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HOW DO YOU ~ K 7 WATTS,
20 MEMORIES ADS ING

IN A N HE D?
K-26AT: 7 Watts Axl33-174MH<T"40-15OMHz

1(-46AT: 6 Watts 44Q-451JMHz

1(-32AT: 5 Watts Ax 133-174MHzJ44D-45OMH<
TK140-l 5OMHz/440-45OMHz

A!lewGeneration of Powerful, Versa!Ie 1IanchIds.
Select a 1U?U! "G Series" or dual band ICOM transceiver and

enjoyfull base station luxury inaportable unitdesigned especially
for you!

• Maximum FreauencY Co~. The IC-2GAT
receives 138·174~1Hz, Including OAA, and transmits
140-l5OMHz to include CAP and MARS frequencies.
The IC-4GAT operates 44O-450MHz, and the lC-32AT
receives 138-174MHz and operates 140-l5OMHzI
44O-450MHz_

• Most Powerful HantIleld! The IC-2GAT delivers
seven watts! The IC·4GAT is six watts and the
IC-32AT is five watts! One watt level selectable for
local QSO's_

• 20 Memories. Store any frequency, Tx offset and
subaudible tone in any memory. Total flexibility!

• Prograllllllllllle Sc..,ning of band and memories plus
easy lockout and instant memory recall .

• AcIcitionaI Featwes. Battery saver, call channel, all
subaudible tones. multi-function LCD readout and
DTMFpad_

• CoonpotiIIe AccessCl'ies. AlllCOM IC-2ATI02AT
ser ies battery packs, headsets and speaker mics are
interchangeable.

• Optional UT-40 IIeepoIo: silently monitorsa busy
channel for your calls. When the pre-~mmed
subaudible tone is received. the unit ps and the
LCD flashes,

K·32AT K·2GAT K-CGAT
2 Meters and 2 MeIers 440MHz

440MHz

o
ICOM
First in Communications
COM America. Inc.. 23a0- 116lh Ave. N E... BelleYue. WA 98OJ4
Cul tomer Servk:e Hotline (206) 4S4-7619
3150 P'ieo ,ieI Olive, Si.-e 126,1IVng. TX 75063
1m Pktei 0; Parkway. Si.-e 201. A.I<na. GA 30349
r.:x:>M CANADA. A Divisia'l ol coe America. Inc.. 3071 - 115 FbBd. l.ht 9.
Acn,01d, B.C. V6X 214 C8nada
AII__• • __"""'I>~ <I'~' A111CQ,O_ ... $ '"

_FCC~M-.g....,.. • • _
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FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONLY choice!
-~"

MULTI-MODe INTERCONNeCT
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Private Patch "Sl

SELECT AN OPERATING MODE
USING THE BUlLT-IN KEYBOARD. • •

Private Patch V is a totally new concept in automatic
phone patches. A built-In keyboard and menu driven
display allow you to customize all modes, features,
and functions specifica lly to your application.

1. SIMPLEX SAMPLING PATCH
Private Patch V achieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noise squelch fi lter. Compare our five pole filter to the
competition's two pole fil ter. Advanced software algorithms
perform noise correlation tests which result In greater useable
range than the competition. Nine selectable VOX enhancement
ratios allow you to vary performance from straight sampling to
highly VOX enhanced. (sampling rate decreased while the land
party is speaking). The mobile is in full control and can break­
in at any time.

2. SIMPLEX VOX PATCH
vox mode offers superb simplex operat ion with any rad io,
incl uding synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear amplifier can be used to
extend st raight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If desired
'lou can connect Private Patch V to the MIC and speaker jack
of your radi o. NO INTERNAL CONNECTIONS ARE REQUIRED.
Contro l is maintained automatically with buill-in dial tone
detection, busy signal detection and fully programmable activity
and time out timers. An optional electronic voice delay board
eliminates first word clipping wi th slow swi tchi ng radios.

Private Patch V can be a sampling patch today. A VOX
patch tomorrow. And a repeater controller next year!

You may never need another patch again.

COMPARE THESE FEATURES ...
• 90 phone number autodialer

• Last number redial

• Regenerated tone/pulse dialing

• Toll rest rict: t at and 2nd digit rest rict , prefix lockout
and dig it counting

• 1-5 d igit connect/di sconnect code

• 2-5 digit secret toll override code

• User programmable CW 10

• Remote hook flash
• Auto d isconnect on dial tonefbusy signals

• Telephone remote base

• Remote controlled relay (relay opt ional)

• Lightning protected

Call or write today for your FREE brochure.

3. DUPLEX PATCH
Select duplex mode when connect ing Private Patch V to your
existing repeater or duplex base station . Many features including
semi-duplex privacy mode are use r programmable. The mobile
is in full control at all times.

CONNECT SYSTEMS INC.
23731 Madi son St. Torrance. CA 90505

Phone: (213) 373-6803

4. REPEATER CONTROLLER
Private Patch V will convert any receiver and transmitter into
an outstand ing performing repeater with duplex autopatch.
Feat ures such as repeater on/off code, hangtime, activity timer
time, CW ID interval etc. are fully user programmable. Private
Patch V is the right cho ice for your club system.
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Choice Selection.
Nc100I )W can have it aru~ all the qualities }OO'\le rome to deperd on in
our programmable cress tone equipment Astonishing~ Instant
~ lJneQuaIaI Reliabil;(y, and add fuji spectrum tone ""Si>lil""
multi-tone capability withoot diodes. a reprogrammable memory...ItS our new
harvest: of CTCSS tone equipmenl

The choice is )OUI'S! If standard cress EIA tones 00 not
suit_taste, select any 32 tones <i_liking from 15.0Hz to
255.0Hz. AnI ;{ )00 change _ mind, 00 problem; the mem­
ory can be changed in )QUJ' shop with our HHp·l programmer,
or at our factory for free. 'lbur working tone is accessed by a
simple DIP switch, so thees no fussing with counters or othertest_

Call today toIJ.Iree and find out more about tlUs fresh new fle,;.
biIity in tone ~Iir€. and don' k><get to ask about >roJti.tone
switching without cumbersome diode networks or binary switches.

ItS all brought to mariet by the people who introduce the fresh.
est ideas in tone~ and ofCOUl'5e our customary .same day
shippingand orejear _ """"

TS-32PCTCSS ESaIDER-DEa:>OER Based onthe time PM6l
TS-32. the iOOustry standard forowr a lkcade. The TS-32PgNes~
theadded vemtil ity ofacustom,changeable memory base. A low price
of$57.95 makes it an ecen sweeter deal.

SS·32P ENCODER Based on the equally popular
SS-32 encoder. Available for cress. or audible burst
tones up to 6550.0Hz. Price is $28.95.

SS·32S~P S(;B·~INlATL:RE ESCODER Our
smallest encoder (or handheld applications. Now you
can satisfy that customer that needs to access multi-
plerepeatersites with a radio that has precious little
space inside.. At $27.95. the price is small too.

H"P·I HA.'iDHELD PROGRMI:vIER ror
pn0aI'nmingthe 32 memory locations inanyri
our new programmable products. including our
S()·IOOO Tho-Thne Sequential decoder. The
HHP-I is battery operated for f1ckl use. and
will program ANY 32 tones from 15.0 to
6550.0Hz in .1Hz. increments. Price is
5199.95.

..

COMMUNICATIONS SPECIALISTS, INC.
..... 426 '&st. Thft Avenue . Orange, CA 92665-4296

Local (714) 998-3021 • FAX (714) 974-3420 • Entire us.A. 1-800-854-0547
CliIlCU: 10 ON READ£R SERVlCECAl'lO
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For a Ilw extra dollars, me MfJ-
MfJ-962C 962C lets you use your barefoot rig

$19985now and have the capacity to acid a
1500 watt PEP linear ampiller Ialer.

two contlnuously variable 6 KV capacitors give
you preclSI control lor getting your SWR down to a
minimum. And Iats 01 Inductance gives you the
widest match ing range possible.

You can read both puk and average power with
the lighted 2-coIor Cross-Needle SWRIWattmeler. A
new directional CCJl4)Ief gives you more ecceate
readings over a wider frequency range.

Has 6·position wamIC antenna switch and a
teUon wound two-core balun with ceramic leedthru
insulators for balanced lines, 1OJ/. K4'l tx14 718 in.

MFJ's Random Wire TUNER
MfJ.16D1D

'39·'
l Oll u n operate

II binds . nywtlen
with any transceiver
when you let the
MFJ·16010 tum any
random wire into a transmitting antenna. Great for
apartment, motel, camping operatioo. noes 1.8·30
MHL Handles 200 watts. Ultra compact 2)(3x4 in.

MFJ artificial RF ground
$798 5 MFJ.931

You un
crutl an_ .F
..... "'"
eliminate
RF "bites", _
leedback, TVI and RFI when you let the MFJ·931
resonate a random lenglh of wi re and lum it into a
tuned counterpoise. The MFJ·931 also lets you
electrically pUce a lar away Rf ground difIc1ty .t
your rig .- no matter how lar away it is -- by toning
out the reactance of your grOdld connection wire.

FOR YOUR NUMST DEALER OR TO ORDER

800·647·1800
Call 601·323·5869 in Miss. and outside
continental USA. Telex 53·4590 MFJ STKV.
In CANADA cd TEXPRO 41&-332·5944.

MFJ·945C

'79·'

- £f::. ~ .- _..~ -,. .

MFJ
MFJ EHrnIPRISES, INC.

80x 494, Miss. Stale, MS 39762

TbI Mf~eslseglng
MFJ.941D 300 W PEP antenna tulltl! Why?
$9985Becault It has more futures than

tuners cosling much lIlCIft .nd I
IlUItc,," everytlll.. continuously from 1.1-30 MItz.

It matches dipoles, vees, vetcas. mobile whips,
random wires, balanced and coax: lines.

SWRIWattmetlf reads lorward/reflected power in
30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or through tuner, random wire!
balanced line or tuner bypass. EffiCient airwound
indooor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors. 10)(3x7 inches.

MFJ's Mobile TUNER

Don't leave home withOut this mobile tuner! Have
an oninterrupted trip as lhe MFJ·945C extends your
antenna bandwidth and eliminates the need to slop,
go outside and readjust your mobile whip.

You can operatl anywhere in • bind and get law
SWR. You'll get maximum power out of your solid
state or tube rig and it'll run COOler and lasIlonger.

SmaI 8x2x6 inches uses little room, SWHJ
Wattmeter and con,enlrent placement of contrtlb
m.ke tuning lut and easy wtrill in motion. 300
watts PEP output, efficient airwound inductor, 1000
volt capacitors. Mobile mount, MFJ·20, $3.00.

2 KW COAX .FH702

SWITCHES '19·'
MfJ-17D2. $19.95. 2·posltions.

60 dB isolation at 450 MHz.
Less Ihan .2 dB loss. $2985 MFJ.17Dl
SWR below 1:1 .2.

MFJ.1701, $29.95.
&-posltions. Unused
positions grounded.
For desk or wall rTlOlKIl.

-
.(J;.,G..---

ORDER ANY PftODUC'T FROM Mil AND TRY IT - NO
OBUGATlON. IF NOT SAnSRED RETURN WITHIN 30
DAYS fOR A NG-HASSLE RERJND (less shipping).
• One year unconditional guarantee . Add $5.00
each Shippinglhandling • Call or wnte lor free catalog,
over 100 products.

the-MFJ.949C gives you more
MFJ-U9C pecse matches than any tLlflef that

S1 3 9 85 uses two tapped indOOers. Wtry?
Because you get two COlltIn6lOll11y

variable capacitors that give you infinitely more
positions than the ImitM f\OO1ber on switched coils.

This gives you Ihe precise control you need to O8t
your SWRdown to a minimum. After all isn't that
why you need a tuner.

You also get a dual range lighted Cross-Needle
SWAlWattmeler, 6·positioo antenna switch, 50 otwn
300 watt dt.mmy load, balun lor balanced jres aolll
conlinoous 1.8·30 MHz coverage·- an in a compact
10x3x1 inch cabret tnat lits right into your station.

With MFJ's blsl 300 watt tuner you get an MFJ
tuner thaI has earned a repulatioo for being able to
match just about anything •• on lhat is highly
perfected and has years 01 pnYln reliability.

MFJ's smallest VERSA TUNER
MFJ-9018

'59·'
The MfJ· '

9018 Is OUf
SllUlleSt - 5x2x6
Inches - and most irrDl'ili1iit) 2DD w.flP£P Versa
tuner •• when both your space and your budget is
limited. Matches dipoles, vees. random wires,
verticals, mobile whips. beams, balanced and coax
lines continuously 1.8·30 MHz. Excellent lor
matching sol id stale rigs 10 unears. Efficient
airwound ioduclor. 4:1 balun for balanced lines.

144/220 MHz VHF TUNERS
MfJ-92D

'49·'
MfJ-921

'69·'
MFrs ntwelt VHF

tuners co,er both 2 MetIf1 .nd Iflt new NOVICI
220 MHz binds. They handle 300 watts PEP and
match a wide range of impedances lor coax led
antennas. MFJ.921 has SWAlWattmeter.

MFJ ••• making quality affordable CIll'CLE 24 0fIl READER Sfltva CARD



Number 1 on your FeedbM:lt ell",

Welcome, Newcomers!
This month 's column is

devoted to a different kind of
newcomer-the home-brew­
er who has not yet published
his or herproject.

Is Home-brew Really Dead?

Some hams seem to think so-or at least
they think that this activity has shrunk to the
domain of a small core of dedicated hackers
and techno-peasants. These hams poured
forth with all the " logical" reasons. They cit­
ed , fOf example, the increased availabil ity of
sophisticated commercial equipment , the
growing " Grab-It-Now" ethic in our (Ameri­
can) society, and the influx of less technically­
oriented members into our ranks because of
relaxed licensing requirements. Do we now
sound the death knell fOf home-brewing?

It's In The Cards

Ou r reader feedback responses fly in the
face of the above reasoning.

Each month, I read through the stack of
monthly reader feedback cards. (These are
found in between the pages of the magazine.)
On these, we ask the readers to rate the edito­
rial conten t of the issue on a three-level scale
of " Great," " OK," and " No Way." Below the
rat ing grid, we ask in what areas they would
like to see more, and see less. The responses
ranged from DC 10 daylight, but one item
came up through the noise lloor loud and
cle ar: MORE SIMPLE CONSTR UCTION AR­
TICLES.

Recently, we began send ing our readers,
along with their subscription mailings, a more
detailed satisfaction survey. Three out of four
of the returns echo the same message: MORE
SIMPLE CONSTRUCTION ARTICLES.

Many of these are not just polite, offhand
requests . They are out-and-ou t demands ,
scrawled in bright red caps across the card.
It's clear to us the readership clamors for the
nuts-and-bol ls of this hobby; the simple tate
that tells how to bui ld a simple project; the
" this is what I did and how I did jt."

What To Do?

Since so many of you want to build, then a
goodly number of you have already built one
or more projects. Yet we receive relatively few
manuscripts on light home-brew projects de­
spite many lures: showing off your project to
over 100,000 readers, gelling paid quite well
for it, having a nice feather to stuff in your
resume (for you are now an " authority" on the
subject), and even enjoying the warm, fuzzy
leeling 01carrying out an important part of our
mandate set tcrth by the FCC, that 01further­
ing and dissem inating the slate of the art . Why
is it thai so many of those who design and
build don't put their brainchilds to paper?

4 73AmateurRadio . January, 1989

It's Irue some home-brewers simpty can't
be bothered . Yet many I've talked to really
want to wri te, but are convinced they can't­
even those who have never tried! The next
section attempts to dispel common conn­
dence-blockers.

The Four Fallacies

Fallacy #1: " I don 't have the talent to write."
Reality: This statement assumes that writing
and design and build ing are lundamentally
different ski lls. Actually, they're very closely
related!

A home-brewer usually systematically exe­
cutes an idea-he sketches out the project in
block diagram form, then works oulthe circuit
details within each block, then interfaces the
circuil blocks. He first works ou l the plan gen­
erally, and then in gradually greater detail.

EHective writ ing is no dillerent! You first
sketch out a genera l mree-polnt outline, in
which you indude sub-outline points (see be­
low), and then you fill in the details under each
outline point.

Int roduction
What led to the bi rth of this idea?
What are its advantages?

Main Body of Text
Circuit theory and description
Parts List
Where to obtain pans
Step-by-step construction sequence
Construction caveats

Conclusion
Summarize the project , highlighting its
advantages.

Fallacy 12: " My orolect is too simple or too
left-field for anyone to want to bother with it."
Reali ty : The simplest projects are often the
best! Remember, too, the protect the veteran
home-brewer passes over is often right up the
greenhorn's alley. 73 strives to present a
range of simple-to-cha llenging home-brew
projects.

The readers, too , always surprise us. Many
so-called marginal prciects became popular
beyond our wild est imaginings. Woe to us in
Editorial if we ever stop surveying the reader­
ship, thinking we " really know" what the read­
erwants!

Finally , our readers etten read throug h
something simple and short, even if they have
no immediate plans to build it. How often have
you wanted 10 find an article published years
back? We run a thriving article reprint busi­
ness here.

Fallacy #3; " My schematics, parts placement
diagrams, erc.. are too poorly d rawn to appear
in a magazine."
Realit y : You may have noticed a consistency
in the style 01our printed l igures-they're the

work of our excellent draftsman. Bill 's been
wi th 73 from the beginning-there's not much
he hasn 't seen!

Fallacy #4: " No editor will wade through my
awful grammar and spelling."
Reallty: Often, it's not as bad as you think .
Even if it is, you're in good company-many
noted writers, such as Ernest Hemingway,
were terrible spellers. Most had editors, like
you do-us! Fortunately, there are many
checks, both on the author's and ed itor's side.

First. write or call for , or download from
comcuserve. our Writer's Guide. ' By lollow­
ing the Guide and the outline above, we can
more easily estimate your meaning through
context. Be sure to clearty stale you r objective
both in the cover lette r and in the Introduction
of the article. If the idea is strong, we go to
great lengths to show it the light of day.

Second, more and more authors nave ac­
cess to microcomputers with enough memory
to run spelling checker prog rams. We have
been using WordStar's sophisticated spelling
checker for many months, and we will be us­
ing , by this printing, " Grammatik III"-a pro­
gram that analyzes text lor several dozen dif­
ferent common grammatical problems.

Third , on particularly confusing points , we
call you for on-the-spot crarrncauco. (Be sure
to include a phone number on your cover
letter!)

Fourth, when your article is scheduled and
prepared for a given month, we send you
copies of the final edi t for your review. These
are ca lled Author's Proofs . Rarely are there
problems at this stage. Nonetheless, consci­
ent ious authors read these carefully in the
event that a major lault or two remain.

Finally, you may want 10 team up with a
writer. It can be a very effective, even syner­
gistic, relationship. Some 01 our authors do
this, with wonderful results. The article pay­
ment spli t two ways is olten more Ihan offset
by the time saved and the enjOyment.

Let's Hear From You

It should be clear that most writing problems
are imagined, and the real problems are most
often very manageable. If doubts remain, call
and talk with us-we're friendly and receptive,
and we're here for you. Ditto if you want to
home-brew and write, but are not sure where
to start. We have a stack of lett ers Irom read­
ers lOOking for a myriad of different designs.

Remember: /fyou can design or build it, you
can effectively write about it - and everyone
will be the richer for it! DI

.. .de NS 1B

I The 73 MagaZine Writer 's Guide is available
on CompuServe's HamNet, Library 0, file­
name "73WRIT"
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It's thelr mousands of school ra­
dioclubs that have fueled Japan's
ability to provide their country with
the engineers, technicians, aoo
scientists with which they've de­
stroyed our consumer electronic
industry . If you read at all , you
know that twenty years ago we
produced ...irtually 100% of our
consumer electronic equipment.
Today, we make less lhan 5% 01 i1.

Just Say No To 'em

Yes, I know I·...e been on you
about dieting aoo smoking-and I
shOuld be on you about alcohol
100. I often throw guilt around
about your lousy reading habits.
Okay, I'm a nag. Butl 'm nagging
lor your benefit-and lor amateur
radio. Other Ihan having you
thank me at hamfests for
having pushed you to slim clown,
exercise (get out there and walk
every day), stop your drug habits
(alcohol and nicoline- bolh 01
which shorten your nte, make
Ihings miserable lor others and
waste money}-I ecn't get a lot of
benefits.

Now, let's discuss drugs. I see
you slu rping 807s at hemteete.
And don't Ihink I don 't see you
trying 10 hide yourcigarette as you
try 10 sneak by the 73 booth with
me glowering at you.

There's a lOt 01 political excite­
ment over our drug problems in
America. And they're serious. I
agree. But when we kilt 30 times
as many Americans with booze
(and that mainly means beer) as
we do with cocaine. heroin and
crack combined, let 's put this into
propo r lion . E v en wo rse is
mccune. Ihat kills 60 t imes as
many. I' ...e lost a lOt 01 mends to
cigarettes and a few 10 alcohol,
but none personally 10 drugs.

The only resune 01 the war on
drugs so lar have been an escalat­
ing cost to the government and a
stead ily dropping 01 drug prices
as ever more are smuggled in .

Confin lJfK1 on plJfJ8 8

!~

MHZ RST 2-WAY

prolesting this outrageous eeta­
mation of our character. Are we
wimps ?

What are our resources? Well .
we have about 400,000 reputedly
alive and semt-euve licensed
hams. About 50% are even reo
motely ecu ve . Now, if these
200,000 01 us pooled our eHorts.
we'd mow 'em down. An average
investment of $100 per ham would
provide $20,000,000 10 get some
clout in Congress. $20 million 10­
ward re-erecticn campaigns buys
tons 01 clout in Washington. A
$100 campaign donation buys
about four tbousand nmes the at­
lention 01 a letter.

Just flexing our political mus­
c1es isn 't going to save our hobby.
AI best it can stave off more fre­
quency losses and gi ...e us a
chance to start rebuild ing the in­
frastructure the l eague almost to­
talty destroyed 25 years ago. This
was me network 01 thcusends of
school radio clubs that provided
us with 80% of our newcomers­
our youngsters. These Clubs were
virtually wiped out in 1963 by the
AAAl's sell.promot ing Incentive
Licensing proposal .

VIA <\0.B. 88 IN MOSCOW TX

DATETO RADIO

Wayne Green W2NSDIl

NEVER SA Y DIE

QSl OF THE MONTH

To enter your OSLomail it in an envelope 10 73, WGE Center. 70 Ale.
202 N., Peterborough NH 03458, Attn : OSl of the Month . Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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Do We Fight Or Give Up?
Amateur radio has what grow­

ingly appears 10 be a terminal ill­
ness. What can we-what should
we-do about il? We can Iry to
pretend there 's no real problem­
ignoring the loss 01 new hams end
our frequencies. We can give up.
After all, there are plenty 01other
interesting hobbies-right?

Almost 30% 01 us have paid our
dues to the AAAL-what more
could possibly be expected 01 us?
w hat can one person do thai
would make any difference?

The fact is, if you want to, you
can have a prolcuoo influence-­
aoo not only toward saving ama­
teur radio. In the process, you'
might be able to help solve some
of America 's growing problems.
It's never going to happen il you
wait lor someone else to do it. Are
we hams a bunch 01wimps , willing
to let our hObby d ie without a
fight?

Yes, I know, hams are wimps
when shown on TV, The ham on
ALF is a megawimp, for example.
But I haven't seen one single copy
01a letter to tne network. the pro­
ducers or Ihe show 's advertisers



ACTUAL SIZE FRONT PANel
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KENWOOD U.S.A. CORPORATION
2201 E. Doming uez st.Long Beach, CA 90810
P.O. Box 22745, Long Beach, CA 90801-5745

• Dual antenna ports.
• TM·621A has auto offset.
• Full duplex operation.
• CTCSS encode/decode selectable

from front panel or UP/OWN keys on
microphone. (Encode built-In, optional
TSU-6 needed fordecode.)

• Each function key has a unique tone
for positive feedback.

• Illuminated front panel controls
and keys.

.16 key DTMF mic. included.
• Handset/remote control option

(RC-10).
• Frequency (dial) lock.
• Supplied accessories: 16-key DTMF

hand mic.• mounting bracket, DCcable.

CompIele sevce ffl<lnu.VS ,rt' "'~""Jabletor ...11 Kenwood
1,...nSCt"~ers M>d most eccesscees SDeo#iCaIJQIIs. fea1lJlt's.
...nd prICeS ...re sub/eCt rc dtange W'11'lOul nollce orob/lg...liOIl

KENWOOD
TM-127A sh<lwn w,th opl'on...' RC ·IO

.30 multi-function memory channels.
14 memory channels and one call
channel for each band store frequency,
repeateroffset. ClCSS, and reverse.
Channels "A" and "b"establish upper
and lower limits for programmable band
scan.Channels ~C" and "d" store transmit
and receive frequencies independently
for"odd splits"

• 45 Watts on 2 m, 35 watts on 70 cm.
25 watts on 1-1/4 m. Approx. 5 watts
low power.

• Automatic Band Change (A.B.C.)
Automatically changes between main
and sub-band when a signal is present.

• Dual watch function allows VHF and
UHF receive simultaneously.

• Programmable memory and band
scanning, with memory channel
lock-out and priority watch function.

• Balance control and
separate squelch
controls for each
band.

mobile speaker . PG·2N DC cable - PG-3B
DC line noise filter - MC-60A, MC·aO,
MC-a5 Base station mcs.• MA-4000 Dual
band 2 m!70 em mobile antenna (mount not
supplied) . MB·11 Mobile bracket - MC·43S
UP/OWN hand mic. - MC-48B 16-key DTMF
hand rntc.

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 1441220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-721A (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 morel
• Extended receiver range (138.000­

173.995 MHZ) on 2 m; 70 em coverage
is 438.000-449.995 MHz; 1-114 m cover­
age is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only. Two
meter transmit range is 144-148 MHz.
Modifiable for MARSICAP. Permits
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 ofyour
favorite channel. Simply press the CALL
key,and your favorite channel is selected!

Optional Accessories :
- RC-10 Multi-function handsethemote
controller - PS-430 Power supply · TSU·6
crcss decode unit e SW-100B Compact
SWRlpowerfvolt meter . SW-200B Deluxe
SWR/power meter . SWT-1 2 m antenna
tuner - SWT-2 70 cm antenna tuner - SP-40
Compact mobile speaker - SP--SOB Deluxe



Business Encroachment

the stupid drug " war." But we
sure can tip the balance when it
comes to our losing more ham
bands-at least until we can get
amateur radio growing again.

The commercial pressures for
our bands are growing rapidly.
Communications is exploding and
not just with fiber optics-it also
means more radio spectrum will
be needed.

UPS needs a system of high
speed dig ita l communica tio ns
that will allow them to be in con.
stant touch with every truck so
they' ll know at any instant where
any package is. This means mi­
crowave sate llite links, UHF re­
peaters, and frequencies. More
and more businesses are going to
demand the same depth of ser­
vice and a bunch of aging old
timers idl ing away what's left of
their lives on 2m isn't going to stop
progress for long.

High Definition TV, America's
last opportunity to get back into
consumer electronics, is going to
need at least twice the bandwidth
presently used , Do you thi nk our
present level of ham activity at 900
MHz is going to keep HOTV and
other new services from being
considered there?

The FCC is under strong pres­
sure to open more UHF TV chan.
nels to make room for thOusands
more one watt TV translators-to
extend TV into more smalt towns.
And wait until we start with inter­
active TV!

Okay, I've proposed a step to­
ward our holding our bands until
we can get ham radio grOwing
again . But without a practical plan
for growth, we' ll be spinning our
wheels. Unless we come up with
something good-and quickly­
we're dead ducks.

Continued from palJ8 6
The enormous profits involved as­
sure that there are an unlimited
number of potential criminals. Any
" war" on drugs is un-winabte.

Indeed, my proposed solution
to America's drug problem would
be to legalize drugs and sell all of
them through state drug stores.
And that means beer and cigarettes
as wetlescccame and heroin. Fur­
ther, I'd prohibit all advertising of
these dest ructive products .

By controlling the sale through
state stores we'd take the profits
out of the drug industry. This
would tend to stop the present
pyramid sales system where ad­
dicts have to entrap new users in
order to pay for their needs.

Once you take the profits out of
drugs, you 'll get crime out of the
business . This could eliminate
about 75% of loday's crime for
starters. And without the pres­
sures of advertising and crime to
get more customers, our educa­
tional programs 10 keep young­
sters from trying drugs might take
hold.

The barrage of ads pushing
beer and cigarettes glamorizes
these destructive drugs. Nicotine,
being so viciously addictive, and
our worst killer, has been difficult
to fight. But even with the advertis­
ing and government subsidies
(whiCh are obvious government
approval), tobacco use has been
dropping.

Yes, I realize that the above is
idealistic and that we live in a
practical world where idealism
doesn't pay off. If I were a crime
boss I'd spend whatever it takes in
congress 10 make sure that drugs
are not legalized. This cash pres­
sure makes it difficult for us voters
to know whether a legislator has
been bought or is driven by other
convictions. We should remem­
ber that money will usually over-
come even the most strongly held Young Blood Needed
congressional convictions. The ARRL has suggested work-

Newspapers , magazines, ra- ing on getting more retired people
ore. and TVwillfight every attempt licensed. Well, that 's great for the
to eliminate drug advertising-as retired-such an interest could
will the bottlers, tobacco compa- keep them alive longer by giving
nres. distributors and retailers. them something interesting to do
We' re talking a lot of campaign and helpi ng t h em fin d ne w
donations, so unless we get more friends. I've no complaint with
informalion on wbc's paying off ttrat .
whom in Congress, we're going to But this isn' t going to have any
keep killing hundreds of thou- significant effect on our growth.
sands of people a year with arcc- Our growth has been a net 1% for
hoi and nicotine. the last five years-and that's if

Which is Why I started by point- you don't admit that anyone has
ing out the value of investing in died. Even ten times that growth is
your leg islators. Not even 200,000 100 liule. We need twenty to fifty
of us can match the resources of times our present "growth."
the crime syndicates, so we prob- I've mentioned that the number
ably can 't do much about solving of new hams has been dwindling.
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Th e FC C ligures sho w th at
they've dropped by 54% in the
last lour years! It's almost enough
to worry a sensitive person. We
need to get youngsters into the
hobby. We even need to find a
way to attract Black , Hispanic,
and other minority youngsters .
Yes, I have some suggestions.

I've already written too often,
about the need for our ham clubs
to work with their local schools to
get school radio clubs restarted.
This is happening in a few areas.
I'd love to see some articles and
pictures from clubs who have
been successful in this. I know
you' re out th ere-you tell me
about it at hamfests-but until you
write about it, a's a well-kepi
sec ret.

We'd have more of a chance of
attracting youngsters to amateur
radio if our educational system
hadn't self-destructed so badly.
Part of the blame for this lies with
TV, part with parents, part with
teachers and their unions, and
part with Dr. Spock and his let-the.
kids-do-what-they-want philoso­
phy thai was fervently embraced
by the yuppie generation. That's a
101 of problems to solve.
~ to those the problems fac­

ing lower income fami lies-the
trap of welfare-the fast track of
drug profits-the stree t gangs
that entrap virtually every inner
city youngster. If we're ever going
to turn these kids into engineers,
we've got a long row to hoe. We
have to get th e profit s out of
drugs, oHer something more at­
tractive than welfare as a way of
family life, and replace street
gangs with something more bene­
ficial to the kids-and to society.

That's a lot to accomplish. Well ,
we've got 200,000 active hams,
so we should be able to do a lot.
And we can, if we want to. It de.
pends on what's more important
to you.

It seemed to me Ihat we have
Ihree major problems with educa­
tion. First, the present educational
system hasn't encouraged teach­
ers to make thei r material exciting
to the students. I proposed to the
new president of RPI, Dr. Roland
Schmitt, and to the dean of the
School of Management, Robert
Hawkins, that Rensselaer initiate
a study of teaching technology in
order to find out what is working
best in teaching productivity to­
day . I was pleased that D r.
Schmin has just announced the
formation of a Center lor Innova­
tive Undergraduate Edu cation .
This will be " devoted 10 improving
the quality and eHectiveness of

undergraduate education through
innovative approaches in curricu­
lum and course development, ex­
plorations of the role 01 technolo­
gy in education, and partnerships
thai support science and mathe­
matics education in primary and
secondary schools ." See Elec­
tronic Engineering Times 10/3188
p.29 for the story.

I'm WOrking through my Con­
gressional Technology Newstet­
terto pul pressure on Congress to
consider my solution to the drug
problem . The p re sent dema­
goguery, with threats to bring in
the military and embargo prod­
ucts from drug supplier countries
isn't going to work. Our military is
neither trained nor equipped for
drug interd ict ion. And we don't
want to retrain and re-equip them
for this, since that would leave us
without the strength to discourage
the USSR from further adven­
turism.

The welfare mess? Of course
I've got a good solution 10 this
one-but not one that would work
without solving the drug problem
too. Here I looked for a similar situ­
ation that another country had
solved successfully. There was a
close parallel with Israel, to where
millions of Virtually destitute peo­
ple suddenly immigrated. Israel
put'em into kibbutzes where they
were able to work together coop­
eratively. They farmed and start­
ed small manufacturing business­
es-and were very successful at
it. Their system for educating their
children made them part of their
communities and kept them from
forming gangs. As the kibbutzes
became successful they spun off
entrepreneurs who started their
own businesses.

I believe that we co uld get
American businesses to buy
shares in New American Commu­
nities th at wou ld encourage
welfare families to move from the
inner-city ghettos 10 farms. Sur­
veys show that an overwhetming
number of welfare families really
want to work, but the system pre­
vents it. I say it's time to change
the system and give these people
a chance to succeed. I also be­
lieve we should do everything we
can to get their kids interested in
setting up ham stations in every
New American Community.

As part of the holding action to
keep amateur radio from getting
gutted while we're rebuilding our
infrastructure, I've formed a Na­
tional Industry Advisory Commit·
tee (NIAC) to work with the FCC
Commissioners. Amateu r rad io

Continued on page 78
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International
News Snippets

The Army expects the tests to last into late
December.

There have been mixed reactions aboulthis
from the attected amateur community. While
most amateurs in the affected area say they
are happy to cooperate, some claim that the
Army has plenty of its own spectrum in which
they could perform FOG-M experiments.

Canada: The Radio Society of Ontario (RSO)
has decided to disband. In announcing the
decision following a special meeting on 15
october. RSO officials noted that many lor·
mer ASO people were responsible for the cre­
ation of Canada's two National Amateur Radio
Organizations-GRRL and CARF-and that
these two groups were serving the needs of
Ontario amateurs quite well. The matter will
now be turned over to the ROO's SOlicitor (at­
torney) who will handle the legal aspects of
disbanding and the distribution of the RSO's
assets. These include the Clifford Marsh Ama­
teur of the Year Award, which will be turned to
CARF; and the Keith Russel and Rusty Bren­
nan Field Day Awards which the CRRL admin-

istration will now handle. CRRL
will also become sponsor of the
Aoo Ontario Amateur RadiO Ser­
vice Net (ONTARS).

Canada : Jack Ravenscroft
VE3S A passed away 19 October,
of a brain tumor.

You will remember Jack as the
ham from Ottawa, Canada who
was hauled into court by a neigh­
boring fam il y beca use they
clai med VE3SR's operations
caused interference to their home
entertainment and consumer
electronic gear. Jack spent thou­
sands of dollars and four years
lighting the case. With the support
of the ham community, Jack final­
ty won an appeal that will impact
on the lives 01 every Canadian
ham in a most positive way­
Communications Canada (for.
merly DOC) is now considering
mandatory RFI immunity stan­
dards for consumer electronics.

Ironically, the court-ordered RFI
suppression on his neighbor's
electronic gear was just being
completed as Jack fell ill. Our con­
dolences to Jack's family on their
tragic loss.

Gennany: The Radio Berlin In­
ternational (RBI) OX Club pro­
vides its members with monthly
forecasts for amateur and SWL
DXers free of charge on request.
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Missile Restriction

areas where the 220 band is most heavily
crowded, but in a part of the nation where the
rapid growth on the band is just beginning .

The United States Anny Is testing a new
missile guidance system in northern Ala·
bama that will temporarily heavily restrict am­
ateur operations on the 70 cm band in that
area . The ARS shares the 420-450 MHz band
with the government. Amateurs in Alabama
are being requested to observe quiet hours up
to five hours a day. As a result , at least three
voice repeaters in Huntsville and Florence are
off the air. Packet, fast-scan amateur televl­
srcn. and amateur satellite operations are
among the other modes FOG-M affects. The
hams are requested to make the job of the
Army easier, and avoid further restrictions, by
staying off the air.

According to David Black KB4KCH, a TV
news reporter in Birmingham, the system is a
new Fiber Optic Guided Missile (FOG·M), now
under deve lopment at the Redstone Arsenal
in Huntsville. Testing of FOG-M involves Iow­
power airborne sensors. 70 cm amateur band
use is only for testing purposes and will not be
used when the system is actually deployed .

•

SS HOME-BREW IV SS
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 magaz ine. and
we will handsomely reward the authors of the creme de la creme
ofthese.

Now for the bounty. Ramsey Electronics graciously contribut·
ed from their line of frequency counters. First prize is $300, a
ten-year subscription to 73, and a CT-1 25 1.25 GHz frequency
counter. Second prize is $1 50, 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 addi tion to the
payment every author receives for publishing in 73.

Contest Rules

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

construction project and submit it to 73. If you've never wrinen
for 73, se~ an SASE for a copy of our Writer's Guide, or
download it from CompuServe (Hamnet forum. Library 0.,
filename " 73WAIT" ).

3 . Here's the real challenge: The total cost of your project must
cost 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 01 design,
and clarity of presentation. The decision of the jUdges is final.

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 may enter.

6 . All purchased articles become the property of 73 Magazine.
7. Mail your entries to :

73 Magazine
WGECenter
70 Ate. 202N
Peterborough, NH03456-1194
Altn: Home-Brew IV

•RX.
Space Station
Mobile!

November
March

There are, or soon will be, amateur radio
operat ions from the Soviet space station
lIirl Reliable Western European sources re­
port that a 2 Wan 2 meter FM transceiver has
been placed aboard Mir , possibly during a
recent resupply mission. Sources also indi­
cate that the craw has placed a v.-wavelength
ground plane antenna on the outer surface of
the space station. The split frequency is not
yet known .

The Mir cosmonauts have the callsign
U1MIR. Amateur operations were planned to
begin the first week 01 November.

A meeting was to be held in Moscow on
Friday, 28 October, with Soviet authorities, to
resolve schedule and frequency issues relet­
ed to this activity.

Aeports indicate that U1 MIA will most prob­
ably be active for the duration of the stay of the
current cosmonaut team aboard Mir . When a
relief crew replaces the current team of cos­
monauts, a 10 Wan 2 meier FM transceiver
will likely be placed aboard Mir and the call­
sign 01 the operation changed to UlllMIR.

Observers feel that operations from U1MIA!
U0MIR will most likely involve in­
ternational amateur radio con-
tacts . Watch AMSAT news
service bulletins for late-breaking
details.

Hams In Omaha, Nebrask a,
ca lled on amateurs nationwide
to ;oin with them in the Save 220
MHz Protest Marches planned for
Sunday, 27 November. According
to John Gebuhr WB0CMC, one of
the march organizers, the
march's aim was to demonstrate
the anger of radio amateurs over
the FCC's decision to reallocate
220-222 MHz to land mobile bust­
ness interests . The Omaha
demonstration will have taken
place in front of the federal court
building, and hopefully in front of
FCC facilities in those cities that
have them, especially in Wash ing­
ton, DC. WBICMC noted that tele­
vision news organizations are al­
ways pressed to find newsworthy
stories on this particular week­
end, which is one of the reasons it
was chosen.

It's interesting to note that this
protest originated not in one of the



KENWOOD U.S.A. CO RPORATION
2201E.Dominguez SI.,Long Beach.CA 90810
P.O. BoK22745. Long Beach. CA 90801-5745

• M. CH /VFO CH sub-dial. 10 kHz step
tunmq for quick OSYat VFO mode, and
UP/DOWN memory channel for easy
operation.

• Selectable full (aSK) or semi
break-in ew.

.31 memory channels. Store fre­
quency, mode and CWwide/narrow
selection . Split frequencies may be
stored in 10 channels for repealer
operation.

• RF power output control.
• AMTOR/PACKET compatible!
• Built-in VOX circuit.
• MC-43S UP/DOWN mic. included.
Optional Accessories :
• AT-130 compact antenna tuner • AT-2 50 auto­
matic antenna toner • HS-5/HS-6/HS-7 head­
phones . IF-232CIlF-l 0C computer Interface
• MA-5 /VP-1HF mobue antenna (5 bands)
• MB-430 mobile teeceet • MC-43S eera
UP/DQ'oNN hand mlC . MC-5 5 (a-pm) goose neck
mobIle mic. . MC-6 0A /MC-80 /MC-85 disk rreca
• PG-2S extra DCcable • PS-4 30 power supply
• SP-4 0/SP-50B mobile speakers . SP-4 30
external speaker. SW-l00 A/SW-2 00A/SW -2000
SWfllpowermelers . TL· 922A 2 kWPE P knear
amphf+er (not for ONOSK) • TU-8 CTCSS lone unit
• VG-455C-l 500 Hz deluxe ON hiler,VK-455C-l
New 500 Hz 0N hiler,

-in!

Comp lele seroce manualS<lfe avarlable 10'a ll KenWOOd
lfanSCf!w fffSand mosl aCCflsso"e,s. SpeollQlr,ons. ,,,,..ruTes..
andptlCesa,esuOjecfrodlange""lhOurnoilCeorob/lgar>Qfl

KENWOOD

• New Feature! Programmable band
marker. Useful for staying wi thin the
limits of your ham license. Forcon­
testers, program in the suggested
frequencies to prevent CAM to non­
participants.

• Famous Kenwood interference
reducing circuits. IF shift, dual noise
blankets. RIT. RF attenuator. selectable
AGe. and FM squelch.

TS-68~OS~---::====::::;J
All-mode multi-bander
• 6m (50-54 MHz) lOW oulpu! plus all HF

Amateur bands (100 W output).
• Extended 6m receiver frequency range 45 MHz

1060 MHz.Specs guaranteed from 50 to 54 MHz.
• Same lunctlonSof the TS·140S except optronal

VOX (VOX·4 requeed lorVOX oceretoru
• Preampllf+el for 6 and 10 meter band.

Of a
TS-140S
HF transceiver with general
coverage receiver.
Compact, easy-to-use, full of oper­
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood int ro ­
duces new innovations in the world
of " loo k-a li ke " transceivers!

• Covers all HF Amateur bands with
100 W output. General coverage re­
ceiver tunes from 50 kHz to 35 MHz.
(ReceIver speciflcallons guaranteed from

500 kHz 10 30 MHz) Modifiable for HF
MARS operation. (Permit reqUired),

• All modes built-in. LSB, USB, CWO FM
and AM.

• Superior receiver dynamic range
Kenwood DynaMix- high sensitivity
d irect mixing system ensures true 102
dB receiver dynamic range.



The forecasting method conforms 10 that used
by the WARe-High Frequency Broadcasters
Comrmnee in Geneva, Switzerland . Member­
ship application request must include three
correct reception reports. For further informa­
tion write to Radio Berlin International, OX
Bulletin, 1160 Berlin, GOR.

Great Britain: Necessily is certainty the
mother of advancement in amateur radio, all
over the world. In England, a recent postal
strike hampered the delivery of the Radio S0­
ciety of Great Britain 's (RSGB) GB2RS news­
cast script 10 rts readers. The RSGB relied on
other channels to distribute the document 10
its anchor people throughout the nalion. They
FAXed It to some 20 individuals, and made il
available to the others via the Prestel data­
base service and packet radio links. The sys­
tem worked flawlessly, making the GB2RS
newscast avai lable to most British hams de­
spite the postal work stoppage, That job ac­
tion was finally settled on 12 September.

Great Britain: The Radio Amateur Invalid
and Blind Club (RAIBC) announces the instal­
lation of a new telephone help-tine. The num­
ber inside England is (01) 346-5372 and
the line is open between 1000-1700 UTC
each day to take calls from RAIBC members
and supporters, as well as those wanting more
information about this unique club. On those
occasions when there is no one to take a
call, an answering machine will record mes­
sages.

Israel: A reminder to those hams planning a
visit to Israel. You can apply for a reciprocal
license directly to the Ministry 01Communica­
tions office in Tel Aviv, provided that your
home nation has a reciprocal operating agree­
ment with Israel. The Israel Amateur Radio
Club (IARC) offers help to obtain this license
and mail it to you. The IARC will also deliver it
to you when you arrive. (See last month's " 73
Intemational," p. 103,col .1.)

several points 10 bear in mind: Repeater
access in Israet requires a 91.5 Hz CTCSS
encoder, and the co untry 's main power is sup­
plied at 230 V AC/50 Hz.

For further assistance, write to Aaron Kirsh­
ner 4Xl AT, Box 4099 , Tel Aviv, 61040, Israel.

Japan: Ham Fair '88-Japan's answer to
the Dayton Hamventron-e-anrect ed 57,000
visitors 10 the Tokyo International Trade Cen­
ter this year.

This is up some 3000 attendees over 1987,
mak ing a new record for Ihis event. Highlights
included the Showing of the latest techniques
and equipment for the 1.2, 2.4, and 5.4 GHz
band operation. seminar sessions included a
short course in CW while various competi­
tions , including a receiving contest, were also
part of the festivities. Visi tors to Ham Fair were
also able to attend the Japan Amateur Radio
Industry Association's " JAIA" Fair which fea­
tured the latest commercial gear.

Both exhibitions shared the same tacnmes
this year.

RX • •
Korea: The annual General Meeting of In­

ternational Amateur Radio Union (IARU) Re­
gion Three took place in Seoul, Korea from
10-14 OCtober 1988.

Approximately sixty representatives from
twelve countries out of the twenty-four mem­
ber societies of Region Three attended. The
main topic discussed was preparation for a
possible World Administrative Radio Confer­
ence as early as 1992. It's expected at that
conference that many amateur allocations will
come under attack from other spectrum-hun­
gry users. They will also discuss actions on
band plans lor 160 and 80 meters in Region
Three, beacon plans, satell ite operations,
contests. and emergency operations.

MACCAttack
The Big MACC is again on the attack, The
Mid-America Coordination Council (MACC)
voted to accept Colorado, the tenm state to
join this group. In addition to Colorado, MACC
oversees coordinatio n activi ties in Kansas,
Missouri, Illinois, Iowa, Minnesota, Nebraska,
Oklahoma, South Dakota, and Wisconsin.
These states encompass an area of 721 ,210
square miles, and contain almost 18% 01 the
amateur radio population 01the nation.

KC Coordination
Dispute Settled
A long-standing dispute over amateur radio
repeater frequency coordination in the
Kansas City area has been laid to rest. Repre­
sentatives of the Missouri Repeater Council,
Kansas Amateur Repeater Council, and MOo
Kan Council of Amateur Radio Clubs, have
initialed an agreement on how the frequency
coordinators for the various parts 01 Missouri
and Kansas should be listed in the ARRL Re­
peater Directory. The organizations have
agreed also to exchange the lntcrrnaton con­
tained in their databases. Paul GrauerW0FIR,
played a key role in resolving the dispute.

Full details on the sett lement wil l appear
soon in " Looking West."

Atlas
Herb Johnson W6QKI Is the founder and
ch ief des igner of AtllIS Radio , Inc. of
Oceanside, Californ ia . He has asked 73
MagaZine to stress two points about his com­
pany, which was liquidated in late 1979.
1) When Atlas Radio was liquidated, it was not
sold 10 any crner company.
2) There is currently QrIly one qualified service
organization lor original genuine Atlas Radio

equipment. It is: RF Parts, 1320 Grand Ave.,
San Marcos, CA 92069; (619) 744-0728.

Big Thanks
Glen Baxter K1MAN , nel manager for the
International Amateur Radio Network
(IARN) of Belgrade Lakes, Maine, gratefully
thanks, on behall 01 all the members 01 the
IARN , all the manufacturers and individuals
who donated equipment to help in the Hurri­
cane Gilbert and future relief efforts. The
Heath Company gave an IBM·pc compat ible
computer to the IARN , complete with a 20 MB
hard disk drive; Advanced Electronic Appl ica­
tions donated a pair of PK-232 packet radio
terminals; Hal Communications donated an
ST-7ooo communications terminal system;
and Dr. Ern ie Adams gave the group a Yaesu
FT-757GX transceiver and power supply. Ear­
lier, IARN received the donation of another
ST-7000 lrom Tetsuju Yamada JA1 EQZ who
is chairman of E-Nel and tARN Director lor
Japan. As the communicatio ns demand from
Hurricane Gilbert dimin ishes, Baxter says thai
the gear wil l be assembled to serve as a lull­
time IARN HF Packet BBS on 20 meter, simi­
tar to one already in operation on 14.109 MHz
by KBl PJ/8 in Cleveland, Ohio.

Glenn reminds all amateurs, especially con­
testers, that the 14.270-14.280 MHz segment
is still very active for handling emergency trat­
nc. White no longer protected by the FCC
Mandate issued during Hurricane Gilbert, the
IARN still uses 14.275 MHz to handle impor­
tant medical emergency. reliel , and healthf
welfare traffic.

ITU
A ham will be heading the United Sta tes
delegation to the next major ITU confer­
ence. The State Department announced that
C . Travis Marshal W3HPS has been appoint­
ed as Chairman of the US Delegation to the
1989 Plenipotentiary Conlerence 01 the Inter­
national Telecommunications Union.

MarShall , who is a Senior Vice President of
Motorola Incor porated, w ill att end th e 23
May-29 June conlerence in Nice, France.

Thanks . • •
To all who contributed news Items to this
month's QRX column. They are: West/ink,
NABET News, GB2RS, Radio Berlin, N09X,
AMSAT-NA, T58111 Harmomi, RSGB, ARRL ,
JARl, and CRRl. Keep your news items and
photos rolling in! Address is: 73 Magazin8 ,
WGE Center, 70 Rte. 202N, Peterborough,
NH 03458-1194. Attn: QRX
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MORE MICROWAVE TEST
EQUIPMENT FOR 10 GHz

The Backfire Antenna/Boomerang

by C.L. Houghton WB61GP

Photo A. Some members oj the S<m Diego Microwa ve Society hewing a
little fun with len-fiHJt dishes. Kerry Banke N6IZW with 10 Gil: transcei v­
er in hand.

Photo C.~rong bottom ,-i, ...showi ng JO MH;;
osci/kllOr (/numotionol Cf)'stalJ ntO/i.nltd in small
LMB bcJx .

IF System Required

T he I F syste m mu st o pe ra te
around 30 MHz . If your system uses
a diffe rent intermediate frequency,
change the crystal to match. Opera­
t ion is the same . There will be some
problems if you r IF is high , say 100
MHz. because of the input matching
and loading of the IN23 crystal .

If you slowly separate the receiver
and the boomerang. you will sec a
very defined peak, and as you move
them furthe r apart still , you will sec a
null . The phase differe nce between
the 30 MHz signals. which can be
used to measure distance. causes th is
change. You can also change the

frequency of you r microwave transmitter in
small kHz steps and observe the null and peak
at each frequency . You can measure distance
from th is .

Bore Si~ht

The boomerang or backfire antenna sh ines
when used as a target for your antenna. With
the unit perched at so me distance , you can
sight down the axis of your antenna and draw
a stra ight line between the two . You can use it
for antenna measu rements to peak your sys­
tem . Be sure your tran sceiver is on the fre­
quency you wish to peak up. as it does not
matter to the boomerang . As you inc rease the

The 30 MHz signal injected into the detec­
tor diode mount by itself is not productive ,
but when it is injected with microwave ene r­
gy via the horn antenna, it produces upper
and lower mixer products detectable by your
full-duplex transce iver . Mod ulation isn 't
usually detectable unless it is imposed on the
30 M Hz oscillator. You will detect a return
CW carrier when your antenna is pointed in
the direction of the boomerang . You will
detect modulation from the sou rce when even
when the boomerang is fairly distant from the
Gunn oscillato r. Signals at this point are very
weak and are a result of the time/path diffe r­
ences.

With the microwave inject ion mixed with
the 30 MHz oscillator , it doesn 't mailer
which microwave frequency you use to ob­
tain a return from the boomerang . I tried this
same operatio n at other microwave frequen­
cies. and operation is just as good as it is on 10
G Hz . Design is not critical. Just use a reso­
nant waveguide for the frequency and inject
you r IF frequency into the detector mount.

Ed Munn K60YJ has even used a tin ca n
fitted with a diode as part of a polaplexer for
boomerang operation on our 3 GHz band . See
Figure 2. When I finish my 5 GHz Gunn
oscillator , 1 intend to build another boomer­
ang out of some scra p 5 G Hz waveguide. or
possibly a used Sardine can. just for fun . If
you don't play, how ca n you have any fun
with these microwave bands?

Photo B. Commerciat mount ....,h IN2J t)~diod,

IWI4'fitt<'d ....th varoctorjorClm,,,et;OII to a 2-mtltr
HT. Home-brew mounl works JUSI as ...,11.
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The Backfire Antenna

Industry has used the backfire an­
renne for many years . Even some ofthe ea rly
amateur microwave pioneers in the 1940s
used them. It' s a simple co ncept and easy to
apply- I've wondered why it hasn 't surfaced
earlier in some of our amateu r radio publica ­
tions.

The backfire . or boomerang. antenna is a
waveguide-m ounted detect or to which a
source of RF ene rgy is directly inserted into
the IN23 diode. producing a flow o f current .
The RF comes from a single-stage 2N2222
transistor oscillator, crystal-controlled at 30
MHz (our IF frequency) for stability. This is
all you need , besides a small horn antenna to
receive and to act as the transmit antenna for
the boomerang. You ca n build the oscillator
or use an International Crystal oscillator board
powered by a 9 volt transistor radio battery .
See Figure I and system photographs.

M icro wave enthusiasts may
recall my arti cl e in th e

October 1988 issue of 73 tpp. 40­
41 ). In it, I describe how to build a 10
GHz detector mount 10 use with fre­
quency measuring wavemctcrs and
an amplifie r. In this article , I will
de scribe the backfire ante nna or
boomerang. its construction and op­
eration. and the two meter injector.
Both devices use a detector mount­
e ither a commerc ial unit thai accepts
a IN23 rype diode . o r the home-brew
mount described in Pan I .



Photo D. Rear v/l'W of Boomerang showing bad comlrvction usn} on
home-brew detector mount.

FiKur~ I . Sch~rruJtic ofoscillator Ihal produces th~ RF that drives Ihe 1N23 djad~ in the
wave-guide mounted detector.
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the SRD diode would be a comme r­
cial unit , as I am not crazy about
th reading the t ip of a somewhat ex-
pensive diode . You might want to
construct the second vers ion (with
the brass tubing on top) with the
BNC connecto r. Either mount will
wo rk well , and each has advantages
over the over . One o ffers ease of
construction, wh ile the other re­
quires mo re so lderi ng expe rt ise.
Details on both mounts were de­
scribed in Part I of th is article . See
Photo B, a surplus mount with 3 d B
pad , and Photo C , my second ve r­
s ion with a BNC connector.

Ed Munn K60YJ , a member of
our San D iego Microwave Group, provided
the diode I used. It worked qu ite well. We
knew it was a varactor with a reve rse break­
down of 42 volts at 10 mic ro amps and a
junction capaci ty of2 .3 1 pF at 6 volts ( I MHz
test freque ncy) and the same case style as a
IN23. The closest commercial d iode that I
find listed is the Mi crowave Associates MA·
4464 ID Step Recovery Varacto r. I'm cur­

rently trying to find one of
these devices to test in the
mount . Check you r local sur­
plus dealers and put that old
scroungi ng effo rt to work .
S ec Ph o t o B , va ra c to r
mount.

I will make available high
power Gunn d iodes , case
sty le 118 with s ilver plated
brass rive ts , for modifyi ng
Solfan type cavities operat ­
in g o n 10 GH z . The s e
de vices have power ou tputs
from 50 to approximately
100 mW ( + 15 10 +20 dB)
for $5 each, postpaid conti­

nental US. Some select higher power devices
for 6 GHz, 10 GHz, and 18 GHz. Output
power varies from cavity to cavity and post
mounting arrangeme nts , but all devices arc
tested prior to shipping for RF . J would be
happy to answer any quest ions regarding this
or any other m icrowave related p roj ect.
Please contact me at 6345 Badger Lake , San
Diego, CA 92 119.11J

Figwu J . Diagram for t~ 2·mn er injector system.
It loads a step-recove ry diotk (in Ih~ detector
mount) , ....hich generates many harmonics. The
70th ho.rmonic of 146 MHt. is 10.220 CHt..
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your system and make more contacts . One to
two degrees beamwidth is not much to play
with .

Usc a map to po int your dish antenna on
distant points . Don 't get one fro m your local
service sta tion; instead , obtain a quality sur­
vey map. US Geological Survey quadra ngles
describe in detail the topographic areas of
inte rest from small to large. You 'll also need

a good compass . For aimi ng you r antenna,
Sea rs has several levels that will give you an
indicat ion o f mount posit ioning and inclina­
tion. I found a General bubble bull 's-eye lev­
el, the size of a qu arter, at our local hardware
store fo r S2.39. It has 45 degree markings
and is quite sensitive . It proved useful in
adjusting antenna orientation.

The othe r ad vantage of the boome ra ng is
that it wi ll te ll you quickly when your trans­
mini ng Gunn oscillator is putting out mi­
crowave energy. It does not care what Ire­
quency you are on. It will return a CW signal ,
which tells you that your rece iver is operat ing
and gives a quick re fere nce for system evalu­
ation.

Two-Meter Injector

The z-mcrer injector is a detector mount
that uses a va ractor or step- recovery d iode as
the d riven element. We have used an input
pad to limit the RF d rive from ou r two-meter
HT which , on low power, puts ou t 200 mW .
Pad values were 10 dB to limit the drive to
about 10 mW , and 3 dB for 100 mW of drive
to the SRD d iode . See Figure 3. The diode is
ra ted at I watt dissipat ion. The pad also
serves as a DC return for the SRD diode in the
detector mount . The best mount poss ible for
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di stance , you obtain a weaker s ignal
and a much more defined antenna
pattern. If the boomerang is moved
about the front o f your antenna. you
will be able to detect the main lobe
and the focus of the electr ical axis .
Moving around the s ides, we would
expect to see some side lobes, but
the null and peak previously men­
t ioned makes these measurements
very difficult.

Just for fun, one day members of
the San Diego Microwave Group
gathered around several large dish
antennas located in the backyard o f
Kerry, one o f the members. We
spec ulated on the pattern we would
obta in if we tried a new frequency , DC or
sou nd , insteadof electronics . We moved our
head s into prime focus and whispered to OIh­
er members about a hundred feet away. Not
bad . The gain of the ten-foot di sh at audio
freque ncy was very good , in fact. Stepping
into the main lobe quite a distance away from
the d ish, you were soon pelted by ve ry loud,
focused sou nd- fUll duplex! You could wh is­
pe r so low that a person
s ta nd ing three fee t away
could not hear you , yet the
person at the feedpoint of the
dish was copying solid and
very loud. Now if we took the
boomerang with a I kH z au­
dio oscillato r and . . . ?

When you kno w the di s­
tance your system will work
at with a very narrow ante nna
beamwid th . try sell ing your
microwave di sh in a ne w
spot, and then aim it at the
boomerang with the 30 MHz
oscillator turned off. When
you think you are o n target,
tum o n the boomerang and recheck for maxi­
mum signal and antenna orienta tion. This
way you will become more fam iliar with the
aiming cha racteristics of your antenna . I
thought I was pretty good until I tried it , but I
had to do some re-eva luat ing, It is like leam­
ing how to hold a came ra steady when tri g­
gering the shutter. By dry -running the amen­
na. you improve your accuracy in pointing

Figur~ 2. A tin can fitted ....j,h a diad~ as pan ofa
po{apfe:ur for boomerang operation on Ih~ ama­
leur J C H::. band.
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SUPER SIMPLE ATTENUATOR
A construction project for many uses

by W.C. Cloninger. Jr. K30F

Figure 4. The fi nal assembly of the anenuator.

COIL'.t ruction

Construct ion is very simple , and the only
items I did not have in my junk box were the
pieces of brass tubing. The local hobby shop
had an assortment of brass tubing from about
1116- to 1- . It comes in so many different
sizes that each larger size will just slide over
the next smaller size . Just pick the size thai
suits the need of the type of connecto r being
used . Dimensions are given in Figure 2 for
the attenuator I built when using BNC con­
nectors. There is nothing critical about di­
mensions. I used a th ree tube system. but the
constructor can just as easily use the two tube
syste m seen in Figure 5 .

I made the end plates from a piece o f tin can
stoc k shown in Figure 3 . I drilled the appro­
priate hole for the BNC connector. installed
the connector and tightened the nut. It is im-

portant to tighten the
nut before assembly .
since access to the
nut is impossible af­
ter soldering the end
plate to the tubing.
Now solder the solid
wire and the small di­
ameter brass tubing
to the a ppropriate
connectors . Use care
to keep the tubing or
wire in good align­

ment with the ax is of the ce nter conductor .
Add a 470 Y.z-walt resisto r to each ce nter
conductor as shown. but leave the other end
of the resistor free for solde ring during final
assembly .

I used 1116- brazing rod for the center
wire . I find brazing rod very useful for a 101 of
projects around the shack . I inserted a small
piece of spaghetti insulation into the 5/3r
tubing. II might be just as easy to place heat­
shrink tubing over the l /1 6 ~ rod.

Now assemble everything as shown in Fig­
ure 4 . Place the large brass tubing sections in
thei r closed position. and the two connector
end sections into their final position . This
assembly. before soldering the end plates.
puts everything into alignment. Solder the
end plates and the ends of the 470 resistors to
the large tubing . File or grind any excess
metal from the end plates. This completes
construction.

This is a handy addition to any workbench
or shac k. Enjoy! III

" The attenuator
is an absolute must

for reducing any strong
or weak signals when

close to a transmitter. "

Some Practical Uses

Before gett ing involved in the co nstruction
of the attenuator, look at several of its uses.
The constructor can th ink of additional uses
to fir his own needs.

I first constructed the anenuator for "rab­
bit bunting" (DFing 2 meter hidden tra nsmit­
ters). It is a little difficult to get a beam
heading when the Scmerer on the rig is at full
scale all the time . The attenuator provides
the answer for adjusting the received signal
for a tess than full scale reading. With the
attenuator I could determine the peak or null
de pending o n t he
type of ante nna I was
using. The anenuator
is an absolute must
fo r re d uci ng a ny
strong or weak sig­
nals when dose 10 a
transmitter.

In addition to the
original use. I found
that it has been just
the item I needed to
use with test equip-
ment. Figure I shows how I used it to " bal­
ance " two 10 MHz signals into my HF
receiver to zero beat my frequency count­
er. (Hi nt: If co nsidering to purchase a
frequency co unter. give strong considera­
tion to the one with a 10 MHz time base
thai can easily zero beat with WWV on 10
MHz . It is easily worth a few dollars more to
be able to check and adjust the counter time
base by hand .)

Other routine uses are to limit input to my
frequency counte r and my FM deviation
meter. I use a " gimmick " in my dummy
load to pick up RF and causing the level to
be significant at high power level s. I quite
often feed this RF directly into the test eq uip­
ment. II ensures that the signals do not over­
load the input of the equipment. and more
imponantly do not damage the equipment.
This attenuator is for use with low level RF
and receive type signals. It is not to be used
with a transmitter since R I and R2 are lh-watt
resistors.

H ere is a simple. adjustable , and easy 10
build attentuator, which has a variety

of uses . It uses a simple capacitive coupling
with an attempt at a reasonable impedance
match. It is a simple one evening project
using easy to obtain malerials.
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Figure 3. BNe connector uuachment details.
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Figure 5. Two-tube uttrnuator system.
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GET YOUR BEARINGS STRAIGHT
="

____ ':'I"J~

CIRCLE 348 ON READER SEIlVICf: CARD

A.t last! A map dedicated to t~ radio amateur. Announcing the Azimuth -Equid ist .nt wall map from
I"'lthe Great Circle Map Co.

An aztmuth map provides information about heading ami range to any place on Earth. No longer will
yo .. have to g ..ess at which way to aim your beam enterme for tha t rare OX.

Each map is spe<:lally dra wn with your sta tion at the exact center. The rest of the world is spread out
around you. To use tl'le map, simply find tl'le target station and read tl'll': compass I'll':ading from the border
of the map. To find the range. count tbe nernber of rings from the center. Eech ring is sp.Ked 1000 miles
apart . Voila! You now know tM true hl':ading ami range to the tarQl':l station.

The maps are custom drawn with computl':f KClJracy lor your location ami are persoMliled witl'l your
station's call sign at ee lower right. Each map rneesures 35"'x23"'. is brightly colored. and is printM on
I'ligh qu ality poster stock making it suitable for framing.

To order, send $39 check or money order and your station's cII11 sign and location (if you live in a large
city . state wl'licl'l side of town) to : It fl. If1\. If"

\)r' aT'" ,r~\,11Hap\:..o.

P,O, Boll 691401 • San Antonio. TX 78269

CIIRCLE 304 ON READ£R SERVICt: CARO

Davie Tecl'llnc .
Eleclronoc Tools &

Accesories
2.05 Barlta Place
FairIa.... NJ 07410
(201) 19&-1720

FOR THE BEST IN UNEAfI AMPUAERS, ANTENNA TUNERS,
TRANSCEMR5, METERS ETC. REPLACEMENT PARTS, FAC­
TORY SERVICE, NEW PRODUCT INFO. DDMESTIC, INTER­
NATIONAL DEALER INQUIR IES INVITED.

The Supertemp X'f7 Soldering Station
The Ultimate in Controlled Temperature

Hand Soldering

FeatureS:
. "SeIeclabilrty" lO 54' increments beTWeen 608°F

and 82"'·F-.IsoC· re~II'9S

• "Zero voltage switching" prOlllCt,ng voltage &
currerlt SttrlSing devices.

. ..Msirltairloo lip ecc wecv" 10

within :t6'F(3 'C)

....,
E. IlKt..." U
. vmil liSA

lU""'''5161531-21211

CIJICI.£ 263 ON REAOER SEIlVICE CARD
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"Call lor Irade

c 781

loom 761
Shure 4440. _
HEl l 6 M10 Boom M,ke , w~ed 8 pin
HEll HM50eS1< M ike

NYE M esA Tuner
Alpha D8Ira Tr...-,., HV
CSI Pnvale PaK;n IV
Amoco PT 3 P,e Amp
t. aeseo 2-meIer on g135S _
Amero 2M , 518, Mag Moont. Comp
\Ian Gordon G5R\I
Valor ABS moble
1"l>ousands at parWII~
......"""'. lOOOpllSOOV~OUI1'caps
T'..-.slcr ....... 12I)VPI', .1050 VI1.-. (Sec " 8W. el
100 mldI4SQV A.1iIcc
121) mldl4 SOV A.1iI cac
Ar lSla SWR Br""Je 3,30 MHz
8315p·Pl 259 S~"", plale (Am phenol)
82-61 N Male (Ampheool)
82-202-1006 N MaIe (99131
Double Female UHf
UG176RG8:t::
Reoe<vn;IlUbes 5O-fIO"Mo oIll1s1: ~oce
SanIec Boom M1k&'HeadseI (1<1S ICOM)
RoI>n SA 25<> 61 (6711'\S1de alml
USEO EQUIPMENT
AI eQl..llpmenl. used_ dean, Wltn 90 day walfanty and 30
day Iflil St. monll'lS~ lrade agaonsI_~ Sale
~oce.efunded, noI SiIIlSfoed

Caller I8lesf used gear
(800) 231<105 7

Kenwood TS 140S

New Kenwood TM 721A. moble
ICOM 28HfTTM

CALL FOR ORDERS
1 (800) 231·3057
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 REFUNDED
Newlc:(lm Ie 781 TradeS-*'<1
KentwOOd TH215A. TH2'5AT Trade " VOU"olcI HT
New Kenwoocl TtA-62IA. IUI:?20tAH.l FM Cal

'.....5<,.-_..'-
---

DON'T GAMBLE ON
YOUR FREQtjENCY

COVERS ALL BANDS
160- 2 METER
150-220- 450
850- 1296 MHz

SPECIAL $ 10 WITH ORDER
X10 -X1OO Audio MUltiplier , , .. _ $49 .9 5

ClIlCU: 131 ON REAM . Sf:lrVJCli CARD
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B & B INSTRUMENTS

408 La Cre,t.. Hel. Ro-d
£1 CajOtl, CA 92021

AM 1200

,.,
'-'ll UNITS.-.RE CO\lERED BY OUR 5 YE.-.R liMITED W.-.RR.-.NTY

ALL MODELS INCLUDE: AC Adapter plus Antenna
ACCESSORIES

$19_9S
$19_95

1_'[>0

MADE
IN TH E
U. S. A.

