switches, relays. Cetalog: $2.00. Davis
RF, PO Box 230-S, Carlisle MA 01741 .
(508)369-1738. BNB866

NICADS QUICK CHARGE " AA" 500
mAh. 10 for $12.00 plus $1 .85 ship
ping; " MA" 4 for $5.50, US made sil
ver tellon PL259. 10 for $15,00 plus
$1 .85 shipping. Raymond Richard,
5113 Town Ridge, Middletown CT
06457. BNB867

COMMODORE VIC-20 COMPUTER
mint cond ition-$49. Postpaid , A.
Ch r is tie , 21 5-28 Spen cer ....ve ..
Queens Village NY 11427. BNB868

Number 39 on your Fe-&dbacll card

HAMHELP

HANDICAPPED NOVICE neecs HF
equipmen t dona led -anything ,
please. KA3OVE. (412) 531-7443 any
time. BNB869

THE 11TH ANNUAl. TSRAC WHEEl.
ING HAMFEST/COMPUTER FAIR,
Sunday, May 21 . Wheeling Park. 8 AM
103PM. WY's Iargeslhamfesl. Dealers
_Ieome, under roof. Free flea ma"':et,
ad mission only. Family Hamlesl:
WOMEN FREE. Children 14 under
tree. Admission $3.00 in advance
$4.00 a t door. Contact: TSRAC, Box
240, RD 1. Adena OH 43901 . (614)
546-3930. BNB870

PERSONALIZE YOUR SHACKt En
graved plastic name tags, station call
signs, and desk plates. Most colors
available. 2001 Washington Ave., San
ford FL 32n1 . BNB871

teOM R7000 RECEIVER New in car
ton, $800. AEA PK 232, New wil h in
structions, $200, D. DuVal; 11 Virginia
Place; Larchmont NY 10538. (914)
833--0008. BNB8n

Want commercially made print
ed ci rcuit board for the " CMOS
SUPER KEYER " as described in

the 1988 AAAL Handbook section
29-3. also want service manual for

U.S. Army " Terminal Telegraph
lH-SlTG."

Lionel L Sharp VK4NS
19 Kelso St.

Chermslde, Brisbane
Queensland Australia

U H F linear ampl ifier. Model
7OCM10W60A. I will gladly pay

postage and copying c ost s.
Thank you .

Allen Fugelseth WB6RWU
4230 Trotter St.

Capitola CA 95010

We are a middle school of 1100
students, with overa hundred stu

dents interested in starting up a
ham club. This c lub w ill be worKed
into a c lass in the Fall '89 semes-

ter. We are looking for any type of
amateur radio eq ui pmen t and ROCKY MOUNTAIN AMATEURI

SHORTWAVE SPECIALIST. New
publications. We are also looki ng Specials " While Slocks Last." Yaesu
for amateur radio software to run FT-47oo RH dual band $729, FRG
on an IBM PC. 8800 $599. FT·151 GXH$919. FT~11

Craig Hardy KB5EFG 2M $331. TEN-TEC Paragon $1819.
Donny Bickham Middle o-hool Prices cash. F.O.B. Englewood CO.

..... (Menl iOn ad.) Allied Appliance & Radio.
6470 Old Mooringsport Rd. 4253 So. Broadway, Englewood Co

Shreveport LA 711 07 80110. (303) 761-7305. BNB8?3
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Need Manual and/or schematic
for the Lafayette HA-600A receiv

er. Wi lt pay costs .
John Stryker N21KX

RD ' 4, Box 219
Hammonton NJ 08037

Your Bulletin Board

frequency counter. Model 1500A.
from Monsanto. I will pay for use

and copying costs. Does anyone
have current addresses for these
companies?

Mike Adams N4EVS
6333 Hwy. 2321, Deer Point

Panama City FL32404

I need a schematic, parts list ,
o r i n fo rma tion on a K ti tzin g

Does anyone have a schematic
or info rmation on the serial RS23 2

board (AS PN. 26-1145) used in
the TR5-80 Model I? I need this
board so that I can get on RnY.

