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You know ICOM's philosophy:
We listen before we build.
Wedesigned the new IC·707 after we
listened to thousands of new operators
around the world. The)' told us they wanted
ICOMquality. but in an easy-to-use radio
with just the basic functions.

Easy. we said.

The IC-707 is bui ll to ICOM's relentlesslv
high standards. without expensive "extras."
• It has cas)' to use push-button functions

• An easy to see large LCD display that
won't wash out

• Aneasy to hear front-mounted speaker
for great audio in noisy environments

II It'seasyto transmit- a stable lOOWof
output power is available at all limes. In fact.
after lab tests of"keydown" operation for
over 2 hours, the IC-707 was still at full
power and withinspecifications

Its compact design is great for easy-going
mobile operations
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I It's easy to transport. with 3 rugged
metal C3!'.C and solid internal construction

I And it's easy on your budget designed
for anyone who wants to join 3 fascinating
hobby with minimal investment inequip­
ment.

IC·707. A basic radio designed for those
who want the easiest introduction ever to
ICO!\( performance and quality,

ICOM. Easy choice.
Foradditional infonnationcallthe ICO\l Brochure Ilollinc ;
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C5-700 Intelligent Interconnect

The CS-700 is l or simple~ ";:: : . iii iiiiiiiiiiiiii;;;;;;'1opera tion and offers seI-
ecIabie VOX Enhanced Of

VOX Controlled Sampl"'9.
Sanlplil lQ allows the mobile

operator to have posrtrve [~::::::::~~~~~~~Jcontrol at all times. The
CS-700 requires an internal
conneclion to the dIscriminator 0' your simplex transceiver. A 9 memory Speed
dialer is standard. This is the best sampling patch in the business!

Private Patch V

Cs-aoo Full Duplex Interconnect
The CS-SOO wil l operate !!!!!!!!!!!!!"!"_ _
FUll or Semi duplex and
also has a built-in Re­
peater Maker. The only
reqoired connections are
to the folic ere Speaker
)acks 01 your dual band
transceiver. A 9 memory
Speed-dlaler is slandarcl. Fully FCC and DOC approved. This is your best
choice in a Full Duplex Inlerconnect with buin-in Repeater Controller'

C5-900 Control Station Interconnect

Prwate Patd1 V IS a mulli·
mode interconnect lhat
offelS tour user selectable
modes: 1. Enhanced
Sampling 2. VOX Simplex
3. Semi-Duplex a .Pep­
eater Maker. A 90 memory speed-dialer and remote base mode are also
included. Can be connected to the Mic and speaker jacks of any SImplex
transce iver when used in VOX simplex. Fully FCC and DOC approved. No
other patch offers as many modes and leatu re s.

The C S-900 is VOX act­
ivated and ca n be used
simplex or through any
IllfTlOIeIy klcatad repeater.
The slandard 112 Second

Electronic Voice Delay 10-- l~~~:~~::::~~~~~~JIaIy ehrrWlates syIabIe or NEW
word dipping and resuIIs
in unsurpass ed simplex performance . A 90 memory speed·dia ler and
Remote base mode are also included. The only required coooecuons are 10
the Mic and Speaker jacks of your si mplex transce iver. Fully FCC and DOC
approved. This is the best deal going in a simplex patch!

- - -

ur microprocessor controlled interconnects

patch your FM base station radio to your phone

line and allow you to initiate and receive phone

calls in your mobile or HT without assistance.

All features are fu lly user p roq rarn mebler > Speed­

dial memories · Single or multi-digit access code.

• Secret toll override access code · Toll restrict numbers

and sequences e Regenerated tone or pulse dialout

• Aingout on 1-9 ring· Line in use detect - Call waiting

• CW ID • Hooktlash s Activity & Timeout time rs...

And More!

To get the complete .tory Ca ll or Flix today lor produc t Informll tlon
lind dea ler lI.tlng.

CSI has been the leading producer 01 interconnect prod­

ucts for ove r eleven years. All products are made in the

U.S. A. and come with a one year limited warranty.

Only CSI interconnects oHer important user friendly

features such as Memory Speed-dialing, Last Number

Redial and a bu ilt- in Programming keyboard with com­

panion digital display which makes user

set-up quick,

easy and

positive...

/? l'? ®
Connect Systems Inc.
2259 Portela Rd .
ventura, CA, 93003
Tal !fee

(800 )
Phone
FAX

6411 ·1349
(805) 642-7184
(805) 642-7271

CD-1 Communications Decoder Unit
Decodes and dIsplays air
50 CTCSS tones. 104 DCS
codes and al l 16 DTM F
digits when connected to
any scanner, receiver or
seMce monitor. Extremely
uselullof service work or
delemw lil '9 the correcI
codes 10 operate open repealelS and autcoetcree. OTMF sequences are
dIsplayed a second time. slowly just in case the real lime digits were too last to
comprehend.

CIRCLE 12 ON READER SERVICE CARD
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Number 1 on yOW' Feedback c:IIrd

Spending Money Is a Lot
More Fun . , •

NEVER SAY DIE
Wayne Green W2NSD/l

... I've been trying to get the readers
01 my Secret Guide To Music to try the
music that I love the mosl. And I've

• • • than making it. That'S Ihe hard been succetlding pretty well. I've got-
part ••• at leas t lor mosl 01 us. So len thousands of my readers Into
wouldn' you ' ke U lIle guiOance you Joplin's Incredib le music, and even
can gel to heiI you speod your money converted thousandS 01 rock lans to
wiS(lly? I reaDy hate it when I gel suck· enjoying classical music, too. Do you
ered, don't you? Wen, you can help me have a CD player yet? There musl be
and the rest 01 us who might blunder some music you enjoy 'stening to. So
into some sucker bets by giving us the get a player and take a lillie time to sit
beneut 01your experience .. . happy back and luxuriate in music that will
or sorry. help rebuild your psyche. Then try one

Hllfe's the drill . Whenever you buy ol my Joplin CDs and see what hap-
any ham product . , , a transoeiYer, HT, pens 10 you.
anten na, book. gadget, and so on, I'm sure I've told you the story. but
chedI it out carelully and Ihen let me you'w! probably Iorgonen il. Whal hap-
know how much you'd recommend il, pened was that when I saw The Sling
on a scale 01one to 10, as something around 20 years ago ucveo the music
you think the rest or us ought to bUY, and started buying every Jopl in LP I
Give me your call, your reccmmeooa- could find. But the more I listened to
lion, your age, and how long you've Ihem. the more I knew something was
been a ham. You might send it on a missing. They all sounded too much
OSL carel. a page tom from your old h:e a player piano. I wtshed my lalller
spiral noIebook, via the 7'3 BSS, COm- hadn'1 been so against my learning 10
puServe, MCI , fax, or whatever, No, play the piano when I was young. I
never mind the whatever. wented to let the beauty I could sense

It you've bought one of the ARRL In the music come out,
books, how is it? How about the new When I got into the music buSiness
CO videotapes? I was surp rised al publishing CD Review I started bug·
hOw good they are. What do you ging the record corrpanes 10 klok lora
think? I'm stil trying 10 decide what rig pianist who played Joplin right. I 90t
to get lot my new ham Shack and so nlMtlere. They jusl looked at me !un-
tar you haven't be en a lot 01 help . ny, So late one nighl I was walking
tooe. I lell you when I find things I en- along a street in New Orleans, coming
joy and th ink are a good deat, so back from a riverboat jazz concert,
what's wrong with you reciprocating? I when I passed a grungy lillie bar with
mighl even pass your rating along to pia no mu sic co ming oul rne door.
help other readers get the most from Joplin! I grabbed Sherry and stopped.
their money. Hey! We wen! in, sat down and had a

One 10 10, with one beflg absolute couple Cokes. There was this young
gartJage , , , like a certain KV4 I could kid with a ponytail playing Joplin the
name , , . and 10 being heavenly bliss way I'd heard it in my heart. Aher a
• , , like my Scott Kirby CDs 01Joplin's couple hours 01 ecstasy I knew I was
music. By the way, 99% of you have in the record business . Yes, I knew
disappointeO me tar beyond my ability Ihat 95% of all records lose money. I
to express mySell " . and you have to didn't care , People just had to hear
admit I'm pretty 900d at that , , , by noI thiS. h was a mission.
yet buying one 01 Kirby's Joplin CDs. So we brought SCott Kirby 10 New
l'vethc:lu!1JtitoYefcarelulyanddecid- Hampshire and reco rd ed a CD of
ad that Scott Joplin was the most ere- Joplin's music. Shen'y lound a nice Old
anve corrposer America has ever pro- Steinway piano in the Peterborough
eccec. Yes, he was blaCk. Whal are Unitarian Church, and by luck I had an
you, a bigot? This came 10 mind be- expeneoced recording engineer work-
cause VOlume 4 of "The Complele Ing lor me. We got Knud Kell er
Joplin" is now available. This is the KV4GG, who had been my bookkeep-
ast of the series. er for years, to keep the ok! piano in

Jusl as I try to get you Ie enjoy al tune. Knud used to be a concert pi .
the dillerenl things we can do in ema- ams! in Stuttgart before getting praeti-
teur radio . . . things that I've enjoyed cal. I paid him off with a new lCOM rig.
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Kirby. 24, was an Ohio State gradu­
ate, wilh a good solid classical music
baCkground. But he toved Joplin's mu­
sic so much he moved 10 New Orleans
from Columbus, bough l a piano, put
wheels on it, and played Joplin's music
every day on the streets . As far as I
know, SCOtt is the only person in the
world making a steady living playing
ragtime. There are one or two chaps
playing ragtime in the Disney parks,
but they're part-time. Kirby turned out
to be one ol the nicest guys. Despite
his stupendous talent , he's unas-

"'--The church was a dilliCull ptace 10

record, Every time a truck wem pasl
on ROUle 202 Scoll had 10 stop and
start over again. He and David Torrey,
the engineer, got to recording alter
midnighl to avoid these interruptions.
So when we wanted to do a second
CO _ had Knud look lor a bene- pi­
ano, one _ coukl set up In the garage
al my farm, using that as a studio.
Knud lound a wonderful 1898 Stein­
way uprig hl . Great sound. Then he
found an 1896 Bradbury uprlghf con­
cert grand, which was even better for
some 01 the rags, The Steinway was
great lor me concert pieces. David set
up sounding boardS to liven up the
garage and ScoII did another CD. He
tilled the new pianos so well we decid­
ed 10 start this new CD as Volume 1 ol
a set of four CDs or the "Ccmptete
Joplin" rags, marches and waltzes.

About Ihls time Phil Martus, Irom
the circulation department, got 10 help­
ing clean out my bam. He did a mar­
Yelou$ job. I looked at the huge space
he'd cleared and thought _ had room
to build a recording studio. David de­
signed it and Phil , wit h his brother
Greg, bout it . Th e end resuu wa s
something you ought to see II you ever
get up this way. II's state-or-me -et dig­
ital. Artists who've come here from aU
over the world to record tel me it's the
linest studio In the country. Scoll did
Volumes 2, 3 , and 4 in the new studio,

Now that he's done all 01Joplin's
music he'll be coming up to record
some good rags by other composers.
BUI most 01all I want you to hear the
wonderful rags that Scott's written .

Since appearing on my Greener
Pastures Records. Scott has been in·
vited 10 play at the major ragtime festi­
vals around the country. He's knocked

'em dead! When he finishes playing
there's a silence and then the audi­
ence gives him a standing ovation. No
ooe else gets that, and there are some
famous ragtime performers at these
shindigs, If I get you hooked on rag­
time, which I hope I can, you may be
gelling together with me at fesliYals In
Sedalia in JUl"Ie, Bouldel" in July, and
Fresno in Noverrtler.

I hope youl eXW5e me lor roming
on like thiS, but sece most 01you have
been reading my stultlor years, I think
01 you as friends I write to every
month, not as subscribers. So I share
my enthusiasms and lrustrations with
you. I haven' told you, but when you
take the time to write back, I enjoy
readng whal you've got to say. I try to
answer, whefI I can, but I can't answer
everyone. In my music magazine I ask
my readers to lei me know if they find
a CD which they think I'll 8f1)oy , , , and
I do the same for them.

So thaI's why I'm aner you to try
your hand al 10 GHz, where I had so
rruch !un making contacts with Chuck
Martin WA 1KPS in sev en emerent
states, That was so exciting I didn't
want you to miss oul. Ditto if you can
make it on a oxceomcn somewhere.
These are lIli ngs you'll remember the
rest of your Iile with pleasure.

ThaI's one thing I tike about music
, .. once you get a recon::I youl always

be able to enjoy it Don' get me start­
edt I feel the same way about books.
Hey, you realty ought to read this one!
Well, I can 't get you Into my l iv ing
room and play my favorite CDs for you
or walk you through my library, point·
inO out the books that are the most
fabulous, I can'1 even gel out my $liOes
and show you how exciting it was 10
visit and operale !rom seeen or New
Caledonia. But maybe I can get you to
try your hand at soma satellite con­
tacts. And how about gelling geared
up for some 2m aurora contacts this
fall? I guarantee you'Unever forget one
angle contaell And iI I can get you Ie
subscribe 10 my music magazine, _
can share our music tastes. I'll try 10

get you tuned into nenos. Gliere , lp­
poutcv-ivanov, and a lew more. But my
lirsttry will be Joplin . Maybe I'll gef you
to buy the boxed set 01 lour CDs for
$60. Probably not But you should,

I bought my first reoord when I was
around 12. Strauss waltzes. RCA Red
sear. Cost a buck for 10 minutes of
mus-e. ThaI'S around S20 in today's
dollareltes, Now you can buy a superb
60 minutes 01 music lor around S15.
I've been puttl ng out samplers lor
S3.79, just to cover the postage and
handling, each with an hour ol wonder·

ful music. I've over a hundred of 'em
available . They're atl estee in my Se­
cret Guide. Each has about 15 olthe
be st- rated tracks from recently reo
leased Independent record company
CDs, This Is one 01 me best ways to
shop for new CDs. There's nothing like
hearing the mesic to know whether
you're going to want to irlvesl S15 in a
CO.

011, I forgot I got aa wrapped 14) in

Continued on page 80
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t.avee Israe l 5N0 SVU 4X1 UF, la­
gos Ni gerl. Wayne-It's a pleasure
10 read your magazine after a pause of
several years. I especially kwe to read
your ecucnars. and I like Ihem very
much. In most cases t agree with you
1ClO'Y.. II Is a pity. however,that people
are so narrow-minded and stubborn,
especiaBy when they have to dictate 10
others what 10 do.

For the past two years, the reces­
sion in Israe l has pushed me to do
business in Nigeria. where I deal with
co mmerciat two-way radio, combining
it w ith my hobby, opera ting as
5NOSVL. We are trying very hard 10
help as many youngslers as possible
10join the hobby and I YIOUId ~ke espe­
cially to me ntion Kunle 5NOOBA .
Peele 5NOCEP and Musa 5NOSAI. If
we need contributions of used radio
gear, Peete tries to help us. If it's lor
VHF repeaters, we keep trying, some­
limes in a hostile environment • , , but
usually we are ab le to accomplish the
goal. Your editorial tro rn August is en­
couraging because it points out that we
need to bring in as many young people
as possible because this is the luture,
and not only in Nigeria. It applies 10
Jornan as well as to Israel, 100, Since
that govemment is making the same
mistakes. Ma~ the only one doing it
the right way is Japan, as you men­
tioned.

There are many club stations in
Nigeria, and we have a weekly net ev­
ery Sunday morning at 0800 on 7065
kHz. What we are trying to do Is find as
ma ny surplus sse radios as possible
$0 those clubs can operate on this Ire­
Quency.

n is vefY good 10 read your excellen
magazine again. Keep up the good worI
and keep saying the rightlhings. II

renlly. it is considered nasty to make
kids memorize. This bit 01 nonsense
has been around long enough that
memory skills and the teaching cA them
Is almost a lost art.

Another educational jewel Is called
"process not product" The lol lowe rs 01
this one believe tha t il children are
taught how to th ink-always an eo­
mlrable goal-Ihey will derive the tacts
fo r themselves, Rathe r li ke ma king
bricks with straw, not clay. If you want
a challenge, try leaching science out 01
a -P not po tell1boOk.

I enjoyed your thoughls on gel·
ting something lor our loreign aid. Why
not use the id ea a lillie closer
10 home? let's buy Haili--fl we can fig­
ure out who the government is. 11
would give us a ptace for an open
ma rket enclave close to the US, also
perhaps a location lo r a larg e HI V
sanitarium and save the Haitians wish­
ing to live in the US a dangerous boat

trip.
By the way, I have a college degree

in eoucauon. I'm also dyslexic and
have ADO. Sr. Mary Margarel didn't
know acoct eem so she just made me
woril harder inslead 01 giving me an
excuse lor la~ure.

I dorn teach anymore: I drive a cab
for the handicapped. II's less Irustrat­
iog.

Fred Ca""ichllltl KD4ATW, Chat·
tanooga TN Reading wayne Green's
"Never Say Die" columns in August
and September, and David Cassidy's
"Random Output," has encouraged me
to voic e my opinion 0 1 the No-Code
Tech lice nse and the license proce­

dure.
I am 47 years old and ever since I

was 12 years old I wanted 10 be an
amateur radio operator. I took the test
the lirsllime when I was 12 years old.
and have taken it lour ti mes Since,
Each lime I failed because 01 not be­
ing able to receve the code. However,
rwo-ero-a-nan years ago I passed the
No-C ode Tech. I have had a great
time since, operating 2 meters, 70 em,
and packet. I enjoy packet the most
because it involves three of my loves:
amateur radio. computing, and bulletin
board systems. II it weren't for !he No­
COde Tech, I would not be writing this
ener. I am currently working towards
my Generat. but ooce I pass t will <rif
use the VOiCe bands, not CWo

We need young people in our ranks
of amateurs. Young people are not in­
terested in leaming code. but most are
Interested in computers and other digi­
tal modes,

I agree with both Wayne and David
in that we need to change the license
structore and testing requirements II
amaleur radiO is 10 survive. I suggest
that we have two classes 01 licenses.
The first YIOUId be lor 10 meters and
below; the second lor all above 10
meters. We could call the first class
"Amateur'" and the second "Amateur
Extra." To take care 01 all the old Iolks
who like rejcs (code), we could do like
Ihe pres ent system: Tech and Tech
Plus. Next we would need to change
the test to cover the FCC rules: oper­
ating pract ices, and how to properly
use your radio equipment. The code
side 0 1 the tes t would be optional ,
with 5 wpm lor Amaleur Phrs and 13
wpm lor Amateur Extra Plus. This
way. il you wanted 10 use the relic , you
could ta ke the optional code test to
get you Plus. Code would not be a
requirement.

I have read articles and heard ev­
eryone talking stout amateurs reeo­
Ing 10 chang e, gelling younger people
invo lved, and moving into the ztst
century and no! clinging to the past. I
ersc know that making the changes I
have suggested would require some
changes internaliooally. but why not
make these changes?

Peler A. Bergman N0BLX. Br.in­
. ret MN Wayne--I agree completely
lhat something is wrong with eecce­
tiOn in America. We have "Honor Stu­
dents' who cannot lind their town on a
map and have trouble with arithmetic,
forget trig or eecoue.

Much 01 the problem comes Irom
the fact that "fashiOn" sweeps through
the educat ional establishment and,
coce in vogue, some althe ideas are
almost impossible to dislodge. Cur-

FCC Commissioners trom hearing the
baloney on 313. and thinking ' ha t
lVfJ 're a'like that . . . Wayne.

Numbet' 2 on your Feedbllck card

From the Hamshack

portion 01 the "crazies" have decided
to collec t themselves, Without prod ­
ding I rom the rest 0 1 us, th ey have
found their fellows and are busily teec­
lng on one another. That leaves the
rest 01 the ba nd open lor our more
pleasurable actiVities. There should be
one such trecueocv on every band.
We can aVOid being ,nlecled" by us­
ing our receivers property . , , a trick I
Ieamed in my old TV·walching days:
The big knob changes the channel
and one 01 the lillie knobs usually
tums it off. (We might include this bit
01 knowledge in the Extra Class qu es­
tion pooll)

You and I, in tarssez-tarre fashion,
need not concem ourselves wllh what
o thers choose to listen to, but with
making our own conYefSallon interest­
ing enougtl to attract our own following
•.. hoping ItIat our insighllul QUestiOn­
ing will add to our own stores 0 1--But whal about lhe youngsters?
The 12- and ta-year-cios we hope to
att ract? Don't we have some responsi­
bility lor them? We must protect the ir
tender ea rs, if no t thei r minds .. .
right?

Baloney! Those 12· end ta-year­
ces. each and every one, has at least
a pa rent who has taken on !ha t re­
sponsibility . . . if not willingly, then by
force 01 taw. Our obligalion in their
nurtunng Is 10 pay our laxes to provide
lor the ir schools and 10 avOid hitting
them wllh our automobiles when their
parents a llow them 10 play in the
streets! Nothing more.

The parent must play as much a
part In the kid's newfound hobby as
the kid . The parent has the responsi­
bility lor knowing what is happening on
14.313 and monitoring histher child's
aetMlies • •• the same responsibility
they have lor monitOring what books
and magazines the kid reads and what
movies and TV programs the kid
watches (hopefully not man)'!). When
the kid blunders onto the Irequency,
the parent will have to explain what
the 'cancer" Is all about and how to
cope with il.

You might want 10 provide pa r­
ents with the insights they will need
(as a part 01 your business venture).
How aboUt sending a rsce Iellerlpam­
phlel to the parents 01 the newly li­
censed young ham. explaining some
01 !he more unattractive aspects ol our
hobby, along with complimenta ry
copies 01 your rags? Aller aU, mom
and dad are most !ikely paying for the
kid's magazine subsc riptio ns.

For my own part, I wi ll encourage
youngsters to begin their ham careers
In digi tal modes . . . there ain't no
backspace key on a longue or micro­
pbooe.

LETTERS

Harvey A. Nelson N9FHO, Mad i­
son W I Wayne-OK , here's the
Check for my renewal.

I usually agree wilh most 01 what
you have to say regarding our hobby.
One instance where I d isagree with
you (and most ol the amateur commu­
nity) is on the 14.313 104Hz issue, You
tend to view things from the perspec­
tive 01 an entrepreneur (you're a good
one!) . . . eosenenem ra tios. market
an alysis, p erc ei ved value, Image.
product developme nt. etc , I work in a
hospital (I'm not an MD) and tend to
view issues in terms 01 treatable/non­
treatable disease.

Suppose that your community was
experiencing some sort of inlectiOUs
epidemic. Suppose that doctors and
pubnc hea lth etucsats tell you that
there is no cure lor the disease but
that it can be localized and contained
in a very lImited area ... say a little is ­
land in the middle of a river that runs
through your town. Would you be will­
ing to sacrifice thai little island for the
good 01 the greater community? Are
you willing to accept a leper colony in
your midst?

My answer. in this instance. is an
emphatic YE SI What we have on The onfy problem with Ilia/. Harv, is
14.313 104Hz is a spot where a good to figu re out how we can keep the
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William W. McConnell KD4UUB.
Clover SC ' live in a region where
nnoce rstoems are frequent, sudde n,
and seve re. I'm concerned about pro­
yiding adequate lightning protection
lor my ham shack; however, I lind thai
the ham literalure 00 the sub;ec:t is suo
perflCial and f10t very helpful.

I sere lOt and recei>'ed the catalog
rrom Poly Phaser CorporatiOn, a 73
advertiser, and was delighted to find it
contains lois of good information
about lightning protection/grounding
systems and about their products. But
their informal/on is aimed primarily al
large commerci al installations which
are. undoubtedly, the source 01 most
01 their business.

My suggestion is thai 73 commis­
sion an expert In the protectlonl
grounding field 10 prepare a compre­
hensive artide (or series) 00 ltis vilal
subject. I envision that the artiCle(s)
would cover the current technology
and would be written specilically to
cover a typical ham station.

Perhaps 73 would publish this up­
to-date mrcrmatrcn on pro tection'
ground ing systems tnat will be defini­
tive tor ham epptcarroos.

Bil1---CoincicJenrally. !he Seplember
issue 01 Radio Fun features an af1ic1e
on ,he fundamentals of lightning. in­
chiding dos afld c10tlls for ,he Bverage
ham and a book review tor ,hose
seeking more information. This may
nol answer all of your questiOns. be­
cause lightning is still not completely
understood. but I hope it helps you , . .
Charlie WA 1RZW



• Owner can Inhlb/1 autopaIch 01 ...
pooler, eoabIe artt.- open or dosed
access tor ,epeatBi or autopatd'i, and
enable d cab. rl!\lllr58 patch, kilt·
e:tu'1k filter, site lIIam, iIlD( I'C\'I", end
other opbOi IS.

o Cw speed and 1OnB, beep delay. IBil
timer, and coU'tesy beep type een be
cha nged at a ny 1l1Tlll by owner pass­
word protected dtm! commands,

_AuxIliary recelve.r Input lor control or
c~.llnklng repe.tert ,

- MEIn'I built-in dlagnoatlc and testi1g
fl..::tio..s using iliaop '" ' .

- COlor coded LED'l IncIk:lte statut 01
eI fTllIjor flIldioo IS.

_ We6Oed rt-tight patWons lor e>a::iler,
pa, lee 1 _ , and COlli"'..... .

_31'1 indlBUninlxn I8Ck panel, f. iis:'oed
in eggsheI while end black.

A mfcroproceseor-ccntrcned repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

We don't skimp on rf modules, eitherl Check the features on R144
Receiver bekJw, fof instance: GaAs FEr front-end, helical res0na­

tors, sharp crystal fiHers, hysteresis squelch.

Kit $1095; w&t only $12951
Volc. 1D Option $119.

~ Real-Speech Voice ID Option Available Wnh
~ DVR-1 Digital Voice Recorder Shown At Leftl

REP-200 REPEATER

XMTRS & RCVRS FOR REPEATERS, AUOIO
& OIGITAlliNKS , TElEMETRY, ETC.

_AvUeble for IhII 50-54. 143-17-4. 213­
233, 420-475.902·928 MHz bands.

- FCC I)pe ac:t~,,*, tor~
SlilrWCe (1II-bant1 and uN').

_Rugged exc:tter . nd p.... d s'Qlled for
oc:rmoous CUr.

_ Power out 2C1N 5O-54MHz; t SW (25W
opbon avai. ) 143-174MHz; 15W 213­
233 MHz; 1O'N uhf; 1O'N902-928MHz.

_Available add-on PA'II up to 100w
_SIx courtesy Deep typell, inc:il.Jding

two pleasant mu~l-tooe blx5ts.
- Open or d osed access . utopltch,

toll-c . 1I restrict. auto--Oscornect.
- R......... Autopalch. two typllS:

a.oto-answer or ring ttnl on Ihe air .
- Pulse (rotary) tiel option avaiabte_
- DTMF CONTROL: eMIl' 45 ful~"""'~Y••
cen be e::oo'boltld by dbnf corrmand.
4-digit COl ob 01 code lor each Iln::tion.

Other models available:
REP·200V Economy Repest.r. ,f.sabove, except uses
COR-4 controller without DThlF cootrol or a utopatch , KIt only $liS,

REp·200N Repealer with no con trolle r. For use w~h eeerrer controller,
such es those made by ACe . Kit only $695, wit $995.

A lso a vailable in If·light enclosures. ond with data modems.
FM EXCITERS: 'Z'N \XInbOuOuI
CUr TCXO & xtaI 0YeI'l options
FCC type M:f:epled for com'J
high tMnd & uhf.
• TA51. 5O--S4. l"l3-17-4, 2 13-233

MHz ...kit $109, w&l $189.
o ToM51: 42tl-475 MHz

.. k,t $109, w&1$1 89
o TA901; 902-928 MHz,

(O.5W out ); w&t $2 19
• VHF & UHF AMPLIFIERS.
• For 1m, ssb. erv. OutpuI levels froITl

t fY'N to 10CfrN , 5ewtral model. starting at $99
FM RECEIVERS:
o R1441R22O FM RECEIVERS for 143-1 74

01 2 13-233 MHz: GaM FET Ironl. end,
0,150N sensltivl\y! Both ~tat & oerlWTMc
if f, ~ers plus hIII ical resonalor front end
lor exceptional setectivity: :o1(l()dB at
:tl2t<Hz (best available anywhere' )
Flutter-proof hysteresis squelch; ale
trackSdrift....kit $149, w&1$2 19

o R451 FM RCVR, for 420-475 MHz.
Similar to above. " kit $149, w&l $219,

o R901 FM RCVR, l or 9O'2-928MHz ,
Trople-conversion, GaAs FET frOfll end

$ 169. w&1$249
• R76 ECONOMY Fill RCVR for 28--30,50-54, 13-76,1 43-17-4.213-233 MHz.

wIo helical res 01 aft ....Kits $129, ...-&1$219
o RU7 WEATliER SATELUTE RCVR lot 137 MHz. Krt $129, wll $219

M0-202 FSK DATA MO DULATOR.
R(6I up 10 1200 baud dig,taI s;gnats
thrOugh any fm Iransmitter with full
haodshal<es Radio lirok cornput8fS,
talemetry gear, etc ..... kil $019, w&t $79

OE·202 FSK DEMODULATOR. For
rece've end or link. " .... kit $019, w&t $79

9600 BAUD DIGITAL RF UNKS. Low­
cost packet networ1<ing system. conSIst·
ing of MQ-96 Modem ;rod special
versions OIl OU'" 144. 220 or 450 MHz FM
Transnvtters and Recefvf!o's Intertaoe
directly WIth most TNC's Fast, diode­
s,,",tehed PA'$ output 1501 '5I:NtI.

TO·3 SUBAUDIBLE TONE OECOOERI
ENCODER. ~Iable for EIn'I lone
Designed n pltdally for ,..puten,
W1th remote control activateldeactivate
prOVISIOnS _._ . kIt 129,~ & tested S69

COR-3 REPEATt:R CONTROLLER.
Featoses adjustable tail and 1IfTWiH)Ul
liJl'*"$, solid-state relay. (;:()!¥jesy beep,
and local speaker amplrfi er . .... krt $49

CWID. Diooe programmed any time in
the fie ld, adjusleble tone, speed, and
timer, togo wilh COR-3 , kit $59

COR-4. Complete COR and CWID all
on one boa"d lot easy cooslruClion.
CMOS logic lor low power~ioo.
Many new feallSeS EPROM program--
med; specify can kit $99, w&t $159

TO-2 TOUCH.TONE DECODERlCON·
TROLLER. FUll 16 digits, with toll<all
re stnc:tor, programmable Can \UTI 5
functions ooIofl. Greal lor selective call­
ing, 1001 .... krt sag, wired & tested $149

e TO-4 SELECTIVE CAL L­
NfW ING Module , Economy

touch-tooe decoder with 1
IBlc:rnng output Primarily de$tgned to
muIIe speaI<er....vil someone calls you
by IIBf'ldIOg -4-digi1 l1 lI'glal btA may also
be \/sed to \UTI on autopatdl 01 other'
ee-ee 1ul $49, w&t sag
AP-3 AUTOPATCH. Use Wlth above for
repealer aulopatch. geve-se paldl and
phone line remote OOIlIfoi ere std,
.... ..... " . .....kit $89, wired & lasted $149

Ap·2 SIMPLEX AU TOPATCH Timing
Board Use With above for s imple~
operation using a transceiver .. kit $39

e
DVR-1 DIGITAl VOICE

NEW RECORDER Module
Primarily a voice IO'er
fO( ..-peatei'll May also

be usad as a cont••t ca call ,r or as a
· radlo notepad" to record up 10 20
seconds of received transmiss ions lor
instant reca ll. As a repeater ID'.r, il wi ll
record your VOK:e, using ei ther l/ltt built·
in microphone Of an eldernal me. It can
be used with alrnl)$! any repealer COR
module As . cont..t callei'", you can
reo;ord a message Of even several mes­
sages _and play them ttvough you'
trar\$1T11t18f ill the press of a S'WItdl . As
a rAdio not89lld, you can kuep it wired
to the audio outpul of a receiver ready
to record up to ~ seconds of anything
you might want 10 recall later . Play 'I
back as many times as you li ke throug/1
a $lT1s l1 externa l speaker. (Call for mere
information.) .__ ... " ... _.kit $89, w&! $139

LNG-(*)
ONLY$59_.IUI"
FEATURES:
• Very low nolA: O.7dB vtrt, O.8dB uhf
• HigIl gain: 13-2OclB. depeI'lds on freq
• WIele dyn.Imler~ • resist CMIft)ad
• su.bIe: low·fee(I1ack die gaee FET
"SiIlod'r U*'P ta'lpIL'~. 4~ 131·15:1,
' s>.177. l fO.:l3Q. -...ro. 1IOO-«lD_

TRANSMITTING
CONVERTERS

RECEIVING
CONVERTERS

LNW-(*)
MINIATURE

PREAMP
ONLY $29 kll. $44 ........_ ecl

• GaAs FEr Pre8rr1> similar to lNG, ex­
cept designecllor low cost & am. 1 size.
Only 5f8"W • H/8"l x J/4'H. Easiy
rnot.nlS il~ racios.
"Spody U*'l:r _ : 25-35, 3S-~ ~ll(I,

90- '20. '20-150. 1»_ 2(10.110. _500-.