-

THE ULTIMATE IN
• QUALITY - ACCURACY - SENSITIVITY - RELIABILITY
DATASCAN w ill meet all your frequency measuring needs from mobile,
marine, hilltopping and on the bench.

* Delivers years of reliable service, const ruc t ed of a rugged all -metal case with 8
digit d isplay.

* Adaptable for any job. operates on 8 AA dry eeus- . 11-18 V DC, 110 V AC adapter
or with optional nlead pack.

* You ca n use It to check d isc drives, VTR's, TV's, HT's or tune your HF rig to meet a
special QSO.

* The C 1400 also comes with a bullt·ln 18 dB preamp for Increased sensitivity. You
can ellen add an optional sniffer probe for f ind ing local OSC and multipliers.

Sou .... ' ....a- --"'" ~ '''' '0'" _
'- -

csoo 139.95

INTRODUCING
THE NEW 10·Hz-l.4 GHz

<PA T A S C A N) FREQUENCY COUNTER
FROM B & B INSTRUMENTS

C12CO 169.9 5

C1400 199.95

• Baller," not 1f'ICluded. -N l(3(l nol a"..._ Wllh model C900

ORDER TODAY
(619) 579·2258 or send check or money order to:

TERMS: Shipping, handling and Insurance
plea" add 5-;. ($2.00 minimum) to a max·
Imum of $ 10.00 each order. CA res. please
add 6 % sales tax,

BAC-8 8 AA N,C<!d Pack
Sp-2 SnIffer Probe (Ht·Zj

CIRCLE 3 35 ON REAOER SERVICE CARD
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SPECIAL $39 99
INTRO: .xx
S&H S3

• ri';T~~.
THE Opto ~"9«

OFFERING
~ BUILT·IN SPEAKER ~ BATIERYOPERATED

~ OPTO ISOLATED OUTPUT WITH NO MECHANICAL TlR
SWITCHING

~ REVERSE POLARITY PROTECTION
~ SELF COMPLETING DOTS AND DASHES

~ POWER LOG IC LED INDICATES KEYING
AND BATTERY STATUS

OUR WARRANTY IS THE BEST IN THE BUSINESS: All products guaranteed for 1 yesr under our
ZERO CUSTOMER COST wlrranly. No charge for &hipping and repairs,

ria S~L '" 18141 965-5937 a E3
R01 BOX 83; WILCOX,PA 15870

Don'. eon-:
Ha. e you t'iOO !tie new " Oella loop" Anlenna?
I ha.e and II works Il'eal'
Conlacl ~ta loop Anlenna

PO Bo. l!063
N<!ow Faorto8lll CT 066 12

5eeCOJune·88~

GNU~

TE SysI~ 2mAmp30-160 waltSGaA$ tel S229 00
POLICIES
M,"'mum order $10 00 Maste'C8Id ,VISA.or CO 0 All pr ICeS
F08tious1on. e.ceplas.-.nd Pl'ocessubtedlOct>ange W1lhOul
ocece IIefT-.SI.tlted10pnJf sale Cal anyttrelOd'>eCI< hS\alus
at VOU" order Te" I_Its add _Ia.AI ilem$~ Iac­
lOry W..~ plus lr'l'i«on _ •...-.y
Illnl -et Belden prodI.>ct.1n .,ock, c.II loday .

[u]ffirn~~rn[(]
Electronics Supply

C;:I3621 FANNIN ~

HOUSTON, TEXAS 77004 §
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FEEDBACK
Number 70n yourFeedbaell an:!

In our continuing effort to presenllhe best in ama­
teur radio features and columns, we recognize the
need to go directl y to the source- you , the reader.
Articles and columns are assigned feedback num­
bers, which appear on each article/column and are
also listed here . These numbers correspond to
those on the feedback card opposite this page. On
the card, please check the box which honestly rep­
resents your op inion of each art icle or column.

Do we really read the feedback cards? You bet !
The results are tabu lated each month, and the edi­
lars take a good. hard look at what you do and don 't
like. To show our appreciation, we draw one teed­
back card each month and award the lucky winner a
free one-year subscription (or extension) to 73 .

To save on postage. why nol f ill out the Product
Report card and the Feedback card and put them in
an envelope? Toss in a damning or prais ing tetter 10
the editor while you 're at it . You can also enter your
OSL in our OSLofJheMQflth contest. All for the low,
low price of 25 cents!

Feedback# Title

1 Welcome Newcomers!
2 Never Say Die
3 Book Review: 1934 Official

Shortwave Radio Manual
4 QRX
5 Home-brew: Microwave Test

Equipment
6 Home-brew: Super Simple

Attenuator
7 Feedback
8 Home-brew: 220-MHz

Transverter
9 Home-brew: Cheap And

Dirty Oscillator
10 Review: AutoSketch
11 Review: Bird 4381

Wattmeter
12 Home-brew: Inexpensive

Marker Generator
13 Review/Home-brew: Visitel

SSTV
14 Home-brew: Which End Is

Up?
15 Home-brew: Commodore 64

Voltage Protector
16 Review: Hamcall

Feedback# Til le

17 Guide For Troubleshooting
SWitching Power Supplies

18 Hacker's Shack
19 New Products
20ATV
21 Special Events
22 Homebrew: New Uses For

Old Meiers
23 RTTY Loop
24 Letters
25 Homing In
26 Barter 'n ' Buy
27QRP
28 Ham Help
30 Above and Beyond
31 Review: Coaxial Dynamics

81000-A Wattmeter
32 Dealer Directory
33 Index: 1/89
34 Ad Index
35 Hamsats
36 Propagation
37 Ask Kebcom
38 Hcmebrew: LEO Checker
39 73 Internat ional

Exp. Date _

Staic _ _ =

o Amcx

o Cheel Ercjosed

o Vi..a

r:O YES' l-::nll:-::--ecei:-my :;y 01-:;;Amalt'ur Rmlio a;::-,me
• c\'ery rn<>nl h. Please ,Ian my sut>sc nplion lnlnlCdialcty:1)'ear (I :! issues) for 519.97and a FREE 73 BASEBALL CA P~·

I
Name 1

I Addr"':ss~=====:::;======:-;;;;:;::=:::;~;;;:===== ICily _ Zip I
I 0 Bill Me C Chargemycredit card
I Accounl" I

D MC II Signature _

I Offe r ,0101 10<. I,rnd<'ol """,o0oi) C-..l....rol ' ...e,p ...rfa<1: ..&n: S!7 1"" lear ( t1 i~",""l L' .S furol_ I
~ . 1..... ~ -6 ......,t.> 10< <klowO'f) <>f r,,.. i»u< "FItt "fr••", _ "'paid ...blo<nll<'1-. ....)

~.;l~~H~~"'..::." . P~Ilo>.~. '=...r~)IlO3.::.__ _~22--1

•

You've disc.overed the greatest hobby in the world . And 73 Amateur R(Jll io captures the exci teme nt of amateur
radio like RO other ham magazine in print today. With 73 . you' lI havefu" discovenng the thril ls of th is great bobby .

And wh ile you're at ii, you' ]] also learn more about ham radio ,
Don't take the risk of miss ing oUl on all 73 has 10 offer. You can haw your issue of 73delivered to your home
evcry month for just $ 19.97 ( 12 bsUCS)-lha!', 43 % offthe cover price!

Aod with evcry pa id suoscriplion we' ll send l OU a FRE E GIFT; a great looking 73 baseball cap.
A 1'M)m(' delivered cOP} of 73 means you'Il never miss out on these: tremendously popctar
monthly co lumns: ...~,,'

«Con struction projects : The most homebrew projects Imy ...ht'rt·.
- Prod ul·t re .... iew s: Belly -to- belly ruatchups of new gear.
eAerial View : Everything you' ll ever ....ant to kno.... abou t antennas.
- Q RP: For 10.... po.... er afic ionados.
- W EATHERSATS: Get the latesl fax on the weather.
«Never Say Die : And you bet I won't.
- 73 International: 73 AmaIn" R"di" is the only ham magazine

...--:-:- ...ith monthl}' ee...s from every corner o f the ...orld.

FELLOW RADIO AMATEURS,

SUBSCRIBE TODAY.
And remcmberc- with every paid subscription
order. you"1I receive a FREE 73 BA S E BA L L

CAP,andSAVE 43 % OFF THE COVER PRICE~
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Number I on rour FetIdtIeck canf

THE 220 MHz ALL-MoDE
TRANSVERTER

Designed for the dedicated home-brewer.

by Robert E. Bloom W6YUY

B ecause of the increased interest and
activity in 220 MHz single sideband

and the positive response to my Two-Meter
Transvcrter project in July 1987 73 (pps 32­
43), I have now designed an improved , 220
MHz version of the transverter. This
transverter is capable of FM repeater opera­
tion as well as CW and SSB, and it's much
more sophis t icated tha n t he usu al FM
transceivers and hand-helds on the market.
All frequencies on this unit can be set with
direct read-out to the nearest 10 Hz. Of
course, DX simplex operation on both FM
and SSB is one of its most exciting features.

Like the earlier unit, this is an all-mode
transverter specifically designed to interface
with the Kenwood TS-940S HF transceiver.
It will also work with other full -frequency
coverage transceivers equipped wit h a
rransvcrte r access plug. The transvcrter has a
CW output of 3- lh wails. I will cover in a
later art icle a 220 MHz DMOS linear amplifi ­
er with a power output of60 walls.

Why Nul PC Card~?

The construction of this unit uses point-to-­
point wiring in a soldered PC-card structure
that provides several benefits .

I . A printed circuit board would require foil
circu its on both sides, making double-deck
construction impossible.

2. Compartmentalizing would require a sepa­
rate PC board for each stage or section.

J . A PC card would require more space be­
cause of restrictions on parts placement .
With this type of construction you can use
the walls ofthe compartment as well as the
fl oor for mounting parts.

4 . Exact duplication of components is 001
required .

5. Excellent inrerstagc isolation.
6. More freedom and ease of modification

than normal printed circuit board tech­
mques .
Your TS-940 transceiver must be modi­

fied, of course, to work with the 220 MHz
transvcrter, because 222 to 225 MHz will be
mapped into 22 to 25 MHz and the unmodi­
fied transceiver will not transmit outside the
ham bands. (Obviously. it is not legal to
transmit with the modified Kenwood outside
the amateur bands authorized by your class of
license.)

Take It Ste p-by-Step

Realizing the apprehension you may feel

when looking at a complex project. I provid­
ed, in Figures 5and 6, drawings of the layout
of the major parts. By showing the approxi­
mate placement of coils, tuning capacitors.
and transistors. I hope to simplify the place­
ment of the rest of the components for you.
Since you are building this unit step-by-step,
you won' t have to place the shields between
stages in exactly the locations shown in the
drawings. Also, your components may be of
different sizes , but the compartments should
have enough space in most cases.

THE HOUSING

Case and Module Fabrication

The 220 MHz t ransverter is a one-piece
module with a housing made up of double­
sided PC board material. The top of the cbas­
sis contains the receiver and oscillator chain;
the bottom has the transmitter and control
circuitry .

The outside dimensions of the tra nsverter
assembly are 8-* x4- 1.4 x 2--% ", The height
of the part itions is I fill- less than the depth of
the compartment , so the top and bottom cov­
ers fit flush with the side panels. Similarly.
the front and back panels are 14 ~ wider than

,.
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the ma in circuit board chassis 10 allow for the
1/ 16" side panelthickness.

Draw a pencil line down the middle of each
side piece 10 help in locating the main center
board thai separates the top from the bottom.
Stan by tack-soldering just inside each end.
making sure thai the sides are at exact right
angles with the center board . Then tack the
end pieces into position. When the box is
square . solder the corners and then seam-sol­
der the sides from the inside.

Figures 5 and 6 are parts layout drawings
showing the individual compartment sizes.
± 1/ 16" and do not allow for the ± 1/16" thick­
ness of [he separators . These di mensio ns are
flexible and can be used as an indication of
how much room you need and how much
space you have left as you go along .

The compartment separators are also made

up of double-sided PC card stoc k and con­
struction is se rial: you complete one stage
and install a separator before going o n to the
next stage . This way, you won't be caught
e ither short o r long on space . D rill all
feed through holes in the compartment sepa­
rators before soldering the separators in­
drilling afterwards is difficult!

Single-sided PC stock is used for the termi­
na l mounting pads to which component leads
are soldered. If all the PC material you have
is double-sided , you can remove the foil from
one side by holding the material in a bench
vise , heating one side gently with a propane
torch , and pulling off the foil with pliers.

Make up a supply of single-sided strips­
1Ai. , j /:t2· , and *. wide -and snip o ff pieces
as needed with d iagonal cutters. Using a sin­
gle d rop o f Eastman 9 10 cement (Crazy

Glue) , position these pads where needed with
long-nose pliers. Four seconds later , you can
solder to the pad. Should you decide that the
pad is not in exactly the right position, you
can re move it by prying with a pocket knife or
small sharp screwdriver. Do not re-use a pad,
as it wi ll IlOl hold securely the second time.

The unit will operate well without the cov­
ers in place . However, when the top cover is
removed exposing the receiver' s pre-selector
stages, the unit will pick up strong signals
even if it isn ' t connected 10 an antenna .
Rather than secure the covers permanently,
you ca n hold them in place with transparent
tape for easy access to the circuitry .

Panel Hardware

Yau can dri ll the holes in the from and back
of the case eithe r before or after the box is
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Transmitte r Mixer

Much resea rch went into the determination
of transmitter mixer circuitry . Both active
and passive , double- and single-balanced
type s were studied. I selected the single-bal.
anced , active JFET ci rcuit after comparing
major characteristics such as dynamic range,
suppression of intermodulation products , and
cross-modulation effects. FETs were select­
ed over bipolar transistors for their inherent
transfer characteristics approaching a square
law response, thus providing a reduction of
thi rd overtone products. Harmonic distortion
and cross-mod ulation effects are third-order
dependent, and are greatly reduced when us­
ing FETs in a balanced mixer.

For RF amplification, use the following
guide to set up the DV· 1205S V-MOSFET
stage Q- 14 in the main transvcrtcr unit (see
Figure 3). The level of drain current and
ultimate power output of the stage is a func­
tion of gale voltage controlled by the 10k
potentiometer. Four volts gives a drain cu r­
rent of200 mAosix volts yields 400 rnA . and
seven volts sets up 600 ma. If you don't get
an increase in power output with increased
drain current, you don 't have enough drive
power and it isn 't economical to increase the
drain current further. Since this project has
three MOSFET linear amplifier stages , set
the output levels for only what you requ ire.
On the other hand , if the drive is much greater
than you need, don't worry about blowing the
FETs , since you cannot hurt them by over­
driving.

Control Circuit Fu nclion

Refer 10 Figure 4 and Table 4. Plugg ing the
DI N plug into the TS -940 mechanically
switches the TS-940 ' s input c ircu itry to
desensitize it to HF signals. At the same time ,

To further dean up the 200 MH z signal
before it erucrs the receiver mixer, we add a
third amplifier and bandpass filter stage . A
fourth, and similar amplifier stage provides
the heavier signal required for the transmiuer
mixer. The double-tuned bandpass filters in
these amplifie r stages clean up whatever
garbage is ge nerated in the early stages of the
oscillator chain.

Figurt' 4. Comro/ circuit lO;rillg diag ru.m.

The oscillator coil L-13 in Figure 2 is tuned
by a network of fixed and variable capacitors.
The variable capacitor is tuned for resonance ,
while the parallel and series divider provides
the required drive level to the frequency dou­
bier. (With the proper select ion ofcapacitors,
we can retain the correct parallel [product­
over-the-sum] capacity, and we can select a
co rrect drive level for the frequency dou bler.
In addition. we reduce loading on the oscilla­
tor output ci rcuit.)

The selection of coil tap on L-13 provides
the oscillator feedback voltage required for
stable oscillation . The 100 MHz crystal oscil·
later feeds the doubler, which retains about
66% of the oscillator 's energy . Using a 100­
MHz crystal and a doubler. the 200 MHz is
much cleaner than it would be if you used a
tnpler. A simple doubler circuit provides the
required 200-MHz output frequency. while
the amp lifiers with double-tuned bandpass
circuits clean up the freque ncy from the out­
put of the doubler stage.
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CIRCUIT SECTIOl'lS

L-4- L·9

220 MHz Receiver
Major Components Parts List and Coil Oats

(Small resistors, capacitors, and inductors nol listed)

1-7-pf qualityminiaturepiston capacitors
2-12 pFJohnson air variable, PC boardceramic
3-35 pFceramic variables
Four turns ' 16 or 18 tinned wire V. . insidedia.• tapped at 1-'4 turns
19 turns t2{) enameled wireon T·5().12 Amidon core,or 21turns #'24
enameled wire on T-37·12 core
4 turns #16tinned wire, woundon #3 drill (0.212"), all four turns spaced 1-112
wirediameters

L-4 tapped at ~ and 2-'12 turns
L-5 taPPed at 2tums
L-6 tapped at '12 and 3 turns
L-7 tapped at 2-lh turns
L-8 lapped at 31urns
L·9 no taps
L·10 tapped at3 turns
L·l1 22 turns 128 enamel wire on T-25-6 Amidon powdered-iron toroid core
L·12 Same as L-l1 but 19 turns
FB Ferrite Beads 101 Size of 43, 64, or 75malerial; typical Amidon designation, FB-43-101
Q.l--Q-3 2N5485 or 2N5486 (or equivalent) JFETs
Q-4 40673 or 40673A dual gale MQSFET
0·5-0-7 2N918 transistor
0-8 2N5109
Q.9,Q.10 2N5485or 2N5486 JFETs
Nole: AU resistors used in me project are V. watt ±10% unless stated otherwise.

(;.1 ,(;,2

=(;'9-C-12
L·1 , L-3
l -2

assembled . The front panel has IWO BNC
bulkhead connectors on the left edge. One is
for recei ved signal in and the other is for
transmitted signal out, to interface with the
power amplifie r. An LED shows whe n power
is applied . The three-pole , double-throw
miniature switch and eight-pin male mike
bulkhead connecto r complete the panel . The
eight-pin connector couples to the TS-940
interfacing cable. The back panel has a four­
section mini ature barrier strip for source
power to the transvertcr.

Receiver Converter

The receiver portion (show n in Figure l)
has three JFET pre-amplifier stages . Dual
gate MOSFETs would provide twice the
gain , but much less stability and more noise.
The bandwidth of these stages is set by posi­
tioning the taps on the RF coils (see the Coil
Tapping sidebar). A tap placed closest 10 the
top or high impedance point of the co il pro­
vides heavy loading. d riv ing the Q of the
stage dow n for a broader bandwidth . The
lower the tap point , the higher the circuit Q.
and the more selectivity and ga in per stage.

Because the transve rte r is not retuned du r­
ing operation, the bandwidth o r bandpass dis­
cussed here is the total bandwidth over which
the rransvencr will work. The actual opera­
tional selectivity is provided by the TS-940
being used as a tunable IF .

Each of these stages provides about 12 dB
of ga in, with 15 dB the maximum. A band­
pass and image frequency reject ion filter pre ­
cedes the preamplifier.

Crystal Oscillator

The oscillator is a variation of the Butler
design-cone o f my favorites. The oscillator
circuit is particularly suited for overto ne
crystals, and. with light loading , is very stable.
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Figure 5. Major pons positioning (approxima/l.' dimensionsi f or the receiver WId oscillator, top section.
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TS-940 Modification

To enable the TS-940 to transmit outside
the regular ham bands , cut diode 0 -130 from
the circuit. The transceiver will then transmit
anywhere between 1500 kHz and 30 MHz.
0 -1 30 is located on the unit " 8" PC boa rd
just behind the LCD display on the panel.
(The diode is identified , as are other compo­
nents, by sc reening on the PC board .) I re­
moved the five screws on the modu le contain­
ing the board , but the board is still difficult to
access and requires patience . A letter from a
New Zea land reade r of my p revio us
transverter article suggested loosening the
panel to the point where it could be tilted
forward , expos ing the diode, which is then
cut free at one end using a d iagonal cutter.
The VFO freq uency for the tunable IF is 22 to
25 MHz. Thus , the TS-940 dial read-out for a
freque ncy o f 223 .259 .81 MHz will be
23 .259.8 1. The first digit " 2" is understood.
as all of the freq uencies are in the 2OQ-MHz
range. For example, 22 on the dial indicates
222 MHz. plus all of the subsequent d igits .
Note that the frequency is read to the closest
10 Hz, so be sure to zero-beat both the TS­
940 crystal and the transverter oscillator to
WWV.

Construction Aids

Figure 4 shows the control circuit wiring
diagram . Schematics fo r the receiver and
transmitter sections, as well as separate ma­
jor parts list for each section, are furnished .
See Tables 1-3 . In addition, see the photo­
graphs of both top and bottom views of the
rrensverrer.

If you follow the coil winding data, you
should not have a problem attaining reso­
nance in any of the stages. Coil construction
has bee n further simplified by using toroidal
cores . These are readily available in small
quantities at under a dollar each from Amidon
Associates. Inc.• 12033 Otsego St.• Nonh
Hollywood CA 91607. Tell them you saw the
cores mentioned in 73Magazin~.

Potpourri of Technical Construction Noles

In the bandpass filter in the Q-4 transistor
stages, L- IO is lightly coupled and at right
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cable with a Teflon d ielectric . Don 't use
RG-174 -the dielectr ic can melt during
soldering , causing a short. Pins I and 3 are
shie ld g ro und . Use a good grade of
n O-stranded between the two number 2 pins
and the two number 4 pins. Pin 6 , ALC on the
transceiver, is not used . Pin 6, by the way ,
is the center pin on the DIN plug . while pin
8 is the center pin on the eight-pin mike
connector . . .

Recall that the very act of inserting the DIN
plug into the 940 transverter jack disconnects
the HF front end in the 940 to avoid teak­
th rough of HF signals at what is now the first
intermediate frequency. In o rder 10 use the
Kenwood o n HF when the transverter is
plugged in, a switch in the trans verter con­
nects pins 5 and 8 when the transverter is
turned off.

Pin 2 provides 12 volts (at a maximum of
50 rnA) during transmit for use as PTT in the
transvener . A g round on pin 4 by the
transverter disables the TS-940's power am­
plifi er. RF/IF input signals between 22 and
25 MHz come from the transverter to the
Kenwood on pin 5 with the outgoing (trans­
mitted) signal at a level of about 100 mW on
pin 7 . Pin 8 is the TS-940's HF input, which
must be connected to restore HF operation.

.. S""

TS-940

Figure 6. Major pons positiOllittgfor the transmut er and COIltrol, boltom side.
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With SW-ION, the first set of switch con­
tacts applies 13 to 15 volts from the input
terminals of the barrier strip to the RY-2
armature contact , providing voltage to all of
the receiver circuitry and the oscillator chain
(except for the Q-9 stage). The second set of
switch contacts grounds the coil of RY-3 in
the TS-94OS, dosing the relay , disconnecting
the VFO, and d isabling other LF circuits in
the TS-940 .

When you press the microphone push-to­
talk (PIT) switch. the Kenwood puts 12 volts
at 50 rnA on pin 2 o f the 94O's DIN plug ,
activating the transverter RY-2, which in tum
removes the supply voltage from the receiver
and activates transverter RY-3. RY-3 then
applies supply voltage to the 0.9 output stage
along with all the source voltages to the trans­
miner sect ion. In addition, plus vol tage is
supplied to the barrier strip for the outboard
linear amplifier and antenna relay #1 . Releas­
ing the PTT switches the transmitter and its
associated circuitry off, and returns the unit
10 recei ve.

Toggling SW- I to OFF, the arm of the
third pole connects pin 5 with pin 8 on the
94O' s transverter plug . This allows the TS­
940 10 operate in the normal manner on HF,
even though the transverter is still connected .

When purchasing the RY-2 control re lay,
keep in mind that its tz-vott actuating voltage
comes from the TS-940, and the maximum
current available is 50 rnA . Many tz-von
relays requi re more than tw ice this level. The
unit you select should have a field coil res is­
tance of no len than 250 ohms .

TS-940 Interface Cable

A 30 - cable co nnects the transverter to the
XVTR plug on the back of the TS-940 (see
Table 4). Get the eight-pin DIN plug from
Kenwood . Don 't try to buy this plug else­
where, as the plug you get probably won't
fit the Kenwood's jack. I purchased three
from other sources; no two were the same and
none of them fit the TS-94O. Just connect like
numbers on the DIN plug and the eight-pin
m ike jack. You 'll need three runs of
small-diamete r coax for pins 5 , 7 , and 8. Use



angles to the center of L-9 . Do not place L-9
and L-JO closer than 'A ~ to each other. The
bandpass filters of both the Q -7 and Q-8 cir­
cu its also have their coils at right angles for
minimum coupling . Here, the coupled coi ls
should be placed at least I - apart. so thaI
coupling is primarily through the 5 pF and 1
pF capacitors. respecti vely . Even at this dis­
tance , there 's some mutual coupling.

There arc a number of places where RF
chokes are called out. Most of these are
wound us ing 1.4- and Ih -wan resistors as the
co il fonns. The following should assist in coil
winding.

A reactance vs. freq uency, capacity , and

C-,2
G-13,(;.14
G-16. C·1B
e-rr
A FC-1
AFC·2
RFC-3
RFC-4-7
l·13

L· 14

l ·1S
L·16
L·17
l ·18
l -19

C-19, C-20
C-21 -C·23
C·26, C-27
C-24
C-25
C·28
0-11 ,0-1 2
Q-13
Q·14
L-22

L-23
L-24
L·25
L·26
L·27

L·32
L·29

L·31
A·'

220 MHz Oscillator Chain and Transmitter Mixer
Major Components Parts List

3-20 pF miniature air variable or ceramic disk
4-22 pF miniature air variable or ceramic G-151-7 pF piston capacitor
2-12 pF Johnson air variable used 00 PC boards
2-10 pF Johnson similar to C-16
4.7 1lH
3 1urns on FB-64 -5111 s-hore Am idon ferri te core
2.2 1lH
1.0 IlH approx. 251ums 01#28 enameled wire on a 1J2·wan resistor form
7 turns #20 enameled wire tapped al2 turns from cold end, wound on a
T-37-1 2 powdered-iron Amidon toroid core
e tums of18 bus wire 3116" inside dta., 9(16" long, tapped at 31. turn at 3- :1,4 "

from cold end
Slums #18 bus wire 3116" 10 x 112" lapped at 1-lh , 2 1f2 at 4 turns
6 turns N20 tapped at ~ at stums
5 turns " '8 bus wire V.· x 112" tapped at l -lh turns
4 turn s '18 bus wire V.· x 'h · tapped at l-lh turns
4 turns #16 bus wire wound on '3 drill (0.212·) tapped at l -lh turns from
cold end

Tablt 2.

inductance chart or a ca rdboard reactance
slide rule are great tools. A grid dip meter is
a not her . You 'll need se ve ra l O . 39-~ H

chokes. A O . 39-~ H choke will reso nate at 50
MHz when shunted with a 27-pF capacitor.
By using this point, you can locale other
ca pacitance and inductance values on the
sca les. You can maketheO . 39-~H unit with a
lh -wau resistor of 3000 ohms or more. Mak e
notches at the ends of the resistor with a
jeweler's fil e to prevent the wire from slip­
ping . Close-wind 25 turns of #28 -gage enam­
eled wire on the resistor. and grid-dip with a
capacitor to check the value .

You 'll also need some 1.0-~H chokes.

220 MHz Unit RF Chain
Major Parts List for Transmitter

2-12 pF Johnson air variable lor PC boards
5-25 pF Area 400 series compression
5-35 pF Area 400 se ries compress ion
4-40 pF Arco 400 serie s compression
6-60 pF Arco 400 serie s compression
10-80 pF Arec 400 se ries compression
2N51 09 transistor
2N3866 transistor with top-hat heat sink
MIA COM PHI RF power MOSFET DV-1205S 5 watt
5 turn s 118 bus wire, wound on 13 drill , 9f16 · long, tapped at 1f.z and l -lh

from cold e nd
Same as L-22,lapped at lh and 1 -~ turns
aturns ' 18, 0.3 " diameter spaced 2 wire diameters
71urns 128 wound on a 62 or 68 ohm V. watt resistor
5 turns #18 bus wire on #3 drill , 9116" long
3 1urns #18 bus wire on #3 drill , spaced 3 wire diameters l-28,l-30¥. " of

116 tinned bus wire bent into a hairpin lh - diameter
8 turns 122 Teflon covered wire, close wound V.·diameter
V. · wide strip of single-sided PC board material, epoxied as though it were
another pad 0.66-long

As in l -29, but'h" long
Part of 0 ·18, 2N3866 bias circuit 570 ohm , made of a l k ohm and 1.3k ohm

V. ·watt resistors paralleled

Tabid .

These should resonate at 16 MH z when
shunted with 100 pF. Fill a Lh-watt resistor
with #31 wire . Wire size is important. Note
that 25 turns of #28 wire on a Ih -watt fonn
also makes the same I-~H value . As an addi­
tional aid, note that a value of 0. 18 ~H res­
onates at 70 MHz when shunted with 27 pF.

Refer 10 the dimensions of stage compo­
nents. Notice that on the receiver side, a
compartment of I ~ ff has only a few compo­
nents . This compartment origi nally had a re­
dundant stage. Not ice also that the Q~7 stage
is a bit crowded . If you expand the width of
this compa rtment, you will be able to move
the Q-8 stage down .

On the front panel , the BNC connectors are
located I ~ in from the case edge and are 1_1,4­

on center from one another. The eight-pin
mike-type connector is ~ - in from the oppo­
site edge of the case. Pos itioning of these
part s is not crit ical.

I had no problem laying out the complicat­
ed transmitter section. If you need more
width , the Q -1 2 adjacent stage has plenty of
room and can be moved fu rther to the right.

A number of relatively long conductor and
RG -114 (~ - coaxial cable) runs enter and
leave compartments that are not adjacent, but
opposing . Also , some of the feedthroug h
term inal s a re not bypass c a paci to r
feedthroughs. These also come out on the
opposite side of the box (top or bottom).
Carefully check to make sure that there is
nothing in the way on the opposite side. and
that the feedthrough enters the proper stage
on that side. The component layout drawings
represent relati ve positioning . In orde r to
keep the drawing clear, only major compo­
nents have been drawn in.

Caution: The Q-13 2N3866 transistor re­
qu ires a top-hat heat sink . The case of this
transistor is connected to the collector and it
takes unkindly to being shorted, even for an
instant. Make sure the top hat clears other
parts when positioning this transistor on thr
board.

Test Equipment

In order to test and align your transverter,
you will need the following lest equipment.
I . A stable signal generator or calibrated os­

cillator and adjustable 50 ohm anenuator
covering the appropriate RF range.

2. An electronic frequency counter covering
the appropriate frequ ency range.

3. A VHF range RF vacuum tube voltmeter
or a good DC VTVM with UH F RF probe.
(Solid state is fine . too.)

4 . A VHF grid dip meter to check coil reso­
nance . (Not absol utely necessary if you
follow coi l winding data closely. but a real
aid.)

5. A capacity bridge to confirm small values
of capacity marked , and to set a given
capacity in a test circuit . (See Ham Radio ,
March 1980, page 54 .)

6. A Bird Model 4 3 wattmeter or other power
measuring device, and a 50 ohm load
(termination) .

7 . A multi -range Volt -Ohm mill iammeter.

•
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9060 Te!star Ave., Suite, 1202 EI Mome,CA 91731 Tel~: (818) 288-1661 FAX (818) 288-8231
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12 pole, of tUrlilOle filteri ng (0 dig 001 weak
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CUSTOM MADE BATTERY
PACKS & INSERTS
Made.to your specifications.
Introductory Otterl
KENWOOD
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TS-940ITransverter Jack·Pin numbers

Tablt' 4.

Function
Ground
PTI to transverter (12VDC @ 50 rnA max.)
Ground
T5-94O Final Amplifier disable (Ground Irom treneverten
Received (input) signal from trensverter
ALe from T5 -94O (not used here)
Transmitted (output) signal to transverter
Internal T5-94O HF signal-connect to pin 5
to restore T5-94O HF when transverter off.

Coil Tap Mystery

Another excellent source for dipped silver
mica capacitors. miniature variables, JFETs
(l5C),4067 (25(:) relays. and the small heal
sink 2N3866 is Hosfelt Electronics, lnc.,
26/0 Sunset su«, St~ub~nl';/1~, OH "43952.
The eight-pin mike type plug and jackare avail­
able from Henry Radio and Radio Shack.

Pan s are also available at ham swap meets.
and I have some items at very reasonable
prices. If yoo have questions or comments.
feel free to write me. Enclose an SASE for a
response. Upon completing this project (I
wish to emphasize taking your time, step by
step), the gratification and pride you will feci
cannot be expressed on paper.

The 220 power amplifier will appear in a
subsequent issue of 73Maga.:;n~. 1iII

you might find the capacitor to have a much bread­
er peak. Why is this? You have seen resonant
curves in handbooks, II lhe circuil a is high, the
curve wilt have steep sides and a narrow bafld.
width at some point down the curve. usually the
hair power poi nt (3 dB). Measure the fr8Q~ncy at
the half-power point on the low frequency side 01
the peak and again on the high-frequency side.
The difference in frequency will be the bandwidth .
li the coil a is low, the bandwidth wilt be greater
than if the a is high .

How do you vary C by laPPing the coil? We can
assume that in this Circuit (a receiv1Jr RF amplifier
stage) you don't know the conector impedance or
the base impedance 01 the l oIlowing stage.Butyou
do know that there will be two taps on lhe coil, and
that the taps will affect its C and thus its selectivity
or bandwidth. Here you have a coil and capacitor
which will resonate lhis circuit at the desired Ire­
quency, II the coil wire is sufficiently large, and the
coil diameter is 'h 10 Y:l, the length 01 the coil, the
Circuit should have a high a called "uoceoee C ,"
The selecI:ivrty will be high and the bandMdth wil l
be very naITow.

Now you have 10 get lhis combination into the
Circuit tooc some work . Ground one eidect the coil
to make the low impedance point. You want to leed
energy into the coil l rom the collector 01the transis­
tor 01 that stage. The collector impedance witr load
the C olthis coil. II the impedance is high , you can
connect i1 10 the high end 01 the coil. The ideal point
is where the C drops 10 one-hall. Though the ideal
is not always possible, at any rate the bandwidth
will increase, II the collector impedance is relative­
Iy low. you might wish to tap down the coi l. Choose
a point lrom 'to 10 Y:l down, Collector impedance 01
a bipolar transistor is generally higher than the
base impedance of the !olk:Jwlng stage.

Ler s say you decide on a point 'IJ down the
number ol coil turns. Now comes the real loading .
ge"ing energy from this lank Circuit into the base 01
the lollowing stage. The base tap will be much
closer to the bottom or low impedance point 01 the
coil. Place it Y:l tum up from ground. Generally at
this point it takes somewhat sophisticaled equip­
mantlO determine what is truly happening.

A sweep Irequency signal generator, a calibrat­
ed marker generalor, and a spectrum analyzer are
used in the design laboratory. But when these are
not available. there are other ways to make a sans­
l actory measu remen t. An RF vacuum tube vou­
meter can really help.

Sending a steady signal into the receiver and
using some type of indicator, possibly an $-meter
on the transceiver, the capaci10r iS l uned to reso­
nance. If the tuning is sharp, you know the band­
width will be limited. Tapping the base further up
on the coil will load the coil more heavily, and cut
down the selectivity, because the tuning will be
broader, and the recewer will cover a wider fre­
quency range . One point: the lurther down the coil
(toward ground) that yoo ptace the collector tap,
the more stable the Circuit; but Circuit ga,n will be
reduced.•

c.xc,
e" • - ---;;--,;C---

C, + C2

Aller you get the resultan t capacitance, use the
slide rule to determine the reactance, You can lind
the reactance 01 each 01 the capacitors individuat­
Iy. See them as two resis lors in a series across the
coil, and yoo can visualize the proportions 01
Yl)/Iage across the two resistors, te., frequency is
25 MHz. Two capaCitors 01 62 pF in series are
across the coil. The reactance of the capacitors at
that frequency is 100 ohms, The tap is at the 50
ohm point 01 the coil. Do not conluse this as the
center 01 the coil , as the ind uctive reactance
across the coil loIlows a square law rather than a
linear Iaw_The reactance 01 the coil at this point is
V. 01 the total .

C oil T ap loadinjt
This is the meat 01 co il tapp ing! Vou might wish

to make some changes in the bandwidth 01 the
receiver section 01 your transverter. Possibly, il
yoo are interested in only a portion 01 the band, you
may want to sharpet1 the selecI:ivrty.

OC:cnionally, when tuning a capacitor lor r85O'
nance. yoo find a really sharp peak. Another time

Many hams throw up their hands when it comes
to determining the posit ion or a tap on a coil. In
many cases. the lap impedance must match that 01
the Ioitowing stage. Many hams who understand
why the tap is there, think, " That's fine . I can find
the proper point if only I know the baW impedance
01 the transistor , or the collector impedance ."
Mathematical analysis can dissuade almost any­
one, but don'tdespairl-several aids areevailable.

The impedance Nomogram, found in mosl hand·
boo!Is , is practicaJty indispensable lor the RF
builder. Better sl ill are the cardboard reactance
slide rules usually found in technical boolI stores.

AC or RF calculations are more complex. For
example, yoo might want a capaci10r coupling lor
an RF circuit , but yoo don't know which size capac­
itor to use. You can determine ee sree by relating
the capaci tor resis tance to DC. Here the slide rule
or Nomograph comes in handy. Since you know
the frequency and yoo know what would be a toler·
able resistance, you can line up the arrow with the
frequency and look al the resistance scale adja·
cent 10 the capacitance scale. Select the capaci­
tance that is opposite the lowest resistance you
want.

We call the AC resistance "reactance" or
" impedance" In a resonant circuit , to l ind a coil
impedance, take the value 01 the capacitance that
resonates with this Circuit. set the rule 10 this fre­
quency. and look up the reactance. tn a Circuit at
resonance, the inductive and capaci1ive reac­
tances are equal .

Otten, instead of a tapped coil , you will find a
capacitive divider across the coi l with the tap at the
junction 01 the two cepecscre. The tolal cepeo­
lance 01 two capacitors in series can be compared
10 two resistors in parallel (the product of each over
the sum 01 each):

publications. They also have crystals, tran­
sistors, and Unelco noninductive capacitors
for the power amplifier. (Send fo r a catalog.)

a-prn DIN pin number
1
2
3
4
5
6
7
6

Where To Find Components at Reasonable
Prices

In this project you will use qua ntities of
miniature plate capacitors, various sizes of
compression capacitors, disc ceramic vari­
ables and fixed capaci tors. and d ipped silver
micas (dog bone) components. Fixed disc cer­
amic of O.<XH mF are sprayed around the
source voltage lines as bypasses and as both
coupling and decoupling circuits . In ci rcuits
requiring a degree of stability, use s ilver m ica.
Miniature PC board air variables. Joh nson
2- 12 pF , usually 8 plates total, are used in
stable RF circuits. These plates and smal l , high
quality Arcocompression type resonate coils.

You will ocoee lotsof'runing capacitors. This
adds up to a nice piece of change. Many of the
stages in the rece iver coul d be tu ned
temporarily with a good-quality variable ca­
pacitor. Remove the variable carefu lly so as
not to change its setting and measure its value
with a capacitance bridge . Now insert a
dipped silver-mica of that value in thai spot.
You can make minor adjustments by com­
pressing o r expanding the coi ls on the
toroidal core until resonance is re -estab­
lished. This is a mildly complex substitution I
have seen described in many publications.

All powdered iron and ferr ite toroidal
cores and baluns are available from Amidon
Associates . You can buy the eight-pin DIN
plug from Kenwood. Get two. The price
ranges from S2toS2.50each. I purchased my
crystal from Jan Crystals, 2400 Crystal
Drive, FonMJ~rs, Florida 33906-9989. Or­
der series resonant 0.001 percent accuracy
and enclose a schematic diagram of the oscil­
lator circuit.

MHz Electronics tnc., 3802 N. 27th A~·t'.•
Phoenix. AZ 850/7 ad vertises in most ham

o.

J
"

r /,- .., v••, ..u, V•,
/.,

V
••• , • • • •

GoAT( Ttl -..a -.TAGl[ IVlll.ISI

FI8U'~ 7. Dram rurrem VS. gate-to-source voltage
for Ihe DV-1205S. located in lht low-lew>' amp
section.
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$H ufMoIltxMI_ IIIh a_M,rioI
",,,•• rr.t , kit oM" oil'. /{/f$ 0IIfy$79,

LIhur Ampna." ,..n,fill to50 ...

RECEIVING
CONVERTERS

you·ve weted a long time for a
simple, reliable, low-colt 96""
b a ud PACKET NETWORKING
syst em. Now you' ve got it! Our
new MO-96 MODEM and direct
FSK Transmitters and Receivers
' or 22G or 440 MHz interface
d irectly with most TNC's. Fast
diode switched PA's output 15
or 50W. Call for complete Info
on the rlcht . yst em for your
application•

JEJI
'"l'b
'''P'
~... .;q-U-l,·..,

"
-COR.3 Kit . Con' ,',"oC'9ckts and
eucre mi xers needed to make a
repeater. Tail & time-out t imers,
local spkr ernpl. courtesy beep
. . . . . . . . . . . . . . . . . . . . . . .. $49
-CWID Kit . Field programmable,
timers. ttle W()(k$ $59
-YO· 2 DTMF DECODER !
CONTROLLER Kit. FUll 16dlgits,
switches 5 functions. toll call
resmctcr. programmable, much
more. Great for seiecwe calling
too' $79
-Ap·3 AUTOPATCH Kit , Use
with above for repeater au to­
eaten. Reverse patch and phone
line remote control std.. .. $ 79
-Ap·2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above tor simplex actcoercn

. . . . . . . . . . . . . . . . . . .. $39
_MO· 202 FSK DATA
MODULATOR Kit. Run up to
1 2 0 0 baud d ig ital sign als
through any tm transmitter with
f u ll handshakes . Rad io link
computers. t e lemetry gear,
etc $39
-DE·202 FSK DATA
DEMODULATOR Kit for rcvr end
of link $39

LNG -(*)
GaAs FET
PREAMP

ONLY $59!
Windltm'"

' sp(!{;,ry tuninil "",ge deslTed.- 12 0 ·J 75.
200-240.or 4QO·500 MIIz.

HELICAL RESONATOR
PREAMPS

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLY$24/••,

$39 W'''''''H''''
GaAs FET PreofllP
SIII'lIlar to LNG, elcept deslgned for low cost
h mallltil• . 0niy5/8·Wl l·5/8·Ll3WH.
Easily ITIOO"1ts in many reooe.
• Spec'fy IU"'''K ranile desired' 25·35. 35·55,
55·90. 9Q.120. 12 0 ·150 . 150·200. 2QO.210.
or400-5QO MHz.

FEATURES:
•Vwy LowHoise: e,7dBVHF.'.8dBUHF

-flCh6* 13-2f<lB. depenclril on frequency
. W\cM Dp\Imlc: bnC': to reset overloiKl

·Stable: !lew,type dl,llll·gate GaAs FET

• 5pec,fy tu""'g ranile deSJTN 26·30. 46·56.
J37-J5O. J50-172. 2Jo.230. 400-410. or
SQO.960MI-U,

LNS-(*}
IN-LINE
PREAMP ~ 1/!... .

"'--,;;.,. -
ONLY $791... ......

$99 Wl,edltntltd

• Spectty 'lIWf6,.",.e_· 143·150. 150­
158. 158·162.162'114.213·233.420-450.
4 50-46 5. or 46 5--475 MHz

Low-noise preamps With helical resonators
redllClllnte-rmod & erou-band interference in
cntteal applieatlOnS.
MOOEl HRA-(· ). $49Yhl, $84 ""1.

GaASfETPreamp With features simi lar to LNG
seees. esceot automatieally , .-Itclln out of
liMdurinC b _lIMIt. Use WIth base or moblle
transeertefS up to 25W.

FCC TYPE·ACCEPTED TRANSMlnERS & RECEIVERS AVAILABLE
FORHIOH·BAND AND UHF, CALL FOR DETAILS.

-FM EXCfTERS:
Kits $99. Wit St 79. 2 W
continuous duty . TCXO &
xtat oven options avai lable.
-U51 tOt' I'M, 6M, 2M,
151·174,221 MHz.
-TA451 tor uhf.
FCC type accepted fOf commercial bands.
-cen fOf latest information Ofl 900 MHz transmitters.
-VHF & UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. several models, kits starting at $ 79.

KIT,ONLY$675
WIREO$975
VHFORUHF

FEATURES:
• SENSITIVITY SECOND TO NONEI GaA.FET front end on vhf
models gives 12dB SINAD of 0 .12uV (vhf), 0 .15uV (220). UHF model
0 .25uV std. 0 .1uV with optional helical resonator preamp.
-SELECnVITY THAT CAN'T BE SEATI Both a-pole xta! fi lter &
ceramic filter for> t"dS at only ± 12kHz. Helical resonator front
end to combat ceseose & intermod.
-Ct.£AN, STABLE TRANSMITTER, up to isw output standard: 50W
with accessory power amplifier .
-FCC TYPE ACCEPTED for commerce! high band and uhf.
-Courtesy beeP. field-programmable CWID. flutter-proof squelch,
automat ic frequency control to compensate for utt-freouency trans­
mitters (all standard features) .
-Full range 01 options available, such as autopatch , phone line or
radio remote control , suo-euoroie tones. duplexers.

-R1441R221 FM RECEIVERS for 2M,
150·1 74, or 220 MHz. GaA. fET
front end, 0 .12uV sensitivi ty!
Both crystal & ceramic
f ilters plus helical resonator
front end fOf exceptional
selectivity: > 100dB at ± 12kHz
(best avai lable anywhere)!
Flutter-proof squelch, AFC tracks
drifting transmitters.
Kit $ 149, wft $229.
-R451 UHf fM RCVR, Sim ilar to above. Tuned line front end,
0 .250V sens. (0. 1uV with optional he!. res. preamp). Kit $149.
wft $229.
-R9'1 FM RCVR fOR 911 MHZ, r rere-ccnversrco. GaAs FET front
end . 0.2uV sens. Kit $169. wit $259.
-R7B ECONOMY VHF FM RCVR for 10M, 6M, 2M. 220_ Without het
res Ofate. Kits on ly S129.
-Weathet satellite & AM Aircraft rec:elVer'l al~ avail,
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Improved SeT41 OB
Transmitter Assy.

Lightning Arrester For Autopatch
-Gas Discharge Tube shunts phone line surges 10
ground

-Handles up to 40,000 Ampsl
- The Best device evauatse to protect Autopatch
equipmenllrom lighlning damage. $17.00 + $IH.

- Used wfSCAP board to provide " Reverse Patch"
and Land-Une Control of Repeater

- Includes~ine " anso,ering" CifClJitry

SCT110 VHF Xmlr/Exciler Board

RPCM Board

-10Wls. Ovtpu1.l00~OutyCye"1
-Withstands High VSWR
oTrue FM lor exc. audio quality
oDesigned speci ficially for continuous rptr. service.
Vary low in " while noise."

- Spurious - 75dB. Harmooics - 60dB.
- W,th .0005% precision grade xtaI .
-B"'-30 30 Wl. Amp boIIrd &. Heat sink, 3 sec. L.P
filter" rei. pwf. sensor.

08A75 75 Wl. unl181so 8vel..ble

SCAP Autopatch Board
- Provides all basic autopetch functions
- Secure 3 Digit Access; 1Aull On-OfIlunction. Audio
AGe; Built-in lirntm; etc. Beautiful Audio!

o()Il inhibit bd . also available
-Writelcall!or details and a data sheet

SCT110 Transmitter Assembly
-SCT1ID mountfNIln sh,.1d«/hou~ng
-Same as used on SCR 1000 .. 2000X
-completely assrnblcl. wIF.T. caps, S0239 conn.
010, 30. or 7S 'Nt. unit.

SCT 410B UHF Transmitter &d. or Assy.

- Similar to SCT1 10, 10 Wis. nom.
-Inc ludes " on board" proportional Krill
OscJOven circui try for very high stability!

-8"'.40 "OW . UHF AMP. BD. &.HEAT SINK

Plu~n

CodlngC8rd

ID250ACWID
& Audio Mixer Board

-Improved! Now includes "audio mute"
circuit and " Emergency Power 10"
option.
-4 input AF Mi_. 5. Local Mil: . amp.
oPROM Mernoty-250 bitslchanneI.
-Up 10 4 different ID channels!
-Many other featurM. Factory programmed.

TTC300 TOUCH TONE CONTROLLER

-High per1ormance, Super versatile design. To ceo­
trol any ON/OFF Function at a remote site via OTMF
RadioUnk.

-usee new high quality Xtal Controtled Deeodet IC,
whtigh immunity to falsing

-Decodes 81116 digits
03 0 NlOFF Functions per Main Card. Easi lyexpand-­
able 10 any no . 01 functions w/E_pansion Cards.

-cooes quickly field prog rammable via plug·in Cod·
ing Cards. Many unique 3-digil codes available. Not
basically 1-digit as with competilive units.

oLatched or pulsed outputs.
- Transistor Switch outputs can directly Ifi9glK solid
state c:ireuilry or relays. etc. for any type 01 control
function.

- Low Power Consumption CMOS Technology.
5VDC Input. Gold-plated connectors.

CTC100 Rptr. COR Timer/Control Bel.
-complele solid slate conlrol for rptr. COR ," Hang"
Timer. " Time-Out.. Timer, TX kX:al " remoI:e Shut·
downIReseI. etc.

0lncludes inputs .. outputs lor panel controls 5.
~mpo .

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

• 13 .8 VDC o ul. 11 5/230 in , 50160 Hz.
• 3OA@ 70% duty, 25A@ 100% dut:t.
- Masslve 30 lb. Transformer & Heat Sinks.

Power Supply Boards .a
·SCP12 12VOC @ 0 .3AMAX , OUT. ~
- SCP512 12 VOC @ lA" 5VOC @ O.4A out-

( l. l A 10lal max. out.1
°SCP512A As aboVe, bol atso wl- 12VOC @0. 1A.

These are professional "Commercial Grade" Units-Designed for
xtreme Environments ( -30 to 60 " C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

spectrum Repeater/Link
High Perfonnance Boards" Sub-AssembliesNew FL-4 UHF

Helical Resonato s
IlEW­

6"" RCVRS

InSUIlMlin ~l'l'"
or Fl-4H Prnelec10r Unit

COMPLETE SHIELOEO RCVR. ASSV.
VHF & UHF Receiver Boards
SCR200A·VHF SCR450A-\JHF
• fat.lly Adv.ftCftIDnlgnl
-8 Pole Front End FUr. + wide dynamic range­
Reduces Overload, Spurious Rasp. & Intermod.

-$ens .0.25 ~Vl12dB SINAD typo
- Set . -$:SB@ ± 6.5 KHz. ·l 3QdB @ ±30KHz. (8 Pole
Crystal + • Pole Ceramic Fltrs.

· 'S Meter'. DiscriminalOf & Deviation Mtr. Outputs!
- Exc. audiO qual ity! Fast squelctlr wlO.OOO5% Cfys­
tal . ( "~ Sharp"'F Fltr. also avail.)
• IN...t 3D KHz B.W.IFFlltfK

torHigh Spud P.ckflt.

Call or Write for
Data Sheets

Receiver Front·End Preselectors
of1.-8: 6Hl Q Resonators with lo--Hol.. TflIn....or
Amp (2M or 220 MHl:)

oFL.4H: 4HI Q Helical Resonato..... LOoNol.. Tr .
Amp. In shielded housing. (420-470 MHl:)

oProvldQ tremendous rejeetlon 01 "OUI~.

tMInd" algl\llis w/CMIt the u.....1'onl Can olten be
used Instead of large expensive cavity fin.....

oExtremely helpful al silas wilh many nearby trans­
mill"" 10 "filter-our"1hese out~ ...~.... ' I-..-. .... SlgIl8 s .

Complete Receiver Assemblies
- Revr. Board mounted in shielded housing.
~lely assembled & lested, wlF.T. cap$.

S0239 coon.
-As used in the SCA 1000. Ready 10 drop into you r
system!

- UHF Revr. Assy_Now Available wfSuper Sh81P FL.
4 Hel lClll Aesonators. Greally reduces 1M " " out of
band " interference!

CIRCLE S I ON READER SERYlCECARD



Sl1 U .
SlUH
1149,to
S179,90
snuo

SH_IO
51.9090
In u o
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1
,,, "0:0.
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BC1••Xl . . $92.90
16 Ch 10 band , bU'~ - ln <le la~,

,ev.ew. pnOllt y, memory bac kUp,
Ch Io<;kokll _ O,'I!CI Cn acce~~,
_ searcll .\C/OC

10 CII 10 8ancI1IancI _
200 ClI 12 band IIand I'ItIlI 800 IIIHl
16 Ch 11 batIlI alre.." AC/DC
40 Ch 11 barlll ,,,c'a~ S weatll"
40 Ch 12 barlll ."c' att !. 800 IIIH I
16 Ch 10 band motllie .....11..'
100 Ch 11 t\lInd ..- .e.llllll'l'
100 CII 12 band illfC/all !. 800 111Hz

~~XLl

IC100UT
.17~U

BC21 0XLT
BC800XLT
BU 60XLT
ICSIOUT
Bt1HILT

BC100XlT
$199.90

l00 Cll l l _ _-...\n

aoma" 10 tlflOtlly
Chann.,s_ IOC kOu!.
~c an dela y, auto
sea' ch . t'ac k tuning.
o" , ct C~ access.
..I.C lldlIpler. W"
g:. !. NO"~

lENNA PHASE III POWER SUPPLIES

\-~

Z60 $99.90 INF• . . . . . .$89.90
60 Cl\lInnel l banlI_ .ta~c..lf , .\C ll(I'Iot1'td 'u'Do Sun" pre
prog ..mmaOIt 60 ere- 0'0lI'- OJ' SUle 10 ,~
tlfoor_~. _Cll Of "" lype 01 poIa ,'ansmrssoan
scan , .... cttk PlIOflIY,~ piuS hte !. wea11le< , KoII'S II so
""nl bac~up, (:II lOCkout scan clll"""ls per second Q,golll
delay. "C/ OC " ,th boIh cordS O,s~y_ ,n~tanl weal '

111070 ' , ."" $71.10 IIf l "" , $111.10
10 C!I 6 band . p'ogfan'WTlabit. I'It-prog'afMll!d fflllI)le . 'ICe've~
perma",,,, memory~kuO. ouat SO S1a1~ poIa, O'US Instan!
level 00grIaI~. C1I lOCkOut. wea1r..-, SUOI$ _0 C/WlntlS IlC'
SlelI o:onlnli . "C oilty seconcI_ DC

!'S4 ,.,. SIUO
F"~ regulale<l 138 VOC , 4 amp~ con­
S1.aIII """ SUfII' prOIIaIOII .1l'o'tfIOill_
lfldlOfl ../0ISl¥lI aulO fesel

I'SJ IUM
Fully 'egulattd 7 amp constanllO ....p
'"'II' capacIty
P$12 _ , _ , __ $3.4.10
F u ll ~ '~ula led 10 an1ll constan t \3 amp SU'll", elecT,on,c 0Itt'1Oa0
protectIOn w l"'~ta", ....to 'ese!
ru, su _"
F"""'9'JIalt<l 2'Sam(lSUfgtCIPiUV 13 8 YOC 174111OCOI\SliII1--rsu .119 "
Regulaltd 4 S-lSVDC-2S "mp conSlanl 27 amp SU'9'. "'~tan1 aulO
resel dual me ier To, tUllent !. O'Ollal/t
rs38 UI,90
same n abl'lve t 'etPI 3~ amp CO~lin1 3/ an'I\I '"'QiI acllu~I-l\liO

'""" 10 to IS WO'lS
rsH SI~I_H

Full'I ~t<I !JO am(I. aolouSlable VlIQge I I ISVOC llUoIIMe1er""ll
9IOf1 uculT ,otecloon "'Un' Ie M>d,n l' f ~ ' u·r 'W'!!,"'

RANGER
10 mett' lIanscelvt'_ 2S walt ,
can blI O'OIl'afMll!d 10 ~,t
U;IIISClIIW SS8 CW_ " Ill fill
proor~ $UInnInQ. tully....-noose_er_ 2'1>H _
11(,W_ 110

""1>11 .. $299.90
undeJt

<'S WAn 10 lIIftr T,__
.. _ operalOl Dacklll """"
luncllOll l CO_ IrI!QUlll(y
IOCII. iUto SQUfI(h_ " S , Rf
gaon , P". I>l1emi1 SllIl<'ker I4Ck_
7 \I. W.9 \I,Ox2 'f! H

~"" .... $249.90
MAXON.••.$26.95
..... ilSA · 41 _ . fIl 2-wn RADII
nands T'"" OIlI'allOfl vooce aclrvale<,l
transm,t up to 'f! m,1e Baller.., opt>CIMI

...... m $34.95
~ leil"'es as ~9S"" t -<eepl uses _.AA· ­
_ bailer," and comes w~n balTe<T-...

~o oo

ISO 00

,,"00
~900

S2400
123 00

52900
"'00moo
sse 00
.~ 00
I SB OO
5~ 9 00
"' 00
12~ 00

10 18,0>,
SO"

.-" 00

SO"

57900
1256 00

1m 00
I SW 00.m 00
1')31 00
S36S 00

S91 00

119 00
S l~ . OO

S124 00

S139 00
IS900

Sl O9 00

~" 00
SIS0 00
1420 00
S264 00

17800
117400
126S 00

111)4 00
~' ooc,,,
""""c"u

5S02 00
sas 00
~900
,", 00

1123 00

SI69 00
11:>2 00
5246 00
"'00
" ' 00

512S 00

.'" se.,.. 00,0< so
1111 00

$.392S
S39 2S
sse so
sse so

S141 7S
.~OO

S71 SO
"'00

S101 2S
S216 00
S101 2~

" ' 00
1124 1~

Su S 00
$.310 50

H073 110.1 sq 1I 1
U1l0
.lA40 TV _ 3 sq"
COoIS·II IS S sq ft ]
H"M IY [IS sq ft I
12X 120 sq tI]

18H1S

""12AI'OS
IU¥O/ WBS
l lAVT/WBS

HA144GRt
H81UGRI
HeI4~ MAG

"'~

Itatlonal Tower (ompan3'
P.D.BoI 15417 Sh8wnee Mission, KS. 88215

l038AS

"'OAS
""""'OAS
"""7' IS
7·2S
7-3S

""zes

""2148S
~BS
Y' 2S
Y-3S
V' ~S"',.

<O~

1
2' 18 !. 6 '1ll2 4080 pe' TOOl
2-16 !. 6'20 4090 · per l0oi
108 U ..... I ..... loss """'" per IOOl

1198 FlG8U ColumoooJ super'lle< 100
1180 AGllI lo-.. losS 100'" oar-!"'_

88% ton coooer braoot<J _per 1001

ROHN fREE BASE STUBS WITH
EACH BX SERIES TOWER

2!lG 10' sectoon_ $S9.50
2S....G2 to 3 _ , 2 0' 3 top sect",n $69. SO
2SAG~ motllIl 4 lOp ~toon $76 90
4!lG 10' sec100n S1 ~0 00

~SAG3 & 4 ..-.3 or 4 10CI _lion S14290
SSG 10' secllQl'l SI80 00
..200 10' mnI, 2-'0 d sa 90
e x-40 ~O'$IIW $UJlIlO'1" 6 sq "I S21S so
BX·48 ~8 ' sell SUpporl'''II 6 sq " _ S274 SO
8X,S{; Sli sell supf)O(lIng 6 sq " S36B SO
BX-54 6'I 'setT sup·pom ng 6 SQ n IU4 SO
HeX'40 ~O ' sell s upporl,ng 10 sq" S249 SO
H8l-~8 48 's.eWsupporllflg 10 sq " S338 90
Hex'56 56'$l1li suQPO'1oftll 10 sq " $<13200
HOB X-40 40 $ell $UJlIlO'1lftg 18 sq" S31JOO
HOBX -~8 . 8 'sell SUPPOfl"'O 18 sq" $<123 SO

* CUT WIlE SPECIAL *
J/1 6EHS SOD' lfal"an'lt<l 1 suarlll
1/4tHS SOD ' g;aNa n<1t<1 7 strarlll
MY.AUt/TaLaX AIlTaNNA.

IIf ".TEIIUS , .....
IK}JRS 3 ettmenl 'J ufllOl 1""_0'
tHSIII~2'S S -... 1nuncleftlofll-
TH2 111US 2 __ ' TIIuncle<tIlrO-
TH7DXS 1 ......... ' Tnu_ tlIIo '
t XP 14 h plOl", 14 1'lNnd beam
Ol/10 ]0140 III COM E. p 14._.

'Lo"ll JoIIn- 3 llement 10 mt'
-lOng JolIn'S tliI'I'I'eIII 10 mil
'lonlI .10M' S -""leIIl 1S IIlIf
4 _. 20 _ S33290
'LCIIIlI JolIn' S IIltmenl 20 mtr
-Illscowerer' 'OIa" Olpoll 3014Qmtr
' llIsc~,r' 2 'le<l1 ~ O mel'" Deam
COMIIIS 7-2S to 3 elem beam..

....iblI... Verticl t.
lty·T_· 10 th' u 80 meters

base _ 10 1IlIu 80 ""'.S
lliP ...,cal 10 t!lfu 20 _s
lIiP wrlcal 10",", 40 .......
lIiP .ert>cal 10 t1mI 80 ""'''''

........ lleIoI*Il
18TO porTaDIe tape d,pole 10-80 meIers ,
2800S t'ap doublet 40 and 80 mele' s
S8l1OS " . p ClouDIeI 10 IMu 80 ""t..s

WIIf AIITEM'" ..... W--.
2 mete< 3 eIetnttIl _
2 _ S I!lemenI _

2 ""tel 8 eltmInI _
2 ""''' 14 t_nl beam
4 element 6 mel" beam
coh_, g;ain ..1I !ca1 138·174 M~ z

COh_( ll"ln vell U I 220 III Hl _
colo_' ~n wrlocal 4.)IH70 " HZ
bas.e , 2 "'" D''''''''' llIifII J 08

VllF' lIIf ......
.g1as5 2 "'" 608!P'" J18·24 I!Ill
ltye.ndll 2mIr 60B gatn 3/8-24 ""
HVBa""" 2 melt'
leflile balum 10' 10-80 meTe'~

OSUR u.~ "lITE"""
21SS 7Ocm, 43S IIIH I
218$ Cor\>pIelt Oscir .... k Sysllfll

CUSttCUn .&..,..,._..
N)¥,I CO'IIOI"e Oscir l .._ syslen'l
APll 8tIand Yo ....... vtrIUI
A3 3 _nt tflbarlll be.JlTl
"743 7!. 10 MHl add on kITTor A3
A7U 7 to \0 MHz ada on k,t To, A4 ,
4218XL 18 tlIlmtnt 2 fIl1'_ 288 boome'
R4 10_12 _1S_20 mel....r1cal
.uS 4~ trrbancl _
" Y4 40-10 mII_ wrtaI
.~ 80-10 mu wrllUII _
"RX2B 2 mU RIngo ~ngtr '

"R X4 SOB 4SO IlIHl ' Ringo Aanr'
,1, 1.4- 11 144 M~ I 11 ee Vlt
"147-11 11 titfOenT 1~6· I~8 IIIHl beam
"1"-22 22 tlIlmtnt Po-.- Pack""
"144 lOT 10 fIImfI'I1 2 "'" Osc¥
"U4-201 20 -.em 2 INfOsuo"
21SWB IS ttemenl 2 """ lIoomer
220B 17 ,"""Ill f .. l!oon'oet -
nows 144-148 1l1 Hl. 30 , +en'enl
32· 19 19 , lemenl 2 mt, ' Iloorne(
424B 2~ tlemenl 'Iloorner'
10·4CO ~ t _ nt 10 1IIl' 'S lc ywallce"
IS-4CD 4 __ lS .... ' 'Skywalkt'-
2'lHCO 4 __ 14 III ff l Sic""."

MUSTUII A..,...NA.
48IV 40.10 "", vtt1IcaI
S8IV SO-IO mt' vel\1Cal
6BTV 6 band Irap ve't lca l

1Il0TOflI....~.....
TelEX
TelEX
TelEX
TelEX

•
I

•

519.95

21 DAY NOVICE I
I
•
I
I
•
I

2 code tapes
112 page book

World maps
frequency chofts
(0U'Se certIf icate

free magazIne coupon

SO oece literoture set!

--.--.-.

Sh,pp,ng Please ACId 103 00 Each Fo r COI."5e$_
SI 00 ElICh Fo r S,ngle Tape$

Please Do'eel All oeee-s And InQu",.,5
To Tn., Ne .. PUlJh$he'5

S70 in equipment cemnccres from ICOM.
KENWOOD, and YAESU 519.95

• S wpm NovK., T.,..:s • 5 wpm Aondom ("""
• >7 Spee d 6uild • 7- 10 Spud &.old • 10 Hun\p~
. 10,11<> Spud &..oIcl • 11<>·15 ( 01$&~
• U Ib dom • 15 lest PrlJ9 . 5-15 Get-ol Ou:
• 13Car C""" • I}.15 Si:-d &..ok! • 15-17 5pMd llo.*l
• 11.19 Spud 8ukl • eo fbdom • ec l e st Pflep I

• . W (a Cods • 1().1<>4 Emo Ou:

RADIO AMATEUR CALLBOOK INC.
925 SHERWOOD DR., BOX 247

LAKE BLUFF. IL 60044 USA
Mon-Fri 8-4 PM (312) 234-6600

•
I
•
I

-.-. --.--.
I
I

I I
• •
I I

I
•ICOMPLETE NOVICE COUASE $49.9S

4 (Ode topes. Ii! theory topes, Ii! text books, •

I code OS(lliotor set. eXOITOIrlef test poc:ke t. ond

S70 d1sc:ounr: Coup<)l'lS- I
NOVICE TEXT800K $4.95

• lI.WterlbyGotdonUJest.ths l 12pogebooh

I cOl"tOlos 011Novice questIons and ooswer5. I
NOVICE CODE COURSE 539.95

• (I tope stereo code covrse fO!' leorf\lng the •

I code from scrotch, lndvc:les cerl:n:otes. I
TfOINI(JftN TltEOIlY COUItSE 519.95

Ii! theorv topes /iii Ii! teltboolos.
CKNEAM. TtfEOIIY CGURU

I Ii! theory topes & Ii! textbooks. I
TEQiNtOAN/GENERAL COURSE $19.95

• Combined tech /iii generol C0\.n8 lUlth 4 topes •

I and I book I
1ltE COMP\m CHNEftM. 54t.t5

4 topes /iii 2 books for theory plus (I tope

I stereo code set for CW speed bIJilc/Iog. •
GEHEAAl CODl COURSE $3t.95 I

(I tope stereo code course fO!' CW ~d
• buil6rI9 fJom 5 wpm to 13 wpm.