Dan R. Johnson KG4MO
U.S. Naval Hospital

Box 36
FBPO Norfolk VA 23593

Has anyone transistorized
Heathkit 's HG 108 VFO? Tubes:

6CH8 cathode follower oscillator.
082 vOltage regulator. Any modi
fications on the HA10B receiver Of

DX60 Transmitter would also be
appreciated. K _Neal

HCR62-222

Fl ippin AR 72634

We are happy 10 provide Ham
Help listings free on a space avail
able basis. To make ourjob easier
and to ensure that your listing is
correct, please type or print your
request clearly. double spaced.
on a full (8* " x f f ") sheet of pa
per. Use upper- and Iower<ase
letters where appropriate. Also.
print numbers carefully-a 1, for
example, can be misread as the
letters I or i, oreven the number 7.
Thank you lor your cooperation.

I need operat ion or service
manuals for a linear amplifier,
type Cl-11 , from Com m un ica

tions Associates, Inc .,and fo r a
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Despite the array of prelixes, all
of Antarctica counts-under AR
Rl rules-as just one OX country.
Yet claims to territorial sovereign
ty in Antarctica, according to a
U.S. Department of State publica-

-Coldest: Antarct ica holds the en
time world record for cold-minus
126.9 degrees F. recorded in Vos
tok on August 24. 1960. Antarct i
ca averages 20 degrees F colder
than the Arct ic.
-Wind iest: the strongest winds in
the world-up to 200 miles an
hour-blow through Antarctica's
C a p e D en i son , n ickn amed
" Home 01the Blizzard ."
-Highest: Antarctica is more than
four times higher than any other
continent. Its average altitude is
about 14,000 teet. inCluding an
8,000-100t cover 01ice and snow.
-Driest: it rarely rains in Antarcti
ca. Even the snow. when metted ,
totals only about 10 to 20 inches 01
water a year in the wettest areas.
along the coasts. Scientists esh
mate the average amount 01pre
cipitation eve-me enti re continent
to be only two to lour inches per
year .

One Country, Many Prefixes

Hamming from Antarctica . ac
cording to the ARRl' s l atest
" DXCC Countries list ," can
come from at least 14 different
prefixes. The named prefixes are :

Numbe>r to on),our FeedbKkean:I

The Future

Nevertheless. research contin
ues. All act ivities must be "exclu
sively for peacelul purposes," ac
cording to the Antarctic Treaty 01
1959. signed by 12 nations and
later endorsed by 26 add itional
countries. Military bases. fortifica
tions, nuclear explosions, and dis-
posal of radioactive waste are
specifically forbidden.

The latest published report
says that Antarctica has 52 year
round scientific outposts . rep
resenting 14 countries. The Unit
ed States maintains four year
round research centers: McMur
do, the largest Siple, the small
est; Palmer; and the South Pole
station.

Presumably, all the staffers at
all those stations would agree with
James Cook, that first Antarctic
explorer. who described the area
as "lands doomed by nature to
perpetual frig idness ... whose
horrible and savage aspect I have
not words to describe." .

had killed all of the continent's tur
bearing seals.

Whales still abound in Antarctic
seas, despite mass killings by the
whaling industry. The largest ani
mal known to have existed in the
world was a giant blue whale
caught off Antarct ica: it was 124
feet long and estimated to weigh
about a ton a foot.

The natural resources of Ant
arctica are considered to be the
most worthless of all the conti 
nents. There are traces of nickel,
copper, iron , goIcI, and other min
era ls, but not enough of any of
them has been found to make
mining worthwhile.

bryophytes, and algae-rarely
grows to over two inches high. But
there are almost 400 species 01
mosses, and about 200 species 01
freshwater algae.