HELICAL RESONATOR
PREAMPS

_ GaAs FET preamps with 3 or 4 section
helical resooatoes reduce Intermod &
crou-baOO Intlll"1erence in critical
app!io ations. MODEL HRG-( - ) ,
SIO ~lIf, $110 uhf. 0Sp«#y ltWWlg~
Ul· I~ 150-1tl2. l(Jl- 11' , 1'3--1:13. .qo..l1O,

LNS-(*)
IN-LINE
PREAMP
ONL Y $89 kll, $119 _ .._
_ GaAs FET PreMnp with features smIar
10 LNG series, excopI alltonwticllny
P'Itches out or line dUIin1l transmit.
use WlItI base or rnotlile Ira ... "EASI..4l
10 25W. Towet~ brac:flets ncL
°r"'*'g 1a'1\l'Il' '20- I~ 100-1<10, OF "00-500,

Low eese~ to It\CtI ilo'B Vht and
l.H bands OIl a 10M receiver.
_ KIt less e. ,. $49, kit .,,/case Ii SNC

l'cks $74, w&t In eeee $99.
o Input ranges avail: 50-52, 136--138.

144·146, 145-147,148·148 , 220-222,
222-224 MHz. 432--434 , 435-437,
-435_5-437.5, and 439.25 (to ctllWl3J.

XV2 tor vhf.oo XV4 lor Utll. ModaI:s 10
c:orMlrt 10M ssb, CW, 1m, etc. to 2M, 220.
222, -432. -435,;rod a1Y. 1W 0U\pl.t.
/(if only $89. PA'$ up to 4SW ih I t •.
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Government Launches
PCS Era

The Federal Communications Commission
has allocated 160 MHz lor the new pes (Per­
son al Communications Service) in the 2 GHz
band. The decision is expected 10 spark intense
competition 10 deliver wireless services.

The FCC plans to use auctions 10 award pes
licenses. Local telephone companies are seen
as the big losers in the decision. The new PCS
service win compete with the cellular telephone
industry and will ca rry data. video, and voice
transmissions.

What this will mean to the future 01 ham radio
is anyone's guess. Some are already scecutat­
ing thai pes will be 10 the 1990s what the cell·
phon e was to th e 19805. One ligh tweight
portable coovoonicator could soon serve you at
home, al work, and in your car. Your phone
number would ronow you wherever you go. The
system can deliver reliable communications to
portable phones, FAX machines, and pocket
ccrrccters.

The Ctintoo Administration hopes to generate
as mxtl as $10 billioo for the treasury from fre­
quency auctions. By the year 20 10, 60 million
subscribers could generate up to $40 billion in
revenue. TNX Electronic Engineering Times, Is­
sue 765, SepL 27, 1993, and WSYf Report, Is­
see 19, October J, J993.

ICOM Is Dealing
ICOM America is for the first time offering dis­

count coupons for a variety 01 products that
COIT(:lIement le OM radios. Anyone purchasing a
new ICOM radio between now and necerreer
31, 1993, will receive a book of 32 coupons from
21 leading manufacturers who sell products and
accessories.

ICOM's Chris Lougee says, "Virtually every
lime someone buys a new radio, they need eos­
tional corccoeots to go with that radio. ICOM is
taking a leadership position in identifying com­
plementary products and making arrangements
to sell those products 10 consumers at a signifi.
cant discount. We believe it will broaden the ap­
peal of amateur rado."

High-Tech Highway
The Clinton Administrat ion 's Inlo rmation Su­

perhighway Plan is starting to take shape. The
NTIA (National Telecommunications and tntor­
malion Administration) will be given the lead role
in its lormation. The government's strategy calls
fo r competing multip le cable. tel ephone, and
corrouter networks.

Commerce Secretary Ron Brown will steer an
industrial advisory council. You can expect major
modifications to existing cable legislation and
telephone restrictions. TNX WSYI Report, Issue
J9. OCtober 1, 1993.

Confirmation Likt;ly
Communications attorney Reed Hundt Is ex­

pected 10 be confirmed as the new FCC Chair­
man. Hundt was well received in his initial confir­
mation hearing before the Senate Commerce,
Soerce and Transportation Committee.

The as-year -crd Hundt is a partne r in the
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Washington law finn of Latham & Watkins, and
he enjoys the friendship of Vice President AI
Gore. Hundt has supported increased ccmceu­
ten in the telcom industry and universal access
to new information technologies overseen by
the FCC. TNX Electronic Engineering Times ,
September 27, J993.

Canada Loves Its Hams
A seven-page full-color spread titled 't.ouo

and Clear" graced the pages of Canadian Geo­
graphic magazine's September/October issue.
The featu re article paints a sparkling pictu re of
amateur radio operation in the Dominion.

The story was written by Janice Hamilt on
VE2JHJ and photographed by husband Harold
Rosenberg VE2HRP. Rosenberg says, "I feel
that spreading the good word about ham radio
is very important, especially in the mainstream
press," TNX ES FE VE2HRp, VE2JHJ, and The
Royal Canadian Geographical Society.

Technical Opportunities
Knock

There wilt soon be far fewer oppo rtunities for
blue-collar workers, and a lot more for those
who posess technical expertise, acco rding to an
expert QUoted in Electronic Engineering Times.
Dennis A. S'NY!, a technical manager at the In­
stitute 01 Standards Technology, painted a pic­
ture of an America where engineers and skilled
technicians will gain influence and power.

Swyt delivered his remarks 10 the Engineer­
ing Workforce Commission. He added, "The
most important occupation group in the U.S. to­
day. and continUing in your lifetime and your
children's lifetime, is that of the technical protes­
sionais." TNX Electronic Engineering Times, Is­
sue 767, October 11, 1993.

RF Standards Could
Impact Hams

New RF safety guidelines proposed by the
FCC could have an impact on the Amateur aa­
dio service. The standards being considered (at
pr ess time) are the same as those al ready
adopted by the IEEE and the American National
Standards Institute.

Possible ramifications for hams include new
questions in the licensing test pool, tougher req­
creucn of RF radiation in new products, and a
heightened awareness of possible hazards Irom
exposure to RF. TNX W5 Yf Report, fssu e 19,
October J, J993.

Making Copies
The FCC has published a -Policy on the Pri­

vate Printing of FCC Forms." Under the Com­
mission's rules, blank forms may be reproduced
by private conpaores at their own expense, pro­
vided :

• The te rm must be comparable in quality to
the original document without change to page
size, image size, configuration of pages, folds or
perforations, and matching as cIosety as possi­
ble the paper weight, paper color, and ink color.

• Reference to the U.S. Government Printing
Office must be deleted. Except as above, do not

delete from or add to any part of the form, or at­
tach anything to it.

• Do not add any special personalized sym­
bols, words, phrases, or advertising.

• Be sure the current version of the term is
being duplicated.

TNX W5YI Report, Issue 19, OCtober 1. 1993.

Hams Fight Arson
Ham operators in Oakland, cantorrae. are pa­

trolling the East Bay hills in an effort 10 stop a re­
cent rash of arson ures. Four volunteer hams
are on the Iookoulteam working in oooperation
with local fire authorities.

Officials hope the additlonal presence will
help to curb the purposely-set fires. The latest
list ol arson cases has reminded r&Sidellls of the
lire storm that killed 25 people in the bay area
back in 1991. TNX Oakland Repeater Associa­
tion, Oakfand Tribune, and West/ink Report, No.
658, September 30, 1993.

Mega-Micro QSO
Paul Lieb KH6HME and Chip Angle N6CA re­

cently set a new 902 MHz terreslrial d istance
record of 2,469 miles (3,973 km). The CW con­
tact, with signals just out 01 the noise, came at
0 136 lITC on AuguSl23.

For the nexttour hours, the pair tried unsee­
cessfully to make contact on 2304 MHz. A fre­
quency near 144 MHz was usecl lor the liason.
The equipment used for this historic achieve­
menl was designed by N6CA. TNX Westlink
Report, No. 658, SepterriJer 30, 1993.

Gert Alert
The Miami-based Sociedad Internacional de

Radio Aficionados (SIRA) aclivated its ernerqen­
cy 20 meter net during hurricane a ert, while 100
mph winds slarrvned into the Atlantic coast of
Central America on september 15. Net control
station operator Rafael Estevez WB4ESB nan­
died renet communications with many amateur
stations as 65,000 people were evacuated along
the Costa Rican and Nicaraguan co astlines.
Weather bulletins issued by the National Hurri·
cane Center in Coral Gables, Florida, were also
transmuted to Central America, alter being
translated into Spanish. TNX W5 YI Report ,
Issue 19, October J, 1993.

Rules Change:
No Big Deal

So far the concensus is there has been no
significant change in amateur radio act ivity in the
wake 01the FCC's recent -Relaxing Restrictions
00 the SCope of Permissible Conmunications in
the Amateur Service: The new Part 97 rules
went into effect on Seplember 13, permitting lim­
it ed busin ess communications on the ha m
bands.

Under the relaxed rules, hams can now make
appointmenls, give weather report inlo rmation to
the National Weather Service, and order food.
Fears that the VHF bands would become a piz­
za ordering service so far appear half-baked.
TNX W5Yf Report, Issue 19, OCtober 1, 1993.
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Take the guesswork our of getting max imum antenna
performance-s-use the SWR· 12 1 VHF/UHF or the SWR·
121 HF Antenna Analyst. A graphic display shows what's
happening with your antenna's SWR \IS. frequency. Rugged
design and battery operation lei you use these Antenna
Analyzers anywhere-at a Fie ld Day site. up the tower, or
from your shack!

Testingcoax hasneverbeenquicker oreasier!
Usc your Antenna Analyst 10 measure the

Co

return/loss in dB in a length of coax ... no more guessing!
Optiona l software lets you view, save, and print SWR

plots on your PC-compatible computer.
For more information on the SWR· 12 IVHF/UHF (120·

175MHz. 2(XI·225MHz. 400·475MHz) or the SWR·1 21 HF
(1-32MHz) Antenna Analyst , call AEA 's Literature Request

Line at (SOO) 432-8873. or call us direct at

(206) 774-5554.Contact your favorite ham radio
equipment dealer for best pri cing.
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Deluxe Communications
Audio Board

Enhance your audio with this practical add-on.
by David Curry WD4PLI

Photo A. The Deluxe Communications Audio Board.

Have you e ver wanted to impro ve the au­
dio quality of your old receiver? Would

you like to add technical improvements to a
modem receiver? Though state -o f-the-art
ham transce ivers and co mmunication re­
ceivers have improved audio design. there
are many benefits to building you r own aux­
i1iary audio section and imp lemen ting it (0

your receiver. Or. for the tru ly ambitious.
use it as part o f your own home-brew com­
munications receiver.

The strategy here is to simply add several
audio processes in series to achieve an im­
proved audio output signal. My desire to de­
sign something li ke this was purely selfish. I
wanted my long-wave recei ver (a Watkins
Johnso n R·1 40 1) to have some bells and
whistles like my Kenwood TS-430S. I'm al­
so in the process of
bui ld ing my o w n re ­
c eiver fo r LF. and I
want ed a good audi o
section to follow the RF
se ct io n. This aud io
board will do both nice­
ly.

T he first sect io n o f
the audi o stages is an
adjustable bandpass fil ­
ter. providing control of
either the frequency or
the band wid th without
changing the volume or
o ther parame ters. The
original bandpass filter
circuit appeared in the December 1992 issue
of RF Design, in an article written by Jeffer­
son Hall and Alvin Connell y. It was an ex­
cellent article and I quickly built the ci rcuit.
much to my satisfact ion. After a short time.
however. it was apparent that more ci rcuitry
was needed (0 eliminate a carrier that was
within the passband . so I added a si mple
notch filter. This "ery e ffective design was
by Randy Seden WD6ELU. The combina­
tion of a notch tilter and variable bandpass
filter can improve receiving conditions. but
for weake r signa ls more circu itry is re ­
quired .

An addi tional circuit that adds th is im­
provement. es pecially for CWois a regenera­
tive audio stage with adjust able frequency
and "Q." This type of circuit has been virtu­
ally left behind in modem radio equipment.
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yet it offers many advantages. consideri ng
its simplic ity. One of the gre atest th ing s
about a regenerative or Q-multiplier is the
abili ty it has to reject noise and to peak the
desired signal. As the regenera tio n is in­
creased. roe sideband noise drops. which irn­
pro ves your signal-to-noise rat io. The final
addition to the audio board is what I call a
"digitize r" ci rcu it . which e liminates back­
ground noise for CW signals. This is nothing
more than a comparator used as a variable
threshold detector. The d igitizer compares
the aud io signal to a voltage reference. and
prov ides a square-wa ve or d igital output.
The comparator will sometimes trigge r on
no ise that just crosse s over the threshold
point. so a second comparat or is used as a
"window." allowing the digitized CW signal

(w hic h is stro nge r) to pa ss. bu t no t th e
weaker noise pulse . Low-pass fil tering is
used to clean up the square-wave signal to a
more natural tone. Fin ally. an audio output
ci rcuit that has appeared in virtually every
radio handbook was chosen for the speaker
sect ion.

I origina lly di scovered the circuit in a
SAMS book written by Walter Jung, Audio
IC Op-Amp Applica tions. Low noise and
low standby current are the hallmarks of this
legendary circuit. using very common com­
ponents. So let's rev iew: A variable band­
pass filter. followed by a variab le notch fil­
ter, followed by a Q-multiplier. lhen a digi­
tizer. then a 5 watt aud io output section.
WO W! With these devices in this particular
order. it is very possible to do wonders with
your receiver.

Ci rcuit Description

The schematic s ho ws a lot o f le s and
pans. but don ' t let that foo l you ! The circuit
is rather simple and can be fol lowed easily at
the top left comer. labeled "Audio Input."
CI is simply a DC blocking capacitor. while
R I sets the overall gain of the first sect ion. If
a very low audio signal is connected. R l can
be decreased in value to increase the gain.
Ul a. b. C. and d are all low-noise quad op
amps. which keeps the size down. The filler
frequency is adjusted with dual-gang poren­
tio mctcr R7. The bandwidth is adjusted with
R6. which controls the amount of feedback
to U l a . T he e nt ire to p po rtio n of the
sc hematic is the variable aud io filter section.

The next stage is the notch filte r located
directly below U I. U2a and c sect ions pro­

vided a 180 -d e g re e
phase shift of the Ire­
quency controlled by
Rl3a and b. Using two
sect ions of notch fi lter­
ing provides a ve ry
deep n u ll wi th steep
skirts. Summi ng ampli­
fi e rs U2b and d pro­
vi de t he nod a l po int
where the phase -sh ift­
ed frequency meets the
o rigi nal signa l and is
su btr acted to a lmo st
zero. U2 is also a low­
no ise q uad o p am p.
O u tput of the notch

section is app lied to R24. which is the regen­
eration control for the regenerative preamp.
T he regenerative preamp is located by itsel f
on the right side of the schematic. U3a and b
make up a d ua l low-noise op amp and. as
you can sec. feedback is app lied in desired
amounts from the output of U3a to U3b and
OUI to the U3a input again. CIO. R27. C9.
and R25 and 26 pro vide the adju stable fre­
quency response for the filter. The poten­
tiometer marked "Q" is adjusted orce to al­
low smooth co ntro l of regeneration with
R24 . If oscillation develops. rotate R28 to
the point were osci llation j ust ceases. The
frequency control has a fairly wide frequen­
cy range to facilitate most CW signals. The
aud io signal is sampled at the output of U3a.
and directed to switch S 1. Normally. S I is
out or OFF. which applies the signal di rectly



MFJ.949E 300 W Tuner

,

'wl:FJ-949E " w orld 's most popular
'149" antenna tuner coven

1.8-30 MHz, has lighted
aklaveragc: Cross- Needle SWRI
mmeter. 4:I balun for balanced lines
dfuU size 300 watt dummy load.
Versatile 8 position antenna switch

s you pre-tune MFJ·949E into
mmy load (0 minimize QRM.
Custom inductor switch was

-efully engineered to withstand
aeroe voltages and currents.
Cabinet is chemically etched 10

:O'J's bond tough baked-on paint.
VHF/"F Packet tNCs
-1270B ,.-.,--
19" . _"': .. . •. '; '- .
MFJ.1270B superTAPR TNC
ne has a world wide reputation as
most " liable packet TNe in ,h,

rld -: many work 24 hours a day for
irs without a single failure!
FuUy TAPR TNC·2 compatible.
F and HFoperau on. j -ee AC power
ply, new enchanced mailbox
endable to S I2K with auto/reverse
il forwarding, WeFAX mode lets
I print weather maps, optional
g-in 240019600 baud modems.
:5 interface. MFJ Host mode.
MEJ tNClMIc Switch

12728
I"
\1FJ TNClMic Switch lets you
tch between your TNC or
rophone by pushing a button!
Just plug pre-wired cables into
r rig's mic connector and TNe.
Plug-In jumpers let you use nearly
rig with 8 ptn mic connector.
\tFj·I272B. $34.95/MFJITAPR
:'2 clones; MFj.I27ZBXlPK-232;
J·1272BYVIKAM VHFIKPC3;
J. I272BYWKAM HF Port;
J.1272BVPK-88, $39.95 each.
egeneratlve RCVR Kit
'-8100K
i9"

luild this reg~nuatlv~ nwave
iver ht and listen to shortwave
als from all over the world with
a 10 foot wire antenna.
l as RF stage, vernier reduction
~, smooth regeneration , five bands.
i Fj .8100W, $79.95, assembled.
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Figure J. Schematic fo r the Deluxe Communications AudIO Board.
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(0 the audio amplifier stage U5. However. if
the digit izer is desired . the signal is routed to
comparators U4a and b. The same low-noise
dua l op amps are used here as with U3.
Though not reall y intended to be used as
comparators, the TIOn or LF353n op amps
provi de a softer comparator, mak in g the
threshold point easte r to adjust. Potentiome­
ter R29 is the input threshold control to the
first comparator U4a. The signal that trig­
gers the comparator will provide a square­
wave output at U4a that is the same frequen­
cy as the input signal.

Duri ng we ak sig na l conditions so me
residual noise may slightly trigger the first
comparator. creating a small noise spike that
if; usually lower in amplitude at the output of
U4a. To help eliminate this. a second com­
parator is used. sampling the signal that has
the largest square-wave output from U4a by
adjustment of R3 1. R3 1 is set to not trigger
on other noise that has a low er amplitude.
U4b provides us a square-wave representa­
tion o f the signal 10 the low- pass filter. R23,
R33. R34. cn. C 14. and C I5 comprise a
low-pass fi lter arra ngement that attenuates
the high frequency components of the square
wave. providing a cleaner. more listenable
tone. II also lowers the square-wave ampli­
tude to a level that can be used by the audio
power amp stage. The audio power amp uses
'I class AB op 'Imp 10 drive power transistors
QI. and Q2.

T he bias ing for these transistors is done

within the chip itself. This provides good au­
dio quality at low and high volume leve ls
since the bias is internally etched in U5. Vol­
ume is adj usted by R35. Power amp gain is
set by R40. Usually there is plenty of ga in to
drive a common 4 or 8 ohm speaker. Diode
D1 is a clam ping d iode to e liminate any
latch-up that might occur if the speaker be­
came shorted. C IS rolls the high frequency
off just above 2.5 kHz_ Resisto rs R43, R4-l-.
and R45 are used to ser tbe gain and bias for
Q I, and Q2. R41 and R42 are part o f the bi­
asing and power to US.

Building Notes

The doubl e-sided ci rcu it bo ard makes
building th is project very easy. Remember to
solder both sides of this double-sided PC
board because the holes are not plated­
through. Note that potentiometers R26 and
R29 are located next to switch S I on the
solder side of the board. This he lps to flt
more controls in a smaller space. R24 must
be installed before R26. Similarly, R3lmus/
be inst all ed be fo re S I . and R30 be fore
R35. A small 5 wall heal sink is sandwiched
between Q I and Q2. and screwed securely.

Many resistors are mounted vertically on
the circuit board. A small square on the lay­
OUI sheet indicates this con fig uration . A

longe r recta ngle denotes a hori zontall y­
mounted resistor. Be sure to so lder all pads
on the component side of the circuit board
that have connection s to any components.

The connection points 10 the speaker. power
supply, and audio input are marked on the
layout sheet. All points marked "C" on the
schematic are connected together as a com­
mon bias-point reference. There are no " C"
connec tions to be concerned about during
assembly.

Operation
Connect the speaker and the audio input

cable to rbe appropriate points on the circuit
board. then apply power. The advi sed mini­
mum voltage for this circuit is 12 VDC, with
up to 18 volts recommended. The higher
voltage will help avoid any distortion at high
vo lume. Tum all co mponent-side co ntrols
counterclockwise.

Push S J in to bypass the digitizer section.
Tum the far right hand control clockwise:

to a comfortable level.
The controls are in this order (from left to

right on the component side): Bandpass Fil­
te r Frequency, Bandpass Filter Bandwidth.
Notch Filter. Q Multi plier, Dig itizer Sam­
piin g Window, Vo lume . Under the c ircuit
board are: Q Mu ltiplier Frequency, Digitize r
Sa m pling Thresho ld . D igit ize r B y pa ss
Switch. Take lime to experiment with tbese
controls. The Q multiplier and digitizer con­
trot s take getting used to. Remember that
with a Q multiplier you must have the fre­
quency con trol at exactly the same frequen­
cy o f the desired signal. The more regenera­
tion you apply to the Q multip lier. the more
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296 Mobile Brocket
297 Noise Blanker
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291 Antenna Tuner

VISA, Me, DISCOVER
· P1u~ shipping and handling;
coli toll·free tor charges.

$4 9 5' 1",lodo.one bord
module ofyour choice

$25· Ecch additional band module

SCOUT ACCESSORIES:

MODEL

i\etl "Jones- Filter provloeS
)rioble bandwidth 9 pole cryslal

• 500 Hz to 2.5 kHz. The right
fer for every condition a t the
oUch of a knob.
jYNCHRO-lOCK~ software keeps

virtually drift free regordlen of
mperolure variations.

ptionol Noir.e Blanker
;6 and ON 50 Walt1 Output
tlju!>table To 5 Walts

s Qff 12· 14 VOC
( ·10 Amps, RX -.6 Amps

jce ive Offset Tuning
"ft·in Iambic Keyer with
iJendo'Y aSK Speed od·I"lobi.
I front and shown in di~ 2Y..

~ADEIN
USA

~ SMJ&L

kes mobile orpcoobe fun for more horns thon ever before.
01_ any ar, even "'"'1""".Me=x;ng an~ 2.5" X7.25"
75", this five b. travel c:orrp:rtion kJcks in a briefcase with
"'Y ohoom to spae. r.1taI'

Ra:eivef n.ns cirdes aound rigs at twice the price. 90 dB
dynamic range, bw phase noise design 1eI!. yoJ hear the
weak ones even oncceded bJnds. /t's no run if you can't
bec-eml

riP_uRI
Just sit dcN.n c:rd ccece.fo.ioge, fNf!I'{ feattxe in min.Jes ·
no modem rig is os easy b use.Oonge band rncx:Ue. in
a Rosh 10 work 1tlJ.. l 0 meters inck.dil'"9 WAA.C.

:honge bands in a second.
~st plug in deiired module!



(a.)

(b.)

o .
• J ""'1[]

UI

(c.)

~-J

....
•

Figllre 2. Double-sided PC board layout: u. Solder side; b. Component side; c. Paris placement diagram.

this requirement must be met. Another con­
sequence o f using large amounts of regener­
ation with the Q multiplier is that the CW
signal becomes elongated, like a bubble.
You can hear th is effect distinctly. The digi­
tizer can min imize this effec t by triggering
on the top portion of the elongated wave­
form. and then using the window compara­
tor control to shore up the pulse width. Sim­
ply put. both controls can adj ust the duty cy­
cle when hea vy rege neratio n fro m the Q
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multiplier is needed. During regular opera­
tion. I recommend notchi ng any undesired
signal first , the n app ly the bandpass filler.
Sometimes the Q multiplier works very well
to improve SS B or voice comm unicatio n.
but over-driving with too much output vel­
ume from the receiver will degrade it's abiti­
ty to peak the desired signal.

Conclusion

Thi s audio output section will provide

improved reception. It is perfect for an easy
weekend project, or for someone who wants
to "go all the way" and build a complete reo
ceivcr fro m scratch. This desig n matches
perfectly to an NE602 mixer or product de­
lector. I would like 10 thank the authors for
engineering these fine ci rc uits. and Randy
Seden for his computer design of the notch
filte r section. III

See Parts List on page /6.
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Part ,
C1,C17
C11,C19
C12
C13,C14,C15,C16,C20
C18
C2 ,C3
C4.C5,C6,C7,C9.C 1Q
C8
D1
01
01,02 HIS
0 2
Al
R1 0 ,R17
R1 1,R19
R12,R18
R2,R3,R46,R1 4,A15,R16,R20,R21,R22

A2'
A26
A28
R29,R31 ,R35
R36,R37,A40
R38 ,R39,A43,A44,A45
A4,A30
A41 ,R42
R5 ,R8,A25,R27,R32,R33, R34
A6
A7,R13
R9 ,R23
51
5'8
U1,U2
U3,U4
U5

Parts List
Description
4.7 J.IF electrolytic
100 J.I F/16 VDC electrolytic
2200 J.IF/16 VDC
0.1 J.IF/5O VDC disc
27 pF/50 vee disc
0.01 J.lF/5O VDC poly.
0.0047 J.lFISO vee poly.
0.047 IlF/50 VDC poly.
lN914diode
TIP32B PNP power transistor
5 watt heat sink
T1P31B NPN power transistor
33k ohm resistor 1/4 walt
316k ohm resistor 1/4 walt, 1%
634k resistor 1/4 walt, 1%
274 ohm 1/4 walt, metal film , 1%
100k ohm resistor 1/4 walt, 1%
50k ohm potentiometer
1oak ohm 25-tum potentiometer
1Ok PC mount trim pot.
1Ok ohm potentiometer linear
22k ohm resistor 1/4 watt
1k ohm resistor 1/4 watt
10k ohm resistor 1/4 watt
470 ohm resistors 1/4 watt
6.8k resistors 1/4 watt, 1%
SOOk ohm potentiometer, linear taper
50k ohm dual potentiometer, audio taper
4.3K ohm resistor 1/4 watt
DPDT switch PC mount
Knob lor 81
TL074 low noise quad op amps
TL0721LF353N op amp
LM301AN op amp

Purchase
Digi·Key
Mouser: 140·XRL25V100

Digi.Key: P4449
Digi-Key: P3103
Digi-Key: P3472
Digi-Key: P3473

Digi·Key: 316KX
Digi·Key: 634KX
Digi -Key: 274X
Digi-Key: 100K X
Mouser: 31CW405
Mouser: 594-43Pl04
Mouser. 32RM401
Mouser. 31CW401

Mouser. 31CW505
Calrad: 25-397

Digi-Key: EG1003-ND
Digi ·Key: EG1092·ND

A corrciete kit is avai lable for $76.23 ppd.; a PC board with complete instructions is available for $22 ppd. (CA residents add sales tax) from
Curry comrroorcatons. 737 North Fairview Street, Bulbank, Cal ifornia 91505.
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FfW C.,.".... Uf"'I1~ IIhiI SASE

CABLE X-PERTS, INC.
C;OAX 100 IIA1P soo FT

F\.£XIBl.E 9913 DIFIECT IlUI1IALJAC~ET " " . U'Il 6711I
9913 Eauo.L lNRES IST..... T.JACl(ET . __ .__...oIm ~

RG 213/U "'''·SPEC DIRECT BUI1IA1..lA(:I(£T . .3M1 3211I
FlO MJ FOAM 95"" • ...._ . . 3O'Il 2&"
FlO _lilt Ik.I( OR Q.A VV.lAC1(ET ._. .1&'1 , .."
FlO 1IU FOMII ...·SP£.C_ _ QIII _
FIG 214'U-U11.·sP£C _ , $OtI 1 _
f\G.,.w-w...SPE-C ,_ UO'll

UAI.20

$89.00
CREATIVE CONTROL PRODUCTS

lIaS e..Ming A.........
Gtl'nd June...... CO 115004

(JOJI .~·~S

UAI·l 0

$44.00

DeQiled IIpplic.lion manual
Low po_ op"fiItion, 19ma @ 12w
CTess decode. on It>e UAI·20 only
A~. lesleod. _ ~r wafTanty
Link moniIor-mi>:/monitor mul.. control

Adjustablt' ~1I1... flink f OTM F au6cl 0Ulpu1S
Selectable OTM F mul.. on r9PNte< and link audio
Repeal"" Mnk, i1ud iary lind conlrol lIudlo inputs

UAI-ID AND UAI·2D
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

CIRCLE I lie OM AUb£fl SERVICE CARD CIRCLE 273 ON READER SERVICE CARD
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2 ft. $11.95 rc;: ;,
3 ft $16.95
4ft $21.95

I
GrOUndlt~

Solid CtJpper eu.. Stain...SleeI H¥t1wa,..
Grounding SIud EVfHY 6 1ncM.

Top or B8ck In.t. llalion

Ground .lIoryour equipment chaas/, ', 10 •
. ingle Nrlh ground in _ ... .. ins~llation.

IIorw)' bacll~tee. If not ..r;.rledl

CIRCLE 29'SON READER SERVICE CARO

SALFS AND SERVICE
Technician for 17 years with ICOM can
revitalize your old equipment...or trade

In lo r new.

ITEeH

AddS3uPS~

Mai1~eyordct to:

J.M.S.

CAP or MARS mod performed on
purchases at no extra charge, if

requested at time of sale.

H"SERVlCE: $50 per h our"'"
" NO MINIMUM • FAST TURNAROUNO"

?COM ® SPECIALIST

Is Your
Shack Grounded?