I fMf COMf'\(llE ADVANCl!D 549.95 I
4 topes /iii 2 boohs fO!' theoty plus (I tope

• stereo generol Of ertrc d o ss code course •

I
( $peelfy whICh CW topes you woot,) I

ADVANUD TMfOAY ClASS $19.95
4 tope stereo theory course plus fully dlus­
troted theorv book.

T1M COWlm fXTRA $49.95

I 4 topes /iii 2 boolos for theory plus (I tope I
stereo code set for CW speed bWG'ng 13

• wpm to 22 wpm'" •

I txTM Coo( COUftSf $39.95 I
(I tope Sl:eteO code COU'>e for CW speed
building from 13 wpm to 22 wpm . •

IEXTM T1MOftV CUtSS $19.95
4 tcpe stereo theory plus fully Illustrated I
theory book,

• GORDON WEST alECTAoMes 800M

I 200 poge monfle electrOfllcs boolo plus I
monroe moblIe ontenno ~s. 519.95

• COMfMIIOAl fEST PM, 800II 51t.9S .

I I AM S CODE KEY & OSOlLATOA 519.95 I
PUlsnc CODE If'" & OSOlLATOR 514.95
COPfllEA GROUND fOIL 60< FOOT

I I
• •
I I
I

CIRCLE 213 0'1 REAOEA SE RV ICE C. AO CIRCLE 323 ON AEAOEA SERVICE CUO
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PACKET TNC INTERFACE PROGRAM ($34.95)
TNClINK-64/128 provides a menu-driven
operating envi ronment lor Packet RadiO
operation of any TNC requiring external
sctt wa re . FAST Mach ine Language
program is more than a terminal emu lato r.
Features include:

• Computer data transler rates 01 up to
1200 baud

• User defined split-screen size and colors
• Complete Disk and printer support
• Operating setups can be saved on disk
• Ten zse-cneracter message buffers
• 8192 character receive and transmit

bu tters

_ soc.s, Pt......,. UT ...~ 48_11 .' 7.'-8,U~

CiRCLE 90 ON REAOER SERVICE cARO

T To.,...,.. _ cheel< 01 Mone,- 0r00< Mone, De<>< IIDW__
"' ,_. ,.. Mel $2 ~ ........ng ~ ",,,",

ZELTWANGER ELECTRONICS
P.O. BOX 4995

NATICK., lolA 01760

PACKET NETWOOK IlAPPING PROGRA.II I129.9R
PATHFINOER-64I128 monilOfS aPacket frequency
and forms a table cJ aI active paths betweenstations
heard Up to 128 caJls are stored ill a table which can
be saved on disk. Thisallows you 10 quicklylind the
best paths to use 'or accessing stations. Features
ioclude:

• Find all stations and ctigipeaters available to you
• Find one or two digipeaterpaths between stations
• Highlight stations used as digipeaters
• Print jsts 01 calls, pathS, or digipeat9fS

PCVEASION NOW AVAILASLE

Our new HA MCALL service gives you
494,114 + Hams. via your computer
529 95 per year - unlimited use'

CIRCLE 343 ON READ£R SERYlCI: CARD

Jla lr-Squart QRV.DX Monoba nd~~

Wert. DX "...11 'ce TOVo'tt and ~o ArIIpl,f.a-.

~
Cul no~. rol ncar sigs. build DX sigs. kill QRM.
o :\-foun 1~ :\-Ir l . r~ 10 .\1rtrrl ~o .\I rl. ~

529.95 539.95 $49.95 $69.95
c....., f • • oJ. &<..l...s. hn..... L>w Pro/ll<. ~oJ~ lo> U..·,..1 -

.......... Highest DX Gain per Dollar
lDf<>p:t \ 1 .. «>J<Y W.I s...~ '-aJC II. tta..IIioJ
by 1.._-. nl ,.nnas IJt-sl

__ _ ,_ 10 _ _ ...... __
.... .. __ 'Y" _, __---..__.,,----_.-..:....... ,~_,~ _,,_. ~o "' c .o o ""
...... . .........__...'.. _ ...·iooo --,,_...... - -.. ,_..'_... ...-..._.. '.._"., -"..- ..._. _•.._--_....- ..._. _.'._.- ,.....-...,..­
-..' -.- .--- ..'" -,.--- .-- - --

CIRCL£ 35 1 ON RU DER SlRVICE CARD

CIRCLE 156 Ofrf READER SERVICE CARD

HI·PERFORMANCE DIPOLES

NEW ONLINE CALL DIRECTORY

BUCKMA.STER PUBLISHING
Mi nerai. Virg inia 23117

703:894·5777 800:282·5628

-"'-"._-- "''''--.... M.. • . ..... u -
_.... .., '0<" "_...

PACKET RADIO SOFTWARE
FOR COMMOOORE 64 /128 COMPUTERS
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CIA<:U 338 ON READER S£RVICE e.t.RD

cmcl.£ 89 ON RUDER SERVICE CARD

ClftCLE e a ON R£AO£Il S£1l'VtCE CARD

SUPER ICOM
I Uf'{. ItO. '~·1I. 13 2 volts, 'imm'­
double 'he capacity or the learn BP·7,
5woutput.
SU~EA ICOIII B~·8S . 96 vol's, ' 200ma.
5O'Ifo more capacity tnan the lcom 1$'-8­

80th are lapid base charge only. Of

$l,de in . all cha/ger... indies hillh BP­
1S Of BP--8S 86900·......
......... ... .2!1, Z5H.Z&
11*1 BP·3
lea- BP·5 1500IuI
1_ Bf.1 (5001111_II.

ROSS DISTRIBUTING COMPANY IP0 Bo<234Q)
78 Sooth Stilte sveec Preston, Illaho 83263

1_'201185.2-0830_0oIo. lQOrol!lllOlOlYS I loLl 1)/1' SolllHJol'

CIRCLE 2 54 ON READER SERY/IC£ CARD

THIS MONTH'S CUDDlE FROM THE eAND TORE:
KENWOOD T!\I·22IA

USDER
$399.00

lJ~O"LY)

....\UL~.!t.'\l'\G.\O .. U .W.OOO. K'O\I. ' \E....... H'.(;~... ..
ETC. ' U L.l .O. l<["\"\IOOD\K.·.,u " rr."

m ....._HA.........TU>m... '~'iTOC. AU"~U'"........,..,~
..... _ ..... H .... '"

l."'""L roo""".TH''''' ""T" tl D~ c.n"" w","

NY

in<".
149 Palmer Road. Southbury. CT 06488

SUP£A "U'WOOO P8-Z5S /P8-26S.
8..f volts. 9OOma. double the
capacity ot !he P9-25IP9-26 lor
!he 25OO12£OO135OO13liOO C/large
.,th e.lhef the $landai'd . alI
~ger Of drop in ~ger. 3
indles high 56600'

BY POPULAR REQUEST

(BOO) 634-8132 In CT (203) 264-3985

SUPER KENWOOD

VIS4

Exact replacement FNB·2 Nicadpack lor
Yaesu FT·«Wl1207R12OEfl110llR $27.00'

CIA<:U 2 71 ON READU S£RVIC£ CARD

·Add ,, 00~'Il &~ C1 rllSlflef1ls add Mtax

Complete line 01 NICAD replacement packs lor teem Kenwood. Yaesu. Tempo. Santee, Alden.
Cordless TelephoneG, Alkaline. Nicad and Gell·Celis. All NICAD packs include a 1 year
guarantee Commercial RadIO Packs also available.
For all your battery needs, wr iteor call today lor a complete catalog. Dealer inquiries invited
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~
IF YOU BUY, SELL OR COLLECT

OLD RADIOS, YOU NEED,••

ANTIQUE RADIO CLASSIFIED
Antique Radio's Largest·Circulation

Monthly Magazine
Anlcles - Classilleds· Ads tor Pen s & Services

Also: Early TV, Hem Equip., Books,
Telegraph, 40's & SO's Radios & more...

FfH 2O-If/ford ad ~ach month. Don 't miss out!
Free Semple. 6-Month Trial · $11.

t -vear: $19 {$2B by 1s1Class). Foreign · wme.
A.R.C., P.O. Box 2·E4, Carlisle, MA 01741

SUPER PERFORMANCE BATTERIES



Numbet' 9 on your Feed~e-rd

CHEAP AND DIRTY
OSCILLATOR

An audio frequency source for pennies

by Dave Marling VE 1VQ

Figurr 3. MOl~ the oscillator outputfrom u stpoiflll through to tesrpoint 6. Owputfrom th~ speaker should
im;rt'QS(' as th(' ('x/,<,rirru-nt('r gets closer 10 Ih~ Q111~nrlQ COIIn('C'lor, McaUS(' of th(' gain in NJch stag('.
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I OSCI l LA TOflI

A s long as it still works like me experi­
menter would want it to, simple is

always best! Take electronics test equipment .
Why build a complicated piece of test gear
when a simple one will do the same job? This
project costs less , is easier to put together ,
and less likely to fail.

The audio oscillator in this art icle se rves to
illustrate this point . It couldn't gel much sim­
pier. Don't forget that the output is far from
being a sine or square wave . This project is
simple and functional, not laboratory grade.

Circuit Operation

When switch S I is closed , voltage is con­
nccted to the circuit throu gh the diode C R I .
Resistors RI and R2 act as a voltage divider
init ially holding the base of transistor Q I
(PN P) and the collector of Q2 (NPN) to 6
volts. Capacitor C2 begins to charge through
R3. When the voltage across C2 reaches
about 6.7 volts, Q I tu rns on . This forces the
base of Q2 high, tu rni ng on Q2 . The emitter
o f the second transistor goes high and since
the output is taken from across R5 th is also
goes high . When Q2 switches on, me output
resistor R5 is effectively placed across the
PNP base resistor R2 to ground .

Now Q I base voltage drops from 6 to about
3 .6 volts turn ing on Q I even harder . C2 starts
to discharge through R4 until the voltage
across the capacitor is less than the 0.7-'0'011
difference required across the base-emitter
junction needed to keep the tran sistor turned
on . QI turns off. Q2 turns off. The output

,. '--'.- • t

r~~~'.. ".- O~~ ,

0, 0 o
j,

,~ . ~

.~~

"
~!--

o.

. --
0 . J ~ .r- -'Yo.

Figur~ J. R~sislors ar~ " wall .

goes low. Q I base voltage returns to 6 volts
and the whole thing starts again. Eure ka-an
oscillator!

" 0" j "•••
~0»-0 '

Fig,.~ 2. A 5~ 0 vo/,.m(' comrot with a s....itch
Call ,<,pwuSl and R3.

The transistors are not critical. PNP and
NPN types with fiT' s of betwee n 200 MHz
and 1.1 G Hz , plastic low power. metal
signal . RF power output, and even a coople
of unmarked T043 ' s were tried, and all
worked fine with very linle difference in me
frequency.

Two components do affect the frequency .
Make R3 smalle r and frequency goes up .
Make C2 1arger and it goes down .

Voltage is anomer non-critical. Varying
the supply voltage from 4 .5 to 15 volts
cha nged the frequency somewhat but oscilla­
tor sta rt-up occured every time power was
switched off and on.

If money is no object, make this thing vari­
able by changing the value of R3 to 68kQ and
adding a 5OOkO potentiometer in series .

As mentioned befo re, the output has a defi­
nite lack of pu rity . The waveform is actually
a spike with a repetition rate of about a thee­
sa nd henz . If the experimenter views the
output on an oscilloscope he will see all kinds

of fuzz and garbage along with the original
one kilohertz pulse .

U...

In the bygone days of ham radio when the
experimenter used to fix his own stu ff instead
of shippi ng it back to the importer. one of the
more ind ispe nsable pieces of test gear was the
signal injector. Starting at the speaker in a
receiver o r audio amplifier and working
backward along the signal path with the injec ­
tor, the defective stage was found when the
signal disappeared .

All of that garbage from the oscillator actu­
ally has some use . While checking the audio
stages, the 1000 Hz comes through . Once
into the IF and RF sections the fun shows its
true stuff. The oscillator has usable output out
beyond 30 MHz.

I run a burglar alarm business. One of the
thi ngs that makes the alarms ring in the night
is me four-wire cable that ru ns from each of
the many sensors to the alarm panel. Things
go fine until a couple dozen of these come
through a hole in the back of the panel and me
ID tags have fallen off half o f memoWhat to
do? Connect the output of the oscillato r to two
of me fou r wi res in one of the lines at the far
end of me ru n. Back at me pa nel I check out
the unknow ns by listening to each in turn with
a small battery powered audio amp.

How about a code practice oscillator? Sim­
ply connect a key in se ries between the output
capacito r C3 and an aud io amp and pound
away .

Simple test equipment-simple to bu ild ,
simple to get wo rking and simple to use with
all kinds of uses . That 's the best kind !1IJ
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Inexpensive CAD program for both shack and home.

73 Review by W.S. Gardiner VEIfBGL

AutoSketch and
Amateur Radio

NumbM 10 on your FeedNeJ< e.n:f

AutoDesk Inc .
2320 Marinship Way
sausalito CA 94965

415-332-2344
Price Class: $80

Figurt J. AwoSk('f,h drawing ofa 'hassis.
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CIRCLE 66 ON READER SEFlYICE CARD

Sketch. Until now, I drew all my layouts on
0.1 w·graph paper and transferred the finished
design onlo copper. This meant a lot of lime­
consuming erasing. AutoSkelch has a GRIO

fealure you can settc 0.1 " x 0.1 ' . A series of
dots appear exactly 0.1 - apart. MOVE , copy.

and MIRROR commands make drawing a ta-pin
DIP socket a breeze. I drew one pad, used
COp y to copy it seven times. then GROUPso the
computer would treat it as a unit, and MIRAOA to
create a finished PART. (see Figure 2.)

Once you have created aPART. you can add
it to other drawings, or move, copy, or modily
it. You can create a PART library for frequent usa.
Just pull them up from the menu. pul them in
position, and keep going! Talk about fast!

AutoSkel ch for
Home and Shack

Remember when the XYL wanted to move
Ihe piano? You lugged il all the way over by
the begonia planter, and it wouldn't fill Well ,
have I got a 1001 lor you . First. measure the
room and everything in it. Next , use AUloS­
ketch 10 draw a floor plan. complete with Ihe
objects in the room. You can move them
around on the screen first!

For example, you might be deciding on
where to put the operating desk and chair for
your new shack. Draw the desk and chair on
the floor plan, along wit h all the windows,
doors, closets. etc. Then you can MOVE the

CAl.L OR WRITE
FOR FREE CATALOG

·FI~al qUllll1Iy pfklng

/

• COt-OR: AM _eybOards come In BLACK.
OPTlONAf.; Spet:ily OARK BROWN ' ConlWI

....' WAT ER PROOf/DUST PROOF • Compl.t.ly
.ell conl.ln&d· NO RFI _ Simpl. 3-...1,. connectlon '

) O"IPlJI Ie." adj. • W,,,, opera"ng ra"g. 410 16 VDC •
W,de 1_11U'."~ -22° 10 ° IsooF • s...ppl,ecj "',Itl
InIUltCt'on.. IChemah<;. lemplat. "- fl6r<!w....

box longer or wider. The dimensions are auto­
matically recalculated! You can also change
the size of the box by sca ling it up and down
when you plot it on the printer. Wilh enough
computer paper on hand, it would be possible
to layout a full-size fIoof plan of the Queen
Mary, paste the strips together, and start
building from your plans.

Commanding Designs

Circuit board layout is easy with Auto-

DTMF/steel keysl
sealed gold contactsl

P-7V 12 KEY VERT. $53'
P-7H 12 KEY HORIZ. 553'
P·8V 16 KEY VERT, $57"

L ast April, I bit the bullet and went shop­
ping lor a new computer because the old

one was, well , old! I snuck the new beast
through the door with the usual ham stories:
it'll be great for word processing, the kids will
use ii, computer literacy is important, etc. The
XYL had probably figured out that the new
computer would soon be spewing out ATTY or
Morse cit-can beeps! I gave the old computer
to the kids. and they and the neighbors' kids
are now happily shooting Martian invaders.

Software was next. The local BSS system
had a bunch , and I soon became interested in
graphics programs for drawing circuit boards.
However, the BBS software couldn't do the
job. The commercial stuff could do the job,
and had features galore, such as aulo-routing,
sixteen-layer handling, pretty coors: all ex­
plained by manuals as thick as phone books.
These programs. however. would put a dent in
anyeooy's wallet .

Little Brother Does the Job

Onto the scene creeps AutoSketch. This is
the IOw-buck brother 01 AutoCAD the industry
slandard. AutoCAD costs-cwen, let's say n's
not in my budget, while the list price of Auto­
Sketch is affordable at under $100. It doesn't
have all the features 01 AutoCAO , but does a
noble job just the same!

So lar.1have used it tor me chassis layout, a
circuit board design, some furniture arrang­
ing, and guy wire calcula tions. Chassis layout
is particularly neat. (See Figure 1.) Atter you
draw a box layout like this one. you can use
the AutoSketch STRETCH feature to make the

30 73AmateurRadio . January, 1989



Figure 2. U.fing AutoSJcelch to draw a 14-pin DIP socket for PC board layout.
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c) Using the MIRROR command on tI) The final product. This can be
the seven-pad row gives this image. copied and placed an)....+rere on the

PCB layout diagram.

b) This is the result oj reducing the
pad .fiu and u.sinK the COpy com­
mond U I't"n times.

AuloSkelch has a
read-me file with in­
structions for using
dol matri x printers.
wh ich I should have
read first!

You can print big
drawings in sections
and tape them to­
gether. Remember
that a box of com.
puter paper is 8-112"
wide by several hun­
dred leet long, You
could draw a full-
size wall section of
the new house!

To use AutoS·
ketch you will need
an IBM compatible
c om pu ter (S 12K
minimum) with two
5 V,, " disk dri ves,

and a Hercules, EGA or CGAmonilor. 1recom­
mend a mouse, but you may use keyboard
control. You' ll also need a plotter or dot-matrix
printer. i use an Epson FX86e. The program is
very fussy about what it talks 10. and if you
aren't sure that your printer is compatible,
take it with you to the computer store and try it
Qui before buying.

A final word to my drafting teacher way back
in Grade 10 , who never liked my arrowheads,
who said I never cou ld center a drawing, who
despised my lettering ...Hah !RI

"
1

[0 I ~
"/

Figure J . Room layout. AUlOSJc etch can
reposition ctlmponenu in the room, such (J!; the
desk and chair (lower right).

-H---.-I-I ioI--,.,
'"

the MEASURE/ANGLE feature to do the calcula­
tions. Simple! If you make a mistake, Auto­
Sketch has an UNOO command to fix up the
blunders.

The Computer and Printer

A couple of h int s: Leave abou t 100K
workspace on your disk to allow the program
to store data . If the program suddenly slops
printing, the disk is probably full. My copy of

­..,••1'1--,.,-
o

"

a) This sho....f a single DIP pad at a
large size.

furniture around on the computer screen with
ease. ROTATE lets you turn the chair or desk
around to any angle, and MEASURE tells you the
distance between two specified points. The
ANGLE command is, of course, for angles, and
AREA/PERIMETE R figures out how much carpet
you'U need for your dream shack!

How about guy wires for the lower outside?
Again, draw a plan, move the lines around
on the screen until they look OK, then use

.AMATEUR CENTER

SPECIAL OFFERI

SELL·TRADE
New & Reconditioned

HAM EQUIPMENT

Yaesu FT·747GX

PHON' (605) 886·7314
fA X (605) 886-3444

CIRCLE 92 Ofrl RUDER SERVICE CARD
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Get the most of HF Mobiling

CALL TODAY
FOR SPECIAL QUOTE

Call or Wrile U. Today f o r a Quole!
Yo,, ' 11 f ind Us 10 be Co" rl eou., Knowk d s ea ble

and Hones l

" AMERtCA'S MOST RHlAIl( AMAnUR RADIO DEALER"

STORE HOURS'
, ., , .• . (m._ . ... _ u

Oft . u,TllaDln
_ ' ·1 , .• . (Ofl

Cl D\.lD
lue.'I I MotfDl n

182 N. Maple
P.O. Box 73

Watertown. SO 57201 L----::= ::-:::-:= = :::::C;;= ""=

Y OUR H AM D OLLAR GOES
F URTH ER A T .. .

CALL OR WRITE FOR SPECIAL QUOTE
wnen ,1 comes to

FAST DElIVEAY HONEST DEALI NG and
PAOM PT'DEPENDABl E~ eac« ''0

We <ton I '''51 ac ve rnseu - WE GIVE IT'

\t./...$£11$'
( /([) 13UJ~LETIN

I CALL US
NOW!

WE SERVICE WHAT WE SELL
AEA Belden Icom Nye

Alinco Bencher Jerold/Delhi Palomar

Ameritron Bird Kantronics Radio Callbook

Amphenol Butternut KDKlEncomm Rohn

Amp Supply Centurion KLM TelexlHygain

Antenna CES Larsen Ten-Tee

Spec ialists Cusheralt MFJ Trio-Kenwood

Astron Daiwa Mirage Unadil1a1Reyco

B& W Hustler Moseley Yaesu

In 1937, Stan Burghardt (W<,2)IT), because of his intense interest in
amateur rad io, began sellin9 and servici ng amateur radio equ ipment
in conjunction with his rad io parts business. We stand proud of this
long-lasting tradition 01 Honest Dealing, Quality Products and
Dependable " S-E-R-V-I-C-E'"

Above all, we fully intend 10 carry on th is proud tradition with even
more new product lines plus the same "tsir" treatment you 've come
to rely on. Our reconditioned equipment is of tne finest quality with 30,
60 and even 9().day parts and labor warranties on selected pieces.
And always remember;

Write todoy for our latest Bulletin /Used Equipment List .
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Complement to the trusty 43.

Bird Electronic Corporation
30303 Aurora Road

Cleveland (Solon) OH 44139
Price Class: $695

is the same as the good 01' Bird: +1- 5% full
scale. (Using the two-element, ten-to-one ratio
system, the renectee element, being closer to
the value of the ref1ecled power, witt provide
higher resolution and more accurate SWR
readings than would be obtained by simply
reversing the high-power element to read re­
flected power.) The display uses a " greater
thanlless than" symbol in place of the last
digit to indicate increasing or decreasing lev­
els . Used in conjunction with a MINIMAX level
memory, the "delta" function makes transmit­
te r tuning a snap. (A snap, perhaps, but stitt
not quite as comforting as watching that
needle swing back and forth . . . )

The 4381 runs on NiCd batteries. One
charge is good for about eight hours. This
makes it portable , of course, but the unit is
Obviously meant to spend its lile sitting on a
bench. The digi ta l display is certainly more
shock-proof than the Model 43 's meter move­
ment. lacking any sort of a handle, however,
the 4381 will probably not find its way up too
many seventy-loot towers . The higher price
tag witt probably ensure that the unit stays in
the shack-or at least carefully guarded dur­
ing Fie ld Day.

Versatile and Compatible

Aher all the dust has settled . the contest
ends in a draw. The 4381 performs many func­
tions nOI available with the standard line 01
wattmeters- il measures SWR, peak power,
and greater over-range. Due to its capabilities
and size, the 4381 will find greater use on the
test bench, in a production faci lity, or in a base
station. Due to its portabi lity and lower cost ,
the 43 (and the 43 series) will continue to be
used in the field and in situations where eco­
nomics playa greater role. Rather than the
newcomer ousting the old-t imer, Bird has pro­
vided us with a competent and experienced
father and son team"

Accuracy

As we should all know by now, accuracy is a
function of the sensing device, and not simply
the number of decimal places in the display. In
th is case, since the elements are the same as
those on the good 01'Bird, the power accuracy

tannes cease . The 4381 is
housed in a s lant-front
table-top case, the two ele­
ments fit near the top , the
digi tal read-out is in the mid­
dle, and the multi-function
keypad is near the bottom.

The keypad selects the
current operating mode of
the device. Hit the FWO CW

button, and you're reading the continuous
wave power QOing in the forward direction­
forward being the direction that the arrow on
the element in the forward socket is pointing.
All in all , the unit will read CW or PEP power in
watts, mil liwatts, or kilowatts fro m 2.5 to 1000
units in the forward direct ion , and 0.25 to 100
units in the reverse di rection . SWR can be
directly read from 1.00 to 99.99, modulation
percentage from e.e to 99.9, and return loss
over the range 01 e to 36.1 dB. For conve­
nience, you can display forward and reflected
power as dBm. As a bonus, the 4381 provides
two types of useful over-range features.

To begin with, you can read each element
up to 120% of its staled range. In other words,
the 100 watt slug can now read up to 120
watts, and with higher accuracy, than switch­
ing to the next h igher element and reading it
on the low end of the scale. Furthermore,
when used with the dBm mode, sensing ele­
ments can be over-ranged by 6 dB (or 400%).
Th is means that you can actually measure up
to 400 watts with the 100 watt slug if you're
willing to convert from dBm to watts yourself!

Th e digilal read-out will probably be seen as
both a blessing and a curse. On the one hand,
if the radio is supposed to put out fifty watts.
there's no question that 49 .8 is pretty ccse.
but it 's not fifty watts regardless of how cross­
eyed you look at the display. On the other
hand, some teens mighl spend the whole af­
ternoo n getting a radio from 50.0 to 50 .2
walls- yes, it is higher, but so what? The bot­
lorn line concerns the actual accuracy of the
unit.

Bird Model 4381
RF Wattmeter

Anyone who has worked his way up
through the two-way rad io business is

intimately familiar with the Bird Model 43
rhruunee Wattmeter. The "Bird" is found
next to every toolbox, on every bench, in per­
manent installations, and anywhere where
there's RF. Have lunch with a few aid-t imers in
the land mobile industry , and you're bound to
hear stories about the l ime " the Bird teutrcm
the seventy-toot mark on the tower and sur­
vived," or how "when I started oul in this
business. I had nothing but a box of fuses, a
lube caddy, and a Bird ." Tough. portable, and
accurate . . . " take my wife. lake my car, but
keep your hands off my Thruline" ... the Bi rd
would never let you down.

New Bird Model 4381

Progress, of course, did not stop with watt­
meters. The Bird Model 4381 Thruline watt­
meier is one 01 the tetest high-tech addit ions
to the Bird line; the new kid on the block .
Boasting a dazzling array of bells and whis­
tles, the 4381 is quite a contender. (II needs to
be, considering how firmly entrenched the in­
cumbent is t)

The Model 4381 is the next logical step in
the Bird line. It makes use of a similar 500 line
section, with the same "ouck-cnanae" con­
nectors, and the same power sensing ele­
ments. In a move totally contrary to industry
trends, Bird designed a new product that uses
the same " SlugS" that we 've been using in the
Model 43 for years. This means that the 4381
can make use of exist ing inventories of ele.
ments, which keeps the cost lower and en­
sures compatibility with all the other Birds
(and Bird clones) in the shop.

The 4381 uses two "slugs" at once-one at
a given power level to sense forward power,
and a second at one-tenth of the power level 01
the first to sense reflected power. The ten-to­
one ratio provides higher resolution when
sensing reflected power, and allows the unit to
provide instantaneous $WR readings, or for­
ward or reverse power, at the touch 01 a but­
ton . II the convenience of one-touch readings
is not necessary, it 's perfectly OK to use only
one element, and manually reverse it to read
reflected power.

Past the RF Sensor

Once past the RF-sensing port ion, all simi­
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Tandy National Parts
Supplying parts and service information for Radio Shack/Tandy products
for more than 20 years. Over 75,000 parts in stock for antennas, meters,
radios and many other consumer electronic products.

CRYSTALS - ICs - CABLES - CORDS - MANY OTHER COMPONENTS
AVAILABLE OFF-THE-SHELF

Discounts are available for service centers, OEMs, schools, qualified
agencies with a tax-exempt number, and large-volume purchases!

COMPARE OUR PRICES!

_ Standard and Specially Components _ Overnight Delivery Upon Request
_ International Sources _ Quality Guaranteed
_ 24 Toll-Free WATS Lines _ 130,000 Sq. Feet of Warehouse Space

To Order, Call Toll Free

1-800-442-2425
We accept most major credit cards

$3.50 minimum parts order
900 E. North Side Drive, Fort Worth, Texas 76102

(817) 870-5600

Tandy
National Parts

A DIVISION OF TANDY ELECTRONICS

Tandy Consumer Parts
Announcing a He"" Service
Now! One-Stop Shopping for Your Consumer Electronics Needs

Get low, low prices on original replacement parts for over 40 famous-name
brands. Also save on popular tools, test equipment and service literature.

Mfr's Price Our PriceTHIS MONTH'S SPECIALS...

• Astron RS-20A Power Supply
• Astron RS-20M Power Supply
• Astron VS-20M Power Supply
• B&K 388-HD Test Bench
• B&K 1851 520 MHz Frequency Counter
• Leader LBO-2060 60 MHz Digital Display Scope

121.95
144.95
170.95
139.00
641.00

1525.00

87.00
107.00
126.00
118.00
545.00

1296.00

Tandy
Consumer Parts

A DIVISION OF TANDY elECTRONICS

To Order, Call TolI·Free

1-800-243-1311
7439 Airport Freeway, Fort Worth, Texas 76039

(817) 284·8691
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ConsumerProducts Division
P.O. Box 1045 D Ann Arbo', Michigan 48106-1045 U.SA
For ord.... C41113 t3·e73-8-888 or FAX 313-911-eoDO

ClRCU: 12J OI'I ItEADERSEItVlCE(:ARC

• •• '.c.lmll. " . c hl" . e . PIton•• ***
II~ need . n excellenllaCSlml1e m.chine, CEI h.. ttle
fUll festu red F.xl ,,13300 fax b~ Pactel . t • Speci.1price.
FAll33()()oT Peere! F.. maelli ne ""111 pllone $' .09 9.95
XE750-T Vnlden Cord "," PlIona ", rtll . peak" $99,95

*** ~t.nd.d.e",'ce Cont,.ct ***
If YOU pun;lIue a acan..... CB, radIor de'ector or COIdI_
pI\On8 f.om '''1 lIora in tile U.S.or Canadll woIhtn tile _ 30
de"", YOU can get <Ill 10 IlIr.......'S or ..Iended __
contractfoom Wsoran.eell. ".,.. --..c:e a~._ planbellI'"
ellar tlla mtInulseluraf. " . " I nl)r " pir... Wa..anteell win
oertorm .11 neeeusry labor end ", ill no.enl rge fo, ralum
. lIippin9, e. t" ndtld ."",.i<; a eonlraell sre no' refundable and
applyani~10IlleongInll pu n:tlaur, A two)'8" extendedeoo­
. ract "" I mObile or ba... leannet kI$29.99 and .N.......... II
$3i.99 For h.ndhalll acann.... 2 , .... II S59.lKI .nd 3
......... S79 99,ForradsrdefeetOll, two'8Il1I" UilK!.f or
C8radto1. 2 )'8.... ;. $3999 ForCOldl_ptIon...3,..,. ..
$34 ,99 O<d..- your a. tended....-....:econtract today

OTHER RADIOS AIID ACCI'••OR/I'.
BC55XLT·T B.-reer ' 0 eh.nnelle. nne, $•• ~.95

BC70XLT·t B"ereef 20 ehannelleaoner $. 59.95
8C115XLT·T S..n;8/ '6 ell.nnllleenn.' , $1 56.95
R1()O().T Raven-c, ~5 dI f acann $1 'i 95
UC"I02·T RagencyVMF 2 d\ , win tranK• •ar,. , 11 1• .95
IIPS5-T Raoganc"a amp reg poower SUPOiY.•..•. $1711 95
MAMa-T Orw-tn c:hat1let tor HX,200 a HXl 500 $59 95
MA5, 8-T Wa' ella,ll'8' 'or HX1 500 lean $14.95
MA553-T Cafrylng ceae for HX' 500 &Canner, $'4.95
MU' 7·T "' "Cad b.nery pack lor HX,000/12oo S3995
8P205-T"'"Cadblll Plek for8C2oo/8C'OOXLT " 14995
M-T 1 2 Y M "' "Cad tlellert•• l l-et 01 eiO"ll $17,95
FIIE-T F'eQuency Dtrac:tory for Ea,"'" U.SA. $' 4.95
F8W-T F<8CIU8flCY Dtrectory lor Wilt U.s.A. $1495
ASl>T Atr 5cen O!tectory __ Sl4 95
' RF-T s..r-a,1Radoo FreQueney Dire<;lory •. Sl4 95
TSG-T"T09 See'ar Regislry at U.S, G<Wf. Freq. $14.95
n c·T Tun. in on lelepl'l""" eaU., , , Sl~ , 95
caH-T 819 C8 HsndDookJAM/ FM/Fr" eband $14 95
TIC·T Tecllnlque. for Inlen;ePlino;t Comm $ ' • .95
RRF-T R.UrOld Irequ.ncy d;reetory . . . . . ••. . . . . . . , $'~ . 95

EECT Embauy " E~e CommunlUtOOfl• . . . . $1495
CIE·T eo.ett IntelliOe'tf;L EIed- e•......o-ot:JPIt'Il .• , "4.95
MFF-T Modwelt F8<lIrai F' eQuency d,rectory $14.95
AaO-T M...,net mounl mobile ICIn...... ant $35.95
A7o-T 811e "alion _nnar .ntanna $35.95
A5Oo-T . 0 .. 11 M".ar - 500 Wilt anlenna, $36.95
Al3OQ-T 25 MH•.· , ,3 OH. Olleone anlenna $' 09.95
USAMM·T M..., mounl VHF .nL "'/ • 2' cal;)le $3' ,95
UIlAK-T ...• 11018 mounf YHF .nt. wi ' 7' cabll $35.95
l1SA~T..... !\oIe """"'" UHFant. w/ , 7·-. $3S.95
Add $4.00 """",,,,lor III· Illl 1M OOdloedM rr.._I.....
Add $9 ,00 .lIopp;ng per radIO Ind $4 ,00 oe< " 'enna.

BUY WITH CONFIDENCE
To g. ' ttl.,••,••'.I1"." trom C.f ol .ny scanner,
send or phon e your order di rectl ~ 10 our Sc.nner
Distribul ion Cent er~ Michigan residents please .dd 4%
..les tax Of supply~r tl~ LD, number. Wfilten pur­
chase ordetl . r.lC08p1ed flom 8PIlt'aved gove.nment
agenciel.nct most ..... 11 riled I,rms I I a1~ sun;harge
for net 10 b1lhf'IQ- All sales . re subject 10 . vailebi lrty.
acx:ept.l1Ce . nd ...ofation. All sal" on aocesaones
. re lin.l, PrIces, terml .n-d apecil icalions. re subject to
ch. nge wlthout netree. All price. are in U.S.doll.rs. Out
oI llock Itemswill be placed onbackorder autom. tlc. lly
unless CElis instrucled differ" nt ly. A $5.00 aOdit ional
handling lee will be ch.rged for .11 orders Ith •
merchanch.. tot.l under $50.00. Shipm"n" f .O_B
CEI ..... rehouae in Ann Arbor. Michigan. No CO[Ys,
Moet itemlh.ted h I mlnuf, cture( .w. rranty. f ree
oopoes 01 ........nl on tl'tel8 product. are . y.llable
by ....fiting to CEI, Non-cert ified check. requi re bank
cle. rance. Not responsible lor typagraphical errors,

MIIII orderl to: Commu nicatlons El ectrOn·
iCs7 Box 1045. Ann Arbor, M iCh iQan 48 10 6
U.S.A. Add $9.00 per scanner lor U.P.S. g round
sh ipping and handling in the continenta l U.s.A.
Fo r Canada, Puerto Rico, Hawai ~ Alaska, or
APO/ FPO d elivery, sh ipping c harges are three
t imes c on tine n ta l U.S. rates. If yo u h. ve a
Discover, Visa. American Express o r M aster
Card, you may c a ll and place a c redit cardorder.
5% surcharge for b illing to AmeriCan Express.
O«ler ton·free in the U.s. Diat801>USA-SCAN.
In Canada, dial 801>221 -3475. FAX anytim e,
d ial 3 13-971 -eOOO. II you are outside the U.S.
or in Mic h igan d iaI313·973-BBB8. O rd er tOda y.
SC. nner Distribu tion Center'" and CEIlogos .re Ir.de­
mark!. 01 COmmunlc. tions ElectrOfliC8 Inc.
Sala d. te. ' 01' 5188 - 12/3 1/88 AD' l l 0'..·T
COpt"llhiO 1aa8 CCmmunk:ellon. Eleebonlc.lne.

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

mobil. ac.n"-r
$PECIAU

Bearcat"' 200XLT·T
U.t price $509.95/ C E prlca '254.11S/SPECIAL
f.a.,", .cJO Cl1annel ••00 IIH• . H.ndl1.,d
"_" a &.Imll • Hold • ~Itr a r.coc.__
frequam;, r' fl9e: 2i-54. IIB-I 7 ~. 40S·SI2. aoO-il50 MHz.
E~cIU"".a23 'S7W"iO l25 .ndSlIf.i175"" 4,0125 MHz
The Beare. t 200XlT sets a n_ st.ndard lor han6­
held SC8nne~ in performance and dependabi lity.
This lun le.tured unit has 200 programmable
Channels with 10 . canning banks .nd 12 band
coverage. II you want a very similar model wtthcut
the 800 MHl . band and 100 c hannels. o rd er the
ac: l00XLT·T lor only $189.95. Includes antenna.
carrying ca.e w ith belt loop, n~d banery pack,
IJ,J;; adapter and e. rphone. Orderyour scanner now,

Bearca~ 800XLT·T
List price $549.95/C E price $259.95/SPECIAL
' ••nd. <fO Chennel • IIo-cry.re/acen"e,
~1o'1tr oonfrol • "'tII"'~.n • ACIDC
Bands: 29-5", / 18· ' 74, " Otl-512, 808-912 MHl.
The Uniden 80QXLTrec&iYfl, 40 chltonetl io two ba"ks.
sc.na, 5 chanrlell per.econd. SiZe 9"" " ..."'~., 2"' .~

/I~ do not need the aoo MHz. band, I ..milar model
called Ina BC 210XLT-T is avlilable lor $178.95.

Bearca~ 145XL·T
List pric e $1 89.9 5 /CE prIce S94.9stSPECIAL
fo-.nd. f. C_nnel I IIo-crya,.'.ce",....
~Iorltroentrol I W_lhef" ._tIIh • ACIDC
S.nds: 21).5". f3&-174. 40&·512 MHz.
The Be. rca l 1.5XL ill 16 channel, prog,. mm. ble
tcanner <:overing len freQuency "-nds. The unit lealures
• bullt· in d.I.~ function th.1 I Od. IIlhree . econd del.~

on all ch.nnels 10 prevent misaad transmissions. A
mobile version called the BC5eOXLT·T lesturing pr~

ority. ....e. ther search. ch.nnellockout I nd more i.
....ilable lor $IM.S5. CEra peckaoe prlc:e include.
mobile mounting ~ket Inct mobile power cord

Regency" Informant- Scanners
Frequency coVOlfa ll'e: 35-54. 136-174,406-5 12 MHz
The new Regency Inlonnant scannera cover virt u­
ally all the atandard police. lire, emergency and
weather frequencies. The INF1·T ia ldeat lor truck­
ers and is only $ 129.95, For base atatlon use, the
INF5-T Is $84.95. Order you, scanner today.

NEWt President'" HR251Q-T
List price S499.95/ C E price .n8.85/SPECIAL
fO "". T,.naoe"'.' • DIII"" ~'O
'ull ..nd Co_,elle • A/,..Dde Op"."on"old" liquidcrr.,.,dl.ple., • Auto Squeloh
'tiT' he",..remmed '0 I(H• • C__I.
F_, Co-.ge: OOסס.21 .,Hz 10 2t.aH' .,Hz.
The Presidenf HR2510 Mobile 10 Meter Transceiver
m.de by Uniden. aela a n_ I tandard in amaleur
radio communications. Fully FealureO-The HR25 10
has everything that you need. Up to 25 W.tt PEP
USB/LSB and 25 Watt ON mode. No ise Blanker.
PA mode. Digita ' VFO. Built-in $/RF/MOD/SWR
meier. Channel . witch on the miCrOPhone. and
much more! The HR2510 leta youeperate AM, FM.
USB, lSBor CW. The dig ilally synthealledfreque~

cy control lJlves you maximum stability and you
may c hoose either pre-programmed 10 KHL c han­
nel ateps, or use the boilNn VFO for steps down to
100 Hl. There's alao RIT (Rec eiver Incremental
Tuning) to g ive you perfectly tuned slgnala. With
receive &Canning. you can acan 50 channelaln any
one 01 lour band IMI'ilments to l ind out where the
action II. Order your HR25 10 Irom C EI today,

***Un/den Reder Det.cto,..***
Buy the l ineat Unlden r.dar detectors from CEI tod sy.
TAUCEft.T Vnl den Illklng rad.. delector, $'84.95
RD7·T UrIHHfl viaor mounl rldar deteetor $99.95
R08-T VnHHn -Pl uoorr .iZ. radar deteetor $1'4 (15
RD8XL·T Vfliderr -mICrO" -,za radar delector $144 95
R025-T V_fl"- _nl radar ""Ieclor ......•. $~ .i5
RD800-T Unidltn vtaor mounl radar delector, $14 95

*** Un/den CB Radios ***

e n
® The Un/den hne of Citizen, a.nc1 Rloia transceivers is

• tyled 10 compliment other m0b4le . " d'o equipment
Unlclen CB radio. lire aD re liabl e that they have ' two
year Ilmlled warr,"ly. From the le ature packed .PRO
SlO E 10 the 310E hendheld, UIlIre is no better Citizen,
BoInd ...dlo on In. mar1<et l odIIy_
PI"0310E·T U.._4O CIt-~"'otlIleC B _ .. S83_9 5
PR0330E·T Un_ 40 CII. Aemo!e mount C8 . . _" 0<195
PfIlO5OO DoT Un. " 40 Chan CB 101_ , '38.95
HINJA.T Pf'1031 OE WI'" <echaIVNble tIlIn ...,~h.S~_95
. 1OoT 1 ,2V M NI-c8d btIn.,., lor Ninje INI fA 10f. . , S20.95
ItARATE-T Unld,n .O cha""e' rotlCue 'acHo , $53.95
PA051 0 ICL·T Un!cs.n " 0 etlan.,., CB Mobil•. _•.•. , S38 .95
PfIlO520XL·T u,,!~n '1O c/'Iannel CB M_ • . . . . . . SSe,iS
PR054OE·T Unideft 40 eN""" e B MobIle. _...•.. S91.95
P I'lC ~ ' OE-T Un_ 40cha" .... SS8CBM_ I I 31.115
,,*",101:·T un_ 40 Charw-.l CB 8Me __ _$ 11995
PfIl(l8101!·T Un_ 40 c....n.... sse CB Sue $114.95

GtN apec;.1 .. ring. on the . c.nn. rs
Ii, fed in Ihi. coupan Thi. coupOn must
be Included with )'Ou' Ple".id ordfl,.
CTeditca rda, per:ronelcflecks andQu.fIo
II/ ~ dlscounl • • re excluded l ro m this
ott.r. Oller v.lid onl~on pr.peid order,
",.i'-ddirWH;ll~IOCOmmunicalion.f lee­
ltonka toe; P.Q So., f(US-Dept UNlf r,
Ann ArtJor, MicIllgllll '" fl)&.I04S USA
Cwpon .~re. OKember 31. 198B.
COuponm.~ not be usedInconjunction
'NIth .ny Ofher 011., t ro m CEl Coupan
m.y be pholocopled.Add19.00 tor .hlp­
ping In Ih . continenl.1 U.SA
Regency TS2·T • • • • • • ••• I2S8 .8 5
Regency INF1 ·T • ••••••• • 11 • .• 5
Ra lJancy INF5-T 7• .•S
Regency R10G0-T• • • • • • • • 114 .85
RegencyUC102-T ••• • •• • 108.8S
Regency RH&06B-T•••• •'418 .95
Regency RH 2StlB-T• • • •• $2$4.95
Be. rut 200XLT·T ••••• •• 248 .sS
BNrcat 100XLT·T ••••• • • 184.GS
BMreat 8OOX LT·T 248.a5
Un lden TALKER-T ••• • • •• 178.85

****VALUA8LE COUPON ****

SALEI Regencye TS2·T
list price $499.95/CE prlc••26i •• " S PEC IAl
' ••1Hfo 7.C_nnel . Cry."U. " a ACIDC
Freouencyflnga·29-54. f 18-' 75, 406-5 t2,8<*950 MHz.
The Regency T82 acanrter lell you monitor M ilitary.
Space Satellites, G0V9rnment. Railroad.
Justice Department, State Department, Fish &
Game. Immigration, Marine, Polk:e and Fire Depart­
menta, Aeronautical AM band. Pa ramedics, Am­
ateur Rad io. plus thousand. of other radio fr~

Quencies moet scannerscan't pick up. The Reg. ncy
TS2 feature. ne .... 40 chanr'lfll per secoud Turl>o
Scan- so you ....ont miss .ny of the action. Model
TS1·T II a 35 channel version fA th is radio without
the 800 MHI.. band and coat, only $ 199.95.

Regency· RH256B·T
Lilt price $ 799 .95/C E price ,2.G.G"S PECIAL
f. CIte..teI a n wen T,."ecerhw ' AIotH,
The Rege"Cy RH256B II a aweert-channel VH F land
mobile tranaceilrer designed to o::wer any frequency
between 150 to 162 MHl. Since th is radio i.
ayn the.iled, no e.,pensive crystals .'e needed to
atore up to 161requencieswlthout battery backup.
All r. dios come w ith CTCSS tone and scanning
capabilities. A monitor and night/day . ....itch il also
. tandard. Thla t ranaeeiver even has. prlorityfunc­
tlon The RH256 make. an idesl radio lor any poliCe
or'i,. depart ment volunteer becauae of its 10.... cost
and high per1onn. nce. A 60 Wa tt VHF 150-1 6 2
MHl . verelon called the RHe08B-T I• • vailable
lor $429.95. A UH F 15 watt, 1e c hannel version 01
th il radio called the RU1S6B-T is alao avai lable
. nd covefl 450-482 MHl. but the cost la$454,95.

NEWI Bearcart 760XLT·T
Ust price $499.95/C E price .244.• " S PEC IAL'.8end, 100 Cl»erlneI e c"..,.,,.••• ACIDC
Freo....ncy ...nge: 29-54. , I'· " " . 406-5 12,8<*95e MHz.
&cIU"". 'U"75-.'4',0'2~ llIId 'Of."7S-'940125 .,Hz.
T.... Be.re. t 760XLT has 100 PfOgrammabie chan­
ne ls organlled as l ive channel banks lor eaay use,
and 12 bands 01 coverage Including me800 M Hl .
band. The Bearcat 760 Xl T mounts neat ly under
the dash and connect' lliree11y to luae block or
benery. Th. unit .Iso has sn AC adaptor. nip down
st.nd and telescopic antenna lor deak top use. 6­
5/16" W ~ 1"*wH ~ 7~H D. Model BC SeoXLT·T is
.Ioimilar veflion ....Ithout the 800 MHl . band lor
only $ 1g4.95. CTCSS squek:h option now ava ilable.

Un iden Corporation of America has pur­
chased the consumer products line of Re­
gency Electronics Inc. tor $1 2 ,OOO,0<X>. To
celebrate this purchase, we' re having our
largest scanner sale In history! Use the
coupon In this ad for big savings. Hurry...offer
ends December 31, 19BB.

•
unl
$12,000,000
Scanner Sale
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INEXPENSIVE MARKER
GENERATOR
Calibrate and stay in band.

by Ron Wong WB6DFQ

Figu.re 1. MarleN ge~rolor sdwmatic.

73AmateurRadio • Ja nuary, l 989 35

I ( JI

"
n.

,..... " 08'

'00... . T."..,
' .5. 0.5. ." ." ."

r - - .- - - ,
"" ,.£ ;r,. .],, " ,'Ow •,. • , ,

8-:-!" ." • " • "' " , ". " "" I'-,, .
" • , • ,,~ 7413 .n),

l.. _ _ _ __
-~ , , • ,

" "
ct "" I. -sv,..... ". , ,., DIV'DE B' ID D'V IOI: •• 2 D'VIO( •• 2

0

• T " ,_. C."...~
./ , .. , OOGl· q: . """• ...-E. >OM

J: ~~ ,. D 110' .n
'''' EF . '>1(11 FA~~S . .... " 101=I v ,

'1 D.'~F

is to use a recei ver capable of receiving
WWV at 5. 10, 15, or 20 MHz.

Tune WWV and couple the output of the
generator to the antenna terminal of the re­
ceiver. Turn on the generator . set 5·2 to the I
MHz position. and adjust C·I until it zero­
beats with WWV. The ma rke r signal shou ld
be very strong. If the 1 MHz signal blocks the
receiver. loosen the coupling to the antenna
terminal , or go to another marker position.
You shou ld hear the marker signals well into
the VHF region. III

Photo B. The components aft' moUlltt'don a Radio
Shack multi-purpose board (276-150) and wired
breadboard style.

I mounted the Radio Shack board in a
small 2 Y.J, 8 x 4 8 X 2 ~ 8 chassis box, with a
small on/off toggle switch (S- I) and a rotary
switch (5-2) on the front panel. On the rear
panel , I used a binding post (1-1) for the
output. Inside the box, I placed it Radio Shack
270-326 battery holder for mounting the
battery .

Operance
After you build the generator . you will

need to calibrate it . The easiest way to do this

Photo A. 1h~ finished project. The entire unit is
housed in a chassis box purchased at a local flea
market.

Construelion

Construction of the generator is 1101 criti­
cal. The entire unil is built on a Radio Shack
multi-purpose board (276- 150). This board
has two bus strips at the center. and the PC
pattern printed on the board is indexed to
accept integrated circuits . The components
mount on the board with ample room. Other
construction techniques are acceptable. such
as vecrorboerd and flea clips .

A dev ice capable of generating marke r
signals at precise intervals throughout

the HF spectrum is a handy device to have
around the shack. Amateurs can use this
simple generator to calibrate receivers and
identify band edges. By providing marker
signals at precise intervals, the generator
helps the radio amateur verify that he is oper­
ating with in the prescribed band limits of his
license .

The circuit shown in Figure I is just such a
beast. It is capable of generating signals at I
MHz. 100 kHz , 50 kHz. and 25 kHz inter­
vals . Most of the parts for th is project are
inexpensive and available at any local Radio
Shack store. Beginners can handle the con­
struct ion of this project with good results.

C ircuit Description

The oscillator section uses three sections of
a 7400 quad NAND gate integrated circuit.
The I MHz signal from the oscillator is fed
into a 7490 decade counter configured to di­
vide by ten, providing the 100 kHz signal. To
obtain the 50 and 25 kHz outputs , the 100
kHz signal is further div ided by a 7473 dual
J-K flip- flop. The first hal f of the 7473 di­
vides the 100 kHz signal by two . yie lding the
50 kHz signal. The second half of the 7473
again divides by two, giving the 25 kHz sig­
nal . S-2 selects the outpu t, a square wave rich
in hannonics .

The generator may be powered from any
convenient 6 to 12 DC volt source. A 7805
fixed voltage regulator supplies the regulated
voltage for the oscillato r and the divider
chips. The generator described here is pow­
ered by a s-volt transistor radio battery .
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VisiTel On-The-Air
Heath Company

Hill Top Road
51 . Joseph. M149085

1·800-444-3284
Price Class: $400

A visual phone display you can interface with your transceiver.

Looks like we maylinalo
Iy have allordable

SSTV after all, and better
yet , somethi ng we ca n
share with the XYL (o r
OM). This is in the form
of the Milsubishi vtsrrer
visual telephone display
system.

Here's Looking At You

The VisiTel is a com­
plete black and wh ite
SSTV transceiver de­
signed lor telephone ser­
vice. It comes with a husky
line cord power adapter
ready to plug in to a modu-
lar te lephone jack. The
compact unit measures 6~· x 5¥. 0 x r and
weighs 3'h pounds. It features a buill-in 4112 "
monochrome monitor with miniature fixed-to­
cus vidicon camera. The size of the image is
31/4 " x21h".

Installing and Using VlslTel

This is very simple. Just plug the VisiTel
cable into your phone line, and plug your tele­
phone into the vrsrret and send pictures of
the kids to Gra ndma in Los Angeles or
Greece! Of course, Grandma will need a Visi­
Ter 10 receive your nenemrsson.

To operate Ihe VisiTel, merely slide the
camera tube cover to the side, exposing the
camera tube . Next, push the SEND button 10

transmit your picture. It takes 5.5 seconds
to send a picture in 90 x 90 pixels at 32
shades of gray. While the pixel and line count
is not high, me good gray scale makes up lor
it. You 're better off with more shades of gray
and less pixels than vice versa-ask any
slow-scanner.

Neat Feature

The VisiTel stores in memory the last three
images received as long as the unit is turned
on. It kicks the first memorized image out of
memory when a fourth image goes into mem­
ory. To scroll through the picture memory
bank, repeatedly press the VIEW/POSE button.
You can send the same picture more than
once Irom the memory. After displaying or
sending the stoeec picture sequence, lhe Vis-
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The Mitsubishi VisiTel visual telephone display.

rrel screen once again displays the user's live
image.

The brightness control (up and down) keys
enable the user to adjust the contrast in rela­
lion to ambient lighting . Th e keys affec t the
picture as it is displayed and received .

Inteliaclng VislTe! and Your Transceiver

The unit interfaces wilh any VHF or HF
transceiver, so you can send and receive the
same pictures on the air or record them on
audio tape for playback. The other night , lor
example, Rick WBSRTK and I were sending
pictures back and forth on 2 meters.

Since vrsrret uses the same red and green
telephone lines for both sending and receiv-

IlfO ..-E l'''[
011 CDOI" [CTOII
DOl VlS,T[l

0." ._
)

•.1----------.

CREE" PMooor l , .. r
OR CO.... [CTOR
0" V"IT(l

Figure 1. Transceiver audio coupling circuit.

ing, you have 10 couple
the transceiver audio
th rough a capacilor . A
simple hookup is shown in
Fig ure 1 with the green
line as ground.

leave everylhing as ilis
for receiving, but for trans­
milling, you ' ll have to use
your SEND/RECEIVE switch
to turn on your carrier be­
fore pushing the SEND but­
ton . I installed a pot to ad­
just the output to about 1
volt. Radio aShack 's
#279-355 quick connect
jack is ideal for hou sing
the pot and capaci tor. The
box contains a modular

telephone jaCk.
The ideal interface would key the vtsrrers

push-to-talk line, and change from receive to
transmit automatically when you press the
SENO button. To sense the tone output of the
VisiTel, I first tried using an cctccoupier. and
then I tried the 567 tone decoder chip, but
neither method worked . The lone is present
on bolh receive and transmit, which causes
your rig to transmit on receive as well as on
transmit. I decided it was impossible to inter­
face without going inside the vrsrrer.
Under the Cover

Three self-lapping screws free up the
entire cover. Don't worry, no springs will
jump out at you and no nuts will drop into
some unreachable corner of the chassis.
The mother board is easily recognizable and
readily accessible, and just two connections
are tack-soklered on top of the board . They
are shown in Figure 2. They are +5votts DC
and ground.

You wilt not ice that the interface in Figure
2 is the same as the one in Figure 1, except
that its ground is common to the ground in
the push-te-talk circuit. The interface draws
about 3 mA maximum current so you can
use 126 or even 130 wi re-wrap wire . This
size is very easy to thread through the ex­
panded metal grill on the back of the unit.

Now you only need to connect one of
the pins on the SENO switch. This requires
further disassembly, but this is not a difficult
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Flf/ure 2. VislT ellrransceiver interface schematic.
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The negative-go ing trigger pulse is applied
to pin 2 through a 1 mFcapacitor. The ccmbt­
nation of the 10 mF capac itor (tanta lum,
please) and the 1 meg pot make up the RC
network to set the time delay on the output at
pin 3. Before pin 2 is triggered. pin 3 is low.
When pin 2 is triggered, pin 3 goes high and
turns on the 2N2222 transistor via the 2.2k
base resistor . With the transistor emitter at
ground and the collecto r connected to the
transceiver push-to-talk , the transceiver is

turned on for a period 01 time set by the RC
network.

Because picture transmission time is 5.5
seconds, set the pot so that the transceiver is
ke yed on for about 6 seconds and then
drops out . This setting is close to the center 01
the pot or around 500 kG. A little exoen­
menting with pot settings will get the delay just
right.

Afte r you've made all the connections, plug
everything in, open the vrsrrer door, and get a
picture on the monitor. Press the SENO button
on the VisiTel and your push-to-talk will be
keyed, and YOU'll be transmitting your picture.
At the end of transmission, your push-to-talk
relay wilt d rop out and you 'll be ready to
receive. \

Since the picture information is sent on a
banctwidth 013 kHz or less, you can transmit
on any of the amateur Irequencies permitting
SSTV transmission, including HF. A little DIN
plug or some such connector on the leads
coming out of the VisiTel might be handy for
quickly disconnecting the VisiTel when your
XYL wants to use ilto see her grandchildren in
Sheboygan! Have tun! III
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procedure. When you have finished the 5 volt
and ground connections, make this connec­
tion on the bcrtcmct uussame board. Free the
board by removing the two large self-tapping
screws from the edges of the metal cover that
shields the ton side of the board. You don't
have to take out all the linle screws that hold
this shield to the board. Fortunately, you make
the connection on the exposed edge of the
board, and not the part ot tbe board covered
by the shield.

"You 're better off with more shades ofgray
and less pixels than vice versa... "

Remove the board by lifting sideways, dis­
engaging the head pins Irom the connecting
strip on the top side. You will see two white
wires connected to the board which you do not
need to remove. Tack-solder a wire to the SEND
switch term inal as shown in Figure 2. This is a
negalive-going pulse which will trigger a 555
timer chip configured in the monostable
mode. Bring this wire out with the +5 volt
and ground wi res. Re-insert the header
pins in the connecting strip and tasten the
two self- tapping screws. Before buttoning
up the cabinet again, turn on the VisiTel
and check lor + 5 volts. ground. and a nega­
tive-going pulse on the last wire tacked to
the SEND switch. (A scope or logic probe will
be helpful.) Close up the case, and you're
ready to con nect the interface as shown in
Figure 2.

Operati ng the Interface

The operation of the interface is quite
simple. You don't have to switch the red and
green telephone lines. The pusn-to-tark circuit
is just one way of using the miraculous 5SS
timer.
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WHICH END Is UP?
Stalking the shorted connector.

by Evert Fruitman W7RXV

•

T he boss handed me a a-foot coax ial
cable and told me 10 replace the shorted

end. Since he wouldn 't settle for IWO z-toot
cables . one good and one bad . I would have to
figure out which cnd had the short.

For a few minutes. we talked about using
an RC bridge to find a break in a cable , and
joked about replacing both ends of the cable .
which would shorten it too much. Finally . we
came up with the fo llowing idea.

Smart Thinking

Supply a fairly heavy current from a con­
starucurrent source 10 the cable and measure
the voltage drop at the end. The key here is
that the the shorted cnd will have a lower
voltage drop than the other end. The differ­
ence would be in millivolts but easily read­
able with a digital mullimeter. Figure I
shows the se tup.

Apply the current to one end of the cable
and connect a digita l voltmeter di rectly to thc
cable end. w rite down the reading: say . 70­
150 mv. 11Jen. without changing its setting.
connect the current source and the meter to
the other end of the cable and write down that
reading. possibly 20-50 mY. The low read­
ing indicates the end with me least resistance.
Unless there is a pin in the cable. o r the short
is in the middle of the cable. the end showing

the lowest voltage is the one with the problem
in the fill ing.

Sometimes, just applying a heavy current
will bum the short out. especially if it was
caused by just one strand of the fine wire used
in many coaxial cables. Burning out a strand
or two. however. may leave a carbon path on

" The key here is
that the the shorted
end will have a lower

voltage drop than
the other end. "

the cable. Even if the short clears up alter you
hit the cable with a couple of amps. redo the
end for safety . depending on how you plan to
use the cable. Especially take precaut ions fo r
high freq uency. high power applicat ions. For
low frequency , low power appl ications. it
may not make much difference.

The Cu r rent-Llm itm g POMer Source

Tying a 10- 20 vol t 2 amp power supply

across a sho rted cable could damage the
power supply, the cable. o r both . Findi ng
a su itable current source is easier than
it sounds . A good laborato ry power sup­
ply . and ma ny home-brew supplies. have
a cu rre nt- lim it adjustme nt on the front
panel. Set it fo r I o r 2 amps and proceed
as above . If your power supply will de­
live r 1-2 amps . but lacks a current-limit­
ing ci rcuit , add an ex te rnal limite r. A la rge
res isto r o r even a car headlight will do
the job. Car headlights draw about 3 amps
each on low beam and about 5 amps each on
high beam at 13 volts. They make handy.
high power resisto rs . Figure 2 shows the
setup using a load (here. a resistor) 10 limit
current.

While lA 10 If.! amp should furnish enough
voltage drop to sec on some voltmeters. the
higher values will be easier to sec. and they
will mo re accura tely indicate which end of
the cable has the short.

Using this method. in minutes we had one
cable the correct length and in service. and
the shorted fitting in the waste basket. The
boss was so pleased that he almost bought us
lunch.

Perhaps the next time someone hands you a
shorted cable. you will be able to tell wh ich
end is up .fJJ

DOD

[d][d] '1 , [}
000

Figurt I . Basic s"up to test whit. Po","('r supp1.~· "'ith b"ilt-itl C1Irrttll-iimilitlg
set for 1-1 amps.
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Figurt 1. ~IUP ....jlh txltrnal currrm-limning resistor. For a I amp 111'Of1
supply. uS( 100 25 HI resistor or car htadlighl.
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COMMODORE 64 VOLTAGE
PROTECTOR

An inexpensive project, a valuable safeguard

by R.T. Saponas W0YJO

•

W hen you turn on your Commodore
computer . do you eVCT have visions

of the voltage regulator going bad in the
power supply, ru ining ICs? Put your worries
to rest. Build a Commodore 64 Voltage Pro­
lector for less than twelve do llars .

The above unpleasantness appeared on my
horizon one morning as I was wo rking on a
manuscript. The scree n o n my mon itor
blinked . filled with ga rbage. and then went
black .

I chec ked the power supply. As I suspect­
ed. the 10.9 volt AC supply was still work­
ing. but the 5.08 volt DC supply was now aID
volt DC supply. I don 't have 10 tell you what
happens when an Ie designed for five volts
rece ives double that !

After buying a new power supply and
havi ng the computer repaired. I spent some
time looking through electronics magazines
fo r voltage protection devices. I found sever­
al var iations of ' 'crowbar c ircuits" described
by Jack Eschmann in the August 1979 issue
of 73 ; by Ken w yar in the November 1982
issue of 73 : by WI SL in the August 1973
issue of QST; and by John Pelham in the
October 1980 issue of QST. All I had 10 do
was lay out an experimental c ircuit and make
it work with the Commodore supply.

Of course any regulated power supply
needs an excess voltage to regulate and is thus
capable of dest roying sensitive c ircuits it's
powering . It doesn' t take a 101 of imagination
to apply this idea and circuit to othe r situa­
lions .

Circuit Description

Variations of the basic c ro wbar circuit
have been used for fifteen or more years in
over-voltage protec tion devices fo r commer­
cial equipme nt.

See Figure 1. You place a 1.5A fast -act ing
fusee-fifty percent over the C-64 's require­
ment- in series with the 5.08 volt DC line .
The silicon-contro lled rectifier (SCR) is con­
nected fro m the output of th is fuse to ground .
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Plwlo A. Thl! CCHrlp fl!ud Commodorl! 64 Voltagl!
Protector.

A 4 .6 volt zcnc r diode goes from the fuse
output to grou nd through a 470 current-lim­
it ing resistor and a 1k res istor . T r igger
voltage fo r the SCR is obtained from the
junction o f these two resistors . Use an 0.01
~F disc ceramic capaci tor to bypass the gate
of the SCR.

Should the DC voltage suddenly r ise due
to a failu re in !he Commodore power supply,
the zener diode will stan conduct ing . This
will produce a trigger voltage on the gate
of the SCR wh ich causes the SCR to latch
on. This shorts the output of the fuse to
grou nd. The fuse will then blow , sav ing the
computer 's expensive ICs from destruction.

Photo B. Th e unitll'irh the cover removed, showinR
rhe piocemem of/he pans.

Const ruct ion

Begin construction by cutting the circuit
board to size (see Figu re 2). These di­
mensions allow adequate room to run the
10.8 vo lt AC leads under the circui t board .
Drill the mounting holes in each corne r.
Next, use the board as a template to dri ll
simila r mounting holes in the bottom of
the box. Make cen ain that the template is
placed so that the spacing is even on all
four s ides. The holes in bot h the board
and the bottom of the box shou ld ac ­
commodate the fou r 6-32x Y.z. mounti ng
screws.

Now , prepare the ci rcuit board for etching.
S ince all the traces are st raight lines , you may
use any method of masking. I covered the
copper surface with masking rape , then used
a razor blade to remove the tape from areas 10
be ma sked . Next. I applied a coat of fast
drying enamel. After the enamel dried , I re­
moved the masking tape between the sprayed
areas . The board was now ready for the etch­
ing bath .

If etching a c irc uit board is distasteful
10 you. you can substitute a piece of perf­
board of s imilar size. and hand-wire the
circuit.

While wail ing for the paint to dry , you
can begi n marking and drilling the from
and back of the a luminum box for mounting
the rubber grommet, the fuse , and the input
DIN socket. Use a -%" drill fo r the grommet,
a Y.z . drill for the fuse holder. and a ~ • punch
for the DIN socket. If you r shack doesn ' t
have all of these tools , use the drills you
have , then carefully ream our the holes with
a small ra t-ta il file . If you use the Radio
Shack fuse holder shown in the parts list . you
will have to slightly enlarge the Y.z . ho le. The
manufact urer appare ntly used a metric
measurement fo r this fuse-holder. Si nce
these boxes are made o f very soft aluminum,
lake ca re with th e t at- tai l file . A hole
becomes large very rapid ly.
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Parts Lisl
C l O.Ol llF Ceramic Aadio Shack #272-131 $ .20
0 1 4OOV-6ASCR AadioShack#276-1020 1.19
02 lN750AZener 4.7V .62
Fl 1.SA Fuse (lasl act ing) Rad io Shack 1270-1243 .35
Rl 470 IhW Radio Shack #271--Q09 .10
A2 l kO 'h W Radio Shack .f271-Q23 .10

Fuse Holder Radio Shack #270-362 1.29
Chassis Box Radio Shack '270-235 1.79
(2¥. ·x2 'Al ~x l * ·)

Copper-clad board Rad io Shack #276-1591 1.00
(2V.. • x n .., ")
7·pin DINsocket 1.65
7-pin DIN plug 1.85
12" piece of 4-wire cable .50

FiKurr J. S/:hrmat;c for Ihi' Commodore 64 VOlIaNt' Protector,

Figure 2. Fulf-si:e circuit board.foit side.
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and 5 .5 vons.
If you do not have a current-limited vari­

ab le supply, you can make a fixed supply
variable by using a poremiomcter across the
output. Use a 6 volt pilot lamp as an indicato r
o f SCR firing. Solder two leads to the bulb
and connect it across the fuse holder in your
Protector . Remove the fuse from the fuse
holder and apply voltage to the input side of
the fuse holder . Again, place a voltmeter
across the output voltage and gradually in­
crease the voltage unti l the SCR trigge rs . The
trigge red SCR causes the pilot lamp to light ,
since it shorts one side of the pilot lamp to
ground , placing it directly across the power
supply .