Animal life is scmewnet more
abundant. There are 17 species of
penguins, including three found
nowhere else: the Adelie penguin.
the most common of all birds in
the Antarctic; the Chinstrap, the
smallest penguin; and the Emper.
or, the largest, growing to about
38 inches tall and weighing up to
80 pounds. Other species 01 birds
include gulls, terns, and alba
trosses. Seals used to be plentiful
in the waters off Antarctica. but by
the 1850s. commercial hunters

PALMER STAno~. ANTARCTI CA
U.S. Amart t ic Research Program

The first sighting didn't happen
until nearly 50 years later, on Jan
uary 30, 1820. when British naval
officer Edward Bransfield ex
plored the area.

Ninety-one years alter that. the
ultimate was attained . On Decem
ber 14. 1911, a Norwegian expedi
tion led by Roalcl Amundsen was
the first to stand at the South POle.
But it was only 31 years ago , on
March 2, 1958, that the first cross
ing of the continent was complet
ed by British explorers led by Vivi
an Fuchs.

Antarctica is almost circular
and covers 5 .4 mill ion square
miles, about the size 01 the conti
nental United States and Mexico .
II contains nearty ten percent of all
land in the worlcl. Its 18,646-mile
coastline is more than 50 percent
longer than that 01 the United
States.

Because temperatures rarely
get above freezing, the continent
is v irtually li l eless . II has no
forests, brushes, or grasslands.
The vegetation-mostly lichens,

tion , have been made by seven
countries: Argentina, Australia,
Chile, France, New Zealand, Nor
way. and the United Kingdom.

History, Geography, A ora,
and Fauna

Exploration 01 Antarctica began
about A.D . 650, according to
" credible legends among Polyne
sians," as histOfian Wi lliam Bixby
puts it. That 's when islanders in a
large ocean-going canoe became
the first humans to sight the ice of
this strange continent.

In 1772-1n5, English explorer
James Cook was the first to sail
completely around Antarct ica, but
he never saw the landmass itself.

" Antarct ica is the coldest, wIndIest,
highest, and driest (continent). "

:~
•••

VPS (Britain)
V8 (Indonesia)
ZLS (New Zealand)

ZS1 (South Africa)
ZX' (Bralil)

3Y(Norway)
4Kl (USSR)

&J 1(Indonesia)

QTH Antarctica

c
!
~

:•••

AT' (India)

CE9 {Ch ile)

DPf (Germany)
FT8Y (France)
KC4 (USA)

l U (Argentina)
OA4(Belgium)
VK' (Australia)

Land of Extremes

It's understandable why ham
ming would be popular here in this
harsh. desolate land . A spokes--
man for the National Sc ience
Foundation, Walter Seelig, says
that, 01 all the continents. Antarct i-
ca is " Th e coldest, windiest .
highest. and driest."

The sta tis tics be hind th ose
claims are startl ing .
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Brent Jones KB1UK, who lor
most of this year is operating as
KC4AAA from the United States'
Amundsen-Scott South Pole Sta
tion, spends nearly all his time in
side a geodesic dome 164 feet
wide. 53 feet high .

" In this protective dome," he
lold me during a rag-chew on 15
meters, "the temperature stays
around minus 35 degrees Fahren
heit. " Jones considers that frigid
indoor clime "comfortable," Out
side the dome. temperatu res av
erage minus 76 in the deep winter
of July, and get as low as minus
117. The warmest day ever was
only 3 .1 degrees F.

The dome covers three modu
tar bu ild ings. One houses the
galley, di ning hall , and some
recreational facilities . Another
struc ture contains most of the
berthing. The third, the " Science
Building," conta ins the laborato
ries in which scientists resea rch
such fie lds as glaciology, ceo
physics, meteorology, and upper
atmosphere physics.

Outside the dome, a quarter
mil e away , a re Q uonset-t ype
bu ild ings, covered with canvas
like material , which provide liv·
ing quarters for the additiona l
scientists who come during the
summer.