35 Hilhop A....~ DepL 7
Sl""ord, CT 06907 J. Martin Systems

QRCU HON READER SERVICE CARD

, ... . 112"
110 e-

l ewisville West Center 701 S. I-35E, Suile 115
lewisville. TX 75067

(NW comer 1-35 & Fox Ave,)
Phone: 2141219-1490 ' FAX: 2141219-1687

WASWLD WBSQCY
Fred Palmer Sea Palmer

(Also Htttice KDK, 0Uy • ...".,arwe equpnenr)

Sf'X 80 - $1'-'S 40, 30, 20. 11. 15, 12 - $6'-'5 ea.
10 - $5t .'5 Add $6.50 lib, CoOll. U.s.

nee
SOFT1N'ARE

KoGOID IrK KcmIronia W/VS rom
PI<GOID IrK AEA PK-BB,232,2232

Invest in the GOlD stondan:l todayl
Easy operation with incredible powerl

• Conreren<ing • Ilcx:k~ File Transfers
• Robot cas • logging • Macro Files

• Automatic Qnf/QSL bchange
• AdYonced Text tbding

• 9S~Manual
• ExtenSIVe Help Syslem
• Quick RefererKe Guide

• Nothing Else Comes Close
• Only $79.95 plus 55 s/h

----,....
Bo.041 8 opoo o VISA
Log.t'O Nogcoel I I Mos1erCc,d
CAQ2~7 0 g o~ c.:."'~

Phone 714 496-6639

S. W_ian OuaronlDCd SeDd Ql.eckI S Order
VISAIMC PHOl'"E ORDERS to: l'LYI'I!CRAf'l'"

800-456-1273 P:O; Box3141
M-F 'A-SP (P1) SOS-S8J.317) SIllU. Ville)'

Q RClE 1110N READER SERVICe CARO

The FLYrF.cRAn- SFX U ne fI Monoband
Vertical HF Antennas

For those who dem.nd I h1lth.
~rTklmc1 anl~nna wheft' heighl
lnd l poce are critical rldOf'S. die
R.n1lCtAFf- Sf)( line: .. idc:&I.

• • • 11'" "'" ~ ... fOlllO, 40, 30.
20, 17.15. 12. 10....-.. Eadl
001)' 9 n.. troll (10 _ is 11i&lal)'
dKna".) • PrI'CWoa-__noI f.11
lotftllih hdix , ;VClI incredible: OX
pc:rfmnancc:. • Unobtr1llliYe ­
Pede.;( fOl &nICma I'ClIOlio;wI
_ .lAdallt .....'and_
doooom,OIleue:up~.

e Top whipadjuN r..... SWR
poInL • U_2~ IL1ned
,.eli.11 willi R.Y1aIAFT "
..... lJIALCOlU1 · (10 meter 1111.. 3).

FUTECJlAIT- I rJ: MolMJbaeden
an bo daily _ ......... 1M....Id.

1 Never say Die
2 Letters
3 ORX
4 Deluxe CommuniCations

Audio Board
5 Resolvtng 2 MelerlCable TV

Interference
6 Review: The HANDI·FinOer
7 FlVe-EJement T·Mateh VHF Vagi
8 Aemole Tuned Active Antenna
9 Review: Midland 73-005

Transceiver
10 Melt Your Way to Belter

Breadboan::ts
11 Maxi-Loop 80
12 Hamsals
13 RnY loop
14 carreComer
15 Updates
16 Homing In
17 Hams with Class
18 QRP
19 Packet & COrT-.xJ1ers
20 ATV
21 AboVe and Beyond
22 Ask xabocm
23 73 International
25 Dealer Directory
26 Spcclal Events
27 New Products
28 Random 0vtpuI
29 PropagatiOn
30 Barter 'n' Buy

FEEDBACK
In our continuing eeot to present !he best in am­

ateur radiO features and allumns, we recogr,ize too
need 10 go directly to !he source-you. the reader.
Artid es and columns are assigned feedback num­
bers. which appear on each article/column al'ld are
also listed here. These numbers correspond to
those on the feedback card oppos.kJe this page, On
the card. please check the bo~ whiCh honestly rep­
resents your opiniOn of each article Of' ooIumn.

Do we realy read the fee(l)ack cards? You bet!
The results are tabulaled each monltl. and the ecs­
tors take a good. hard look at what you do and
dOfl'l like. To show our appreciatiorl , we draw one
leedback card each month and award the lucky
winner a free one-year subsaiption (Of ellension)
10 73.

To save on postage, why not Jill out the
Product Report card and the Fee!l>ack card and
put ' hem In an envelope? Toss in a damning Of
praisiJ'lQ leiter to the editor while you're al It. All for
the low, low price0129 cents!

CIRCLE T1 ON READER SERVICE CARD
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC-200 film
using any plain paper copier

e Iron film on to copper d ad board
• Peel off film and etch

conve n ie nt 8 1S x 11 stee
With Complete Inst ruct ions

So\TISF,.,CTION Gll,.,RM ofTEED
, SM<et, 101' $3.95 105JJto.et, only " .95
4dd $150 PW"gt! N Y Res. 4dd uk3 _

The MEADOWLAKE Corp.
Dept. XE P.O. Box 497

Nor thport , New York 11 768

Microprocessor Based
Development Systems

DTMF Decoder $89.95
OTMF· ' . Decodes, , lor.. and downk>ad1o OT"'I'= 10

PC. The '-tI d a flCl/Tllle. 01MF COtlIfOIler .Y",......
Fox Hunt TX Controller $69.95
Fel . Conllol& 2 lOs. 10__aI.~.., .....

Prog..... !rem PC.

68HC11 Mlcrocontroller $59.95
SBC-2. o-Hcp 'fO'Jf 0W0l rri<:roproonJOf ptojed:l

Progr..... in " ,"rmly"COii4JlelelrIrom PC.

AI law """"" C/olOS,
<30 5 -..;>1. oc. s.r.J
"ir.. 3.1" X :ur.~
documentation included.
Acid $3.50 fOf .~ipping. 1.10
,e. id. nl, add %5 tu .
Pre-paHl Of COO only.

LDG Electronics
1445 Parten Road

St Leonard MD 20685
410-586-2177

CIRCLE 382 ON READER SERVICE CARD
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Number 5 on you, Feedback eard

Resolving 2 Meter/Cable TV

Interference
A winning strategy for keeping the peace, and staying on the air!

by S.M. Yost NM8R

I s your 2m packet station in danger be­
C:lU~ of interference (TV!) it causes 10 the

local cable TV system? Knowi ng your op­
tions. responsibilitie s. an d how to track
do wn the problem can put you back in the
driver's sear. This article walks you through
the entire process toward reso lvi ng this diffi ­
cult issue: the technical deta ils. how to deal
with yoor neighbors, and how to work suc­
cessfully with your cable company.

T he sto ry starts the same way, and is
echoed on packet BBSs across the country:
"HELP! My neighbors are up in arms. and
mad as heck. I'm interfering with thei r cable
TV. If I don 't find a solution soon, my new
packet station will have to go QRT. Can any­
one betp?"

The plea usua lly goes una nswered. and
when it dies off the BBS, with it goes aneth­
er amateur' s hard-earned privilege 10 enjoy
part of his hobby,

Worse . it' s not only packe t operators who
can sutte r. Amateur-caused cable television
(CATV) interference can rear its ugly head
during 2m FM voice operations as well. So,
eve n if you ' re not packet-equipped (and
shame on you if so!), read on , , .

KI8W BBS>NM8R (B,K,L.R,S)
S WB8HSL
MSG# T O FROM DATE TITLE
7258 WB8HSL NM8R 930907 HELP
Wl2m CATV INTERFERENCE
ENTER MESSAGI?J CfRL-Z TO END

OM-Pulled th e me ssage about you r
CATVI problem from the Bulletin Board
tonight. I understand your frust ration. but
hang in there; this problem can be solved! I
had the same diffi c ult y he re . I fixed it.
rboueh . and I'm still on the air. with happy

•
ne ighbors to boot. It takes th ree steps to
solve this matter, so let's get started. First,
you need a little background.

Long ago it was established thai every ra­
dio service-c-commerctat . government. and
amateur-had its own frequency assign­
ment. These ass ignments were formed into
an orde rly structu re th roughout the radio
spectrum. A latecomer. however, called ca­
ble TV. added a silent partner to the plan.
Silent. because cable TV's coaxial media
(versus the ether used by the original ten-
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ants) ingenuously allowed room for coexis­
tence. Coax allowed two worlds, the off-air
se rvices and CATV. to occupy the same
spectrum. separated by only a few mils of
copper braid. One is free to roam the ethe r,
while the other exists only .....ithin the con­
fi nes of a coax ial cable. When everything
works properly, one never knows the other
exists.

Shie ld ing- the basis for t his coexis­
tence- is the issue in you r case. Becau..e
CATV runs a shie lded. closed system. it is
permitted to borrow freque ncies already in
use by other services , Nothing leak.. 011/ to
QRM the off-the-air users, and co nversely,
nothing gets ill to interfere with the CATV
system. This may be great in theory, but how
does it stand up in practice'?

Photo A. Your foot survey for CATV leah is
rase and can be low profilt'. Who WOIiIti sus­
pect that this amatt'l/ f operator (NBHGM) is
.rniffing oul a CATV leak in ner neighbor­
hood, rather thon just grooving to a tutle on
her Walkman ? Conducting your It'ak survey
while driving is also I't'')' t'ffecth't', bill don ~

forget to pay anention to the road!

Where the Rubber Meets the Road

Unfortuna tely. t he re are ma ny th ings
which can degrade a CATV system's shield
integrity. Wh en th is happe ns, the door is
opened for signals from the outside to get in,
and for cable signals to get out. You didn't
mention it. but I' ll bet the interference is on­
I\- on CATV channel 18, and only when you
are on 2m. (I' ll bet your HF gear, the "t radi­
tional" television interference source. isn 't
guilty at all this time.) Further, I'd wager it's
not a harmonic or spurious output from your
2m rig. Consider this: Cable TV assignments
arc spread th roughout the VHF and UHF
spectra. They not on ly ..hare the traditional
TV band plan . but a lso many frequencies
around it. All told, CATV signals occupy
frequencies already in use by aircraft, broad­
cast TV, public sa fety se rvices, and VHF
amateur radio. Specifi cally, the video portion
of cable channe l 18 is centered at 145.25
MHz . . . get the picture?

A cable signal is very weak in relation to
the signal you can acciden tally inject with
you r 45 watt , packet-equipped 2m sta tion ,
Once your signal gets in, it's not even a fair
match! Plus, it docsn ' t take much of a CATV
shield breach 10 let in an ample amount of
renegade. 2m energy.

The Open Door

After you 've pondered that for a moment,
yoo should be wondering: "If my problem is
one of getting into the cable syste m. why
even mention their signal getting out'?" 10e
reason is simple: This is where the shared
spectrum concept comes to the unexpected
relief of amateurs. Thc shield break that is
letting you r 2m signal in is spraying wide­
band video signals over the nearby area. The
FCC takes a dim view of cable TV leakage,
and for good reason. They don't want jumbo
jets thrown off course by escaping "I Love
Lucy" reruns! As a result, the FCC requires
that cable com panies check their systems for
leaks. to prevent this. Also, limits are set on
the amount of radiation permitted to escape
fr om a CAT V s ys t e m. Last ly, the FCC
requires prompt action to resolve leaks.

That covers the theory pan. The second
step of the three-pan plan is foot patrol. Ba­
sically. what you' ll be doing is scouting your

Coniinued 011 pagt' ZI



Hy·Gain To..e~
..~I be shipped
d" ecl lO \'OU
FREEd
ahopping ocost.

HEll
EQUIPMENT

SHORTWAVE RECEIVERS
STOCKED

Radios for Business,
Gov't, 2-way, etc.
Stocked & Serviced,

Call for Great Prices!

o
ICOM

f'alChes Ielephone cats Irem your
radio 10 phone 0 . Great lor mak­
.-.g and receimg phone cans
where \hefe are 00 phone Illes.
Simple 10 lISlI. Write 01' lax lor
inquires.
Simple~ . seml-dup te x, lull duplex.
CES s C51Models srcceee 501­
SO, PPV, CS70Q16OO19OO etc. Our
service lab wiUwire Irt systems lor
yoo if requested.

Ielephone AY.topateh

Save money on batteries.
Ask for Special Prices.

F... tho best buys In town call:
212·925-7000

Los Preclos Mas BaJas en Nueva Yon
WE SHIP WORLDWIDEI

Export orders expedited.
1c-A71 A, R72A, Rt 00, R7000A, R7100A, R9OOOA,
JC-725. 728, 729, 735, 737, 765. 781. IC229H.
IC323OA, 1C901A, GPS Recel....-: GP-22

.
. .. (

JRC Short·wave radtos
JST135. NRD-5350

Amerltron Amplifiers

_AM!I.IT.O.~

1Wo.......
KAIol PlIJS . IIPC21'3' 4
1tPC2-oOO. SUPER FAll • .
IIPC IV. O-IEI9no.()ot.­,.-

Ttf-7IA

......., • . !'fT'.
IC()I,I; u... H•• , V' OO.lIOOO
M.o\llON. UOf()llll()l.A.
yAf'st,J . fTH:IOC*'1OOI
1,lHIO£ 'l . R£GE"ICY. KI'lG.

"'''"''IE ICOI.l ' ''. "'56 . "' roo
.o.V'''f lO'l lCOl.l "2 ' A200 H r .f A,!)

MOTOROLA

Long~Wi..l_
Tel.phone 101' e l portln sloo:k

Anten na Tune(J:
MFJ. AEA AT-300,
ICOM, KENWOOD,

YAESU.

MIRAG E/RFC Amplifiers
ASTRON POWER SUPPLIES
Belden Wire & Cable. Inri Wire

OPTO KEYERS STOCKED

BENC HER PADDLES
BALUNS LOW PASS FILTERS

IN STO C K

----•• •"'" ..,.. ,-,... .. _ , .. w..-,···: \ " ..'-.. .. ..

lC-lilWtl
le21A

MOTOROLA AUTHORIZEO OEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED A_LlfIERS

DEALER STOCKED:

SONY; R'~:'
Snortwave Radios Stocked T'E S~

DIGITAI. FREOUENCY COUHTEAS
OPTO£lECTAOHICS 1\"lOdel 1300 1-lIA, Q:1300MHz

2300, 2210H,0:2200 MHz, 2600H , UTC-3000. 28tO IN STOCK

iii STANDARD.!

"YAESU Ham and Business Radios"
FT-767GX, FT-890, FT·747G X, FT·990, FAG-8800,
FRG-100B FT·736A. FT·1000D, FT-4161816, FT-530,
FT-5200, FT·2400, FT-470, FT·~ FT-411E

. -

YAESU ICOU
FT-23RI26f7e lC2t3IotSAT

FHllE-811.gn IC02ATI2SAA
FTH·2OOflf7OO8 JC2I4GAT/2.o.AT

!C·AlI1U1e

.- . -....... ...
•

­, .

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK
Saturday 1G-SpmlSunday 11-4 pm
Monday·Friday 9 to 6:00 PM
Come to Barry's for the best bUys in town

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

•

Wide HIec'lion 01 SW I Amateur

"'--

......"AOR:
-. 1000.,......-­
~"'""'1.111111-

lII11.... m ....­....---

Compvl« Ir>ler1ac..
STOCked: MFJ- t2108.
MFJ '1 214, MFJ- t 224 , 1'o£A
es-ee.MFJ-1278T. PK·900, 1"1( ·232
MBX WIFAX, DRSI PRODUCTS
OSP 2232

""""'"AS,.lES.Cushcr.t.~
....-. KLW, lElZ,Urt-.
MOllUflLOX. lONNA, &r!emoA.........

EIMAC
3-500Z
572B,6JS6C
12BY7A &
61468

BIRD
at tmeters &
Elemenls
In Stock

CAR___._­
....... De:'I77 . ",",t5.-

AUNCO DJ58OT, 12OT. 1621,
460T, 18OT. F1TH, DR570T, etc.

KENWOOD

· 1'S-50S-, TS450SlAT, R-5000, TU SOS.
TM 241/Af44tA, TR.7$1A, lli ,n..oocl5erric.
RePflir, TSUOS, TS690S. RZ-1. fS.790A,
TS95OSD, TK-78A, TH28f,4lJA, TM-t4tA,
tv.741A, T»:732A, 111-6414. T»:142A.

Wherever I !;10, I take my radio.
Specialist in RADIOS;

Business marine aviation,
ham radios and scanners.

TI I, phone leO.' DlIcI
lor ceIkNr tnd ........
phones. sm cll

Shortwave Receivers

• SONY · GRUNDIG
• SANGEAN • ICOM

Call 212·925-7000
Satellite telephone in suitcase
for worldwide use. WAITE.

""'Nf AAl>OS
tCOM 1,(1. Mt 1. M56. M1OOTY. M8lXl

AVlAnQN PORTA8l..E ICOM A·21
UOTORQLA MARINE KING KX 99

(144. 220. 440
MHz),lsoIoop.

IludwigANT.~

FLUKf n,13, 85,17 "u~iIneters

MAIL ALL ORDERSTO: BARRYELECTRONICS CORP" 512 BROADWAY, NEW YORKCITY,NYl0012 lFOOR,"",,_l>" "'l ST..""","SPR"''''''''''''''''
N Y k C "t ' LARGE ST STOC KING HAM DEAL ER

ew or I y • COM PLETE REPAIR LAB ON PREMISES

Technlclll M1po"~ upon pun:h...

IIAqul S. Habl. Eapanol"
BARRY IN TERNATIO NAL

FAX 212-925-7001 p",,"0212-925-7oo0
Mortday--Fli4lIy ~ A.M to 6:00 P.M.
Saturday 10- 5pm /Sunday t \ - 2pm

IRT/LeX-" Sprl ng 51. s tauon". Sub••va: BMT­
" Prince 51. Stat ion " . INo- " F" Train-Bwy Slation"
Bu.: Broadway 1610 Spring 51. Path-9th SI.I61h Ave.
Station.

COlIlIERCIAl ,....OIOS
STOCX£O: ICOU. MoIoro­
I. , WAXON . S 18l1d" d .
v...... We _ "'ltIlil>
palo1_ . b<I....._ . Civil
DeI,lIs• • ate . POrI.bleS ,
m Ob il .s . b ••• • . r e .
"'"'t.~...

ALL
SALES
FINAL

We stock: AEA, Alinoo. Ameco, Amerttron . Anlenna Specialist, ARRL,
Aslalic. Aslron , B&K. Belden . Bencher. Bi rd. euUemut, cas. Cushcraf!,
cerwe. elmac. Henry, Hei., Hustler, Hy-Galn. loom. KLM . Kantronics.
Ken wood. Larsen, Max on. MFJ . Mirage. Motorola, Nye. Palomar, AF
Prcx*JcIs. Shure. Standard. TUBeS. UOideo, veeso. Vbtol1el , Ouplexers.
Repeaters, seeooee.Radio PltlIcations

WE: NOW STOO( COIIIII£ACU.1. COIflllJNlCAT10NSS't"STUIS
HAM OEAl.ER IHOUIRES IHVlTEO PHON E IN VOUR~OER & BE REIMBURSEO

COMMlllIICIAL IIIADIO••Iock.......rwle•• on ..,.."'1....

Amateur Radio Courses Given On Our Premises, C.II
••port Order. Shipped Immedlatel,.

FAX: 212-925-7001



FOXHUHT HEADOUAATERS

• •
it - iii- ._--

20 METER SSBICW TRANSCEIVER

FANTASTIC FMTRANSCEIVERS sYlfTHESlZEl)--ft() CATSTALS
RIrr-.y tn8ks h price __Gl FW ngs' The FX illlllIII b' sIIadt.~ orlftClbll. n.
'""tlreq.lltq'~ IRd PiOO' ..- spIb ll'IaiIe$" fX VII pna rill b'
AmIIeur. CAP or "U''' .., l"D1lI'us ...,...... .. ... ""'. '*'<I~ p:Il\,
"TRUE·FV" sig ....11Rd alnat iIIItInt TlFlswilclli"lI HIIJII SI)eed packel? •..No proCl¢m.
Twet>'e di:Qe poogranvned d\aI.... 5W RF (IUpj. ...-. duIl .,.,
~ EASY lnemb/y. Why pay I'IIOfI b " used klrliOn rig when JOIl can JIa'o"il 01'1I
AMERICAN " ACE (byyou) kif lin, Com¢$~ 'ess caw and~. mill, 0nIer<u
1l'I;I\Chi1g casl and knoO set lor !hl1 pro 1oסii. .

FX·50 kit(6 ..etersj .s14US FX·l 46 kil (2 Mellm) ....•._.•.... .._ $ 1411.95
FX·223kit (1 1/4 l.1eler$) .$1411.V5 FX-«O kit (314 Me1Il<$) ._ ....•.~ ~~MM $16!Ufl
en: IIIlte!'oin\l caseH1._~_.$24." FXl.I-l .lCOMiY_ style mI<a •.$24.V5

2 MTA & 220 BOOSTER AMP
Hete·.a~~b'..,2_or22OWHr~'"n-lD'I'~
dlIoer _ 3D _ rJ. OIAPA. Ill:Mi'I\I yWlD III VII~s ...~ ... VII IDol
rIDisI~~ i ..............,w,- RamMr EIab...ic:l1W lOtI '-dsrJ. 2
....,atI'CI ...W _ .. ClIIrCOOI,I I$ llj wed.,.,...., 2 _ ,"' ... as 220 IiI'tl
...... 1l<lIJl1llot ,,1hI ....... rJ.lhI~~, ... IrEloilrI rJ.lhIlll111l
P ...... I0 2 MTR POWER BOOSTER (10 X powel gUll

Fully wiled & tHle<! ~•••.••••M M _ •• • ••••• _ ••••••• _ ••• • S89.iS
PA·20 220 MHz POWER BOOSTER (8 X~gainl

Fully w; d & li Sle<! '".115

•- ~

STEREO FM TRANSMITIER
Run \'Q~ own Sl1!1eo I'M r.dio stal;on!
Transmits . liable iIiIl"llln IIle 88·108
" Hz F.. llIilo1dcUI baIlCl up $0 1 mile.
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Contacti ng the Ca ble Company

The last step toward a so lution is to make
contact. (This should be easy; you 're a ham.
remember?! ) Once you're at this point. sim­
ply pick up the telephone and call the cable
company.

First. some lips to make your effort more
successful:

Plan what you will say bef ore calli ng.
Your goal is 10 get one point across, clearly:
You' re the one who is causing the interfer­
ence (that will get their attention), and you
want to resolve the matter quickly. to their
benefit as we ll as yours. Speak and act pro­
fessionally-it will make a mo re favorable
impression. Ask to speak with the System
Manager. his assistant. or a member o f the
Engineering Department. (Yoo may prefer to
visit the cable company's office and deliver
you r me s sag e pe rsona lly. If you' re the
charm ing. amiable type. the doors will open
quic kly.) Aft er you 've clearly stated yo ur
reason fo r contacting them, run down the
fo llowing list of poi nts to discuss: Explain

ccmed about. There is a permissible amount
of radia tio n, tolerated by the FCC. You' ll
quickly learn to sort out the weak ones from
the strong ones.

Note. too. that the sensit iv ity of a car's
FM BeR radio is greater than the squelch
setting of the commercial sniffers the CATV
compan ies use. As a guideline, you're inter­
ested in strong leaks within a few block area
o f you r QTH. A strong leak wo uld be one
where you hear "59" more than 50 feet from
its source . I find the car radio works best for
the general search, and a portable rad io for
pinpointing the source.

Just remember this clue, Sherlock: Where
the ir signal escapes, your signal enters .

What to Look For

O nce your sniffe r has helped you zero
in on a possible leak, you need to tum to
your o bservatio n skills. As yo u drive the
system. pay particular attentio n to pedestal
j unction block housings (those I r square
by 3'. hig h meta l boxe s). and a ny po le ­
mounted distribution amplifiers . Also. scan
the overhead cables for any that may have
bee n d amaged by fa ll ing branc hes. At a
residence, the leak source can be damaged
o r water-corroded cable , especia lly in the
drip loop where it enters a house. Abo look
for loose connectors or untcrminated spli t­
ters or cable runs. Devices a subscriber puts
on his line . such as cheap (poorly-shie lded)
coax, lengths o f 300 ohm twinle ad(!). and
game switches. can breach the system's in­
te g rit y. too. One other po ssibility to be
aware of is the illegal tap. Take the safe path
a nd let the cable e mplo yee s "d iscove r"
these.

Why go throug h the hassl e o f hunti ng
down the leak yourself? You don' t need to.
But it will hel p, and might even favorably
impress the CATV company if you can tell
them where you thi nk the egress is located.
Possibly you can even guide the CATV tech,
saving him time in his search.

Resolving 2 meter/Cable TV Interference
Continuedf rom page /8
neighborhood with a portab le FM radio. so
put on your sneakers !

Recon!

Though it's the cable company's job. you
can track down the leak source (they call it
an "egress" ) yourse lf. But why would you
want to ? Don ' t get the wrong idea- yo u
won't fix any leak you find. That's up to the
C AT V compa ny. You' ll see in a mo me nt ,
tho ugh, why it 's helpful to know the source
o f the shie ld breach causing the leak. For
now, be satisfied that it may save you some
embarrassme nt if the source is in you r own
ho me! Be fore start ing, however, carefully
heed the following warning: Do f10t trespass
on other people's property while performing
your se lf-styled leak survey. 11' 5 nor worth a
load o f No.7 shot. or a tangle with a Dober­
man. to find the leak! Ham radio needs your
pic tu re in the loca l pa pe r because you
hooked up a homesick foreign exchange stu­
de nt with her famil y or ran a batt ery of
phone patches for weary servicemen through
MARS, not because of an article about your
arrest for trespassing! ' Nuff said?

For our purposes, you can perform a leak
survey handily from the sidewa lk. or from
your car. Don ' t do it from o ther people ' s
yards without the ir permi ssion (and even
with their permission, only with great care).

So . . . how do you do it?

Sniffing It Out

CAlV systems inject a special modulated
RF carrier into the ir syste m to act as an
"odorant: ' sort of li ke the gas company
doe s . If t he y ha ve a sh ie ld brea k-c-a n
egress-this tone-modulated radio Ircquen­
cy carrier, or tracer, inten tionally escapes the
cabl e and they sniff it ou t with equipment
carried in their vans. Luckily, you can use a
portab le FM broadcast band (BCB ) radio to
do the same! Just like your nose finds a gas
leak bec ause of the odo rant injected , your
portable FM radio can find a cable Tv leak.

Here's how 10 put your amateur version o f
the sniffer to work. Fi rst, determine wh at
frequency the tracer is on in your area Do
this by placing an FM BCB portable radio
ncar your own cable TV coax. (What? No
CAlV in your home? Then try th is test with
a cooperati ve neighbor. or even beuer, the
one who is complaining.) Disconnect the in­
co ming CATV coax from the T V or VCR
and, with an FM radio close by, tune until
you come ac ross a raucous whoop-whoop­
whoop tone. If the carrie r injector is turned
on, you can ~ miss it. In my area this carrie r
resides around 107.8 MHz. although in some
locales it's placed in the middle o f the FM
band. Once you know the tracer carrier's
freq uency, drive or walk your neighborhood.
listening for this obnoxious tone. (Hook the
coax you pulled for this test bac k up. first !)

Do n ' t be su rprised if you encou nter a
nu mber o f cable T V leaks in your search.
Not everything you will hear, however. is a
leak the c able company needs to be co n-
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the problem and how you know the things
you do. (Expect them to be curious how you
know about the technical aspects of their
system.) Use the word egress. (They prefer
it to leak; it sounds less threatening.) Did
you find anything in your own search for the
egress? If so, tell them now.

Have they encountered this problem be-

fore? How did they resolve it?
Keep in mind it's not always a fault of

their sys tem that causes the leak--oops,
egress. It can be devices the subscriber puts
on the line. They should be as interested in
these, however, as defects in their own sys­
tem. Either can allow CATV signals to es­
cape, or permit outside signal entry. It's all

in how you present it.
Don't pepper your speech with ham "Q"

signals. Eve n though we ta lk this way,
CATV people won ' t find it intelligible, or
amusing,

Inquire if the cable company noted any
leaks in your area at their last FCC-mandat·
cd leak survey. (They refer to this survey as

Portable TVs as Leak Detectors
II's tempting, but leave the portable TV at home; il won't work well

as a CATV leak sniffer, The video compooem of a leaking signal weak­
ens too quickly with distance. Beyond five feet or so of an egress, a
consumer-grade TV will not detect a leak source. Also, note that only
CATV channels 2 through 13 correspond directly with the frequencies
of off· ai r TV, so it's difficult to tune the enti re range of cable channels.

Neighbor PR
A li ttle premeditated public relations effort with your neighbors goes

a long way. Really now, why be hard-headed about it? Try a gentler ap­
proach. I always start with: "I'm sorry that I'm affecting your TV/ra­
dio/telephone ..." It can be positively disarming, and that can work in
your favor. Dino with the cable company.

what ( 0 do when (he Problem ls Wrapped Up

When an RA case of any type is finally wrapped up, I make a call to
tie the ribbons on it with my neighbor. I do this to get his agreement
that it is resolved, or (put the words in his mouth if necessary) "99%
better, and acceptable."

Also, call the cable company and leave a message for your contact
person to say than ks. Our CATV system manager went so far as to tell
me to encourage other amateurs to contact him if they encountered sim­
ilar problems. You can open the door for your brother and sister ama­
teurs with this follow-up call.

Lastly, write down what you did and learned. Others can benefit
from this knowledge! Share it with your local club, repeater group or
packet organization.

Hlgh-Pass Filters •• • One Thing Not To Do

A local amateur, N8lDQ, also experienced serious CATVI shortly
after my situation was resolved. Interestingly, he found that a high-pass
filter, a typical TVI solution, was causing the cable system shield
breach at a neighbor's home. It was a poorly-shielded UC un it which
let 2m energy in and cable energy out. Although it would have been a
fine approach to an HF·related source of TVI in an off-air TVX case. in
the cable system il was a Pandora's boll. (or gateway).

The Cable Company Field Tech and You

Try to meet the cable company technician who performs the investi­
galion and repair work. There are two reasons 10 do this. First, if you
impress him as a technically competent and helpful individual. you'll
enhance the image of our hobby. This will help your case, and those
who follow you. Secondly. you might learn something! (Then pass it
on at your next ham club mcctlngl) Keep in mind the poor tech's 101:
He enters the home of m angers, deals with their smoke and pets, must
figure out and fix the problem. all while playing referee between the
subscriber, his company and possibly even you! If you can ally the
CATV company tech. your job of resolving the matter will be more ef­
fective. and quicker to succeed.

CATV Notes
nels A, B, or C. These are aeronautical frequencies, slightly above the
FM band. Why the swilCh from a perfectly good system that was also
easy for us to track? One incentive for the cable operator is thai the new
system frees FM band frequencies for commercial use. Cable systems
sell an entertainment product. but no one would pay to hear a repetitive
whooping tone! (Unless, of course, the customer happens to be a
ham-the type who parks his receiver on WWV for hours on end .. . ).
If your cable system has made the switch, use the tracking methods de­
scribed in "What to do if the Tracer is Off."

What to do if the FM Tracer is Gone!

Depending on how progressive, or financially fl ush, your local cable
company is, they may have upgraded their leak tracing system beyond
the FM band leak tracer. The new generation of leak tracer uses spe­
cialized equipment which searches for actual video radiation on chan-

what to do if the Tracer Is OfT

Occasionally, lightning or equipment failure will knock a cable com­
pany's FM band tracer system OUI of service. If so. you'll have to resort
10 conducting your search with different equipment. Your 2m mobile
rig and 2m HT, or a scanner, will fi ll the bill. (Be aware of your state's
laws regarding scanners in automobiles, if you employ one for the
search.) Although these methods won't be as inconspicuous as a Walk­
man or the FM receiver in your car, they will work. Instead of a tone,
you'll be searching for the actual audio portion of a cable TV channel.
Here's how: Refer to Table I for the audio sideband frequency of a
CATV channel within the luning range of your 2m rigs or scanner. I
suggesl channels A through E. as these lower frequencies carry farther
once they've escaped the cable. After programming your rig. drive or
walk the area listening for the audio portion of the TV channel you' ve
targeted. Zero in on it in the same manner as described in the main ani­
cle for the FM receiver. Use a scanner or your mobile 2m rig with an
external antenna for the general search, and an HT for pinpointing leaks
on fool.