If you use pans fro m your junk box,
remember that the SCR a nd the ze ne r
d iode are the crit ical parts. The tests above
will help you determi ne if your components
are okay .

After you have assured yourself that the
uni t is wo r k ing , pl ug y our re gu la r
Commodore power su pply into it. Plug the
unit into the computer, and you' re ready to
go. Always make certain to match the keys in
plugs and sockets when you plug them togeth­
e r. If you force the plug into another position.
you may short out your supply .

If the fuse in your Commodore Voltage
Protector blows during normal operation. un­
plug the compute r power supply from the
wall socket and from the computer. Take u to
your work bench and measure both the AC
and the DC output voltages . If e ither voltage
is missing , you need a new power supply . If
the AC voltage is no rmal. but the DC voltage
is I) volts or higher, you r Protector is doing its
job . Buy a new supply and pat yourself on the
back !1II

Figure 3. Pans plaremem layoul guide.
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the positive 5 volt pin on the input socket to
the input side o f the fuse holder.

Now , dress and cut the 4" DC lead , which
you previously soldered 10 the circuit board ,
and solder it to the output side o f the fuse
holder. Do the same for the remaining ground
lead from the circuit board , but solder it to the
ground pin on the input socket. T he unit is
now ready for testing .

Testing a nd Troubleshooting

Afte r you have finished assembling and
wirin g the Commodore (H Voltage Protec­
tor , visually inspect it for wiring erro rs. The
easiest error to make is to wire the input
socket and the output plug improperly . At
th is point. it's a good idea to use an ohmmeter
to check out th is ci rcuitry .

Apply a va riable , cur rem-li mited DC
voltage sou rce to the output side of the
fuse . With a voltmeter ac ross the source,
gradually rai se the voltage from 5 volts umil
currenr-Iirmting causes the voltage to drop to
zero. This means that the SCR has bee n
triggered and is now shorting out the power
supply . Turn off the power supply, and the
SCR will drop out of conduction. The SeR
should trigger at a point betwee n 5 .1 volts

If you use fast-dry enamel, your circuit
board should now be rcady for the ctchant
bath. After you have etched and washed the
board . bend the leads on the components and
d rill the holes as indicated in the parts layout
sketch. Don 't forget to drill one hole in the
output trace and another hole ncar it, in the
ground trace . Solder a 4 ~ piece of wire in
each of the holes. Later. you can cu t the se
wires 10 the correct length and solder them to
the input plug and to the fuse . Solder the
components in place .

Moun t the 7-pin socket with the socket key
towards the top of the box . Nex t, solde r the
end s of the 12 H piece of four-wire cable to the
appropriate pins on the 7-pin plug . Strip five
inches ofthe outer covering from the opposite
end of this cable. Thread the cable through
the %H grommet, leaving the stripped portion
inside the box . Dress and cut these wires so
the two AC leads and the g round lead will lie
under the circuit board after it is mounted .
Solde r these three leads to the proper pins of
the input socket.

Moum the ci rcuit board 10 the bottom of the
box , using 6-32x If:!" machi ne sc rews and I"H

metal space rs .
Moum the fuse -holder . Solder a lead from
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RADIO TELEGRAPH TERMINAL

MORSE CODE DECODER ELECTRONIC KEVER

MORSE CODE TRAINER

-- -_ ----- -----
Only-$229.00

DECODER
Input level
Input Impedance
Decoding speed
Audio lilter

. 10rTN to 'lV RM5.
• 8to lkfi---6OO!l typical
- SWPM to 30 WPf,l -
• 800 Hz ::t80 Hz

Active and Pll liners
700 Hz to 900 Hz internally
adiustallle.

TRAINER
Code lIllnenlot..... • RaAdom code generator

5 characters/colle group
_SWPM 1030 WPM

1WPM iooement

ELECTRONIC KEYER

PRINTER PORT
• Compalible with Centrooics 8-brt parallel printer. At

least 4K byte data buffer is required in a printer.

• AR-501 Rad iO teiel;lraph
temlinal

• DC 1'lV to 13.8V-165mA
• 4.S-·W x2.24·-Hx625"-0
- 12.5 02. (358 g)
• Po'over OnIOfl
• Random _ """,.. IloiOfI
• Print-out (lnIOff
• Monitor speaker 1eYeI
• Electronic keyer mode select
• Speed Up & Down
• LCD32 characters-16 per line
• Power On--Green LEO
• Tunino---Red LED
• Paddle Staooardllambic
• Ordina ry teIeQraph ic key
• Headphonetfarphone
• DC nev input
• Audio input
• External speaker
.~ output

• Printer output

Rearconnections

DI~lay
Indlcaton

Front conrm:tions

Powe1' seuree
Stu
Weight
Controls

SPECIFICATIONS-

•m "",
-LO/Actuating, HllStop
Contact input
-ON/Actuating, OFFfStop

• TIl le\'eI
-LOiMark, HltSpace
Contact input
--oN~ark. OFF!Sp~

. 5 WPM to 30 WPM
1WPM increment

• TranSiStOr SWitChing.
Open COllector type

Plddle lnplll

Keying .peelf

Keyeroutput

Key Input

BACK TO BASICS - • - • But far more advanced - - • -
The AR-50I , triple mode CW terminal in a small package, is a powerful gear to practice and play with. For the Novice, SWL and Ama­
teur radio operators it detects Morse code between 5 to 30WPM. Just plug the AR-501 to your receiver to sta rt translating the Morse
code onto ful132 characte r LCD display. Very sim ple and easy to operate. You ask; for code practice?, both receive and transmit? Yes,
the AR-.501 does just that It will improve your cord reception and keying technique at the speed you want More? it operates as an
electronic keyer both standard and iambic. More Yet? How about a printer port? You bet, the AR-.501 provides parallel printer port for
hard copy. You ca n Log the QSO, and Practice. It will help you immeasureably. We even offer a standalone Nicad operated thermal
printer as an option. ACCESSORIES SCJPPUED: The AR-501 Radio telegraph terminal comes complete with Receiver cable, DC
Power ca ble , Miniature Phone plug, Miniature stereo phone plug, Spare fuse, Wall receptacle style power adapto r and Instruction man­
ual. ACCESSORIES AVAILABLE: CC-SOJ Paralle l printe r cable - S30.00fDPU-411 Sta ndalone Thermal printer with BK
buffer.-S235.00
O RDERING INFORMATION: For fastest service, call 8OQ..523-6366 from 9~ to 4 PPI. P.s.T. Send mail orders to: ACE Communications. Inc.
22511 Aspan Street. Lake Forest. CA92630. IJlS,\ end MasterCard orders and certified or cashier's check or money order shipped lltithin 4a hours of
re<:eipt. Rush service by UPSIOiemlght. UPSI2nd Day Air and Federal &press is available at extra shipping charges. Purchase orders eccepted from
Govemment agencies. CA residents add 6'.\ sales tex, COD is $3.00 extra. WARRANlY INFORMATION: The AR-501 covered by One Year wer­
ranty. Extended warranty service available at the following rates: 3 Years-$25.00. 2 Years-$ 15.00. SATISFACTION GClARANTE'E: If, for any rea­
son, the ORIGINAL PURCHI\SER, is not satisfied IItith the unit purchased, a full refund o f the purchase price will be issued if the unit and all accessories
are returned to us UNDAMAGED WITHIN 25 DAYS of the date of original purchase (Invoice date). This policy exclooes any additional freight that may
be incurred, end in no event modifies or limits the limited warranty.

CommunIcations
2251I Aspan Street . Lake Fores t . California . 92630-6321 • (714) 581-4900. Toll Free } -8oo-523-6366

CIRCLE 2 79 0 N RUOER SERVICE CiIoRD
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TUNERS STOCKED:
NYE MBV-A3 Killowatt Tuner

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

los Preclos Mas Balos en Nueva York

WE SHIP WORLDWIDEl

C ES s,mpl.. . Aul0 pa le ll 510·SAW ,1t Pa te ll FM
l'ansee' ''e' l o Yo ur l elepllO(le Grea t Fo '
l ..lepllone C411s F'om Moo,le To Base S,mple
To use. 510SAJS10SAl1
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SANGEAN Portable Shortwaya Radios.

KANTRONICS
UTU. KAM, UfU.XT.
KPC 2400. KPC IV.....

H~m Towe<s

& Antltnnu. -.d
••• -•• -. ; RtMor'1 WIll be

f. ".. • • sll 'PI*I d...ed 10 '
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Co<5a,r II. PAAAGON "ock!sl Call.

AMERITRON AUTHORIZED DEALER

ONV Salety
belts-In stock

COMIIIERCIAL
• H...III
~~

SlOOtED.
-,~
~

HIEOUENCY
COUNYEIIS'1-..1._
1'''.''

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

ALiNCOAL024T
OJ-tOOT

BENCH ER PADDLES.

BALUNS LOW PASS FILTERS

IN STOCK

DIGITAL FREQUENCY COUNTERS
Oplo lleC1ronics model 13OOH. G-13QOMHz

Triony• . Model TR· 1000, 0-600 MHz
long·r."'i!. W" . I. n

Tele pllo ne lor e~OO'1 in s tock

SHORTWAVE RECEIVERS
STOCKED

t ' MIRAGE AMPLIFIERS
: ,~ ASTRON POWER SUPPLIES
,Y' Saxton Wire & Cable.lnt'l Wire

•

KITTY SAYS: WE ARE NOWOPEN 7 DA YSA WEE K.

Saturday & Sunday 10 to 5 P.M.
Monday·Friday 9 to 6:30 PM Thurs. to 8 PM

Come to Barry's lor the best buys in lown.

Computer Interfaces
Stoclted: MFJ-127OB
MFJ-1274, MFJ-1224, AEA
PK-88. MFJ-1 278, PK·232
WfFA)(.

AA 900 __ s...r. 100
en. Co>"s 27-5' .108_ 114.
406-512. 801)-950 MHl$299

FT.767GX, FT·757GXII , FT·311 RM,
FR(i.8800, FT·736, FRG-9600,
FT-4700RH, FT 2121712RH.

YAESU!COM Uo~.~'__ ~.
FT

.231731331727R lCOM : ure. H16. V l 00, !MOO
IC2AT/12AT MAXON. lolOlOROlA.

fT ·2111709RIH 1C02AT.32AT YAESU:fTH2005/2007
Antenna, FT_190311123 IC214GAT UNIOEN, I'l~GENCY. KING. U D

FTH 2OOSI1OO5 1C-AW1$ -.oE tCOUW!>._,Yl'OO
M . es. CuIftlnft. Hy-G8n,' 1C-448 ... AIllATtON ICOU A20 Hl
HuI1IIr. KlM , r.ETZ. ....,.
MOO\JBLQX, lONNA .Bunernut

Budwig ANT . Products
Nfl.·TECH OVK·l00 DigilII YQiee KtyeI
FLUKE 77 Multlmeter

Ring in the New Year
With the best of Barry's New Gear

KENWOOD

METRON MA·1

VoCom/Mirage/Alinco
Tokyo Hy-Power/TE SYSTEMS
Amplifiers &
S/8>.. H T Ga in
Antenna s IN STOCK

MICROLOG-ART 1, Air Disk,
SWL, Morse Coach

Soldering StatiOn 48 WaUl $68.

M~a,a M~(lt o<s-

Amateur Raal() COUfSf' S99 95

TS44OSIAT. R-SOOO. R-2000, T5--9040 SlAT, TM
221A1421A. TM-257OA1SOA13OA. TR-751'" K_
..ood Se<vice Repa.... T~n1A. T5--711/811A.
TM3530A. TH205AT. TH215A. TM~21A. TM·
321A. TSl40S. TS880S. RZ·I . T5--790A,

AEA 144 MHz
AEA 220 MHz
AEA «0 MHz
ANTENNAS

MAIL ALL ORDERS TO: BARRYElECTRONICS CORP., 512 BROAOWAY, NEW YORK CITY, NY 10012 1FOUR BLOCKS NORTH OF CANAL ST.)

N Y k Cit I LARGEST STOCKING HAM DEALER
ew or y. COM PL ET E REPAIR LAB ON PREMISES

UAqul S. Habla Eepanol"
BARRY INTERNATIONAL TELEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT

FOR TOP PRICES
MQn<l.oly . F" O.y 9 ... .M . 10 630 I' M TIl.... 'l4a y to II P M
S.t ....d.y & S"""4Y 10 ... .M 105 PM. (F._ P4rk ,"9)

IRT/LEX·"Spri ng SI . Station" . Subway. : 6 MT·
" Prince 51. Stalion".IND·"F" Train·Bwy Stalion"
Bus: Broadway 16 to Spring St. Path-9th S1.I6th Ave .
statco.

CO....ERCIAl RADIOS
STOCKED: !COM. Motoro­
Ie, MAXON , Sl a nderd,
Yaesu , We serve municl·
paI~in. businetses. Civil
o.fenn. etc. Portablft .
mobi l•• , b• • • e. fa­
peale<a...

ALL
SALES
FINAL

We Stock: AEA. AARL. Alin<:o, Ameoo , Amerilron. Antenna Specialists ,
Astatic. Astron, B&K, B&W. Bencher. Bird, Butternut, COE, CES, Cushcratl ,
Oaiwa, Eimac, Henry,Heil, Hustler. Hy-Gain. loom, KLM, Kanlronics, Larsen,
MJF, J ,W, Miller, Mirage. Nye. Palomar. RF Products. SaJlton, Shure,
Tempo. Ten-Tee. TUBES, veesa. Vibroplex, Ouple~ers . Repealers, Scan­
ners. RadiO PubliCalions. uocen. Kenwood, MaKoo. RFC.

WE NOW STOCK COMMERCIAL COMMUNICATIONSSYSTEMS
HAMOEAlER INQUIRESINVITED PHONE IN YQVR ORDER & BEREIMBURSEO

CO"MERCIAL "ADIOS lloeked" ._,..Iced on pr.ml•••.

Amateur Radio Courses Given On Our Premises, Cali

E• .,ort Order. Shipped Immedl.tely. TELl!X 12.7870

FAX: 212·925·7001

CIRCLE 4 1 0l'I MADER SER VICE C"'1rO
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THE HACKER'S SHACK
Transceiver from a spectrum analyzer and tracking generator?
by Steven K. Roberts N4RVE
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•

T his is an interim of sons-a time of
misleading stability between bouts of

nomadness. It's a respite from tire itch, a
chance to develop a pot belly with unspent
kilocalories. and a time to collect new equip­
ment to further burden the already overload­
ed bicycle. Maggie and I are in a Silicon
Valley layover, dedica ted full -lime to the cre­
ation of the Winnebiko III .

In the coming months , there will be plenty
o f space in these pages to di scuss in sat isfying
detail the components of the new bicycle­
mobile supershack. I've just started surgery
on the mullimode Ranger 3500 (for the
10 meter seaso n is upon us). and many
other strange projects arc beg inning as well .
BUI I want to take a different approach
th is month, one insp ired by the Hacker's
Conference , rooms full of state-of- the-an
test equipment, and a mad vision of future
radio .

Bizarre lind Colorfu l

A hacker, contrary to the recent slanderous
allegations of CBS News, is not a computer
criminal or some kind of evil-minded rcvolu-
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tionary . Those do exist, of course , but not in
the subculture of creative genius that lies be­
hind every new technology. A hacker, quite
simply. is one who derives the greatest possi­
ble pleasure from circumventing limitations;
a des igner who leaps the bou ndaries of con­
vention . pushes new ideas past the skeptical
mainstream of an industry. and stay s up all
night in the wild-eyed fervo r of creative in­
sanity. Hackers are a bizarre and colorful
bunch. and when I attended a whole confer­
ence of them in the Santa C ruz mountains this
month , I witnessed an unrestrained intellec­
tual energy that was almost frighteni ng. It
certa inly seemed to frighten CBS . .. which
showed images of my bike while speaking
ominously of a band of revolutionaries gath­
ered in the hills. plotting their next attack on
the valley below .

The hacking phenomenon is ge nerally
asso ciated wi th co mpute rs, for it ha s
spawned such phenomena as the Mac. Hy­
pc rmedia, and all manner o f whiz-bang soft­
ware and graphics magic . But any technology
with a future is, by definition, eminently
hackable .. . so let's consider the " radio

hacker" and what his or her station might
look like .

The Ultimate Rig?

First of all. let ' s agree on something. Thi s
rig has to be realistic. something you could
assemble today . We 're talking realtechnolo­
gy here. not dreams of future offerings from
the Big Three. The fantasy is that these tool s
will someday be available for less than the
hundred grand that they would cost righ t
now . . . One of our general requirements is
total agility in the electromagnetic spectrum,
along with the ability to generate and demod­
ulate any communicat ion mode. We should
be able to track mysterious signals. even if
they 're drifting. and determine their spectral
content . We need to freeze events in time .
pretriggering if necessary . All types of signal
encoding, analog or dig ital. should be emu­
lated in software. There should be plenty of
clean power to the legal limit . robust anten­
nas . and convenience features such as total
remote control and au tomated operation .
And , to satisfy the hacker within. there must
be endless reserve capability for trying out



new ideas and probing the limits of ex isting
systems.

In a sense. any radio recei ver is a spectrum
analyzer. but one with a narrow window that
moves with the cursor . What if we opened up
the view o f the spectrum , covering the famed
"DC to daylight" range at any level of mag­
nification? It turns out we don '( have to invent
this at all ; they 're available off the shelf from
Tektronix and Hewlett-Packard.

One of the least expensive spectrum ana­
Iyzers in this class also has some of the most
interesting featu res. The Tektronix 27 10 (see
PhotoA). covering the fairly modest range of
10 kHz to 1.8 G Hz (rJK)S( of their models go
to 325 GHz), offers the interesti ng feature o f
demodulating any signal highlighted by the
cursor. with AM . FM . and rastcrized video
the basic options. What if we take one ofthese
analyzers and give it a high-gain tu nable front
end. a product detector , and a GPIB interface
cable to a host computer? Do we
have a passable receiver?

To find out. l spoke with a
few Tek engineers . and sure
enough, it's not a mad idea at
all . In fact, Stan W7NI and Ken
N6RO have dreams of mak ing
an all -Tektronix QSO between
Ponland and San Francisco us­
ing only off-the-shelftest equip­
ment. The transmitt er? How
about a tracking gene rator that
follows the spectrum analyzer's
sweep. locked on frequency by
setting the inst rument to zero
spa n dur in g a QSO ? I ' v e
wat ched the mach ine handle
video. 2 meter FM. and AM
broadcast with equal felicity .
You just set the cursor to an
interesting peak o r a specific
frequency and tell it to dcmodu­
late to a built-in speaker or the
screen . All bands. all modes,
any bandwidth, computer con­
tro l, grap hic use r i nre r ­
face .. . not bad for SIO ,OOO!

Once a true hac ker sta rts
thinking like this and ignoring
price. things rapidly get out of
hand. By the time we add a
broadband kilowatt linear , a
full-size log periodic along with
other appropriate antennas, and
full remote control of the whole
system via laptop computer and
96OO-baud TNC . . . we have a
pretty ha rd-core ham statio n.

A license 10 Tinker

In reality , of course, commercial spectrum
analyzers are not optimized to perform as
rece ivers. There are many features we have
come to expect in communications gear. in­
cluding IF passband tuning. and so o n. But I
suggest th is not-entirely-absurd concept to
make a point: we 've grown so accustomed to
buy ing special-purpose boxes to handle the
essence of ou r hobby that the original spirit of
ham radio has become almost vestigial ,
present only in the bard-core cadre of wizards

and inven tors who keep bringing us new toys.
It's a dangerous pattern . I've met a number

of packereers. fo r example , who really don't
know what's going through those wires be­
tween computer, TNC , and HT, other than
somethi ng vaguely defined as "data. " Whi le
the re's a lot to be sa id for a turnkey rad io data
communications technology available to the
masses (I'm all for it) , we hams carry a li­
cense to tinke r. Even though this hardly con­
stuutes an obligation. it sure as hell is a plea­
sure . . . and as the average intellige nce and
ed ucation o f the American human slowly
falls , we find ourselves in the position of
being the only ones outside the engineering
labs who can actually make electronics work.
That the designers among us are on the de­
cl ine, I find disturbing .

The energy at the Hackers' conference
typified the spirit that should appear in the
top 1-2% of ham radio operators : a mad.

Photo B. 1M Crral« S012.

almost obsessive desire to build new systems
(or make the old ones perform beyond the
dreams of the ir c reators) . If this touches
something within you. by all means .. .go
for it !

Radical Oscilloscopes

All th is talk of test equipment reminds me:
a few months bad in these pages. I lamented
that I carry no oscilloscope on the bike . That
has finally changed. There are too many situ-

ations where the complexities of the system
de mand something a little more capable than
a logic probe and multimete r.

The Crearcc scm. shown in Photo B, is a
West German marvel that packages, in less
than 2 pounds. a complete dual-chan nel 20
MH z storage scope with 46 waveform memo­
ries. It ca n per form calculations between the
incoming channels. or between eithe r of them
and any stored waveform . It has four cursors
per channel , with digital read-out of their
rela tive time and amplitude values . Ten
"setup memories" allow you to recover
weird configurations , and the 5O-key key­
board lets you define every conceivab le
scope paramete r with a structured command
language . There is even a multimeter mode,
which is more exciting than it sounds: a repli­
ca of the waveform is di splayed in the lower
right comer while the bulk of the screen pre­
sents a constantly updated table of peak-to­

peak , zero-to-peak. ave rage ,
RM S . pe riod , a nd freq uen­
cy ... complete with calculated
maximum error percentages
based on the position of anenua­
tors and various internal fac­
tors!

This unit is quite a departure
from traditional oscilloscope
designs , and the company is in­
troducing a model early in 1989
that ca rries the concept to its
logical conclusion: an optically­
isolated RS-232 link will allow
the SC04 to serve as a data-ac­
quis ition front end for digital
signa l processing , QC, or any
other " smart instrumentation "
application .

Power for the scope is pro­
vided through an external cable
tha t ca rries +5 and + / -12 ,
power easily derived from the
existing switching supplies on
the bike. I also carry a small AC
supply for extended sieges at a
bench , such as the one that's
going on now . Interestingly ,
this little unit is so comfortable
to operate and so easy on the
eyes that I'm finding it prefer ­
ab le to traditional lab scopes,
except in those rare cases when
20 MHz simply isn 't enough
bandwidth .

In next month ' s installment ,
we should have a look at an im­
portant pan of the new bicycle­
mobile ham shack. the Ranger
3500 10 meter rig. Until then,

cheers from somewhere in the elecrromag­
netic spectrum! m

Non;: For fimhu 'n/ ormtlIion ..... 1M Creusec SC02
ltuNJ-IwlJ osriUoroop<' . rorrl<X't Krtl PiM . CrNl~. JJ 7
Kifrr Road. Satr,a Clara. CA 9j()5/ : 408- 718-J 744.

For '"/o,,",,lion on Ihr Trklm" u 1710Sprcrru", Anal,r.­
rr. call 8QQ..8.J5·94JJ and a.,k for your near..sl salrs
o/fiC'<'.

FittnlJy. "'.\' Compl/l ing AcroloS A_riel~ ronlinws
10 bf' Q>'Qil4hlr for W 95 pi.... S2 sh'PI"IfR from: e-.pw.
i"6 A.cros.f A.....riro . IJ06 RidgrM'ay A,.. . ,"'r-- AfbaIl.v. IN
47150.
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Number 16 on your FeedbKk c.rd

Hamcall
Gal/sign info on your microcomputer.

Buckmaster Publishing
Whitehall

Rt 3, 60x 56
Mineral VA 23117

(703) 89+5777
Price Class: S30Iyear

(long distance connect calls not included)
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Time and $$$ Considerations

Hamcall doesn't oller any real advantage to
a ham who looks up only one or two calls every
once in a while. US VHF and above contesters
and DXers, WAS chasers , and others who
need to find the addresses of many US li­
censed hams, however, would find Hamcall a
real eye- and time-saver. Since the system
operates in lull-duplex mode (i.e.• it can re­
ceive and transmit simultaneously), if you are
equipped to do the same, you can lessen con­
nect time by typing ahead of the service re­
sponse. Just turn on the capture function to
save to disk , and enter the calls one aller
another. Hamcall spends about 4-6 seconds
per search for acallsign. One hundred search­
es thus means between 7-10 minutes of con­
nect time. At ATT evening rates (35% off), this
comes out to a maximum of $2 for the toll from
anywhere in the US. With a lillie ingenuity,
and the appropriate software, you can print
out these addresses onto mailing labels and
affix them to aSl cards!

Conclusion

Hamcall is conven ient and easy to use,
especially for those already familiar with
the WOl1l ings of micros and modems. Hope­
fully, Buckmaster Publishing plans to get
inter national ca llsign informa tio n, and
perhaps even name and address search
field opt ions, on-line in the not-too-distant
future . (Until recently, Buckmaster publiShed
Name and Geographical Index Gal/books) .
All in all, however, Hamcall is a good start
for a service very much needed in the ham
community. III

HamCaIl vs. Callbook
There are three elements, or " fields," in­

volved-callsign, name, and address. Both
Hamcall and The Gal/book have only the call­
si9n as the search field, i.e. they are useful
only to find an unknown address and/or name
from a known callsign. On the down side,
Hamcall gives information only on hams with
US licenses. On the up side, Hamcall's direc­
tory is updated every month---compared to
the Gal/book's quarterly updates, which in­
volves referencing up to lour diNerent sources
(the yearly Gal/book and three supplements).
It also retains previous callsigns of upgraders
for up to one year . Buckmaster flushes out the
old calls every December. I changed my call
from KA1HY to NS1B on 14 June, and Ham­
call, in early October, produced my name and
address under both calls .

I Class

Operation

I had to follow the instructions carefully
when I first signed on. Unlike most on-line
services, no introduction appears when Ham­
call answers the call. As stated in the instruc­
tion sheet, the service waits lor the user to
send two returns in order to determine the
user's system baud rate. (My system is a Stan­
dard Turbo 10 micro (a PC Turbo clone), BCN
Smartlink II modem, and Crosstalk XVI com­
munications scttware.)

The service then asked fo r my pass­
word (five digi tS) . After having called in a
few times, I discovered that it always tells
you on the first entry that the password is
incorrect, whether or not you entered it cor-

rectly. Typing in the
password correc tly
the second t ime
brought me to the
next step, where it
asked for my call­
sign . Aller giving
that, I had access to
the directory.

Operation was ba­
sic from then on. The
s e r v i c e simply
asked. " What Call:"
After I gave it a call­
sign, it took a few m0­

ments to display the
assoc iated name
and address , and
then immediately re­
peated the query .
When I gave it a call
for which it had no in­
formation , it came up
wi th " No Match."
Typing " bye" signed
me off the system.
That's all there was
to itt

Once I gained
some facil it y with
gelling on the ser­
vice, it took about two
minutes to get to the
directory, which cost
between 50 cen ts
and a dollar for the
toll call.

supports 300, 1200, and 2400 baud modems),
and extra help with the service, which is basi­
cally menu-driven.

• , ... ,__ 1...

CIRCLE 145 ON READER SERVICE CARD

......... c _

Progr.m f ".tur• • :

Ru.. on IBM Pe..onal Compute.. and compatibles w; th minimum
256K RAM and CGA EGA or VGA graphics capabilily.

• Comai,. entire qu..tion pool lor Neh lie..- cta.... 1 .... EJtra
cia... version conrains I.... qu..11OI'1 pool lhal *,,1 bec~

"lIeclive In Nov" mbe r I , 1~88.

• Wort< ....th I.... enlire pool or selected . reas. ie. -Rules lind
R"gulal ion,-. - Practical Clrcu il s- ..IC.

• Includ..s lull sere"n graphics on appropl'iat& qU&Slions.
Logs mu"ipl" Sludy _ sio.. " nd 11"0_ r..suming at a Ial&r
l i m.

Returns 10 r...... mo&&ed qunlions it desired.
• Creates rllmOonly generaled u"'Ple ,,,&IS lind . nalyle& ...uh

sho.,ng ...n lor . ddil iona l sludy.

CDI ......... 10..-

QSO Soli.....
208 Pllrtridg" Willy

K.nnen Squ...... PA 19J.ll
21 5 ·H7 ·21 09

Gening set

Aller signing up lor the service, Buckmaster
sent me a page and a half of instructions. It
supplied the necessary information for getting
on-line and using the service. This included a
five-digit password. access phone number,
modem settings, and baud rates (Buckmaster

I t was bound to happen. With the explosion
of on-l ine services-into which anyone with

a computer and a modem can call 10 gel all
kinds of information and perform all kinds of
interactions, such as reading the up-to-the­
hour UPI news, booking a plane ticket, or par­
ticipat ing in one of hundreds of forums cover­
ing topics Irom (yes, Amateur radio!) to
Zoology-someone would gel around to
putting a callsign information service on-line.
This " someone" is Buckmaster Publishing.
and the service is Hamcau.
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Manufacturers of Quality Communications EquifJ'ment- --

oRepeaters
-Llnks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers

Hi Pro'E' EXPANDABLE REPEATER SYSTEM
• A NEW CClNCEPT IN R£PEATEA DESIGN. THE HI f'n:! " E" IS AN~ REPEATER WITH THE FOt..1.O'NING FEATURES, A BASIC REPEATER WI«;H WOI.A.O IN­

ClUDe A COMPLETE RECeMR, TRANSMrnER, COR. FRONT PANEL CONTROLS NID lNOICATORS. l..OCAL SPEMER AM) IMC JACK AND CA/'It.8L.£ OF FUTURE

EXAO.N SlON. All HOUSED IN AN EXTREMELY RVGGED. ENCLOSED, 19--lNCH RACK MOUNTABLE CABINET

• THiS SYSTEM CAN BE EXPANDED AT TIM E OF PURCHASE OF! CAN BE AN AFTER-PURCHASE ADD ON THE ADD ONS ARE_HIGHER POWER . 1101220 VW:; POWER

SUPPlY. lOEN11F1ER. AUTO PIl.TCH. OR COMPUTER CONTROLLERS. IN AODmON TO THESE .-00 ONS AN ADDITIONAl RECEIVER AND TRANSMIITER CAN BE

~ NTERNALl.Y FOA USE AS CClN1'ROl. UNKS. REMOfE 8ASE OR 0UAl BAND oPERATJON. ETC
• AN EXTENSION FIO.NEllS AVAlLA8l..E FOR lOCAL Io'ONrTOAlNG OF THE REPEATER AH:J CONTAINS All NECESSN'IY METERING. STATUS lIGHTS AND INDICATORS. All

ADD ONS ARE AVAlI..ABl.E FROM TtE COMf'It.NY AND ARE COMPlETE INCl.lJl)ING INSTm.ICTlONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051
CEl.

Telex 499 0741 MELeO

WRITE OR CALL FOR OUR COMPLETE CATALOG
CIRCLE 47 ON READER SERVICE CARD

29th ANNUAL

TROPICAL HAMBOREE
A.R.R.L. FLORIDA STATE CONVENTION

FEBRUARY 4·5, 1989
TAMIAMI PARK FAIR GROUNDS

10901 S.W. 24t h Street (Co ral Way), Miami, Florida
HO URS: 9 A.M.-S P.M. SATURDA Y . 9 AM.·4 P.M. SUNDAY

FREE PARKING 15,000 VEHICLE5 0

1,000 INDOOR SWAP TABLES 0

300 CAMPSITES WITH FULL HOOKUPS 0

• 200 COMMERCIAL EXHIBIT BOOTHS
o COMPUTERS & SOFTWARE
o LICENSE EXAMS

Reg.strenon. S5.00 Ad vance - 56.00 Door. Valid Both Days. (A d vance dead line January 30th.)
Sw ap Tab les, 2 Days: $16.00 each, Power; 51 0 .00 per User.

A ll swap table hold ers must have reg ist rat io n t icket.
Campsites: $12,00 per Day . Includes Water, Power, Sanitary Hookups & Showers.
(All RV vehic les, te nt camp ers, va ns, tra ilers welco me - no ground te nts, o ieese)

Headquarters Hotel: Miami A irport Hilton, 51 01 Blue Lagoon Drive, $75.00 Single or Double
Alternate Hotel : A irport Lakes Holiday Inn, 1101 N.W. 57 Avenue, $50.00 Single or Double

Reservation forms available through Hamboree Chairman, December 1st

Make Checks for Registration, Swap Tables & Campsites Payable to: Dade Radio Club
Mai l t o : Evelyn D. Gauzens, W4WY R. Chairman. 2780 N.W. 3rd St .. Miami. FL 33125

Ex hibit Booth & Program Book let Advertising:
Call Evelyn 1305) 642-4139 (Home) - or - (305) 233·0000 (Office )

(BROCHURE WITH FULL DETAILS AVAILABLE DECEMBER 1st)
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CI~LE 328 ON READER SERv ICE C"RD

80_ IOM
US.lransm.tch
132 ' o verall
Ml tchlng )(FlYIll
Un. Il olat or
Vort R""lator
ColI . fed
bumbled
$69.95

Panadaptor especially designed
for the R·7000 receiver. For use
with a standard scope . Variable
span width from I to 10 Mhz .
Uncover unknow n elusive Signals .
Complete with all cables, & 90 day
warranty . $3.49.95 Shipped. Po .
res. odd 6% .

GTI Electronics
RD 180 X 272

l eh ighton, Po. 18235
7t7-386·4032

R-7000 Widespan Panadaptor

THE R,F . CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877
(301) 840-5477

PRICES DO NOT INCLUDESHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4~

UPS C.O.D. ADD $2.25 PER ORDER

CIRCLE t II ON READER Kl'lVlC£ CAItO

THE RF CONNECTION
" SPECIALIST IN RF CONNECTORS AND COAX·'

Pe rt 1\10 .
Pl,259/USA
U · lsP·IOSO
U8n
Pl-2~1

lIG- H 5
lIG-176

UG-1101U ,, _ AG-! , 21 3,21., .t.rnpneno;O 2.95
lIG-211l1U NMM RG-a. 21l , 21• . "''''C, 4.00
991 M"I" IIMIle p.., !or9913, 9086, 8214

1115UG- lID1U &UG-21BlU N'. 150
1JG·21D1991 3 "M~~ for 1lG-8 ,,,tr1 9913 f'!n 395
UG-2 1Bm13 NMHlorIlG-8 .. ,l/1 9913 Pln 4 75
UG- 146IU "r.l* 1O SD-2l 9,7ellonU5A 5.00
UG-8JIU " """ to Pl .25t. l e11on USlo 500

" THIS UST REPIIES£NTSOfroIlY A
FRACTION Of' OUR HUGE INVENTORY"

CIRCLE 250 ON RUDER SERVICE CARD

PC HF FACSIMILE $79.95
ClIICL£ 339 Of'l RUDER S£RVICE CARD

CIRCLE 3 4 8 ON R£ADER SERVICE CARD

ACCfl1)Iele~ rec;eptlon system tor yr:u
IBMPC ex~ seceve glfiSUlle i'nages
n l4' to16shades orPSIlBdo cob' clepto lCh;l
l.OCf'l '/OSg~ c;<I"d a-cl prner
lrri rioos :

OefrcdJatOf 50 Page M<nJi!l
Soltw/Se TutCfial cessene

AelJ*1llI :
HFreceiver PC wilt1 320K
G"<Vics c/Sd Senal port

•Complete RX-TX·Phone Une Interface
• RepealerControl • Auiopaich
"ew 10 I Tailbeeps
• Remote BaseJTape • 12 VACIDC Oper.
• Reverse Patch · OTMFDecoder
• PulseJTone Dialing · 90 Day Warranty

Wired & Tested wfmanual .. .$219.95
OiSl nbuled by:

R &: L Electronics
575 Main St. 1Hamilton, OH 45013

1·800·221·7735

lffi] 513:99 1,

NEW!
~OIj,S e "GZJ"GOI\,

Made Eas, & Fun
Introducing the most Comprehensive and Easy·
to-Use code course available today!
-MORSE TUTOR is available lor IBM ec. XT.
AT, PS/2 and compatibles.

FEATURING!
• 1-100 word/minute code speeds

• Standard Of Farnsworth modes

• Adjustable code tr&quency

• Over 1 Billion possible random esos

• Letter, number, and punct. mark coverage
* Sell calibrating/menu driven des ign
• Display te~l-while listening or alter copying
To Upgrade or learn CWoSend check or M.O, /of
S19.95 -+- 52 S&H 10:._,-..-

99][ REFERTOOST-,._--a-..."-,..,.... JUl.Y '88 P 49
.ur,'.,n~

21881 Summer Circle, Dept. MTS
• Huntington eeecn, CA. 92646

CA. ReslClents add $ 1.20 sales tax
HON..v.......eLE ~UNCU: ',,,,y..: 'SBOOKStELF ,

THE ARFIl. & FINE DE.a.l..EItS EvEAYW>E1'lE

AMPHENOL SPECIALS

ClRCU 2 52 0J0I RU DERSERVJCf: C" AD

MISSION CONSULTING. INC.
MISSION COMMUNICATIONS ~b
1190 3 Ahel·Clod,n, Su"~!>OO

HOUSTON. nus 7108 2

>

34374 EAST FRONTAGE ROAD
BOZEMAN. MT59715 (406) 58&11 90

CIRCLE )0 ON RUDER SERY!C£ CARD

VISA ~ llASTERCARD ACCEPTED
SHIPPING IS ADDm ONAL

C&ll TOLL FREE

1-800-USA-9913
In N ol 201__7--6424

110·4 Route 10
E&II~ H anover
NJ 07936

TNX.rIM N2GKW e BILL KA2QE P

Copper-clad 14 ga. (7x 22)
7c a foot (a.ny length)
Identlcal to Belde n 6000

PL·269 sUver (mica filled) '126
00·210 'N' male cable e nd 2 .75
DO·2 ID 'N' (tltted ror 9913) 3 .50
UG-29A 'N' Barrel (Ja.ck -ja.ckl 4 .50
UQ·57B "N' Ba.rTe1 (pl ug- plug) 5.20
UO-58A 'N' Chusl8 recep\aCle 3 .50

SPECIALISTS
IN FAST TURN

P.C. BOARDS
PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR .\ toRE I I\'fDRMA T10.\' _

,~,. M id land1"'11 Techno logies

QEP's CLOSE-QUT SALE
You ' re n"" see Ie.~. ""PPM' p",,- WILL drln up
the pr lOll o f lXlU' ...en mo.... __ bUy It NOW ,

c"";,,, =~~_..

WE HAVE EXPANDEDANO NOW STQCP;
WANY NEW PRODUCTS WE CARRY

AEA Al.J(;(). AIolECO, AlII' SUPPtY. -*I'Ko\ DElTA. AHTECO.
AARL 8&BHSTRtJI,lE NTS, BARKER &W'l1J,IJ,lS()N.IlEtlC>ER.
BOIoI .oJ\, BlITTtRNUT, BEE. CUSHCRAFT, COt.IMUNICATIQN
SPECIALISTS, CRB RESEARCH, OAIWA. DIAIoIOND, HENRY,
HUSTLER. HAMRADIO, INTL , CRYSTAL, INn.. WIRING &CABLE.
KANTRONICS, KACHINA, KENPRO, KDK, KLMIMIRAGE, LUNAA,
LARSON, MOBILE MARK, UFJ. NEUTECH, NCG. NYf:. PERIPH£X.
CST, RF INDUSTRIES. RAOIO PUBLICATIONS, RADIO AU
CAW IOC)Il;. SAloISQN, SPI-M. SMILEYANTENNA. SANTEC. SYN
TEXTl.ES. J3lo1AG, STANDAAO. TAO,TEN-TEC.....ALOFI. VECTOR.
~WEST. WEll.YAE.SU,AMJCOW
InhouH HMoe llvll1lalMt (71l1 179,17.-
Jusl _,argM1U$II~ t.lu 16"72 "CON ut

CIRCLE 187 Of'l READER SERv ICE CARD
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~ASTRON
16,;, CORPORATION

9 Autry
Irvine. CA 92718
(714J 458-7277

INSIDE VIEW - RS-12A

ASTRON POWER SUPPLIES
• HEAVY OUTY • HIGH OUALITY • RUGGEO • RELIABLE'

SPECIAL FEATURES PElfOR.UCE SPECIFICATIOMS
• SOUD STATE ELECTRQNICAUY REGULATED • INPUT VOLTAGE: 10!>-1 25 VAC
• FOLD-BACK CURRENT UMITINGPrctects Power Supply • OUTPUT VOLTAGE: 13.8 VDC t 0.05 volts

from excessive current & cootinuous~ed output (Internally Adjustable: 11 -15 VDC)
• CROWBAR OVEfl VOlTAGE PROTECTION on all Models • RIPPLE Less !han 5mv peak to peak (full load &

uCI,I II·U. I1-4A. IS·5A. low Iinll)
• MAINTAIN REGULATKlH & LOW RIPPLE at low ure input • AI...n il,". wit' no VAC i. , .1 n ltl"
-go

• HEAVY DUTY HEAT SINK . CHASSIS MOUNT RJSE
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRAHTY • MADE INU.S.A.

MODEL AS-SOA

RM SERIES 19" X 5'/, RACK MOUNT POWER SUPPLIES

C..u..... IU ' Sill filII 0 1" i••
1l0DEL h l'IA_,'1 lA.,'1 II x W)(' WI. (lh.1
RM-l2A 9 12 Sv. x 19 x 8'1. 16
RM·35A 25 35 5'4 x 19 x 121'1 38
RM-SOA 37 50 5'1. x 19 x 12'11 50

• Sepafate Volt and Amp Melefs
AM-12M 9 12 5'4 x 19 x 8\10 16

MODEL AM-35M
RM-35M 25 35 5'4 x 19 x 12111 38
RM-5OM 37 50 5'10 x 19 x 121'1 50

RS-A SERIES c..ti..... ICS' Sill filii ) nl"ll,
MODEL OM" [.....u fA.,., iii x W x D WI ·llh.j
RS-JA 2.5 3 3 x 4l1, x 5'4 •
RS-<A 3 • 3lio x 6111 x 9 5
RS-SA • 5 3'h x 6\1 x 7"" 7
RS-7A 5 7 311x6V,)(9 9
RS-7B 5 7 .. x 7", x IOlio 10
RS-1 DA 7.5 10 .. x 71ft x 10'1. 11
RS-12A 9 12 4'11)(8 )( 9 13
flS.1 2B 9 12 .. x 7'1l )( 10'4 13
RS-20A 16 20 5)(9)< 101,2 18
RS-35A 25 35 5 )( 11 )( 11 27

MQOEl RS-7A RS-50A 37 50 6><13,,">< 11 ..
RS-M SERIES C'lli'U" les' Sizi (1"1 n l"i'l

MODEl OM" (AII ,.I [AII , _) H x W x D Wt. llh.,
• Switehable volt and Amp meter

flS.12M 9 12 4111)(8)(9 13
• Sepal"ate 'tOIl and Amp meters

RS-2OM 16 20 5x9)( 10\', 18
RS-35" 25 35 s x u x u 27
RS-SOM 37 50 6 >< 13%1 )(11 ..

VS-M AND VRM-M SERIES • Separate Volt and Amp Meters . Output Voltage adjustable lrom 2-15 volts . (Anent limit adjustable from 1.5 amps
111 Full Load

Cn".u.. es- SIIIIII I S'I"I••
MOOH Dlt, lA.,11 lA.,11 I x Wx l WI. 11h.)

@13.BVOC @IOVOC @5VOC @13.BV
VS-1 2M 9 5 2 17 4\11 x B x 9 13
VS-20M 16 9 • 20 5x9x 10'" 20
VS-35M 25 15 7 35 5x11x 11 79
VS-SON 37 22 10 50 6 x131;, x11 ..

• VariablI rack mount power suptllies
VRM-35M 25 15 7 35 5'14 x 19 x 12", 38

MODEL VS·35M VRM-SOM 37 22 10 50 5'1. x 19 x 12'k 50

RS-S SERIES • Built in speaker

Culln.1I ICS ' Sillll_, O i"I••
MODH l.l ,IA. , 11 A.,I I xW xl WI. Ilh .)
RS-7S 5 7 4 x 7'it x 101;, 10
RS-1OS 7.5 10 4 x 7'k x 10'4 17
RS-l2S 9 12 4'hx 8 x9 13
RS-20S 16 20 5x 9 x 10'h 18

' 1C5-lntermitlent Communication Service (50'1. Outy Cycle 5min. OIl 5 min. off)

•
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NUmber 17 on your FHdbac:k card

TROUBLESHOOTING GUIDE

FOR SWITCHING

POWER SUPPLIES
Trace the problem quickly with just a scope and a DC meter.

by Ed F. Rice W9 NGP

'0(jM S W<Tc~
fA} GUfUT OR ..

] ~-

rl. "
- _~'n

g: ·'(R~ c I~: DC

;:r&k )(IO~
.'..

.. ",. .~

T rouhleshootin2 Strategy

When there is no output vo ltage, begin the
process of troubleshooting by observing the
waveshapc at the gates o f the MOSFETs.

As indicated on the chart in Figu re 4 , the
result of this test divides the power supply
into two parts and confines further testing to
one-ha lf of the circuits . If yo u find any
waveshapc at the gates when the output is
zero. it is likely to be very distorted from the
normal because the regulator will be strai ning
to inc rease the OUlpul voltage .

The presence of any sig nal at the gates
indi cates that the input rect ifier and the
switch signal generator arc probably worki ng
fine . This leads to a check of the DC voltage
across the damper d iode. A DC meter will not
read accurately at thi s point because of the

around the choke collapses. ch arging the out­
put fi lter. This is the source of output po wer.

The combination of C3, Rl , and D4 is
called the " buffe r" or " snubbe r" circuit. It
shorts out the energy co ntained in the high
voltage spi ke ac ross the transformer sec­
ondary when the field collapses at MOSFET
cutoff. An open diode . 04, can be disastrous
to the transformer. MOSFETs. and diodes.

The switch signal generator is usually a
chip containing a flip-Ilop, a comparator to
sense the feedback, a so ft-start c ircuit to pro­
tect the MOSF ETs fro m being overdrivc n
before the output voltage bu ilds up , and shut­
down ci rcuit ry in case of an overload.

r.;:;­
~

- - = "--_ "£""""" £1) DC

" It (the troubleshootlng
chart) outlines streteglc

tests that quickly
eliminate testing of

whole sections of the
circuitry at once"

The output po wer rectifier. shown in Fig­
ure 3. is always a full wave cente r-tapped
circuit in high power units . 0 3 is a type of
damper diode which conducts when the field

I"\.Jl

The AC power switch is composed of a
power MOSFET feeding the output choke
and da mper diode. The MOS FET is sw itched
on and off at 50 kHz to 100 kHz by squa re
waves of varying duty cycles applied to the
gate. Regulation is accomplished by chang­
ing the duty cycle (not the frequency) to cor­
rcct for variations in the output voltage . Fig­
ures 2a and 2b show a transformer-less single
MOSFET ci rcuit and a push-pull ve rs ion
used in high power supplies.

P Qw (" QV1PU1
S W ITt~

PQW(R RlGul UlO
"lCT" '(" cc OIJ TP, )1

-

".~
' ~PU1 SwIfC" '«""'"
"lC" "( " G(N( R"mo

Switchin2 Su pply Components

The block diagram of a switching power
supply in Figure I shows the ov erall relat ion­
ships between the circuit d ivis ions.

The input rect ifier is often a simple Yi ­
wave system which rectifies the line voltage
and sends low voltage DC to the switch sig nal
ge nerato r and the AC power sw itch. A bridge
rectifier is used in high power units.

E ver had trouble with your switching
power supply. but didn ' t know where to

start 10 find the problem? Well. the trou­
bleshooting guide in Figure 4 presents a se­
quence of tests to follow when there is no
output from a switching supply . It outl ines
strategic tests thai quickly eliminate testing of
whole sections of the circuitry at once, so the
defect can be quickly isolated without the
need to lest a large number of individual
components.

Switching supplies are subject to all the
failures of co nventional supplies: destruction
of diodes in the input rectifier due to tran­
stems on the AC line ; chokes, diodes. and
transistors damaged by sho rted load (because
of the high efficiency of switching supplies. a
sho rted output results in a ve ry high voltage
elsewhere in the circu it); and overhea ting du e
to inadequate ven tilation or skimpy heat
sinks.

Fi~ur(' J. Bo.t diagrum of th(' relationships of Ih('
d ,jJerenJ circults in u swit{'ilin~ power supply,
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Fi~uf(' 2. a) Trun.iformer-It ss sing/t> MOSFETcir­
cuil. b} A push-pull version for high·power JX,wt>r
supplies. Figur(' 3. Schemmit" 0frhr output po.....r r..clijie r,
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Figuu 4. Troubl~shooting 8uid~ jor you,. switching po..., ,.suppl)'.

presence of an AC co mponent . For most
troubleshooting, at this po int it is enough to
know if DC is present or completely absent,
so your meter will do the job. When you
find a DC vol tage ac ross the da mper ,
and there is no DC output, the chart in Pig­
ure 4 sugges ts th ree parts that cou ld be
defective .

If the damper voltage is missing. a check
for the presence of any signal at the secondary
of the power switching transformer is in or­
der. As before , at the MOSFET gates, any
signal at the secondary will be considered
acceptable . The chan indicates three pans 10
check when there is a signal. And , if the
signal is missing , the four possible causes of
failure are shown.

" When no output
voltage, begin trouble­

shooting at the gates of
the MOSFETs. :

T he right side o f the troubleshooting
guide suggests a procedure when there is no
signal at the MOSFET gates . It is not ne­
cessary 10 test anyth ing in the power switch

or output rect ifier systems. Tests are con­
fined to the input rect ifier and the I e , beg in­
ning with a chec k of the input line fuse . This
is followed by a test for DC input voltage
to the chip .

O fte n , trou b le sh o o ti ng a s w itc h ing
type power supp ly is easy beca use the

high power ava ilable leads to charring or
total destru ction of the compo nents involved
in the failure , and it may not be necessary
to make many tests. However, even when
the fai lure is not obvious, you can usually
trace it quickly with a scope and a DC mC4
ter.1II

Watch this space for more details next month!

For Genera l In fo rmation & Tickets » Registrants and Exhibi tors con tac t:

Hamcation Information. P.O. Box 547811. Orlando. FL 32854
ORLANDO HAMCATION & COMPUTER SHOW

Sponsored by: Orlando A mateu r Radio Club , In c .

Hamcallon only minutes away
lrom Florida's main affractlons!

EXPANDED INDOOR SWAP TABLES
($25.00 for all three days)
Commercial Exhibit Areal

* Disney World * E PC O T Center
* S e a World * Wet n ' Wild * Water

Man ia * Bo a rd wal k & Ba s e bal l
* Chu rch S tre e t Station * Gatorland

Zo o * C hu rch S tre e t S ta tion

* FREE PARKING lor an vehic les .
24 hour RV sites at nearby campground

* Continuous Forums S a t u rday
a nd S u n d a y

* FCC EXAMS S u n d ay at 9 :00 am
*FREE Nov ice Exam 4 aM others $4.00

Form 610 p rovided . Register fo r exams on
Satu rday. Bring c redi ts and license .

ARRL
Northern Florida

Section Convention
April 7th, 8th, 9th

- 1989-
NOW BIGGER & BETTER

THAN EVER!

* REGISTRATION *
$6.00 Advance

(Unti l March 15th)

$8.00 at the door
Children under 12 Free!

" C'mon down and enloy
our Southern Hospitality"

CIACU 96~ RUDll'l S[R'tIC[ CARO
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Make a
contribution to
life after death.

COTRONICS OFFERS
Radio Shack's 10 Meter

Mobile SSB/CW Transceiver
A t A Special Introductory Discount

The Perfect First Radio for Novices
"

$ 2 54.95 Regularly $279.95 ("supply limited)
No tax for out-of-State Residents

TIiEAMERICAN HEART
ASSOCIATION

MEMORIAL PRG;RAM.

WERE FGHTlN8 FOR'vQUR LIFE

•American Heart AsSOCiationO

This space provided as a public service.

Radio Shock"s n@wHTX·IOObthe
perfect fif$l rig for a beginning He m
lind II superb mobile radio for /lny
emeteur. n's compect-c-z ~ x 7; ll. 7;·
- yet leaded with most-wanted fee­
tures.

Pushbutton seectcrs on the mike
permit safe a nd NSy QSY while mo·
biling lind a I Il-cbannel memory
stores fevcene frequencies . A front ­
panel frequency·lock switch prevents
accidental frequency changes. You
can fine·tune reception with :t 1.5
kHz RIT and select 25·wan or 5·w"n
QRP output. Coverage is 28.0 to
29.6999 MHz, SSB or CW with con-

Lowest Price
Nationwide

venient buill·in sidetone and ~i
Dre4k·in keying.

The HTX· \OO also has en easy-to.
see backlit LCD displlly, hefty 3''''''.1111
/Judio outpul . built-in speaker. and
rear·paneljack lor odding lin external
spe4ker. Bracket and DCcordindlXl·
ed. The lO·meter fun is just begin·
ning. Be a part of it with this afford­
able , top-quality transceiver!

Cotronies Inc.
Radio Shack Dealer

2200 S.E. Federal Highway
Stuart, FL 34994

1-800-848-3004

WG E Center, Peterborough, NH 03458 800·722·7790

DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

• Ifyou carr 3 Am ateur Radio i ill increase
your store traffic-and our dealers tell us lIiat
;0 is the hottest elling amateur radio

<:;;agazine on th newsstands touay.

• Increased store traffic means increa ed
for you. Ijam will come into your st r a
pick up the lalest 73 and end up buying the
latest all-band, all -mode transceiver (or at
least a fe feet of coax)...---_...:

• Z J.\m a eur Radio guarantees each issue­
you pa)'j only for the copies that you sell. We
Hay for all shippifi "._~_-~

For information on lling 73 Amateur Raw ,call Peter
MUTp.:hy t 800-722·77 0 , or writ to 73 Amateur
Ra io , WGE Center , Peter TOUg , NH 03458.

'7!:J Amateur
I~ Radio

Model HTS·'

I ELECTRONICS INC.
5417 Jet View Circle. Tampa , Florida 33634
Phone: (813) 885-6091Telex: 289-237 (NAVL URI Fax (813) 885·3769

CIRCLE 3490N RU.DER SERVICE U RD
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NOVICES: NOW YOU CAN TRANSMIT
VIDEO WITH OUR NEW TX23-1

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
color and sound video just like broadcast TV with our
TX23-1 transmitter. Use any home TV camera and!
or VCR, computer, etc. by plugg ing the composite
video and audio into the front 10 pin or rear phono
jacks. Cal l or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

Visa, MC, COO

Only
$299

Designed and
built in the USA
Value . Quality
from over 25 years
in ATV..W60AG

antenna for $88.95. Contact Tom
at 1703 Warren Street , New Cum­
bertand PA 17070.

Don and Sue Miller of Wyman
Research. PO Box 95, Waldron IN
46182, are promot ing FM TV
gear, and a new co-earner sound
TV receive module adapter for
$90.

Welcome ATV Mode
Newcomers

AsAEA begins selling their new
FSTV product, hundreds and
hopefu lly t ho usands of new
ATVers will be gelt ing on the 70
cm band! AEA is counting on new
ATV purchasers, not those al­
ready on ham TV. Most sales will
hopefully be generated from this
area. I agree with tnat. Therefore,
to help AEA and 73 Magazine , in
the next issue of this column. I will
begin a series of " newcomer"
ATV articles. This might be a bit
boring for you old-timers, so
please be patient in your Mure
reading. We need to go over ATV
basics- how to get started, anten­
nas and feedlines, and so forth,
for the benefit of those who are
jusl getting involved with ham TV.
The future of this mode depends
on it! IJJ

(818) 447-4565 m-f Baffio':30pm pet.

P.C. ELECTRONICS
2522 Pax son Ln Arcad ia CA 91006

stores. Look for this hoi. new item
at Dayton in 1989. The October
issue of QST and the November/
December issue of The Spec­
Com Journal 1988 carried the first
information, with pictures. on the
AEA FSTV-430 rig . Thank AEA for
this new addition to an already im­
pressive line of dig ital compo­
nents! Who will be the first on your
block to own one?

For Into On .. •

For Slot antenna information,
contact Merte Reynolds W90NT
of Moline, Illinois , and Gerald
Cromer K4NHN of Cayce, South
Carol ina.

Pauldon AsSOCiates (W2WHK,
210 Utica Street . Tonawanda NY
141 50; 716-692·5451) has some
interest ing 400 , 900, and 1200
MHz bricks, preamps, exci te rs,
swrtcners. and power modules.
We have one of their 10 watt
amplifiers on our BRATS 910.25
MHz weather radar transm it­
ter running twenty-four hours a
day, and it works great! Send
an SASE for a catalog of their
products.

Rutfand Arrays now has a new
broadband. high-gain ATV modi·
fied K1FO 22-element 70 em yagi

television gear. Advanced Elec­
tron ies Applicat ions. roc.. of Lynn­
wood, Washington. unveiled their
new FSTV-430 model UHF 70 cm
transceiver last September at the
Virginia Beach, Virginia. and Port­
land , Oregon (National ARRL
Conference), hamfests. I have
known about th is development
since Dayton in April. but Mike
Forsyth and Mike Lamb of AEA
asked me to keep a lid on the infor­
mation. It was tough to do, and a
few who saw the smile on my face
at local hamlests figured some­
th ing was up.

No doubt Kenwood and rCOM
will be watChing the sales of this
new piece of AEA gear. as they
have already begun asking ama­
teu rs if they own a camera and
VCR or not. Hopefully. AEA's in­
troduction of reasonably priced,
straightforward, and simple to o~
erate fast scan TV equipment is
the beginning of a new surge of
interest in a mode that has yet to
reach its prime in the ham world .
This competit ion also forces exist­
ing ATV manufacturers to be­
come more responsive to cus­
tomers' needs. That has been a
sought-after COndition in ATV for a
long, long timer

AEA's new FSTV-430 ATV
transceiver is a crystal-controlled
transmit and receive system. Two
channels are available. The unit
comes stocked with the popular
439 .250 MHz natiOnalATV call ing
and operating frequency. I wrote
to AEA to ask them to take a sec­
ond look at producing a tunable
downconverter receive system,
since many ATVers (especially
DXers) monitor more than just one
UHF freque ncy. Many also need
to check both ends of the 70 cm
band for the more than one hun­
dred 421.250 MHz ATV repeaters
in the country.

The unit comes standard with
a 4.5 MHz FM audio subcarner
offset, and all the usual camera
video and aud io input connec­
tions. AF output power is 1 wall
AM. Higher power ampli fiers are
read ily available from Mirage,
Tokyo Systems. A1inco, and om­
ers. to boost power from the new
AEA exciter to a 20 or 50 watt lev­
el . 1have asked to do 73Magazine
and Spec-Com Journal reviews
on this new product. By the time
this column appears. the first fin­
ished models should be in the

Nu~20on )'OUfFNdb8cllcard

Ham Television

Mike Stone WBIQCD
POBox H
Lowden IA 52255

75 Meter USATVS Net

Old man winter has arrived,
and I hope all you UHFers in TV­
land gol a chance to install your
hare-nne. mast- mounted pre­
amps and multi-element, high .
gain antenna arrays before the
cold weather hit. If you didn't. now
is the lime 10 do ill I also hope you
had time to gel your 75 meter
dipole up in the air, pruned for
the 3.87 1 MH z nationa l ATV
user's net hotspot and OX coordi­
nating frequency.

The USATVS sponsored net
meets regu larly every Tuesday
night tor about two 10 three hours.
Irom 8 to 10 p.m. eastern lime.
WB8ELK, WA4UMU, WB0ZJP,
and WB0OCO usually handle net
control duties. Many Arvers use
this HF frequency on week days,
as well as on the weekends at
night and in the early morning ,
during the best hours for band en­
hancement. So far, all stales ex­
cept California check in.

Map, WB8CZI , and the new
Denver, Colorado. ATV troops
talk cross-country into the Iowa
BRATS, Indiana and Ohio ATCO
group areas, while WA20SW,
W2RPO, and others in New York
ta lk with W3SST, W30NI ,
WA3USG , and the Pennsylvania
group. WBeVNH, WA9NJR, and
WBeOOX of the 3M Minnesota
ATV Club exchange FSTV ideas
with K4NHN and WA4UMU of the
Palmetto, South Carolina , ATV
group. Even W3LGV and W4PLA
in the Ortando , Florida, ATV Club
have talked about ham TV with
WA8AHV, WA8ASH, WB8AMZ,
and others in the Michigan area.
II's a lot of lun keeping in touch
with othe r ATV groups/clubS
on a weekly schedule. The USA
is finally uniting in the shar­
ing of ideas and opinions, and
help ing to solve probl em s by
coordinating on frequencies to
work each other on video UHF
TV mode.

ATV

New AEA FSTV-430
Transceiver

As hinted at in previous cor­
umns, a major amateur radio
manufacturer has come out with a
product in a new line of fast scan
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Numbe1" 3on your Fee-dbaclt card

73 Book Review

The 1934 Official Short
Wave Radio Manual
Gernsback classic reprinted for old-timers

andyoung squirts alike.

Reviewed by Douglas Stivison NRlA

Lindsay Publication!>. Inc.
Box 12
Bradlcy . IL 609 15-OO 12
(8 15) 4611-3668
$ 14 .95 (plus 75c shipping)
260 pages , paperback

Tte " Never Say Die" column has often tarrem­
ed that , for many of us . the hobby just isn't as much
fun as it used to be . Something very special was lost
when we abandoned our home-brew rigs and tin­

kcring skills in favor of the vas tly superior per­
formance of todays mass prod uced, high-pe r­
fo rmance transce ivers . Certainly we ga ined
mind-boggling performance, bul somehow we lOS!
our mnocence in lhe process. And we llll>l. lhe
magic, tbe excncmem. and the romance Ihat al­
ways acc ompanies mnocence.

Today we routinely fill our logbooks with 5-9
reports from the far corners of lhe world, but
somehow lhe romance is gone. If we ou rselves
have forgotten the excitement and the mag ic of
radio, n is no wonder that we can't convey tbese
feeli ngs to the neM generation. and wh) we canl'lOl
attract newcomers 10 our ra nks .

" Radio" Was S }' IUlll}'m OUS wnh Adventure

In the 1930s. however. th ings were entirely dif­
ferent. and the very word " rad io" was synony­
mou s with adventure and the call of faraway
places. Technology was a lnl simpler then and
much more approachable. Time was plentiful, and
if cash was hard to come by , there was no lack of
ingenuity and scrounging to take over where the
poc ketbook left off.

Certainly no individual was a more powerfu l
force behind the popularization nf radio than Hugo
Gemsback . In a variety of maguil"lCS, book!>, and
contests, he no! only showcased lhe excnerrenr and
romance of the burgeoning science, hot he pio­
neered a style of niuy-grnty. how -to-do-n articles
that have never been surpassed fur the ir clarity or
completeness. Circuits appearing in any Gems­
back bo:.)ok were meanl 10 be du plicated. and just
abou l every radio tm kerer of the era had built at
least one rad io 001 of a Gem!>back book.

Ge msback became beuer known for his publica­
tion of " pulp" science fiction , and to t h i ~ ..tty , lhe
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highesl award a science fiction write r can win is the
prestigious " Hugo" award named in his hnnm .
But 10 a genera tion of radio amateurs. the Ocrns­
back name is associa ted with a plethora of radio
magazines, And nf Ihix range, RaJi" Craft and lurer
Shon WaH' Cra/t were among the tn<1S1enduring .

lI ul:O (rtr lL..hack's C1a.....ie

Lindsay Publicat ions has corre ou t with a reprint
of Gemsbeck's classic 1914 Official Shon Wal't'
Radio Manual: Complete Experiments , Set Hllild­
inK. and SI'T\'id ng Guide, No longer L_ this ge m
just for the cognoscente ab le to pay the auct ion
price at collectors- meets. No , today e..'eryorc can
afford this fa-.cinating and fully illu..trated book.

" We routinely fill
our logbooks with

5-9 reports from the far
corners of the world,

but somehow the
romance is gone."

The work was originally pul OUI uncer Gemsbacks
Shon Wan' Cruft label and it contams over 250
pages of c1nsic how ' l{)-{jo-il enctes for a host of
early radio projects. Evel)' lhing , from one-tube
regen receivers to 5 meter transmitters and receiv­
crv . is covered , Here are " po rtable" radio", thaI
look hke they outweigh a typical Toyota .

This book is a road map th rough lhe lost world of
grid leaks and tic kler coils. It is like a lime capsule.
made when the hobb)' was gomg th rough one of ils
most exci ting eras. Tbere are also about a hundred
scbemaucs of lhe most popular commercial rad iOS
of the day . including such immon als as the Pilot
Super-Wasp, the Nat ional NC-5 " Thrill Box" and
the Hammarlund "Cornet."

There arc also some intrig uing feature anic h:!> .
including one by !he late Don Wallace W6AM on
improving antenna performance, and one by the
legenda l)' John Reinartz tilled " A Recc i ~'er Thai
Lau ghs at Sialic . "

~ol Ju..l ~oslaI Ki.a

But the book j" much more than just a slrull down
memory lane . Publisher TJ . Lindsay augments
th is re print WIth a final chapte r of totally new
materia l. show ing how 10 adapt the classic circuits
in lhe ho",k to construcuou using modern semicon­
ductors for the original e xpensive and h.a rd-Io-flnd
tubes . The book then become, a har:>lk'(Io build-it­
yourself book, and I am sure that Gcrnsback him­
self would want it this way .

Without any heavy mathemat ical formulae (tha'
would he totally out of keeping with the seat-of-the­
pants 10fIC of lhe original book ). Lindsay lists his
o ....n experimentally dercmuoed values for modify­
ing hia_ing comp ooer us. " , rid teaks." and cou­
pling capacitors when sub!.tituting JFl:.'Ts, such as
the uhiq mtous MPF I02, for a .... ide variety of early
triodes , and using dual gate MOSFETs. such as the
workhorse 40673. for the popular screen-grid
tctredcs.

Lindsay uses bipolar Iransistors as ahernanves 1<1

early audio amplifiers. He gives a wealth of infor­
mat ion on scrounging pa rts, and Ofl building bread­
beards and cabinets 10 recreate the feel of tbe old
radios , , .even If they are using modem se rmcon ­
ductors as the active devices. I fee l that just this
fi nalchapter of sea t-of-the-pants expe rience would
justify the price of the book .

This i!> a great hook foc fl("'lalgia fans who lived
through the rad io era of the ea rly 193Ck. II is an
Cl.lually greal bo:.lok for those who were born Iarer .
bul ",ho are the heirs to lbe home-brew ing and
experimenting legacy rhatjhis era produced . And
with the final chapter on building simple regenera­
tive receivers with a combination of old and new
parts, It is a gateway to building a ci rcui t that is nul

sealed in a chip or wired by a roboI on a Japanese
a!>sembly line . It is a haod~-on guide lo using radios
that you actually build yourself. In Iect , while
reading Lindsay' s comment.. on using a grid dip­
per. I coeld no' help recalling hundreds of class ic
73 Maxa:inl' how-to-do-it articles hy the likes of
W6IKZ , W70E, K5JKX , W lDTY aoo KlCLL in
lhe 60.. and ea rly 70s.