But during the winter-between
mid-February and early Novem
ber-the station is completely iso
lated . Not even mail gets in or out.
That isolation is eased greatly
through hamming. Phone patch-
as to stateside re lat ives and
friends are one of the highlights of
life in Antarctica. And in the Unit
ed States. numerous hams are on
the air- some regularty, some oc
casiona lly- to handle the patch-
es . usually a round 14,240 to
14,250 kHz. at about 0300 UTC.

Leon Fletcher N6HYK
274 Webster Drive
Ben Lomond CA 95005

_OTH-DX



COAXIAL
DYNAMICS,
INC.

15210 Indust rial Parkway
Cleveland, Ohio 441 35
216-267-2233
1-800·COAXIAL
Telel( 98-0630

Service and Dependability... a Part of Every Product
See us at Dayton, Booths 401-402

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
Take a PEAK with Coax ial Dynamics " NEW" Model 83000A, designed
to measure both FWD/RFL power in CW
and FM systems simply and quickly.
Then with a " FLIP" of a switch,
measure " PEAK POWER " in most
AM, sse or pulse systems. Our
Model 83000A features a com plete se·
lection of plug-in-elements plus a 2
year warranty. This makes the
Model 83000A an inves tme nt wo rth
looking at. So go ahead, lake a
" PEAK" , you'll like " WAn " you see!

Contact us for your nearest autho
rized Coaxial Dynamics representa
tive or dlat r! butor in our wo rld-wide
sales network.

CIRCLE J II OH READER SlRVIC€ CARD

ELKTRONICS
12536 T.R. 77 ' Findlay, OH 4 5840

(4 19) 422-8206

ELKTROHICS
I2S3li T i n

- rLDdJ~II. OH 15l11O,...~

ClRClI • OH READER SERVlC£ CARD

'Custom Graphics with your Call Sign
-4 Screens (2 Hi-res/2 colo r bar)
'12 VDC Operation
-lnstant Video 10
'Video Relay for switching in Live

Camera Video
-Bunt-m Automat ic Sequencer-Tim er

(steps th rough all four screens)

VDG- l with p re-p rogram med calls :

$89
Call or write for cat-3/og ofavailable graphics

• i=;f,l i WBBEL~/·

. Wl kJIB;
VIDEO 1.0. BOARD

Simple and Easy.
Here's the easiest packet radio yet.
you don't even have to buy a T NC
to join the digital revolution. J ust
let your PC do the work . Plug a
PC Packet Adapter into any ex
pansion slot and get on the air in
minutes. just like an expert. And
you 'll still be able to use the PC for
other work! The complete VHF
system is only S139.95!

Sophisticated, Too.
When you've mastered the basics,
use the PC. Packet Adapter for
simultaneous dual-band H FJ
VHF, multicon nect. BBS, TC PI
IP. Dxer's PacketCluster. 2400
baud (and higher). Even use the
Developer's Package to write your
own packet application.

Software Included.
Unlike others. DRSI includes all
the software you need . The T HS
terminal package has sp lit screen,
file saveI send, bina ry file transfer,
print , scroll. review and more .

2400 BAUD
Many areas are upgrading their
packet nets to this higher speed.
DRSI's M-24 modem for 2400
baud connects simply with no
modificat ions to you r rig and lets
you operate both 1200 and 2400
simultaneously with your present
radio. Step up to this new speed
fo r just $79.95, today!

Ca ll or Write
Ior complete

Product Catalog

:::r:D R S I
2065 Range Road

Clearwater. FL 34625
ORDERS: 1-80o-999-020~

CIR<:l E 239 ON AEADER SERVICE CARD
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The VHFIUHF contest is in full
swing th is weekend as I write,
and , also as predicted, there have
been some good openings.

looking back over the month's
predictions, I find that some were
remarkably and even exactly "on
target," while a few missed ent ire
ly. All in all. it is 80% accurate.
which, given the present state of
our knowledge, is about the besl
we can hope for.