FCC Rules Governing CATV Sen-ice

Part 76 of the FCC rules is on the mind of every CATV system oper­
ator. This section governs how he operates his CATV system. and
spells out the technical standards he must follow. The FCC Bulletin re­
produced here in pan (FOB Bulletin No. 17). is a checklist CATV oper­
ators can use to ensure compliance. Rules 76.601 and 76.611are of par­
ticular interest (and help) to amateurs. Rules 76.613 and 76.614 apply
in the special case of cable TV frequencies shared with aeronautical
services. Keep in mind that some leakage is tolerated; you might hear
leaks during your tone-sniffing survey that are entirely legal. How
much radiation is tolerated? FCC rules state that. at 2m frequencies. a
leaking CATV signal's strength cannot exceed 20 microvolts per meter
at a distance of 10 feel. You'lI probably have no way of knowing the
actual field strength of any leaks you encounter. Note them all. anyway,
following the guidelines given in the main article. for the benefi t of the
service technician. He'lI be able to sort out the strong ones.

Reverse Psychology

In some areas, amateur repeaters at the low end of the 2m band have
long suffered QRM from leaking CATV signals. The concepts de­
scribed in this article work for tracking down these leaks and resolving
them. Think of it this way: If leaking CATV signals are ruining 2m re­
pealer operation, surely some ham in the area is getting into their sys·
tern. too .. . Use a little reverse psychology to solve this one!

CATV Frequency Assignments
Knowing what frequency is used (and shared) by a particular CATV

channel can be useful in troubleshooting CATV problems. Table 1 can
help you determine CATV channel frequencies from the cable compa­
ny's decoder, whether your local system uses letter or number designs­
tors. Only cable TV channels 2 through 13 correspond directly with the
off-air channel freque ncies. From that point . CATV channels bound
across the spectrum, borrowing slices of RF real estate along the way.
Although it's not shown on this chart, in some systems freq uencies as
low as 5 MHz are used! (Source: Scientific At/allla.)
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l.... psl

12
35
50
55

"35
50
55

Sizi lIN)
Kx Wx 0

5'10 x 19 x 8%
Silo x 19 x 121ft
S'lo x 19 x 12 '11
7 x 19x12 'h

5'1. x 19 x B'/.
5'1, x 19 x 12'h
5'1, x 19 x 12'h
7x 19x 12 1ft

Shipp'"
Wtllbs.j

16
J8
50
OJ

16
J8
50
OJ

18
27....

1'1""'WI. (Ih .)

•5
7
9
10
II
13
13
18
27....

Ui"il,
WI.llh·1

134'1>x8x9

11111"'1
Ix Wx l

3 x4,," x S'lo
3'" x 6'1r x 9

3'1l x 6"" x 7%
3","x6'hx9
4 x 7'1r x 10,,"
4 x 7'1> X 101{,

4'1> x 3 x 9
4 x 7'h x 10,,"
5 x9x 10'li
s x u x t t
e x tav x u

6 " 13¥- " 12'.

5 x 9 x 10""
5x 11x l1

s x 13'10 x 11
6 " 13¥- " t 2\

IU'

'....' 11
3•5
7
7
10
12
12
20
35

l8

12

20
35
50
70

- eHIiI""
MODEl Gn, IIJet OIt, lA. , I)
R>JA • 2.5
R>4A • • 3
R>SA • •R>7A • • 5
RS-7B • • 5
RS-l0A • • 7.'
RS-12A • • 9
RS-12B • 9
R>20A • • 16
R>35A • • 2S

MODEL RS·7A It50A • 37
R ·lOA • "C..ti.....
MODEl OII,lb,l)

• Swilchable volt and Amp meter
RS-12M 9

• Separate volt and Amp meters
RS·20M 16
R>35M 2S
R>50M 37
AS·70M "

RS·A SERIES

RS·M SERIES
-~~

• $eparate Volt and Amp Me1ers · Output \loItage adjustable from 2-15 wtts . Ctnent Iimi1 adjustable from 1.5 amps
to full load

• Built in speaker - Cllll.....
MODEL Gn, "". OIt, (.... ' 11
RS-7S • • 5
RS· l0S • • 7.5
RS·I 2S • • 9
RS·2QS • • 16
Sl ·l1S • • 7

,,,. Silllill U,,,il '
lA. ,11 Ix Wx l WI· llh ·1
@l J.8V

12 4'1r x 8 x 9 13
20 s xax tcw 20
35 s x t t x t t 29
50 s x 131,/, x 11 ..

3S 5\10 x 19 x 121':1 "50 5'10 x 19 x 12\2 50

les· Slll lil l U l"ill.." I x Wxl Wt. (lh.)
7 4 x 7'h x 1014 10
10 e x 7'h X 10'10 12
12 4'lIx8 x 9 13
20 Sx9x 10'1l 18
11 2lf" x7'!1 x9lJo 12

Cl RCU: 16 ON REAOER SERVICE CARD

7
10

C..ti....1
011, (A. , II

@13.8vt>C @10VDC e svoc
9 5 2

16 9 4
25 15 7
37 22 10

MODEl

V5- 12M
V$·20M
V$-35M
vs.50M

• Variable rack mount power supplies
VIllA-35M 25 15
VIlM·50M J7 22MOOEl VS·35M

YS·M AND YRM·M SERIES

RS·S SERIES



CATV company to resolve the maner.
If, after a ll this (and only as ' a last mea­

sure), no positive results are attained. wri te
your FCC Field Office. Addresses are in the
ARRL's FCC Rule Book. This is a last resort,
though . My philosophy is that if you present
yourself in a friendl y, posi tive. and reason­
able m anner, you' ll receive excellent re­
sponse from your cable company. More often
than not they will be ready to re solve th e
problem and will we lcome your assistance.
Case in poi nt: My local cable company took
less than 24 hours to solve my CATVI prob­
lem once I brought it to their attention.

I also recommend you obtain a back issue
of QSf, October 1990. On page 42, two Ca­
ble TV employees, who also happen to be
hams. offer some insight in the "Hints and
Kink s" column. Your library can probably
obtain a copy o f that page through inte rli­
brary lo an , d epend in g o n thei r copyright
agree ment. Anothe r reference we ll worth ob­
ta ining for your shack library is the tmerier­
~na Ha n d bo o k by W illi a m Nelso n
WA6FQG . It tre ats a wide range of interfer­
ence subjects. includ ing tha t of CATVI. in
depth.

It's late , and time for me to sign off. I'll
leave you wit h the se fi nal thoughts: You
wa nt this resol ved. and you don't want your
neighbors t icke d a t you . They probabl y
blame you, even though it 's likely that the
problem is the cable syste m's shortcoming,
or even thei r own fault! Keep thei r viewpoint
in m ind though: Everythi ng was f ine un til
" tha t h am do wn th e street" we nt o n
the ai r. So do things right, be helpfu l; but
remembe r-e-ven a re lic ensed to use th e
airwaves. Pe~ist! iii

Provide for a program of regUla r monitoring for s ignal le akage by
checking the entire plant eve ry 3 months when us ing aeronautical
frequencies. Maintain a log of leakage sources, probable causes,
and corrective action taken for 2 years.

Sugges ted Procedure

Regular Monitoring

Rule: 76.614

Ru lelReference

Leakage Tests

Rule : 76.601 Conduct leakage tes ts once a yea r to show compliance with leakage
standards in Rules Section 76.605. Ma intain complete test da ta from
annual tests for 5 years.
Note : Performing regular moni toring and leakage repairs in accorda nce
with Section 76.614 will ensure tha t your system complies with lea kage
s tandards.

cable Te levision Basic S ignal leakage Performance

Rule :76.611 Conduct a test once a year to establish conformance with the
Cumulative Leakage Index.

Inte rference from a Cable Television System

Rule: 76.613 Stop operation immedia te ly and correct any condition that threatens
rad io navigation or other safety-of-l ife s e rvices.
Before reactivation, submit an inte rfe rence report to the Field
Operations Bureau of the Federal Corrmunications Commission. Await
response from Eng ineer in Charge before resuming operation.

Excerpt from FCC FOB Bulletin No. J7, revised edition, March J991.

Part 76-Cable Television

ting OU[. You are licensed to transmit over
the air on 2m; they are nOI! The problem is
thei rs , whethe r it's a subscriber 's poorly­
shielded jumper, or their own da maged ca­
bles. You've even helped them locate it!
Both economics (lost revenue due to mad
subscribers) and the FCC inspire them to re­
turn their system to a shielded, leak-free con­
dition. Remind them of this, ever so poli tely.
Always end with a polite "thank you: ' not­
ing you are willing to assist.

Now, re re ad the la st paragraph . p um p
yoursel f up. and go! In the unlikely eve nt
your contact attempts are rebuffed. a letter to
the sys te m ma nager is the next recourse.
Keep copies for reference. You might need
them late r on. That's it. the third and final
step!

In the Meantime

At all times you should be making an ef­
fort toward good public relations. If you fa­
vorably impress your neighbors with youref­
forts , and maybe even self-impose some qui­
e t hours un ti l the proble m is cleared up ,
they'll have a bet ter impress ion of you and
of our hobby. (Also, in the future they might
ove rl ook the fact tha t you r kW o n 4Qm
makes thei r phone chirp a bit. You can reap
the benefits of this PR effort down the road.
too!) You should tell your neighbors yoo are
working with the cable eompany to resolve
the problem. Expl ain as mueh as they want
10 know. Keep relat ions good, and try to en­
list thei r hel p in your troubleshooting efforts.
Besides being the right thing to do, allying
yourself with your neighbors is the most pru­
dent path to follow. You may even need their
assistance at some point to pre ssure the

the Cumulat ive Leakage Index). It 's not a
good poi nt to upen the conversation on. bUI
can be worked in du ring the visit.

Be prepared, also, for the possibility that
your neig hbors have not yet re giste red a
complain! with the cable company, and you
made it there first.

Once again: The basis of your position is
that you are entering and Q RMing the cable
system because it has some type of shield in­
tegrity problem. Likewise, thei r signal is gel-

Table I. Scicmific-Arlanta frequency chan­
net plan.

CATV CONVTR STANDARD
CH CH VIDEO AUDIO
2 2 55.25 59.75
3 3 61.25 65.75
4 4 67.25 7 1.75
5 5 77.25 81.75
s s 83.25 87.75
A2 1 109.25 11 3.75
A1 37 115.25 119.75
A '4 121.25 125.75
B 15 127.25 131.75
C ,. 133.25 137.75
0 17 139.25 143.75
E 18 145.25 149.75
F

"
151.25 155.75

G 20 157.25 161.75
H 21 163.25 167.75
I 22 169.25 173.75
7 7 1752 5 179.75
8 8 181.25 185.75

• s 187.25 191.75
10 10 193.25 197.75
11 11 199 .25 203.75
12 ' 2 205.25 209.75
13 13 2 11.25 21 5.75
J 23 2 17.25 221.75
K 24 223.25 227.75
L 25 229.25 233.75
M 2. 235.25 239.75
N 27 241 .25 245.75
0 28 247.25 251 .75
P 29 253.25 257.75
0 30 259.25 263.75
R 31 26525 269.75
S 32 271.25 275.75
T 33 277.25 281.75
U 34 283.25 287.75
V 35 289.25 293.75
W 36 295.25 299.75
AA 36 301.25 305.75
BB 3. 307.25 311 .75
CC 40 313.25 317.75
0 0 41 3 19.25 323.75
EE 42 325.25 329.75
FF 43 331.25 335.75
GG 44 337.25 341.75
HH 45 343.25 347.75

" 4. 349.25 353.75
JU 47 355.25 359.75
KK 48 361.25 365.75
LL 4' 367.25 371 .75
MM 50 373 .25 377.75
NN 51 379.25 383.75
00 52 385.25 389.75
pp 53 391.25 395.75
00 54 397.25 401 .75

• •
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.~ f .. ••

(800) 538-0001

fCC ,"I Met uab contain all the latest, offiCial
FCCNEC test qoesnoos With answers.
Plus. easy-to-understand discussion 01
each correct answer. Excellent preparation
for all c lasses of amateur exams.
Noyk.Ooss Cat. #27-0 1 5S.9S
Novk. Ooss TMory CowH Cal. #23-01 S6.9S
TedriOan Oass Cat. #28-01 5S.9S
Cadeless leGMda!I Ooss Cat #78-01 59.9S
GeMl'a100ss Cal. #12-01 5S.9S
AdvOlK.c1 Ooss Cal. #26-01 5S.9S
btraOass Cat. #17-0 1 5S.9S

r .o . lko. 41.4. Middlelown. NJ 01748. U.sA
0.- 01 u s. Node-: l'IOlI' ~!lOlIll

VISA And ... . le<C• •d Aceepled 30 D.' ........, 8M:1: 0".,." 1"

Sensible Solutions

You can lind A~IECO hooks and tapes
at vour local amateur radio dealer.

•

AMICO CORPORAnON
224 East Second Street· Mineola, NY 1150 1
Tel: 151 6) 741 -5030 • Fax: 151 6) 741·503 1

All products avauame O,rec Uy please add $2 75 for S & H
Please weue or call 101 coo-p ete catalOg and poce lost

F REE A RRL MEM BE R S H IP
(..... ,...-- .... ......... ou. ""......,obil> - puntIao<l

Simply~iYk9It'dAIl n >t nd All Mode I.ou;ing Sy,lIem for IBM PC Compatihle,
• HigI>IJ . , , ' ,... ClEAA, UNa.UTTEAED ..-5<........ •~9yn.e~W£ST_'- ..._ ,
• f ..l_O'I .. n.I.~.... tJlNfYl gQ" ... _" . • __AHT IIl.. PC __ ......~
• ..... w:0<I pJl,CKn Cl.US TEfV'Q9 ' ~ • f RE E UHU" "ED Uf'Gf\AD(II'
• ~""AU 1oAIrfaoCAU. fl.IGH DA'AAASfS . • lOOP__ • 24 _ , C..._ Aoo __

Move Up In Class with

•
Books and CodeCourses

CocIt CowH f« rlIt PC lor IBM PCnl:T/AT or coroeroe USer l"eoOiy ' anoorn crwecte-s.

seoo te~t lrom e~~ernal data ues. QW sesscos afl at any SPeed e-e te-e roocoes Code
leam'ng 000k (Spec.fy 5-- 114' 01 3-- 1/7 O'sk) Cal. # 107-PC .... 519.95

The WB20PA LogMaster Plus/Plus

$89.95 Complete Download Demo From Our Free BSS (908) 787·2982

\\'ith our help. learning code is easy,

Am.f:a Code Counts on cassette tapes to help you
prepare for the code test atthe next level ,
NOYKe CalrS. (O·8WPM) Cat # 100-T... 5S.9S
Snior ( 011'1' (0· 18WPMj 2 tapes

Cat. #101-T .,510.9S
AlIYalKt4 ( OIfS. (S· l8WPM j Cat #103-T 5S.9S
b lra Class (ours. ( I J·22WPM j Cat, # 104-T 5S.9S
G.neral QSO (o_n. Cat. # 1OS·OT.,. 5S.9S
hlro QSO (oune Cat. #1 06-0T... 5S.9S

, -,
• +-_o_ __

, -t- - -.~"

RECEIVE PICTURES LIKE THIS
;WfWlffRt: - OIRECTLY FROM SPACE

ON YOUR NOTEB<XlK COMPUTER!

w ll or Wrl~' lor lJd,lIYM h,/or"'dtioH
MJIIiFAJ( · " 3 Rollin 1,,"-" R<>IId . MoIIon, VT 05488

r.Ias/efCaod and v..., . 1102·89).7006 . f p : 802·89::H;859

CIRCLE 1118 ON REA DEA SERVICE CARD

--""- -,...,- - - ..... .OM .- pIygS ......., _ ... __ "" 01 ,.,... 11M
___I<lopPC.... "'....~_.... k>,.,...PC(..~"",

fI<Ilobook, or _ 1<Iop1 """''IIh "'_I*.IlOI I"""""'JpoIl- -~ lew
"f;tt1OO<Jo<f' -.._

CAN rOLJR ANTENNA
SOFTWARE 00 THISf'

___"'_-"'1< $ $ PU.~""

................-g-""~_GOf.s. E , e-AU.

...... __ ... -... 12-) _ 1 __ ......__.... '2_._.....
f (ATURE S INClUllO : -...._\RWOia). I ' • GOES,
..... HF f .. . 0N<:l wn.. 10 Diot; (E>;I_ ... [ ""_ ~

NOT R~f . '''"'9'' ~.v. Slr.;g" ~~ - EWln ""'" NOAA
. nd GOESiI.ud.. T_ R""""""",• • 256 Cot:n/6ol 511_ cA 0<' 1,
l 02h 76a _ _ SVGA • VESA~ilIIo " Zoom" !IOO"I> •
____Enftoo_"•GIf filo(lwlpO: " F_e-u:_
•~r_9 .... . c OP T. ; ",...9 ..
• Dot __t- _""""" . l~ _ _

Ooooto,o lVSA~. 9 1 "'.... _ T_at __ i'l(),O,A.

I' .......... Hf FAX To. . . .. • e-.~ Lloof'o
_ . 000. ,"' .._ ......_0l0~ '" S139 ' '''''' ....... ...

._-

....S( ' .. e<_ ""'" " "'0 """ .........
r'&-'-'&- _

i-""
~ {<n *"4 Mf-" ,"

./ Full Duplex Autopalch ~.iL;~~
'/ 9 1 1 Ernergency A ccess ~_ o:>

"'Reverse A ulopalch .11"01 Re striction ,
./Voice Mail -' Voice IO's ./ BSR X1 0
,l'VoicefToneIDTMF Paging ,l"Sct1eduler
'/Unks oI'P rogranvnabie Courtesy Tones
/ Hardware Logic 110 "'HF Remote Control '
"'-Morse Code Practice ,.rAemole Base ,

PCRC/2 Combines the power of your I
XT/ATplationn with a h igh quality p lay and I
record voice d ig itizer creat ing the u lt imate

repeatereonl~lef'. 1't4#N- $ 69S ;
5 16-563 -4 7 15

Fn 563-4lt6 8B5' 286-1518 ~ .=
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Number I on your FeedblIck card

73 Review
by Dave Martin W6KOW

The HANDI·Finder

North Olmstead Amateur Radio Depot
(NOARD, Inc.)

29462 Lorain Rd.
N. Olmstead OH 44070

Telephone: (216) n7·9460
Price Crass, partial kit $27.95

Build this versatile, accurate DFer semi kit in an evening.

Photo A The HANOf-Finder k.it was easy to assemble In less than an hour.

Reasons lor owning radio direction-finding
equipment are many, OF gear can be

used for locating a source 01 unintentional in­
terference , documenting jamming, or lor
what is probably the best justification of all:
The fun of T-hunting with a local group of
transmitter hiders and hunters.

To get beyond the hand-held-next-lo-the­
body method of determining the bearing to a
transmitter, some specialized gear is need­
ed. Even at VHF and UHF, often-cumber­
some OF antenna arrays are often seen con­
nected to exotic equipment carried by seri­
ous DFers. By contrast. the HANOI-Finder
OF device marketed in partial kit form by
North Olmstead Amateur Radio Supply De­
pot is small enough to be hand-held, is easy
to use, provides a sharply defined bearing,
and is inexpensive. Its only apparent disad­
vantage is 1SCklegree ambiguity; if you don't
know the general direction of the signal, you
will have to move until the bearing changes
to solve the problem of whether you are re­
ceiving the "front" or "back" of the signal.

Designed by Bob t eskcvec KSOT S and
based on a circuit published for use by the
Coast Guard Auxiliary, the HANOI-Finder be-

comes the antenna lor an ordinary hand-held
radio on either FM or AM. A carrier Is needed
to make the system work. The HANOI-Finder
works by switching at an auclio rate between
two antennas. In addition to hearing the sig­
nal's modulation, the operator hears a con­
stant audio tone-until the plane of the two

"Getting into the
open, however,

demonstrated that the
HAND/-Finder works

as advertised. "

antennas is perpendicular to the signal path.
The tone then nulls sharply, indicating the
bearing to the target transmitter, wh ich is 90
degrees to the antenna plane. Modulation on
the carrier is unaffected; only the tone nuns.

How It Works

Powered by a 9 volt radio battery, the cir­
cuit is based on a single C04047B IC that

contains an oscillator and a flip-flop that pro­
vides complementary symmetrical square­
wave outputs. Switched at an audio rate be­
tween two antennas, the switching-rate audio
tone is heard unless both an tennas are re­
ceiving the signal at the same time and are
therefore in phase.

B uilding It

The North Olmstead kit includes a 1-5/80 x
6' circuit board with all of the electronic com­
ponents mounted on th e boa rd. Working
carefully, I finished th e circuit board in 45
minutes. Not included in the kit are the en­
tenna elements, coax and connector, handle,
battery, and two 118- pop rivets to mount the
battery holder.

For antenna elements, r used two 18'
lengths of 3132' brass welding rod. (My near­
by welding supply store simply gave me two
rods-eno ugh for two sets of antennas­
rather than writing up such a small order.)
The vertical parts of the antennas are the re­
ceiving elements, and me distance between
them can be optimized for a particular fre­
quency bane!. For OF work mostly on 2 me­
ters, I settled for a spacing of about 14 inr:h­
es. Alter forming the U-shape elements, I
soldered crimp-type wire connectors that are
bolted to the circuit board.

The 13-page construction and operations
manual suggests using a paint-roller handle
to hold the HANOI-Finder. I chose a $1.42
plastic model that is threaded at the bottom
and tits a painter's extension pole. A vise
and hacksaw came in handy. Attactling a 6­
fool length of 50 ohm coax and a BNC coo­
nector completed the building project.

Us ing the HANDI-Flnder

First experiments were near my house­
too near, as it turned out. The manual notes
thai used indoors, too close to buildings or
even large trees, multipalh signals will pro­
vide mul tiple nulls and no dear ind ication of
bearing. Early experience confirmed this.

Getting into the open, however, demon­
strated that the HANOI-Finder works as ad­
vertised. The audio tone is apparent even on
weak signals, and there's a sharp null when
the a ntenna array is perpendicular to the
bearing to the transmltter,

The final test was 10 talk my wife into driv-
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P.O. 80x1234, Olmito, TX 78575(210) 350-5711

Model CPX counterpo ise k it for Butternut models
HF9Y·X, HF6Y, and HF6Y·X; substitutes for ground Of
elevated rad ials. self -supporting tubing b olts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.

Model HF9Y·X (shown to the reft) IOf 80f7S, 40, 30, 20,
17,15,12,10 and 6 meters.

N o, w e won' t insult you r intelligence by telling you that it's a
"hallwave· or that ANY vertical w ill operate more efficiently without a
good rad ial system than with one ; it certain ly won' t! If you want
expensive fairy tales talk to our compelitors! If, however, you've no
room fo r even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You' ll not only save a tidy sum but you'll work OX that the shorter
and more lossy no-radial "halfwaves" can't touch because both the
HF6V-X and H F9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on mare bands than any of
the so-called hafiwaves. Ask for our f ree brochure for complete specs
on all Butternut mode ls and receive technical note DLS-1 "Dirty Little
Secrets from the Antenna Designer's Notebook") that show s you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to lea rn the truth the
hard way!

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWI

••.presents the best way for NEW HAMS to upgrade your
skills. If CW is frustrating, here's the decoderltutor for you.

All hams, and SWL lis­
teners, too, will enjoy
years of visual decoding.
" ln my 50 years in radio, this is
the best decoder and tutor I've
seen. Morse (C W ), RTIY, A!\.1­
TO R, SITOR, NAVTEX...all
spelled out on a bright L ED read­
out . It's great for viewing what
you're transmitting, too!" says • Touch-button control / 7 function keys
Bern ie. the B-1 7 radioman and • DPS Fi ltering aids decoding
long-time ham expert. H igh • Built-in RS232 port for PC and printer operation
quality, Engl ish construction. • J2v to 16v DC

r-- ------------ ....A£!ion Communications Bernie says, " There's nol enough room here. It 's 1

@
170SWesuninster Drive 1 worth calli ng or wri ting now 10 find out more! " 1

~
Greensboro. NC 27410 1 For FREE in format ion about the M orse Master, 1

'\ I (91 0) 299-1298 1 call (910) 299·1298 (9 am - 9pm East . time).

Or."" btI,,,,for £~'~!W R""'"App l' C'alkNIJ LJJ 1__ ~o~rde~)n ly. ~I~-800-647-0564.:.. _ ~
Ing around as I simulated a T-hunt with the
HANOI-Finder on its paint pole outside the
car. I cheated by knowing approximately
where the transmitter was-the continuously·
broadcast, low-power ATIS (automatic termi­
nal information service) AM signal associat­
ed with the con trol tower at an airport about
six mil es from my house . This ta rget was
picked because I knew I could get quite
close to the transmitter without driving to the
top of a mountain.

We played the game. First we solved the
ambiguity problem by driving fa r enough to
get a consiste nt bearing shi ft. I found that
"picket lencing" associated with weak signals
heard whi le underway mobile prevented gel·
ting a distinct nutl; we pulled to the curb alot.
Within 20 minutes, though, we were dose to
the airport, and driving around it confirmed
lhat the ATIS antenna is on top of the control
tower.

Photo B. The compact, lightweight unit is
powered by a 9V battery and mounted on a
paint-roller handls.

The BoUom Line

The HANOI· Finder work s well on any
ca rrier-based signal that its Ie can hear.
By changing the antenna elements, the unit
sho uld wo rk a s lo w as 50 MH z and a s
high as 450 MHz. The circuit could also be
used with a pair of d irec ti onal antennas
that would solve the ambiguity problem from
one location-at the expense of hand-held
portability.

In its srmprest form , using a hand-held
radio wilh a HANOI·Finder offers versatile ,
accurate , easy-to-use direction linding fo r
about $35. How could you beat that? iii
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Five-Element T-Match

VHFYagi
Excellent performance characteristics on 2 meters.

by Marty Gammel KA0NAN

wound the half-wave section of coax into a
four-turn choke to fit into the plastic box .
The combination of the ferrite beads an d
the four-tum choke gives good isolat ion of

the fced line and avoi ds
rad iation from the feed­
line s hie ld. The d imen­
s ions for the "T" ba rs
came fro m standard de­
s ign lengths for gamma
matc h pa r ts . T he " T"
match design gives a very
c lea n de s ig n. wi tho ut
skewing.

Building the Beam

Once all th e old el e ­
ments ha ve been removed
from the boo m. ma r k
where you need 10 drill to
mount a ll five ele ments. I
fo und th at by mounting
the elements in the center
of the boom. the spacing
for the "'1''' bar straps was
mo re ma nageabl e . The
beam will also look be t­
ter. If you can use a dri ll
press to make the element
ho les. they will probably
be more ex actl y perpen­
dicular to the boo m. After
the holes are drilled. try

Photo A. Balun assembly. ready to install:

Ref. = 39-3/4"
Driven = 38~7/8 "

1st Dlr. = 37~7/8 "

2nd Dir . = 36-3/4"
3rd Dir. = 35-112"

•-,

director, so I used 9" r - - - - - --- --- ------ --- - ---,
fo r driven -el eme nt ­
to-first-director spac­
in g. For second and
third directors. I used
15- 1/2" and 17" spac­
ing . T he I n- square
boom was big enough
for this small. 5'-long
anten na. I used 3/8 "
d iamete r a lum in um
tubi ng for all the ele­
men ts a nd the "T "
match bars.

As an extra feature
on this antenna. also L --::::-_::-::-::-_ _ --,::-_ --,_...,._-;; ---'
from the ARRL A'l­
tmna Book. 15th ed i­
tion. I added a ferrite bead choke on the
quarter-wave line sec tion of the balun. The
local electronic surplus house proved to be
a source fo r cheap fe rrite beads . I al so

Balun
Box

..... 13" -+- 9" -r- 15-112" -r- 17" ..

Figure I. Five-element:Z meter beam.
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l fi nallY decided to gel started on a long­
overdue new yagi for my rooftop antenna

farm. here in Minnesota. I needed a clean
pattern with about 9 to 10 dB gain for FM
repeate r and simplex work.

I have tried several d ifferent types of an­
tennas in the past. but I' ve never moo us­
ing the '''Y' match with a half-wave balun.
So. I looked in the ARRL Antl'mla Book.
15 th ed ition , for g uida nce . T he balun
looked easy.

Due to our harsh winters, I needed to en­
close the balun. and I also needed a good
solid mount for the 'T' match feed point. I
chose a plastic box from Radio Shack thai
measured 2-112" by 4-5/8 ~ to house the
balun. The beam itself was easy. using a s'·
long square boom from an old TV antenna
as a starting point. After removi ng the o ld
elements. I decided to use a close standard
spac ing of IY for reflector- to-driven-ele­
rnent spac ing. I wanted a close-spaced first



and bottom of the freq uency area of design.
By noting the pattern of the S WR c urve
Y9u will know whether 10 move the match
bars in or out for the best match. Move on ­
ly about liS" a t a lime , recheck ing th e
SWR curve as you go.
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Figure 2. Balun box/or 2 metu yogI.

Photo B. Close-up 0/ balun box. Note the "T OO match ba rs and the driven element.

Radio Shack
Part '270-222 T Match Bar

Feedpo lnts
2-112" x 4-5/8"

i
50- 239

~

.., -Bracket From ---Balun To Boom
Spacer From
Balun To Boom

Flatten
Approll . 112"

I 318" Tubing I OJ/
'4 6-112- T Match ·1B..

, 3/4" Tr im On
Each End

r-'

'-
RG-59U Coax

.

down the mast, away from the antenna.

Tuning Ihe Com pleted Antenna

Tuning the antenna is easy, Con nect the
coax. SWR meier, and your radio to the an­
tenna. Chec k the SWR at the to p. center,

As.~mbling the Choke and Balun
Assembly

Start with a piece of RG-59U about 14"
long an d pre pare bo th ends as sho wn in
Figure 2. Do the same to a 26·112" piece
for the other balun section. Allow 3/4" on
each end of bo th coax sections for dress ing
the ends. Wind the longer section of coax
into a four-tum co il. Tape thc coi l tem­
porarily in a couple of places, just to hold it
unti l the finished balun is installed in the
plastic box . So lder the sh ields fro m bo th
sections of coax together (sec Pho to A). In­
stall the balun assembly in the balun box:
be cert ain all connectio ns are correct. In­
stall a closed-end crimp-type connector on
each end of the cen ter conductor of ha lf­
wave coax. Install the I" #S bol ts through
IOC crimped connectors using washers, and
apply a washe r and nut to the ourskie of the
plast ic box. After doing this , re mov e Ihe
tape from the coil. Install as many ferri te
beads as you have room for o n the end of
the quarter-wave coax section: I had room
for six ferri te beads. So lder a closed-end
c rimp-type connector to the shield and then
connect it to the fourth mounting bo lt for
the 50-239 panel -mount fitting. Solder the
center conductor to the center terminal of
the 50 -239.

Apply Crystal-Cote o r some o ther type
of sealer to everything in the balun box.
Anach the 'T match bars to the balu n box,
and bend the ends of the metal strapping
around the driven element and match bar.
Then drill holes 10 bolt the straps to the
tuhing (sec Photo B). You will need abo ut
l -VS" between the "'I' bars and the driven
e lement. Spac ing for the st rap sho uld be
ab ou t 4 " from the ce nter o f each 1" #S
stainless steel bolt on the balun box, Fash­
ion a mounting bracket to connect the so­
239 10 the boom. It must be a metal bracket
to provide the needed electri cal connection
between the boom and the balun. I used a
piece of pl umbe r 's pe rforated stra pping
that was in my junk box, and cut it to shape
with tlnsnips. Mount the bracket to th e
boo m with a sheet metal screw (see Photo
B). Dri ll a weep hole in the lo west corner
o f the halun box for drainage o nce the box
has been mou nted o n the boom.