For anyone who mighl have losl looch wilh
the magic that first atl racted the m to lM.l r hobby.
Ihis book is a ..upcrb ",ay to get the fire !> huming
again. III



Discover
one o f most
tncredlble eoueeuons of
electricity and electron­
tcs books to rome alon~
tn years. You'll find scores
o f h Igh quallty IICW books
and rcprtnts of rare o ld
books o n butldtng and
eouec ung old lime rad ios
Inclu d ing; s par k -gap
transmitters. crystal sets.
regencra uve and o ther
antiq ue receivers. early
tele pho ny a n d tcjevtston.
and more!

Tesla Coils!
Bu ild Tesla coils . Induction coils. Wlmshu rst
and o ther lightning bolt genC'fators! I«-wi nd
and repair motors! Destan and build electrt­
cal generatorst Gel h ig h PO"""'" from auto al ­
tc rnatcrs! You·U fin d q ual ity books o n these
topics and m uch mo re!

Yo u 'll find p lans and In fo on a li types of
unusual equipme n t from lase rs to century­
o ld Induction rolls! Bu ild equipmen t your
friends ha ven't even heam of!

Fringe
Science!
You'll even d iscover a
s t ran ge coltert ton o f
books 0 11 "Frin ge Sci­
ence" - los t continents.
perpet ual motion , UII ­
usoal phenomena recorded throuj1;hout the
eenumcs. and muc h more. Explore the
strange world tha t lies between Iact & fICtion!

New Colalog!
wrue for your ('opy uf
U ndsay 's ne w Elcctrtcal
Books catajog and see for
yoursell what you·ve been
misslng;! Send $1.00 (US
& Canadal 01' S3.00 ror­
eign alnnail. We11 send
you r catalog; lm medla telyl
Write today l

fi
l

Lb;ebay';-Eled'rkalB-;~S'I
PO BOll: 12·WB2 . Bradley IL 6 09 15

r- Enclosed 15 $ t .00_ send me a. copy ofI I..J Llndsay's Ek-ctnca.l Books c-atalott via fint I
dol"" mall!

L =< I
I Add re.... I
• CIty St _Zlp _ .

... ---------_ .....CIRCLE 138 ON REAO£R SERVICE CARD

FREE
IBM· rc

SOfTWARE CATALOG

• For Ham" E1e<.1m:al En·
gl"""'''' and Fini<;Ly PC
U>Cl"> .

• HunJred, o f proJ ram,
to:>.tro to IDS' s rigid , ,,,n­
dard, .

• IDS' , presidenT i' a HAM and hard I" please. Only
.10 % of Ihe p"'gram, , uhmiltcd for Ic.,ling ma~c il l0
lhe ca"'log.

CIRCLE '''01'1 RUDER SEAVlCE CARD

AR-2002
Owners

Bill Trulock-ATV
P.O. Box 11254

Fort Wayne, IN 46856

CIIN;:LE 358 ON READER SERVICE CARD

Send SASE for information to:

INTERCON Ddta Systems
Dept. 1 . r .0. 10. 696

Golmbrllls. MD 11054-0696

• He' , al"'" a Cheap-Late' •

Pn.,ram' Include:
0 ' CODE PMACTICE • COI'.'TEST LOG • ""....."',..
BEAM HEA DINGS ' GRAPHIC ",,.,..:rttn·pI<Jfi;lIg
CALCULATORS · CIRCUIT DFS IGN AIDS ' \jJpt..~­

1<'''<-.1 PROPAGATION FORECASTING ' TEMMI ·
NAI. EMUI.ATlON

~O :"ri t; OF OUR IlISKS CO ST On:R $..\ ,9S!!

Plt_ ..nd y"'" "atn< and A.Id...... t .... ",,,,kl "" , ra ld ul 'Of
, M eN at !Umf" 'Of 1JO'LIJt'. "'" _ ""f'I,fC'dllO

Never buy another fast scan
ATV receiver converter! Convert
your AR·2002 Professional Mon i­
tor Receiver to receive VIDEO on
439. 250 MH z, 9 10 .250 MH z
through 1289.250 MHz. AM or FM
TV with our IFlDetectar Modules.

••••••••••••••••••••••••••••
: FREE CATALOG! :
• •• Features Precision Tools, •
• Tool Kits, Test Equipment •
• •• •
• Il •· .. .
• •
• I '• •· ~ .• •
• 1 •• •
• •• •
• •
• Jensen's new catalog features hard -to -l ind •
• precision scots, 1001 kils. 1001 ca ses, lest •
• equipment and compuler accessories used •• •• by ecptnsncered hobbyists. SCientists, erlgl- •

• neers. laboratories and governmenl agen- •
• eses. Call or wfl te 10' your Iree copy loday. •

: 1J. JENSEN TOols INC. :
.. ~Dept. 158, 7815 s. 46th sr •
• PhoenIx., AZ 85044-5399 (602) 968-6231 •
••••••••••••••••••••••••••••

CIRClE 2.5 0fII READ£R SERVICE CARD

CIRCLE 357 ON READER SERVICE CA RD

ANTENNA MODELING

~··-, .b·,,-···
_._~- .-
'" "" " ". "I...••..I I ' \ •

,~•." "

. J' "' . • I

INTERNATIONAL
RADIO AND COMPUTERS, INC.

751 50ut li Mace-do Blvd.
Port 51. Lueie, FL 34983

E,ny to use. ....,In_~ and optlOO<'l mou!>E' Enter
pa<amPIers, and gl'I acoo (()dEod !oInu'iOld.ll p"0fed1Ol"l

o f d MW or SW antenna. M ove ever the prOI(>(t,oo

w,ln a mouseOf cursor <lnd read the gain at met poInt
t ONG WIREPRO models long Wires. Vef! s. occies.
and rhombK:s d,splav,ng a sonl/SOld<tl proJE<toon. 140

VfImCA.L PRO models songIe......ue.J1s 0<ana~

d!s.plaVon9 a sonosoodal P'OjE'CIoon. a ground wave plot
and the ompeod.Jnce of each element S80

IBM PC compal ,ble.OOS 2 0 Of hlgheo: 2561(, eGAor EGA
color required International ordersadd $5 shipping.

• EPSilON CO
80. 715. Trumbul a 06611, (203)261.7694

aRCLE 9 7 01'1 READ£R SEAVtCE CARD

INTERNATIONAL
RADIO AND COMPUTER, INC.

ANNOUNCES
It is the newest ICOMdealer in the South East.

1< We stock a complele line of ICOM radios and acces­
sones.
.. We guaranteethe relIability01 everything we sell witha

complete performance and function check.
1< We ollercompleIe and etfJQenl seMce aIaI ourICOU
and 0Ulef quality products with FlIC!OI'y Setvice parts
1< We twlve beeI'I seMCing the amateur radiOcommul'lily
lor eight years and have 1000 ' , of satisfl&d customers
across the country.
Call us lor a quote belore you make your neat ICOM
plJrchase.

(" O7) 879-6868 _

Send lor our FREE catalog inCluding KENWOOO,
YAESU and our complele line aI racliO and comput9f

eccesecoes

CIRCLE 324 01'1 READ£R SERVICE CARD

QRZ CONTESTl
N

VHF Contest Software
for PC Compatibles

- Now only $ 19.95 postage paid
- Covers : ARRL Sprints, VHF QSO

Panics, UHF, Jan . Sweepstakes, &
the CQ World Wide VHF WPX
Menu dri ven and user friend ly

- Color and options user configured
- Grids worked d isplay on-line!
- Full dupe checking & log ed itor

Full cursor control for data entry
- Handles multi-op contest stations
- Handles 4(0) contacts with 256K
+ II '" Version available Jan . 1989

ATFAB Computers and Electronics
IhIp " ? P.O. Box 4766=-'"- ....-:'"~, Maineville. OH 45039

O. ";; 1 ;L~,3-2042o '..... .~~ Accepted
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HOURS. Mon.thru Fri.9-5:30;Sat 9-3
Milwau~ ee WATS line: 1-800-558-0411 answered
evenings unti l 8:00 prn Monday thru Thursday,
WATS Unes are lor Quotes & Orderfng only.
use Regular line for other Info & Sen'lce dept

H.md-helds Recular SALE
IC·2A 2·meten•.... ... 21900 259'1
IC-2AI With TTP 31900 219M
IC·1AT 220ITTP (c/o) 349.00 269"
IC·"AT 440 MHz. rre 349,00 299n
IC·02ATlHi&:h Powel 40900 34911

IC·03AT lor 220 MHz 449,00 21911

IC·04AT for 440 MHz 449,00 389"
IC·u2AT 101 2mw/TTP 329.00 289"
IC·uUT 440MHz.TTP 36900 299'1
IC·2GAT lor 2m, n e 429 00 319"
IC·4GAI 440MHz. TTP 449 00 199"
IC-12AT 2m/44OMHz 62900 559"

IC-u2A lor 2m w/o np
R , $299 - C loseout $2491S

IC·12AT lWI.2GHzFMHT/ balt/cgr/TTP 473.00 369"
IC-I2GAI ~x l/N/ I.2GHz FMHTITTP 529,00 469"
Air"ilfl wnd h.m dheld s Reaular SALE
.1.-2 5W PEP synth. illcralt HT 51500 479M
.1.·20 Synlh. alfcra" HT wIVOR......... 625.00 ~9"

ACTt'llOr;es ff;W.I/I escepf micros Rq ular
BP-1 425mah/ 132V Nltad Pak - use BC·35 79,00
BP-I 800mah/8.4V Nicad Pak . use BC·J5.. . 7900
BC-35 Drop in desk charger 10f all ba tteries 79.00
BC-!6U Wall charger for BP7IBP8 21.25
lC-ll Vrn yl case for Olx uSing BP·3 20.50
lC-!4 Vrnyt case lor Dh uSing BP·7I8 20.50
lC-02AT leather case lor 011 models . / BP·7/ 8 54,50
Accessf;W;es for IC "nd IC-O series Recutar
BP-2 425mahl72V NlCild P"k . use BC35 49 00
SP-l Ex tra Std. 250 mah/84V Nlcad Pak 39.50
SP-' Al kaline battery case 16,00
8P-5 425ma h/ 10.8V Nicad Pak . use BC35 65,00
CA-5 5/8-wave telescoping Zm antenna 19,95
CP-I Clg. Iighler plug/cord 101 BP3 or Olx 1365
Cp·IO Battery sep.arahon cable . / cllp 22.50
DC-I DC operatlGfl p.ak lor standard models 2450
118-160 Mobile mtl. bkl for all HTs. 25,99
lC·2AT leather case for standald models 54 50
RS-I Vrnyl wa lerprool radl(J bi&: 35.95
HM-9 Spea ker microphone 47.00
HS·IO Boom nncmpbone/ heedset •.. . .. .. .... . 24.50

HS·IOSA Vox uOil for HS·!O& Delu xe only 24.50
HS-I058 PH uM for HS·IO 24.50

S5-32SMP Commspec 32·lone enceeer 27.95
For other HT Accessories not listed please CAll
Receiv..,. b cular SA LE
R-lIA 100kHz to 30MHz receiver $999,00 169"

HC-II lnfrared temete conlrollel.... 70 99
H-32A 500 Hz CWfi lter 69 00
H-UA 250 Hz CW filter n st If) 59.00
Fl·44A ssefilter (2nd IF). .. ... .. ...• 178.00 159'1
EJ:.257 FMunrl.. ... ....... ........... 49.00
£1-310 Voice synfhesizer 59.00
CR-64 Hlall statldlty oscillator x1al 7900
SP-l External speaker 65.00
CK·70 (£1·299) 12V DC optIOn. .. .. . 12.99
M8·1 2 Mobile moun!.... ..... ... ..... 25,99

R-10oo 25MHz to 2GHz scan rc vr ..... 1199,00 1049
HC-12 Infra red remote contro ller.. .. 70,99
EX-310 Voice synthesizel 5900
TY-R7000 "TV un il. 139 00 129tl

AH-7000 Radlatmg antenna 9900 (16)

*Large Stocks* Fast Service*Top Trades
aAES'

U1·19A 10m lOWband unil 299.00 269"
Ul -29A 2m 25W band Unit 299.00 269M
U1·29H 2m45W band un it 349.00 3I9"
U1·39A 220MHl 25Wband Unll. .. . 349,00 289"
Ul-49A 440MHz 25Wband Unit 349,00 319t l

Ul-59A 6m lOW unll 349,00 319M
UX-129A 1.2GHz lOWband unit )49,00 499n

IC·1200A lOWL2GHz FM Moble..•. . 699.00 549u

IC-32ooA 25W 2m/440 FMITTP (c/o) 695.00 (99M
UT-23 VOice synthesizer.... . .. ... .. )4 ,99

IC-32 10A 25w2m/440 FMITTP 739,00 649t l

AH-32 2m/440 Dual Band antenna ••• 39,00
AHB-32 h unk·lip mount 3500
larnn PO·K Rool mount.. . .. .. . .. . 20.00
urnn PO·TUI Trunk·llp mounL .. . 22.00
u rn n PO-•• Magnetic mount . ... 22.00

IP-1210 L2GHz lOW 99 en FM xcvr 1529.00 1349
Hp·2210 220MHz 25Wrepeater .... .. 1649,00 1469
RP-3010 440MHz lOW FM reptale!. .. 1299 00 1149
Du e to tile S;II o f tile ICO Mproduct lioe . some ecussor,
,terns . re oolh,led , II yOlll\aye . question . p'eu e cal .
All p"ces s llo...o .re sub.ee t 10 ellanp . ,tllollt noliu .

VHF/VHF base multi-tI'lOdes Rqular SALE
IC-275A 25W 2m FM/SSB/CW w/ ps 1299 00 1069
IC-275H lOOW 2m FM/ SSB/ CW 1399.00 1129
lC-375A 25W220 FMlSSB/CW (c/o) 1399.00 899n

IC·475A 25W440 FM/ SSB/CWw/ ps 1399.00 1099
IC·475H 75W440 FM/ SSB/CW 1599.00 1289
IC-575A 25W6/10mlcvr w/ ps 1399 00 11 29
IC-575H l00w 6/ 10m xc vr 169900 1499
IC·471H 75W 430-450MHz base (c/o)1399.00 989M

PS·35 Internal POwef supply 219.00 199"
AG-35 Mast mounled preamp ... .. . 99,95
AG·35 (Purchased with IC-471H) 99,95 9t l

SM·6 Desk microphone 47.95
EX·3IO Voice synthesizer 59,00
TS·32 ccmesoec encode/decoder.... 59,95

UT-IS Encoder/decoder interface... 34.00
UT·I5S UT·I5S w/TS·32 installed.. .. . 96.00
VHF/LJHF/l.1 CHI Mobi/*"S Rtr;ulJr SALE
IC-37A 25w220 FMlnP mic lc/ o) 499,00 349"
IC·47A 25w440 FMITTP mic (c/o) 549.00 399'1

PS-45 Compact 8A power supply 145.00 13411

UT-16/EX-388 Voice synthesizer 34.99
SP-IO Sllm·line external spea ker 35.99

IC-28A 25W2m FM. np mic ....... .. 469,00 409M
IC-2IH 45W 2m Fh!. np mit ......... 499,00 439M
IC-31A 25W220 FM. np mic .... .• .• 489.00 349"
IC-4IA 25W440·450 FM. legu lar mic 459.00 369M

IC-4IA 25W440·450 FM. np mic. ... 509.00 449M
HM-14 Ext ra np microphone .... .. 59.00
UT·28 Digital code squelch........ . 39.50
UT-29 Tone squelch decoder 46,00
HII·16 Speaker/ microphone 34 00

IC-22IA 25W 2m FM/TTPscan mic... 509,00 449n

IC-22I H 45W2m FMITTP scan mit... 539.00 (79M
UT---40 Pocket beep lunction. .. .. ... 45.00

IC-gooA Transceiver controller. . .. .... 639,00 569M

* Package Special •••
IC·900A Transceiver controller with UX-29H
2m/45Wand UX-39A 220125Wband units.

$969"

o
ICOM

IC·761 XCVIIRcvrIps/tuner 2699.00 2369
HM·36 Scanning hand micrephone 47.00
SP-20 Ed. speaker w/audio hiler .. 14900 139"
H·lOI 250 Hz 1st IF CW liiter 7350
Fl-S]'" 250 Hz 2nd IFCW !lIter _ 11500 109"
n ·t02 6 kHz AM IIller •• .•••••.• .. . 59.00
n ·JID VOice s~n theslzer... .. .. .... 5900

le-1SIA 9-band xcvr!.l ·30 MHl lcvrI699.00 1469
PS-35 Internal power supply 219.00 19911

n ·l 2A 500 Hz CWfilter (lsi If).... 69.00
Fl·6]'" 250 Hz CW filler (1st If}. ... 59.00
Fl-52A 500 Hz CW filler (2nd IF} .. . 115.00 109"
Fl-S]'" 250 Hz CW filter 12nd If}... 115.00 109"
n-n AM hUe!.. . .. .. ..... .. . .. .. .. 49 00
H·70 2.8 kHz wide SSB hlter 59.00
Re·IO Ex ternal frequencycantmllee 49,00

IC-135 HF tfanscelver/SW rcer/nuc 1099,00 949M
PS-55 [dernal POwef supply 219.00 199M
AT-ISO Automatrc antenna tuner 44 ~.OO 369M

FL-32A 500 Hz CW hiler 69.00
EX-243 Electrcnrc ~e ye r unil ... .. .. 64.50
uno Tone encoder 18.50

Other Acct'ssorie5 Rer;ulu SALE
IC·2Kl 160·15m solid state amp w/ps 199900 1699
PS-15 lOA ertemar power supply ..... 175.00 159M

PS·30 Systems pis w/tol'd. 6·pin plug 349.00 319M
MB Mobile moun t. 1351751A176IA. .. 2599
SP-3 Euerrut spea kel 65.00
SP·7 Small external speaker 51.99
CH-64 High stab. let. ltal for 7 ~ I A. ... 79.00
Pp·I Speaker/patch 179.00 164'1
SM·6 Desk mICrophone 47.95
SM·I Desk mit . two cables, SUn. .. .. 89.00
SM·IO Compressor/graph [Q, 8 pin mit 149.00 139M
AT·lOO lOOW 8-band auto,antenna tuner 445.00 319M
AT·500 500W9·bandauto.antennaturter 589,00 519M
AH·2 8·band tuner w/ mounl & wh ip 6~9,00 589'1
AH·2A Anten na tuner system. only.... 519,00 449t l

GC·5 World clock... .. .. .. .. .. .•.. .. .. 91.95 79t l

Hf l qu;pmenl Rt l U11l SALE
IC-1SI XCYl/ Rcvl /ps/lunel/scope "'" 5995.00 Call

WICKLIFFE." Ohio 44092
28940 Eucl id A~e nue

Phone (2 16) 585-7388
Ohio WATS 1·800-362-0290

°o~~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 Inwl'con"n:~8h'J~2:~~5"tt;·Mel'OA'ea)

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 ER ICKSON COMMUNICATIONS

Phone(407)894·3238 Phone (8 13) 461·4267 Phone (102) 647·311 4 5456 N. Milwaukee A~enue

Fla. WATS 1-800-432·9424 No In-State WATS No In-State WATS Phone (312) 631-51 81

?~ddae 1-800-327-1917 No Nat ionw ide WATS ~~~:: 1-800·634-6227 ~r,~:,t: 1-800-621 -5802



CIRCLE 334 ON RE"DER SERVICE CARD

Pack ed w ith over 5.000 quality products l o r test ­
ing. repa iring. and assembling electronic equip­
ment. A full setecuce of test instrumenls. power
prctecncn equipment. precision hand tools. tool
kits. soldering supplies, and much more,Products
are shown in fUlt color w ith detailed descriptions
and pric ing. A l l products co me with a lOO'll1 satis­
fac t ion guarantee, $ A ME· OAY shipment program ,

In 8 hurry to ,eceive you, catalog?
Call (800) 225-5370
In Massadlusetts can (508) 682-2000

Contact eas" Inc.. Dept. R433
P.O. Box 786, No. Andover, MA 01845

MODEL
SO·lOOF
S42i.15..........

f EATURING W2DRZ 9(l2 MHz
TR"NSVERTER. HOW D'lLYUti
fRU WITH PlJIlCIUoSE 140 Mill 3W
",n"'UATOR'" In V.....UE
O£Al(IlINQLJlIll£S INVITED
1COIlII. MA LARSE"( V,,'" GOllDUI .
VlBIKlPtU, NYE·\'llllflrlG. f ......COfroI COIlIIlIII.
l.£ADIHG EDGE. AAA1. P\.I6lICATIOHS.
KAGl..O. IlAMYIlONICS. PROWRtTER ,
EUPH..l,NT01511 5, ceeco. TIl!ONYJ:

CIRCLE 2 98 ON REAOER SERVICE CARO

PH. (716)664·6345

MA DE IN

"'"

VANGUARD LABS
19$.23 Jamaica A..e., Hollis. NY 11.23

PIlone; a18) 4613-2120 Mon.· ThU<1l.

• CO¥eB 100 MI-lz 10 1911.• MHZ in 1 _Hz steps w'UI
I1lumbwheel dIal . A(;(:uracy . 1_ 1 part pet 10 mi ~

lion at all frequencies. Intemal Fill adjuslable lrom
o to 100 kHz at a 1 kHz rata . Extetnal Fill input ec­
c~ts tones 01 voi<:e . Spurs and noise al least 60 dB
below c.., ler • Output adjustable from 5-SOO mV al
SO Ohms . Operales on 12 Vdc @ 'IJ Amp . Available
fOi Immedlat. delivery · $<129.95 delivered · Add-on
acce$S()l'~ available 10 edend freq ra""", add Inll·
nlte resolution, AM. and • precision 120 dB attenU8'
tOi . Call 01 write fOi detailS . f'tIOIle in~ Older as
1_ COD IIhlpmenL

SYNTHESIZED
SIGNAL GENERATOR

IICOMI

VHF
CO MM UN ICATIONS

915 North Main Street
Jamestown, New York 14701

BATTERIES
Nickel-Cadmium,Alka line. lithium. Etc.
INDUSTRIAL QUALITV

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

.........., ~ E.H.YOST & CO.
d'.... ". "' 'r' ,' EVERETI H. YOSTKB9XI
~A ' . :,]1\ 7344 TElIV", RD
~.-~ . ~\} ' SAW< OW WI 53583
~,... Y ASK FOR FREE CATALOG

.~/ (608) 643-3194
CIRCLE 79 ON READER SERVICE CARD

PACKET MAPS

• _ b t.tAAS. YIII.F... • .....F_tal dIIplaJ
EMf. 8'casI RPU. PoIco. lie. • Fraqurcy F!IngIl:J8.11( gr

, F~ FIIltl!'n:llr........... 4304llO rnHz
'99C,,-" · FCC&OOCrypeaccepl.
, Trull (l) won Pews< •tow Cos! OTMF ""k, IVd,
• El(h'_1 RyWtd , Dvernoghl Shipping Avail.tMe

•~ CornplIIe wlMll<I, Wobls SlIds l,lw'Il &"-CabkI
·e.. Starion P5.. rnol* """'""" • . in SIoclc

AX.\ I Incorponatt'd
111911......... se,

G...dr-a Gro.~, CA 926-Ml-2Jl1
r

miENDOES ONEEQUALTIVO?
"liE,\" IT'SATADM8 f1ITRA\"SCEIHR

Cm-IMIRCIAI. & A.\ IAU Lll. BA.'iDSL'i O\E usrr

Finally an easy way to determine
the best d ig lpeater path to distant
PBBS or packet stations. Several
call area maps (up to 5) for 145.01,
145.03 , 145.05 , 145.07 , and
145.09 MHz for any U.S. call area .

$5.00 per call area

Spec ify call area{s) desired and
send check or money order to:

Packet Products
1 Great Hili Way
Eliot, ME 03903

ORV- $59 .95
7 fJ O_]O 102 ft.IQn,

A4.l S~ P.>l.r $.; HIlI.lhnJo

A nfennas WeH
8.11 .\B_ 8~H

q§.Ji $1?ft~ I~~
'nd"d.. ~2 po", T«b M""""I.

IDfo>pact SI ",. hId.., ......
80.-,,; ~2·~ f-- " UT k.j(oQ~

...., """'K"'''''' co. OOK. =L::::I 1~' , RESEO" BLVO DEPT 1823 e:::::::I
RESEOA Col 9133S

Faro , .... (ATAlOG ONLV 1-800-.l45-89Z7
Faro AU. . NFOOI.....~ 1-8'''71.5914

........... fflESfNnNG ............

CABLE TV
DESCRAMBLERS

............... STAAR'lNG .............
JERROLD. HAMUN. OAK

AND 0,,*.. FA.IIOOlIi_UfA(fUIiIIi~

· '......I'_....~--(
• LOWI'H O'OA/V>MoOU""'. I"WI(U u ,
• OOODO"' ........"....,.. "OCKI'''..' 14HOU11S

CIJlClE 2 :Jll ON Rto\O£1I SERVIC£ C"AO

Multlband QRV Dipoletv/Slope r

..Re3dy 10 t:w: at' Fun LU ;Jl fr:N,-..r.
Fweo.l lnwn TOU llb ~o Louy ThIll'
ceex~ FkxibJe lo\oo' ~oise

::!.."OOV In....l Kink·Proof ~C\'er Corr-oda

F" - . OMAR ELECTRONICS' - "1
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICES on eu 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 - O-PupoWA8fOfj I
L RTE....!..HTGH..!!'A'f!!.SO~OGA~VII.~GA~ • •..J

CIJlClE 2 9 2 ON READER S£RVICE CARO

N6KW QSL Cards
The finest QSL Cards at reasonable prices.
Basic ca rds, map cards, cartoon cards.
photo cards and more. Your idea converted
to ink, or use standard designs. 525 ink
colors, any type of card stock. Photos in
b /w or beautifu l color, Have a card that fits
you r srvle. Call or write for free samp les
and derails. Postage appreciated.

C huck Miller N6KW
KW Litho - Dept . 73

ro Box 17390
Ft. Worth, TX 76102

(817) 332·3658

CIRCLE 112 ON READER SERVICE C" RD

RAISED PRINT
QSL CARDS

NeIwOO Q:SL 's . P.0 8. 13200 - NlUOUdola. LA 11315-3200

From Dennis, WASQMM
OIIset Printed - High QUOllty

Nothing like if anywherel You ca n
octually FEEL the type! 17

beautiful designs including 0 FUll­
Color Eagle .

For Free samples & Info . call
(31 8) 443-7261

CIRCLE 114 ON READER SERYICE CARO CIJlClE 17. ON READ£II SERVICE CARD CIRCLE 243 ON READER SERVICf CARD
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NEW USES FOR OLD METERS
Have the meter measure what you want it to.

by John R. Somers KC3YB

Resistance ofStandard Annealed

Copper Witt

References
I . Radio Amateurs Handbook , 1967.
2 . Allied Electronics Data Handbook , 1966.

circuits, meter polarity must be observed .

Ca lib rating Your Meter Circu it

Once you have completed the desired me­
ter circuit, it must be calibrated before it is
much good to you. The voltmeter is the easi­
est to calibrate accurately . Using a variable
voltage source. connect the mete r in pa rallel
with another voltmeter of known accuracy
across the supply. A digital voltmete r works
best. As the voltage is adj usted, make light
pencil marks on the face . Dry transfer nume r­
als can then be added .

To calibrate the ammete r, place it in a se­
ries ci rcuit that contains a known voltage and.
resistance. If you have a large, adjustable,
wire wound power resistor, it will he pe rfect
for the job. Otherwise , you can mix and
match a hand ful of power resistors of va rious
resistances to produce desi red amounts of
current flow. Make certain your resistors are
up to the job.

Throughout this article, I have referred to
voltmeters and ammeters. Actually , with
proper shunt and multiplier res istances, your
surplus meters can display a wide range of
cu rrent or voltage readings, regardless of
the uses fo r which they were o riginally
designed .1II

R ecer uly, while I was assembling pans
for a power supply I was building, I

found I had everything I need ed in my junk
box except a suitable meter. Whi le I had no
shortage of meters of all shapes and sizes , I
had nothing that would give me the right
full-scale reading.

Inspecting the meter faces. I discovered
many of the m had . in addit ion to the sca le
markings, identifica tion as to the type of
movement they co ntai ned. Unfo rtunately,
there seemed 10 be litt le standardization.
Some of the meters indicated the amount of
current required 10 give a full-scale indica­
tion. such as 0- 1 mA owhile others rated the
movement in a certain number of ohms per
volt. None ofthis seemed 10 have anything to
do with the orig ina l function of the meter.

~Iett'r I>io;conries

With a little thinking about that most basic
of fo rmu lae-Ohm's Law- I realized the
current rating o f the meter movement and the
oh ms-per-volt rating are intimately related .
One is merely the reciprocal of the other! The
number I d ivided by the full-scale curre nt
will result in the ohms-per-volt rating, and
vice versa.

I then recalled that the value of a very low
resistance shunted across the meter deter­
mines the range of an ammete r. A 'lollmeier
has a much higher resistance in se ries with the
meter for the same reason . This see med sim­
ple enough until I realized the inte rnal resis­
tance of the meter wou ld, in either case, be
pa rt of the ci rcuit. Before I could determine
the required resistance of either a shunt or
multiplier, I was goi ng to have to know the
internal resistance o f the meter. A qu ick
check with an ohmmeter convinced me I was
likely to burn up the internal workings of the
meter before I could determine its resistance.
How, then, was I goi ng to do it?

A Fun-Scale :\oleter Readin~

To test the mete r, I placed it in a ci rcuit
co ntaining a battery and a variable resistor

(R I in Figure I) that adjusts to limi t the cur­
rent flow to the poin t at which the mete r gives
a full-scale read ing . I placed a second vari­
able resistor, R2, across the meter to divert
part of the cu rrent . When the meter reads
half-scale , both meter and R2 present the
same resistance to the cu rrent flow. Remov­
ing R2 from the ci rcuit and measuring its
resistance reveals the resistance of the meter
movement . Th is is a simple sys tem, compli­
cated on ly by the fact that some meters have
internal shunts or series resistors that must be
removed before measuring the meter.

MeIer C ircu its

After selecting a meter that suited my ap­
plication , I used the formula in Figure 2 to
determine the shunt value I needed to add to
produce a full-scale reading . Because a meter
typically has a low internal resistance, the
shunt value will generally be much smaller in
va lue so that most of the current flows
through the shunt rather than through the
meter . This resistance may be 0.0 In or less.
A resistor of such a small value may not be
easy to ge t, but you can make a perfect ly
workable substitute with a length o f wire .
Table 1 lists a number of common wi re
gauges and the resistance per foot . You ca n
easily calculate the length of a wi re you need
to equa l a desired resistance.

Remember to keep power-handling capa­
bility in mind. This will not generally pose a
problem, but be on the safe side. Use the
largest gauge wire you can. Although the
table refers to bare wire, insulated wire can
be used just as well . You can wind a wire
shunt around a dowel and solde r it to the
meter terminals to co nserve space .

The voltmeter circu it in Figure 3 uses a
series or voltage multiplier resistor to extend
the meter ' s range . In this case. a suitable
external resistor will be easier to locate , as
it will be many times the internal resistance
of the meter. If you can' t come up with
the exact value you need , combi ne junk
box resistors in whatever manner necessary
to produce the desired res istance . In both

Gauge

•
6
8

10
12
14
16

o per loot

0.0003
0,0004
0.0006
0.001
0,002
0.003
0,004

Gauge

18
zo
22
2'
26
28
30

o per foot

0.006
0.01 0
0.016
0026
0.041
0.065
0.103

J ,
•

I..
• -

•' ..R·--Il..,

'"

Figurt" J . A l'Oitmeter circuil, and the formula for
drfrrmining Ihl' .'OilaRr multip!il'r resistance for a
desirrd meter ranKl'.

E,, ' OESIIlEO FULL SCALE READING IN 'lOLlS

1'0 ' FULL SCALE CUIlIlO IT t,6.P-l CITT t...IIlPERES

.1 •
, f',-1 '-V

'.' 0-" ,
.. . 'lE W FULL SC. LE RE.OI"G OI~IOEO BY ORIGI ... L

FULL SCALE IIEAOI" G. 8 0TH SlAlED I" S....' E
UIOI TS

Figure 2. An ammeter circuit, and thl' fOmrJ4/a for
determining the shunt l'Ofue for a met~r of .blOH?!

im~mal resistance.
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Figurl' I . A simple circuit fo r determining the inter­
nal resistance ofa mner. RI is a 100000 Q tinear-ra­
per luriuhle resistor, If full -scull' current of (he
meter is kno...n , the fo flo"'ing formu la yietds
grratrr accurac-e:
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RTTYLOOP

" The author (in Digital
Communications With Radio

Amateurs) clearly explains simplex,
half- and tult-tiuplex modes; data rate
transmission in bauds and words per

minute; and synchronous and
asynchronous transmission

schemes. "

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Baltimore, MD21208

Trying Harder to Be Friendly

Let's begin right oil with that
trad itional, friendly greeting that
rings in your ears this season­
HAPPY NEW YEAR !

Friendliness is an interesting
concept, because this hobby of
ours etten exhibits two opposite
poles of the emotion. Certainly
many of us were brought into this
hobby by a friend. The tradition of
lending a helping hand , teaching
each other, and kindl ing that ama­
teur spirit makes amateur rad io a
unique hobby.

But etten enough, this hobby
of ours, with its wires, gizmos,
bl inking lights, and high-tech talk,
can be downright unfriendly and
even hostile. The facet of amateur
radio that I wr ite about , ra­
dioteletype and digital communi­
cations, may well be one of the
hardest for the newcomer to get to
know .

Of course, that's why I have
been writing this co lumn. One
of my primary goals has been to
convert technological gobbledy­
gook into easy-to-understand con­
cepts that leave the newcomer
saying , "Oh, that 's what it
means." Long-time readers may
even remember my elementary in­
troduction to RTTY many years
back, including the " One if a ham­
burger, Two for fries" signaling
scheme to introduce the digital
concept.

New Digital
Communications Book

One of the items that I have
wanted to see, and would even
write if I had the lime, is a basic
introduction to digital communi­
cation . While I have reviewed sev­
eral books on th is subject, few
were comprehensive enough to
serve as a solid guide to digita l
ci rcuits. Now, however, I have a
new book in my hands that does
appear to serve this function ad­
mirably.

The book is Digital Communica­
tions With Radio Amateurs . It
rea lly is not a book, but " books,"
which I will explain later. AhhOugh
it is SUbtitled , " The Complete
Packet Radio Book," it is a rather

Amateur Radio Teletype

comp lete introduction to con­
ventional ATTY and AMTOR as
well.

The first chapter introduces
you to the history of digital com­
municat ion, especially packet,
with a tip of the hat to our Canadi­
an neighbors who started the ball
rolling in that fascinating mode.
Digital mode operating privileges
for a given license class, and
basic equipment, are also cov­
ered .

The next chapter investigates
the analog and digital worlds,
using many diagrams, some

like those in earlier RTTY Loop
columns . Analog and dig ital
data, as well as both serial and
parallel transmission , are differ­
entiated.

Other possibly troubling con­
cepts are tackled here as well.
The author clearly explains sim­
plex , half- and fulk:luplex modes:
data rate transmission in bauds
and words per minute; and syn­
chronous and asynchronous
transmission schemes. This
chapte r concludes wi th some
nuts-and-bolts information , in­
cluding modem use and AS-232
connector wiring . This eighteen­
page chapter is an meat , with no
fat or other by-products!

Amateur digital communication
comes next, with the initial locus
on Morse code. Surprised? Morse
code is really the first digital mode
in amateur rad io! Baudot/Murray
code, with familiar diagrams
of o ld-fashioned transmitting
d istributors , comp lement the
pages at this point, lollowed by

descriptions of methods of trans­
mining ATTY, such as FSK and
AFSK. Finally, the book examines
ASC II and AMTOA codes, and
gives a few simple circuit sugges­
tions for interfacing computers
and radios.

Next, the how and why of pack­
et. You will learn every four-tetter
abbreviation known to the packet
world , along with two letters . three
leiters, and who knows what else.
I! briefly describes protocols, em­
phasizing the AX .25 protocol
commonly used in amateur cir­
cuits.

The TNC-Comlng AUraction

Of course, in order to run pack­
et, you will need a terminal node
controller (lNG), and that is the

topic of the next chapter. You can
use your personal computer as a
dedicated TNC , along with the
more common stand-alone TNC.
It examines the functions which
take place within the TNC, and
lists some of the basic types of
machines out there to help you
select just what you would like
to use.

Once you choose a TNC. this
chapter will hold your hand while
you connect the device 10 your
computer, and begin attempting
to contact another station. It gives
a bare-bones interlace circuit. It is
biased towards AEA equipment,
but most commands are stan­
dardized, and the information
shou ld be of help no matter whose
TNC you have.

Not all voice asos or packets
are simple " H e l l o , Howdy
Do" transmiss ions . The next
chapter details the different oper­
ating modes, trom keyboard
through file transfer to bulletin
boards, and explores the differ-

en ces between VHF and HF
packet.

One Network
Better Than Two Packets

While two packet stat ions are
nice, a network is better. Chapter
Seven shows how the network
concept progressed from the ear­
Iy ATTY days to the digipeater of
the packet world . LANs, WANs,
and GateWays; trunks , data­
grams, and wormholes-they are
all covered in a thorough, crystal­
clear manner.

One chapter takes a detailed
look at the queslion, " Why can't
I use my computer to do all
the work?" It gives programm­
ing ideas and offers solutions.
Again , the AEA b ias is pre­
sent, but anyone can use the ma­
terial.

Chapter Nine covers some
" neat stuff" for packet. Whether
a program is for the Macintosh
computer or a high speed digi­
tal modem, this chapter pre­
sents some of the retest and
greatest for the digital world. The
book concludes with amateur
satellite communicat ion and
tomorrow's technology.

My copy of Digital Communica­
tions With Amateur Radio is
earmarked " Spec ia l AEA Edi­
tion," with a forward by Mike
Lamb, and is available only from
AEA or authorized dealers
for $9.95 . A slightly different
version, written by Jim Grubbs,
minus Mike's forward and with
minor changes. is also available
at your local Radio Shack store ,
catalog number 62-1332, lor
$6 .95.

This book meets the need,
which has existed so long , for a
widely available introductory text
on digital communications. It be­
longs on every amateur's. and
club's. bookshelf.

With the New Year i n , let
me remind you that I have an
index to back issues of ATTY
Loop. I try to keep it as up to
date as the column, and it is yours
fo r an SASE and postage for
two ounces (see above address).
Feel free to bug me on Compu­
Serve (ppn 75036 ,2501) and
Delphi (username MAR ­
CWA3AJA) as well. I love hearing
from you, and some of the ques­
tions I have received lately have
sent me scurrying back to my
texts!

More in store next month,
featuring everything that you
want to see, right here in RTTY
Loop_III
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From the Hamsack

LETTERS

Story off0-10
Sometime in the 50s, a group of

hams got together and started 10­
10 International. They required 10
contacts with 10 members as a
prerequisite to join the organiza­
tion. From that point, an individual
could upgrade to different awards
as he contacted more members.
Each contact had to be made on
10 meters. This quickly branched
out to local chapters in communi­
ties throughout the US and then
the world. We are the City of Ros­
es Chapter. To keep activity high,
each chapter has awards for con­
tacts with other members on 10
meters.

10.10 International holds a net
each week, originating in Califor­
nia, with the intent of upgrading its
members and collecting new 10­
10 members . Each active local
chapter also holds a weekly net for
the same purpose. You will find
that on any given day, there is a
10-1 0 net going on somewhere in
the country and also throughout
the worid. Some members have
made more than 10,000 10-10
contacts on 10 meters.

With the advent of Novice En­
hancement, which for the first
time has given voice privileges to
Novices on an HF band, we have
added a net in the Novice band so
that the Novices may join an ac­
tive group 01 hams and also join
10-10. 10-10 International and
other chapters have done this al­
so. Novices are eligible lor any of
the awards; there are no restric­
tions other than the band umna­
ucns of their license. All contacts
must be made on 10 meters, indi­
vidually or on nets.

10-10 International has over
SO,OOO members, and it's grOWing
daily. This camaraderie is proba­
bly the single greatestlorce in pre­
serving this valuable 1,7 MHz
bandwidth of the HF spectrum.

Bob McElhatton KF7AK
City of Roses Chapter Head

Boring OR 97009

probably help your sales, also,
which should be tops.

Jerry Delettera N5KKR
California

Thanks vel)' much for your rave
comments! Be on the lookout in
the April '89 issue for reviews of
several mobile and compactba~
station antennas for VHF and HF.
Also, there are plenty 01 these re­
views in '87 and '88. Refer 'o the
December issues 0173 for the An­
nus/Index 01articles and reviews.
Failing that, give us a call and
we '/I look these up for you, ..

de NS I B

I am a Novice, stationed in
Ice land with my family , in the
Navy. My mother heard me pass­
ing 73s over the air and asked me
what " 73s" were. When I told her,
she said she'd been passing 73s
for years, wit h a prod uct both
nutritious and delicious. This ice
cream is named "73s" because it
contains seven ingredients in pro­
portions of three's, as follows:

3 bananas
3 cups milk
3 lemons, juiced
3 cups heavy cream or
3 pints half and half in place

of milk and cream
3 oranges, [uiced
3 cups sugar
Mash bananas in blender, add

juice of lemons and oranges. Add
remai ning ingredients and stir
well. Freeze. For variety, use
other fruits instead of bananas.
Serves 8-10 reqular people or five
amateurs on the air.

Bill Smallwood KB2EHKlTF
Keflavlk, Iceland

Tasty 73s

mente. Parts 01 any circuit must
have been previously copyrighted
documents. Does anyone have a
listing on all this, and releases
from all the people involved?

If Nord-link used this question
of whether the Net-Born copyright
is free of any copyright infringe­
ment itself, then the courts would
probably throw it out.

Paul J . Franzel
New City NY 10956

You asked about my opinion of
your magazine. Well, it's the best
in its field by far. Next , you asked
about what I would like to see in
your mag. Your coverage of ham
radio is far better than the rest, but
I would like very much to see arti­
cles about mobile operation, m0­

bile antennas, and antennas that
are portable and/or can be used in
apartments.

I live in California where every­
one thinks we have hundred-loot
towers and 1500 watts 01 power
on all bands, when tn fact we have
so many restrict ions we're lucky
we can operate radio at all. Most
people have to live in apartments,
co ndos, or mobile home parks
where antennas are not allowed.

I'm sure that you and your staff
cou ld cover these topics co m­
pletely in luture magazines. It will

More Mobile

Legalities, Legalities

not require an expensive outlay of
exotic equipment. Also, it is not a
slow and methodical activity, but
perhaps the most physical and
fastest paced activity in amateur
radio.

I have participated in OX con­
tests, sweepstakes, Field Day,
public service events, and packet,
but for sheer excitement, I find
fox hunting to be my favorite. I
would like to see a calendar of
regu larly scheduled hunts pub­
lished so local and regional con­
tacts can be made. I intend to con­
tact other groups in the country to
get information on thei r hunts
and, if possible participate. This
will be on a local level, but could
conceivably cove r a larger area .
Vacations would be ideal lor hams
to take along some of their gear
and participate on a hunt in anoth­
er part of the country-but first,
we need to know where and when
the hunts are being held. We have
to start this before we can have a
National Championship.

Mike Brost WA9FTS
Norridge IL 60656

Mike Sanderson
Janesville CA

RDFingin
Chicago/and

NewHam

This refers to the news item
ab out Net -A om vs Nord Li nk
(Sept. '88 QAX). II is highly likel y
that in some countries Nord-link
could be charged with violating a
copyright . Different countri es
have dillerent co pyright laws,

RDF has demanded much of but . .. Net-Rom is copyrighted
my eHort for the last 12 of 25 years under US law.
as a ham. In Chicaqcland, there They say that it is a valid copy-
are unsponsored hunts every first right. However, everything con-
and fourth Saturday, attended by nected with packet radio was in-
a core of dedicated hunters. The vented in recent years. So most of
second Saturday of each month, the information in thei r copyright
the Arlington Communications was available from previously
League sponsors a hunt, and the copyrighted documents, such as
third Saturday, the Chicago FM the technical manuals issued with
Club sponsors a hunt . Once or different pieces 01 equipment.
twice a year on a filth Saturday, Does Net-Com have releases
the Greater Chicagoland Foxhunt from all the previously copyright-
is run. It pits teams of hunters, ed material owners giving them
usually repr ese nt ing c lubs , the rights to use their copyrights?
against one another to find two And where there may be con flicts
foxes and win the Trophy. They in the previous copyrights, does
keep this prize until the next hunt. Net-cern also have releases from
The Lake County Amateur Radio the conflicting copyright owners?
club of Indiana has been a regular It is impossible to have a copy-
participant, a lo ng with the right in this field that has not used
Chicago FM Club. previously copyright items. The

We would like to involve other words "Packet Radio" were pre-
organizations in this. ADF does viously used in copyrighted docu-
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This Iener is from a person whO,
until a lew weeks ago, was com­
pletely ignorant about amateur
radio . Now, thanks 10 your mag­
azine and the book Amateur Ra­
dio, Super Hobby, by Vince
Luciani K2VJ, I am a little smarter.

Though you must write for ev­
eryone from beginner 10 expert, I
have enjoyed reading 73. I even
found myself enjoying some of the
technical articles I didn't under­
stand!

Military Net

I would like 10 gel visibility for
the amateur radio operators whO
are on active duty in the US mili­
tary so we could institute phone
patches within the US or overseas
areas where authorized. II would
also serve to give recently trans­
ferred hams a point of contact in
their new area. If you're on active
duty and would like to be listed,
regardless of branch, please write
to:

Robert T. Godlewski
HMC 593rd ASG , Box 66

Ft. Lewis WA 98433·5410.



NUmber 3a on your FHdbKk CIIn::1

A SIMPLE LED CHECKER
Get the bad LED out

by Tom Thompson

CARO BOARO
SPACU'

P.rt
9 Volt batterycl ip
9 Volt battery
Switch S1 SPST MOM.
Transistor socket

Parts List
Part ' , DescrlpUon
RS27Q-325
Standard 9 vott
RS 275-1 547
Jim-pak T().5
Socket. RS 276-548

Plastic case RS270-221
Resistor R1 6800 RS271 -o21 1}zwatt
Cardboard spacer (~ .. x 2V. oJ See Figure 2

Testi ng

Insert the LED into the socket and press 5 1,
If the LED does not co me on the first t ime,
remove it from the test socket, swap the
leads , and reinsert it into the test socket.
Press 51 again and the LED will come on. Ifit
doesn 't, it's defect ive. To check your tester
after construction , it ' s a good idea to use an
LED you believe is good .

There you have it-a useful item to have in
the shack, and a real quickie to put together.
Have fun! .

LED
CHECKER

(lI@ l OmA)

'=;1D OUT

-~

PUSH TO TEST

h

The switch is held in place by the mounting
hardware that co mes with it . The soc ket is
pressure-fit and held in place with a good
cement, such as super glue .

Solder the black (-) wire of the banery
connector 10 one side of'S I, and solder the red
(+) wire to one o f the solder contacts on the
test socket . Next , solder the 6800 resistor
between the unused connector on the test
socket and S I . (Refer to Figure I .)

A battery compartment spacer is construct ­
ed by cutt ing two pieces of cardboard ~ .. x
2 \.4" and gluing o r tapi ng them together. A
small piece is cut off the bottom to allow
access to the battery wires (Figure 2).

Cut the label 10 the correct s ize and cover
the back with rubber cement . This will attach
your label securely to the plastic case . Be sure
to line up the cut-outs in the label with the
socket and 5 I .

Photo A. 111(' LED chf'clr.u.

Lo"P COfl'I<E" FOf'l !lATTERW "'11£
Cl U/lAoot[

.,
.~

Construction

The reprint of the label is the actual size .
You can usc it to determine the proper spac­
ing of the mounti ng holes for both the switch
and the socket . Use an X-actoknifetoremove
the area inside the two squa res where the
socket and sw itch are mounted . Place the
label o n the plastic box cover and mark the
centers of the two cut-out areas. Once this is
done, you can remove the label and drill the
two holes . S I is ',4 .. and the socket is 5/16" in
diameter.