Meanwhile , have fun. and, as
always, keep that radio tuned to
WWV at 18 minutes after each
hour to keep up with propagation
and solar-geophysical events.
See you next month . Good OX!BI
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ary foll owed the forecast . One
thing is immediately apparent:
The propagalion is even better
than ' had expected. I mentioned
that solar flux values would be
holding well above 150. I didn't
expect them to be well above 25O!
On a couple of days we had values
above 2901

Otherwise, so far the forecast is
bearing up pretty well under the
load of facts. l ast week (between
the 9th and the 16th) conditions
did exh ibit very high " A" index
values (A = 27 on one or two days)
as pred icted, and there were very
uneertreo-to-ecuve magnetic field
conditions.

EASTERN UNITED STATES TO:

looking Back (or Ahead?)

It's always interesting to look at
the pred ictions made severer
months ago . As I write t h i s
column. it's mid-January, and I
have the opportunity to evaluate
my pred ictions to see how Janu-

by Jim Gray W1 XU

magnetic field condit ions, propa
gation will be " spott y" on all
bands . There will be frequent
" echo" signals on bands above
30 meters and " blackouts" on
some bands on a couple of days
due to solar flares . This is not to
imply that all of these conditions
will occur each day, but it does
mean that you can expect any
one, or a combination of these
conditions. during thi s period.

Excessive Ionization

Readers should note that the
ionosphere can become too ion
ized . This causes signal aosorp
tion on the lower bands (80, 40,
30) during the day, and these
bands won't even begin to sound
good until after dark or late after
noon at the earliest. It seems that
you can't have everything all at
the same time when it comes to
good OX " conditions." For best
results on 160-30 meters. try ear
ly mornings and early even ings.

Note thai , when making fore
casts at least three months in ad·
vance of the time we're consider
ing , it isn't possible to tie any
single event to a particular day.
The best we can do is to indicate a
period within a week that is likely
to exh ibit the phenomena ind icat
ed on the chart.

The rest of the month is likely to
be very good , with the exception
of a day or two on either side of the
21 st. when conditions will be only
fair, and possibly poor for one day.

Ionospheric Disturbances

The biggest problem we will
have to face is some very dis
turbed ionospheric and possibly
geophysical upsets (storms. vol
can ism, and earthquakes) during
the first week of the month. The
earth's magnetic fietd will possibly
reach storm levels that week, no
tably from the t st through the 7th,
and most days the magnetic field
will be unsettled-to-active, at the
very least.

Typical of unsetned-to-ectwe

Jim Gray WfXU
210 Chateau Circle
Payson AZ85541

Good OX Activity
April will be nearly as good as

March with respect to HF prcpa
galion. AU the HF bands will be
very active during the day, and
most will continue to provide good
OX until long after dark- includ
ing 10 meters! Sill meters will
close around or shortly after dark,
but you can expect superb 6 me
terOX on many days of the month.

Solar flux will be high during
most days, but the penalty lor an
increasingly active sun will be
frequent flares and major solar
events , all of which adversely
affect the earth's magnetic field .
Thi s means that, although the
solar flux will greatly enhance
the ionosphere , an active mag
net ic field surrounding earth will
prevent many OX contacts to
those areas where you most want
them. However. the north-south
paths will be open and transequa
torial propagation will be good on
those days when east-west and
over-the-pote propagation won 't
be available on bands above 40
meters.

PROPAGATION
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World's Most Powerful CB
and Amateur Mobile Antenna*

Lockheed Corp. Test Shows
Wlhon rooo CB Antenna Has

58% More Gain Than The
K40 Anlenna (on channel 40).

III InU condlK1Cd by Lockheed COl'J'O"8tKln. one of
the world's largest Aermpeo.:e Companies, at !hei, Rye
Can)'OIl Lahor1llOry and Antenna Tcst Range, the Wil
son KXXJ was found to Ilave ~8% more power gain thlln
the K40 Electronics Company. K40 C B Antenna. This
mearu; thai the Wilson 1000 gives you 58$ ITIOfe gain
011 boIh lramrnit and lllCeive. Sow )'OIl can instantly in
(rent )'OUr opmlling range by using a Wiloon 1000.