Check a ll connections, nuts, bolts. and
screws, and then mou nt the antenna on a
non-conducting mast. ready for tuning. Tape
the coax to the boom and bring the coax

filling the 3/S" tubing in each hole a nd
c heck for squareness to the boom wi th a
square.

Cut all the elements to length. and flatten
on e end of each of the two 6·112" match
bars-about 112" will do. Dri ll a JlS" hole
in the flattened area and round off the cor­
ners (see Fig ure 2). Attach all five elc­
mcnts to the boom usi ng the I " stainless
steel screws.

Now drill ho les fo r mount ing the 50­
239 and the I" #S belts in the plastic box,
and attach the 50·239 with three o f the
four belts (see Photo B).



Photo C. Completed fil'~-delllelll vertical yo gi.

Tools List

Electric drill
3IS" drill bit (for holes in boom for elements)

1/4' drill bit (for removing old elements from boom)

3/32' drill bit (for #6 bolt holes for 80-239 mounting)

5/32" drill bit (for #8 screw holes)
Tinsnips

Electrical tape

Waterproof sealer (tor balun; can be spray or brush-on)
Plumbers' strapping or thin copper or aluminum (for balun, and .,... bar to driven element

mounts)
(Optional) drill press for dri lling all holes
(Optional) 9/16" drill bit lor 8 0 ·239 to balun box center hole, or you can use a 112" dri ll

bit and file as I did.

Solder and soldering gun (for crimp type connectors inside balun)

Many thanks to John Berglund K0 UBA
for his help in editing. If you have any ques­
tion s. send them along. with an SASE. to
me at 1703 Hewitt Ave west. 51. Paul MN
55104-1 128. 73 and happy ham ming . iii

nice neat pigtails on you r coax ends so that
they will be easier 10 attach. This design.
with its close spacing. gives a very clean
pattern of radiation. with at least 9 dB gain
and a front-to-beck rat io of 32 dB.

"Be careful when you are
cutting the coax to measure
the lengths, and check the

velocity factor for the
coax you use."

I cut all the aluminum to length with a
tubing cutter: this gives a more fin ished
end than if you cut it with a hacksaw. Each
element is installed through the center of
the boom and fastened with a I" #8 sta in­
Icss steel screw (two screws are not needed
for each clement). Any type of non-metal
spacer that you have may be used for sup­
port ing the balun box , to give the proper
spacing for the "T" bar straps. I pu t a I"
sheet metal screw through the plastic box
and spacer to ho ld them in place. If you
ca nnot find an o ld T V boom. most local
scrap meta l dealers sell aluminu m square
and round tubing.

Be careful when you are cutting the coax
to measure the lengths, and check the re­
locit.'" foetor f o r the coax you use, My RG­
59U had a ve locity fac to r of 66 %. The
number of ferrite beads is not critical. but
they do stop radiation back do wn the coax
shield. Be sure 10 dri ll o r file the hole for
the center of the 50-239 j ust big enough ,
but not so big that yo u get a sloppy fit- it
does have to seal ou t the weather. Tune the
antenna before you weatherproof and seal
up the plast ic balun box in case you may
not have wired the connections right. Make

Mine was very close to the center o f the
designed-for frequency. and only had to be
adjusted about 118" from the text. B~ SUrf'

/(I /IIuk~ all adjustments of the straps 011 th~

"T" bars equal,

Builder 's Notes
I bought the ferr ite beads and the plastic

ball to mak e a clean weatherproof feed
point. but all the aluminum came from my
stoc kpile of old T V an tenn a parts . A ll
hard ware is co mmon. and can be bo ug ht
from any local hardware o r building supply
store.

Parts List
5'-lon9 tvsquare aluminum boom (old TV antenna type)

2-112' by 4-518' plastic box (Radio Shack 11270·222)

3/4" by 1· spacer (wood. plastic. etc. for balun box mounting)

5 to e temte beads to make a ferrite choke (see text)

12.5" section of RG-59U coax (finished length) (see text)

25" section of RG·59U coax (finished length) (see text)

2 pieces 3/8" by 6-112" aluminum tubing rr match bars)

1 piece 3/8" by 39-314" aluminum tubing (reflector element)

1 piece 3/8" by 38-718" aluminum tubing (driven element)

1 piece 3/8" by 37-7/8 aluminum tubing (first director)

1 piece 3/8" by 36-3/4" aluminum tubing (second director)

1 piece 3/8" by 35-112" aluminum tubing (thi rd director)

2 #S by t ' flathead bolts for attaching 'T match bars to balun bo x

6 sa by 1" flathead self-tapping stainless steel screws
(for elements)

2 118 by 1" flathead self-tapping stainless steel screws
(for balun mounting)

4 ' 6 by 3/8" flathead bolts with nuts & washers (for 50-239)
1 So-239 panel mount fitting (lor feedline attachment on

balun box)

2 112" by 3" metal straps (for attaching "T" match bars)
4 #6 by 3/8" flathead stainless steel bol ts with nuts & lock

washers
3 crimp-type closed-end connectors (for coax connections

inside balun)

You may have 10 find a few assorted bolts and washers in your
junk box to complete this antenna (see text.)
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Number I on your Feedback ClI n::1

Remote Tuned

Active Antenn a
Tune this easy amplified HF antenna without leaving your chair.

by Ken Cornell W21MB

J2

Figure 2. Receiver coupler: Except fo r the varactor tuning parts, all parts are as specified in
my original article.

Revr

+

-
~TO

12 V

r

sc ribed in my original article.
The receiver coupler is shown in Figure

2. T he variable vo ltage output to the varac­
tor is fed through a le ng th o f insu lated
hook-up wire that is taped to the coax cable.
A 6-32 S.S. machine screw is mounted in
the base pipe cap to accept same .

-
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pi ece of perf boa rd (or the circ u it and
mo unted the parts on both sides to perm it
inserti on in the PVC pipe. Pipe caps arc
used at both ends and the coax cable is fed
through the bottom cap. The antenna is a
piece of I" diameter alu minum tubing 4­
112' long . Assembly is the same a s de-

FIgure I. The remote tuned actn e wlttHJ1la. Gate bias fo r me 85170 IS mO.It Important/or best
performance. t used a lOOk potentiometer for R I and. after the proper setting was found. I
measured the resistance each side of the potentiometer and replaced wilh same value 1/8 wall
resistors.
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The March 199 3 issue o f 73 Amatell r
Radio Today contai ned an article that I

wrote covering an active an tenna usi ng a
MOSFET. As described. it is a very broad­
band device. By adding a tuned in put ci r­
cu it. a desired fr equency range co verage
can be increased in se nsitivity and selectiv­
ity. T he problem arises as to how to tunc
the remote an tenna from the radio shack.

The pract ical solution is to usc a varac­
tor. also called a luning diode. A varactor
acts as a capacitor with an adj ustable value
which can be changed by app lying a vari­
able positive bias voltage .

The an tenna circuit is shown in Figure I .
The varactor (V) is placed across the tuned
circuit (L IIC I ) in series with a 0.1 JlF ca­
pacitor tha t acts as a voltage blocker and a
bypass . The variable voltage is fed to the
vamctor via an RF choke.

Due to the basic design. the antenna is
basically a monobandcr: however. the con­
struct ion cost is minima l and two ante nnas
can be fabricated from a 10' length of I ·
I I2 ~ white PVC pipe.

Varactors are not a common item found
in every mail o rder catalog . but I ha ve
fo und two so urces: Hosfclt Electron ics.
2700 S unse t B lvd . • S tue be nv i lle O H
43592 : and DC Electronics. P.O. Box 3203.
Scottsdale AZ 8527 1. Hosfel t has a variety
and I ha ve u se d their Motorol a ty pe
S MV I6623 M (catalog #M VI 6 62JS ) that
comes in three matched units for $1. DC
Electronics offers a variety of sizes thai in­
elude A M tu ning d iodes with capacit y
ranges at 450 pF. 1 have orde red some o f
these to try out.

The tun ed circui t (L1/C1) and the varac­
tor (V) have to be resonant through the de­
sired amateur band. For 80 meters. I used a
small 5116" diameter by I ~ long coil form
and wound 50 tu rns o f #28 enamel wire .
Ct is a 5- to-6-mm 50 pF trimmer. Try 100
turns for 160 and 25 turns for 40 meters. I
usua lly wind more tu rn s than my target
value as it is easier to remove turns than
add them. A small slug tuned form would
also help in zeroing in on the desired range.

I used a 1-1 /4 "· wide by 3- 1/4"-l o ng
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For the experi menter. a JFET can be
subs tituted fo r t he M O SF ET . Thi s

Figure 3. PC board pastern and parts placement diagram.

Parts list
To suit frequency range desired. I would suggest
that you consider RF croees for the inductance.
They are cheap and come in many values 10 suit
any Irequen::y range desired. Consult you r LJC
I/S. Frequency Chan (found in most handbookS).
50 pF trimmer capacitor. Used lor Irequency
adjustment if needed.
varacror I suggest using VMAM1 09, nhas a
range of 450 pF 0 1 vonand 30 pF 0 9 volts
(DC Electronicsl ·
Are all disc type with 351101t rating.
All 114 or 1/8 walt carbon type.
l OOk potenliometer. RS . 271-284 or equivalent.
See text
1(11( potenliometer. AS ' 27 1-1715 or equivalent
(Add ition 10 lhe origlnal rece iver ooupler design.)
1 mH for HF and higher values lor MF 10 LF.
See text.
SPOT switch.
Your revcme coax connectors.

L1

Capacitors
Resistors
R1

e,
V

AI/a llable trom Digl-Key Corp., P,O. acx 677,
Thief River Falls MN 56701; (BOO) 344-4539.

Drilled and etched PC beards are avai lable from FAR Circuits.
18N640 Field ct. Dundee IL 60 118, lor $4.50 plus $1.50 5 & H.

RFe
T1
SWI
.n.J 2
B5170,
B5 170P

revision is show n in
III

m i nor ci rc u i t
Figure Ia.

I~;iE::J "171 ~ Ir"""'''''' ClUU'~ I
1 9 n lt:fJ

vO' AI TO C l C2 I
C - IC11~ lotC 2 + _ 1'3
I ~V[ • 1 I -$~ 12111lC 3193

..mo", --l ~ J

L 1

..,
4-

Great Gift Ideas!
The Adver-tisers in this issue

are avallahle to help ) 'OU ",ith
)'our Holiday Shoppill~!

Call them Today!

BackPack Beam ?
Tb~ rune ng and;o~lU HalfS<:ju.l r~ rece i~a lher 1J2hl
In m)' pad : as I foll_ e<t lilt trail up 1I1l0 ~llll mber. Wilh
3 hn Iill dusk I lMd~ camp. Twol~ and HaJf5qu.ar~
...·u ready at 50 ft. I could eeae10 ~1~mllY~ \I~n ihe
5m,lI~s' ~1l:;!1al '!oJnI~ d un 31>0\ ~ 3 silkv sueece . And mira
cl~-by da-wn m~ 1 wans were hu rd on every ccnueem.

10 M 15 ~1 17~1 20 ~ 1 30 M 40 ...1 Add
~ S·U S46 $5n $60 $70 p't H
lnfoPak S1- Ptans: T~chNOIc I,U - S7ppd L:SA
AntennasWest Ord . r Hotline,

Bo~ SE:062-S. Provo lJ[ 8-4605 801· 373-8425
CIRC LE 36ll ON READER SE RI/ICE CA RD

, .
_ ... ...... .-... ..._,PWS. .W(I__ U. rl ld~.:;;
"''''''_101 l(,Ir.. _ llII.lS1SlIl !lor_,.. 0IIi0r h,
1V ..... l ·S ..._' $IS lIS_ IM C . W!l!IO,a
r:LII11Y'-. $ISlIS , ••11«- IIri'Cf _ $12 III ftt ll:lil.folUl
1IIl3III. S12.lIS . _ _ . 51n s ...., 31.)0 lIS .. 5-'I.S2 l1S Sg"'!.::~ I
JWu_~ $11 ts W' . l h.. . ... 'u, all (Ilf 1Iol ;O-<;:-1» M
E...",""l _ ..... , "" __ $'2\1~. _ , I our ..10",,,,,,,,,,,
c.laIl>g. 1 1.00. c.o D '. ... 01( , _5600

SCRAMBLING NEWS
1552 Hertel ..... ...123, Bu1I. lo . NY 14216

I/oice/'FA)( (71 6)8'4-2088

CIRC LE 36 ON READER SERVICE CA RD

REFERENCE lEVEL. ....
... _ '_ n " po
e-_ " dIlort n_no_
ZEAOSPAH~pla<es

r .a/yl:er" _ lPII' _
and ilCtIo31es 8I.OCI
oernod" aIOI lor 03f'PV8/lIeI1l
rnn""cw,"9

SPANconIl'O/S tie *'CIh at t!lo
spec1rUm beonf...r«l i/IO
iIIJI(lmalaily MIIds__,_..

Rf INPtIT 0MX:efIIS sq"!IlI tI be
_ ~ less ..... 2 IIiIIl tI

'1- ...... tlJlXl t.tII:

-

TUNING 1IdlU51s t!lo centltr freQLMI<y ol l~

...,alyzO' 110 lI\3! sognals oI .-neresl apflOar at fie
ce<>ler 01 fie cjsplay i/IO Iheor /reqJIncy ill 'ead
OUI 0'111>0 lCO

VARSPAN """-'ta .... .... 01
.... spect'l.OIl bIn;! " , 110 19r
ClO5'!f~".--. and
_ ~ luCII lICWiCY

•

~oceNoIO. or

~. """'­
~ wtrl opoonalllO'llClCl

SWEEPRATE comrol$ tnt
sptI«l 01 .... _ across
!hi CRT.

~,II• .,.,,,,,,,, s:ylec

~rcl·lPo ',,~

"'ill' .Y'..odfJor1l ..... .

POWER s..,"" has 3
posdiOl1s Batter; (lperailOn.
$lordly¥1d AC L'1l\I Ope<a- •~ ~,­

!'OI'I. Ell DC Power switch/~ -.
or""iI' PM* b 12 vol ---

BATCN3 S'fIOtaI~ PSA-65ol tl
llD"Ilo teJa:IfY .. c:vo:< 6 ton

2 1 MHz In One eep!
AVCOM'sNewPSA-65APortableSpectromAnalyier

The newest in the line of rugged
spectrum analyzers from AVCOM
offers amazing performance foronly
$2,855,

AVCOMS new PSA-65A is the
first low cost general purpose port­
ab le spectrum an alyzer that's
loaded with fea tures. Irs small ,
accurate, battery operated, has a
wide frequency coveraqe . a must
for every iectmcten's bench. Great
for field use too.

The PSA-65A covers frequen­
cies thru 1000 MHz in one sweep
with a sensitivity greater than -90
dBm at narrow spans. The PSA­
65A is ideally suited for 2-way ra­
dio, cellular, cable, LAN. surveil­
lance, educational, production and
R&D work . Options include fre ­
quency extenders to enable the
PSA-65A to be used at SATCOM
and higher frequencies , aud io
demod IOf monitoring. log periodic
antennas, carrying case (AVSAC),
and more.

For more information, write, FAX
or phone.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD
RICHMOND. VIRGINIA 23236
804-794-2500 FAX: 804-794-8284
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73 Review
by Charles Warrington WAIRZW

Midland 73·005
Transceiver
A full-featured HT at an entry-level price.

Number 9 on your Feedback card

Midland Consumer Communications Division
1690 North Topping

Kansas City MO 64 120
Telephone: (800) 643-5263

Price Class: $239

My first 2 meter rig was a digitally synthe­
sized Heathkit mob ile which utilized

lever switches to change frequencies. It was
a neat little unit that took me 40 hours 10
build and was a dream to use. Then one
night. some low-life crumb dec ided to steal
it , along with my '67 Plymouth Belvedere .
Two days tater the po lice recovered the
car-c-s trtpcec. of co urse. No ttres . no
wheels, no rad io! That adventure kept me off
the 2 meier band for a wh ile. It also tau ght
me one major advantage of using an HT as
a mobile rig: You CAN take il with you when
you go.

Sure, you sacrif ice some ou tput power
and certain conveniences with an HT, versus
a ded icated mobile. But, if you live or drive in
the city, you'd better have some practical
method of protecting your rig from theft . The
only sure-fire method that I know of is to
yank the rig! Consider the HT as a possible
solution. An HT can sit on the seat next to
you , keep you In voice wi th the local re ­
peaters. and offer versati lity that a mobile
can't match. Simply remove the c igar lighter
plug and the BNC coax co nnector, and
you're good to go.

Of course, this illustrates only one of the
many reasons why HTs ha ve become so
pervasive in recent years. If you're thinking
about buying an HT, first you have to ge l
past the Future Shock of what's out there.
There are many to choose frorn l One way to
narrow the field would be to ask: How much
does a good 2 meter portable cost? Well ,
how much have you gOI?

Money is No Object

When I first laid eyes 00 Midland's latest
venture into the amateur radio marketplace,
I thought, "Hey! Not bad lor a $4OO-ish HT: I
immediately delved into the liquid crystal dis­
play and buttons without ever checking into
the price. (Herein lies the difference between
purchasing and playing with a review unit.)

Well , I kept the test rig by my side for sev­
eral weeks, happy as a clam, until I noticed
the Model 73-005 in a catalog , sporting a
$239 price tag . What? Midland can offer this
sophisticated, surface-moun! technology, mi­
crocomputer-controlled, 2 meter transceiver
for less than 250 bucks? (In case yo u
haven't shopped around , this price falls into
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th e "rock-bo ttom" range .) So, how good
could it be?

First Glances

Now, you' re probably th ink ing, "Yeah,
right. For that price it's probably a real no-­
feature cheapie.· But the 73-005 HT is no
slouch. This Is a nice little radio!

The actual transceiver is a tiny 5-112" high
by 2-1 /8" wide by 1-5116· deep. (I grew up
pre-Nintendo , so I st ill lind myself in awe
over the cramming of so much electronics
into such a small package.) Still, the Midland
is somewhat larger than the very smallest
rigs that I have seen. You can attribute much
of that size to the big duckie and optional
high-pcwer ballery. Even so, this unit has a
clean look, and is quite small enough.

The l CO panel is easy to read, and it is
flat. Many HTs on the market have convex
panels that are susceptible to scratches .
Midland's design avoids that problem.

Tough Enough

I like to carry an HT with me whenever I
go mountain biking or hiking. They are very
nice to have with you in the woods and in
the mountains. You can slay in touch, ueten
around, or just know that you could summon
help in the event of an em ergency. One
thing you don't need on the trail, however, is
a frag ile piece of gear.

The new Midland is solid. Very solid . The
transceiver Is constructed on a dle-cast alu­
minum chassis. It resembles a commercial
transceiver, which is no surprise, considering
Midland specializes In commercial gear.

Thi s radio is also equipped wi th a PTT

LOCK feature. This deactivates the PTT button
to prevent accidental transmitting.

Design

This baby is a tad more conservative in
design than many of the latest HTs. It looks
more like a police portab le than some of
those Star-Trek·looking amateur models I've
seen lately. Still , I'll give Midland good marks
for ergonomics.

The VOLUME and ROTARY CHANNEL SELECTOR

contro ls are easy to adjust without looking at
them. The push-buttons on the trent pad
were designed for daintier dig its than mine,
but I can still push them one at a time-even



Continued on page 37

receiver section. The receiver is up to (low­
end) com mercial specs. 60 dB adjacenl
channel rejection is better than most. II is a
high ly selective radio with a very respectable
0.16 IlV (12 dB SINAD) sensit ivity as well.

The receiver has extended range capabili­
ties . You can dial up some local police and
other agencies for the heck of it. You can al­
so hear the National Weather Service. The
VCO stays locked from 135 to 170 MHz.

The transmitter will put out 5 watts with an
automotive 13 .8 VDC power input. The Mid­
land is not real picky about DC power, it wilt
run happily on anything from 5 to 15 VDC.
The c irc uit is re ve rse-pol ar ity protected .

Not e that the center pin of the 12
volt input jack is negative.

The transmitter section gives you
plenty of choices when it comes to
output power level. The elPT.L but­
ton se lects HIGH, MIDDLE, or LOW
power operation. W ith the optional
12 von battery, this will give you a
choice of 5, 2.5, or 0.35 walls out­

put. W ith the standard 7.2 voll battery you
can select from either 2 watts out on HIGH or
MIDDLE or 0.35 watts out on LOW power.

Semi-duplex operation is available by us­
ing two different memory frequencies. The
2/oup button along with the FUNCTION button
will gel you into DUPlex mode. You can also
swap the transmit and rece ive frequencies
by pushing the c/sc/M along with the FUNC­
TION button.

You can select a frequency w ith either the
ROTARY CHANNEL SELECTOR, or by direct entry
to the keypad. You can adjust the channel

steps w ith the 3JSTEP and FUNCTION

bu ttons along with the ROTARY
CHANNE L SELECTOR knob. For re­
peater use , press the 7/sB button
atong with the Funct ion bulton to
switch from - offset to + offset to
simp lex operation. The offset is ad­
justable, too.

The Battery-Save function gives
you even more choices. This func­
tion allows you to reduce the cur­
rent d rai n to 1/3 during rece iver
standby. In th is mode the receiver
takes a sample once every single
second. This is great for working
voice oul in the field, but it can be a
problem receiving packet. Pressing
th e 5 /SAVE button while press ing
th e FUNCTION bulton (located just
above the PTT) toggles this feature
on and off . The unit also has an
Auto-Power Off function .

Midland shipped an accessory
tone squelch board with the review
unit. The Tone Squelch control al­
lows you to gate a signal through
the receiver squelch only when a
pa rt icular C TCSS (Con t inuo us
Tone Contro lled Squelch System)
tone is being received. On trans­
mit, you can similarly generate this
partic ular subaudible tone to ac-

950 rnA (5W)
650 mA (2.5W)
350 rnA (0.35W)

650 mA (2W)
650 rnA (2W)
350 mA (0.35W)

Specifications

Special AUractions

The Midland 73-005 has more functions
than you can shake a stick at. Let's take a
look at some of the highl ights :

-Large Capaci ty Nickel Cadmium Battery
Pack

·LCD Con trol Panel
-Multi-Function SCan
-20 Memory Channels
-g eoeater Offset and Reverse Switches
-rcne SquelCh + (PIL)
-Dial Lamp (LCD)
-a e r tery Save Function/Auto Power Off
-instant Squelch DefeaVMonitor
· Speaker/Mike and 12 Vo lt Input Jacks

Nole: The Tone Squelch Module is an ac­
cessory, as is the oversized (high-power) 12
vol t ballery pack. A 12 volt wa ll charger and
a speaker/mike are also available.

The 73-005 comes standard with some
nice features. The DTMF (Dual-Tone Multi­
Frequency) encode touch pad has become a
staple in the market. But not all HTs have the
decode feature as well, which allows you to
emulate a personal pager of sorts. The LCD
screen disp lays the number being decoded
and "beeps" when activated.

Probably th is rig's best feature is its hoi

"Probably this rig's
best feature is its

hot receiver section. "

Frequency Range 144·148 MHz lX, 130-170 MHz RX
PLL Lock Range 130-170 MHz
Modulation Type F3
Channel Sleps 5,1 0. 12.5,20.25,50 kHz
Antenna Impedance 50 ohm, unbalanced
Input Voltage Range 5.Q.16.0 VDC
Nominal Voltage 7.2 VDC
Current Drajn (approximale):

Tlilnsmil

5W (13.8V) max
2W (72V)

Max devia tion «: 5 kHZ
Freq stability +/. 10 ppm from ·~ C to -HlO- C
SpuriOus & harmoniC erresscns Less lhan -60 dB
Dimensions 152 x 63 x 34 mm
Net weight 300 9 (wilh battery and antenna)

13.8V
H;
Mid
Low
7.2 V
Hi

"~
l~

Slandby 0 .35 mA
Save 0.15 mA
AulOpwr ofl 0.7 rnA

RX (144-148 MHz ham band only)
Sensitivity (12dB SINAD) less lhan 0. 16 .. V
20 dB quieting Less than 0.25 ..V
Distortion Less than 5%
Squelch sensilivily 0.161.1V max
Audio output power 250 mW 10 % dislortion al8 Ohms
TX
RF output power

with my sausage fing ers. These buttons are
01 the rectangular rubber variety. They feel
like the erasers of 16 tiny new pencils.

Say, where 's the squelch knob on this
thing? It was cleverly "sewed off" at the fac­
tory. The owner's manual describes this as a
"set and forget" Iype knob, and J kinda like it.
II reminds me of a Child -p roo f cap on a
medicine bott le. I don't like to constantly ride
the squelch , anyway-it really isn't neces­
sary. Still , if YOU're a knob twidd ler, you may
lind this feature irritating. Tough twiddling on
the Midland.

On the left side of the 73-005 you will lind
Ihe usual-looking rubber-eovered PIT button.
Just above it is the FUNCTION button,
which combines with the fron t pan-
el buttons to offer a wide array of
fea tures. Below the PTT is a LOCK
bulton which mechanically holds
the battery onto the transceiver.

EXTERNAL SPEAKER and MICRO­
PHONE jacks are located on the
unit's topside, next to the BNC AN-
TENNA jack. In between the VOlUME and CHAN­
NEL knobs is a Iiltle red LED. This ind icator
lights when the unit is transmitting. The light
becomes dim as the battery weakens, indi­
cating a ctJarge is needed.

On the right side all yo u will find are a ca r­
ry strap loop and an EXTERNAL POWER con­
nector. This connector, like the MICROPHONE
and SPEAKER [acks up top, has a little rubber
plug to help keep water and dirt from enter­
ing.

There are two more buttons on the front of
the 73-005 you need 10 know about (aside
Irom the touch pad, of course): the
CALl and the SQUELCH/MONITOR but-
tons. The CALl bulton will generale
a 1750 Hz repeater access code
when depre ssed along with the
PH button . This BURST TONE EN­
CQOER is unusual on rigs manufac­
tured lor the U .S . mark et. The
1750 Hz lone is common in Eu­
rope, but rarely used in the States.
The SOUELCH/MONITOR button sim­
ply shuts the sq uelch c ircuit o ff
while it is depressed. Pu sh it to
hear weak signals that are barely
breaking through.

The LCD d isplay indicates fre -
quency, channel step, and special
functions. These include PAG (Pag-
ing), OUAL (Dual Watch rece ive) ,
APO (Automatic Power Off ), oUP
(semi-Duplex operation), F.l. (Fre­
quency Lock) , T.SO (Ton e
SQuelch), P.l. (PTT Lock protec­
tion), C.SO (DTMF Code SQuelch),
s (battery Save), B (Busy scan­
remer than the pause scan default
mode), and + and - (repealer off­
sets). The LCD also d isplays the
memory add ress number and
memory mode. The number line
s ty le mete r ac ros s the bottom
functions as an S-mete r on re­
ceive, and as the RF power meter
on transmit.
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"The beginner's guide to the exciting
world of amateur radio."

VisaMC _ _Check _

--
Radio Fun is packed full of

information to help you get more fun
out of amateur rad io . Basic " how-to" articles
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Midland 73-005
Continue(/ from page 35

cess "cjosec" repeaters o r particu lar individ­
ual stations.

This miniature board took me all of 10
minutes to install, and f ive 01 those were
spent looking for a small screwdriver. The
clamshell housing comes apart lickety-split
after removing just four screws. Inside there
is a very neat array of microc ircuitry. The
thumbnail PC board sticks to the main board
with its own adhesive backing and a tiny
multi-pin plug makes all the connections. To
operate the TONE SQUELCH feature, press the
4/T.sa button while pressing the FUNCTION
button. If you want to real get tricky, you can
simultaneously utilize both the sub-audible
TONE SQUELCH and DTM F CODe saUELCH. Tw o

independent subaudible tone frequencies

can be programmed into the memory banks.
Tone frequenc ies are selected via the ROTARY

CHANNEL SELECTOR.

Conclusions

For this review, I shoved the Mid land 73­
005 unit into my backpack, tossed it onto the
passenger seat of my car, and clipped it to
the handlebar bag on my mountain bike. It's
been on h ikes in the mounta ins, to the
beach , everywhere . let's cui to the chase.
Money is important 10 most 01 us and this rig
is priced quite reasonably. It offers more fea­
tu res than you will probably need. The re­
ceiver is hot and the rig is very sturdy. You
can lock the PH button and the operating
mode to prevent improper operation. That's
handy if you're active outdoors.

The speaker audio is very good. To get
better audio you will probably have to fo rk

over quite a bit more money. I found this 10
be a cool radio, too. I didn't have a problem
with the output power circuitry turning into a
hot hamburger during normal use. (I don't
usually ra g-chew on 2 meters .) The alu­
minum chassis does a good job dissipating
heat.

This is not the easiest HT to prog ram .
This article should give you a good feel of
th e essentia l operat ing hieroglyphics . Still,
the Midland wifl perform we ll fo r you-just
don't forget 10 bring the instructioos along.
The manual is detailed with plenty of illustra­
tions to get you th rough.

Midland has made a triumphant return to
the amateur radio business after a long hia­
Ius. They have done a fine job with the 73·
005 hand-held transceiver. Their next project
is a UHF model, wh ich is a lready in th e
works. iii
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Melt Your Way to Better

Breadboards
Discover the Macro Surface-Mount breadboard method.

by Brad Thompson N1 JIJ

punch and d ie is typ icall y rather s lo ppy.
Thus, squeezing the punch forms a raised lip
or burr on an MSM pad's copper surface. If
you punch through the board's insu lated side
(i.e. , with the insul ation in contact with the
steel pun ch and the copper side agai nst the
punch's die) the copper burr overhangs the
pad 's edges and reduces the insulation path.

A lso, epoxy/Fibergla.s material acts as an
abrasive, fu rther wearing the punc h. When
the edges of pads exhi bit a tom rather than
sheared appearance, di scard the punch or rel­
egate it to paper and cardboard.

!\ISM 's Electrical Properties

While epoxylFiberglas laminate and hot­
melt g lues o ffer die lectric st rength of ap­
proximately 500 volts and 650 to 1300 volts
per mil o f thickne ss respectively (i.e. a 12­
mil board should withstand 6,COJ volts), the
practical working voltage for an MSM pad
cemented to a ground plane falls well be low
the dielectric limit.

manufacture the inner laye rs of multilayer
boards.

For MSM breadboard applications, you
can use single- sided epoxylFiberglas board
(com mon ly de signated as G-I 0 o r FR-4
stock). Material of 0.01 r insulation thick­
ness laminated with l-ounce (0.00 14") cop­
per works well-a common hand-held paper
punch easily penetrates the la minate, and
normal leve ls of soldering-iron heat won' t
de laminate the copper.

To c reate MS M co nnec tio n pads , you
sl ide a piece of laminate into you r paper
punch and squeeze. The pad wiII pop out
like a miniature tiddlywink unless you place
a finger over thc punch 's exit side.

If the remaini ng lami nate sticks to the
punch, work it free with a twisting mot ion.
To pre vent cuts while handling the sharp­
edged laminate, wear a pai r of lightweight
colton gloves.

No one will ever mistake a paper punch
fo r a precisio n too l, and the fit between

Photo A. Using MSM techniques, YO/I call build circuitry onto almost any surface f rom plate
glass 10 business cards 10 wood 10 Plexiglas.

Cha nce s are , yo u bu ild o ne or mo re
breadboard versions of your amateur ra­

dio projects be fore you commit them to a
printed -circuit bo ard layout, or you may
even skip the PC vers ion altogether and sim­
ply package the breadboard.