Any transistor socket wi ll work . If you
substitute, choo se the pins you want to use
and d rill the mounting hole to the appropriate
Size.

~~~'. un ?"lSl ' . 0 ,,,.,
~"

(3 O?~( R h ll) " ". WAY
• • _ U R(WO ~ EO,

•
"'A""UOII
lOC K! ,

H ave you ever been in a hurry and need­
ed to test an LED for proper operation

or polarity? You look for you r DVM, and
when you find it, you' re not quite sure about
what to do with it? If yOll 've expe rienced this,
I have something better, faster, and easier to
use , and costs less than $5.

Theory

The theory for testing LEOs is quite s im­
ple . Appl y the proper voltage , limit the cur­
rent . insure proper polarity, and the LED
comcs on! The ci rcuit in Figure I docs th is
with a minimum of components, When you
press S I. the battery supplies the test current
to the LED. R I is a 6800 resistor that limi ts
the current to just a little over 10 rnA with a
new batte ry . This allows good test current
thro ughout the life of the battery ,

Figurf' J. o j 111(' UD Ch«lr.a sch('nwtic. bJ Top
i 'if'''' ofthf' transistor socket,

Figur(' 2. u mlboord spacer. Clip comer for bas­
t('ry wire ctearance. Figurf' J . LED Ch('clr.rr label , to cut out.
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C1RCLE •• ON READER SERVU CAIIO

SATELLITE ENTHUSIASTS!
We a re pleased to announce the SAT
TRAC II - a completely self-con tained
automatic satellite tracking controler
which drives all popular a zimuth and el­
e vation rotors. This unit stands alone.

SAT TRAC II use s satellit e and ste­
tion data along with time to calcula te
the satelli te position a nd antenna point­
ing angle in real time. This informa tion
is then used to control antenna rotors.

Satellite Tracking Made Easy

For more Information. call or write to :

Applied Digital Re search. Inc.
P.O. Box 10184
sarasota, FL 3 4232
(81 3 )378-3410

CIRCLE32. ON RUDER SERVICE CARD
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2DMHz DUll Tract Dscilloscop.

$349
MO-1251

ELENCO PRODUCTS AT DISCOUNT PRICES
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CIRCLE 356 ON READER SERVICE CARD

Company lOGOs &
Cuslom Orders Welcome
Write lor Quote

WLA21M
WLA22M
WLA23M
WlA24M

5-1000 MHz PREAMPLIFIERS
NF G P(ldB) $
3dB 13dB 8dBm 57
4 11 12 61
4 22 12 87
3 20 18 109

430/50 MHz CONVERTER
RXC431 .15uV 20dB 99

WILAM TECHNOLOGY. Div. 01

WI-COMM ELECTRONICS INC.
P.O. Bo_ 5174. MASSENA, NY 13662

(315) 769-8334
L-------:""""':i'.i'""i.:i.o"""'i~i.is,.....,""'.......",".,,~iiICIIlCL£ 244 ON READER SErtVtCE CAIlO

PC Slow Scan $149.95

ETCHED GLASS!!
CALL
SIGN
MUGS
$795

Gtlecks Payable To:
TODD W_SKOGEN
PO BOX 3025
FOX VALlEY STATION
AURO RA. Il 60504 Clearly Prrll YOlr
(312) lrl5-5972 Gall Sign & N~e

Add S2.SO Sl'lwnQ <nI Handling
II. Residerts Add 675% tax
A"<lw 1-2 Weeks for De!rvery
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$509 lor the 25 W IC·228A, and
$539 for the IC-228H 45 W ver­
sion. tCOM America, Inc., Corpo­
rate Headquarters, 2380 116th
Ave. N.E. . PO Box C-90029,
Bellevue WA 98009-9029. 206-­
454-8155. Telex: 152210. FAX:
2Q6..454-1509. Circle Reader ser­
vice number 202.

ICOM AMERICA, INC.
The 1e-12GAT hand-held trans­

ceiver from ICOM has wideband
coverage from 1240-1300 MHz, 1
W power output, 20 memory chan­
nels , programmable scan and
memory scan, repeater monitor,
and built-in 1750 Hz repeater ac­
cess tone . It is also spIaSl'H"esis­
tent for outdoor condi tions.

The new " G" series is compat­
ible with all ICOM 1e-2AT/IC02AT
battery packs, headsets . and
speaker mikes. Optional UT·40
beeper. List price, $529.

Also from ICOM is the Ie­
228A 2-meter 25 W mobile rig (the
45 W version is the 1e-228H). It
features wideband receive 138­
174 MHz and transmit 140-150
MHz: mult i-color LCD; 20 memory
channels with programmable and
memory scan capability; priority
watch while operating on another
frequency; and an optional UT-40
tone squelch unit which acts like a
beeper/pager.

This compact unit measures
5.5· W x 2w H x 5.4" 0 (the Ie­
228H is 6.2· D). There are 13 front
panel controls lor easy operation.

Suggested retail prices are

Arles-1.... Software

Ashton ITe announces Aries-' ''" database software. Aries-'
unites multi-mode Terminal Units and transceivers with comput­
er interfac ing capabilities. II also has a real-lime logging function .
II lets you display the Logbook and Transceiver status simul­
taneously, and remains resident in memory while other programs
run . In addition, Aries- f features a Contest Mode; uploading and
downloading files through packet and ATTY; CW speed control:
and searching and printing of log data by band, mode, country.
and other fields you set up.

Transceivers currently supported are Kenwood models 'rs­
9405. 44OS, 1405. 6405. 711A. and ellA (with appropriate
Kenwood lG-l0 Kit and IF·232C interface) and ICOM models
1C-735, 761, 275, 375, 475, and 575 (with the ICOM CT-17 inter­
face). Terminal units currently supported include the AEA PK­
232, Healhkit HK-232, and Kantronics KAM en-ecce units.

Aries-I includes sample message files , a demo-log, and a
User's Guide. II is available on 5V" w or 31f.! W disks, and runs on the
IBM and compatibles with at least256K of memory. Price, $39.95
plus shipping and handling. For further details, contact Ashton
lTC, POBox 1067, Vestal NY 13851. 607-748-9028.Circle Read­
er Service number 201.

PRODUCT OF THE MONTH

Compiled by Linda Reneau

also available as part of a porta­
ble computer workstation with a
Brother g-pin printer, rune-foot
parallel cable, and software pack.
age. These items are features in
the 1988 Heathkit Christmas cata­
log, which you may order by
call ing ,-Bf)0.44-HEATH, or by
writing Heath Company. Depart­
ment 350-038. Benton Harbor Mt
49022. Circle Reader Service
number 204.

-,...
,

HEATH COMPANY
Heath is offering tile first kit lap­

top computer, the H5-2860. It is
fully PC and AT compatible. It has
a 12 MHz 80286 processor, 1 MB
of standard RAM (expandable to 3
MB), and a 1.4 MB 3.5w disk drive
(second internal drive, 20 and 40
MB jnternat hard disks, opt ional) .
It can handle spreadsheets. care­
bases, word processing, and a va­
rietyof graphics.

Standard features include: 640
x 400 pixel resolution; supertwist
LCD screen; removable battery
pack providing up to six hours of
continuous operation; Expanded
Memory Specification (EMS); par­
allel port; serial port; RGB video
port; and an external floppy drive
jack. The H5-2860 is 3.07"'H x
12.2wWx15.4wo.

You may order the HS-2860 by
ca lling 1-800-253-0570. The kit
sells for $2,999. The H5-2860 is
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seizer. In addition, it contains 27
interchangeable screwdriver/nul­
driver blades (a selectiOn of sot­
ted . Phillips. and hex) that fit into
straight or Tee handles. Price of
the tool kit is $447 with tools and
$150 without tools . Contact
Xcelite Soft Kit, CooperTools, Box
728,Apex NC 27502.Circle Read­
er Service number 203.

COOPERTOOLS'
Co operTools" offers a new

TCS200 soft -sided tool case
made of Corduraa Ieather-!ike ma­
terial, designed for the xceutee
line of tool kits. The kit is available
with 10 tools , which include five
pliers, a wrench, an electronic
snip,a wire stripper-cutter, an elect­
rician's knife, and a curved-nose



•

For owners of the standard
Model 43, Bird offers a Retrofit Kit,
Model 4300-400, for $90. The kit
includes a PC board wh ic h
mounts inside the Model 43 hous­
ing. Conversion time is less than
fifteen minutes. This enables your
Model 43 to make the same peak
power measurements the Model
43P can make. It also uses the
same batteries and meets the
same F.S. accuracy.

For more information on the
new Bird Model43P Wattmeter Of

the Model 4300-400 Retrofit Kit,
contact your Bird d istributor or
Bird Electronic Corporation ,
30303 Aurora Road, Solon OH
44139-2794. 216-248-1200. FAX
216-248-5426. Circle Reader Ser­
vice number 209.

Decoding s ystem includes an ex­
temal audio interface. an intemal
acquisition and control card, en­
hanced VGA + graphics card,
software. and manual, for $3495.
The EGA version, without the
mouse-driven image analysi s
tools, and exclUding an EGA
graphics board. is $1895.

Required are an IBM PClXT/AT
or compatible, a matching graph­
ics monitor, and an appropriate
audio front-end (antenna/receiv­
er) for the mode{s) of interest.

Contact Softworks, Inc., POB
3114, Allentown, PA 18106. 215­
395-444 1. Circle Reader service
number 208.

uses the full array of the standard
Bird plug-in elements. Depending
on the element you select , your
overall frequency range is 450
kHz to 2.3 GHz. and your RF pow­
er range is 100 mW to 10.000 W.
The new Bird Model43P is $279.

BIRD ELECTRONIC
CORPORATION

The new Bird Model 43P Watt­
meter measures true peak power
of SSB and AM modulated AF, as
well as certain rectangular limited
pulse signa ls. The Model 43P op­
erates exactly the same as the
Model 43, but includes peak read­
ing circuitry to provide a second
operating mode which lets you
measure peak power to an 8%
F.S. accuracy without affecting
the CW measu rement ca pabil i­
ties. This circuitry is powered by
two 9 V NEDA 1604 batte ries with
an anticipated life of forty-eight
hours in peak mode.

You need no special elements
for peak measurements. The 43P

GT! ELECTRONICS and
SOFTWORKS, INC,

WeatherTrac'" is a combined
hardwarefsoflware weather satel­
lite imagery system jointly devel­
oped by sonworks. Inc ., and GTI
Electronics. It combines a 54-level
gray scale with a 256,000 + color
palette at 640 x 480 resolut ion
(scrollable to 800 lines). Weather­
Trac also supports 1024 x 768
mode with a 16-1evel gray scale
and the same palette; plus im­
age " looping," 3-0 projection,
histogram analysis, and AVHRR
radiance ca libration for direct
read-out of scene equivalent tem­
peratures. VGA + image analysis
tools use a standard mouse inter­
lace. Among others, the system
captures analOg weather satellite
imagery from GOES·WEFAX,
NOAAfTIROS-N APT (single or
dual channel), SOVIET METEOR,
METEOSAT, GOES-TAP, and
NAFAX. {high frequency FM).

The basic WeatherTrac Audio
PCB are the Mitel8870 DTMF de­
coder, audio switChing with DTMF
muting. six pots lor audio adjust­
ments to and lrom the receiver,
transmitter, and phone line.

A relay driver is included lor ac­
tive low PTT and transistor buff­
ered selectable active high or low
COS input, 10 jumpers for select­
ing controller options, and a re­
mote base (in terface optional).
The RC-1 000 has 32 control
codes and 10 user codes, all ac­
cessible via the repeater receiver
or phone line. The on-board rect i­
fierfregulator allows powering of
the controller via 12 AC or DC re­
quiring only 200 mAo Wired and
tested, the RC-1000 is distributed
through R&L Electronics , 1315
Maple Ave., Hamifton OH 4501 I .
800-221·7735 or 51:J.868.6399 in
Ohio. Circle Reader Service num­
ber 206.

'-_.._---

_._...-

MFJ ENTERPRISES, ' fIIC.--- -~"'---

Box 494. Mississippi State MS
39762. 8()().647-1800 or 601-323­
5869. Circle Reader Service num­
ber 205.

ATLANTIC
SOLAR PRODUCTS, INC.

so und and video equipment,
electronic test equipment, small
appliances, and communications
equipment, such as FAX and
answering machines . You can
also u se it to recharge bat­
teries.

It features an automatic shU1·
down to prevent overloading and
exc ess ive discharge , aud ible
low-battery voltage alarm , 90%
extended use of the DC source.
The Poc ket Power Inverter' s
operating range is 10-1 5 V DC

The Pocket Power Inverter, with a voltage 001 of 115 AC 200
a 12 V DC to 115 V AC power Walt surge ca pabili ty. Price ,
supply from Atlantic Solar Prod- $1 49.95.
ucts , measures 1.2 w x 3.5 " x 4 .5 w

, Atlantic Solar Products, Inc.,
and weighS 14 oz. Plug it into a 935 1-J P hilad elphia Road,
cigarette lighter and you have BaltimoreMD 2 1237.CircleRead-
an AC power supply to operate er Service number 207.
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MFJ ENTERPRISES, INC,

MFJ Enterprises, tnc .. has
three new software upgrades to
give previous MfJ Packet units
the features of their latest MFJ
TNC units. These upgrades are:

MfJ-40A: Firmware release
1.1 .5. Supports basic Packet fea­
tures lor TNCs with 16K RAM.
Price, $19.95.

MFJ·40B: Firmware release
1.2.6. 32K with 32K RAM up­
grade. Price, $39.95. This release
also includes KISS, MFJ Easy­
Mail"', and WEFAX receiving ca­
pability lor the IBM, compatible, or
Macintosh computers. using an
MfJ Starter Pac k opt ion for
$19.95.

MFJ-4OC: This is the same as
the MfJ-40B without the RAM for
TNCs that already have 32K RAM.
Price, $19.95.

MFJ Enterprises, tnc., PO

MICRO COMPUTER
CONCEPTS

Micro Computer Concepts'
RC-1000 Repeater Controller is
available from R&L Electronics,
complete with manual, schemat­
ics, and assembly drawings, for
$219.

The RC-1000 is a microproces­
scr-oeseo (Intel 875 1) repeater
contro ll er with an autopatch ,
pulse or DTMF dialing, reverse
patch, and control lines for remote
base . Contained on a 5.1 - x 3.6-
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C IE CI.v.land In.t;It;ut;•
af EI.ct;l"anlc.

CERAMIC ROLLER INOUC·
TOR, 14.3 uH; 24 turns # 12
tinned-copper wna in
3.3 " L)( 2" dia coil Shalt
~"I.J:11. " Ilia. Il:l3Js,:6. .. Ibs

'"# 33' ·U 4- IIII EO.
used ..•...............)ll$24

103 uH ROTARY INDUCTOR uSing moving cootacter;
61 turns # 10 wire trom 8.8)(3.4" dla coil. OJa 8J8x1 4.
181bs sn. #33!HI-LG, used $29

COUNTER DIALS

FAI. RADIO S ALES
1016 E. EUREKA . Ilo. 110 5 • l iMA , OHIO , 45 102

& Dipol~ Klb

1988 CALL DIRECTORY
(On microfiche)

Call Directory . • .. • • • •.•.. • • • $8
Name Index • . •• . • ••• • • • .•••• 8
Geographic Index . • • • • • • •.• • . • 8

All th ree - $20
Shipping per order S3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894·5777 800: 282-5628

YAESU • TEN-TEG • NRD525 • GRUNDIG
SONY ' MAGNAVOX • AMERITRON • MFJ

METZ ' ICOM · DAIWA · KLM 'MIRAGE
ALPHA DELTA · FAX RI TTY · KENWOOD

BENCHER · ana ctrers

CIRCLE 7 ON RU OER S£RVICE CARD

Allied Appliance & Radio
4253 So B'oaa..... <Iy · Engle"'ood co 80110

VISA MC • o.SCOll'f P'oces • $' !Xl For L,sl

Ff.757
GXII

.JGAR - 4H

THEN YOU MUST SUBSCRIBE TO• antenneX

OTMF llng
Inlitlli{j I ID'..

A...MlIory outputs
Eay ........1aoi

....... iii'" ' InpulT_.... ' M·~ ...~
low _ CMOS. nm.@1:h1---Provr ~ cos pol. rllI..
R ~ & I nk COl,Irl" , tonft

Syntl>ell.-.I Mnk / remole b. H c.~b1l1ty

$149.00 All;::':"
CRUTln: CONTROL PRODUCTS)115....-.._

G<_ .... '"IIM, CO .1- "t!m'"
C303I Q4· _ _

antenneX

• Have I lousy motJie siIlnal on illI ~ands?

• Need .. rJexpmsM dll'eCtiONl ~terIfl.I kw 10 melm"
• Call"' eecse beIwMl a venieII Of hoRZontII ....."
• Neecl a low _ a'IlftIni lor 100~
• W.. 10 de$ign • ......, \Iut clonl 10 rtdO fir wtle!f'
• Heed I~ b' ntmlI desqI n pIo!lJlg?
• W3nl b lind out _ 50me0'~ IIlse Iris soMd r'l\I' problem?

• Don 't kr'tOW wtI<ll arIttnna is~ lor ~arn"lS 01 o~

• Need a disguised mollie antenna " I the ear?
• Wan! a cheap aulomatic antenna couplel' Iof any type rig?
• Just wlJ1\ 10 learn ITIOff aboUI ~as1

CIRCLE 8 2 ON READER SERVICE CARD

SRC-fO
REPEATER/LINK

CONTROLLER

.....Xis a~ '" a'Il!mlI e>jltl o, .a.rs from I'oe

.- lap IlIte~. ThM 15 SG'IIethIlg lor ewryone From
tlIIIlflIAill~ desQIl 10 ,t'ltll"Q 1ibII of dipoII~
1I I qursbOn Rl _ ((lU'nn e~•• find SOflle1lWlQ
rt " wes!!
A one,.ear SlJbscription is 0011' $11 ,97 for Continental USA and
posse$IOI'IS S1700 tor fore91 sur1ace mail

Send your subscription 10:

antenneX
P.O. Box 8995 Dept. 19 Corpus Chnsll, TX 78412

CIRCLE 306 ON R(AOER SERVICE CARO

" The mt1i-magazine for antenna experimenters "
00 YOU -

Wld.band Preamp )().l000Mhz

D u al G a s F et l o w no i se
p ream pl ifie r for HF. UHF o r VHF
systems . Just perfect for the R·
7000 . Ex c ell e n t f or Spe c
Analyzers . Sconne rs. e tc . Gain 20
Db +1· 1 DB. ·3 Db a t 2 & 1100
Mhz. I Db co m p ression of ~10
Dbm. Inte rcept points ~5 Dbm.
Ne w s h ippe d p r ice of onl y
$1 24.95. Po . residents please odd
6% sta te tax .

GTI Electronics
RD 1 BOX 272

l eh ighton. Po . 18235
717·386·4032

CIIl(:LI: 3 2 7 ON RUOER SERVICE CARD

Specific. t ...... : UPS
TYPE: " on l on,. 1Pola..,...on SHIPPA . LJ:
GAIN 15 DB
f RONT TO BACK RATIO: 40 DB
SlOE REJECTION: 4 5 DB
W EIGHT, 22 Pounds
LENGTH' 13 f eet 5 Inches
fR EQ. COVE RAG E: 110 Me'''') 28000 · 2 9. 9 99
W INO LOAD: 3 .5
W IND SURVIVAL: 100 M PH
POWE R HANQUNG CAPAIllUTIES: 2000 W alt. plus PEP

Call or send $2 .00 for Complete
Cata log and Pricing o f Anten nas.

~ Route 1 - Box 383
~ JO ~ Erb elsvilte , A L 3 54 6 1
~ ~ (205) 658·2229
~ GUHH~ Hrs : 1Da m - 6pm (CST).._....
DEA LER INQUIRIES. PLEASE CA LL

C IE is the world's largest independent
srudv electronics school. We offe r len
courses cove ring basic electronics to
advanced d igital and microproc essor
technology. An A ssoctare in A pplied
Sc ience in Electronics Engineering
Technology is a lso offe red.

Study at home - no classes. Pro­
grams accred ited and eligible fo r VA
benefits.
--------------. . . . . . . . .
C IE

c ......w.d I......uc~ <Ji EIec,ronocs
1776 Ea.. 17,h 5,.• ClrvrL.nd. Ohio 44IH

YES l I wan' 10 1/1" "aft.d, So:nd "'" m~ CIE " h",,1
<atal, 'll ,ndudin~ Jet. ,I, ."' ~,' ,ht A...."' i. ' . J:)"gfH
p"'ll'am,

.......
G.f"!' 5<.,1'
AI:" A .... o.~ No.
a."d h,. for 0 .1. 1lu 1l~lm un Ed""." " ",,1 Bmef".
o Vm,.n 0 A,".... Duty MAIL TODA Y!

AAR97



OADEA LINEal'ld:or TECH HELP
/619\ 744-0728

FAX 61g.]44-1GQ

"OUAUTY NEED NOT 8EEXPENSIVF'

Numbel' 21 on )'OU' FNdbM:tl: cerd

ST. CATHARINES ONT
FEB 4

The Niagara Peninsula Amateur AadioClub Inc. is
holding the 11th Annual Big Event . a hamfest and
dinner dance atlhe CA W. Hall. 125 Bunling Road.
Admission is $3, tables are $12 each com mercial
and $5 each norw:ommercial. Talk-in on 147.24/,84.
For informat ion. write N.P.A.R. Inc., PO Box 692. St.
Catharines. Ontario L2R-6Y3. Canada. or phone
4 16-937-(1590.

MELVILLE LONG ISLAND NY
FEBS

The Long Island Mobile Amaleur Radio Club, Inc.,
will sponsor a hamfest at lhe ElectriCians Hall. 41
Pinetawn Road. Doors open from 9 AM to 3 PM.
Admission $4 . $3 after 11 :30 AM. Sellers' 4' x 6'
tables are $12 each. or bring your own at $1 .50 a
foot, 'Hoot minimum. Helpers pay adm ission . Regis­
tration in advance onty. check payable to Ll MARC.
Talk-in on 146.85. 1.I .E. Route 495 to Exil 49 North,
V. mile rightlurn cote Pinelawn Road. For mtorma­
l ion, contact Mark Nadel NK2T, 22 Springtime Lane
East. Levittown NY 11756. 516-796-2366, or Hank
Wener WB2ALW. 201-694-181 I .

CRYSTAL RIVER FL
JAN 29

The 91h Annual Cilrl,lsCounly Hamtest, sponsored
by the Sky High Amaleur Radio Club. will be held at
the Nationat Guard Armory, located on Seven Ri....rs
Drive just south of lhe Crystal Ri...er Airport off Route
US 19. Talk-in Irequency on 146.3551.955. Hourly
door prizes. Grand Prize at 2 PM. PaclIet rad io fo­
rum, lois of food, and RV parking a...ailable. Admis­
sion is $3 l,lnl il Jan 14(send SASE) and $4 thereafter.
XYLs FREE with OM. Swap tables $5. Friday after,
noon sel·up hours a...aitable by pre-erranqement .
Doors open at 7 AM for axhibitor set-up, and only
admissions purchased with tables will be allowed
entry. ()pen to publiC at9 AM. For licl<els.lables. and
information, contac1 Bob Gordon WI KUL ,~
5045 or SHARe Ham/esl. 5334 S. Forest Terrace,
Homosassa FL 32646.

MONTPELIER VT
FEB 4-5

The Central Vermont Amaleur Radio Club W1 BD
is ha...ing its 1989 aso Party on the above dates from
0001Z the 4th to 2400Z the 5th . Suggested frequen­
cies are Phone: 80-15 meters; the first 25 kHz up
from the beginning of IheG_at Phone band edge;
Novice 10 meter phone portion. SO.110. 144.2; CW :
3540. 3720. 7040. 7120, 14040. 21040. 21140,
28040: and RTTY: 3620 and 90 kHz Irom lower edge
of other bands. For rules on exchanges and scoring,
informal ion about awards, and ofticial score and log
sheets, send an SASE (lwO. ilyouwanl to recesve lhe
results) to D. Lovenn WAtPDN. 50 IJberIy Street.
Montpelier VT05$02.

APO SAN FRANCISCO CA
JAN 27

The Kwajalein Amateur Radio cee will eceeare
KX6BU from 0600Z, Jan. 27, 10 0600Z, Feb. 6. to
commemorale the 45th anniY9rsary of the Banle of
Kwajalein and Roi-Narnur. Frequencies are SSB:
14.250, 21.350, 28.550; and CW: 7.025. 14.050,
28 ,050. For $7, KX6B U witl send you a OSL, a certifi·
cete. and a 54·page book on the Banle of Kwajalein
and Roi·Namur. $3 will bring a aSL and certificate.
Send requests to KX6BU. Box 444. APO San Frs,..
cisco CA 96555-0008

tact Robert Younker. Southfi6k1 High School, 24675
LahSfl'. Southfi6k1 M/40034. 313-746-8637.

Ham Doings Around the World

SPECIAL EVENTS

SOUTHFIELD MI
JAN 22

The Southfield High School Amateur Radio Club is
sponsoring their 23rd Annual Swap and Shop at
Southfield High School. Doors open et 6 AM for
exhibitors. Open 10 the public from a AM to 3 PM,
Admission is $3. Reserved lables are $20 for two
&-1001 tables, paid in advance. Additional reserved
tables are $10 eactl . Plenty of parking, food . and
door prizes. For information aod reservations, con-

JAMAlCANY
JAN 16

The Hall of Science Amateur Radio Club will issue
a commemoralive certi licale to anyone working
HQSARC club station WB2JSM. in celebration of
lhelr 171h anniversary. SSB operation: 14.335 and
21 .365. CW operation: 14.065 and 21.135. All fre­
quencies ara p1usor minus 15 kHz due to QRM from
1500 to 2100 UTC. QSl With a large SASE (SOcents
or 2 IRCs) to HOSARC QSL Manager Arnie Schiff­
man WB2YXB. 8t·22 250m Street. Bellrose NY
11426.

HAMMOND LA
JAN 21

Tha Southeasl louiSiana ARC Hamlest will be at
the SE Louisiana UnivetsilyRecraation Cenler. Talk­
in o n 147 .0/46 .4 . E xam s . tables , and fun .
Wheelchair accessible. Contact Joe Farris. 390
Piney Wooc"s, Ponchatoula LA 70454 . 504-386­
8393,

MILWAUKEE WI
JAN 1.

The 171h Annual Midwinter Swapfest will be held
al the Waukesha Co. Expo Cenler from 8 AM 10 3
PM. Direct ions: 1·94 to Co. J, south to FT, west to
Expo. Admission : $2 in ecvence. $3 at lhe door.
Tables (4-loot): $3 in advance. $4 at door . Electrical
ouUet. as a...ailable, $5. Advance cleadline is Jan . 2.
1989. Dealers welcome. Amaleur exams given (write
for (letails). Food a...ailable. Sponsored by the West
All is Radio Amaleur Club. For tickets and informa­
tion . write WARAC SWAPFEST, PO Box 1072, Mil­
waukee W/ 5320 I . Enclose SASE.

SOUTH BEND IN
J AN 7

A Hamlest Swap and Shop wIll be held 81Century
Center, Downtown 011US 33 Onaway North belwetln
the Trustco rp Bank Building and the river. Four-lane
highways to door trom all directions. Tables: $515­
loot round; $1518d.5-Ioot rectangular; $2OI8-fool
waJllocalions. Ta lk';n 00: 6 . 52. 99-39. 69-<19. 34­
94. 145.29. For information, contact Wayne Werts
K9/XU. 1889 Riverside Drive. Sooth Bend tN 4$616
or phone (2t9) 233-5307.

RIO DE JANEtRO
JAN 7 and JAN 1.

The Lions Club Intemational is sponsoring this
contest. commemoral ing the birthday of Melvin
Jones. their founder . Their goal is to create and
foster a spir it of mtemaronat understanding and co­
operation. Coordinated by tha Rio de Janeiro Ar­
poador Lions Club, the contest Isopen 10 all licensed
radio operalors. Bands permitted are 80, 4.0. 20, 15
and 10 meters. phone and CWoPhOfleand CW must
be entered into separate logs . Jan 7: CW Mode .
startIng aI12:00 GMT and continuing lor 24 hours.
Jan 14: Phone Mode . starting at 12:00 GMT and
continuing for 24 hours. For informal ion, write Hunt­
ing Lions in the Ai, Contest Committee, Rio de
Janeiro Arpoador Lions Club, PO Box 2155, Rio de
Janeiro 20011, RJ, Brazil, South America.

I

FOUR MODELS TO CHOOSE FROM

SX·111O 1.6·60 MHz $109.95
SX·200 1.8·200 MHz $89.95
SX-400 140-525 MHz 599.95
SX.&JO Dual·Band $139.95

1.8·200 MHz
140·525MHz

Orden ff(tr«<! by 1PM PST sIIiWeCI UPS same Clay
Nell&1 UPS0II1¥el)' avlf\lble

P,I,RTS ORDERSONLY - NO TECHNICAL
IBOO' 854-1927

DUAL·BAND ANTENNAS

We believe thaI DIAMOND Dual.
Band Antennasarethebest
antennas on themarket today!'

BASE 2m 700m Net
DX·5O 2.8dB 58dB S94 95
DX·200 5.5dB 8.OdB 5139.95

MOBILE 2m 70 em Net
NR·770S uni~ 3.OdB 534.95
NR·770R3.OdB 5.5dB 54795

KNOWN WORLD·WIDEFOR PREMIUM
OUAUTY ANTENNAS AND METERS

PDWERiSWR METERS

-We guarantee each DIAMOND antenna
and wattmeter sold by us to meet your
satisfaction or return it 10 us withinten days
forafull refund!

• Forward&Reflected Power&SWR
• selectable RMS '" PEPSWitch

• 3 Power Ranges:
5i2O'200 Walls
3O/300/3KW ISX·l l1O only}

• Power Meas.Accuracy5%(typ.l
• Insertion Loss:0.2 dB Max.
• Wldeband Performance

66 73AmateurRadio . January, 1989
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PROJECTS
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lU1P $12.95
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P\ea$e accepl my """"b<o1Ship in ee ElecttOl'lics Booi< C lub"' . nd send IhoI $ VOIUI'MS lisled
botIow<. plus my FREE copy 01~..oc:e co.- 10 EJlJeIrOlliea MII1tIJftK:1.-.s · I'tJlJIb~

(2683P). biling .... $3.95 pIuIlnIpping and handling chargft.. II noll Wished, I "",y I1Itum
ltoI -. _ WI dllys wittlouI oblogation lind ...... my~ip .... lCell.d. I "",_10
pulCIlase at 1eU13-. at regular Club poices (plus "'ippiI'lI-ro~ ck.winlllhe neld
12 months and may resign lIItY timt'~1l8f

Membership Benefits • Big Saving, . In addition to this introductory
offer, yOl.l keep saving substantially with members' prices of up 10 50% off the
publishers' prices. • Bonus Book• • Starting immediately, you will be eligible lor
oyr Bonus Book Plan, with savings of up 10 80% off publ ishers' prices. • Club
Ne_ Bullelln•. 14 limes pel' year you will receive the Book Club News. d&scrib­
ing all the current selections-mains, anemates. e_\ras-p!us bonus offers and
special sales, with hundreds of titles 10 choose from . • Aut~1c Ord.r. II you
want the Main Selection, do nolhing and it will be senllo you automatically. II
you prefer another selection. Of no book at all, simply irKlicate your choice on the
reply form provided. As a member. you agree to purchase at least 3 books within
the next 12 months and may resign at any time thereaftef. • Ironclad No-Risk
Guarantee. II not satisfied with your books. return them within 10 days without
obligation! • Exceptional Quality. All books are quality publishers ' editions
especially selected by our Editorial Board.

~1 9119 ELECTRONICS eoo« CLUB. Blue Ridge Summrt, PA 17294-08F~"~====='

FREE when you join!
Reference Guide to Electronics •. ,,),tf'W'1!j
Manufacturers' Publications

'S-I

Electronic. project•... idea• . .. the latestlechnology
aU at up to 50% off puhlishers' price•.

A time- and money-saving list
of product literature from all
the major electronics suppliers,

•••••••••••••••••••••••Name •
• •
• Address •
• •
• C rty •• •
• Slale Zip Phone •
• •
• Slgnalure ••• Sov-d_"'f11 _, __.... __ ••••_._ •• __d_ •
•
• V*' Icr.- " .,_. only . FO'eigl' ... ~. - Ill will receNespeo.lordeo itog insltuclIon5 e..- :
• must remrt in U S. currency . This~ II.lbjoct 10 lCCeplano;e by lhe E....."""'1icI BookCltd. •
: .... _ .....1" . _-..._t>y.-........ ,,: , STARl 89 •

••••••••••••••••••••••••••••••••••••••••••••••••••

SELECT 5 BOOKS
for only $395

(values to $133.70)
and get a FREE Gift!

\ " 11ll R,II lPIU
I\I I\.IU'....

IU ' ''' "".,~'""',"'..

2701P S17,15

1"3 $11.M

..,,--"Bunni'
SCHEMATICS

ZVU $24 .15

2MO 12'0.15

..
I

.;"&

.---

,,_ I ' D.IS

'.. $.OS .OO
~. ,

;r.- S2II.M
~.,

- " '-'"SECRET
$HOfITWAVE
SPECTRUM

_ ''',IS

27'SI' $13 .M

CtIlCU 128 ON AUDlA Sf:AVICE. CAAO



$6.95
56.95
56.95
56.95

"Hack Breaker" 56.95

13 + wpm-Code groups again , at a
brisk 13 + wpm so you' ll be really at
ease when you sit down in front of a
steely -eyed volunteer examiner
who starts sending you r lain lan­
guageatonly 13 per. You 'l need this
extra margin to overcome the sheer
panic universal in most test situa­
tions. You 've come th is far , so don 't
get code shy now!

_ S18,,, _ _ ,,,__

Code Tapes

56.95

20 + wpm-Congratulations! Okay,
the challenge of code is what's got­
ten you this far, so don 't quit now .
Go for the Extra class license . We
send the code faster than 20 per . It' s
like wearing lead weight s on your
feet when you ru n; you 'll wonder
wh y th e examiner is sending so
slowly!

56.95

5 wpm -This is the beginning tape,
taking you through the 26 letters, 10
numbers and necessary pu nctu a­
tion , complete wi th practice every
step of the way. The ease of learning
gives confidence even to the faint of
heart.

56.95

6 + wpm -This is th e pract ice tape
for those who su rvived the 5 wpm
tape, and it' s also the tape for the
Novice and Technician licenses. It is
comprised of one solid hour of code.
Characters are sent at 13 wpm and
spaced at 5 wpm. Code groups are
entirely random characters sent in
groups of five-defi nitely not mem­
orizable!

We 've had so m any phone calls
from people wanting our fa mous
73 code tapes that we 've decided
to bring them back!

Genesis
The Stickler
Bac k Breaker
Courageous

UNCU W1\VNE'S
CODE TI\PES

- - - I- -. :...,- - I
I
I._-

W2NSD/1

-------
Style Y

, Tille I..u<,

I Ilandplan a nd Cry" ol ln[o May 77
2 Conve..ion 0 0.0 May 77
3 Radio Sh.ld TRC-41 l ui n
~ E F.lohnoon Mnocnse' 123A luJ 77
S Hy.cain 610B Jul n
£> Antenna SugnlioRS OK 71
7 lt8dioSbKkRalislic TRC-1I OKn
8 '"'" Pubticom I Frl> 78
" How . bou t SSB ConVffsion.~ Jul 11l

10 IWdN> ShKkTIIC·I I ~nd TIIC ·U " ..,78
11 Itodio Shock lI~ah.ti~ Mini 23 s.-p 78
12 ll y-Range6llI A llIy-Gain l s.-p 78
13 Kra~o KCB-231OB Oct 78
14 LafayelteTel.. t SSB-75 Nav78
15 RadiaSho~kReal i .ticTRC452 Nav 18
16 CBWalk ie ·t alkie Conversion Na v 18
11 Sharp ModeICB-800A Jan 7'l
18 SBE Sidebonde. III and Pace 123.40 Jan 7'l
19 Midland 13-832C and QrtM,r PLL Rip May 7'l
20 Lafayeu e SSIH 5 and SS(l. \ OO J..n 7'l
21 Roy<-e I-MS Nov 1'9
22 Johnson Viking 352 Nov 1'9
23 CB 'oI OfM ·Pa"1 Jan 80
U CB 'al 0 fM ·Pa" " f eb 80
25 More t alkPnwe r for lhe TRC·11 Ma,80
26 Sea.. RoadTalk"r 40 Mar 811
21 Penney '. 5511 R;~ Apr 80
28 the Poly.Pa k. 40-Channel CB Board Jon 80
29 TheCobral32 )01 80
30 ,'lew Life for 55BCB Rigs J"I80
31 DoubltY""rChannd. ;nSSBConvusion. J,,18O
32 OnTen f M .40"1 80
33 P"l lbal Hy-Ga,n CB Board '0 U... s..p 80
);I Peak ing and Twe"kift& Hy-Gain Boord. Mar 82
35 CB 'o C....'? tll y-Gainl ' ul82
)(i Mu imum Mod ulalion IOfCB Convenion. Dec 82
37 BeefUpYou r CB-lo---CWConve" Km r eb 83
38 Add . DigHal Reado"llo You, CBConve...ion f eb 83

Send 11.00 far Ihc' Iinl a rticle and $1 ,50 u ch there. h... J".I
~ hoo"" Ihe arlicle numbe,. and <a ll with "~fCd; t card number
0' oend a chec k 0' money orde r '0 : CB 10 Ten. 73 Am,,,,,.,
R<>dIo M"8"ll~. WGE C"nler, Ptle"""" uSh NH Q:l-JSIl 1603­
SZS-.s20H

CB-TO-TEN
73 .... l<'d I~ way on C 8-lo-IO mt1e. con",,""""'. T.lo.r
-.lv.ntlge of ou r off.. , to help you 1'" On 10 m..-1e", hr,.,....,,,,,
.un.pott~.k al!o"in, It' s eas y and savn you money'

=W2NS~
,,,.. ,

--

,,,.. .

Send me the cards and quantities Indicated below.
Style: O W O X O Y Quantity: 0 100- $8.97
Please print your name and address 0 250- $19.97
exactly as it will appear on your 0 500-$39.97
cards : Please add $1 postage & handling

Name Call _

Address _

Yes. places you've never even
heard or. Nearly 400 DX coun­
tries gleaned from the Awards
Lists of dozens of IARU mem­
bers-more countries than any
other map available anywhere!
ARRL' s DXCC map doesn't even
come close!

73 Magazine offers readers our
giant OX Map of the World for
the absurdly low price of only
S5.00 plus $ 1postage & handling.

Mall Your Order To:
73 Magazine. WGE Center,

Peterborough. NH 03458

QSLs
Now you can get th e highest quality QSL cards without spending a fortune!

We put these cards on our press as fill er between jobs; it gives the pressmen
something to do and lets us print QSLs for you at an absurdly low price ,

Not that we skim p: All three styles are produced in two colors (blue globe or
satellite with black type). At these prices, you ca n start the new yearout right by
QSLingall those d isappointed hams who've been waiting for your card. Tell 'em
th e card was printed by Wayne!

TUl WORLD
Is Yours for Oulg

$5.00

o VISAMe o Checi<lMO
___ _____ Exp. Oale _

Mall your Ofdfl, to 73 Magaz 1ne.
WOE Cenlef , Pet"rt>orough NH 03<158

o Check
• E. pires _

Please allow4 106 _ "I ford&liv9ry 73 Magazine. WOE Cente-r. Pete-rborough NH03<ISlI. Ann: aSL0"""



UNCLl WA\,Nl'S BOOItSUlLF
A MI right, a 'ready ! NO W, th e popular electronics and amateur radio
boob you're bun hounding poor old Uncle Wayne f or an hen !
,\ 'Olft' you can build up your hamshacJc library wiJh these soft-cover
fat'oriUs .. .

. l k Ptctod .... . ,. . ....
by Jonathan L. Mayo KRJT

" ... an exce llent piece of work . Well worth
reading for both the experienced and the new
pac keree r .. . the definitive guide 10 amateur
packet operation. "

- Gwyn Reedy WIBEL O nl)' $14 .95

·nC~·" r.llt "I·"t.....
-1IUII\II by CkJy Laster

Combines theory and practice in an easy-ro- un­
ders tand formal, and provides information for
choosing and install ing radio receivers and trans­
millers. antennas, transmission lines. and lest equiprncru. 400 pages . 29 1
iIIustnllions $ 16.95

•11 ""cr: fJttI\ocHC... 'm ....... ". rel n by EugefJe B. rdlolf K5RSG
256 pages, 10 illustrations 510.00

·Stcrtls et ....... l.tllt
by Da~e Ingrum K4TWJ

(Hard Cover only ) 176 pages. 102 illustrations
512.95

·rrllSlllDt1•._....
...«111 Jiliit
51..1IIl<.

by Joseph D.
,',/(J{'!! K' OY and

Tlromas N . Curlee
H'B6UZZ

336 pages. 248 il-
fuseauoes 517.95

• Tk IltlliIl'*rItt by Jim Grubbs K9EI
You r gu ide to the fascinating worlds of commu­
nication that have j ust opened for thousands of amate ur radio operators. Now
you can learn about everything from Morse code to the latest in packer radio
tec hnology . 59.95

' IkCI .m ..'s Ci....'. b, Jim Grubbs K9EI
160 pages of useful information on se jecting a Commodore computer for the
ham shack . where to find special ized programs, the Commodore-packet con­
ncction, and more! $9.95

.1IISkt III. '" 111"1 cnllllS SIIN-5W1IC (li_
b, Kelldall Webster Sessions

With this outstanding reference in hand. electronics hobbyi~~and professionals
will never have to search for schematics again , Completely updated . the book i ~

thoroughly inde ll.ed and all 1001 circuits are clearly illustrated . 420 pages.
519.95 ~on COH'r

• Tk Ctll<iI CtH"" by Bill Zachary N60P
One of ham radio ' s winningest conteste rs lets you in on the tips and techniques
of the Big Guns. You ' ll learn which duping method to use . find out what
equipment you' ll need . and discover the secret of building a pileup. Includes
separate chapters on DX and dome~ic contests. 55.95 "hik tM)' la.\I!

- Ik Iitk II ...... by J erold S wanl XW/JHXR . begins with a brief history
of amateur radio and Jerry ' s involvement in it. Part 2 deta ils many of ham
radio 's he roic moments . Hamdom's close ties with the continent of A ntarctica
are the subject of Part 3. In Part 4 the strange and humurous sides of ham li fe ge t
their due. And what of the future? Part 5 peers into the crysta l ball . Only $4.95

'''arN IIf'tSS senters U<"lCks IIn YI b, TlrOtrUIS Harrington W/JO.U V
A comprehensive manual covering RadiOleletype news monitoring-eontains
all informalion-antenna. receivers . te rminal units. plus three extensive fre­
quency lists . Covers 65 World Press Services broadcast ing in Engli sh. "The
O riginal Press Book ." 84 pages . $8 .95

.lTn'MII. by Dave Ingram X4TWJ
The new and on ly up-to-date RTIY book in existence . Covers all facets of
RlTY- RTrY and Home Computers-most comprehensive RlTY guide ever
published. Fully illustrated. A must for RTrY fans. 112 pages. $8.95

-Slur-Itt OnUIII ! CllA l tllll h, & rry L [Nner
Fascinating reading-new book covers all clandestine broadcasting . country by
cou ntry-tells frequencies. othe r unpublished infonnalion-spy-insurgents­
freedom flghtcrs-e- rebcl-e-anarchist radio-secre t radio-covers all. Current
publication. 84 pages 58.95

, Sll tlllt ..ca n
SCrambling and Descrambling bJ BfTnt GtJJe & Frank & ylin . This new book
was written for readers who do not have a technical education . but who want to
have an undemanding of lhe tec hnology of satellite and cable scrambling and
dcsc rambli ng . 256 pages. 519.95

-SWfWn< IIrttIII1 by Frank Baylin
A comple te directory listing all domestic and fore ign station frequencies data

from 1.6 M Hz to 30 MHz . Over 6.(J(XJ listings of Air Forces. Navies. A nny .
energy. emergency. spy . smugglers . pirate /cl andestines. aero federal space.
interpol and many more services. Covers all types of transmission modes. SSB•
RTrY. FAX. C W and AM . 517.9.5

.rk IM*I S1t1ilS 1I 1I1CRI1C n by Thomas P. Harrington lind Bob COOl"r J r.
New book shows and te lls how to tune in the many thousands of Te lephone.
Data . Telex. Te letype . Facsimile Signals on most of the TV Satellites. covers
equipment . hook-ups. where to tu ne . O nly book covering these secret signals on
the satellites. plus all sebcarriers. 234 pages. 519.95

-""l llnt r_
Aoppy disk for IBM PC. XT . AT and compatibles. Learn the International
Morse code or improve your capabilities. One diskette will take you from
begi nne r through extra class in ellSY self-paced lessons. Standard or Farnsworth
mode. Code speeds from 1 10 over 100 words pe r minute . 520.00

'."tIll lS Y.-s r...... n."
Yes. places you've never even heard of! Nearly 400 DX cocnmes gleaned from
the Awards Usts of dozens of IARU members-more countries than any other
map available anywhere! ARR1.·s DXCC map doesn 't even come close! 73
Magazi ne offers readers ou r giam IlX :\Iap orthe World (In c1lL'iSk black and
" hi te) for the absurdly low price or only 55.00 plus 51.00 postage and
handlinll·

r ----- - - - - - ---- - --- --- - -,
I lJICk I'IIK'S"SkI trfa' f_
I D 1be Magic of Ham Radio $4.95

o Tbe Contest Cookbook. 55.95
I 0 The Packet Radio Handbook 514.95
I 0 The Beginner's Handbook of Amateur Radio 516.95
I 0 DX Power : Effective Techniques for Radio A mateurs $10.00

o Transmitter Hunting: Radio Direction Finding Simpl ified 17.95
I 0 The Digital Novice $9.95
I 0 The Commodore Ham's Companion 9.95
t 0 Master Handbook of 1001 Circuits 19.95
I 0 World Press Services Frequencies CRTTY) 8.95
I 0 RTIY Today .' , $8.95

o Shortwave Clandestine ConfidenlLal 8.95
, 0 Satell ite and Cable TV Scra mbling 19.95
I 0 Shortwave Directory 17.95
I 0 The Hidden Signals on Satellite TV 519.95
I 0 GGTE Morse Tutor floppy disk 520.00

I Add 51.00 rOf" ~J:e & handl ing. FOf" I'IRSI' CLASS MAIL " dd a n
I add it ional 51.50 rOf" prompter deliler}
I Please Print ! Total Enclosed I

I Name I
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I I
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I O AE O MC D VISA D Cbed J Money Order I
I Card /I Exp. Date I
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Photo A. These small 5-watt panels operate quite a bit of gear when
hitched to 8 good storage system.

Measurfng BaUery Charge

No one has yel invented a
" fuel" gauge for batteries , and it
is not easy or cheap to determine
how much " juice" is in your bat­
teries at any Instant. All you can
do is measure the amplhr out of
the battery system and the amplhr
into the system. But this is expen­
sive and not worth it. There are
two other ways of ball-park guess­
ing the battery state-of-charge:
measuring specific g ravity or
terminal voltage.

the bolts too much. The connec­
tors are made of lead , and the
bolts can pull through. I used a
" f lex" size dou ble-" O " mult i­
strand copper wire for the inter­
connecting cable. If you can't find
such a critter, ask for welder cable
at your local welding supply
house. You won't need too much
for interconnections, so ask for
the loose odds and ends.

In design ing your storage bank,
remember that voltage is additive
when batteries are connected in
series. Ampere-hour (capacity) is
additive when batteries are con­
nected in parallel. You can use
almost any type 01 configuration
provided you follow the above re­
qui rements co nce rning battery
age, make, etc. You can add more
parallel batteries when your pock­
et book permits. While this may
contradict my advice 10 use bat­
teries 01 the same age, you can
add batteries later as long as you
provide enough charge current to
the battery bank. The newceue and
the old cells will then equalize the
charge. It's not a GOOD idea , but
you can do it. If you use a lot of
energy from your battery system,
and your PV array is undersized
for main taining energy storage, it
would then be best to replace all
the batteries. Otherwise, go ahead
and mix the new with the old.

first. As you know, a discharging
battery will show a drop in the
specific gravity when measured
with a hydrometer. This reflects
the state-of-charge only within
these guidelines: The battery elec­
trolyte must be at 80°F, and the
battery must have been discharged
at the proper amplhr rate.

A higher than normal discharge
rate gives false readings, as does
too-high or too-l ow electrolyte
temperatures. At very high rates
of discharge, the electrolytes on
the plates are weaker than those
in the rest of the cell (because they
can't mix with the rest 01 the elec­
trolytes), giving a false and mis­
leading resu lt.

As lead -ac id batteries dis­
charge, the drop in specific gravi­
ty is quite linear. A plot of the re­
sutts shows a nice curve. When
charging the batteries, however,
the specnc gravity doesn't retum
the same linear reading. You have
to cha rg e, and cha rge, and
charge some more before the
hydrometer starts to show an in­
crease in specifIC gravity.

Measuring battery term inal
vo«age is by far the most common
method of checking the state-of­
charge, The actual battery voltage
within each cell of a battery bank
varies, depending on whether it is
being charged or discharged, and
whether it is standing opelKircuit
(unconnected) or not.

For single cells, the voltage
generally ranges from 1.75 to 2.5
volts, with 2.1 volts nominal. So a
fully charged stx-cen lead-acid
battery terminal voltage is 12.6
votts-not 13.8! We can and do
float the terminal vottage at 13.0to
14.5 vcns. but the actual battery
voltage, after the surface charge
is removed, settles down to 12.6
volts. Keep this in mind when run­
ning AF gear. Almost all commer­
cial AF transmitters spec their
amplifiers at 13.8 votts . Running

Measurfng Specific Gnlvlty and the same radio from your battery
T.nninal Yoltage bank will produce a lower AF out-

l et's look at specific gravity put. You can really see that one
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Low Power Operation

Number 21 Of'! your FeedbKt urd

is a heavy starter battery. Truck
batteries are not deep-cycle: nei­
ther are most Die-Hards". Since
advertising is always a bit less
than accurate , be persis tent,
skeptical, and Slow-moving. Be­
ca use of the wei ght , purch ase
your balleries from a local source,
unless you can get together with a
group and purchase in large lots .

Who makes the best deep-cycle
battery? A loaded question, but
some of the better manufacturers
are: Exide, Trojan, Douglas, and
GN B. I use the Exide EV-IV and
Exide GC-4. These are designed
for electric golf carts. Each battery
weighs about Sixty-five pounds.
The nominal voltage is 6 volts, so
you need two batteries for a 12
volt system. The Exide EV·IV and
GC-4 are both rated at 220 amplhr
at a 2O-hour rate . That means I
can draw 11 amps for over 20
hours on eacn string of two carter­
ies. My system has eight of these
batteries, so I can pull about 44
amps from the bank for 20 hours!

Installing and Mounting the
Batteries

In a recent test, I loaded the en­
tire storage bank down at 5 amps,
and five days later the load was
still going. The condition of the
battery bank was at a 65% depth
of dfscharge . Since it takes two of
the Exide EV-IVs to get a nominal
12 volt system, sixty-five pounds
per ballery can add up qUickly . I
have roughly one Quarter ton of
lead and acid in the basement, not
co unting the extra six portable
105 amp/hr jabs. Mounting the
batteries c learly can become an
engineering task!

In my original setup. I used two­
by·fours bolted to the cement
floor. Over these I placed :\(I ~ ex­
ternal plywood. Then I installed
wood runners on the plywood, and
onto these I set the batteries. Be­
sides keeping the bottoms of the
batteries from sitting right on top
of the plywood, the runners pro-­
vided a path for air exchange be­
tween the individual batteries.
lastly, I gave everything several
coats of polysealer.

Keep in mind you need two bat­
teries to make up a 12 volt system.
You can connect them together
with battery connectors like those
in your car. I sokiered the cormec­
ucn and then used the buill-in
clamp, making sure not to tighten

BaUerle. lor Photovoltalc
Energy Storage

Armed with this information ,
how do you go about choosing the
proper battery for PV storage?
First, I don't recommend using
used batteries, unless you know
where they came from and what
they where used for. The best
method is to use batteries of the
same make, type, manufacturer,
and age. When the batteries age
together, the whole bank will age
at the same rate, unless you get a
bum battery in your purchase.

One of the strong indications of
a ballery that it is deep-cycle is its
heavy weight. Don't be fooled,
however, into buying a large truck
battery or Cat" battery just be­
cause it is heavy. All you really get

_qRP
Mike Bryce WB8VGE
2225 Mayflower N. W.
Massillon, OH 44646

The Captive Electrolyte Banery

Using the proper method , you'd
be surprised at the amount of
power you can save up in a couple
of sunny days. A relatively new
innovation in lead-acid battery
conslructiOrl uses a captive eiec­
trolyte. The GellCell"' lrom Globe
Battery and the Abso lyte'" ab­
sorbed-electro lyte battery from
GNB Batte ry Com pany work
about the same as the liquid lead­
acid battery. only the electrolyte is
felled. The batteries are then fully
enclosed, allowing operation in
any position. They will nol leak,
spill, or emit gas. Of course, some
gassing occurs, but special chem­
icals inside the ballery recombine
the gas back into the electrolyte. If
excessive gas is generated. a
special one-way vent allows the
gas 10 escape.

In Ihese gell-<:911 batteries, you
can', add water or take speci fic
gravity readings. They stand up to
freezing temperatures without
harm. The captive electrolyte con­
cep! provides a solution to many
01 the basic problems inherent in
lead-acid batteries, and although
these batteries are more expen­
sive per unit of capacity than their
liquid-filled counterparts, their ad­
vantages onen outweigh the cost
differential. You should consider
them for all photovo«aic applica·
tions, especiaJfy those in which
site access for requtar periodic
maintenance is impractical.

-



volt drop, especially in high-power
AF equipment. All the same con­
ditions that affect the results in
hydrometer readings also raise
their ugly heads in terminal
voltage measurements, especial­
Iy a very high charge current.

There's a lot going on with bat­
teries, but I'm not quite done yet !
Just as we have learned that
batter ies co m e in different
voltages and capacities, they also
come in different percentages of
acid . We have 1300, 1280, and
1265 batteries . II your local friend­
ly battery person asks you which
kind you want, tell him 1280. What
do these numbers tell? They indi­
cate the full charge specmc gravi­
ty acid concentration.

A lully charged 1300 battery
reads 1.300 on the hydrometer.
Likewise, a fUlly charged 1280
shows' .280 on the hydrometer.
Golf ca rt batteries and your Exide
HC·27-1 06 battery are 1280 bat­
teries. All the very large batteries
built for heavy industrial use are
1300 batteries, as are the batter­
ies for electric personal carriers,
tow motors, and floor sweepers.
The batteries your local phone

company uses are 1265, which
have a lile of over 25 years . The
lower concentration 01 etectrolyt ic
acid will not eat away at the in­
sides as fast as a higher one
would.

Last Word on Battery Testing

Howdo you test a battery to find
out if it is up to par? Charge it up
and then discharge it at the rec­
ommended rate , Next , plot the reo
suits to find out if the battery can
deliver its rated capacity . This is
not practical for most 01us, espe­
cially in measuring a large battery
bank . At many la rger battery
shops, they use a load meter 10
check each battery they sell. II 's
simple to use. You load the bat­
tery down at three times the total
ampfhr rating of the battery for 15
seconds. A good battery will hold
its terminal voltage to at least 9.6
volts. For example, to test one 6
volt Exide battery, load the battery
at 660 amperes for 15 seconds.
The battery must hold its terminal
voltage at 4.8 volts (half the re­
quired 12 volt rating) to pass..

Working with your own energy
production is a fulfilling past ime.

Checking battery fluids, cleaning
ancl checking cables, and rerov­
ing accumulated dust and debris
becomes routine.

Taking Precautions

When working around batter­
ies, you must be aware of the
danger, as deadly as it is silent, of
voltage, While most of us use a
nominal system vo ltage of 12
volts, some of you may use higher
battery systems of up to 140 volts
DC, It's easy to become careless,
especially if your system is 12
vcns. and I know of no one who
has been zapped with 12 volts,
But imagine-you're wearing a
ring, get it across two terminals,
and 1000 amps of current flow
through it. Instant meltdown! You
lose a finger!

Gas is another major danger.
Because of gassing, you must
provide adequate ventilation for
the storage room . Besides the un­
pleasantness 01 the " dry throat"
you get from the presence of free
hydrogen, there 's always the ex­
citement 01the Hindenburg effect:
it only takes 4% hydrogen and
one match to demonstrate it . If

you don't have tight connections
at the battery terminals, or if you
drop a wrench between the posts,
you don't even need the match!
Even if only one battery, instead 01
the whole bank, explodes, you've
still got a good chance of getting a
cardiac arrest from the shotgun
noise at close quarters, or some
nasty bums from sprayed acid,

Care lessness and batteries
don 't mix-not quietly, that is. For
goodness' sakes , use an eye
shield-battery acid is the third
major danger.

Let's see Those Pix l

I still have not received any pnc­
tographs 01 QAPer shacks. Looks
like I' ll have to be tne first and use
one 01 my shacks. That means I'll
have to clean it up first! I' ll be
reprin ting the HW·8 handbook,
I 'm still looking for mods for the
HW-8 and the newer HW·9, and I
hope to have the books done by
the spring 01 '89.

Next month I'll have a lot of odd
and ends 10 distract you Irom the
cold. Miss one month and you'll
miss a 101. Slow that electric meter
down, go QAP!BI

Number 28 on your Feedback c.rd

H AM HELP

I need a diagram and part val­
ues lor my ailing Hickock Teach-­
ing Aids Scope, Model OSK-4 ,
and will be glad to reimburse
someone lor copying costs and
postage.

Frank Brinson
5113 Richland Ave.
Chillicothe IL 61523

Paul Hinkamp W8YOU
1304 Ashly Ct.

Midland, MI48640

I need a service manual or at
least a schematic for an Edgecom
System 3000A VHF FM 2 meter
transceiver. I will pay lor copying
or other costs.

Chuck Crowley K5BER
215 Clower Ave.

Long Beach, MS 39560

I need a schematic for Swan
350B and schematic/manual lor
Swan HF 700S transceiver, Will
pay lor any charges. Thanks.

Charlie Wallace
At. 3, Box 223K

Big Pine Key FL 33043

Wanted : Machine language
program for the TR$-80, model 1,
level 1 or 2 (prefer level 1) to TXJ
AX ATTY via expansion port , Will
pay nominal fee .

Gentlemen: I just " inherited"
an oIdGonset Communicator II, 2
meter AM transceiver! Someone
removed the mike jack and didn't
sketch the location of the wires. I
need a schematic for this unit. If
you have one, I'd be glad to pay
lor copying and mailing costs.
Thanks for helping me get this old
rig back on the airl

Bert Yoth WAIPWE
802 Forest Drive
Olathe KS 66061

I would like to hear from anyone
who uses the Tandy Model 100
and 200 lor amateur radio, I am
interested in any programs , espe­
cial ly satellite traCking.

SCo" HaNey KA7FVV
2517 N. Callspel

Spokane WA 99205

Does anyone know where I
might purchase a new or used TK­
lIBC·1 memory backup power
supply for my Kenwood TA-7800?
It is a small AC adapter that plugs
into a wall outlet and retains
the memory frequencies in the
TA-7800. Thank you.

Michael A. Hom
516 Union Place

Fremont OH 43420

I'm looking for manuals andfor
schematics tor a Heathkit model
GA-91 receiver. I'll glad ly pay lor
any costs incurred.

Darrel L. Daley KL7DN
Radio Free Vermont

P.O. Box 445
Putney YT 05346

Your Bulletin Board

Mike Adams
Haney Yo-Tech Center

3016 Hwyn
Panama City FL 32405

I am looking for the lollowing
items (please state price andfor
cond iti on in correspondence):
Two MRF-455 A transistors; MFJ.
962, -949C, -9410, or 989 anten­
na tuner; five 7868 tubes: ten 1 12
6-V lamps for Bogen PA Amps :
one b andswitch each lo r the
Panason tc AF 2800 receive r
NAS A 98W or equivalent; one
pri nter and disk drive for th e
Tandy Colo r Computer II Model
26-3127 ; and one Z-8O!CPM and
Modem Board for the Apple lie
Pro System.

Wan ted: Manual and schematic
for KLM Linear Amplifier, Model
No. JO.14OB. Will gladly pay copy­
ing and mailing costs.

Edward Moiser N81\JY
4376 Coolidge Road

Coleman MI48618
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We are happy to provide Ham
Help listings free , on a space­
available basis. To make our job
easier and to insure your listing is
correct, please type or print your
request clearly on a full (8~ · x
11 ") sheet of paper, Double·
space and use upper and lower
case letters where appropriate.
Also, write numbers carefully-.
I , for example, can be read as
an/aran i ora 7 asa 1. Thanks for
your cooperation .

Lisle T. Hines K2QLA
11 Meadow Drive
Homer NY 130n

Need schematic , etc., for Delco
30BCTS1 from Sam's AA ·339 .
Will pay postage and copying
costs.
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3 PRIZE STUBS
WITH EVERYADVANCE

TICKET

TICKETS: $4.00 Advance
$5.00 AtDoor

SUNDAY. JAN. 29, 1989
THEODEUM

VILLA PARK, IWNOIS

SEND SASE 70:
W.C.R.A.

P.O. BOXQSL
WHEA70N, IL 60189

INFO PHONE: (312) 629-8006
TALK-IN: 146.071,61 MHz

An OM of yours borrowed a prized copy of
73, and now it's among the missing. lei
Uncle Wayne help restock the issues in
your almost complete 73 yearly volumes
from July 1980 10 the present.

Write us today for the copies you need
from July 1980 10 the present only. Sorry,
but we've sold out all but a few collector 's
copies prior to July 1980.

JULY 1980 to present •• . $4 .00 each
including postage and handling

73 AmatmRId1I
AnN: Uncle Wayne

70 Route 202-N
Peterborough, NH 03458
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MICRO CONTROL SPECIALTIES
Divis ion of Kendecom 11lC.

23 23 Elm Park, Groveland, MA 01834 (508) 372-3442

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the perfo rmance leader at
amateur and commercial repeate r sites
around the world . Only Mark 4 gives you
Message Masternol rea l speech • voice
readout of received signal strength.
deviation. and frequency error • 4­
channel receiver voting • clock time
announcements and funct ion control . 7­
he lical filter receive r . ex tensive ph one
patch functions . Unl ike others. Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

TELEX: #49 32 256 KENDECOM
FAX: #50 8 3 73 73 04

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings. club news bulletins, and OX
alerts. Create unique 10 and tail messages. and the
ultimate in a real speech user mailbox - only with a
Mark 4.

2 meters 220 440-
CIRCLE 295 ON RUDER SEFIVICE CARD
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Early Reservation Information

­•
'--- - . - --- -- -\----

April 28, 29, 30, 1989

• General Ch ainnan . Bill McNabb , WD8SAY

• Giant 3 day flea market. Exhibits
• License exams > Free bus service
• CW proficiency test • Door prizes

Flea market tickets and grand banquet tickets are
umttec. Place your reservations early. please.

flea Market Tickets
A maximum of 3 spaces per person (non-transferable).
TIckets (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
the Year.' 'Special Achievement" and 'Technical
Achievement' awards. Contact: ttamvenuon Awards
Chalnnan. Box 964. Dayton. 011 4540 I.

• Asst. General Chainnan. Ed Hillman. NBALN

1989 Deadlines
Award NomlnaUons: March 15
Lodging, April 7
Ucense Exams: March 26
Advance KeglstraUon and banquet:

USA - April 4 canada - March 31
nee Market Space:
Spaces will be allocated by the Hamvention
committee from all orders recrevec prior to
february 1. zxpress Mail NOT be necessary!
Notification of space assignment will be mailed by
March 15. 1989.

Information
Oenerallnfonnation: (513) 433-7720

or. Box 2205. Dayton. 011 4540 1
Lodging Information: (513) 223-2612

(No nesesveuons By Phone)

License exams
Novice tnru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 1985 or later) - with requested elements
shown at top of form, copy of present license and
check for prevailing ARRL rates (payable to
ARRLfVECI to: Exam Registration. 8830 Windbluff
Point Dayton. 011 45458

Lodging
Please write to Lodging. Dayton ttamventton,
Chamber Plaza, 5th &' Main Streets, Dayton. on
45402 or refer to our 1988 NamvenUon program for
lodging Infonnatlon which includes a listing of
hotel/motets located In the surrounding areas of
Dayton. Reservations for the surrounding area will
then become the responsibility of the individual.

NAMVl!.NTI0N is sponsored by the Dayton Amateur Radio Association Inc.-----_._-------_._-----------.----------------

$,---

$,--

$'---J
$'---1

@ $20.00"

l10wManr
@ $10.00'Admission

(valid all 3 days)
Orand Banquet
Women's Luncheon

(Saturday) @ $7.00
(Sunday) @ $7.00

Flea Market $23/1 space
(Max. 3 spaces) $50/2 aqjacent
Admission t1cJf.et must $150/3 adjacent $' 1
be ordered with flea market Uckel3 Total $' 1

• $12.00 at door .. $22.00 at door. if available

lI\dvance Registration Form
Dayton ttamventIon 1989
Reservation Deadline - USA-AprtJ 4. canada-March 31
Flea Market Reservation Deadline: February 1

Enclose check or money order for amount Indicated
and send a self addressed stamped envelope.

Please Type or PJint your Name and Address clearly.

Name _

Address _

City State __ Zip _

Make checks
payable to - Dayton "Al'IVEI'mOI'I

Mail to - Dayton tWn"UltJOO
Box 2205
Dayton. 011 45401
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SYMBOL OF ENGINEERING INTEGRITY...QUALITY
WORKMANSHIP.. .RELIABLE LONG-LIFE PERFORMANCE

AL·80A LINEAR AMPLIfiER
The AL-80A will provide a signal output that I. within 1/2 "S" unit
of the ,Ignal output of the mo.t expen"ve amplifier on 'he
market-and at much low," co.t.

The Amenfron Al-BOA combines Ine eccooncor 3-5002 WIth a
heavy duty tonk Circuit to ocbeve nearly 7Cf'A, ettcercv from 16O
to 15 meters II ros wide frequency coverage tOt MARS a nd other
cutroozeo services.Typical drive is85 watts to gi"e over 1000 watts
PEP SSB coo 850 watts CW RF output A new Pi-l outpu t circuit tor
80 _and 160 g ives full bond coverage and exceptionally smooth
lunlrlg

Size 15W'D, x 14"W. x 8"H Wgt, 52 Ibs

AL·1200 LINEAR AMPLIfiER
3CX1200 TUII

Full legal output with 100 wo tts drive

AL·1S00 LINEAR AMPLifiER
8877 TUIE

Full legal cutcot w ith 65 wafts dove

The cOOling system In both cmcate-s keeps the
tube safely below the manufacturers ratings even
when ccerctoc at 1500 watts output with a steady
corer The f jlc:J'nent supply has inruSh current limiting
10 insure mormurn tube life

Size 18'h"D lC 17"W x 10'H Wg t 77 Ibs

•

AL·84
LINEAR

AMPLIfiER

ATR·1S TUNER
The Amerttron ATR-TS is a
1500 watt ''1'' network tuner
that covers 1.8 th rough 30 MHZ
in 10 oeocoteo bands Hondles
full legal power on a ll amateur
bonds above 18 MHz

The Amel1tron AL·... is an economical amplifer USing four
6NtJ6 tubes to develop 400 wafts output on CWoro 600
watts p£P on sse from 00 tt'Vough 15 meters DrIVe recoreo
IS 70 w tvocct 100 w rnox tre POSSIve lr".'pUt network
presents a jow SWR Input to the exeter Power Inpul is Q()()
watts The AL-84 is on excenent cock-co. portable or
beginner'S amplifier

Size lI'h'W lC 6"H )( 121h"O Wgt 24 Ibs

Five outputs ore selected from a heavy duly cntervc SWItch
a Hewlng the rapid crcce of ttvee cocoot rres. one Single
terminal feed or a balanced output An intelnol balun pro­
vides 1:1 Of 4 1roto s (user seectooe)on tee eccecec output
terminals

A peak reading wattme ter and $WR bridge IS standard in the
ATR-1S. II accurate ly reads envelope powers up to 2KW

Size 6
uH

x lJlf..w x 16'"0 Wgt 14 Ibs

RCS-4
FOR CONVENIENT

INSTALLATION

No control cable required
Selects one of four antennas
VSWR: under 11 to 1 from 18 to
30 MHz
Impedance: 50 ohms
Power capability: 1500 watts
overage. 2500 watts PEP
mcmmurn

Remote COAX Switches RCS-8V
FOR SPECIAL

APPLICATIONS

Selects up to five a ntennas.
LoIS at 150 MHz: less than ,1d B.
VSWR: under 12 to 1 DC to 250
MHz.
Impedance: 50 ohms.
Power capability: 5 kW below
30 MHz. 1 kW at 150 MHz

Available at your dealer. Send for a cafalog of the complete AMUIlRON line.

A~~.iT.O~
9805 Walford Avenue· Cleveland, Ohio 44102

For more Information: (601) 323-9715 • Technical Inquiries: (216) 651 ·1740

CIltCU: 3 1 4 Of!( Jl£AD£R SERVICE CAIlO



about two dB more gain than a
yagi for the same boom length .
Clearly, the performance of a
lightweight quad makes it worth
the ettcrt to build it.

Quad elements don't have to be
diamond-shaped like the ones in
Photo B. You can make the sides
parallel and perpendicular to the
car top (box configuration) lor a
lower profile, if you feed the driven
element property for the desired
polarization. You could also make
the elements t riang ul ar (delta
quad) or eve n c i rc ula r. Local
hunters have used all of these
types succesetcuy. The circum­
ferences of the elements rema in
the same fractional wavelengths,
no mailer what the shape.

While some other RDF systems
require a carrier- type signal to
work properly, a beam/receiver
setup will get bearings on any sig­
nal that the receiver can detect.
AM , FM, SSB, CW-no mailer.
Just rotate the antenna and peak
up the 50meter or listen for the
cleanest, strongest signal.

Want to hunt ATV? Simply aim
the beam for the least snow and
fewest ghosts. What about pulsed
noise sources? Peak them up on
the meter or by ear using the re­
ceiver's AM or SSB mode.

I
Photo B. The wire-quad antenna.

to that rule to make for some realty
tough hunts.

Select Your Polarization

If you've expe rimented with
OSCAR satellites, you know how
important it is lor transmilling and
receiving antennas to have the
same polarization. It's every bit as
important in T-hunting. On most
hunts, the hider is free to select
any polarization, so hunters must
be prepared.

Incorrect polarization of you r
RDF antenna not only diminishes
the level of the direct signal, it also
increases the relative level of un­
wanted multipath . That 's because
when the signal bounces, the pc­
larization often shifts. If the fox is

horizontally polari zed and your
RDF antenna is vertical, you' ll
lose 10 to 20 dB system gain for
directly received signals. You'll
have less loss than that for reflec­
tions, because some scattered
back signal components will be
near vertical. The net eHect is to
accentuate the reflections.

The ability to select polarization
is an important reason why beams
are the most popular VHF RDF
antenna. The antennas in the pho­
tos are oriented lor vertical polar­
izat ion, but are designed so that
they can be readily changed to
horizontal (or angles in between).
Smart hunters always check p0­

larization at the beginning of the
hunt , then check again later on in
a clear signal area whi le closing
in. Many other RDF systems, in­
cluding Dapplers, have only vert i­
cally polarized antenna elements.

Radon Gas?

So what do you ten those
passers-by who ask if you're using
that big antenna to watch the ball
game? I've been tempted to say
thai it's a setup for searching out
radon gas levels, and I'd be happy
to check out their houses for a
small fee!

Actually, such encounters are
an excellent way to get good PR
for our hobby. Anyone who is in­
terested enough to ask will proba­
bly be interested in hearing about
ham RDF and the public service it
can provide. ti the ham turns the
inquirer away with a flip answer,
he 'll just reinforce the " hams are
weird nerds" stereotype.

On the other hand , I know
there's no time to explain the finer

Quad or Yagl? points of transmiller hunting to a