List Jun's

429.95 249.95

399.95 239.95

800-882-1343

SAVE
ON JUN'S

OVERSTOCK
SALE

t IIICOM!

220 MHz
FT·311RM
DUAL BAND
FT·1 09RH·HT

KENWOOD
List Jlln 's

RZ-l WIDEBANORCVA 599.95 caliS
HF Eqwpmenl
r5-94OSIATGen. Cvg. Xcvr 2499.95 "".T5-44O/SATGen.Cvg. Xevr 1449.95 Cans
r5-14O$ Compact Gen. Cvg

"," 949.95 cans
VHFf\JHF
T5-79OA2m-7Ocm 1.2GHz 1999.95 caliS
r5-711A All ModfIBase 25w 1059.95 Ca..
TR-751A All Mode MobiIe25. 69995 caliS
TM-221A2m 45w 459 .95 callS
TM-2550AFM Mobile 45w 519.95 CallS
TM·2510A FM MObile 70w 623.95 cans
TH-21 5A 2mHTHas 11 All 399.95 cans
TH25AT 5.... Pocket HTNEW 369 .95 callS
TM-nlA2mf7Ocm FM Mobile 72995 Cans
TM-421 A Compact FM 35w ... 95 CaNS
TH-4SAT5w Pocket HT NEW

220MHz 389.95 caliS
1 M-353O" FM 220 MHz 25w 519.95 ceu
TM-321 A. Compact 25. Mobile 469 95 csu
TH-315A FullFeatured 2.5. HT 41995 caliS

1e-735

LIMITED TIME WHILE
SUPPLIES LAST

1C-37A 220 Mobile UST $499.95

NOW ONLY $299.95

CALL WDAY
TOLL FREE: J.8Ol).54l-6116

FOR \OUR!Io'FAnSf DF.ALEII:

WiI§onrooo
t If ·! .. __ ...-

79"Trunk &: Roof M'lUlIt •••••••• ••

Magoetk MOUJIt ••• .••••.••• • • •89'5
..W w, rooo 1hJckft- •• .59'5

DEALERS EaWiM~_ .....

Wilson
ANTENNA INC.

If2 COMMERC E CENTER
HENDERSON. NV 89015
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It's a lesson you learn 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

Brings you the
Breakthroughl

Advanced Electronic
Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

2Q6.775-7373

3 Proven Winner
No matter what computer or ter

minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controlle r. Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad
dition to dte 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.

Call an authorized ABA 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 Pakran with Fax for
IBM PC and compatible computers,
and Com Pakratt 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.

2 Software Suppor t

PC Pakran Packet TXIRX 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 threshold
control.

The internal decoding program
(SlAMDn

) feature can even identify
different types of signals for you. in
cluding some simple types of RlTY
encryption. The only software your
com puter needs is a terminal program.

1 Versatility

CIACU: 65~ READER SERVICE CAl'lD



used with a heavy-duty power supply.
Available options. FC-1000or

FC-757ATAutomatic Antenna Thners.
FL-7000 5OD·watt Au tomatic,Solid
State Linear Ampli fier. TCXO-747
Temperature-Compensated Crystal
Oscillator, FAS-l-4R Remote Antenna
Selector,FRB-757 Amplifier Relay
Box. FP-OOO Standard Power Supply.
FP-757HDHeavy-Duty Power Supply.
M~IB ~38 Mobile Mounting Bracket.

Discover the price/perfonnance
leader. Check out Yaesu's low-cost
IT-747GXat your raesu dealer today.
Because now,Yaesu puts priceless
OX into your price range.
jaesu uS\ 17210 Edwards Road,Cerritos, CA90701
(213) 40H700. Repair Sercice: (213) 404-48&t
Parts:(213) 404 -4<).Ii: Prit t's and spe-ifkations
subject to change without nonce.