BUI if the fun's wearing thin and you ' re
"bread-bored," your standard construction
method may be at fault- no single bread­
boarding method meet s e ve ryone's needs.
For example, perfo rated grid board and
wire-wrap tec hniques work well for logic
and low-frequency analog circuits, but lack
an adequate ground plane for RF ap plica­
tions.

Iso lated pads carved into shee ts of un­
etc hed copper-clad laminate so lve the RF
ground p lane problem but are tot ally im­
movab le, as are through-hole Tenon stand­
off insulators. Termi nal strips soldered onto
copper-dad so lve the relocatability problem,
but they' re relatively bulky and add to board
height

Enter the Macro Surface-Mo unt bread­
board method, or M$M for short. Using the
MSM tec hnique. yo u kee p you r bread ­
board 's co pper-c lad ground plane intact and
install con nection pads where ver they ' re
needed . Yo u can easi ly remo ve u nwanted
pads and relocate their replacements and, as
Photo A shows, you can even build bread ­
boards on almost a ll)' substrnte- from win­
dow g lass 10 business cards.

Be st o f a ll , yo u won 't tic up mu ch
"bread" in your breadboards-the raw mate­
ria ls cost a penny or two per connection, and
the tools you 'll need are availab le nearly ev­
erywhere.

What are the secret ingredients? The con­
ncct ion pads consist of disks of thin sing le­
sided copper-clad printed circuit board lami­
nate punched from sheet stock with a $3
hand-held paper punch (see Photo B). Hard­
ware-s tore hot-me lt adhesi ve secures the
pads to the ground plane.

Forming (he Pads

Printed-circuit board material consists of
one or two layers of copper foil laminated
onto an insulating sheet. Wh ile most of us
are familiar with the thicker sizes so ld for
fabricati ng one- or two-sided etc hed circuit
boards, thc PC board indu stry also uses mil­
lio ns of sq uare yard s o f thinner stock to
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Photo B. A tight-shot ofthe MSM connection pads.

In practice. the creepage path ac ross an
MSM pad's edge from copper to ground
plane determines the voltage flashover mar­
gi n. While a ring of ho t-mell glue around
and beneath a pad may raise flashover vo lt­
age. gl ue thickness and thus flashover vo lt­
age is hard to control.

As a guideline. printed-circuit board de­
sign ru les impose a 150 volt limit for trace ­
to-trace clearances o f 0.025". Thus. adopt ing
a max imu m working vo lt age li mit of 50
volts for a l2-mil (o.OI r) MS M pad-to­
ground plane separation wi ll provide a con­
servative safety margin. Of course. if you're
usin g an insu lati ng substrate. pad-to-pad
flashover and substrate breakdown voltage
limits will apply.

Pad area and dielectric layer th ick ness
value determine the capacitance of an MSM
pad mo unted o ver a ground plan e. For a
worst-case assumpt ion of no glue layer. cal­
culatcd capacitance of a 1/4" diameter cop­
per pad and 12-mi l epoxy/Fiberglas dielec­
tric layer is 1.06 pF (picofarads).

In practice, edge effects Increase and the
thickness of a hot-melt glue layer decreases
capaci ta nce. A cluster of four MSM pads
measured 1.08 pF per pad. a value reason­
ably close to the theoret ical capaci tance.

Dissipatio n factor (DF) . a measu re o f a
ca paci to r's AC pow e r los s. varies fro m
0.00 1 to 0. 120 fo r ho t-me lt adhesi ves . a
range that brackets G -IO a nd FR-4 lami­
nates' DF o f 0.0 I8-given the small amount
of adhesive used. RF losses won't present a
problem in most MSM breadboards.

Ap pl)'ing the G lu e

Usc a sharp hobby knife or sing le-edged
razor blade to shave a 118" by 1/8" by 111 6"
thick flake from a hot-melt glue slick. Size
and thickness of the flake isn't critical. but
too litt le glue won't fully wet a pad's under­
side and too much glue wi ll form a messy­
looking ring around the pad. A Hutc practice
will demonstrate the proper amount of g lue
to use.

Place the glue flake on the substrate using
tweeze rs o r need le- nosed pl iers. P ut an
MSM co nnect ion pad (copper side up) over
or against the flake. Using a small (20 wall)
soldering iro n. tin the pad 's surface with
60140 rosin-core solder.

As the so lder me lt s. so d oe s the g lue.
which secures the MSM pad to its substrate
after cool ing. While the gl ue remains lique­
fied, you can slide the pad to a slightly dif­
ferent locat ion. If you incorrectly p lace a
pad. simply reheat and remove the pad. Use
a section of copper braid or solder wick to
absorb leftover g lue.

You can obtain ~tSM materials and tools
locally. with the possible exception of thin­
su bstrate copper-clad PC lamin ate. If your
local surplus outlet doesn' t stock the la mi­
nate. check mail-order surplus deale rs who
advertise in 73.

Also, contact local printed-circuit board
manufacturers and PC laminate suppliers for
availabili ty of scrap and leftover material.
To get started. you can purchase a 3- by 5"

tria l sample.
e no ug h for
ove r 200
M SM pa d s .
from the au ­
tho r for $4
postpaid (see
add res s at
end of story).

Assembly
Techniques

B ef o r e
so lde ri ng a
component to a pad, trim and lin all o f the
component's leads. Bend a lead to fo nn a
" foot" and place the "foot" on the pad. Ap­
ply a SOldering iron to the lead and pad. si­
multaneo usly melting the so lder and soften­
ing the g lue. Adjust the pad' s position, if
necessary. and remove the iro n. Allow the
gl ue to cool for approx imately 30 seconds
before moving the part or bending its leads.

As noted. MSM pads can slide on a " bear­
ing" of molten glue. but the first component
lead soldered to the pad effectively pins the
pad in place. While the first connection is
the most difficult to make. subsequent con­
nections go more eas ily.

Use a hemostat o r locking tweezers to
hold a component while so ldering. Grasping
the lead between co mponent and connection
hel ps keep excess so lderi ng heat ou t of tem­
pcrature-scnsiuve components.

For best resu lts, usc a low-wattage solder­
ing iron-a 20 wen iron with a 1116" tip
works we ll. To solder leads 10 a copper-clad
ground plane. use a larger iron of .w to 50
watts capacity. Apply enough heat to make
quick. clean connections and minimize soft­
ening of the glue securing adjacent compo­
nent pads.

If yo u' re installi ng MSM pads over a
ground plane. use an ohmmeter to check for
pad- to-ground short c ircuits cau sed by ex­
cess solder or too-long componcnr teads.

To make connect ions between pads. use
light-gauge solid- o r s tranded -cond uctor
wire . Sol id wires hold thei r shape when
bent. an advantage when rou ting many con­
ductors among pads . You can use thermally­
stri ppable magnet wire for interconnections.
but for bes t resu lts trim and tin ind ividual
wires before soldering 10 pads. Tinned cop­
per wi re strung with sections o f insulating
tubing also works well.

Layout Suggestion..

While the MSM method encourages a
free-form approach to breadboarding. you'lI
gel best results by planning you r layout be­
fore you place a single pad . Proceeding from
input to output. convert your schematic 10 a
compo nen t-placement di agra m. A llow a
1/4" ci rcle for each MSM pad lit a connec­
tion po int. If you ' re usin g a co pper-clad
ground plane. a llow a margi n of approxi­
ma te ly 114 M to 1/2" a rou n d the g rou nd
pla ne ' s edge fo r mo unr tng ho les an d a
shielding box . ifrequircd.

Route power busses parallel with the sub-

strate's edges. In general. you ' II find that
MSM layouts can closely follow a ci rcuit's
sche matic d iagram. easing troubleshootin g
and modi fication.

G iven a copper-clad ground plane, there 's
no excuse for insufficient RF filteri ng. You
can libe rally sprinkle bypass capac itors from
MSM pads and power-d istribution points to
ground. When bypassed on ei the r side . a
low-value resi stor passed thro ugh a clear­
ance hole in a sh ieldi ng part ition serves as a
feedthrough insulator.

You can use DIP (Dual-Inline Package )
components in a predomi nant ly analog- and
d iscrete-component MSM layout via "dead­
bug" and "porch" techniq ues. In the dead­
bug approach . you place the part with its
pins in the air and bend power and ground
pins to contact MSM pads and the ground
plane respecti vel y. Use individ ua l pins as
co nnectio n points fo r wiring-AWG #30
wirewrapping wi re works well .

As an alternative. you can mou nt DI P
co mponents on sections of perforated board
or sa lvaged primed-ci rcuit board, wiring the
IC s as a socketed subassembly and then se­
curing the "porch" board to the ground plane
with hot-mel t adhesive. If you r desig n con­
sis ts mostly o f DIP components, bui ld the
ci rc ui t on pe rlboa rd a nd tack on discrete
pans via MSM pad s.

If you experiment with nomraditjonal cir­
cuit substrates (e.g.• cardboard or unused
a....htrays). consider the substrate 's mechani­
cal and electrical properties. While an MSM
pad and its glue provide a margin of insula­
tion. wood. paper a nd cardboard lo se me­
chanical strength and can become conduc­
tive w he n wet , ca us ing e lec tric a l snea k
paths.

Glass and plastic subs trates offer superior
insulation but requ ire careful handling and
mechanical mounting. In general . remo ve
din, grease and corrosion product s from sur­
faces before applying hot -me lt glues. Other­
wise. MS~1 pads may separate from the sub­
strate due to poor glue bonding.

You can use a transparent plastic box. with
a remo vable lid as an enclosure for an MSM
circui t by building the layout on the box's
lid. However, the plastic may so ften beneath
each MSM pad. so apply minimum solde r­
ing heat for best results.

If you ' re uncertain about se lecting a par­
ticular combinatio n o f substrate a nd hot­
melt glue, conduct a pull te st by attaching an
MSM pad 10 the substrate and soldering a
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bond will f3i1 before the actual glue bond
between pad and ground plane fails.

A $0.25 single gl ue stick yields hun­
dreds or thousands o f connections, and a
canon o f sticks probably represents a life­
time supp ly for most amateurs. However,
hot-melt adhesives offer all kinds o f inter­
esting possibilities and chances are, you 'll
use more than you expect.

Beyond MSM assembly, hot-melt glues
offer additional applications for amateur
radio. For example. you can tack wires in
place, secure heavy or bulky components
to a substrate, and mount subassemblies in
cabinets. Ho wever, hobbyist-grade g lue
guns typically provide poor control of glue
n ow and produce unwanted stray fila­
ments o f glue.

Use a clean soldering iron opera ting at
reduced voltage via a variable-AC trans­
former to daub beads of melted glue stick
where needed. Hoi glue adheres to every­
thing (finge rs inc luded ) and ca n c ause
burn s, so wear g love s and use caution
when applying the glue. Periodica lly wipe
the iron 's tip on a damp sponge to remove
overcooked glue residue.

When applying hot-men glue to large
metal objec ts, note that the metal acts as a
heal sink and may weaken glue bonds.
Warm the metal beforehand for best adhe­
sion.

If you' re modifying or repairing a con­
ventional printed-ci rcu it board, use MSM
pads as tic points for discrete components.
While it's pre ferable to secure MSM pads to
an area of ground plane. in most cases you
can a lso cove r sig nal traces wi th pads.
Trace-to-pad capacitance will amount to on­
Iy a fraction o f a picofarad per pad. and stray
signal coupling shouldn' t present problems.

Drawbacks 10 MSM technology include a
tendency for reheated pads 10 slide on a g lue
" bearing." Use a scribe or so ldering aid 1001
10 hold a recalcitrant pad in place. Also. af­
rer repeated so lde ring and unsoldcring, a
pad's glue bond may weaken. forcing you (0

replace or reglue the pad.
Hardware buill with MSM breadboards

tends 10 spread in two directions, fonning
shallow layou ts that are g reat fo r trou ­
bleshooting but somewhat hard to package
for some app lications.

While the author has used MSM technolo­
gy for several months, MSM remains an ex­
perimental assembly method- Iong-tcrm ef­
fects of storage, shoc k and vibration resis­
tance, and repeated thermal cycl ing remain
unexplored. In the trad ition o f amateur radio
experimentation, the author releases MSM
technology to the public domain. Your com­
ments are invi ted.

NOTE: To obtain a r by 5" sample of 12­
mil single-sided copper-clad laminate fo r
experimental MSM pad f abrication . send a
check or money order for $4 (U.S.) postage
and handling 10: Brad Thompson NlJll, 100
Powdermill Rd., MIS BX-233, ACIDII MA
01720. Iil

If your workshop includes an electric
glue gun . chances are you' re already fa­
miliar with the variet ies and brands of hOI~

melt adhesives typica lly stocked by hard­
wa re stores . If no t. here ' s a review of
what's available.

Hot -melt glues come in three varieties,
Polypropylene adhesives arc yellowish
wh ite in colo r and slig htly translucent.
Ethylene viny l acetate (EVA) glues are
colorless and translucent . Polyamide glues
are opaque and dark amber in color.

You ' ]] fi nd all three types in 112" o r
114 ft diamete r sticks of various lengths.
Yo u 'll a lso fi nd hot -me lt seal ants and
caulking compounds-avoid these, as they
don 't adhere adequately for MSM applica­
tions.

In exploratory pull tests, all three types
of hot-mel t glues provided strong bonds­
typically, compone nts ' bodies frac tured
before either solder or glue bonds rup­
tu red. However. pads secured with white
sealer/caulking compound fai led during a
moderate pull , well before component fail­
ure occurred.

Peel strength of copper on G-IO or FR­
4 board s toc k is approximately eight
pounds per inch of width . Various hot­
melt adhes ives o ffe r peel strengths ranging
from 13 to 45 pounds pcr inch of width,
and thus an MSM pad 's foil -to-Fiberglas

Hot-Melts for Hams

114 watt resistor to the pad . Allow two min­
utes for the glue to bond. Secure the sub­
strate in a vise .

Using pliers to grasp the resistor's unsol­
dered lead, apply a steady pull at a 45-dc­
gree angle with respect to the substrate. If
the glue bond fai ls before the resistor frac­
tures o r the so lde red connect ion peels,
choose another glue or substrate.

When assembling an MSM breadboard,
remember that bends in a component 's leads
help alleviate mechanical stress induced by
so ldering heat. Also, raising a component's
body above the substrate improves heat dis­
sipation and provides clearance for cross-un­
der wiring.

Dependin g upon fo rmulation, hot-me lt
glues soften at temperatures ranging from 70
to 163 degrees Celsius. Therefore, avoid de­
signs that heat the subst rate or dissipate
large amounts of power into MSM pads via
component leads. Provide longer component
leads for extra cooling.

Assembly Ideas

As an alte rnative to a paper punch, you
can use sheet-metal snips or even hcavy-du­
ty SCiS!'oOfS to cut rectangular pads and bus
strips. However, circular pads are free of
sharp comers which can cause sbort circuits.

Lightweight copper-c lad materia l fo rms
easily-assembled shielding partitions and en­
closures. Use EMI-suppres.~ion con ductive
adhesive-backed copper tape to form come rs
o f shields and for seam coverage. For per­
manent tape-to-substrate bonds, tack-solder
the tape and substrate at 114ft intervals.

~ .••
~ .
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Number 11 on yOU" Feedback card

Maxi-Loop 80
Here's a tried-and-true indoor favorite you can build.

by Richard Q. Marris G2BZQ

Those of us who frequent me lower HF
bands (80 and 160 meters) know that

sometimes the signal we want can sink into
the ambient noise and d isappear. This ap­
plies 10 both amateurs an d shortwave lis­
teners. The noise in quest ion appears to be
an amalgam of a number of sourccs-some
radi ated . some atmospheric , and some
man-made.

Many hams resort to the use of a multi­
turn tuned loop antenna for rece ption. Un­
fortunate ly, many are the n di sappointed
with the resulting lowe r signal strength.
Still. the loop' s directional properties can
reduce some of me noise . So. a preamplifi­
er is inevitably used between the loop and
the rece iver. This increases signa l strength,
but also amplifies the noise.

Such lower HF loops are usually capaci­
tor-tuned multi-tum affairs. with a single
coupl ing tum. The loo p ' s wire turn s arc
spaced close together or are even touching.

The loop recei v ing antenna has been
with us since the first days of wireless. It is
usually seen in the fonn of a small-space
domestic antenna. It is also used for direc­
tion finding (DF). especially in ships fined
with earlier radio telegraphy equipment. I
know. because I collect o ld wireless books
and I often used physically small-size MF
and lower HF direction finding loops dur-

II? =;)1

ing WW II. The ir perfo rmance was often. .
Impressive.

A review of the literature shook my poor
old brain box . producing the realization
that these Olde r-type loops were mostly

"The loop receiving
antenna has been with
us since the first days

of wireless. "

very. very efficient. small in size, and very
sensitive. They usuall y had thei r multi ­
turns spaced well apart. I also recall that
during more recen t experiments with multi ­
tum small-dimension tra nsmi tting loops,
the problem called "proximity e ffect" had

6 Loop Turns
& Coupling Turn

Coupling
Gamma Tap

C l

been encountered. usually from the wi re
turns being too close together. The prox imi­
ty effect may occur in cases where insulat­
ed turns are close-wound (e .g. one wire
tum apart). As the turns are brought close
to each o ther, the current density around the
ci rcumference of each conductor gets redis­
tributed. The result is a 105..<;' in sensitivity or
signal strength. For any reader who is inter­
ested, the prox imity effect is analyzed more
deeply in the ARRL A ntenna Book ( 16th
ed ition). and in other textbooks.

I decided to experiment to try and im­
prove the loop's se ns it ivi ty (i .e . s igna l
strength) and selectivity (to reduce the am­
bient noise le ve l and o ther interference).
The ex periments compa red va rious t urn
spaci ngs and various methods of coupling
to the receiver. For the initial expertrnents.
a convenient suitable-s ize cardboard carton
was used a... a simple frame. A reel of pvC
covered hoo k-up wire and a roll of ma.sking

Max Signal
---=---~

10

Figurr J. Maxi-Loon 80 alltenoo profile.
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I!!!:I:!iII JPS Communications Inc.
P.O. Box 97757, Raleigh, NC 27624

Technical Liee (9 19) 790- 1048 FAX (9 19) 790- 1456
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,/ Power line Noise

,/ Multlple Heterodynes

The NIR-IO Noise Reduction Unit gives you REAL effective
reduction of band noise, power line noise, igni tion noise, com­
puler noise, steady static, ere . from your received audio WITH­
OlITREDUCING TIffi AUDIO BANDWIDTI-I! Listeningon the
ham bands is pleasurable through the reduction of noise and
interference. New software version 3.0 offers enhanced notch
performance and a peaking function to improve the while noise
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"First and Finest in Noise R eduction Products"
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Figure 3. The Maxi-Loop 80'sframe and winding.
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Figure 4. Mounting the antenna frame 011 thr box.

tape held things in place and allowed for
q uic k alte ratio ns . After severa l ho urs '
work. using a freq uency around 3.5 MHz. I
wrote down a loop specificat io n:

I. To be usable indoors. the loop must be
small. lightweight. and decent to look at.

2. The goal is max imum sensitivity (i,e.
greatest signa l strength) with maximum se­
lectiv ity.

3. A minimum of 1/8 wavelength of wire
would be necessary. as pe rfo rmance falls
o ff when proceeding with muc h less.

4. The estimated size was 18" x 18" x 6"
using six wire turns spaced at 0.6" apart.
from conductor center to conductor center.

5 . A form of gam ma match coupling

would be used in pre fe re nce to the usual
loop coupling tum.

6. To obtain the absolu te best results the
loop wou ld be an 80 meter band rnonoban­
der.

Design Description

The resu lting loop profile is sho wn in
Figure I . The loop frame is neatly pivoted
on the flared base with a small plastic box,
which encloses the resonating vari able ca­
pacitor and sundry wiring.

The ci rcu it. Figure 2, shows a six-tum
loop resonated by a 75 pF variab le capaci­
tor. The coupling to the receiver is a fonn
of "ga mma" match which. in the o rigi na l

cardboard carton experiments. was proved
to provide better sensi tivity than the more
typical coupling tum. The frequency range
is 3000-5000 kf-lz, with excellent sensitivi­
ty. Note : If CI is replaced with a 200 pF
variable capaci tor. this will g ive a freq uen­
cy range of 1750-5000 kHz. with perfor­
mance falli ng o ff somewhat bel ow 2500
kHz but still usable. A slow-mo tion dri ve
wou ld then be required with C I '" 200 pF.

The result ing pe rformance. thro ugh out
the 80 meter (3 .5 MHz) band was lively,
with a high degree of signa l st rength and
good select ivi ty reducing. the ambient noise
level substantially. A preamplifi er was not
necessary with a good superhet communi -
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• Packet Radio .
Portable & Affordable!

FREE CATALOG
This huge 100 page ceta­
log covers everything for
the shortwave, amateur
and scanner enthusiasts.

Request It todayl

• Baudot
• Sitor AlB
• ASCII

. • Swed-ARC

• FECoA
• FAX

• POCSAG
_GOLAY
• ACARS

• A RTTY-reader andtone-decoder In onel .DTIIF
• Easy to read two-tln" 40 character LCD. • CTess (PL)
• No computer or monitor required. • DCS (OPL)

Forget the limitations you have come to expect from most "readers' •
The self-contained Universal M-400 Is a sophisticated decoder and
tone readero ffering an exceptional rangeof capabiliUes. The SWL will
be able to d ecode Baudot, SITOR A & B, FEe-A, ASCII and SWED­
AAO. Weather FAX can also bedeooded 10 the printef port. TheVHF­
UHF listener wiU be able 10 copy the ACARS VHF aviation telelype
mode plus GOLAY and POCSAG ci9ta1 pag6f modes. Off-the-air
decoding of DTMF, CTCSS (PL) and DeS is also supported. The M­
400 can even be programmed to passonly the aucloyou want to hear
based on CTCS S , DCS or DTMF codesol yourchooslng. TheM-400
can run from 12 VDC orwith the SUppliedwalladapter. TheAmerican­
made Universal M-4OO Is the affordable accessory for every short­
wave or scanner enthusiast Only $399.95 (+$6 UPS).

INTRODUCING THE UNIVERSAL M-400
A totally new concept in code I tone readers!

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068

• Orders : 800 431 ·3939
• Info.: 61 4866-4267

* No Exter nal Power

*Simple Installation

*VHI<'. UHF, HF (lo~1l

* S ma rt l>ogTN Timer

* Perfect For Por ta ble

* As...emhled & Tested

1-800-8BAVPAC
fIi!!!I!Pl Uoo.&22-9722~
--.I (503) 47H700~

400 Daily LaM
P.O. 8 01. 5210

Gran ts Pass, OR
97527

Model BP· j
Packet Modem
M<Uk in U.S.A.

Wlletho!r you 're an expene oced pecketeer or a newcomer wanling 10
explore packet for the firsl lime, this is what you' ve been wai ling for!
Thanks 10 a brea kthrough in dig ital signal processing , we have
developed a liny, full-featured, packet modem at an un precedented
low price. The BayPac Model DP-I transforms your r C.compatihle
computer into a powerful Packet TNC,
capable of suppornng sophisticated features
like digi pe.alin g. file traru; fers, and remote
terminal aCCC$$_ SOW is the lime for YOU
IOP O the PACKET REVOLUTIO~!

CIIlCLI: 269 ON READER"RVICI CARD

" The R8 is like a breath of fresh air, with its

ground-up engineeringand up-to-date digital

control from the fronl panel. I am very pleased

tn see a quality HF receiver of American

mannfacture thai should successfully

compete on the world market "
Bif/Clarke

73 Amateur Radio Today

When we introduced the American-made R8 Worldband
Communcanons Receiver, we knew it would be judged by some very
disceming ears, experts accustomed to the finest in short-wave listening
equipment from around the world. After listening to the wor1d 00 the
Drake RS loud and dear, they have
delivered adecisive verdict.

They appreciated the AS's
sensitivity, clarity, simplicity, and all­
around versatility so much that many
of them declared the R8 simply the
best of its class. High praise, indeed,
from very well-traveled ears.

But why take the word of mere

experts? Put the Drake RS to the test yourself with a 15-day money­
back trial period 00 factory direct purchases, and let your ears be the
judge. If you're not impressed by Drake's quality, performance and ease
01operation, all in a receiver costing less than $1 ,000.00, retum the AS

Receiver within 15 days, and we'l
refund your money in full, less our
original shipping charge. To order
your AS factory direct, for more
information, or for the dealer nearest
you, call 1-800-723-4639 today.
We're confident that once you've
listened to the RS, your ears will
hear 01 nothing else.

R. L Drake Company
P.O. Box JOO6
Miamisburg, DH 45343
U.S.A.
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In touch with the world.
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0.6 mm conductor

TandyfRadio Shack 27Q..233
Jackson C809 or cacz,
or similar smej ceramic
variable cepecncr
Or alternatives see text

Refe rences

The follo wing are some of the
tex tbooks used fo r re fe rence .
The first two are readi ly avail­
able, whereas the o thers are col­
lec tor's items. Suc h older text­
books should not be scorned. as

the conclusion that I' ve reached is thai
some of the older loop designs were proba­
bly superior to many of the present-day de­
signs. S uch books can often be found at
flea markets. etc.

I . All/em/as by J. Kraus.
2. Till' ARRL AllIenna Book. 16th edi­

tion.
3. The Aclmirally Handbook of l¥ireless

Telegraphy, 1938.
4 . The Radio Designers Handbook ,

1953. by Langford-Smith.
5. Til e Handbook: of Technical Instruc­

tion for Wireless Telegraphists, 1942, by
H.M. Dowsett and L.E.Q. Wallen.

6 . Radio Techniques . by A.G. M ill s ,
1943/44.

7. Outline of 1Virefess. by L.B. Turner,
1921 .

8. Measurements ill Radio Engineering,
by EE. Thorman. 1935.

Though the construct ion is very simple ,
it must be fo llowed as closely as possible
as the design has been targeted at the 80
meter band only, and I've been somewhat
amazed how c ritical the tum spac ing ap­
pears to be to ge t max imum signal
strength.

The transmitt ing amateur will obviously
be using the loop wi th a receive r. a nd
the main antenna on the transmi tter. It is
absolutely essent ial that the loop is deacti­
vated O il transmit, o the rwi se the whole
transmitted power will arrive at the receiv­
er input. with quite devastat ing res ults . The
method that I adopted is to " sho rt" the
RG S8 loop feedline at the po in t where it
enters the receiver. This can be done with a

m anu al switch. relay. or RF·
ope rat ed dev ice . Whatever
the method adopted, it should
be tried with g reat care at low
power and then at gradua lly
increased power. III

18" x 6" x 1/16"
1/4" x 1/4"

Parts List

5· 111 6" x2·518" x 1·518"
75 pF

..-
Obe<:he
length moulded wood
RG58 coaxial feedline with
suitable coaxial plug
Baseplate (see text)
Knob and extension shaft 10l'" Cl
5().loot reel ol PVC-covered single-strand wire

aox
Variable capacitor(C1)

1
1
1

4
1
1

1
1

eight polar diagram, with maximum signal
off the ends. and mini mum on the flat side
of the loop. Howe ver, due to the coupling
method employed. one lo be is larger than
the other. Though the purist may shudder at
this. it is an advant age as it redu ces o ther
unwanted sta tions' interference on the re­
ciprocal bearing (i.e. 180 degrees), and is a
qu ite del iberate feature of th e des ign. I
haven' t needed a preamplifier as there is
qu ite adequate signal strength with the loop
indoors at thi s locat ion in a bui lt-up area.
The loop should be kept well clear o f the
room walls and me tal objects and wiring
and pipes. etc.

Using a 2 wall QRP transmitter as an ex­
periment. it was possible to load up the
loop. However. with those thin loop wire
cond uctor turns. it is unlikely that the
transmitted resu lts would be very accept­
able.

side the box , the inv erted plast ic plate is
screwed to the box.

Testing and Operation

After plugging the coaxial feedl ine into
the receiver. which is tuned to 3500 kHz,
C I is rotated to resonance. This is repeated
at 3800 kHz (4000 kHz in the U.S.A . and
some other countries). T here sho uld be a
frequency overlap at ei the r end of the 80
meter band . The prototype tuned from ap­
proximately 3000 to 5000 kHz.

Tun ing to various stations over the 3.5
MHz band. you sho uld fi nd that there is
very adequate signal strength. with excel­
lent selectivity and low ambient noise. The
d irectivity of the loop is the usual figure-

"It is absolutely essential
that the loop is deactivated on
transmit, otherwise the whole

transmitted power will arrive at
the receiver input, with quite

devastating results."

Conatructloo

The lightweight box-style mainframe is
sho wn in Fi gu re 3. It cons is ts o f fou r
obcche wood pa nels 18 " x 6" x 11 16 ",
(Obeche ap pear!'> to be simila r to ba ls a
wood. bu t stronger.) Of course, 111 6" ply,
or other wood. could be used, wi th an in­
crease in weight.

The fou r panels 18" x 6" are corner­
glued together. with 114" x 1/4" molded
wood comer bracers. as shown
in Figure 3. Two 9" x 1/4" x 1/4"
mounting/bracing s tr ips are
g lued at the bottom, as sho wn in
Figure 3.

Onto Ihe frame wind s ix
counter-clockwise turns of PVC­
cove red slngte-conducror 0.6
rum-diameter hookup wire. with
the turns spaced a t 0.6" apart
fro m cond uctor center to con­
ductor center. The same wire is
used for the gamma mateh cou-
pling: tum. which is tapped onto
the ma in winding 4" from the top
left-hand comer (Fig ure 3) of the first tum .
It is run alongside the fi rst loop tum and
touchi ng it as sho wn in the ci rcui t. The
turn's ends (about 3") are secured by run­
ning them through small holes dri lled in
thc 9" x 1/ 4 " x 1/4" bracing/mounting
strips. and they can be pruned back later
du ring wi ring. To keep the turns exactly
0.6" apart. a blob of g lue should be placed
on them at the frame comers. Note: After
in itia l te st s. the loop fra me (and turn s)
sho u ld be varni shed outside and in side
with polyure thane varnish. This makes the
somewhat flimsy loop frame/winding (Fig­
ure 3) quite rig id.

Figure 4 shows the plastic box (5-1/16"
x 2-518" x 1-518"). which has a thin metal
lid fastened with four com er screws into
bra">.s threaded comer inserts. The metal lid
is not used.

First. C I is mounted in the box end ccn­
tcr. as shown. and the ma inframe loop is
secured to the box with two screws with
washers and nuts (F ig u re 4 ). T he two
sc rews pass through the 9" x 1/4" x 1/4"
bracing strips. and the inverted plastic box .

Us ing the d iscarded metal box top as a
dri lling jig. drill fo ur holes through the
flared mounting base. which is a rigid. col­
o red plast ic picn ic p late. which loses its
o r igi na l ide n t i ty w hen inverted and
screwed to the box.

The RGS9 coaxial feedli nc to the receiv­
er is brought through a ho le in the side of
the plastic box. as shown. and is 48" long.
h is cleated to the inside o f the box .

After completing the si mple wiring in-

cations receiver. and this is with Ihe loop
on a table indoors alongside the operating
postuon. Howe ver. it must be remembered
tha t the results fro m suc h a loop may vary
from location to location and operator to
operator.
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..IRe
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
• I KW No-TuNE POWER AMPLIFIER
• 48 MOSFETs SINGLE ENDED P USH-PULL (SEP P ) DESIGN
• BUILT-IN A UTOMATIC ANTENNA T UNER
• HIGH-EFFICIENCY SWITCHING POWER S UPPLY

j

•

The JRL-2000F is the world's first
MOSFET HF linear amplifier,
designed using the same high tech,

,-__nology found in JRC's professional
high-power radio transmitters.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS­
FETs to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

high-speed automatic anten'- T~;;~~~:~::;:::
with memory capacity of 1820 cha ;
nels for instant QSY. Plus a high
efficiency switching power supply _
(80V-264V) with power factor cor-
rection to supress AC line currents,
an automatic antenna selector for
up to four antennas and a w ireless
remote control unit .