What kind of beam is best for stranger while you're on a limed

two meter RDF? Is a quad better hunt . So I came up with an infer-
than a yagi? Many hams th ink so, mation sheet on T-hunting and
though each type is commonly ham radio that you can give to cu-
used. A quad is half as tau as a rious onlookers, and let you get on
same-band vertically polarized with your hunt. I'll be glad to send
yagi. This can either give lower you one (then you can make your
profile on the vetncre. or allow a own copies), if you 'll send me an
higher cen ter of radiatiOn lor the SASE. While you're at it, tell me
same ma xim um heigh t-take about the hunts in your town.
your choice . Next month this column witt tee-

Proximity to the vehicle roof at- ture more on beam hunting, in-
fects pertormance of a quad less elUding plans for building a popu-
than a yagi. Best 01 all, a quad has tar hunting quad.III
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is to hunt down the signal, not to
hunt for the Signal.

A 4-element optimum-spaced
quad has a gain of around 10 dB.
Other popular RDF antenna svs­
tems forthe 100 to 500 MHz range
have no gain, and may even be
quite lossy. You can make the sen­
sitivity of your beam hunting setup
even grea ter by adding a low­
noise preamp in the antenna line.

Beams Shine In Multipath

Last month I pointed out that
VHF RDF is much more difficult
whe n the s igna l is bounced
arou nd by nearby and dista nt
leatures of the terrain . The signal
may arrive at the hunter's location
from more than one direction, via
more than one path. Sorting out
the direct and reflected bearings
takes good equipment and lots of
practice.

In a severe multipath situation,
a sharp beam provides more inter­
matlcn than a Doppler or other
RDF system. As you rotate your
beam around a full 360 degree
turn, each of the apparent signal
sources gives a peak on the
s-meter. You can mark en these
directions on your map for com­
parison with previous and future
bearings along the way. (You do
have good maps, don't you?)

Your S-meter witt ten which of
the signal sources is strongest.
Usually that's the d irect signal,
and smaller peaks are reflections,
but there are enough exceptions

Photo A. A yagi-an excellent
starter antenna for RDFing .

Radio Direction Finding

Joe Moell PE K00V
PO Box 2508
Fullerton, CA 92633

Quads And Vagis:
The Winners' Choices

Here in Southern California, all
but one of our monthly hunts are
on the 146 0r 220 MHz bands, and
almost all competitors use a small
beam, either a quad or a yagi, as
the primary radio direction finding
(RDF) antenna. The mast either
goes through the window and is
fastened to the door handle with
some sort of bearing lash-up, or
there's a hole in the roof with a
th rust bearing and a compass
rose at the bottom of the mast.

Why would anyone choose
such an unwieldy RDF setup? Af­
ter en. it's large and cumbersome
compared 10 loops, L-Pers, Su­
perDFs , Dopplers , and oth er
available schemes. The answer,
as we' ll see, is tnat iI's a simple
bul very effective solution to a
number of RDF problems.

Beam hunting is so simple that
you may already have everything
you need to get started: a quad or
vagi antenna, a receiver with an
S-meter. and an attenuatcr to
knock down strong signals. (More
on attenuatc rs in a future cofumn.)

Intuit ivel y , yo u 've pro bab ly
guessed that the way to hunt with
this setup is to swing the beam
around until the hider's signal
peaks on the meier. Then drive in
the direction that the beam points.
It 's almost that simple, which is
one reason why beam hunting is
so popu la r . The a-me ter w ill
bounce around with the usual mo­
bile nutter as you whiz down the
road , but with a tittle pract ice
you'll find it easy to take bearings
on the fly, using " eyeball integra­
tion" of the meter read ing .

The h illy terra in and large
boundaries of southern California
hunts make a high gain antenna
system a necessi ty . St arti ng
points are on hilltops, and as often
as not the hider is dozens of miles
away runn ing a couple of walls
trom a canyon or river bed It's
important to keep hearing the sig­
nal after coming ot! the hitltop, if
it's at all possible. There is noth­
ing more frustrating than having
to continue to go in the direct ion
from which the signal was last
heard, hoping to catch some sig­
nal again soon. After all, the idea
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ContitMld from page 8
has a tremendous 101 10 offer
America. Indeed, with technology
being the tuture and with con­
sumer electronics being the en­
gi ne that drives technology­
and the real power behind the
Japanese miracle-we have no
other practical plan lor regaining
our technological superiority Olh­
er than through a reborn Ameri­
can amateur radio community.

It' s a big responsibility and
we 're only 200,000, so there's no
room for anyone to beg off. You're
not too busy. You're not too short
of money. You're netteo old. Ev­
ery one of our 200,000 active
hams need s to accept the respon­
sib i lity to make a duterence.
When one single person can
make a difference, imagine what
200,000 can do t

Stay Informedl

Less than half of the active
hams are reading 73.1 need your
help to gel 100% 01 them reading
73. What can I do to get 'em?
YOU ten me. I don', ask that 13
make money, only Ihat it doesn't
lose so much that it goes out of
business. You can help by finding
oul why your ham friends are not
reading 73 and letting me know .

Do I need to change 731 The pre­
vious owners tried cutting myedi­
torials and thai wasn 'I the answer.
Please start asking and then drop
me a note. Is 73 boring? Yes, of
course I want 10 publi sh more con­
struction projects- and we've got
some coming . But f ind ing 'em
Ihese days is tough. I may have to
have them translated from the
Japanese ham magazines , since
they're doing most of the building
today.

If we had more advertising we'd
have a fatter magazine-the way
it used to be len years ago. Ask
the advertisers why Ihey are not
advertising in 73 . I know thai
those who are, tell me their ads
sell their products for them. Get­
ting people to change isn't easy­
and that includes non-advertisers
as well as non-readers.

If any of you are involved with
your educationa l systems in your
states, I' d love to have you ar­
range for me to talk with the oeci­
sen makers about instituting an
eight-year course in the funda­
mentals of eececnes. communi­
cat ions and computers-grades
5-12. Every youngster in America
should lake such a course-and it
should be fun. I've gol a way, as
I 've written several times, to

provide it so thai there isn' t any
need to tra in science teachers
first . It's a sneaky approach that I
believe can bring us tens to hun­
dreds of thousands of new hams a
year. We could use 'em. I haven't
found any educators who don't
believe my system will work-and
I've discussed it with over thirty
COllege presidents so far.

Now, those pesky parents-l've
a plan for getting them onto their
kids ' cases too. This involves pro­
ducing some videos to help par­
ents come to grips with their re­
sponsibi lities as parenls . You
haven' t even seen a PBS program
covering th is problem-and it
needs the impact of a video.

The average father talks with
his child ren less than 15 minutes a
day. We see what a fantastic dif­
ference parental involvement
makes w ith ou r n ew As ian
families, where their kids are run­
ning circles around American
kids. We need some videos to
help parents worx with their kids
and to mot ivate them. Such a se­
ries should make a bundle. Any­
one want to work with me on the
project?

You might note that none of my
proposed sol utio ns involve any
heavy government investment.

No spending . To the contrary, my
proposalS will end up saving the
government billions. This could
go toward reducing the deficit, but
being practical about that I expect
thai as soon as a billion is saved
thai liberal congressmen will find
at least two ways to spend every
dollar saved.

I believe that lens of bill ions in
military and government expens­
es could be saved, if we set up a
federal commission to protect
whistle-blowers . Virtually every
governmenl and military ham I
meet has a long list of horror sto­
ries 01 flagrant waste, but they
don't dare say anything about it or
they're washed up. And why bolh­
er if the billiOns saved will just be
thrown into some other stupid
government project or given to
some dictator to keep in Switze r­
land for his retirement?

So let's work toward rescuing
amateur radio-toward a tempo­
rary block on lurther frequency
losses- toward rebuild ing our
school radiO club infrastructure. If
we can get the 200,000 active
hams all reading 73, perhaps we
can make all this happen. Do you
know any other approach that
has even a slight chance of work­
ing?1II
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Photo A. Putting together the 220l903I2304 station.

Numbtl' 30 0f'I your FMdbect canl

ABOVE AND BEYOND

Pete Putman KT28
3335 Fl6ldstone Dr.
Doylestown PA r890r

QTHK20WR

As I write, the tantrope season
is well underway, and the Septem­
ber VHF Contest is a pleasant
memory. Although conditions
were no! as good as expected, our
multi-operator group still had a
great time, and even got a lew
licks in during the Sunday aurora
session on 6, 2, and 220.

Understandably, most of the
SCORE memb ers were a bi t
weary alter the ambitious Chin­
coteague trip in June! Disassem­
bling and reassembling your sta­
tion every few months is a k>t of
work and gets to be a bit tedious.
However, a few of the gang decid­
ed to have a " low-key" effort from
Bill Radice K20WR's aTH in the
hills of northwestern New Jersey,
using the long-dormant K2XR
ceuslqn.

Only Bill , Ivars KC2PX, and I
were present from the June oper­
ation. Jerry Meckenberg K2JWE
agreed to put in a few hours, and
we recruited three new operators
from the local area-Leroy
KA2UHS, Harry N2GUF, and Bill
KB2ENE. None had any practical
VHFIUHF contesting experience,
but all turned in a first-class job
with a little bit 01 encouragement

Bill's house is in an enviable 10-

VHF and UHF Operation

calion, sitting near the top of a
long ridge 1,000 teet in elevation
that fonns the northern side of the
Pequest River valley. II's a rural ,
scenic location, with great vleWS
in every direction except west by
southwest. Bill designed his own
modular house and (with great dif­
ficulty) managed to get all the
pieces in place at the edge of a
steep cliff. It was just a matter of
lime before two towers sprang up,
just up the hill, topping out al 70
and 50 feet. carrying a full load of
yagis for SO, 144, 432, and 1296
MHz.

Most of me antennas and one
tower trailer from Chincoteague
wound up in Bill's yard. It was a
simple matter to round up the oth­
er trailer, plus additional yagis
trom tvers. and our " low-key" ef­
fort shifted into high gear rather
quiCkly. The band complement
expanded to Iocluce everything
from 50 MHz through 2304 MHz,
with dedicated stations on each
band scattered throughout the
house, and even down the hill in a
mobile camper.

Murphy Strikes

Murphy hit us hard the Friday
before the contest. I had spent
over an hour repairing the direc­
tion indicator in a CDR CD-45 ro­
tor, and installed it atop the W~7
crank-up to support 2 x 19 yagis
on 220, 4 x 25 yagis on 2304, and
4 x 23 yagis on903.

All went well until the tilt cabl&­
thai everyone was "going to get
around to replacing someday"­
snapped with the tower at about
45 degrees. Our m ic ro wa ve
hopes nearly wen t up in smoke
with a thunderous crash, as the
tower dropped back into its cradle
and (A) smashed two of the 2304
antennas beyond recognition; (B)
severely bent several elements on
the 220 yagis; (C) snapped four
elements clean off the 903 array;
and (D) completely f1allened a S­
loot aluminum ladder.

To make mailers worse, the im­
pact sheared the base of the CD­
45 completely oN the rotor, crack­
ing the bottom casing in half and
stripping two bolt threads-an
hour's work completely wasted.
Leroy, Bill, and I just stood there in
shock for about five minutes. It
was amazing that none of us was
lying prone on the ground waiting
for the rescue squad!

No sense leeling sorry for
ourselves. I pulled out my portable
machine-shop-in-a-toolbox and
began repairing the 2304 yagis,
that were ready lor the scrap
heap. Leroy set about removing
the other yagis so the mast could
be extracted, and Bill made sure
the heroic ladder got a decent
burial for its valiant efforts under
eneck.

The W-51 trailer had originally
been intended to carry the 4 Jl 17
elemenl2 meter array that proved
so successful at Chincoteague,
but O Uf near disaster quickly
changed those plans. Believe it or
not , we were able to repair all of
the antennas and reinstall every­
thing atop the W-51 in just under
two hours, snatching a victory of
sorts from lhe jaws of defeat. Just
for laughs, we added a single 7-e1­
ement yagi for 440 M Hz FM
befo re the W-51 was cranked
up- th is ti me wi th no sudden
surprises from Mr. Murphy!

Loaded for Bear

The staucn complement was
competitive: 1 kW to a Hy-Gain
8-elemenl yagi atop the so-teet
tower on 6; 1 kW to t a elements at
70 feet on 2; 600 walls to the 2 x 19
array at 60 feet on 220; and 2 x 22
elements with 700 watts on 432 at
70 feet. In addition, we ran 20
walls to 92 elements on 903; 60
walls to 92 elements on 1296; and
finally, 8 walls to 100 eiemeres
(give or take a few) on 2304. We
were truly loaded for bear!

I printed up a few explanatory

sheets to give our three newoper­
ators a quick introduction to the
WOf1d of grid ChaSing, il"lCluding
the principles of making sched­
ules on other bands to boost the
overall grid count. Boy, did Ihey
pick that up quickly! As the con­
test evolved, Bill's QTH resem­
bled a firehouse with operators
constantly running between 21
432/1296 upstairs and 220l903I
2304 downstairs with lillie slips of
paper. I suggeSled lurning a spare
mast into a fireman's pole to save
li me. (The suggestion was
promptly ignored.)

The 6 meter stalwarts were
about a hundred feet down the
road, ensconced in Bilrs comfy
camper and connected to the
"firehouse" by an intercom sys­
tem. Some of Ihe guys preferred
to sprint down the road 10 the trail­
er with sked information for exer­
cise. This sys tem workedl Our
own record was working W91P12
from FN24 on four different bands
within the space of five minutes,
using both tne inte rcom and
" winged messenger" systems.

Conditions and activity levels
were lairly typical for September.
Plenty of grid squares were ac­
tive, but Ihe number of signals
was down considerably from
J une. Tropo conditions were
mediocre at best, except for an
occasional " ping" from the Mid­
west, such as a contact we made
on 432 into EN72 (southern MiCh"
gan) that came as a bolt out of the
blue. The number of stations we
had to operate made up for the
activity levels, as we spent consid­
erable time making long-haul con­
tacts on 903,1296 and 2304.

Help from the Aurora

Finally, it came, as the old­
timers say it always does-an au­
rora. At first it was just a whisper
here and there on 2 meters, then a
crescendo of raspy CW signals
burst from the noise, signing 8, 9.
and even 0 prefixes. The chase
was on! Since we had some
" haShing" on 2 meters from the
220 station, we decided to stay on
6 and 2 only for the duration of the
contest. And a good move it was.
as our first 31 contacts during the
aurora on 2 yielded 21 new grid
squares--even ten in a row at one
point!

Six meters was even crazier,
working as far west as EN34 in
western Wisconsin. But there was
plenty of activity to Ihe north and
northeast, as we made contacts in

ContinlJ9d on page 102
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73 Review b)' Pete Putman KT2B

Number 31 on your Feedbectl c.rd

Coaxial Dynamics, Inc.
15210 Industrial Parkway

Cleveland, OH 44135
216-267-2233

1-8OO-COAXIAL
Price Class: $1 59

Elements : $48-$95

Verdict

The burning question is: Why should you
buy a Model 81DOO-A instead of a Modet 43?
Two possible answers are that : (1) You prefer

the color blue to gray, Of (2) You'd like to
save about $20 on the meter and from
$2- $6 on the more common elements.
If you plan on picking up a waltmeter with
3 elem ents-say, one for HF and 2 for
VHF-you 'll w ind up pocketing about
$30 over a comparably-equipped Bird
Model 43. This price difference may or
may not be offset by other factors, such
as cu stomer support. The 8 1000-A,
however, will do the job every bit as
well-Ell

namics e lements is
their iden tification sys­
tem; a live-digit code
refers to one 01 Ihe
three SChedules. This
is more of a serial code
tha n an identi fyi ng
mark. For example, a
Bird 2SO walt 50-125
MHz slug is called a
250B , wherea s th e
same slug in the Coax­
ial Dynamics li ne is
called an 82025.

How we l l does i t
work? Very well . In
fact, I was unable to de­
tect any dilferences be­
tween a tate-mooet 43
and the 81000 using

both brands of slugs on SO, 144, 432, and 903
MHz. Measurements were made at 10, 25,
100, and 2SO watt levels.t didn 't bother to print
tne data simply because there was no signifi­
cant variation at any power level.

I did check fOf inse rtion loss at 1296 MHz
using a 25 walt coaxial resistor. With 25 watts
of AF from an LT-23S through a short piece of
9913, I connected the 81DOO-A at lhe end 01
the line and installed a 'termanne load at the
other port of the 81DOO-A. I measured no re­
flected power, so insertion loss is certainly
better than 1.05:1, as the owner's manual
claims.

The Coaxial DynamiCs ModeI81~A. Note
the large, essy-to-reea meter scale.

Not a Clone

Is the Model 81DOO-A a Bird "clone?" Not
entirely. For one thing, the meter scale is con­
siderably larger. Next, the surface contains a
small mirror band to make readings easier. On
the other hand, the movement is 30 mcroem­
peres full scale , like the 43 (the elements ott'lo
erwrse couldn't be swapped). The housing is
about 10% larger than Ihe 43, and the front
panel slopes backwards from bollom to top,
which allows more ambient light to fall on the
meter scale. Also, the 81 000-A carries two
spare elements on the rear panel, as opposed
to the sides.

The elements are also similar, being identi­
cal in size but different in case markings and
COlOrS. One disadvantage of the Coaxial Dy-

wi ll fit the 8 1000­
A . .. and its e le­
ments will drop into
your Model 43 nicety.
Clever!

There are othe r
similarities between
the two lines. One of
these is the grouping
of elements by power
and frequency range
(Bi rd lists th em as
" T a b l e XX E l e ­
ments;" Coaxial Dy­
namics as "SChed­
ule XX Elements"),
and the many differ­
ent kinds 01connec­
tor options (Bird calls
the ir s "Q u ic k
Change," Coaxial Dynamics " Quick Match " ).

Coax ial Dynamics Model 81000-A
RF Wattmeter Speci fications

Power Rating Depends on element used
Impedance SOO nominal
Insertion VSWA 1.05:1 max. with " N" connector
Weight 3.6 Ibs.
Element weight 3 oz.
Accuracy 5% of full scale
Size 5"Wx7V. -Hx 4"O

Enter the competition.

There's no question that an accurate RF
wattmeter can be one of the more useful

test instruments in your shack. With ii, you can
measure forward and rellected power. trans­
mission line css. and VSWR of antennas and
coax ial lines. You can lind many varieties 01
wattmeters in the marketplace, but by lar the
most accurate are those using directional cou­
plers. To make such a meter usable at any
frequency, the detecting element should cou­
ple to a section of transmission line of, ideally,
SOO. This would allow insertion in vi rtually any
section of a SOO line wttrout affecting the
impedance of thaI line.

Great idea . and it has already been done.
(Do thoughts 01 a winged creature flying about
Cleveland. Ohio. suddenly cross your mind?)
For many years the industry standard for SOO
thruline directional-coupler wattmeters has
been the Bird Model 43. You can find them
everywhere in a variety of applications. Own­
ers of clean used Model 43s often sell them
used for more than they paid for them! This
phenomenon is due largely 10 two factors: (1)
Bird 's almost annual price increases and (2)
the virtual absence of competition .

New Kid In Town

Well, hold on to your hats. Coaxial Dynam­
ics, also of Cleveland, produces the Model
81DOO-A mnne directional-coupler wattmeler
that works just as well as a Model 43. The
design of this instru ment is essentially identi­
cal to the Model 43: a SOO transmission line
section runs through the shell. A rotatable
diode coupler/detector element is inserted in.
to a socket coupled at the midpoint of the line
section. You can rotate it 180 degrees for
read ing forward or reflected power.

Many different elements are available
to cover the 2-1300 MHz range, with pow­
er levels from 100 milliwatts to 10 kilo­
watts (yes-10,OOO watts), using various
Quick MatCh connectors. Coaxial Dynam­
ics also makes spec ial elements for use
with larger line sections, such as 1*.and
3~ · hard-line. And here's the kicker: All
Coaxial Dynamics plug-in elements are
fully interchangeable with Model 43 ele­
ments. This means that if you already own
a Model 43 or two, your existing elements

Coaxial Dynamics Model 81000-A
Directional RF Wattmeter
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Number 32 on ,our FeedbKk card

DEALER DIRECTORY
CALIFORNIA

Burbank
Ne.... HAM \.lore open and ready 10 make a DEAL
We carry all lines. lJIip UPS. and are open Sunday .
A-TECH F. 1.F.CTRO'liICS, 10JJ Holl)'> ood
Wa) , Burbank CA 91SOS: (8 18) 845- 9203.

San llieJ:o
Hard to find parts. surplus etecrrontcs , standard hne
items. Hams, hobbyists. in<.Justr ial professionals­
from nuts & totu 10 laser diodes... Electronically
~ing. Galeway 's gO! ii' M·F 9·5:30 s«. 9·5 .
G ATF.WA \ . ELECTRO'liICS, 9222 CM<.apnkt'
Orh e, Sa n Oiq.:o CA 92 123: (619) 279-6802.

COLORADO

J>to Ill'!'r
Hard to fi nd part.s . surplu s e lectronics. standa rd hne
items. Hams. hobbyists. industrial prufessionals­
from nuts & bolts 10 laser diodcs... Electronically
speaking. Gale..-ay's gOl il! M·F 9·5 :30 Sat. 9-5 .
GATEWA\" F.lECTRO 'liICS, 5 115 x. Fmeral
Bhd. ")2.~n~er CO 8022 1: (3031 4SS-54-$4 .

Enl:...... ,KN;!
Rocky Mountain Amateur/Shortwave Specialists .
Ten-Tee , Yacsu. JRC-NRD. Sony, MFJ . KLM, and
other fine gcer- New and Used . Visa/ MC. Antennas.
Becks. and Discouer Prices. too! AU.llm APPLI­
A'liCE & RAUIO. 4253 Soulh Broad.. aJ, F.n!:k­
"'ood , CO 80110; (30)1761-7305.

DELAWARE

New Ca,t le
Factory authorized dealer! Yacsu, ICO M, Ten-Tel' ,
KDK. Kenwood , AEA , Kantronlcs , Samcc. Full
line of accessories. No sales tax in Dela ..'a re. One
mi le err 1-95 . DE LAWARE AMATEl'R see­
PLY, 71 )In do'> R(>;Id, 'lie'> Ca<41e UE 19720;
(3021 328-n28.

FLORIDA

Sluart
Radio> ShlK" k 10 meter ham transceiver, computers.
scanne rs, and all other t'l.(u ipmenl. Nalionwide. Best
prices. ( 'OTRO,\; ICS "'C ., Radio ShlK"k Ilealer,
2200 S.t:. Fnkral Hil:h ..a~, Sttuu1 , FL 34~
1-800--3#-.'004,

IDAHO

Preston
Ross WB7BYZ has the la rgest stock of amateur
gear in !he Intermounlain West and the beSi prices .
C all me for all your ham needs . RO SS DIS­
TRIBUTI'liG , 78 S . Stale, ('n:§lon 10 83263;
(208) 852...{l8,J(l,

KANSAS

Wellin~on

We have it! ASTRON . BUTTERl'OUT, E,,"CO~tM .

HEATHKIT. GOROO,," WEST. KAr.TRO~ICS .

LASER CO~1PUTERS. MFJ. RADIO SHACK.
TEN·TEC. VALOR A!'HENNAS & more. SlTIlI ll
to....n se rv ice with d isco unt prices. DA'liOYS.
124 So. Washin!:ton, wetnngton. KS. 67152 ,
(3 16) 326-6-'14.

MISSOURI

SL Loub,

Hard 10 find poITb, illJrplus eleclronics. s!llnd<lrd line
nems. Hams. hobbyists. indu\.lrial profes..sionals­
from nuts & bolts 10 III-'\er diodcs... Electronically
speaking. Gate....ay's gO! il~ M-F 9-5:30 Sat. 9-5 .
G AT EWAY EI.ECTRO~ICS, 8123 Palle Bhd.,
St . Louis MO ()J13O; (314)427-6116.

xsw HAMPSHIRE

Derry
Serving the ham communily wilh new and used
t'l.(uipmenl. We stoc k and serv ice tnOSI major lines:
AEA . Asrron. B&W. Cushcraft, Encomm. Hy­
Gain, Hustler, ICOM. Kenwood, KLM . Larsen.
Mirage, Mosley: books. rotors , cable and conncc­
tors . Business hours Mo n.c-Sat. 10-5 , Thursday
10 - 7 . Closed Sun .lHolidays. RI\' E:'IiI>U.L
t:LECTRO,\;ICS, 8 Lond<mokrTJ R'>;Id, I>o: rTJ
'liH 0.'IOJ8: (fMl3 14.\4---SJ71.

xsw JERSEY

Eatontow n
Ek><:tmnies Supplies for amaleurs . Ten·Tee. Barker
and William..m. Cusherali, Husller, etc. ATKI'Ii­
sox A,\;D S\IITH, 17 b '>k St ., blonl"'''1 ~J

07724(20 11 $42-2447.

LJ ndhurst
A full service Ham Radio Store! Discouru sales
and service on tnOSI major brands. Monday to Friday
10:OOam to 7:00pm, Saturday 9:00am to 3:00pm
'-' m ile sou th of Rt. 3 . ABARI S S YSTE M S,
227 SIU)HSalll AH~nUl', LJlldhursl ~J 07071 ;
(20 1) 9)9-00 1 ~.

Park Ridl:e
Bergen Counry '~ oldest and only SWUAmateur
deale r. Specializmg in HF receiving sy\.lems, amen­
eas , hamlSWL eccessones, booh. Kenwood. JRC.
Yeesu. kom . 1 mile from Garden Slate Park.. a)'
E.,I 172. T u- F ri 10 - .5 : Sat 10- 3 . (.. LrER
SHO RT WAve. 52 Park AHnue, Park Ridl:e ,:"'tiJ
07656: (201) 391_7R87.

i'\EWYORK

JamN o"'n
w este rn Ne.. York ' s fine'" amateur radio dealer

featur ing ICO M- Larsen- A EA- Hamtro nics-As­
iron . Ne.... and used gear. VHF COMMUNICA­
TIO~S, 915 No>rth 'lain S1., Jamestown xv
14701, (716) 664-6J4S.

S..,>, Yark
New York C ity's Largesr Full Service Ham and
commercial Radio Slore. BARRY ELECTRO;ort;­
ICS, 512 Broad"'a) , 'Ii..'> \ 'orII. ~y 10012: (212)
925-1000.

NORTH CAROLINA

Gr~nsboro

9a ,m. to 7p.m . Closed Monday.ICOM our special­
ty-Sales & Service . F&\f ELECTRO'lCS, 3520
Rockingham Road, G rftnsboro 'liC 27-167: (919)
299--34.l7.

OHIO

Columbus
Central Ohio ' s full-line authorized dealer for Ken­
wood. ICOM . Yaesu. Ten-Tee, Info-Tech. Japoln ·
Radio . AEA . Cusllcrnft. Hustler, and Bunernut.
Ne.... and used equipmenl on display and operational
in our 4<XXJ sq.ft . store. Large SWL dcpanmeN.
too . UM \'E RSAI. A\fATEUR RADIO, 1280
Aida Orh'.. , Reynoldsburl: (Colum bus) 011
4.lO68; (614) 866-4267.

PENNSYLVANIA

Trevose
Authorized factory sales and service . KENVt'OOD,
ICOM . YAESU, featuring AMERITRON . B&W,
M FJ. HYGAI N. KLM . C US HCRAFf, H US ­
TLE R. KASTRONICS. AEA . VIBROPLEX ,
HEl L. C AL LBOOK , ARR L Publications, and
mu ch more . HAMTRO~ICS , INC . , 403)
Rm",nsvilll' Road, Trevose PA 19047: (215) 357­
1400. •-AX (liS) 3S5-t19SII. Sal".,. Ordl'r 1-800­
426-2820.

TEXAS

Oallas
In Dallas since 1960. We feature Kenwood. ICO M,
Yaesu , AEA. Butternul, Rohn, amateur publica­
tions, and a full line of accessories . Factory autho­
ril ed Kenwood Service Center. f:Lf:LIRO~IC

CE NT E R, I~ C .. 2809 Ross Ave.• Dallas TX
75201; (214)969-19;\6.

HOlL<;loo
Hard to find parts, surplus eleclronics. standard line
items. Hams. hobby i \.l~. indust rial profcssionals­
from nuts & bolts 10 laser diocks. .. Elcctronically
speaking, GalelO.ay ·s gOI it! M- F 9 -5 :30 Sat.
9- .5 .G AT EWAY EI .ECTROSICS, 9890 W",I­
park nnve, Houstnn TX 71063 ; (71) ) 978-6575.

Soulh"'l'St Houston
Full line of Equipment and Accessories , in·n.IUSC'
serv ice. Texas "I Ten Tee Dealer ~ ~IISSI0S

CO~I \IU'li ICAT IO,\; S, 11903 Alier-Clodint ,
Suile 500. Houstoo TX 11082: (7tJl87'9-n64,

DEALERS
Your company na me and message ca n co ntain up to 25 words for as little as $300 yearly (prepaid). or $175 for six months (prepaid). No mention o f
mail-order business permitted . Directory tex t and payment m ust reach us 60 days in ad vance of publica tion . For example. advert is ing for the April

'88 issue must be in our hands by February I st . Mail to 73 Amateur Radio. Rebecca Niemela. W G E Center . Peterborough , NH 03458.
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1
Yes, please send inter-

1mation on your line of amateur

1 anten nas 10: 1
I NAM E 1
I -~ 1
1 1~ ~ ~

1
@lfl~.B)

1
1 1
I 1One Newtronics Place

1 Mineral Wells, reeee 76067 1
1-

(817) 325-1386
_I- ------ - -CIA'CLE 269 ON RUOER SERVICE CARO

73 AmateurRadio • January, 1989 81

, I ltJurSPECIAL
-. " ~~ FREE SOl/US

........., Order TOD4Y!
GoIN,_..,....,._T_ D..IJ l_}' _5",,,,,,00<'

Do....... I "".. ' "'" .. '5C..... 1-. Rtl,iI ""lIIm,"

COAXIAL
DYNAMICS,
INC.

CIRCLE 158 ON IIE"'DEII SEIIVICE C...1I0

CIRCLE 186 ON IIUOER SEIIVICE C...1I0

15210 Industrial Parkway
Cleveland, one 44135
216-267-2233
1-8OO-COAXIAL
TeleK: 98-0630

Service and Dependability...A Partof Every Product

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Watbneter
Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFL
C. W. power in Coaxial transmission lines.
81000A is comprised of a built-in line
section, direct reading a-scale
meier protected by a shock-proof
housing. Quick·match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability, durability, flexib ility
and adaptability with a two year
warranty.
Contact us for your nearest
authorized Coaoat Dynamics
representative or distributor in
our WOf1d..wide sales network.

m~~~'I1P~ WEATHER STAR
~''',, ::--v A Power-Packed Micro bfO/ C / TA R '

c~..", 9~ Weather Computer for Your Station .• .
s4.,:.n.~ Reads Wmd Speed (MPH KPH). HI Gusts· Wmd O"ecllOn
,-a~ .'~ Temperature (Presenl-Hi·Low1· Wmd Chi/I. Scans All!

- "



PARAGON
• Full Featured Synthe!l ized

HF Irens cerver
• General Coveraqe Ae('ei ~er

• l OOw Ou tput
• SSB. CWoFSK, Optional FM
· 62 Prog'ammaDle Memo. ies
• Made In USA

VHFJUHF
AMPS

I
•

AUTOPATCH
WITH REPEATER CONTROLLER

CES 510SA·1I FEATURES:
• SitnpleI<...-npIlng 100' tilOOd _ion 0 50'1'11 I I~ log.. """ ...

operalion .. 1 _I", controller, Inc;IudtnQ
• HaI1 or~ lllIPIB ~i()n100' )(MIT '*'cI1Ime, 101", ON 10-.
1"'--'- _~beep

o _~windDw_NtI'IPIt • Roor.iOIebe3e ~ionopera t_

.... in ......- __ tly special~ c:.-
o MotMIe~ oIIlingM- or muIIi- • ,..,_ patch c apable,~iC

~ [lTMF~ rlng<Iul """" receillI 01., _ c.aII
• Roor.-"I PiO\IfW•••oatlle lunctiona 0 Fovf .....,_ON 10.100'",,*,*

inClude conflICt code, M:liviry Ii.......... or palC~ lime out. patch on, and
_ loll _Irlel Pn'Ol' "'"""""

Regan:lless 01 \'011' autopalCh flIOQui"""""IS. ll'ol CES Model 510SA-11....ill wppty
rellat»e, lOng lerm ......Ice tor. iT\lIIl....' tiJled aI_lion 0' remote repeare< sll'"

Make The "E'fJIIfConnection

DES Commu~ica lions

Electromc s
Specialties. Inc.

931 S. Semor.n Bl¥d.ISuite 218
WInter P1trk. FL 32792

o
ICOM

IC·32AT

• New Dual Band HT
• RX-1 38-174 MHz

440·450 MHz
• TX· 140·15O MHz

440-450 M Hl
• s wetts ovtcot on Bolh Bands
• "'ull Duplex & 40 M emo ries

IC·228A
. 25 Wall , 2 Met e. F M Mobil e
• ReV 138-174 MHz
• TX 140-150 Mhz
• 20 Memo ries

...;:..:.::......;::.-...r'l!l'"' • - - •.- ....~. _ .. ""--- V-

0
; . _.-.-
; .=. ' - ~. 0

~VAESU

- - .-
• 0 .'. \

, •.. a- .~ • •
...

FT·747GX
• l00Watts ol Economical

Perf ormance
• Dual VFO's. 20 Memories
• Ret eiv9S from 100 k Hl-30 MHz
• Buill·in CW Filter + More

'iT i ~~

FT·212 RH
· 2 Meter Mobi le
• Optional, Internal Digi tal

Voice Recorder
• RX 138·1 74 MH z
• TX 144·148 MHz
• 45 Watts Output
• FT·712 qH Avail able lor 70em

P.O. Box 6522
220 N. Fulton Ave.

Evansville , IN 47719-0522

510r. Hours
MON·FRI: gAM · 6PM

SAT: gAM· 3PM
CENTRAL TIME

CIPCl.l 30 1 Ol'l READER SERVICE CAAO

NEW & FACTORY SEALEO $1 09000
FOR MORE INFORMATION, OR TO ORDER, PLEASE CALL:

HORIZON MANUFACTURING
• 690 GREENLEAF AVE ., ELK GROVE, IL 60007 •

PHONE: 312-439-1234 FAX: 312-439-3799

• MADE FOR

CONTINUOUS DUTY

• 41NTE RFACES

STANDARD:

PARALLEL. RS-232.

ITY.IEEE~

• 8I-tMRECTJONAt.
• 8OCOlUMN-1OOCPS

• FANFOlOORAOU.

"PE'
• Re"'NKABLE RIBBON

• HANOlES6PAflT

'O'",S
• COMMERCIALLY $OLD

AT$119!i.OO

AU ORDERS SHIPPED BY UPS

IL AND TX RESIDENTS INClUDE APPUCA8LE SALES TAX

INDUSTRIAL PRINTER SALE

VICTOR
5080

IDEAL FOR INVOICING, BUSINESS FORMS, PACKET RADIO, TELETYPE,
OR ANY HEAVY PAINTING APPLICATION. WHY use A GOOD lETTER
OUAUTY DOT MATRIX OR DAISY WHEEL FOR PAINTING INVOICES AND
FOAMS. MONITORING PACKET & ATTY WHEN A HEAVY DUTY DOT
MATRIX PRINTER IS ALL THAT IS NECESSARY?

SEND A SELF ADDRESSED STA MPED

ENVELOPE lSASE) FOR NEW AN D USED
EOUIPMENT SHEETS

WA RRANTY SERVICE CENTER FOR:
ICOM , YAESU, TEN·TEC

FDA SEAVICE INFORMATION CALL
(112) 422.tnS2

MON OAY · FRIDAV
.:00 AM · 12:00 NOON

•

Orders and Price Checks Call 800.523.7731 Indiana and Information
Call 1-812·422·0231

• • • • • •
•

MFJ
.

0 '1
MFJ,I278
• MlIlh-MOO'!!' Oa la COn t.Olle,
• Packel . RTTY. ASCII, CW WEFAX.

SSTV . Coole,! Memo<y I(e,,,,

AUNCfJ
' 0...0__..

'00. '.9~ lI O<OG-<~.. .. ,
" 1' P.og, _ .._.
" l!> W. " . Ou",.., on 801ft _.
o l_ ."Ift E. haF. .......

• .0
• • J

Kl Kantronlcs

•........ ~."•••'= .
• Pack't , wEFAX. ASCII . AMTOR.

RTTY,":W
• Simulllneou,Ope.ahonon HF

TEflMS :
I'rb, Dei N« "dUI. S/lipping .
I'rb~ AWlb billty S,bjIKt 'I

elll"91 WitIlMt Nola
1111I Or,,,,, SItiCI lII4l Tilt 5111II 0..­

eoo', w*-,-~' :-';3
~ ~
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SAVE
TIME
and

MONEY
with
THE

HAZER

,
CIRCLE 72 ON READER S ERVICE CARD

,
Bring things down for

safety and convenience.
~""., cli mb you, tow.. "\lain with 1 ~ la .lhalO' . yalM'l. An·
l."n oa and '01010 ' mounl OnHAZe"" oomplolo a~,' om llama
tow. , in ..!Tical upright poollion. S.foty to< ~ ay.tllm op.
..at.a ",~Il. raiSIng 0' low.ring. No. o" on tAil.

Com pl..o ~i l lncludoa "" nc n, 100 fl. of cabtll, hord", o" and
(n.truclion•. Fo, "'OM~ ond ~ 0 TO..... II .

Hazll' 2-Hu llYdUW Alum, 12 SQ. ft. 'Old $2\11.00 POd.
Hazo, 3-Stonda rd Alum . 8 sq. It. k>Id $213.00 POd.
Hila, . ·HBaII)" gat., at•• ,16 SQ , fl. load 521'.00 to¢.

NEW lor ROHN 4S and SS Towers
Hazer 8-H.ovy d"l~ gotll. stOllt 16 sq. 11 . toad C" LL
Bol' TIt",al eaaring T8·25 10' ""~ 0101>0.. $601.50 ppcI.
send to< ,... da totl. 01 otumlnum lOW... _I&alt,
onolnoorad ' ''' UN wllh Ih.Il..... Two olzu; M·13 113·_1
_ M·l ' (11· wkla~AU bot_conOl""'lton, """,ald'. b ayto
In.t. tl htnge b_, walk up • ...,Iion. Complola _ .. U'S Of
ai, IM"'1Ohtpp_. P..·. ...m_Of kit lotm .

S.tt.loctton glOl'lfItOlld, Cotl t8day _ . It_ to Vt...
,. . o,-tCao-d o. moll."".k Of m....., ordat.

We've been supplying ,quality
crystals since 1965,.,long

before the flood of cheap imports,

We're still supplying quality
crystals with:

• QUICK TURNAROUND
• LOW PRICE
• HIGH QUALITY

TO SOLVE '/OUR
CRYSTAL

PROBLEMS.
CALL OR WRITE
FOR THIS FREE

CATALOG:

"MADE IN U.S.A:'

SlNCE
1965

JAN CRYSTALS
PD. BOX 06017

.a , FORT MYERS, FL 33906

I VISA : (813) 936-2397

TOLL-FREE: 1-800-237-3063
IN FlORIDA: 1·800·226·XTAL
FAX ORDERS: 1·813·936·3750

GLEN MARTIN ENGINEERING INC.
Rle 3, Box 322
Boonville, MO 65233
(816)882·2734 FAX 816,882.72nO

"., .
". 1 12'"

I II ",

ll'. ...... . .o<i- .... I.~f.. . _

C" IP CA'AC!TO~.
"' ET "'"AO "" CACA'AC,To.,
~"OWERTRA~"STO~S

"'O' lll G l >09lO
"'. F1' IG 1116 10

" '. ' _C'. CUIT "'~E RI
18L_1 I ....
18L_ " " ...." I ' 9\

AOCO TR' ' . C CITORS

.... 1 • .00 ' _

f fR . OXCUBE DEVICES

V.>OO_lOltB ~F C""'"'
lIi - \ 9(I_11 _1S , .., ;.. 80..

HU T S'NIl M..unu

...... 99 ....' 1""'IU . 'lol lj
CHI-I C_1_I~ol l'l
..... 12.", ...., ..... _'I

I UU ,
I ll.'"".

CIIICU: 1 ON READER SERVICE CARD

and print ou t t he Infonnatton programmed
tnto your controll er. And view your system
"fron t panel" on your co mpu ter screen .

Youll find the RC -850 controller on the
leading voIce repeaters around the world,
ACC ptoneer ed remote programmtng of
repea ters - and continues to pioneer with
remote computer access. WhHe the rest
of the world Just talks about ca tch ing u p.
ACC continues to lead the way In advanced
repeater t echnology.

Now. wtth Its compute r Interface, the '850
can be best frie nds wtth your comp uter.

N'W " lOOWAU 10 IS MH'!>mpljf...

r.RWLl.Jl'.LUllU .... COMlI 'NU ,
11_'0" H·1

000 W.n 1- ' "" I ..
'200W." 4_1'""" . • ..

. E8<lI_". I.")
u ...I_PC8IPC .....'1
. E"" _I (""''''1
F ,,"",""ion'M ,,,,.. , ", .. w"" ""
.... f ,,'....

I P9W l it_nO MH . PUSH-P lIU..LItI1AB.
AMpUFIER _ SSO _EM _AIy

HI' AM pLll'llU NtMOTO ~ OL" IIULLEt'U

c........ P"to Liot ,.. HF Am..... 0."......
,"' MOTO oOLA """"....
...m JOOW "'" '0 . 061 I<CW I Ie &I
.. . lllI<CW I " " E. " " JOOW. 1])9:10
...119 lOw l u l9 E.'<M 6OOW ..luUI

advanced
computer
controls, inc.

CIR<:LE 99 ON READER SERVICE CARO

I~I B,nwn StN.' 'Ooylon,Ohio .~u 'I'll) nO _Oli11

r.:Y:!'llCommunication
~ConceptsInc.VIS<

And there's so much for them to say!

The '850 computer tnterface tmproves the
management of your voice repeater system .
It allCM'S you to command and program
tnteractlvely from your iennlnal or
personal computer ustng a MODEM or
packet TNC. Even prcvtew and edit
repeater messages by typIng words from
the controller's vocabulary dIrectly tnto
message slots.

Retrieve and catalog data relating to your
sIte measur ements. equtpment status. and
repeater and command activity. Download

2356 Walsh Avenue , seme C la ra, CA 95051

ace

The industry s tandard RC-850 Repeater Controller can
now t alk with your computer.

ATV CONVERTERS • HF LINEAR AMPLIFIERS

Z_MllU YHI' AMPLlfIE 8t
JSw.~ · ""' .." " .." I ll .
l ' w." 11SA "". ." .. '" ..-' I ll. " Il'
A.~ , .. .n.od .... t ..,...

o ..COV fR THE W ORLO OF
'''n SCAN TUEV'S'O ~

.,"

AUOIO I OuEl C.. C9NI8 9L !wAIy
IlL , l lO....
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No discounts or commissions are available. Copy must be received in
Peterborough by the first 01 the second monlh preceding the cover dale.
Make checks payable to 73 Magazine and send '0 : Rebecca Niemela,

Barter 'N' Buy advertising must pertain to ham radio products or services.
D lndlvldusl (noncommerc ial) , ••• •••••• , .....• • • • • • • , 50' per word
O Commercil 1 .•••• ", ••••• , , . • . . • • • • • • • $1.50 per word
Prepayment required . Count only the words in tfle lext Your address is
'ree 73 cannol verify adverttsing claims and cannot be held responsible
for claIms made by ttle adver1lser. Uabihty will be limited to making any
necessary corrections in the next available issue. Please pnnt c1earty or
type (double-spaced).
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VHF TO MICROWAVE: GaA.sFETs,
MMICs , trans istors, ere. SASE ;
WA3 1AC , 71 48 Mon lague SI ..
Philadelphia PA 191 35. BNBn1

HAM LOG COMPUTER PROGRAM
Full features. 17 modules. Aulo-Iogs,
7·band WASIoXCC. Apple $19 ,95.
IBM, CPIM, KAYPRO, TANDY, CR8
$24.95. 73-KA1AWH, PB 2015, Pea­
body MA 01960. BNBn5

ELECTRON TUBES: All type$ a sizes.
Trans m i tting R e c e i v ing , M i ­
crowave, . Large inventory = same
day shipping. Ask ebcut our 3-SOOZ
special. Daily Elect ronics , PO Box
5029 Complon . CA 90224. 8QO-34S.

6687. BNB792

INDIVIDUAL PH OTOFACT FOLD·
ERS. ' 1 to ' 1400, $4,00. ' 1401 up,
$6.00. Sam's books , $7.00. Postpaid .
Allen Loeb, 414 Cheslnut Lane, East
Ueadow, NY11554. BNB766

WANTED: Sunair GCu-91QA Ot GCU­
935 Antenna Coupler. Ray Dunham,
1030 Hillside Ave.• Pacific Grove CA
93950. BNB790

COMPUTER CODE COURSE. Apple II
+ /c/e /GS . C-64/12S . 37 Modes ,
Graphics. 1-100 WPM. menus, pro­
porlional spacing, variable frequency,
more ($29.95). With wordprocessor
($39 ,95). Manual ($10). Check/MO.
LARESCO, POB 2018-ST, Calumet
Ci ty IL 60409. 1·31 2-891-32 79 .
BNB764

VOICEGATE communications noise
reduction with audio SQuelch, noise re­
duction. VOX cassette recorder con­
trol. 3 adjustable alJCllO l itters. & morel
SASE for 1989catalog. $3 .50fordemo
tape. $109.95 comple,e (til l 111/89).
JABCO ELECTRONICS, Rl Box 386,
Alexandria, IN 46001 . BNB795

$S$$S SUPER SAVI NGS $SSS$ on
etectrcmc parts, components. sup­
plies, and comPI.Jler accessories. Free
4G-page catalog fOt Sell Addressed «.
S1amped Envelope. Get on our mailing
list . BCD ELECTRO, P.O. 80_ 830119.
Richardson TX 75083 Ot call 21"-343­
1770. BNB7'-9

connectOtS incltJded. Walchdog timer,
reed relay PTI and PTI inversion co­
tions included. Power derived from
c:omPl.Jter. Uses 7910 chip - no align­
ment required. Switch allows HF or
VHF operation . Order KIT,154 for
$49.95 or ASSEMBLY,l54 for $79,95 ,
both include FREE DISC. Add $2. 50
S&H per order . A & A Engineering,
2521 W. La Palma, 'K, Anaheim CA
92801; 714-952-211 4. MC or VISA ac­
cepted. BNB732

HAM RADIO REPAIR, all makes, mod·
ere. Experienced reliable service
Robert Hall Electronics, Bo. 280363,
San Francisco, CA 94128-0363; 408­
729-8200. BNB751

HAM TRADER YELLOW SHEETS. In
our 27th year . Buy , Swap. Sell ham
radio gear. Published twiCe a month.
Ads Quickly circulate-no long wait for
results. Send '10 SASE for sample
copy. $13 for one year (24 issues).
P.O,B, 2057 , Glen Ellyn, IL 60138­
2057, BNB741

WANTED: Ham Equipment and other
p.oper1y. The radio d ub of Junior High
SChool 22 NYC, Inc., is a non-profll
organization, 9ranled 501(C)(3) status
by the IRS, incorporated With the goal
of using the Iheme of ham radio 10 lur­
mer and enhance the education of
young people . Your prope rly donation
or l inancial support would be greatly
appreciated and aCknowledged with a
receipt for your tax-deductible contri­
bution. We sponsor the " Classroom
Net" on 7.238 al 1200 UTC daily and
el1COllrage your aSL for our weekly
award . Please write us at: PO Box
1052. N_ York, NY 10002, or call our
rcunc-rne-crcce ncume: (516) 674­
4072. ThankS! BNB762

, ----- - - - ----- -
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a.rte-r 'N' Buy , 73 MltVuine, WGE Center , Peterborough NH 03458.L _

'N' BUY

R O S S SS$SS$ N EW J .nuirY
SPECIALS : KENWOOD TS·140S ,
$789 .90; TS·440S , $1039.90; TM·
253OA, $389.90; TW-4100A, $414 ,90;
TM-721 A, $619,90; ROBOT 450C,
5664.99; 8OOH, $329,99; ALLIANCE
H D· 73 , $114 .90 ; A EA PK-232 ,
$287.50; BT· l, $79.90; MP-20. $89.99:
ICOM IC-27A, $334 ,99; IC·3200A,
$497.99; IC·135, $939.90; IC·2KL,
$1699.90; Yaesu FT·109RH, $276.99;
F T-7 2 6R , $799 .99 ; FT- 74 7G X ,
$657.50; MFJ-989B, $279.90. ALL
L.T.O. (Limited Time Offer) LOOKING
FOR SOMETHING NOT liSTED??
CALL OR WRITE. Over 8780 ham-re­
lated items in stock lor immediate ship­
ment . Men/ion ad. Prices cash, F.O.B.
PRESTON. WE CLOSE AT 2:00 P.M.
MONDAYS & ALL DAY SATURDAY.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, (p.O . Box 234H).
PRESTON 10 83263. 208-852-0830.
BNB654

Add $3 Shipping per order. Phone:
(814) 623·7000 (9 10 7). Ask about re­
placement ducks, telescopic & mobile
antenna. CU NARD ASSOCIATES,
Dept. 7, A.D. 6 Box 104, Badford PA
15522. BNB628

COMPUTER CODE PROGRAM lo r
IBM PC. New. Does most eVer)1hing
and morel Best vatue. $12. Moneyback
guarantee. Free cetans: SASE. Bahr,
Dept 73-1 . 2535 MariElna, Palmbay FL
32905. BNS69 1

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road,
Dover PA 17315. BNB698

Number 215 Oft your Feedback e.rd

ROSS SSS$SSS USED J . nu . r y
S PE CIALS : KENWOOD PS ·30 ,
$134 .9 0 ; TR -S'-OO/WMC-'-6TTM ,
5229.90: VF().240, $159.90: TM-401A1
TU-3, $279 .90; TH-415, $269 .90;
COLliNS KWM·2, $499.90; 3128-4,
$259,90; ICOM IC-471H, $799.90: IC·
271 H/WPS·35 , $799,90 ; PS -20 ,
$ 158. 90 ; IC ·740/W ,PS·35,EX·
242,241,FL-45, $695,90; ROBOT 400
& RGB T,V., $359 ,90; YAESU FRG·7,
$179.90; FRV·7700A, $75.90. LOOK·
ING FOR SOMETHING NOT LIST·
EO?? CALL OR WRITE , WE HAVE
O V E R 315 USED ITEMS i n
stock.MENTION AD. PRICES CASH.
FOB PRESTON. WE CLOSE AT 2:00
P.M. MONDAYS «. ALL DAY SATUR­
DAY. ROSS DISTRIBUTING COMPA·
NY, 78 SOUTH STATE. P.O. BOX
234H, PRESTON 10 83263: 208--852·
0830. BNB709

S50 PA CKET 0IGICOM>64-soft·
ware based PACKET system lor Com­
modore 64 , Software is Pl.JbliC domain
and requires a modem lor the C-64
which is prOVided by OIJr kit. Board
plugs directly into cassette pori or r.
mote mounted v ia c able, b Olh

BARTER

THE DX'ERS MAGAZINE Up-lo-dale ,
inlormalive. interes""9, Compiled and
ed.led by Gus Browning W4BPD. OX­
ec Honor Roll ceureere 2-4. Send
lor free sample and SUbscription inlor­
mahon tooay_ PO Drawer OX. Cordova
SC 29039 BNB261

SUPE RFAST MORSE CODe su­
PEREASY. Sub/iminal cassette. $10.
L.EARN MORSE CODe IN 1 HOUR.
AmaZing new supereasy technique.
$10, Both $17. Moneyback guarantee,
Free catalog: SASE. Bahr, Dept 73-1,
2535 Mar iett a, Palmbay FL 32905.
BNB531

5 8-220 OWNERS1- Enhance per­
fOtmance-add new leatures. 17 step­
by-$tep mods which tnelude: tune<j.in­
plJ1 6-and l6O-meHlroperation. heavy·
duty power supply mods, fu tl aSK
operallOfl, solid·state boas conlrol. and
many more. Source of parts included,
One lime 50% rebate for new mods
sccmnteo and two lree updates. 10
pages Of tech infO on the 3-500Z. Order
today-$10 per copy plus $1 postage,
SASE for info . Bob Kozlarek WA2Saa,
69 Memorial Place , Elmwood Park NJ
07407. BNB581

WRITTEN EXA MS SUPE REASY .
Memory aids from psychologist/eng...
neer cut studyllme 50%. Novice, Tech.
Gen: $7 each. Advanced. Extra: $12
each . Moneyback guarantee. Bahr,
Dept 73- 1, 2535 Marietta, Palmbay FL
32905. BNB624

aSL CARDS- Look good with top quali­
ty printing. Choose standard designs
or fully customized cards, Better cards
mean more retu rns to vou . Free
brochure, samples. Stamps appreciat­
ed Chester aSls. Dept A. 310 Com­
merCIal. Emporia KS 66801 . BNB434

aSL.1 TO ORDER. Variety of styles,
colors. card stock. W4BPD ost,s. PO
Drawer DX, Cordova SC 29039 .
BNB260

CO MMUNICATIONS BATTERIES
NiCd Packs/Inserts/Rebuilding. Exaci
Replacement Packs : veesu FNB2/
Wilson BP4 $22 ,95 , Santec 142/
1200(3 p in) $23 .95 , Com mercial
Packs-All Types , Call. Replacement
Ballery Insert s : ICOM : BP2/CM2
$18.95, BP3ICM3 $16,95, BPSlCM5
$2495. BP7/BP8IRap $29.95, Ken­
wood: PB21 $1395. PB24 $21.95,
PB25/25H/26 $25.95, Azden : 300
$21 .95, Standard BP1lCl l81Pace MX·
BT2 $25.95, Tempo: Sl1270 $23.95,
Sl ,2 ,4,5,/450 $23.95, S15 $24,95,
veesu : F NB9 $14 .95 , FNB414A
$33.95, reoree 2991 $24.95, Santee:
KTBP $16.95, KTBP2 523.95, KTBPH
$24.95, Rebuilding : Add $4 to inliert
price lor lactory rebuilding . or send
pack lor quote. S.A.S.EJcatalog. In PA
add 6%. MIC & VISA add S21order.
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R·390A RECEIVER PARTS : Info.
SASE. CPAe-26 military Manpack Ra­
dio. 6 meIer FM. with antenna, crystal .
handsel: $22.50, $42.5OIpair . CPRC­
26 Radio only: $9.50. Add $4 .5Ofpiece
shippil'lQ. $9 maximum . Baytronics,
PO Box 591, Sandusky QH 44870.
BNB798

QSL, & RUBBER STAMPS_TOP
QUALITY! States. World Maps, USA,
Kay, Shuttle, Globe a SLs. Report
Form Rubber Stamps. More! Sa mples,
$1.00 [Refundable With Order]. Ebbert
Graphics [)'7, Box 70. Westerville OH
43081 . BNB807

FLOOD YOUR MAILBOX I You gel
toe's of radiO & eleetroniCS specialty
cala logs. Send $5.00. name & address
10: Electronic List Services, Dept. B,
PO Bolt 1683, Brookline MA 02146.
BNB81 1

QUALITY QSL CARDS , rubbe r
stamps, envelopes and printed tet ter­
head. Large selection at atl raclive
pr ices. s anccuar Press, PO Box
30726 , Santa Barbara CA 93130.
BNB812

WANTED: Azd&n PC$-4500 Aegeocy
HR-6, Of Genare GTX-ooQ. Reason-

able . J i m, 469 Jay son Ave nue ,
Pittsburgh PA 15228. BNB814

W"'NTED: Ya esu FT-625RD. FT­
627R.... or FT-680R . AlSO wanted:
!COM 1C-505. K;--551.1C-551D.IC-560,
or IC-~2A . Reasonable . J im , 469
Jayson Avenue, Pittsburgh PA 15228.
BNB815

SLEP SPECIALS, TEN -TEC, NEW
BOXED LATEST PRODUCTION
MODELS. USA MADE, 561 CORSAIR
II , 562 OMNI V, 585 PARAGON
TRANSCEIVERS, 425 TITAN 1.5KW
lINEAAR AMPLIFIER, HERCULES II
1KW SOLID ST"'TE LINEAR AMPLIFI­
ER, 229B ANTENNA TUNER, MO­
BILE HF ANTENNAS. PLUS ACCES­
SORIES, ALL MODelS. TAKE GEAR
IN TRADE . VISAlMC OA CHECK. FOR
BEST DEAL. WRITE OR PHONE BIU
SLEP, 704-524-7519, SL EP ELEC­
TR ONICS COMPANY, HIGHW...Y
441 . OTTO NC 28763. BNB816

COMPUTERIZE with the " Amateur
Radio Operating System ." This MSI
OOS based software features 8Utl>fog­
ging. QSL management, AW"'RD sum­
maries. Contesting. and MORE. Base
System $39,95. Demo disk $10.00
(credited). SASE brings Oetails. Fun-

damental Services, 1546C Peacelul
Lane, Clearwater FL 34616. BNB8 17

FREE H"'M EQUIPMENT, details $1.
P .O .B. 1631 , Arvada CO 80001 .
BNB81S

WANT ED : Panasonic RFB600 .
Grundig satelli te, Magnavox D2999 or
any good qU81ity general coverage
multi-band receiver . Wade , 657 14th
Ave . • Pro spec t Park PA 19076 .
BNB822

COMMERCIAL HF CW IDENTIFIER:
Ouartz l().Minute Timer, Sinewave 0s­
Cillator, Complete Instructions, Guar.
anteed. $79.95 , OMR, 6126 Rex Drive,
Dallas TX 75230-3429. (214) 891.()5()9.
BNBa23

MACINTOSH, ATARI XUXElST ..
AM}QA Amateur Radio software. We
have severa! publiCdomain diskSavail­
able Iortradeor$4 ,OOeach. Sendbu&i­
ness size SASE specifying computer
for list. Write WA4EFH . P.O. Box 1646,
Orange Park FL32067-1648. BNB824

PR 02004 O W NER S INC RE AS E
CHANNELS to 400. SCAN SPEED TO
30 CPS. COMPLETE KIT $35.00. IN­
STALLED $55 ,00 . LESTER JERNI·

GAN, P.O. BOX 2406,ORANGE PARK
Fl32067-2406. BNB825

WANTED: SB220 or SWAN MARK II
Linear-AS IS cond iti on - Samuel
lack WSOOE, Box sn .DeRidder LA
70634. Call collect (31 8) 463-8964.
BNB826

W"'NTED: Xtal control led 220 MHz
transceivers (such as the model made
by Midland). (517) 627-4095. 10100
North Coch ran , Gr8nd Ledge MI
48837. BNB827

NEED SCHEM...TIClSVC MANU"'L lor
HalliCrafter SX-l 40. Will pay cost and
parcel. Pedro L. Candelario. Bobadilta
JT-l , Levittown. Puerto Rico 00949,
BNB826

QUAUTY HAM SOFTWARE lor the
tBM-PC and competlbles. Many share­
ware and publiC domain programs lor
all aspects 01 ham rad io. Business
SASE for catalog. JK&S, Dept. SB,
P.O. 50521 , Ind ianapolis IN 46250­
0521 , BNB829

WANTED: HW·l01 and HP-23 lor
parts . Need not be working. Write stat­
ing condition and price. RTO, 4166
Maple St., Berrien Springs MI 49103.
BNBB30

•

INDEX: January Issue #340

1().10 __ 60
10GHz 12
220 MHz 9, 18-22, 24
2 meter injector , 13
7400 quad NAND gate 35
7473 dual J-K flip-flop , , 35
1N23diode ,., 12
2N2222 transistor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12
2N3866 , 22
AEA FSTV-430 53
AMSAT-(lSCAR 91
Atlas 11
attenuatcr ,.. 14
AutoSketch 30
bandwidth 94
battery tesunq , 71 -72
Bird Model 4381 32
boomerang/backfire antenna . . . . . . . . . . . . . . . . . . . . . . . . . .. 12
callsign software 46
coil tapping 24
Commodore 64 , . , , 40-41
contest, home-brew 9
coordination , repeater 11
digital communications book 59
Exide batteries 71-72
filters , .. 94
graphics software 30
Hamcall , , 46
horn antenna 12
K00V, Joe Moell , n
K30F, W.C. Cloninger. Jr 14
KC3YB.John R. Somers 58
Kenwood TS-940S 18, 20, 24
KT2B, Pete Putman 79
microwave 12-13
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Mir . , 9
N4RVE, Steve Roberts 44
networking 59,60
NR1A, Douglas Snvison 54
oscillator, audio , 29
packet 59
power supplies 40-41, 50-51, 71
propagation , , . , 92
quad antenna n
RDF 60.n
RS 27Q.326 battery holder 35
RS276-150board 35
RS 279-355 jack _ 36
satellites 91
short wave manual 54
solar power storage , 71
spectrum analyzer 44 45
troubleshooting 50-51 , 58
VElVa, Dave Marli ng , 29
VE6BG L, W.S. Gardiner " , 30
VHF/UHF contesting 79
VisiTel mod if ication 36
voltage protector 40-41
W 1XU, JimGray , 92
W8ASF, Fred R. Sharp 36
W9NGP, Ed F. Rice 50
WA3AJR, Marc I. Leavey, M.D , . , 59
WASZIB, Andy MacAllister 91
W6YUY. Robert E. Bloom . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18
WB00CD 53
WB6DFO . Ron Wong _ 35
WB6IGP, C.L. Houghton 12
WB8VGE, Mike Bryce , 71
WB9RRT, Larry R. Antonuk 32
yagi n, 79
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wyoU ronturn free time in lo powerful
(ode buildingtime, For "ovi,e, CW, and advonted
ORDER TOLL FREE: 1_800_346_7283 ' YISl

Ot Moil (hB(k, Money Older to:~'.;r«;nj Law
STARTONEElECTRONI(S M2·2f>W m
P.O. 80J 4(14, Aptos, (A 95001-(14(14
Rush Sl.ipped, 1«-(1011 Eoell onIeI' add $3.50 "'i,.""'nel.

BEST NOVICE KIT! 519.9S SAVEl
, , """l 2(odeTopel BUY BOTH

r:::;l Y Ii 112 PII Study Gvide
';ii'" ~-\ F((l~ &Anlwer1 FORONLY61 ,- "",(~"'~S39.9Slijiii" .. (0Il~1

&More. Staifone
" H H TR O .' CS

lePacket

T INY-2 is our new low-cost high-
performance standardfor packet con- MICROPOWER-2 is our remarkably
trollers. Thousands a lready in use, compact, 18-ounce unit using upgraded
worldwide. A perfect beginner's unit. TAPR TNC-2 technology that requires

Complete, wired '119 9 5 less than 40 milliamps.lForveryportable
and tested, only _ operation, solarorbat~ you neednot

BENEFITS and fea tures ofboth units: pay mon>for a TNC that s about the size
o Optionalpersonal message system ofyour HTl Was 1179.95, '159 95

(mini-BBS) Add $10.00 now at a low •
o Tiny enough forbrie.fr:ase/portable, yet 0 Fully compatible with ROSE & NET/

large enougb for easy expenmenta- ROM EPROMs.
tton or repair. 0 32K RA/H, 32K ROM, 4.9 mHz CPU.

o I-year limited warranty, excellent 0 Xtal controlled modem, compatible
customer support. with use on 10m HF/VllFlUHF

o RS-232 and ITL compatible-all TO ORDER, toll-free with major
connectors supplied, charge card, call:1-800-223-3511

o Latest AX.25 software, 'tectmtcat support line:
TCPllP(KISS) RVlr Comm 813 ·874-2980module included. ~ _ \....I.

- 3652 lft>st Cypress si., Tampa FL 33607 ~

•

- Pl('ase send: 0 Tiny] 0 MicroPower-] 0 TNC-]]O infa 0 FREE Packet Catalog •

Name Call
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DATACOM, INT.
8081 W. 2 1ST LANE
HIALEAH, Fl 3301 6

AREA CODE (305) 822-6028

Affan
CIRCL£ 147 ON READERSERVICECARO

COMPUTERIZE
YOUR SHACK

Conl rol ...p to eight digital radIos slmullaneo...sly from
yo...r MS·DOS mlcrocomp ...terl DataCom, Inc. offers a
serles 01 loltwarelhardware packages that Intarlac.
wllh many c... " .nt synthe.lzed rlgl. These Incl ...da:

ICOM 135, IC-16 1. IC_18 I , IC-Rl000, IC-R1tA
Yan... 147, 151GX, 151GXII. 161. 9600
KanwoodT5·440, T5 -940. T5·140 , TS·680, 1t1,81 1,

"'000
Dalacom co... ldn't ba .Impl. r to Install. Tha ular
doeln't naed to know anything about MS-DOS-the
Installation p,og,am does II all! AfI.r In5lall"t lon, the
...sar lei. tha parameters wIth menuS.

Thesa packag.s allow complete conlrol of th. ... rlgl
from tha k.yboard, and more! Oat&Com adds:

·SCan ' ...ncllonl add.d to radial t hai don't
allow Ihls from the I,onl pan.l.
• Freq...ency and associal.d Info memo'y limited
only by disk storag•.
·Tabul"r screen dl.play of e ll 01 t he chennels
slo,.d In memory , along with a full descriptIon of
each.lncl ...dlng;

_ mode (LSB. usa. FM, elc,)
-elllht cha' ac te, alphan...marlc desc , iptlon
_ signal bandwidth

*conlln...o.... ly ~arlable Ican deley from 100
mlilisecondl up
* a , ... II-feal ... ",d 10UIng ut ility

A~AILABLE FORIBMPC, ~T, AT, 803B6 256K RAM
I SERIAL PORT AND 1 FLOPl'Y MINlflWM

PROGRAM WITH INITIAt 1l8llARIES 99,95
flS.232 TO TTL INTERFACE ONLY INEEOEDIFooet HA~E

MANUFACTURERS INTERfACE)
EXTER~L INTERF ACE AU-OWS 4 RA/lIOS 99.95
INTERN.lI. PC INTERfACE Wll SERI.lI. & 1 RADIO PORT 129.9S
SPECTRUMANALYZER MDOOLE ICAU FOR PRICE)
COMPlETE SYSTEMS INoeL RADIO. INTERfACE. COMf>lJTER.

AVAILABlE ICAUFORPflICEI

CIRCL£ 332 ON READER SERVICE CARD
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Butternut
Verticals

Bulternuf s HF
verncars use

h'9heSl..Q lunIng
errcvns (0 01 lossy

traps!) 10 ou tperform
all rnulnband deSIgns

of comparable size!

Model HF2V

Model HF6V

· eo. .a XI. 20 1$ ancl ' 0 me'....
aul""'.'", W"Wh..otelWoO

"Aodcl-otl .. lot 11 _ ,z~.v_..-
' 26 " ...

BUTTERNUT ELECTRONICS CO.
40S E••t M.rht, Lockh.rt, TX 78&44

Foo mor_ 'nloom. ' ..... .... YOU'
_ Of .....~ 10< a " .. 1ItOC""'"

o Oe>'gn ~d Tor ,he Io"'-b. nd DX..,

' AutomaT", band''''''ct",... "., 80 aflCl40 _'....
.0\<1<1_ unol> roo- ' 60 ana 30 Ot 20

-~
0 ].2 _ ... . may be lOp~ lor

~~- -."."""

, C,

The HF5B "Butterfly" ' ·
A Compact 2 Element Seam

lor 21).15·12·10 Meters
Operate As A OI·Pole on 17 Meiers

• Unique design reduces 51z
but not performance.

• No lossy traps ; full
element radiates on
all oancs.

• Turns with TV
rotor

. 19 Ibs.
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WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy ci rcu it pattern on TEC-200 film
using any plain paper copier

• Iron film on to copper dad board
• Peel off fil m and etch

conven ient 8]1; x 11 size
With Complete Instructions

SA T1SFACTJON (;(JARJ'INTEED
~ Sheeu for $3.95 10SMfts only $5.95
.as $l.z~ port." HY 11.... #tid _ u .

The MEADOWLAKE Corp.
Dept . D. P.O. Bo~ 497

Northport. New York 11768

............................. . . . ...........

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

.,;;' ..
: 'f), ."'... '.

• f"

SMILE! YOU'RE ON TV

® Only
$299

Designed and
built in the USA
Value + Quality
lrom over 25years
in ATV..W60RG

With our all in one box TC70·1 70cm ATV Trans­
ceiver you can easily transmit and receive live act ion
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the corn­
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 7OCmantenna, coax. 13.8 Vdc
and TV set and you are on the air. ..it's that easy!

TC70-1 has >1 watt p.e.p. with one xta l on 439.25 , 434.0
or 426.2s MHz, runs on 12-14 Vdc @ .sA, and hot GaAsfet
downconverter tunes whole 420·450 MHz band down to
ch3. Shielded cabinet on ly 7x7x2.s". Transmitters sold
only to licensed amateurs, lor legal pu rposes, verif ied in the
latest Oallbcok or with copy of license se nt with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps. and antennas tor the 70. 33. & 230m bands.
(818) 447·4565 m-t Bam-5:30pm Pit. Visa, MC, COD

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006
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A CURE WAS FOUND

FOR THESE DISEASES:

THE BDTTDM LINE, " M A X C D M WDRKS"

CffICL£ 101 OH ItEAOEIt S£ItVlCE CAItO

1. RI!~LI!CTI!D POWI!R-ITCH

2. KNOB-ITUS

3. QR.-DI!A~NI!SS

4. BUTTON-PHOBIA

5. SWITCH-CANKI!R

s.
7. CROSS NI!I!DLI!-I!YI!S

*THE CURE IS:

• c""' __.. _ _ .__

•

MA COM
.... tilA:;OIlATIC ANTENNA MATCHER ®

FOR A LL S .B.B . RADIO S* ONE SHOT OUARANTEEO TO LAST
AT LI!AST FIVE YEARS!

************************
MAXCDM, INC. BDX I5D2, FT . LAUD., FL.333D2

• 308-1523-63B9



MrfOll CA~ I
Std 11-22. 2·1 .0.1' Hwy (&1e, 2·11)• .•0.38

0Ihara In aloclL
AM,"ENOL COHNfCTOflI

PL·~ aldl.I", /tt11on••_ 0.•,.25..1.411
UG-218(8281) Type NM.Ie 2.111!!1
T'" angle., ad.ptora, )acka, &. SNC In atOCkl

TOWERS

, • COAlOAL IWlTCHD .. ,

ANOlIlrw HIUAX a CONNie"'"
y, " LDf'4«lA _.... CALL 7"H lDl'WOA _ CAll

FOl~VERTOWERS:
FK2!l4L ........ :\,.\.. FK..S44 _ ~
FK25508 .•...••...• Ct' FK<I5504 ,..~
FK2088............ FK.!I64 "
Pl'lc.. 10% hlgh,r In ",',rn .tat .

COfI'tI'lIIlWnO AHT'ENNA W1~1

ScIId: t2ga. 0.10 I. ga.. o.oe
SI1WlOtd 1. 0-- _ .0.10

",""WIde" ......... "."....... 1:_

ROHN
s.l1',uPpOrtlnll: Rat ing.: HOSX ,I IS tt,
H8X a' 10 fl. 8X at e fl.

H8UO...•_...... ... \,.. HOSUO............ ':!v"
H8U8.•• ,..,t-...... HOfiX 018 ._ ... ,.~
HSX!l6 _.._ "" 8X64._ .__ "

QaIvWlIDd ..... wl1h ba.. and rolOf plat,.
TOda~" DoN' buy . F.-.lgM lMldlUonal but you .....
wIth our ¥OI.- fhlpp4w'. OIaoounU

OUnD TOWER SECTIONS:
253. "5G. SSG Sect ion• .-d All Ac:c:, 1$Ori<I$ in
Stock. C,ll tor Cun ...1 Pricfl,.

WIRE & CABLE
BELDEN COAX

gg13 low 10... 10.'01" RQ-lX(t2581 . .. • . 0.20
RQ·2131U(82Il7) • • . 0.-41 RQ·1 1A1U(82Il11 . . 0.• t
RQ-&\)(ll237) .. • . •0.38 RQ-&8AIU(~Il . . 0.15
RO-&\)(821 41•.•.• 0.040 RG-68IU(824tj .. . . 0.1S

RO-21oU1J(82e81 S2.2&tt.
450 Ohm Udder L1M. .. .. . . • . •. • • , ... , • • •0.10

ROOFTOWERSaCUMBING BELTS.....CaIiI

TOWER HARDWARE
Guywlre: 311t1EHS I % EHS, PIIf fl.._ ..~ 1O.1!1/O.1'
CC'" Cable Ciampa: 311eI % _._••_••_ _ G.3Ilr/O..q
Tumbuckloft:, 3IllH E &. EIE &. J _ _ .._ lJe(7.~

y, " E" EIE .. J~...__._12.t5i13.SO
Thlmblte: Vo" C3/1 t1 &. Vo "Cablal._ ._ ...
Earth AtIchor.. fl .Screw-ln 13.111!!1
.....tormed M8lg Grlpa" :3f1t1 &. '" 2.-4i12."au., lnaulf,Itn: 500 DIS02 _. 1.111112..
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Amateur Radio Via Satellite

Numbotr 35 0f'I your Feedbeck c.rd

HAMSATS

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston, TX 77083

Hamsats a Year Older

The dawn of a new year repre­
sents new beginnings. The new
year brings the inevitable resolu­
tions. Some good ones for the cur­
rent or potential satellite operator
include joining or renewing AM·
SAT membership, fin ishing an­
tennas or radio projects, and get­
ting more operat ing time on the
satellites.

For example, AMSAT-OSCAA­
7 was last heard in the summer of
1981. There have been no con­
tacts via this satellite since then.
Unless someth ing remarkable
happens, it is history. The short­
wave bands won 't disappear to­
morrow, but we can only guess
the life spans of A$-11, Fuji-oS­
CAA-12 or AMSAT-oSCAA-13.

Amateurs who are already ac­
live via satellite, and whO have all
the HF, VHF, UHF, and tn t­
crcwave equipment they need for
satellite fun, might consider help­
ing someone else get started with
satellite chasing this year-ex­
plain it, or better yet, demonstrate
a functional earth station .

Station descriptions can be
pieced togethe r by readi ng
through all of the Hamsat columns
during the last two years. New
rigs, antennas, and accessories
can out-perform the older equip­
ment, but many of the systems
that performed well for A..(). 10,
still do great for A..().13, five years
later. What is the average A..().13
operator using today?

What It Takes

Many how-to's written on satel­
lite operat ion tell you that you can
make contacts with simple sys­
tems using inexpensive radios
and home-brew antennas . They
are right. Many AMSAT-OSCAA­
10 enthusiasts proved that (with
the right conditions) a few walls to
a small manually-pointed yagi , or
more power into a mobile mag­
mount, provides good uplink sig­
nals;and that a dipole hung onthe
wall, followed by a small receive
converter and an HF rig, can hear
signals from space. It may not be a
piece of cake at times, but it has
been done many times.

Successful A-o-13 Activ ity

The following is not a descrip­
tion of a QRP (low power) setenne
station or an indoor antenna sys­
tem, but a briel guide lor success­
ful A..().13 Mode B activity,

The easier a station is to use,
the more it will be operated. Very
rarely does a new satellite chaser
put together all 01 the ingredients
for the ultimate earth station at
one time. It is a process of experi­
mentation and learning .

So, how does one get a station
ready lor A..().I 3? The most popu­
lartransponder on A-0-13 is Mode
B. This requires an uplink signal
from the operator, using CW or
lower sideband from 435.423 to
435.573 MHz. This 70 em up, and
2 meter downlink-type transpon­
der worked successfuly on A-0-7.
For A·O-13, most contacts are
made on uplink Irequencies close
to 435.500 MHz. Downlink recep­
tion is from 145.975 to 145.825
MHz, CW, or upper sideband .

Note the frequency guide in last
month's column . The Mode B
transponder is inverting, thus a
lower sideband transmission on
435.443 MHz will result in an up­
per sideband signal on 145.955
MHz, while an uplink on 435.553
MHz wi ll come out on 145.845
MHz. CW activity is usually heard
below 145.900 MHz, white side­
band users stay above 145.900
MHz.

Since the VHF and UHF bands
used by A-D-13 are primarily line­
of-Sight, satellite access is only
possible when A-O-13 is above
the operator'S horizon. The best
way to predict when A-0-13 will be
available from a specific location
is to use a good satellite tracking
program on your computer. AM·
SAT offers software for many
computers . Some programs
provide simple tabular listings
showing basic tracking informa­
tion , whi le others can produce
world maps with real-time, multi­
satellite tracking . Regardless of
the program's complexity , the
point is to know when to operate
and where to aim the antennas. If
a computer is not available, there
are mechanical aids lor tracking,
or a friend may be able to print
predictions. Due to the elliptical
shape of A-o-13's orbit , guessing
the satellite's position won't work.

Long-term commitment to satel­
lite chasing requires access to a
computer with track ing software.

Most activeoperalors have mul­
ti-mode , 2 meter , and 70 cm
transceivers. Commonly heard
rigs include the vaesu FT-726R or
FT·736R, the ICOM IC-27t and
1C-471 pair (A or H suffix) , the IC­
275 and IC-475 pair (A or H suffix),
and the Kenwood r5-711A and
Ts-8 t 1A pair. For those with the
H-suffix ICOM rigs (high power of
75 walts) no external amplifiers
are used. Others with 25 wall ra­
dios usually buy an amplifier. The
idea is not to overpower the satel­
lite, but to have the extra output
available when the satellite does
not favor the user's location. An
example is when A-O-13 is at
apogee (highest point of the orbit)
with its gain antennas pointed
away. Amplifiers commonly used
include Mirage, TE Systems, and
RF Concepts. You can expect
consistent and satisfying results
with 50 to 100 walls.

Ouality coaxial cable and good
antennas up in the clear round out
the complete earth station. For the
cable , most use Belden 9913 coax