Ahigh-performance HF rig... You get 20 memories to store
with a great receive r and full -power frequency and mode. Dual VFOs
transmitter. Light in weight and low wi th split frequency operation for
in price. OX-pedition work. And manual band

This is \aesu's FT-747GX. scan plus auto-resume memoryscan
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 747 packs a full receiver features superb overload
100~watl RF punch on 160 UJ 10 protection. You also get factory-
meters,with continuous receive from installed narrow CWand A~t fil ters.
100 kHz UJ 30 ~I Hz . Aone-touch noise blanker. All-mode

And its control panel is refresh- squelch. RIT. And a 20·dB attenuator
ingly simple.Soyou can hop around for local QSOs.
the bandfasl to nail those OX stations. Lightweight construction.
While other guys are warming up Housed in a metallized high-impact
their amplifiers,you can be working plastic case, the FT-747GX weighs
the OX! in at about t ri pounds!With the loud-

~tultimode versatility The speaker mounted on the front panel
F'Fi47GX is ready to go on LSB, USB, for maximumaud io transfer. And
CW,and A~L With provision for the internal heatsinking for the trans- ~
FM -747 Fkl unit -e great for watching mitter, rated at full power for FM,
10-meter repeaters. packet,RITY,SSrv, and AMTOR when

CIRCLE 16 5 Dfrl READER SERVICE: C41lO

Fillyourlogbook.
Withoutemp' yourpocketbook.



Complete servICe manuals are avarlable rOt all xeowooc "ansce' vers and mosr eccesscr-es
Spee,l,calions ana p"ces ate subJeet to cl1anQe w,tl1ou' ect.ce or obl,gal ,on

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

- Audible beeper to confirm key
pad operation . The beeper has a
uruque tone lor each key, DTMF
monitor also Included.

- Supplied accessories : Belt hook,
rubber flex antenna. PB·2 standard
NiCd battery pack (for 2 .5 W oper
ation ). wall charger, DC cable.
dust cap s.

Optional Accessories :
• PB·l: 12 V. 800 mAH N,Cd pack IOf 5 W
output · PB·2: B 4 V, 500 mAH N,Cd pack
(2.5 W output) · PB·3: 7,2 V. 800 mAH
NICd pack (1.5 W output) • PB-4 : 7 2 V,
160 0 mAH NICd pack (1.5 W output)
• BT·SAA cell manganese/alkaline battery
case ' BC-7 rapId charger for PB·1. 2. 3.
or 4 • BC-S compact battery charger
• SMC·JQ speaker rocrconcoe - SC· 12. 13
solt cases ' RA·3. 5 telescoping antennas
• RA·BB StubbyDuk antenna - TSU-4
CTe SS decode unit · VB·2530: zm. 25 W
arnptrner {1-4 W input) " l H-4, sreetner
cases ' MB-4 mobile bracket " BH·5
swrvel mount · PG-2Vextra DC cable
• PG·3D C1garet1e lighter cord with htter

Kenwood brings you the
greatest hand-held trans
ceiver ever! More than just
"big rig performance: the
new TH-215A for 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.

Receive s from 141-163 MHz.
Includes the weather channels!
Transmit from 144-148 MHz.
Moejlf iab le to cover 141-151 MHz
(MARS or CAP perm it requned ).

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

• 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.

• CTCSS encoder built-in . TSU-4
crCSs decoder opnonat

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

• Odd split, any frequencyTX or
RX, in memory chlinnel"O:-

• Nine types of scanning I lnciuo
ing new " seek scan" and prior
ity alert. Also mefllO!"t channel
ieee-out.

-lntemgent 2-way battery saver
circuit extends battery life. Two
battery-saver modes to choose.
with power saver ratio selection.

- Easy memory recall. Simply
press the channel number!

-12 VDe input terminal for direct
mobile or base station supply
operation. When 12 vol ts applied.
AF output is 5 WI (Cable supplied I)

- New Twist-Lok Positive
Connect " lock ing battery case.

- Priority alert function.
- Monitor switch to defeat aquejch ,

Used to check the frequency when
CTe SS encocezoecooe IS used or
when SQuelch IS on,

•
IS

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