[~Rcl 3apanRadio Co...lJd.
•30 Park Ave. 2nd Floor Sew York. I\ Y 10022

Phone : (212)35S- 1180 fax : (212)319·5227
Telex : 961114 JAPA:-l" RADIO l\YK
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Amateur Radio Via Satellites

HAMSATS

Andy MacAlliSlet WASZIB
14714 Knights Way Drrve
_TX77083

New Satellites in Orbit
A one-day de lay due 10 poor

weather conditions was the ooly snag
in the launch 01 lour new satellites
carrying amateur radio payloads. Con­
ditions lor launch require that wind
speeds not exceed 30 mph, horizontal
Yisibi~1y be al leasl 1,970 feet. and the
cloud ceiling be 820 1001or higher.

On September 26, 1993, at 0145
UTe , the 59th rocket of the European
consortium Arianespace lifted off from
itS South American launch pad carT}'­
ing seven satellites bound lor an 80(}.

km-high polar orbi t . The Sidebar
shows the sequence 01events follow­
ing engir"le ignition. While this launch
was the a tst lor an Ariana 4 booster,
is was only the third lime an Ariana 4
had been used without any sirec-cn
boosters and the tounn lime lor the
ASAP (Ariane Structure fOf AUlfitiary
Payloads) platform. The ASAP is a
oonul-shaped mounting plate lor smaD
setenues near the base 01 the main
payload.

Number 12 on yow FMdblIck card

The Ariane 40 used lor V-59
stands 180 leet tan with a lift-oll mass
ol240,000 kg. It is a three-stage veti­
de capable ol placing 4,670 pounds
01 payload into the desired polar orbit.
The first stage (L220 ) Is built by
Aercspattale, end is powered by four
IiQuid-Iueled Viking V engines. The
second stage (L33) is built by MBB
Erno, and Is powered by a single
Viking IV engine. The l irst and sec­
ond stages use a bi liQuid teet. The
third stage (H10) \s built by Aerospa­
uere. and is powered by a cryogenic
liquid hydrogen and oxygen ruerec
HM-7B engine,

Most Arlane laUl'ldles are IOf rom­
munications satellites destined for
geostatiOnary Ofbits over the equatOf.
The main payload on V-59 was
SPOT-3. an earth ooservanoe satel­
lite used lor earth imaging and map­
ping. Us mass is anrosr 10 times thaI
of all the other satellites on the mis­
Sion.

01 the s ix small satellites
launched, two were based on the mi­
crosat design trom AMSAT·NA, lour
were 01 SSTL (Surrey Satellite Tech­
r'IOlogy Ltd.) design, and one, Slella.

was a space geodetic satellite lrom
CNES (Centre National d 'Etudes
Spatiales). Stella was mounted under
SPOT·3, Inside the payload adapter.

The two microsat-type satelli tes
were ITAMSAT, now known as ITAM­
SAT·OSCAR·2S, and EY ESAT·A,
now called AMRAO-OSCAR·27. Both
were buill irom deSignS originally from
AMSAT-NA, but with chaIlges and up­
grades. 10-26 is dediCated 10 amateur
radio service while A0-27 is primarily
for commercial uses and was con­
struc ted by Interferometries, Inc. of
Vienna, Virginia .

The three SSTL-style spaceaalt
include KtTSAT·B. now known as
KITSAT-0SCAR-25, POSAT·l , whldl
may be named POSAT·OSCAR·28
and HEALT HS AT-1. K-0 -25 from
SaTReC (Satellite Tech nology Re­
search Center) ol Korea is dedicated
to amateur use. PO-281rom LNETI in
Po rt uga l is primarily to slimulate
space application efforts in Portugal
and may be available lor some ham

ccerarco. HEALTHSAT·1 lrom SST1.
is 10 be used by medical schools,
urvversttles, hcscrtars and documen­
tat ion centers in Al rica , II carries
no equipment for amateur rad io
use, although tts downlink Is in the
420-430 MHz band. In Europe this
is not a ham band.

The lirsl signals heard from the
new harnsats were lhos8 01 AD-Von
436 .8 MHz. Within a day all 01 the
satelli les had been heard and were
being loaded with sollware and suc­
cessfully rommanded by ground eta­
lions. The SSTl craft carry 16-5-·'001·
long gravity gradient booms thaI are
deployed alter all tumbling motion
has been dampened by on- board
computer control. PO-28 and
HEALTHSAT-1 were both stabilized
within a few days. Boom deploymenl
was accomplished first on PO·28 and
laler on HEALTH SAT-1 by SSTL.
Control 01 K().25 was accomplished
from the group in Korea.

Last monlh's column contained de­
scriptions of the Irequency plans lor
the new remsete and further data on
thei r operation. While they will pro­
vide more digital communications lor
hams on earth, other onboard expert­
menls like K().25's color camera will
lumish new exceeeeru IOf those in­
terested in the seeonrrc aspects 01
amaleur radio eeteaees.

The End of ARSENE

On September 25th a group of
French ground·control stenons for
ARS EN E, the re cently lau nche d
French hamsat. made a senes of er­
tempts 10 recover control of their sater-

Ftgure t , Ariane payload "ight configura/ion. (Arianespace drawing.)

SPOT 3

•

Auxiliary
Payloads in
launch
configuration

ARIANE
(Short fairing)

ASAP (Artane
Structure for
Auxiliary Payload)

SPOT3
in launch
configuration

STELLA

Photo A. Preparing rile microsar payfoads ix /fie V-59 flight. (Arianespace pholo.)
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Photo C. Liftoff of the ARJANE 40 launcher (withou t stmp-cn boosters), Kouru,
French Guiana. September 25, 1993. (Arianespace photo,)

Pholo 8 . The ARIANE 40 launch vehicle (without strap-on boosters) into prepara­
tion on its table before liftoff, Kouns. French Guiana, September 25, 1993. (ArI­
anespace photo.)

lite. Since launch, ARSENE has had
problems. The 2 meter transmitter did
not function and commands 10 th e
satellite were not always executed.

The F5ELL UHF mocroounce sta­
tion was used to send a long series ot
telecommands on 70cm to ARSENE.
The F5ELL system includes a zs-soot
parabolic dish and 2,000 watts power.
F5PL monitored the ARSENE down­
link on 2.4 GH-z with a 23-foot dish.
Nothing was heard alter several at-

tempts. It is likely that the satellite has
experienced a catastrophic failure,
Some eltorts will be made to regain
control, but prospects are not high in
France.

Many stati ons made contacts
through the ARSENE transponder.
It is hoped that the groups responsi­
ble fo r this ambitious satellite wi ll
use the experience gained to build
another,

III

00:00
00:04
02:39
03:48
04:48
04:53
16:44
17:1 7
20:39
22:56
24:27
26:34
29:00

Flight Profile of V·59
Ignition
Liftoff
First stage separation
Fairing jettison
Second stage separation
Third stage ignition
Third stage shutdown/orbil injection
SPOT 3 separation
STELLA separation
KITSAT, POSAT, HEALTHSAT separation
EYESAT, ITAMSAT separation
Third stage avoidance maneuver
End of Ariane mission 59

Madison Elec tronics
12310 Zavalla Street
Houston. TX 77085

* MADI~ON *
SHOPPER

•FREE List CaU

ORDERS: 1 (800) 231 ·3057
1 (713) 729·7300 or 729-8800

FAX 1 (713) 729·4766

New and Used Meters,
Tubes, Transformers,

Filter Capacitors

3~: And More

hambrew
FOR AMATEUR RADIO DESIGNERS

AND BUILDERS Quar terly

$20/}T.
Kitbuilders
Antennas
Telemetry

QRP
Ad\llnl?d

Basic
Packed With l'rojKIS! Bv Hams For IIams!

NOT SOLD IN STORES
PO Box 260083·Lakewood, CO 80226

VISA·1\.lC: l -ROO-5 -HA:\1 RIG

KAWA RECORDS
P.o. Box 319-ST

Weymouth, MA 02188
cres or money urder on~ We srup all cmers within 5 days.

OVE rseas please Md S2.00 forair mail.
MA rescems add 5%sales tax

MORSE CODE MUSIC!

SEN SATIONAL NEW WAY TO LEARN
CODE-Do Aerobics, Sin g, Jog, or Drive
wh ile learn ing code! A fun & easy way to
learn or retai n Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great for Novice, Technician
or the classroom. Order:

"TIlE RHYIl-IM OFTHE CODE"
Version 2 cassette today!

Send $9 95 and we 'll pay lhe shipping to,

CIRCLE 2 ON READER SERVICE CARD CIRCLE: 25 ONREADER SERVICE CARD
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Figure I . Resner TU-470 rear view. Nol lo scale.

RTTY LOOP Number 13 on your Feedback card

['2345J 120 VAC

6 78 9 Fu se Outlet

SPC S2 S1MRK BAY -:- BMK BAY -:- BMK0 0

10 0 0 0 I GND ..

120 VACRX AFSK FSK PTT
Power

Sw itches Reversed And Ve rt ical For Clarity

2 0

.10
o

PTT

S2 OPOl

--BO 0 4

(BMKlBAY)

#40 0 #6

(TRTY)

o 3

#1 '
o

FSK

rear frame. With a small fi le or Dremel
tool remove 3116 inch of the PC board
between your pencil marks . or until
there is enough room to insert the
phono board. Mark and drill the mounl­
ing holes for the phone board and set
aside.

OB9 Connector

Remove the loop supply plug and
unsolder the lead 10 the PC board.
Mark and form this hole to fit the con­
nector and drill th e 11'10 mounting
holes. Cut and solder a three-i nch
length of proper color-coded wIre to
each of the eight pins and set aside.

Figure 2. Swifch de/ail wiring.

..
o
S
#12
o

AFSK

5 1 SPOT

, 0

(BMK)

A 0>--­

(BAY)

' 0

#7
o
M

#13
o

RX

You will ha ve 10
enlarge the outlet
hole some . or pick
one that will IiI. You
can also purchase
three Radio Shack
audio cables, double
male. and cui them
in two, as you will
need five toter three
to the radio and two
to th e scope. You
could add the exira
cable and then have
the choice of operat­
ing AF$K or FSK.
When marking the
quad board. mark

jack , and the 0 89 l_ _ .::::....:::.;;~~::;,:::::.;="'==:- .J
connector locations,
leave enough room
at the outer edge for the terminal unit
case.

All of the cable gro t.mds do not
have to go to any special pins on the
temunat unit, but pins 23 and 24 are
not used. Use pins from 15 to 22 to
make up the neatest arrangement, in
any order poss ible.

Quad J ilek Phono Board

Unsolder and remove the 25-pln
connector from the PC board . Be
careful not to damage the solder­
through pads. line up the quad jack
board on the inside of the unit and
mark with a pencil at each end on the

Amateur Radio Teletype

General Information

Begin by unplugging the unit and re­
moving ue two rear screws. Slide the
modem out of the case. Remove the
one screw holding the main fuse and
push it aside. For RS·232 operation. it
is advisable to disable the loop supply
by lifting CAl and CAS. Then install a
4.lk 114 waft 5% resistor in the resistor
position marked wi th "RX' between
A20 and R25.

If you don't like to make up plugs,
you can purchase a Radio Shack fe­
male OB9 to female DB9 serial cable.
and cut it in two. Vou wiil have a spare
three-foot piece for later use. All the
cables will fit inside tho DB25 ccnoec­
tor housing.

Marc I. Lea vey. M.D. , WA3A1R
6 Jenny Lane
Ba/limore MD 2/208

l ast month. I hinted at a modifi­
cation to the Flesher RTTV terminal
un it that would enable it to run as
an interlace to some of the popular
RTTY software. This month. thanks to
info rmation prov ided by Joe Masu r
AA5YA, 01 Perkins. Oklahoma. I can
offer a way to accomplish Ihis transfor­
mation.

This modification is lor the Flesher
TU-470 terminal unit. I do not have in­
forma tio n regarding o ther Fleshe r
units. but I'd like to hear of information
developed in this vein by any of you.

(301) ~16-O11&1

-

Th6 SG230 St.A,o,A T· TUNEA is the but HF autlltuner at any prlCI. Ind 10
ptOII'lOlI '- Ilf')ClucI lhat IS II'lI.dIln thl US.... WI·... oIl1rlng " 'I Ihilluw"'lft<I
!>1st PfIC& 01 only ~9.00tl WHY l't1E SG23Q? BECAUSE: When )'OU tunl an
"'tenrll al ... baSe you Ii'll _",-ling the "'teMa, Insteed 01 /U8I mllehlng the
coax 10 V'oI raGlo lI"Mm other lunelS iUCh as !hi ATIiO, .le. Thl fIIUIl YOUR
S1GNA~ GETS OUT MUCH BEfTEt'l. The Klnwood ATSO. AT450 and omer
Ilrnllar Iuro&lS CIfl only IT\llleh 3:1 II'IismIlCIlU (YeS only 3:1) so forget IT\lllClllng
enylhlng but I la illy decenl '-"IIMI , TIll SCl230 CIfllT\llleh from 0 .5 Ohm to 10
kIlOhm antennas (up 10 a 200:1 fI'WSmlllCh). so" ...n el8lly IT\llICh random ,,"I'lll,
dIpolas, raJn.gunlll,~ carts. ale. Tha ..lUll MOf'IE POWEFl.

To _ . _ c!>ed< orrnonev order wilh $8,501Ot~ . • 1ong wllh 1''''''~__ ("""I' no US, Poll
011... e.-a.UPS will not_~ _ TitIoJIhI>I .. _ID'

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
l ong Beach, CA 90803

OA~t. Ac:ld I II4'1lo s..... Ta..c.nadiM RaM:I&rd. plMoa _ u.s, Monay Ordt< + $17,'0 lOtaI'Iippjng,

II you M$h rno... lnfOn'llalion pllne send a SASE to the lbovtl .cld"$!. ForCOO 0~'lI, call
(310)<4.33-5860, O\I1siOeof CAc." (800)933-HAM4 an<llel~e a m&suQe.

S~11Ie LORD

SiIclII987

BUY AMERICANt BEmR PRICE AND QUALITY
The SGl!OOO HF t..nsce/¥er It~ IlOOllpled lor~I a~ IT\llr1nltI~
mille wim tfadll\Orlll U.s. eomm&rolat ...dkl Ql>8ljly (a~ or OCIUIS& It CI.I\ De ..sed
on lhe ham band$ llSO). Whllt lhlI Japlne$a radIo8. hav a 2 IIn8I tran$lalotllhll
lItaln 10 put out tOO wans on the low bllrds and only 7~ Witts on len mill....
1M SQ2000 has ~ la~ l.an$l$IOIS lIIat lQall~ a l 150 _tIS on ALL THE
BANDS INC~UOtNG lQ t.A ETE"lSI Soma 01 tha SG2000 lulu.... a ..., 1) A
con1rOl held ...motallle (no~al klI oac_.,.) up 10 150' aMY from lhlI rig,
P'irla<:1 lor aoMmObilts a~ bolts. UP 10 8 t>etllt ...n bll utlllled and Uhd ..
Inlareoms also. 2) The la.g"! display 01 any HF lrans<:elvar. 3) 64~ p.e­
prog"'!Mled rnernorlflS and 100 ..... QfOgramrnlble rnemones.~) ope'lllIe lrom
·50F (-~5C) 10 lBSF (+lISC ). You Wlnl Q~llty rlghl? He... II wnll EVERY
SG2000 must _!>Ilor'& metta shIppelIlrom Ihe Iec:toI'y: 1) ThIy'I'll Iaet<l<y
aligned, 2) EVERY SG2000 IS keyed down II MI j)O'Nt' (CW 150Wilts) Into an
open antenrla lor atlOUt 10 _SoInen CO'U'IICte<I 10 a ShOrI&d antenna a~
keyed dOwn 10. an addlUO!'llI 10 SIC_S. 3) EVERY SG2000 IS pul In Ihe

"BURN-IN' rid< and key.<! llQwn lor 24 11O\1I1I.."...lop al MI oow.r (;;\'I. 00n11ry thll with ma lor'&Ign radlQl. ~l EVERY SG2OQO IS
1IIen ta-d>ad<ed lor allllnmlni and put In thl "TORTVA!. RACK" where they a... k~ on and o~ llV9'V 10 IICOOds 10< 24 hours, S)
ThI SG2000 IS min ...........lelI encI III contror tunel_ Ii'll~ 10 lnSUlIll'!8ll1>& rnlctoploeessor Is up 10 spec. THEN AND
ON~Y THEN IS l't1E SQ2000 AllOWED TO lEAVE l't1E FACTORY.
ThllIlOllon'l lint IS Pfb. you kno"<I how ..pensIYI wmrnII'CifIl rlgIl.. normllly. UNI DEC 31 WI a.. Mltlrlll!lll SG2OQO BE~OW

DEALER COST al 00Iy Sl.W.oo as<:1111 TIll!", a ~OO.OO u'llngsl W.gvatanIH !Ill best prIcI.

Tht s""~ !U IIoU" _T, ,,,,,, Q RV s.~.. p,-." s"pp'~ ""1'> 1"'"
",,,,,,,,OJ ,,., ,t.< . It '"",nd , .. ck>< k or PO"'''' 1"'" 1row tlF ""',,'"
00 h" . m"n'" c...., "~ mcu <l , pud, ,h• •g<, rn" « l! got « It> '"
,<>t"" N ile" .. FUBl .""","',d , QRV , p.. " • .,t< [ .,,11 "l"nd<d _

.....J$'O $&~ l. l' S' AntennasWest
(801)313.8425 ~ .'>006 2 p",,-~ UT ~m~

CIRCLE 336 ON "l EADER SERVICE CA"lD

AAK20
SYNTHESIZED QRP CW TRANSCEIVER K IT

• Superfl8l oing le "gnal r""';_ • FULL OS/(.
• S)'fllt1ealzed 10 100 Hz • Sinewa"e S1<lelone
• AIT + / - 500 Hz • 12 VDC~,,'<I
+ liP > + 10 <Ibm • Au9lled exlru<!e<l c!>Io.."
• Senlll"ily 0,3 ,tV • 2%" X 51\" X 8"
• CW Crysl.1 fil l'" • Coil. p"e-"",urId
• c w . uaio fi lter • Sdk"""",,,,,,, PCll'o
• Immedi ate reCO"lry AGC • GUAAA,tolTEED TO WORK
• 3-4 _ll. 0lJI • Prod"'" 01 USA

Complete - jusl add ~ey, power & A" tenno
20 Mete , Kil or 40 Mel'" K~ 12"••85
Oplional odl SP'"'<i Key<lr 1 3• .••
SI1lpping &. Hand ling 1 a.aCl
t.AO reSlde"t. odd 5'i1o ..tea I""

To Otd8f Call: --- -;:"1,a 'ENGINEERING ~
14102 BROWN RO ~

SMtTHSBURG, MD 21783 L:' .~
'AX POl ) 411l-OM3

CI RlC ~E 294 O N READER SERVICE CAR D CIRCLE 384 O N READER SEAVICE CAFlO
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Figure 3 . PC board connedions.

Ground Pads

DmOutRS

AfsklnRS

' 6 '7
SCopeM

'4 10 pad 4 (DmOutAS)
ee 10 pad 6(AfsklnRS)
From the 089 connector $Olderwires:
1 (REO) and 8 (WHITE) to 51
" (GREEN). 2 (ORANGE), and
3 (YELLOW) to 52.

••• DOUBlE-CHECK YOUR WORK! •••

A-S 1 to 6 -5 2 and 10 the PC board
solder:

12_

5endP

113

RcvAudlo

112

5endAudlo

23 24

NC NC

11

22

I

11 •

XmltP

9

212.

SCopeS

••

19,.

s

17

••

16

3

,_
I

2

11 .

Fsk

1

swacres:

Mounl the rose block and the fuse.
Slide the mod em back into the case
and secure with the two screws. This
completes the modification to the ter­
mina l unit.

Any communication program thai
uses pins 2. 3. 5. and 7 of the run us­
Ing the TATY position. Operation ce­
tails include the loIIowIng:

FSK:

Te.." iuall.kliI: Serial cable to computer
Fronl panel ~tulons to
correct shih, etc.
AX 10 ra<lo atdo OUT
AFSK to radio audio IN
m to raOO PIT jack
FSK to racio MARKfSPACEI
FSK input jack
PIT 10 radio RnY!
KEY jack
S1 S2
BMKMULTY
BMK BMK (001 son-
wale to TXRI IRXR1)
BAYCOMM
BAY BMKTRTY
NC mTY

Now. I defer 10 Joe lor alt 01 the in-

"""'.AFSK:

AIlf500
500KHZ TO IJOO
MHZ. WITH BFO
ARISOO. A 1000
Channel Scanner with
500KHz to 1300 MHz
COWT&98. & no cutouts.
10 search, 10 scan banks
lockout on search &
search&store. VFO tuning
with AM/FMI WFM modes.
W ith Ni·Cad batteries, Chgr,
VHF AnI., and long wire
antenna, case & belt clip. Limited time offer,
not valid with any other specials. Only 5.95
shipping & handling anywhere in the 48
states. Call loll free and order this new unit!

COMMUNICATIONS

F.:'1 -::r- Call r: ~~.
~ 1-800-445-7117 r -"..

6975 Hillsdale Ct. Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1084

CIRCLE 164 ON READER SERVICE CARD

(XmitP)
(SendAudio)
(RcvAudio)
(Mar1l/Space)
(ScopeM)
(ScopeS)

PTT
AFSK
AX
F_K
UARK
SPACE

SOlder a three-inch wire to *4 and
t6 on 52 and install. Solder one three­
inch wire to A on S1 and Install. Solder

5 BlUE (.$9IaI Gnd) to a gro..nd pad

7 GRAY (SendP) to pad25

DB9 Connector end Switchn

Instan the COf'Jri'leCtOr and soIl:ter PC
board wires:

10
12
13,.
7
8

RS232C Interface Data
RED DCD BMKMULTY AX
ORANGE RXD TRTY RX
YELLOW TXD TRTY TX
GREEN DTR BM~Y TX
BLUE GND SIGNAL
GRAY ATS PTTIFSK KEYING
WHITE CTS BAYCOMM AX
BLACK RI BMKWlTY FAXfTUNEA

PIN 1
PIN 2
PtN 3
PIN 4
PIN 5
PIN 7
PIN 8
PIN 9

necucns. Sokler all the ground lugs on
the quad board in senes With one wire
wilh enough lead on one end to go 10
the ground lug on the terminal unit and
lhe other end to go to the scope outlet
ground tugs. Solder a three·lnch wire
10 eacn center lug on the quad board
and mount the board. losten the scope
jacks. Solder lhe quad board ground
wire to the terminal unit g round lug
and the othe r end to the scope Jack
ground lugs . Then add one more wire
to any convenient ground pad on the
PC board and bac k to a scope jack
ground lug.

Solder the lour quad board and ne
two scope wires 10 the following PC
board pads:

Join the FUN on the

Rad io Shack No.
RS-274-322
AS-274 -346
AS-276·1537
AS·27H 13
RS-275-620
RS-42-2366
RS·26-116

AMSAT
PO BOX 27 Washington. DC 20044

301-589-6062

SATELLITES
YES! Anyone with a Technician Class

license or higher can work the

CIRCLE 110 ON READER SERVICE CARD

via the

OSCARs
Learn how: Join AMSAT todayI
For a limited t ime, new members receive :
ORBITs 4 TraCking software for IBM compatab le computers by WOSL
How to Use the Amateur satemtee- A great book by KB1SF

write or call

Parts List
Description
Quad Jack Phone Board
Pkg. shielOed phone jacks
DB9 male connector
SPOT toggle switch
DPDT loggIe switch
3-1001 audio cables
AS232C female.1emale cable

•1
1
1
1
1
3,

Wiring and Mounting Quad Board
and Scope Jacks

CuI all lead lenglhs for neatness
and short runs while making the con-

Scope Outlets

Locate the two scope ou tle ts be­
tween the phono jack board and the
DB9 connector. Mark and drill the 1.4­
inch mounting holes. SolCS8r on wires
as above and set aside.

Switches

Find the correct placement lor the
switches. Check to see thai Ihe luse
block can be mounted and thaI there
is clearance. then dOl a 1/4-inch hole
lor eactl switctl. 00 not nsteJl.
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CIRCLE 160 ON REAOER SERVICE CARO

From RC.1000
MIc ro
Computer REPEATER
Concepts CONTROLLER

• Aulopatch· Reverse Autopatch
• User Programmable CW 10,

Control & User Codes &Timeouts
Manual with sct emancs > go·Day Warranly

Wired & Tested wI manual .... $239.95

i-=-:Mic ro Computer Conc epts
I ! 8849 Gum Tree Ave.

[:"'::.:::-;'1 New Port Richey. Fl 34653

J ~" 813-376-6575

1110.0 1I INUODUlJORY PlIleE

$109 95·16 " (ON '
6O<,£C · SlI m

Subscribe to

73
Amateur

Radio
Today

Call
800­
289­
0388

ClRCl-E:llI1 ON REAOERSERVIC£ CARO

"' " "' "'rutlJ l!lI.BllD (lOOTAlii). I~ I1IOOPIIOO.
SWlTOIU oVID FUll DOOJI't ENTA'OON

• SA'tE lOOK m . NATWl m RlCOlDlNG
OO~IIG ACONTEST • IOKlb. W1PI..E KATE

• «l OR16SECOtII • 7·IS eo OPEMOON
'tE1SIONS KfWBlf •JNfIIW'E IfCDWING (EEPWK)

- srA110II LD. • • DHI1 SPEAW 0lJIPUT
- 100 TW I1EItllIf • r.arn FOIIOO>lI OR

Wl1llOOt l'l1IVU FOl IlOOII«i

®
~<j.~.-; .h2 M~=:;~~f=

. SO Iff . ,. •.-,- . 111
116 Co111U1l11tiT IJIII{M, 11 100 . _ .... _ u 1J" 11S'

....... 111.1••"" IOM ' " "00 TEOL iJ'PIXI:(5 lfj lIl·lfS7 _ I. _ _. ·_W..D...
WWIlol UU "O\N"lOO"'tJ TEOL FI.l: {S lll lll-IOSI 'w.e-II'II ' _ .-- ,._ •

addressed st amped envelope lor
a ccneunst 01 the "AnY Loop" sen­
ware disks, collections 01 programs
ava ilable lor uie IBM PC compati­
ble computers out there. Emaij sent 10
me on Compu Serve (75036,250 1),
Delphi (MarcWA3AJR), o r AmeriCa
O nline (MarcWA3AJR) wil l be simi­
la r ly an swered . I look forward to
your comments and questions on line.
or in the mall. I hope all 01 you have
a good holiday season, and wi th a ll
thaI is happening in tne world . may
we all look rcrwaro 10 a 1994 01peace
'or all the peoples of the world . iii

<.,1 < AMATEUR RADIO . "II IH

TOLL FIUl't: 011_11 L1l1t: 1_~1"

~"US . f....

••••••••

Ca ll Us For
Grear Prices & Grear Ser"'ce

Fac10ry Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

formation on this rather extensive, but
useful, modifiCation. As he points oul.
wilh the ability of the Flesher TU-470
to wor1l; on these mOOes, there is no
reason to cart one 01 these oft 10 the
I lea market. Conversely. if you spot
one a' a ba rgain, you might just be in­
clined 10 give it a shot.

I look forward 10 hearing from you
an. with the rescns of such lulure e.
tor ts . Thanks to Joe lor the hard wor!< .
and aU ttle information.

Now, ha ving done all of this ,
gelling the software \0 run With Is a
piece of ca ke. Ju st send a eeu-

••••••••••••••••••••••••••••••••••••••••••••••••••••
•••

•••••••••••••••••••••••••••••

NEWKITSI
- .....- ---

[9 , 8 3.51 E;~:7 '-_..._.. 'EM,):
H O W £ S ' -

tGoud ....~ ... "......._- 1\ ' ..1 ... ..-

...._....._---......--.-_......-
The HOWES DFD4 .. an add-on Digita l Readout '0<' analogue receivers and
Iranseelven . If you have an FRG7. and analogue FT101 0<' a similar type 01
rig . then th e DFD4 hal been designed with you In mind. The OFD4 II a
l requancy ecunte r that can be programmed for I ny IF o ltsel so It can be
uled with a.lmost a.ny radfo, Includ ing the old Government surp lus set• • 1'1
een allO count dow n as well II up, so it is suitllb le lor " reverse tuning" rlg l
toe.

To make the DF D' even m or e sui ta ble , we now otter t he PMB4
Programmable MIIIl'tIIlI lin optional kit TIlil enab lel you to _witch bel1;iel!!n
sil different programmed olfsets. so the DFD4 CIII'I be used with mOl'fl than
_ radio. ¥>d to companula tor IF freqt»nCY d ilter~ when I witch ing
modn. Also new is the CA4M Mlulnlwa... PIIC"-98. ~ TIl's containl a CUl lOm
macla cne wiltl pre-f)UI\Ct'Ied anodized aluminum front panel (see drawing
lbowl. plus switch , knob. SNC socket" nulS and bons. etc. to eroablel'OU 10
ach~e II high standard 01 fin ish for yow project.

DF04 Kit .. . ._...__ ._._ _ .S71.95
PMB<I Kil: _ . .._ __._._._ _.. . __ .$17.95
CA.1oI case & Hardware _ _ _ _ _ _ _ __ S35,95
Order'ed separately _ _ __ _ _ _ _ __ S125.85
Orderlld a . a unlt _ __ _ _ _ _ ,S116.95

BVlLD A gRP TRANSCEIVER!
To build a l ran lcel ",er with our k it l II a simp le modular. step by step
approach. You <:an start wilt! the recetvfi. and then add on 1"- transmitter at
a Later date II you Wllh. Various acceSlory kil l are a",.ilable 10 lnu.al e the
facilities, these range Irom a simple I lgnat meter for the reeeiver 10 ertra
lIIter lng and 0 1 eevrse, dig ital readout. We oller a match ing range o f
" hardware packs" (cale, knobl , etc.) 10 enabl. your stalion 10 look al good
as l actory equ lpmentl Whether you fancy a sing le band CW tran l celver, Ot
more complex dual band SSB/CW rig. ali these klt l are designed to be wilhin
the ICOpe of the ord inary home constructor. The well thought out designs
and lhe back ing 01 prof. ..lonal RF t ast facilit ies mean you can build with
conf idence!

Single band 4 0 or 80M CW transceiuer:
Dcfb · . 0or Dub eo 1'KtI".rkil .__...._._.._ ..._. .._ •._ .__._.._ ..$' I .95
en .a or en eo lranllf'lill... kit _._._ _ ._ ..__..__.._ .._..._.._ ..$'1.95
CVF 40 or CVF 1IO VFO kwTX " RX... ...... .._.... _ ._._.$' 9.95
CSL . 300 liz ew and~ SSB fi ll... ......511.95
CA 1IO MCaM " HlI",."._ (.O or 801 _.. ..._..... .iaJ!5.
II' Oiderad ..11'..,1'1)'_ ...._.... _ --51" .11)
Ot deled 8S a unil (1lII. bend) ._.__._ _ __..$1&4.95

To oroer w rite ~ C811:
10600-944-3661 • VISAlMC accepted · Add $4 .00 per order'~ S & H

···ASK FOR OUR FREE CATALOG"·
Inc:ll.Ide 5 l.(lO lot l SI class POSlSIll' $2.00 10< lo<e'9" countne,

CIRCLE 299 ON READER SERVICE CARD
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CARR'S CORNEii"" db"k ~'d

F'f1UffJ T. Basic fvII-wave rectified DC power Stf:lPIy.

)-- ,. )

in USA and Canada).
In Figure 1, a "bridge-reclitier is

shown in the Circuit. An insel shows
the -i nna rds" of the bridge reclifier,
whiCh is a ring 01 rect ifier diodes.