with Nconnectcrs for the slightly
larger center conductor of the
9913. Keep the coax runs short. If
the rig or antennas use 50-239
connectors, then use PL·259A
connectors (Teflon dielectric) on
the cable . Avoid jumpers and ex­
tra coax adapters.

Satellite antennas don't need to
be high; they just need to be able
to "see" the sky, It's best to have
an unobstructed view of the hori­
zon in all directions. Trees and
buildings allenuate both received
and transmitted signals . Com­
monly used antennas are circular­
polarized , commerc ially-bu ilt
crossed yagis. Manufacturers in­
clude Cushcraft, Telex/Hy-Gain,
MiragefKLM, Tonna, and others
from Spectrum International. The
first three brands are the easiest
to find.

The AOP-1 package fr om
Cushcraft includes a 2Q-element2
meter crossed yagi, a te-eiement
70 cm crossed yagi , and a mount­
ing boom with a mounting plate for
the Alliance ut 00 rotor (for eleva­
tion control). It does not come with
polarization switching, and it does
not use stainless steel hardware,
but it is the least expensive. The
cable harness typica lly is set lor
RHCP (right hand circular polar­
ization) to conform with most
satellites . You can buy the anten­
nas, crcsscoom. and mount ing
plate separately, if necessary. A
polarity switch is available for the

70 em antenna and a tc-eiemenr
2 meter crossed yagi is an alterna­
tive for those with space con­
straints. The smaller antenna ex­
hibits less gain .

The OSCAR Link antenna sys­
tem from TelexlHy-Gain offers ad·
vantages over the Cushcraft sys­
tem, but averages about $100
more. It includes a ts-eiemere 2
meter crossed yagi, a 3O-element
70 cm crossed yagi , and a heavy­
walled fiberglass crossboom .
Hardware is stainless steel with
ultra-violet stabilized plastic insu­
lators . Many other items have
been carefull y engineered , in ­
cluding polarization switching re­
lays rated at 200 wens. For a cost­
effective system with excellent
performance, this antenna array
is the best choice.

The finest antennas are made
by Mirage/KLM. Two versions of
the 2 meter crossed yagi are avail­
able . One has 14 elements and
the other has 22. Just the 2M·22C
(22-element antenna) costs more
than the complete Cushcraft
package, but it includes a switch
and stainless hardware. For 70
em there is either an 18-element
or 4Q-element antenna.

Most stations have preamps.
For a few, signals from the satel­
lites are suff icient without a
preamp. These stations have
state-ol-the-art radios with GaAs­
FET front ends and large antenna
arrays . For tbose with long coax
runs, preamps are placed at the
antenna. Thisway, weak downlink
signals are amplified before they
are lost in the coax . With a short
coax run, you can place the
preamp near or in the radio . Ad­
van ced Receiver Research ,
Hamtronics, Landwehr (from Hen­
ry RadiO), and MiCrowave Mod­
ules Ltd. (from Spectrum Interna­
tional) manufacture many of the
commonly used preamps.

There are many ways to gel a
functional satellite station on the
air. Other manufacturers of VHF
and UHF rigs and antennas exist ,
and track ing software has been
written and sold by companies
and individuals other than AM·
SAT. Several transponder modes
are available via A-0-13. but get­
ting a fUlly functional Mode B sta­
lion on the air is an important start .

DI

For further information, consult
The ARRL Handbook , The
ARRL Operating Manual, The
Satellite Experimenter 'S nsna­
book, the many AMSAT publica­
tions , and the AMSAT HF and
satellite nets.
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is priced quite reasonably at under $10,
The book assumes the reader is a neophyte

to propagation matters and gives a good un­
derstanding of the mechanisms of long­
distance transmission and reception of radio
signals.

If you read this book thoroughly, you'll be
able to make your own forecasts with reason­
able accuracy for any time of the year, for any
year in any sunspot cycle.III
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Jim Gray W1XU

PROPAGATION

The Source

Readers olten ask me about
the source of my pred ict ions . I
use the Shortwave Propagation
Handbook-Princip les, Theory,
Pred ictions ed ited by George
Jacobs W3ASK and Theodore
J. Cohen N4XX. The edition I have
was publ ished in 1979 by the
Cowan Publish ing Corpo ration ,
14 Vandervente r Avenue , Port
Wa sh ington , N Y . The book

January 1989

January will provide some excellent OX on
all bands Irom 160- 10 meters. You may find,
however, that the week between the 9th or
10th and the 16th or 17th will be spotty. In fact ,
days in these two periods may be poor with
high magnetic index (A)values due
to an unsettled-to-active geomag­
netic field . Otherwise, static levels
will be generally low during the
month, and great OX should be
available on the lower HF bands of
160, 80, and 40 meters.

Thirty meters will also be good,
but, as the frequency increases,
the HF high bands will close earli­
er. Ten will close just before dar\(;
on most days, ancl 15 meters will
soon follow. Twenty will stay open
quite nicely for an hour or two after
local dark .

January is not generally consid­
ered a qood OX month, but with
sunspots increasing rapidly and
sol ar flux values ho ld ing we ll
above 150, the conditions will be
better than they have ever been in
a long time.

For those interested in astro­
nomical events, Earth will be clos­
est to the Sun on January 2, the
Moon will be closest to Earth on the
11th, and a full Moon will occur on
the 22nd. No eclipses are in the
forecast for January. January is
not exactly a " ho-hum" month, but
it is generally far less exciting than
March or September.

You may find some very good
VHF openings in January, howev­
er. so keep your ears tuned. As
always, listen 10 WWV al 18 min­
utes after each hour for up-to-date
broadcasts of solar flux and geo­
magnetic (A) and (I<) indexes. The
higher the flux and the jower the (K)
and (A) indexes, the better condi­
tions will be for propagation on the
HF bands.

Jim Gray W1XU
POBox 1079
Payson AZ8554 ,

Asubsidiary 01Zellllh Electronics CorporaliOfl

Prices. productavailabilityand specifications are
subject fOchangewithout notice,

If you have
a modem.

the HV-2000
Computer Voice will allo....· your
computer to recite refe rence and
research informat ion from time­
sharing services. Or, speak rad io
tran smitt ed ASCII information.

The HV-2000 Computer Voice
Card . containing speech synthesizer
and aud io amplifie r. p lugs into any
AT or X'l-cornpanble computer's
expansion slot. An external speake r
is ab o included. Versat ile. Heath­
develo ped softwa re gives you a
wide variety of voices and easy in­
terface to high and low leve l
languages.

The HV-20lXl Computer Voice .
At less than 9O. lalk IS cheap. To
order. call toll -free 1-800-253-0570.
U~ you r Visa. MasterCard , Ameri­
can Express or Heath Revolving
Charge card. Or call 61 6-9H2-.\6I"
for the nearest store loc at ion.

TALK IS
CHEAl-!

Have you heard ? For less than $90
your AT or X'l-cornpauble com­
puter can talk ! All it needs is the
HV-2(XX) Computer Voice Kit from
Heathkit .

Reading letters, tran scriptions
and computerize d instruction can be
easie r and quicker than you ever
thought possible. Computer games
ga in a new dimension . Your com-

purercan eve..n~e:n:,:e:rt:a:in~Ch:i:ld;",;;;n;"_1
with stories ~
and songs.

Heath Company
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You're In A Separate "Class" With The SB-1400 Transceiver

N.~ _

Addre~ ApI. ---

---- - -------- - - - - - - - --------

Heath Company

Cily _

o Yes, send me a FREE Heathkit Catalog.
Send to: Heath Company, Dept. 011·734

Benton Harbor, Michigan 49022

state ---,====:-;,Zip====- _
" _ 1 of Z..."h Er.et........ Corpo>ratiOn

AM·451Rl

For a FREE Heathkit cata log, send in your
Q5L card, mail the coupon below, o r call 24 hours a
day TOLL FREE:

1-800-44-HEATH (1.800 444·3284)

The world is at your fingertips with the NEW
Heath 5B-1400 All-Mode Transceiver featuring dual
VFOs and 20 memory channels.With a price tuned
into yo ur budget, the 5B·I400 is an assembled
SSB/CWIAM and optional FM transceiver that
delivers IOOW of PEP output on all nine HF amateur
bands, with IOOkHz-30MHz general coverage
reception.

The 5B-1400 is the latest addit ion to Heath
Company's full line of amateur radio equipment ­
everything you need to complete your ham shack.

Heath Company also ca rries an extensive linc of
other electronic products. From computers to
television sets, from test instruments to stereos, every
Heathkit's product - kit and assembled - is backed by
40 years of dedicated attention to design, quality
and durability.



Figura t. A diagram of a USB signal when the rig is tuned to 14.3OQMH;r transmit .
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ASKKABOOM

noise sounds very different from
ignition noise, so I doubt that the
car 's central processor is the cul­
prit. Espec ially if the noise is very
broadband (cove ring the entire
band), I would say it is not caused
by a computer.

Does the car have digital instru­
mentation? Those big fluorescent
read-out tubes seem like log ical
noise suspects to me, but aga in,
the noise should sound very differ­
ent from ignition.

The most likely cause is from
pulses delivered to the fuel injec­
tors, or by good old ignition. As
always, shielding wires may help.
Also, check to see if the noise is
present only when the car moves.
Hash could be coming from wheel
bearings, tires, the transmission,
or any other moving mechanical
system.EII

Signed,
Annoised

Dear Annolsed ,

Obviously, something in that
car has a harmonic on 20 meters!
Generally, computer-generated

D~ar Kaboom,

I have a problem. I bought a car
with fuel injection, and have I got a
noise in my mobile HF rig! It
sounds like the ignition, but only
on 20 meters. I've never had trou­
b/e like this in my other cars. I'm
disgusted with this computer junk.
What can I do to clean up the
noise?

~ ~ ~~ ~ ~ ~ ~) ~-

l. _ ....._ ~.(_IOCT l ..~. 1

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

Notch Filters

By the way , reduct ion of this
type of mterterence is not the pur­
pose of a notch filter. These filters
put a narrow, deep null in your
passband and are intended only
to remove heterodynes t'tuner­
uppers") . The null isn 't wide
enough to remove the wide band
of frequencies present in a voice
signal.

Finally , don' t forget to keep
your bandwidth in mind when ce­
ciding how close to the band edge
to set your dial , or some of your
signal could wind up outside the
band . A friend of mine forgot this
and got a pink warning slip from
you know who!

Now that we 've vanquished
DAM from the bands (hahl), let 's
look at this month's letters.

" Nearly all of today's rigs have a
control which allows you to narrow the
bandwidth ofyour receiver and filter

out some of the QRM. "

Figure 2. Two USB signals, tuned to 14.299 MHz, and 14.3lKJ MHz
respectively. Note their overlap, which extends from 14.300 to f4.302
MHz. When signal bandwidths overlap, you will hear, on the frequency
in question, rumblings on its lower frequencies and monkey chatter on
i ts higher frequencies.

comes from stations below you
and rumblings come from above.

Nearfy all of today's rigs have a
control which allows you to narrow
the bandwidth of your receiver
and filter out some of the CAM. (A
notable exception is the new v ee­
su FT-747. Shamel) The tech­
nique is pretty effective , especial­
ly on the monkey- chatter type of
CAM, but the price you pay is that
the signal you want to hear is also
degraded . CUll ing the monkey
chatter muffles reception, and re­
ducing the rumbling makes the
voice tinny. But , at present, there
is just no other way .

"5Ol " 50) ~_ ..~

' ''''••0 :J ~. ( 0Ul: 1OC"< , .. . , 1
~.."_0""
' .'0"'0«'

. ,Monkey c hener'
and Rumblings

Now, look at Figure 2. If a sta­
tion has moved only 1 kHz below
you, the bandwidths will overlap,
and his or her upper voice fre­
quencies will appear where your
receiver will Interpret them as
LOW ER frequencies . You will
hear unintelligible rumblings. On
the other hand, if a station is, say ,
2 kHz ABOVE you, you will hear
squeaky " monkey chatter" be­
cause his lower voice frequencies
will appear where your receiver
will interpret them as UPPER fre­
quencies.

On LSB, everything 's reversed .
Your bandwidth extends for 3 kHz
BELOW your dial frequency. On
the diagrams, the lows and highs
will be reversed. Monkey chatter

The Tech Answer Man

voice qualities, what you are say­
ing, and especially the type of mi­
crophone you use, the distribution
of the transmitted energy may fa­
vor the low voice frequencies,
high voice frequencies, or some-­
where in between . The areas
bounded by the curves in the two
figures, for example , shows a con­
centration of voice frequencies in
the middle ranges.

For all practical purposes, you
are using up your ent ire 3 kHz al­
lotment at any time. So you're
not really on 14.300; you 're on
14.300to 14.303! 14 .300 is merely
where your carrie r WOULD be if
you were ope rating AM and , of
course, what your dial or digital
read-out shows. II is clear, then,
that stat ions can be 3 kHz apart
without interference. (In practice,
a bit more room is required be­
cause receiver filters are not
certect.)

The 3 kHz Range

In a properly operating $$B rig,
the transmitted bandwidth is
equal 10 the modu lating frequen­
cies. For us, that 's 3 kHz maxi­
mum, as required by law on the
amateur HF bands.

Look at Figure 1. II represents a
portion of the 20 meier band . The
section over which the curve sits
represents your USB signal on
14.300 MHz. Now look at the mea­
sure below the curve below the
graph. Depending on your sex,

Michael J . Geier KB 1UM
7 Simpson Court
S. Burlington, vr05403

Bandw ldthl

The other day, I was having a
nice conversation on 20 meters
with aguy who was running $-7 to
S-8. Suddenly, another sta tion
came on 1 kHz below us, running
about 10 over 9, and wiped us
out. I went down to his frequency
and politely requested thai he
move, as we were only 1 kHz up.
His response: " I'm a ki lohertz
below you, I shouldn't be bother­
ing you! "

For a moment , I didn't know
what to say. Understanding the
concept of bandwidth is one of the
most basic requirements of sta­
tion operation (not to mention li­
censing), yet here was a ham who
clearfy didn't know (or didn't re­
call) what it was!

While most hams are familiar
with the concept, judging from the
CAM on the bands, at least some
hams have a less-than-ctear men­
tal picture of what goes on spec­
trally when we speak into our
mikes . Th is month ' s column
seeks to clarify this.



II'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

206-775-7373

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
controller. 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 10 be a good value and excellent ad­
dition to the ham station.

No other multi-mode controller of­
fers the features and performance of
the PK-232. Don't be fooled by imita­
tions. Ask your friends, or call the
local amateur radio store. We're con­
fident the PK·232 reputation will con­
vince you that it's time to order your
very own PK· 232.

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232.

,,

-

• • • •

While you can use most modem or
communications programs with the
PK·232, AEA has two very special
packages available exclusively for the
PK·232....PC 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
facsim ile signals. The IBM programs
are on 5 ·1 /4" disk and the Com­
modore programs are plug-in ROM
cartridges.

2 Software Support

PC Pakran Packet TX/RX 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 automat ic threshold
control.

The internal decoding program
(SIAMtIDl feature can even identify
different types of signals for you, in­
cluding some simple types of RTrY
encryption. The only software your
computer needs is a terminal program.

1 Versatility

CIRClf: 65 Oft READU SERVICE CARO
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NO VEX
DM4061 Dip MeIer """IY ham rlet'dl one

NOVEX
RF Signal Gene rator/Counter

ARD 9100 SUPER ROTATOR
Exclu~ivelyDistributed by EED
The Rotator for the Big Guns

List $4395.
Call for Ouote

Introductory Prtce
$595.

Slarting at
$349. 95

• Computer / Remote Control
• Rotating torque; 10,000 inch Ibs
• Braking torque: 24,000 inch lbs
• vertical load: 2,000 lbs
• Mast size: 2 · 3.S inch O .D.
• Motor: 1/3 HP 1201220V SO/60Hz
• Rotation speed; I RPM
• Weight: 2301bs.
• Size: IS x 2S x IS inch

r : •• I .
.", .I J . -'

• Auto Log/Sort SOO memories
• Log Date/ Time/Freq/ Mode (Opt Signal Strength)
• Build your own data base
• Scan Bands/Freq / Scrvice
• Auto create a local database
• Key stroke set radio to memory channel
• Unlimited logging on disc
• Spectrum analysis option
• Free Newsletter subscription-Call

CRIS 6000 COMPUTER/RADIO
INTERfACE SYSTEM.
IBMPC OR
COMPATIBLE.

List $5495.
Call for Quote

• Cool ISOO watts output always available
• All HF Bands I .S _21 MHz (IOMT user install)
• ~O - SO warts drive for full output
• Harmonic Supp -4SdB INTMOD -3Sd B
• Completely automatic Full QSK
• Micro processor controlled/ protected
• Remote AM P up to 250 ft from controller
• Export and Commercial Versions available
• AMP on ly 14 x 22 x 13inChS61bs

• Sweep width SO KH z _ 10 MHz
• Input 10.7 MHz
• Direct plug-in to R7000 no mods
• Variable sweep rete
· 3 inch CRT
• I20V SO/60 Hz

sou 8000
SPECTRAL DISPLAY
UNITS (SOU) Allow user
to "SEE" up and down
the band for activity or
lack of. You won't miss anything.

10 II, • I MI<z
S;n. _'Q ......
Lo" d;"o,,"'.
RV RMS O"'P"'
Dig,,,l ,.,do"'

Privacy ea rphone jack
Hi·Lo volume switch

, , , .
SUPER VALUE

only $19.95

, S'n, ..... tri,nll<
, ,j liz _ .S Mlh
, DC off«,
, 2{1 vpp o.,p.'
, ] ] 0 VAC po..."

, ;nol. d<. "' I I..d,
C' n <ontrol AM (veAl 0'

P""'"" AM. HI. ' ''''P. ASK.

-
T

• •n .......

_ tti i:liil ~_ _ ~ 4f" ~
-~- .....:...... ,

NOVEX Handsets

ICOM HSC701l. K",_HCSlOI K. v",. HCS7GIV
A..;IaOk for mon, ot h<f ,ad""at ,ligh'ly hilh<r poicn,

Introductory price $79.95
.. . h...... . '_" ""

NOVEX FG2020A only $149.95 + 4 S&H

, £. '" n,1 "P""
n.' rv e r : 'nd
0' ~SK " gn, l,

Function Generator

NOVEl( SG4 11>1lA ..m. .. &00,. .".p' nG d il~ol

,..d". '/,,,"n,,, only ~1'9.9' • U S&lI

AF Audio Generator/Counter

NOVEX AG2603AD only $249.95 + $4 S &H

NOVEl( AG~60IA ' ;mil" '" , 00" " "ot no d,gital
""in.'/CO" n' " only S 149.9j • S4 S&II

NOVEX Speaker Mics

High quality audio •
Rotatable lapel clip

ICOM DMC S371
K, ""o<><l DMC S37K
v..," DMC IllV

PTT handset· backrot OTMF • Private listening
Wired for mo.t current ICOM, Kenwood. Yaesu

,. ot hers (on s pecia l request )

Load

I.! 10 SOO MH,
SO ohm. "N "r

1/20/120 w.tt " ' J"
m."",,,. """' HF '"
liT 1"'''''' OU'O"'

know yoor Ir,Jnsmi/ frequency
10 11. ,,, no Mil ,
1 d •• it>

"<,"",, 10 . 1 c"o",
G". tim.. I '" l "'c,
HF .l VHF inpu"
(,coll , n' fOf 'udi.
AC pow" ,d.>p'" PAQP
;oc l"Jed

+ S4 S& H

",. "",0< _10 ""''''01
o,p, ;", )'0"' radio ""'m
I" ,h. p, of. ,,;onol look

h." fing" ,;p " c." ' 0 """' " d;",
' ' 'P )'0"' 'Q ,;pm,n, ..f. , nd <I..n
hid. ,II 'h, .n, ish,ly w''''
pro" ,1 yo", 'n"",m,.,

P rices slart at a low $19,95 each.

• •

NOVEX raek mou nlS a re . tandard EIA
19 inch .i.e aluminum panel. and are
opt ionally equipped Wilh ha"dles and/ or
forward faci"l . peakers.

No w ava i la b le fo r mo st ICOM .
KENWOOD. a nd YAESU radi o. and
accessories.

• oj ...

V
E
R
T
I
C
A
L

SWR~3P SWR/Power/Field St re ngth

~
. .. .: . . "':": ~~:1~" '~" ~~;:'F.WR .

. to '" 100 w. ll .co'"
U '0 no MIl.

,- • so l J9 oonoc'otl
, - ~'h ,p ,"te"n,

G
o

f CS250 Counter

THE RACK IS BACK

o nly 1129.95

onl U9.9S +$4 S &: H

only .99.9S + S4 S&. H

" m." fo, ...,y k,m , h. c. _ choe' ,oil., ..nk <irr,'''.
,."nn.. , Ott ., RF 1'""",0'. in' " n,1 mo<lul"'oo. look
fOf ."mon;c< I.l . ao MIl< 6 otu,-in ,oilo.
only 179.95 ... $4 S&. H
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CONNECTORS-MADE IN USA
NE'nO T~ N plug "" B-*1«r ll913 $3.95
N£723 T~ N jedI "" B.'dwI 5l5I1.1.._ _ ._.__ " .95
Pl..25Q -.ndW fMF plug "" RGtl,213 .65
Pl.2~~.. Pl2$ -'19
Pl.2597S Pl2$ ,.,.", IM/d¥w pIfftd 1.59
Pl.25M1tf~.. .......,.,."".. {l>et1eIJ. 1.45
UG115;tJG 116 -ax- f<X~ (-aty). 22
UG21DS N pIIJfJ "" ~213,2 1 " sn..r 3.35
UG83S N l.ell 10 PU59 lid."." tellon fJ 5C
UG1,fM 50239 '" N plug~, tellon _ __ fJ .5O
1A32S5 $0239 .. 8NC plug ..,.., AmpIvl Illll_ 3.29
S023lWor UHF c~ . sit mt '~'>PhMtd .89

GROUND STAAP-GAOUND WIRE
GS38 3;1l'" rJrn«I r;opp« bnkJ _MIIr
GS12 1/2" tInn«I r;opp« tx.Jd 5011I
HifQ8 eg. 1n&uI.od sInI>dftJ _._._._•••• 35111
AW 1.. 1"9l' ~.>dftJ~ CCS _._ n 741ff

ORDER TODAY $299.50
RF MicroTech 4 C I D .arme rive

(508) 667-8900 E N. Billerica. MA 01862

Now Novicc. and Tcch nician. can cnJoy their ncw 10 Mctcr phonc
prlvilcltc. and DXinlt with our new Rangcr Aft 3500 Mobile Transccivcr!

• Two Models to Fit Your Budget & Power Needs : 30 Wa tt & 100 Wa tt
• Microprocessor Con trolled Circu itry • Exceptional RX S pecifica tions
• Very Compact • Manufa ctured in Japan & Quality Ch ecked In U.S .

• Low Breakthrough Price • New Optional Scan n ing Micropho ne

East Coast Warranty
Center
Exd us ive NI-Cad
Battery Backup
Dealer Inquiries
Welcome

•
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Call NEMAL (or rompuler cabk, CAlV table, Flat table, semi.rigid cable, telephone table,
trimping tools, D·sub tonMdors, Mat shrink, nable tin" high volt. tonlWdon.

*Complete Cable Assembly ladlities MIL-STD4S208
~ommerdal Accounts wekorM. Quanli ty prking • Same day shipping most orden
.Factory authorized distnbulor lor Alpha, Amphenol, Belden, Kings, Tunes Fiber

All prIUs pi'" -"'PPing. 13.00 min. VIsa/lIlnfItl'elln:l S30 min. COO Idcl 13.00
C-O' _ .... ....... W• _ ..., _ . _ 36_Cl8l.E ANOCOMoIECTOA SElEC110N GUfO£... . •
.. ""~ """_ 01 $.5OOf.-e. Of M.".."' .. ...."~-"' .....,~_,

NEMAL ELECTRONICS, INC. 12240 NE 14tb Me. N. Miami, FL 33161
(305) 893-3924 Telex 6975377 24hr FAX (30S)~5-8178

NEMAL ELECTRONICS

Entry Level Price.
Extra Class Perfonnance.

HARDUNE 50 OHM
m12 1/2"~ BI.,II JecJtoIt 89!fl
RC12 1/2" Cab'.._. 00ft. ct1PP« bilk jkt _ 1.591tl
RC78 1;r C...,.. ..... ootJ".ct1PP« bilk jkt _ ._ 3.92A1
HNI2CC N COM 1/2" 00ft CCIJlII* I'\h 25 ,00
HN78CC N COM 7;r 00ft CCIJlII* I'\h 501,00

COAXIAL CABLES lP« tt)
1180 BElDEN ll913 vei)' low Io:u 52
1102 RG8jIJ ~'llo IhIek1 low Io:u "-" H g 36
"'0 RG8X 8i5'!Ilo IIHId (mid BJ .._._••_._ _ ••• 11
1130 RG21W 8i5'!Ilo IIHId m6~ NCV fItt.._ .39
1140 RG214)tJ dbI ... V«I m6 II'«: 1.85
110:5 RG1428,N dbI d¥w mid, ,..... ..... _ 1.50
1310 RG';f7)tJ so .".." 5000 WIl/t dbI V«I ._.96
14M RG f74)tJ SO .".." . 10t1' od m6 II'«: 1..

ROTOR CABlE-8 CONDUCTOR
9C 1B22 2-1ag. fIItd 6-ng. _ _ _ _ 21m
9C1~ 2-1eg. fIItd 6-2tV- .__..__ . _ .39Ift

GOES 1691 MHz RECEPTION
..~CONVERTER FOR YOUR 137 MHz RECEIVER

PREAMP CONVERTER RECEIVER
1691-lY (N) MMg1691 MMk 1691-137.5 137.5 MHz

1691-lY (N) MMg 1691 MMk 1691-137.5

GAIN: 20cIB GAIN: 13dB GAIN: 30dB TYPICAL
BOOM: 6' N.F.: 1.2dB N.F.: 6.8dB MAXIMUM
$9 1.50 12VDC @ 40 rna 12VDC @15O ma

$250 .00 $330 .00
send 75c (3 stamps) to( detailed specs on all VHF & UHF products. Shipping FOB Concord. MA• PRICES SUBJECT TOCHANGE WITHOUT PRIOR NOTICf

Sl SPECTRUM INTERNATIONAL INC. (508) 263-2145

P.O. Box 10845. Concord. MA 01742. USA B aEl
CIRCLE 183 0" READER s.ERVICECAR

CO M MUNICATIO NS

10701 E. I 06th 5t. ladJIls.,IN 412S1i

_ TollFree 800-445-7711 ~I""~"""''""''I
~ V_and~ ,-

(COO sbgl\lly llo9t*l I\--'- -,
In lndwI.o 311-34&-2S7ll Collec:l FAX (311)~

(:1tlCl( 355 ON READERSlR"~CAItO

TIlE AMAZiNG WEATHER COMPUTER THAT
YOU CAN IIOLDIN TIlE /'ALM OF YOUR /l.AND.

OIGITAR', ..... m'Il_) \ lic'n> Wnlbu Sla li... i ..dud"
• ~I"' l..., pnri"- ·• • e ••d sea ,.;\.
_ ..._lIul . ard• •~ u d r.... <II bI,", F l~

$15!.!S. " "j i lt 1M ....;.".. ' • • • •.-..Iic_p(J;.q Rc.Z
R.i. C""odOl" 4,-".9'1'1 ,_ ca."__il...... j.fal l l

•Vo ."" S"'EII • IVor"-f .u.L ll",*,""
• "" .. " DIUCTlnN • TI ME lIt- D"V
• WINU l"HIU. • " lITO .SCA'"
• WIND GnT NUl l RI) • ME:1ltIC I S'T""""RIl
• n'lPt:R.RIl}; • ' ICAD Rf."lIV
• HI U ... n .'" ti.UMW . .....[ n ..... \Ukl.,-vn-

\ 1'C" " PII .-'5E I.. Dl STlUf.S. I'c.
1M: " KE .."t1lI:U ..... .

loloDt: " I:.s..o. .tl.'-.". w" _1 Me. USA

ORDERS ONLY: WIO-J22-J 501
,..·. H W.." TU' N' """.l.'~l" I'" ",: 1010-'-" ......

CIRCLE 336 OH IlEADER S£RVICE CARD

WORLO 'S SMA LLEST--­
---WEATHER S TATION



HURRICANE GILBERT

edited by G. G. G.

Roundup

Australia. (And Jamaica , USA,
EI SalvadorI Mexico, New Zea­
land , Great Britain, Germany,
Belgium, Sweden, Israel , Cay­
man Islands, United Kingdom,
Japan" ,other countries).

Number 39 O<l your Feedback card

73 INTERNATIONAL
ning net control . . . assisting traf­
fic from Europe to Jamaica and
Jamaica to US, so Jamaica sta­
tions can come on frequency any­
time, get messages off, and go off
the air to conserve fuel or bet ter­
ies ... Ashley 6YSGR can operate
only Morse code, battery low, but
reports excellent, relayed to US:
all water has to be boiled, ba­
nanas and sugar cane all gone
... VE3FBU reports people suck­
ing on sugar cane to survive ...
above message causes Aus­
tralian Dept. of Foreign Affairs to
dona te $20 ,000 to help Ja­
maica ... US asked for $400 mil­
lion: 95% of Jamaica's economic
base destroyed ...

October 1. 1968summary (asof
this writing), 14.275 remains as
the emergency frequency and
IARN continues to look for volun­
teers to go to Jamaica to man field
stations. More Jamaica stations
coming on the air as the president
of the Jamaica Amateur Radio As­
sociation (JARA), $elvin 6Y5SG,
mo bi li ze s resou rces . Dave
K2BPPdraws up disaster commu­
nication plan, is debriefed by US
representative assess ing Ja­
maica's needs. IARN has donated
quantities 01 gear-aerials, gener­
ators . you name it-personally
ow ned as well as Irom AEA,
Heath. Tandy, others .

I am proud of the way so many
newcomers to amateur radio be­
came so fully involved in this
emergency, and want to thank alf
US Novices, Technicians, and
other to-meter operators who
monitored 14 MHz and kept Aus­
'ralia fUlly informed when 14 not
open to Australia. This worked so
well that from now on when a dis­
aster hits there will be an Aus­
tralian station looking . . . into the
USA in the US Novice voice band,
28.3 to 28.5 MHz as a part of our
plan for 'he Australian net.

The tARN now is seeking any
volunteers whether with amateur
licenses or not, to serve as go­
betweens between radio ops and
'he local people. On the fo-meter
band from Australia, f have been
asking USA Novices and Techni­
cians to contact the publiC via f0­
cal radio stations, talk shows. CB
airwaves, SWLs. scanner listen­
ers, to tell that volunteers are
needed to be the eyes and ears of
Jamaica.

Volunteers can always phone
Glenn Baxter K1MAN (207) 495­
2215. or FAX (207) 495-2069.
lEd . note: As of January the fore­
going may be out 01 date, but the
need for IARN volunteers to be
available never is.-eCC)

while ruled that NZ radio ama­
teurs could not help the public
despite no telephone communica­
tion existed ... G4SCA on British
RAYNET (the RSGB emergency
group) activated and helping the
Brit iSh High Commission . . .
DA2GY in Germany active as well
as full US Army Military Affiliate
Rad io Sys te m (M A RS) , . .
Belgium, Sweden also; all provid­
ing health & welfare message
he lp Israel amateurs stay
alert .
Weekend of 17 September c0rn­

ing up; would everything settle
down so wecan go ahead with our
annual 48-hour Amateur Radio
Display at EI Pari<, which was sup­
posed to coincide with our simlr
lated emergency test? ..
Cayman Isl ands hit . " storm
headed for Mexico . .. annual
Australian Fun in the Sun and Un­
der the Moon amateur radio ce­
play and simulated emergency
test cancelled ... five US ama­
teurs deployed to set up facilities
in Jamaica-Dave K2BPP, Ralph
N4HTU at Montego Bay with ac­
cess to commerc ial telephone
satellite link ... Bill WB2TUU with
Oral Roberts medical team near
Kingston Bob N4M HV at
Sandy Bay AI W9ELR at
Kingston Salvation Arm y eta­
lion ....
September 19: Australian Traffic
Net sends Happy Birthd. y to
IARN: it's three years since the
Mexico City earthquake and the
birth of fARN . . .

Relief agencies not able to send
in medical volunteers without as­
surance 01 radio amateurs avail­
able lull time and US volunteers in
Jamaica have to leave (a wile nav­
ing a baby, etc.j and new ones
gelling hard to fi nd . . . United
Kingdom offers two, Australia re­
quested by IARN to send one.
Japan asked for volunteers ... as
01 September 20 ... no transport
available lor non-US volunteers.
but Gordon VE3FBU an excep­
tion-accompanied Jamaican
Consular General, set up commu­
nications at Runaway Bay. and
this message broadcast

Situation in Jamaica now ur­
gent. Need food, building materi­
al, antibiotics ofall kinds, clothing.
We have no beds and water is
very bad. The people of Jamaica
are making all efforts to ensure all
tourists are being taken care of.

Australia active 0500 to 1000
hours universal lime when, al­
though many net control stations
monitoring 14.275. North America
mostly asleep and/or coverage in­
to Jamaica diff icult ... so man-

2069, Australia. Chris CK3YID
in Melbourne , 036014222, has
just attempted to telephone Glenn
Baxter K1MAN(Network Manager
of the International Amateur Ra­
dio Network (IARN) in the USA ...
he is told K1MAN busy handling
emergency traff ic ... something
about a hurricane in the ocean off
the eastern US coast . . .halfway
around the world ...

Nothing to concern me, weath­
er lovely in Sydney. But let's IUne
in on NBC's " Today" show, which
is aired every night over a VHF
Sydney commercial TV chan­
nel . . .

Jamaica hit by biggest hurri­
cane ever recorded in the north­
ern hemisphere , 500 miles
wide ...

Mexico City and san salvador
were halfway around the world,
too, and they sure needed all the
help Aus t ra lia n hams could
give . . .

The Austral ian Traffic Net­
work is act ivated ... VK3CKK
037291624 notified Red Cross
.. . VK60 P 09277 4661 and
VK6RQ092771514, Perth , to han­
dle Red Cross-referred calls on
health & welfare matters ...
14.275 MHz declared emergency
frequency (with .±.5 kHz guard
band), to be controlled by IARN to
carry messages from the Ja­
maican Defense Force sta tion
6Y5B64 ...many on this frequen­
cy because all power, phones,
navigational aids at airfields out:
aircraft, US State Department,
Salvation Army, Red Cross ...
only well -prepared hams, with
genera tors and fuel , able to
provide vital remaining links ...
14.325 MHz (.±.3 kHz), other FCC
channel for emergencies , con­
trolled by National Hurricane Cen­
ter in Miami ... hurricane planes
use this as they fly through the
storm to measure and track it ...

Australia and New Zealand re­
lay important info when cond itiOns
make coverage difficult ... we
watch the Caribbean and jump in
when needed .. .over 100 health
& welfare messages generated
now, relayed to Jamaica through
the US since no third-party agree­
ment with Jamaica-so direct ser-

Emergency ! vice without delays involved when
The following is from a report by third-party agreements get negoti-
the IARN Director for Australia, ated before help can be provid-
Sam Voron VK2BVS (4071066), 2 ed ...
Griffith Avenue, East Roseville New Zealand authorities mean-
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Notes from FN42
Korell lind rhlt OlympIcs ,

Sometimes things just plain go
wrong- and our planned cover­
age of the Olympics just plain
went wrong. Byo ng-Joo Cho
HLSAP did his part, but a combi­
nation of postal services and ot­
fice confusion led to our failure to
get two of his repots and to lem­
porarily (from February 18 to Sep­
tember !) m islay another one,
HLSAP earned his subscription to
73 and he 'll get it; for those of you
who may have been looking for
our coverage-apologies. CCC
hopes you got the information you
needed elsewhere.

As usual we have much more
materia l than can fit in these
pages. but the IARN information
from sam Voron VK2BVS, Peter
ZS6ET's first Hambassador
report from the Republic of South
A f r ic a , and Hambassador
UA9MA 's material clearly de­
servedpriority attention. (Even so,
two·thirds of the report from
ZS6ETwill have to be held over for
the future.)

Anyway, HAPPY NEW YEAR to
those who are starting 1989on the
tst of January (with the 2nd being
Dia del Ano Nuevo, Nouvel An.
Neujahrstag, and New Year 's Hol­
iday in SCotland), and a plain old
wish for happiness to those whose
new years begin later; we 'll cele­
brate the dates of theirs at the ap­
propriate times. Other January
dates to note for your OSOS: Jan­
uary I is Haiti 's Independence
Day (on the 4th for Burma and the
31st for Nauru); 7-Ethiopian
Christmas; 9-Martyrs ' Day.
Panama (the 29th for Nepa'); 15­
Adults 'Day, Japan; 23-National
Holiday, Australia; 24-Economic
Liberation Day, Togo; 26-An­
niversary of the Proclamation of
the Republic, India .



a line at the above address or
phone me on arrival at5-n2313.
The group is the English lan­
guage Amateur Radio Communi­
cations Society (ELARCS), and
we have quarterly meetings at
which all are welcome.

The PO address above is be­
cause 1expect to move into a new
apartment the first quarter of 1989
and don't yet have the new ad­
dress. The saga of the tlat move is
an ongoing pain in the neck­
should have moved a long time
ago but a fire in the high rise , put
out with helicopters using salt wa­
te r from our 'fragrant' harbor,
meant that the top two floors had
to be demolished and reccn­
smctect

SOUTH AFRICA

Peter Strauss ZS6ET
PO Box 35461
Northcliff, ZA-2115
Republic of South Africa

G u e s t licenses In South
Afri ca. South Alrica decided in
1980 no longer to follow the exam­
ple of the BritiSh and US adminis­
trations, as they issue licenses to
bona fide tourists only if a bilateral
agreement has been concluded
between the home country of the
tourist and the administration 01
the country to be visited. In South
Africa this was considered dis­
criminatory against tourists from
rare OX countries whOse adminis­
trations would not be willing to
conclude an agreement lor may­
be one tourist in five years .

After extensive research by a
select committee of SAAL (the
South Alrican Radio league) into
license procedures of other coun-

therefore, a complete lack of ama­
teur software lor industry stan­
dard machines . What PC-DOS
program disks do you have?

Phil Weaver VS6CT
POBox 12727
Hong Kong

They say lightning never strikes
twice; I sincerely hope that this is
true as once again HARTS suf­
fered a major loss of equipment
when the d igipeater operating
very successfully on 29.010 MHz
was zapped by lightning in early
August, leaving the antenna look­
ing like a sad tail after the night
before and the equipment full of
lillie holes! I had never seen the
likes 01 il. We still have not re­
sumed that service (written in mid­
September-Ed.] but I am hoping
that the two beacons which have
been established lor a few years
will be back up on the air shortly,
after having been down for recon­
struction of the building they are
in. To remind those interested,
the t o-meter beacon will be oper­
ating on 28.290 MHz and on 6
meters at 50.075, with the call­
signs VS6TEN and VS6SIX re­
spectively.

After my departure from
HARTS (see column in the June,
1968, issue) I established a new
society aimed at providing service
for the expatriate community in
the form initially 01 the provision
of an English-speaking repeater.
This is up and running on
145.575-600 with a CTCSS tone
needed on the transmissions. If
you are coming to Hong Kong and
would like to learn more, drop me

Lion Bob ZS1ABO, coordinator of joint amateur and Lion activities in
South Afnca. (PhOto by Bob Adshade)
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course, apply for a reciprocal li­
cense.

Other changes:
• The rather strange UK sullix JA
(for operation from a so-called 'al­
ternate' address) has been re­
placed with IP for operatiOn away
from the main stalion, and may be
used for unlimited periods instead
of for only four weeks at a time.
• The DTI has recognized the ar­
rival of the computer age and now
permits the station log to be kepi
on magnetic tape or disk and has
relaxed rules defining what must
be recorded.
• Computer buffs can now legally
operate their 'd igipeaters' and
can receive and transmit digital
messages without the (theoreti­
cal) need to review each one.
• low power beacons may now be
set up without special permission,
and row power links are OK for
remote control.
• When operating other than with
telephony, it is no longer neces­
sary to 10 with a CW transmission
of at least 15 wpm-it can be sent
in Morse at any speed. When re­
transmilling a recorded transmis­
sion from another station, it no
longer is required that the record­
ed callsigns be deleted before re­
transmission.
• Restrictions have been removed
for operating an amateur station
on behalf of social organiza­
tions-such stations are no longer
required to notify the DTI of their
names. (Helpful. I remember the
problems of trying to organize
GT4EJAJMM for charitable pur­
poses a few years ago.)
• And it is now permissible to con­
duct crossband contacts using re­
ceive frequencies not licensed in
the UK (but presumably legal in
the country of origin).

The very observant of you might
have noticed all-American
spelling this time (license not li­
cence, organization not organisa­
tion). This is due to my use of the
US version of a word processor
(Professional Write): I now have
an IBM PS/2 operating under PC­
DOS. Good news in that the IBM is
much faster than myoid Apple 2
and much more versatile and I
have access to a wide range of
software . Any helpful contribu­
tions from you would be most wel­
come because the bad news is
that all my amateur software
(SSTV, ATTY, CW send and re­
ceive, satellite orbital predictiorls)
is no more, and I don't know what
is available. While home comput­
ers are popular in the UK, things
tend to be home-grown nonstan­
dard such as the SBC. There is,

Japan. From The JARL News
for August: "II is essential that all
hams be aware of the cu rrent
worldwide trends that affect ama­
teur activities. Amateur radio
communications means world­
wide communication and thus
worldwide interaction." living up
to this, JAAl sent a delegation to
the Region III annual meeting in
seoul, South Korea (in October),
which included the president, vice
prltSident, and managing director
(JA1AN, JA6AV, and JA1HOG).
" Japan has the most amateurs in
the world and is expected by other
countries to playa leadership role
in Region III and shoulder respon­
sibility for the development of in­
ternational amateur radio."

GREAT BRI TAIN

Jeff Maynard G4EJA
32 Waldorf Heights
Hawley Hill
CamberleyGU179JO
England

The UK Scene The major news
is the publication of the new UK
amateur license by the UK regula·
tors.the Department of Trade and
Industry.lt incorporates a number
of significant Changes, all of which
are forthe better. Although largely
cosmetic or administrative, they
have relieved the amateur of a
number of bureaucratic chores
and should, if nothing else, ease
the conscience of these who did
not fully stick to the rules.

Until now a multi page docu­
ment, the license is in two parts. A
single-sheet validation document
confers legality and is renewed
annually (when the fee is paid!),
and a separate booklet sets out
the terms and conditions of the
license. The same documents
serve all types of amateur sta­
tions--club, reciprocal, maritime
mobile (but not aeronautical m0­

bile, despite the efforts of the
ASGB).

The Europeanization of the UK
continues apace with the adoption
in the new license of the standard
CEPT draft agreement, allowing
visiting CEPT license holders to
operate in the UK and UK ama­
teurs to operate in most European
countries without special permis­
sion. (CEPT is the European PTT
'club' which sets many interna­
tional telecommunications stan­
dards.) US amateurs can still, 01
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SOUTH AFRICA FIRST COUNTRY TO
ACCEPT 73 UNIVERSAL APPLICATION

Peter ZS6ET writes: " If you intend to visit South Africa, ad­
dress your application for an amateur radio permit to The Depart­
ment of Telecommunications, Private Bag X74. Pretoria
0001, aepcenc of South Africa. The Universal Permit Applica·
non publiShed in '73 Inlernational' (see October's issue, page
BB] offers more information than required and should suffice."
Peter's statement is based on information from the Department,
but this is not an official approval, of course ; that will not be
sought until the form is further revised , based on comments and
criticisms from aroun d the world over the next two or three
months.

lInrtnlnmtn Din~- -
when he arrived in the Indian
OCean with his caravels in 1488
stands out abov e all others. It
allowed for the encounter of civi­
lizations until then unknown to
each other and led to great c0n­

sequences in science, culture,
economics, politics. and demog­
raphy.

Issued in cooperation between
the Johanne sburg Branch of
SARL and the National Amateur
Radio Society Portugal (REP). the
award is a further step to increase
t he g oo d r el ati o ns o f Sou th
African and Port uguese radio am­
ateu rs and their friends in the
world .

To qualify, 5 con tacts with
South African (ZSIZR) stations
and 5 contacts wit h stations in
Portugal (CT) in the period Janu­
ary I, 1988 to June 1989 are reo
qui red by stalions other than
those two countries. Applications
must be submitted not later then
December 31 ,1990. All bands; CW,
RTTY, and phone . Also available
to SWLs . aSLs not required. Ap­
plicants should submit certified
logs with 10 IRCs or US$5 to the
Awards Manager SARL Johan­
neSburg, PO Box 2327, Johan­
nesburg 2000, Republic of South
Africa.
[Packet radio report in a future is­
sue.-CCCBJ

WEST SIBERIA OX CLUB BEGINS
SWDXC AWARDS PROGRAM

Gennady Kotmekov UA9MA, our Russian Hambassador, writes
that "We have founded one of the first OX clubs in the
USSR _.. with UA9MC as president. . .and UA9MO, secretary. "
UA9MA is vice president, and he sends us the following.

1. AOA (Arctic Ocean Award)- Details next month. 2. WAWS
(Worked All West Siberial-Work fOllowing obrasts: 099, 100,
130. 145, 146, 158, 161, 162, 163. Class 1-40 osos in 9
oblasts, Class 2-30 and 8, Class 3-20 and 7.
3. U-PX-A (USSR Prefilt Award)-Class 1-200prefixes, Class
2-150, Class 3-100, Class 4-SO.
4. U-1 .000,OOO-C (USSR mi11ion-populatlon Citles)- Work:
Alma-Atu, Baku, Cheliabinsk, Dniepropetrovsk, Donetsk , Gorky,
Kharkov, Minsk, Moscow, Novosibirsk . 5, PX-9-A (Prefix 9
Award)-Work stations with figure 9 in thei r pref ixes. Class
1-50 prefixes from 20 countries on 6 continents, Class 2-40
from 15 on 4, Class 3-30 from 10 on 3.
6. WSA (West Siberia Award)-WOrk stations Irom Zone 17
C'/'IAZ) with the last catls ign letters from which Spell the title of the
award . For example: UA9AW , UL7CE, UA9MS, UHBBT, and so
on for all t srettere.

All contacts (or SWLs) must be made after January " 1980. No
cats: send certified list to Serge F. KllJglov UA9MC. PO Bolt
836, 644099 Omsk, USSR.

" Rules for WSDXC membership : 1) 100 awards and certifi­
cates. in:;luding 'R- 150-S' (or DXCC with 1SO countries) and 3
ones from WSDXC, or; 2) 200 countries (R- 15D-S or DXCC with
200 countr ies) and 3 awards from the WSDXC. Th e enteri ng fee
is 20 IRCs. All applications must be signatured by 2 licensed
amateurs."

went to ZS6TJ . This station is l0­
cated in the Johannesburg Ama­
leur Radio Center (tours Baths
Ave., corner Duff Ad. Houghton ,
Johannesburg ). Second place
went to ZS6TVL located right next
10 the world famous Kruger Na­
tional Park where one can sun find
reallieos!

In the Club category (CW) the
first place went also to ZS6TJ in
Johannesburg . In Cape Town the
third place was retained by
ZSl VP in the individual operator
CW category. Overall part icipa­
tion was also very high with South
Africa fielding the second largest
number of stations in the world,
with only the USA field ing more
stations. Considering there are
only just over 5000 radio ama­
teurs licensed in the Republic ,
this is no mean teet .

With many rare club and event
stations scheduled to participate
in this event again, th is could be
your opportunity to get a rare aSL
card.

The Dies Award . Th e aar­
to lomeu Dias Award is a unique
award issued to commemorate
500 years of some of the most im­
portant sea voyages which de­
manded a complete revision of
geography and led to a new phase
in the life of humani ty.

The voyage of Bartolomeu Dias

-,.

-

--

South Afr ica in their own lan­
guage and obtain a certificate by
their own administration in Portu­
gal. Such license may by used to
apply for a caUs ign in South
AfriCa, easing the language prob­
lem for the many Portuguese
speakers .

The IARU Region I band plan
applies in South Africa and visi­
tors should use the two-meter
band from 144 ,000 MHz to
145,999 MHz only. The 22Q.MHz
band is not available for the ama­
teur radio service in South Africa.

Further information may be ob­
ta ined b, writing to the SARL at
PO Box 3911 , Cape Town 8000,
Republic of South Africa.

Lions in South Africa , The
days of the lions roaming free in
the country are a thing of the past,
with mining , agriculture, and ur­
ba nization claiming their share.
rccav's Lions can be found regu­
larly teaming up with radio ama­
teurs for events like the " Hunting
Lions in the Air," held every Janu­
ary. This year 's will be on January
7th and 14th.

This event seems to be very
popular in South Africa , looking at
the results of the 1988 event. First
place in the Club category (phone)

---....,..--

---

tries, a proposal was sub­
mitt ed to the authorities
with the result that since
1981 any amateur from any
country may apply for a 3
month permit to operate
wh ite in the Republic of
South Africa. A fee of Rand
12 (approximately US$5) is
payable on arrival. Two li-
cense classes compatible
with the CEPT class I and
CEPT class II are available.
(No compatible license
class to the US Novice li­
cens e ex is ts in South
Africa.)

In order to cater for ama-
teurs entering for longer
periods and to allow for the
permanent conversion of
foreign licenses to South African
causrcns. ag reements with Israel,
Portugal , the German Federal
Republic , Chile and the USA
followed .· Agreements with Great
Bri tain , Swaziland , Zimbabwe,
Botswana, Bophuthatswana,
Venda, Transkei . South West
Af rica and Ciskei have been in
force for some lime. Amateurs
from agreement countries are not
limited to a three-month permit.
Their perm its are issued free of
charge and they may apply for
the conversion of their home call­
sign to a South African callsign
if they intend to stay permanent­
ly or semi-permanently in South
Africa.

Any person, regardless of na­
tionality, may sit for the multiple
choice RAE exam in Sou th Africa.
In fact the Wits Central Repeater
covering the greater Johannes­
burg area is typical for the cosmo­
politan nature of amateur radio in
South Alrica. While asos are pre­
do m ina ntly i n Engl ish and
Afrikaans, callers in German , Por­
tuguese and Hebrew are very like­
ly to get an instant answer even
late at night.

Portuguese nat ionals liv ing in
Sou th Africa may sit lor the RAE in
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Call _

PC/Z IP _Prov./State _

--

MEMBERSHIP APPLICATION
Name
Street
City _

Charge to 0 VISA 0 eaestercare 0 AMEX 0 Discover E~pi res _

Card Number Signature _

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

BENEFITS FOR YOU
QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

ClRClf: 1,. Ol\l R[AOfR Sf.RVlCf CARe

NEW

-----------------------------------

•

_itD30303 AtJrora Ad.. CleIIeIandlSolonJ.OtIl0 44139_2794
216-24&1200 TLX ' 706898 Bird Elee UO FAX : 216-24&~26

WESTERN REGION OFFICE:
B.,d eeeneoe CofpI 621 0 "" AWl , SU"& F. PO Box 28,Cl,al,CA 93023 1lQ5..646-7255

Ekrctronk Corpol'Qtion

$25 in U.S, $36 elsewhere (U.S funds) Licensed amaleurs. or age 65 or OYer. upon submitting
proof 01 age. may request the special dues rate o f S20 on ttse U.S. S28 elsewhere. In (U.S funds)
Persons age 17 and younger may Qualify lor special rates. wnle lor appfocahon

For po$lal purposes, fi tly percent o f dues is alloca ted to a ST. lhe eauoce for membership.

MEASURES PEAK POWER
OFsse AND OTHER AM SIGNALS
Bird Model 4300-400 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
8% F.S. accuracy, without affecting cw operation or
accuracy.

And , the Model 4300·400 is surprisingly inexpensive.
Contact your Bird distributor or factory for details.

New Mod Kit
for Bird Model
43 Wattmeter

_.-
t I IICOMI

HF EquIpment IC-735 "" JUN'.
~OM

IC·781 N"w Delu xe HF RIll sssss Call S
1C·761 Loaded willi Ext,u "" Can $
1C-73I> Gen. C"'il Xevr " ", e.. .
1C-7$I A Gen C"'il XCiI' "" e.. ........~
1C-$l7000 2$.I JOOI MHz Rc¥< ,,,, e...
1C-Fl7l .... 100 ~Hz.xJ MHI Rcvt ", e.. ,

'"'1C-2Z8NH 5091$39 Can S
1C-28AJH FM Mobile 25.../45... 469/499 Call S
lCil2AT FM HT "' '' Call S
1C2G4T 2m 1w HT 42995 e.. .
JC.900 S.x Band Mobile '" e.. .u."
IC-c8A FIA MoboIe 25w "" "".IC-G4AT FM HY ~, Can $
IC-4GAT 440MHI HT 42995 Call S
220 MKz
1C.38A 2!>w FM XCV< "" Call S
1C.32AT 2m/7Ocm HT '" ss "".
KENWOOD
AZ·1 WIDEBAND RCVR 599 95 CaU$
HF EquipmenT
T5-g.l,()S/AT Get! C"ll Xevo 2«995 Can S
1S 1'05/1.1 Gen Cvg XCVI' ' 4019 ,95 e.. ,
TS-l40S CornpKt (>en Cvg
,~ 90$995 CoO •

VHF/UHF
Y5-7'90A 2m-7Ocm 1 2 GHZ 1999 95 CaliS
1 5-71 ' " Al l Mode Bas" 2Sw 1059 95 Call $
TR·7S1 A All Mode Mobil" 25w 699 ,95 Can $
1 1,1-221'" 2m 45.. 459,95 Call S
TM·2'55OA FM MobIle .~ 51995 e.. .
TM.257OA fM Mobile 1CM on ss CoO •
fH.21SA 2m HT Has II All ", es CoO .
1H-2$A1 5w Poc~el HT NEW 369 ,95 e.. ,
TM-72 ,A ~OCm FM MoM e 729,95 Can S
1 "'·4211. Compact F M 35.. 469 95 Call $
1H-45A1 5w POC~'" HT NEW Call S
220 MHz 389,95
n ...353QA FM 220 MHz 25w 51995 "".TM-3:21A CornpIct 25w MoboIe "''' CoO •
'fl+3I!oA F" F-..red 2 5w HT .1 9.95 CoO •
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YAESU
HF EQUopmenl
FT-7S1 a x (i.,. Cyg Xew

"" se CoO .
FT· P.>1 ax g Geft C"9 Xew 1129 95 Cd'
FT·,., ax~ Economical

Pe rformer eee. as Can $
Fl ·1000 Ism·18Om AMP 1995OO Ca n $

'"'FT·212R I-I NEW 2m.s.. . S9.95 Call $
FT·lI 2A1-I 10cm 3SW •" ss CoO •
FT·29OA AI~P~ "' '' CoO ,
FT·23 RITT ...... I-IT ,..." e.. ,
FT·209RH F'" I-Ianclhllld S. "''' e.. ,
¥I-IFIUHF Full Duple.
FT.136R. New All Mode

2m17OCm " . 9 95 Ca li $
OU.I a.nd¥
FT·121R 2nv?OCrn HT ",,, Cd'
FT. I09RH~ I-IT ", ss e.. ,
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" ... we wound up with about 550
QSOs and more than 165 grid

squares, 51 of which were on 2
meters alone."

Photo B. Reinstalling the " phOenix " 2304 array. It worked welf enough
to bag five grids.

-

FN55, 64, 74, and even FN48, a
grid located in a very remote sec­
l ion 01 Quebec. tar north of Que­
bec Cit y. The 2 meter sta tion
wor1<ed most of these same grids
and bagged a fairly rare one in
EM77 in central Ken tucky. Our
new operators couldn't have had
a benet introduction to the wacky
workt of VHF contesting!

After The Battle ••.

Aller the dust cleared , we
wound up with about 550 asos
and more than 165 grid squares,
51 of which were on 2 meters
alOne. And I've heard about even
higher 2 meter toters from the Mid­
west, pushing well over 80. The
besl part was being able 10 knock
all the stations down and leave for
home just thirty minutes after the
conlest ended. Now that our new
operators have survived ba sic
training, maybe we'll give il a go
again this January.

Mid-Atlantic Conference

The M!. Airy VHF Radio Club,
better known as the Pack Rats,

just wrapped up another success­
lui doubleheader weekend with
the 12th Mid·Atlantic VHF Confer­
ence and Hamles!. They offered a
good dose 01 technical presenta­
tions, an expansive flea market,
and lots 01 fun . This was the first
year I attended the banquet , and I
managed to make a few of the
seminars, which covered a variety
of topics . Among them were :
Propagation Enhancement

Indicators. 6 meter Contest Ar·
rays. VHFfUHF QRP Contesting,
Water Cool ing UHF Power Ampti­
tiers, and Home-brew Microwave
Dish Feeds.

About 100 peopte attended the
banquet, and some great door

prizes were awarded. Coaxial Dy­
namics grac iously donated a
wallmeter that I reviewed lor 73 ,
and Avantek Corporation came up
with several MMICs, bipolar, and
GaAsFET devices, along with ap­
pliCation sheets and PC boards.
The evening concluded with a
showing 01 the SC ORE 1987
FM27 multi-projector show, alter
which all hands were off to the
hospitality suite to talk shop while
watching the Olympics.

Sunday brought overcast skies.
that eventually cleared lor a per­
fect sunny day. I brought some
items to the flea market , many of
which sold very quickly . There
was more of a buying frenzy this
year than last yea r (pro bably
because it rained in 1987). and
there were many good deals on
antenna s , coax . amplifiers,
preamps, and just about any parts
you can think of . If you live within a
lew hundred miles of Bucks Coun­
ty , try to make it in 1989. There's
plent y o f m eter s p ac e l or
overn ight stays , and it 's fun to
meel many of Ihe faces that go
with the familiar callsigns .

Project Time

From time to time, I will mention

sources for microwave parts in
Ihis column. One of tnose sources
is Steve Kostro N2CEI. who was
selling at the Pack Rats flea mar­
ket. and who has a nifty line of
" roll your own" preampnners for
50 Ihrough 2304 MHz. I had al-

ready picked up a 903 MHz ver­
sion and added a 1296 kit for good
measure, with the idea of pUlling
up mast-mounted preamps. Since
I already had a pair 01 Dow·Key
260 relays in the parts box , it
seemed like the thing to do.

The preamps sell lor just S35
and include a B ud rntnrbox ,
etched PC board, and all parts ,
including a NEC 720 series GaAs·
FET (typically a 72089 device] .
Steve claims a noise figure of bet­
ter than 1 dB for these kits when
property tuned, and they are small
enough to tuck away just about
anywhere . They look like good
weekend projects, and I'll let you
know nest month how they WOfk.

Nice Tip

Incidentally. just how do you set
up a preamp for lowest noise fig­
ure without a Noise Figure Meter?
Well . it's easy if you have a weak
signal source (such as a beacon).
and you can switch to FM mode on
your treneverterzreceiver combi­
nation or multimode. Then you
just tune for best quieting. I tried
this with a 432 and 220 preamp,
and it works quite well , as the trim­
mer setting is not Quite at maxi­
mum gain. Conversely, adjusting
lor maximum gain did degrade the
signal-Io-noise rat io somewhat.
Thanks to W1 VD lor this tip.

Maximum quieting can be mea­
sured with a standard VTVM or
FETVOM, using lhe AC scale and
taking a signal from the Quad de­
tector or rene detector. You can
even take it from the speaker out­
put. if necessary. It's not ra-tecn.
but it 's a lot cheaper than pur­
chasing an NF meter.

Once that preamp is set right,
you'll want to put it in a weather­
proof enclosure. add a few relays,
build a sequencer, and run extra
coax up the tower- it 's all part 01
going Above and Beyond '.

,

INDIANA HAMFEST
SUNDAY, MARCH 12, 1989

Open at 8:00 A.M.
Located on the Indiana State Fairgrounds

Indianapolis, IN
I All Indoors I Free Park ing. Paved LOI s I scrums . Nationa ll y Adver tised Commercial

Dea le rs I Flea mark el I VEe D EVRY Testong I Ladies Forums and Act iv it ie s
e ovet sao Tables

Enjoy a show by our " Quality" Dealers
Talk-In on the "Mighty (2.1 KW) 52S" - 145.25 MHz

NOTE: TABLES SOLD OUT IN 1987 AND 1988
For Tablet: SASE To: AIleen $cales KC9YA. 3142 Market Place. Bloomington. IN 47401. 812-339-4446
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PLUG INTO PAC~
Simple and Easy.
Here 's the easiest packet radio yet.
you don't even have to buy a TNC
10 join the d igita l revo lution . Just
let your PC do the work . Plug a
PC Packet Adapter into any ex­
pansion slot and get on the ai r in
minutes. just like an expert. And
yo u" still be able to use the PC for
other work! The complete VHF
system is only ~ 1 39 . 95 !

Sophisticated, Too.
When you've mastered the basics.
use the PC. Packet Ada pter for
simulta neous dual -ba nd HFI
VHF. multiconnect . 8BS. Tep
IP. DXcr 's PacketClus ter, 2400
ba ud (and higher). Even use the
Developer's Package to write yo ur
own packet application .

Software Included.
Unlike others. DRSI includes all
the software you need . The T HS
terminal package has split screen.
file sa ve /send, bina ry file tra nsfe r,
print. scroll. review and more.

2400 BAUD
Many areas are upgrad ing their
packet nets to th is higher speed .
DRSl 's M-24 modem fo r 2400
baud connects simply with no
modifications to your rig and lets
you operate both 1200 and 2400
simulta neo usly with your present
radio. Step up 10 this new speed
for just $79 .95, today!

Call or Write
for complete

Product Catalog

:::r:D R S I
2065 Range Road

Clea rwa ter, FL 34625
ORDERS: \·806-999·0204

ClRCU 23. ON READfR s.ERVICf: CARD

ORDER TOLL FREE (800) 426-2820

~.., N~C\..~ ~¢.'(,.q.:. NO TUNERS'

~
~" \O NO RADIALS'e., \~ NO RESISTORS'"r\J ~f~~~'(,." \\O~ NO COMPROMISE!

~\'(,.~~ \..o c..t'-
"'~ THREE U CUUNT REVlEWS JUST

DON'T HArrEN IIY CHA NCE.
CAU US FOR A fREE CATALOG

. '""'_~ "" 'J ,_ ._ " ,.., ._ " ._
BIL~~JOI~~~~~Y Jar

II.... _ .co_,. 'H,Jl9,"" ·06W ...

crRCLE 42 ON READER SUV'CE CAIID

We specialize In CB radIO modlflUllOl'I plans and
hardware. Frequency and FJ.4 conversion uts. repair
books,plans, high-pel1ormance eccesscnes.Over 12
years ct satisfied customers:Calalog $2.

P!!~~an!~mU!l~~.
Tb< s.p..ty J••o\a,.... i>. f1n,bI< b.olf ~ radio. ...... r.J ~.

lJ2 .....-..,....d.k...-""""'"" _ p <ff_ ......
_ , "..,,-.,...,.. Sporty h _ _ 1I.&. J:. M
......-e M lft8Ol, IoMl ...,,- plaoo. t-1lM S\\"R __'.
p"..e.I,. .,od,.I>-J_ .....,..Gra,.......---_ -r>
10r.. .. pacta.e-....' <ty__. ,011 sse__.

• b.Ily b;JoIoo ' E1f«h.... ,~"" ""' .' M.-y·_ t !II....,.. '
" ..lloW. ro. "'f}' b.o.d f'ram U ,.. .loI(I '1H.

S39?5 _ TVo..,r.".S6S\"O .>,JJ$~P&H

......... "..,,,,,_.... Antennas lVest
Bno 5ln>2.S Prm.-·o UT S4605 801 373-8425
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KANTRONICS

KPC-'
• Compatible w 't h any computer having

a senal , asynchronous va.
• 1ne;:ludes VHF and HF moo:Iem ­

scnware selectable .
• Full duplex capability. • .. "

Price

KPC-<
• Two S1fT\fJl laneously operable radIO

ports. both porls operating at 1200 baud.
• Automal ic galeway operation between.-.
• Kantronics Personal Packet Mailbox

feature included.
• R5--232 or TTL rever operation.

by jumper seiectrcn. , ,
Price

Authorized Sales & Service - Yaesu - Kenwood - Icom

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD

TREVOSE, PA. 19047
(215) 357-1400

Hours M,T,W - 9-6 Th-F - 9-8 Sal - 9-3

Auto-Kalf
AK·4

Six Function OTMF Controller

• Outputs 2 at 3 latchl.'d, 1 at 2 IDOfl'lef\larv, 1 r,med and 1
manua llv reset !100p'ca ll lalched r« retsne alarm

• nm.1IIl eMu lor 1urn'ng 00lpulS on/all NOT•• • /11I like
mosr olhers' . .....fOllCjJ~ reset

• 4'<\91ICeSS ceee - can use • 14l " 00..n

• ... .ir,pe !7Ol4lul~ • On-bootll 1'iIIT¥l 'Nv
~
~A~ '~

MoTron 811 A~oo:.:.'~nl , $69,95

Electrnnies , .~,~~-, .. S89."
U ·":; tCGonple1e '"' n _11 _

695 W. 21st Ave. ...... ,' ~ 1ft/OIl' lac .. 1/<J,1t-,~

Eugene OR97405 __ ote I S139.95
, Plus U 00 ""JlPI'g & _'"II

Call Toll Free 1-800-338·9058 Of (503) 687·21 18
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MEGAWAns.
Alinco's new OJ-SOOThand

held dual bonder really puts out.
li ke 6.5 watts w ith the

optiona l 12 vo lt battery. Or our
standard 3.5 wotts VHF and 3
watts UHF w ith a locol power
setting of .5 warts. No other HT
delivers such power;

The OJ·SOOT clso comes w ith
mega features.

It's the only Hi with a 37 tone
encoder/decoder as stondard
equ ipment. You get cross bandlfull
duplex operation. Twenty memory
channels (10 apiece on VHFand
UHF). Programmable offsets. A
single memory 16 dig it auto d ialer
and modifiable CAP/MARS
ccpcbiftties"

In short, the OJ-SOOT comes
w ithout a ny high priced add ons

,

because everything is standard.
That includes our excl usive two
year lim ited warranty.

Alinco's new OJ·SOOT hand
held dual bonder. Nlega power.
Mega performance.

Call (213) 618-8616 fo- YOU "
nearest lcccl dealer.~
'l'l><m;' ""l"''''''

ALINCO
'2O~ . Soo 1lW._ .e.-.~1

ClACll . , ON RUDER SEIl'YtCIE CARD



lust'd with a heavy-dut ypower supply,
Available options. FC-lOoo or

FC-'i5'iATAutomatic Antenna TImers.
FL-'iOOO i)OO-watt Automatic,Solid­
State Linear Ampl ifier. TCXO -74'i
Temperature-Compensated Crystal
Oscillator.FAS-1-4R Remote Antenna
Selector.FRB·'i5'i Am plifier Relay
Box. Fp·,OO Standard Power Supply.
FP-'i5'iHD Heavy-DutyPower Supply.
~IMB ·38 Mobl le Moun ting Bracket,

Discover the price/perfonnance
leader. Checkout Yaesu's low-cost
F'f-'i4'iGX at your )aesu dealer today.
Because now,Yaesu puts priceless
OX into 'your price range.
Yat-su t '&\. 17210 Edwards Road, Cerrnos. CA 9(l'((JI
(21:.1 ) -to-t 2700. Repair Servce. (21:'1) -to-J- -t8S-t.
Part~ (21:1) -IO-J -I '!-.J';: Pnces and sllf'('ifK'ations
suhjeel to change without nntic't' .

:\ high -performance lIF rig... You gel 20 memories 10 store
with a great receiver and full -power frequency and mode.Dual \'FOs
transmitter, Light in weight and low with split frequency operation for
in price. DX-pedition work. And manual band

This is Yaesus FFi.fiGX. scan plus auto-resume me moryscan
Whether you're a novice or a via the microphone up /d own buttons.

veteran, it's a grea t way to start. And Great receiver. Utiliz ing a
a great way to go, directly-driven mixer, the FT-'i47GX

DX ready. The .4. packs a full receiver features superb overload
IOO -watt RF punch on 160 to 10 protection, 'rou also get factory-
meters,with continuous receive from install ed narrow CWand A~I filters,
100 kHz to 30 ~IH z _ Aone-touch noise blanker,All-mode

And its control panel is refresh- squelch. RIT. And a 20-dB attenuator
inglysimple, So you can hoparound for local QSOs.
the bandfa~t to nail those DXstations. Lightweight construction.
Wh ile other guys are warming up Housed in a metallized high-impact
their ampi iflers,you can be working plastic case, the FT-747GXweighs
the DX ! in at about 'i11 pounds! With the loud-

llultimode versat ility; The speaker mounted on the front panel
F'f-'i4'GX is ready to go on LSB.[SB. for maximum audio transfer. And
CW, and A~1. Wi th provision for the internal heatsinking for the trans- ~~ SU
FM -747 D.! unit - great for watching mi tter, rated at full power for FM, '"=
lu-meter repeale rs. packet,RTIY.SSTv.and A~ITOR when ..

CIRCLE 165 Ofrl REAOER SERVICE CARD

Fillyourlogbook.
Without emp' yourpocketbook.
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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, S watt opt ion, plus . . .
• Frequency coverage: TH -25AT: 141·i63

MHz (Rx); 144-148 MHz (Tx). (Modifiable for
MARS!CAP. Permits reouneo.)
TH -4 5AT: 438-450 MHz,

• Automatic Power Control (APe) circurt for
reliable RF ou tput and final protection.

• 14 memories: two for any "odd sp lit'
(5 kHz steps).

• Automatic offset selection (TH·25AT).
• 5 Walls from 12 VDC or PB·8 battery pack.
• Large m un-furcnon LCD d isplay.
• Rotary dial selects memory. frequency,
cress andscan direction.

• T-ALERTtor qu iet monitoring ,Tone Alert
beeps when squelch is opened .

• Band scan and memory scan.
• Aotomanc 'power off"crcun.
- \Nate! resistant.
•crcss encoder /oecoo er optional (TSU-6).

• Supplied accessories : 5tubbyOuk. PB-6
battery pack tor 2.5 watts output.wall charger
belt hook,wrist strap, water resistant dust car:

Optional accessories :
• PB-!j 72 V.200 mAh NiCd packlor2.5 Woutput . PB-6
72 V.500 mAh NiCd paclc • P8-7 72 Y, 1100 mAh NiCd pack
• P8-8 12V.600 mAhNiCd lor5Wautput . PB-9 72 Y.600
mAh NICll WIt h built -In charg@I . 8C-l0Compactcharger
• acn Rapid chargel . Bl·6 AM. batlelycase . DC-l/ PG·2Y
DCadapter . HMC-2 Headsel WIthV1)Xand PH. SC-M.15.
16 Sell casn . SMC-3Df31 Speal; el mlCS . 1S1J-6 cress
d@cod@ unlt · WR·l Waler reSlstanthg

KENWOOD
KENWOOD U.S.A. CO RPORATION
2201 E.Dominguez St. long Beach,CA 90810
PO. Box 22745, l ong Beach,CA 90801-5745
Complete se<v!Ce m"n""fs ,,'e ""a'k>bIe to,aJI Kenwooa
r'"m,ce've's "nO mosr accesso-es Spec,J,callOns. reero-es
"nO prices a re sub/eci 10 clla nll€ Wi11l0ul no nce Of oblJgal,on
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