Ripple filter. The pulsating DC
from the rect ifier is almost as useless
to solid-state electronic ctrcuns as
AC . The ri pple filler smoothes Ihe
pulsating DC to make It much nearer
to the pure kind-you-get·f rom-a-bat­
tery DC.

Bleeder resistor. The bleeder re­
sistor se rves tw o purposes. Fi rst ,
there is the issu e of satety, Charged
capacitors can be dangerous. While
12 VDC is not usually dangerous to
intact humans, it can produce dam­
age to ci rcu its. In addition, If you
wear a ring or watch or other jewelry,
it is possible lor the current stored in
a large to w- v oltage capacitor to
cau se a nasty burn . N ot li kely,
maybe. but l ife is lu ll of nasty li ttl e
"not-likely" surprises. The secood use

" '0 • •
•". '" ... .., 0 ' "'

,.
"0

" -

' 0

whaf voltage and current ratings are
needed 1Q( any given applieatlon.

Rectifier. The rectifier consists of
oooes that convert bidirectional alter­
nating current (Photo A) Irom the
power mains to unidirectiOnal pulsat­
ing DC (Photo B). There are two ba­
sic classes o f pulsating DC: half­
wave rectiried and full-wave rect ified.
The hall -wa...e rect il ied type only us­
es hall o f the AC input wa...etorm.
wile the full-wave ...ers~ (shown in
Photo C) uses both halvea 01 the AC
wa...etcrm . Note that there are no
spaces between the -humps- of the
full-wave recti fied version. In the hall­
wave rectified term there would be a
fla t line between humps representing
the time taken by the rejected half
wa...e. The output frequency 01 a hall­
wave rectifier equals the AC line fre­
quency (e .g . 60 Hz In USA a nd
Canada): the output trequercy of the
full-wa...e reeuuee pulsallng DC is
twice the fine rrequer'lCy (e.g. 120 Hz

table and asked him if he'd passed
high school pnysics on his way to an
MD degree. Allowing, rather arrogant­
ly that he had, I aseec him If he'd ev­
er heard of onm's Law. I then mul­
tered to some people who were with
me. "11he learned the rest of his meo­
school lessons the way he learned
that one, will someone please shoot
him o n sight If he com es into the
emergency room while I'm uncoe­
secus." The rea l teet is simple and
bn.rtaI ••• so don't ever forget it 115
VAC lrum the wall is potential ly latal.
IT Will Kill YOU if given a chance.
A few guidelines will help:

1. Never wor1l. on a creon thaI is
plugged in.

2 . Wor1l. on a dry, insulated flooring
( I keep a masonite mat un der my
wor1l.bench stool).

3. Use a 1:1 isolation transformer
to ccovert lhe one-side grounded AC
power lines to a floating local power
system.

I can't give you all 01 the informa­
tion you need for safety under all Ci r­
cumstance s , so please, please,
please use some good sense when
working with AC power.

Th e Basic LVLC POWel'" Su pply

FIgure 1 shows the basic low voIt­
age low curren t (LVl C) DC power
supply sans swi tching and l using.
The basic components of the power
supply are: transformer (T 1), rect ilier
(BR1), ripple filler capacitor (C1) and
a bleeder res istor (A1). We will take a
look at other components, such as
vollage regulators, later. But nrst. let's
discuss the function of the basic com­
ponents.

Transfonner. Th e transformer (Tt )
serves to reduce the AC voltage Irom
the power mains to a te...e t required
by the DC circuits to be served by the
power supply. We will shortly discuss

Building Small DC Power
Supplies, Part 1

Hams sod other elecl:ton!c hobby­
isis often need small, low·...ol tage ,
Iow-current. DC power supplies. Most
solid-stale Circuits require these p0w­

er supplies. Indeed. it you \001(. at sol­
Id-slate Circuits published in this mag­
azine you will see thai +5 VDe. +9
v ee and +1 2 voe are the most
commonty specilied DC power supply
vonages. We also see the same '1011­
ages in negative pola rity used some­
times, as well as variable vol tag es
(e .g. 0-12 VDC). Current ralings lor
this class 01 DC power supply vary
from 100 rnA 10 5 amperes. with 1
ampere being by lar the most com­
monly seen. This month we will lake
a look al how these DC power sup­
plies are se lected and designed.
Wh ile DC power supply Iheol'f has
gone lar beyond the maler1a! present­
ed here (watts/cu. In. are way up and
Ibs.Jwalt are way down in commercial
supplies), tnese supply ci rcuits a re
easy 10 build with components that
are available at almost any parts dis­
tributor (including RadiO Shack) .

Safety R rst

The DC power supplies described
In this erucie operate lrom 115 VAC.
I.e. residential wall current. There Is
an unfortunate and very stupid benet
that this type 01 current Is only mcoer­
atety da ngerous . Inde ed , whe n I
worked as a biomedical equipment
technician in a major hospital , I over­
heard an intern claim that tt 5 vous
trom the wall Isn 't dangerous be­
cause they taught him In medical
school that It' s the current not the
...oltage that kills. I leaned c...er the

Joseph J. carr K4/PV
eo. Box 1099
Falls Church VA 22041

Photo A nut 60 Hz AC input to rectifier.
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Photo a FuJI-wave rectified pulsating DC output of rectifier.
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~HEIGHXS
TOWER SYSTEM S

9505 Groh Road Bldg. 70E
Grosse lie. MI 48138
(3 13) 6 92·67 11

" Self-supporting tapered towers
to 144 ft at 70·80 mph winds .

.. Super-duty Crank-u p Towers to 116 ft .

.. Fold-Over KIts & Motorized Options

:& High ("·Helghls") Standards In
DESIGN and g UALITY . ..
Compare to other brands - the
differences are astoundingl

.. Flexible and easy installations

Come up to a higher level with
Heig h ts , the name tha t says it all . . .

Pioneers in aluminum tower manufacturing
- s ince 1959 -

1691 MHz loop-vagi Extension
model 169HY-XTN $85

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
model TS·1691-P. Amp $250

1691 MHz Receiver
model TS-1691-Recvr $450

Decoder Board & Software
model TSoVGA·SAT4 $349

lowLoss (microwave) Coaxial Cable (65ft)
with connectors.

model 1691-coax ass) $65

Track II setenne Orbital Program. Tracks All
satellites, work! map, print out $99

1691 MHz loop Vagi Antenna
mOdel 169HY(N) S99

Demonstration Disc (IBM-PC VGA compatible)
01signals recordedfrom WX·SAT system. $3

Shipping: FOB ConaxrJ, Mass.
Prices subject to etlifl{Je withollt nora.

• Q?',
SPECTllUM INTIRNAnONAL,INC.
Post Dffiu BOI1064, Dept. S
Concord, Mass.1t1742, U.S.A.
Pncne: (SOB) 263-2145
Far: (508)263-7008

ClRCI...E 113 ON READER SERVICE CARD
CIRCLE 284 ON READER SERVICE CARD

3 to 12 dB MORE FROM YOUR DIPOLE, VEE
OR LONGWIRE BASE STATION ANTENNA!
SGC's SG·230 computer controlled coupler works with any radio

and any antenna system - fIXed or mobile, marine or aircraft.

Vee AnJenllM

Dipole or [nveried Vee Antennas!

ANYRIGI

SG-230
SMARTUNERN

Cal Whisker ResofUJnJ or Nonresona nt

SGC', 5(;,230 Smartuner'" .,.,ill outperform any built-in antenna coupler
on any radio. The reason '! The 50·230 mounts AT THE ANTENNA!
This means you're matching tM precise condition of the antenna - not
just loading up a f eedline and , h unting power to gro und. Ask any
Smariuner user - th is unitdeliven great performance on any frequency
from 1.8 to 30 MHz. CaUfor a f ree package of inf ormation f rmn SGC,
1·800·259. 7331 or circle our Reader Service number.

P.O. Box 3526
Bellevue. WA 98009 USA
Tel: 206-746-6310
Fax: 206-746-6384

QRLCt.E 1N ON READER SERV1C.E CARD
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Pholo C. a) Ripple With 100 JlF ruter; b) ripple with 1,000 JlF filter,

lOt !he resistOt is to provide a minimal
load to the rectifier. rye seen high·
current low-voltage power supplies
cause problems fOt marginally rated
l ilter capacitors when the load was
removed . It seemed tnat the pulsat­
Ing DC peak voltage rose d ramati­
cally.

Component Ratings

The rect ifier should be selected
according to two rat ings : peak in­
V61'Se voltage (Pty). also called peak
reverse voltage (PRV), and the for­
ward Current. The PIV rating is the
highest reverse bias vollage that the
diodes lnsrce can tolerate without de­
struction, The general rule to follow is
this: The minimum PtV rating should
be greater than 2.83 times the RMS
vortage rating of the transformer (T1)
secondary wind ing. The reason for
this value is that the diode wi ll see
the peak YOlIage from the transformer
( 1.4 14 Vtms). and tms voltage
charges the ripple filter capacitor (C l)
to the same level. Thus, the reverse
bias voltage seen by the rectifier is 2
X (1.4 14 Vrms). or etccr a.ea Vrms.
This minimum PIV rating is not usual­
ly a problem. fncseed, you can elimi-

nate the problem altogethe r if you
use 1,000 voIl PlY diodes Of bOdge
rectifiers. If you go to most parts dis­
tributors, you will find 1,000 volt PLY
ratings on most of the diOdes even­
able.

The transformer (Tl ) Is selected to
produce the required vollage. The av­
erage voltage across the filler capaci ­
tor after only a few cycles (millisec­
onds) will be about 0 .9 limes the
peak voltage, or VC1 .. (0. 9 )
(1 .414)(Vrms), Thus. a 12.6 VAC -ne­
men!" transfomler will produce nearly
1e volts acrces the filter capacitor.

The cu rren t rat ing ot the t rans­
former secondary winding Should be
twice the expected maximum load
current. For example. if you are build ­
ing a 1 ampere DC power suppty.
then use a 2 ampere transformer.
This guideline assumes that full-wave
recuncetco is used. Many times I've
violated th is rule. and gollen away
with it largely because the circuits I've
built generally use a 101less than the
maximum current. The max imum 1
ampere (1 ,000 rnA) curren t drain usu­
ally only occurred briefly. However, 2
ampere transfomlers are easily avail­
able, so the guideline makes sense.

Also, if you ViOlate the rtI1e. check the
transformer's operal ing temperature
with the thumb test Run the power
supply lor about live minutes. unplug
it from rne AC power mains (eatery
lirs! !) and then Quickly and gingerly
touch the transformer's metal frame
with your thumb. If it runs hot enough
to bum then it's running at 100 high a
a m enl load.

The filter capacitor has two ratings
to consider: caoacterce and working
vol tage direct current (WVDC). The
WVDC rating refers to the maximum
voltage that the capacitor can tolerate
on a cont inuous basis. I am generally
Quite conservative about tms rati ng,
First. assume a 20 percent tolerance:
The minimum allowable WVDC rating
should be 1.2 limes the ma ximum
pulsating DC that wi~ be applied 10 it.
I 9808rally prefer a 2X margin, ra\hel"
than 1.2 margin. Generally. whenever
one sees a piece of equipment that
has frequent problems with the filter
capaci tors "going we sl" It can be
traced to using a supcosecny sale but
low margin of safety. In other words,
for a power supply wilh a 12.6 volt
transrormer, which outputs about 16
volts peak. use a 25 VDC capacitor

at minimum, and prefer 35 WVDC
and 50 WVOC mocleIs.

The capacitance req uired lor the
ripple filter oeceocs on the degree 01
ripple suppression requi red, and the
ripple frequency. The ripple Irequency
01 natr-wave rectified power supplies
is 60 Hz in North America , so these
require about twice the capacitance
as full-wave rec\iried power supplies
(120 Hz ripple lrequency).

Photo Ca shows an ec-ecoeree
(to elim inate DC ol1set) oscilloscope
presentation of the ripple present on
a lightly loaded 1 ampere 12 VDC
power supply with a 100 JlF filter ca­
pac tto r (C1 In Figure 1) . Wit houl
changing the sellings of the oscillo­
scope. Photo Cb shows the sam e
power supply. under the same condi­
tions. when a 1 .000 JlF ,3 used in
place of the 100 JlF capacitor. Note
!tie substantial reductioo of ripple.

In some cases, the ripple re<tucbon
01 Photo Cb is good enough . Howev­
er, there are many cases where a
considerably beUer degree of ripple
suppression is needed. Those cases
require a voltage-regulated DC power
supply • • • which is the sub1eCl of next
month'S column. Ii

I:JEtI1 OEM '«-UDCK.
~ ..... _ 2U_ Of_' ·IOmW cu. c.n boo.­
_"' _ ..= •• ..-""_ _ . .......lOn_
IF. K.i. _~__... ._ _..__... $109

~_'OGH.z' wRT£_s..'1 _-.p_..__...._ ,

DEM 432 K
1Oo::on K.t. _ IF 70tWN cu........... do.o9>- __.. .__._ $15S

OEM 432-155_"' "oo _ ."" _0Id. 15W _inl TR • • ot<hoog __
L0 ('32.nd '35 t.o!tlt) " " •••" " . . " " •••""" $395
....., "" OO- _ .... lIIIC lo5760MHr. _._, .WRI1£

Sell yaur pradutls In
73 Amateur Radio Today

[all Dan Harper
BDD-27q-7373

Active Antenna Using a MOSFET
by Ken Cornell W21MB

Please refer to the above article in the March 1993
issue, page 32. The parts ist correctty sets the values
lor RF chokes 1 and 2 at 1 millihenry: however, lhe
schematic depicted them (incolTaclly) as 1 mieroherUy
RFCs. TNX 10 VetO!' Bennighl for spotting ee mistake.
The author makes another good point. He suggesls that
you set the Rl pot to its midilOinl before applying pow­
er, (Adding a series resistor would provide an additional
margin of satety lor the MOSFET.) fiI

.....J_
.~

FREE Call1bg ...~.

DOWN EAST MICROWAVE
BILL OLSON W3HQT

AR 1, eox 2310

• . 1ll~Jo~~ gt(~!~:m~SA Gi-\
FAX (201)948-5 151

DEM 1«-21K DOl 222-2IK
,.._""2U-.l 2nUHz.2INt ........, "__.._"1,,, ... tonn. _ .

TRANSVERTERS
VHF UHF MICROWAVE

u ......, "a.......n~... """"on IF "oq....""Y (26 '" U a ~H.z l lo ~Og~."
~""Y.Iro . 1 mDd..

OEM 5O-28 K
e Mol.. KiI . n .... IF 2(1N .........~ ..... GaAsFET 12·
'..vDC KiI__ ' • LJW ..., PCB, t¥>nd~_. Ilooo___• , • $295

Fw.. MS-OOS _put_ (lncIudIng "opal·
1." 11I",, sl d.III.... lIw\r astor norMnd 129.115

t
+ nS&H fCA rnidentlI add7.75'Mo lu I to:

,

GGTE, P.O. 80x3405, Decrt•.,S , 73
. N_port Ba.ch, CA .U5.

Specify 5 110 or 3\10 Inch dlell
(prk;e includ.. 1 .,..., of las uPll'Ildas)

IT'S A SNAP WITH THE ELEGAHTl.Y SIMPLE
MORSE TUTOR ADYANCEO EDITlOH FOR
BEGINNERS TO EXPERTS-AND BEYOND

MOI'M Coda ta.chlng ~._ Irom GGTE I. 1M
most popu" In 1M . orid_nd tor good l'fluon.
Y....'n....... qulcknt .lth 1M mo« ft\oOMm Inching
_h:~•• et lding h ,..-worth or .t...ct.rd~,

on .c,..... fIMhcards. .. ~ l .~-.bend

blllior.oI~....,.msed lo contaln ....-y

requlI'fId cl\slsClllf-V ttma 1n 12 • ..,.,. . ..,
SnHk tIwough bot...._!*1..... 1n _ tanth of

• word par moirIvIe Slaps. Or, -... YOU' own ."..
. nd ptay Itlam, print Itlam and _a !ham 10 d isll .
Import, ....~ and eon...., tax1 to~ lor addition­
. I drill's.

G.t lila lIOft. a... tlla AAAL ..lis and u_ to create
thalr pr8CIk;e and Int lafl". YOI'M Tutor Advanced
Edltlon Ia app'oH'd lor YE . _ama al a11laoie1a. MorN
Tutor lalilrnl llIoo MTutorM,,-..:t Edmon .. _
befter.......-d It'a ln .....~ color. Orderyoura_.

CIRClE 11130IlI1t£AD£lI "AVICE CARO
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DR-13Dl nr-tsor
Works Hard I Runs Cool Clearly Superior

ALl NCO's newest 2-Meter mobile, the DR-130T,
packs a big punch. This compac t radio delivers 50
Watts of cool running power, and offers the durabili­
ty and reliability that Hams have corne to expect
from ALINCO.

Standard features include 50 cress Tones, Programmed
Memory scan, Programmable "Time-Out" Timer,
CTCSS Encode, and o t hers . With the o p ti ona l
EJ-19U plug-in module, 100 memory channels a re
available. All memory channels can store "odd-split"
frequencies, and also store cress Encode/Decode
status.

Ergonomic, rugged design, combined with excellent
sensitivity and great sound make this the radio of
choice for demanding operators.

This rig comes standard with cress encode and
decode. Ten memory channels come standard, and
the unit can be upgraded to 50, or even 200 Memory
Channels with optional plug-in chips.

Odd Splits!This radio can store repeater offsets from 0
to 15.995 Ml lz. A different offset can be stored in each
memory channel, and most other functions can also be
stored independently in each memory channel.

"I

..

Holidav Price Break
Discounts available thru Dec. 31 '93

DR-60OT DJ-f1TH DJ-S8OT DR-13OT
$30 $20 $20 $10

SEE YOUA AUNCO DEALEA FOR DETAIlS

70 em Mobil"
avalloble now!

AI.'NCO
"LlNCO ELECTRONICS INC.

438 Amapo la Ave., #130
Torrance, CA 90501

Phone :(310) 618-8616
Fax :(310) 618-8758

DR-430T

r-~

CIRCLE 67 ON READER SERVICE CARD



XMTR #2

Photo A. Aha! It's in the Irashcanl Jason McLaughlin KD6/CZ shows how to "sniff"
out a hidden 2 meter lransmitfer with the Ramsey Foxhound. The unit connects to
the antenna and earphone jacks athis handie-ta lk/e.
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ANTENNAS
IS CLOSER
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ANTENNA B

use of me OF-1 on 80- 10 meters is
not practical because an effect ive an­
tenna set would be excessively large.

II At First .. .

T he M odel OF-1 kit (Pho l o B .
Pri c e $59 .9 5 ) Inc lud es a circuit
board, all necessary components.
meter, ga in con trol, whip antennas.
miniature coax. and inStruction man­
ual . You witl need a case lor physical
protect ion and l or meter and gain
ccmrot mou nting . The oplicmal Model
COF case set (photo C., $ 12 .95)
includes a clamshell enclosure which
is precrtned and lettered , ptus a ll
essent ial hardware.

An antenna framework is not pr0­

vid ed. The manual shows how to
make a lrame for 2 meters from Wle~­

pensi ve PVC pipe and l ittings. The
whips mount on small circuit boards
inside the pipe. (See Photo 0.)

Ramsey supplied their Revision
1.0 kit lor review. The circuit board
was marked OF4 Rev 1.4 1CW1 2J92. lt
took me one evening to populate the
board a nd another 10 construct the
antenna system. Aside trom minor
part discrepancies and some missing
hardware, it went smoothly.

When I sel up my test transminer
a nd powered up Ihis early version,
the performance was disappointing.
Someflmes lh e meter would "hang"
or bounce for no apparent reason .
ROF indicatiOns were not trustworthy.
The right Indicator was on most 01
lhe time and the lell indicator seldom
carne 00.

Probing the OF-, boa rd wilh a
scope showed clock noise and oscil­
lation at the act ive tone filler output
and on the Vee lines. The lavoring 01
one indicator appeared to be caused
by asymmetry of the emenne switch­
Ing waveform. Which should be a

roe
LlSJR
'-,

<C
!

ANTENNAS
EQUIDISTANT

+

#1

c

!

ANTENNA A

ANTENNA A
IS CLOSER
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ROF tooe while you hold the unit and
tum slowly. You should hear two dis­
tinct nulls in the ROF tone, 180 de­
grees apart. You are facing the direc­
tion of incoming signal when the tone
is nu lled and movement to the lef t
makes lhe "tum right- indicator come
on. Conversely. your movement to
the right makes the 'urn lell- LEO
light. If the opposite happens. do an
about-lace and try again.

By walking. turning. aod following
the null and lights. you home in on
the fox. The FOXhound Is designed
only for on-foot "sniffing." Using It In
motion on a vehicle would be unsafe,
unless you build a special rotati ng
antenna system wifh elClended coax
lines so that the antenna pair is Oul­

Side the vehicle and !he rest is inside.
The OF-1's manual cover lines

proclaim that it "works with any radio,
any I requency." Not e~act ly TOOA
sets need carrier-type signals , such
as CW or FM. They aren't designed
10 track SSB or broadband impulse
noise. The receiver must have an FM
detector. AM and product deteclor
sets will not work with it.

The two TDOA anteMaS must be
le ss than a tree-space ha il-wave­
length apart. The PVC"pipe-frame
antenna pair described in lhe manual
(23-inch spacing) is intended for 2
meters, but will work over a wide fre­
quency range. You can use it with
your extended-receive-range hand­
held or scanner 10 tracll. signals in ee
weoess and maribme bands below
2 50 MHz . For h igher bands, the
dipoles must be shorter and closer.

Theoretically, the suppli ed whip
set works on 6 meters, but the non­
resonant antennas and snort spacing
results In too little OF lone from the
receiver. A bigger antenna system Is
needed below 108 MHz . Portab le

Frgure I. TDOA ROF sets such as /he Ramsey Foxhound finrJ alrectkXI by deler­
mining wtWcJl 01 its two verticll l antennas is closest to the transmitter.

ROFs have two vert ical antennas­
d ipoles in 'his case-spaced less
than a hall wavelength apart , plus
so me s o rt 01 lelt·rig ht ind ic at ion
(LEOs. meter, or tone pitch change).

There are two look-alike kinds 01
homing ROFs : switched cardiOid pat­
tern and ttme-dtttera nce-c t-amval
(TOOA). O f the two , ha ms prefer
TDOA units because they work with
unmodified VHF-FM transceivers and
do not require an RF enencatc r at
the re ceiver input. The OF-1 is a
TDOA unit. similar in principle to a
number 01 sets that have been deve1­
oped since lhe early 19805.

RF diOdeS In the Follhound switch
the receiver input rapidly back and
lo rth be tween the two antennas at
about 1 kHz (see Figure 1) . When
the incoming signal wavelront arrives
al ooe antenna before the other (as
lor transmitTers .1 and . 3). the an­
tenna switching produces pulses out
of the receiver'S FM discriminator.
hea rd as a lone miXed wilh the reo
ceived audio.

The phase 01 these pulses is de ­
tected within the OF-' circuitry. acti­
vating the Iett or right indica tor as ap­
propriate. When the lwo antennas
are equidistant from the source (as is
transmitler _2 in Figure 1). no tone is
heard and no LEOs ~ghl. A Sharp null
in the tone gives a prec ise tine of
bea ring to the tcx.

Using a homing ROF set is easy.
Watch tho indicators and listen 10 the

Radio Direction Rnding

You can tell that a ham radio activ­
i'y is gaining popularity when estab­
lished manufacturers begin to supply
equipment l or it. Until recently. hid­
den transmitter hunters (sometimes
called loxhunters Of T-hunters) had '0
build thei r own gear or buy it lrom a
lew companies specialiZing in radio
direction finding (RDF) sets. such as
Ooppler Sys tems and BMG Engi­
neering,

The big three man ulacturers Irom
JA-Iand aren't making T-hunt prod­
ucts yet. but a' least one well-known
US mail order company has begun to
supply 'his growing markel Last win­
ter's Ramsey Electron ics catalog an­
rounced two new items of foxhunting
gear, The "SlyFox" ,ransmtler is still
Iutureware as of this writing. but the
OF-1 "Fo~hound" enecuon f inder is
available at hamtests. ' rom dealers.
and by mall order Irom the factory
(see Photo Al .

A Versallle TDOA Set

Mobile VHF T-hunlers usually use
a DoppIef unil With its rtng of anten­
nas, o r the ampli tude-based RDF
method (beam . attencercr, and S ­
meter) . In contrast, the Foxhound is a
"homing" type of ROF set. Homing

soe MoeI/ P.E. KOOV
eo.Box 2508
FuIIer10n CA 92633

Testing the Ramsey Fox­
hound



Photo B. The spaciOus Circu it board ;s easy to assemble. For ease o( trou­
bleshooting, / used ribbon cable instead of the supplied shott jumper wires to
panel components. The Ramsey -recommended 9 von battery is shown, but/lat­
er changed 10 12 von power.

Photo C. Tho OF· 1 Cirwit board is designed to /it into the optional CDF plastic
case. Coax and corvJ9CfOt locations on the revised board are dlfferenl lrom !his
Original model. It's wise 10 orrJer the case and board at the same time 10 be sure
they are compatitNe.

50% SQuare wave to minimize ha r­
monics in the OF tone at lhe receiver
oolput. A couple of electrolytic capac­
itors were installed according to the
instruc tions. but were not observant
01 correct polarity lor this Circuit.

I suggested some Circuit changes
10 Ramsey Electronics engineer Tom
Hodge WA2YTM and he agreed to
review the OF·' design. A few weeks
later, a Revision 1.3 kit arrived . Its
new c ir cu it board (O F 1 Rev 2.0
5f13/93) had fixe s 10 provide a
square-wa ve switch ing wavelorm,
better supply liltering, and proper ca­
pacitor polarity. Several glitches in
the manual had been corrected and
there were no missing parts .

Aller anolher session with me sol­
dering iron (il wenl much faster Ihe
second time), me new board wa s
ready 10 test Now. with a fresh 9 voll

battery, I was able 10 get good meter­
ing null and usable lell-righ t indica­
tions with my test lox.

Raise the B+

The Foxhound uses a MF5 active
l i lle r IC, wh ich Is temperamentai
abou t its power source. When Vee
dropped from 9.5 to 7,8 volts alter a
lew hours, it went into unconlrollable
OSCillation . Ouracell specifies eoc-ct­
lile 01 a standard MNl 604 alkal ine
batlery al 4 .8 Valls. Thus, much 01

the banerys capacily is wasted by
replacing it at 7.8V.

I substituted a series pair 01 6 \lOll.
Ouracell 7K67 cenenee in place 01

the MN1604 batte ry. These "J ·size"
batteries are widely sold for replace­
ment in TV remote con t rols. ere .
Each 7K67 has Ihe same ampere­
hour rating as an MN l604, Although
OF-1'S current d rain is slighlly higher
at 12 volts than at 9 volts. the .rs last
much longer because they can be
used 10 near end-ol-lile voltage.

Performance of the OF-1 is notiee-

ably bette r on 12 volts. compared to
9 valls . The mete r circu it is much
more sensmve and the lelt-right indi ­
caters nicker less. I couldn't lind hold­
ers lor the J batteries and the labs
would not take solder, so I pried out
the tabs, crimped them to stranded
wi res . and hooked the wires 10 the
connector f rom an old 9V ballery.
Double-stiCky loam tape holds the
batteries to the board.

The Foxhound has a power jack
on the bottom panel lor extemal sup­
ply, If you don't m ind anol her uen­
gling wire, you can use it to supply 12
vons 10 the board. If you do this, be
sure to remove all Internal batte ries.
The sleering diode in series with the
ballery was deleted when the board
was revised. II you don'l remove in­
ternal batteries. the external source
will attempt 10 cha rge them with no
corrent limihng. Damage 10 batteries
or your supply oould result .

Foxhound Pluses and Minuses

Mosl TOOA sets require you to ee­
ten carefully to the OF lone 10 detect
the exact null. The OF· 1 is the firsl
set I have seen with a panel meIer to
help you lind the null. Usuall y your
ear is the best null oetectoc but the
meter is uselul when hunting in Ioca·
l ions with lots 01 acoustic oose. or
when there is heavy vo ice or lone
modulation on the bunny's signal.

Plugging the OF- 1's audio cable
mtc your receiver d isables us speak­
er. The only way 10 hear the hidden T
and its lone null is 10 plug an ear­
phone inlo a jac k on the bottom 01
the OF-1. I don·t like a tangling ear­
p hone cord wh en I'm trampin g
through the brush. Furthermore, the
mini-jack supplied by Ramsey is the
wrong size lor my lCOM earplugs. so
1 added a l-1f2-inch speaker inside
the OF-1 case. The speaker is Wired
10 the normally cIoscd terminal on the

OF·1 earphone jack, so an earphone
can st ill be used il desired.

With no audio from Ihe radio , both
LEOs are orr. n's easy 10 lorge l to
tum a ll tho Foxhound's power after
the hunt. To remind you to save the
battery. you may wish 10 add an lEO
power-on m icalor.

In Conclusion

The Foxhound adds snifllf'lQ capa­
bil ity 10 your ROF arse nal lor less
than 73 bucks. lis Ieft- righI LEOs giyg
an unambiguous direct ion indication.
The spacious circuit boa rd is well
documented to help you build and
modily it to your particular needs.
When powered by a 12 voll supply.
its performance on 2 meters is com­
parable to co mpeti tive TOQA ROF
sets lor on -loot toxhunting.

If you already hayg an earty model
OF-1, I recomme nd upgrading n ic
the latest c ircuit for best perlor­
mance. John Ramsey told me his
company will proviOe modifical ion in­
structions on request. Ramsey Elec­
tronics is at 793 Canning Parkway.
Victor NY 14564 ; telephone: (716)
924-4560,

Remember that there are ce rtain
ROF enueuoos where all TOOA units
work poorly. Horizon tally polarized
signals are much more ertncun to
track than vertical, because signal re­
nectoos are enhanced relalive 10 the
direct signal on the vertical whips.
Weak signals may be masked by
noise trc m an tenna switchin g . A
properly polarized beam or quad is
needed in thoso special situations.

Tracking in severe mull ipath (in­
side a building, for instance) is diffi­
cult with a TOOA. too. But when sig-
nals are strong. vertical , and III the Photo D. A cIose·up end view of one
clear, the T OOA will give sharper antenna. Ramsey supplies the tele-

"""""""'..n"""" small raNt boards 10bearings than a beam, and bearings .......,....."........ ....
will be easy to gel even it the fox mount /hem. and miniature coax. You
transm:lter is changing power, iii prov;oo the P VC pipe trame.
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Photo A. John Abbot K6 YB developed his Riding the Airwaves t:>ook from personal
classroom experience ar Los Feliz Elementary School in Hoilywood, California.

Carole Perry WB2MGP
Media MentOfS, Inc.
P.O. Box 131646
Sfafen Island NY 10313-0006

New Resources
Al me beginning 01 every school

year, I like 10 terce myself 10 search
out new resources to use in Ihe class­
room wi lh my ham rad io cla sses.
There are lois o f commercially pre ­
pared materials that are highly publi·
czec that I use year atter year 10 pte­
pare the kids lor the license exams. I
realize. towever. thai ii 's ifllJortanl 10
continuouSly be on the Iookoul lor new
resources and new ideas.

With the delay 01 school opening in
New Yak City due 10 the asbestos ct­
sis. I've had lime to peruse some won­
dertul new leaching aids and materials
that I'll be adding to my program. In
the spiri t of sharing, I'll describe the
new resources 1'1 be incorporating into
my ham radio aKfiCtJlum.

Alpha and Zu lu

Riding The Airwaves Wilh Alpha
and Zulu by John Abbot K6YS is a de­
lighUul scn-ccverec book that uses
comic book characters, the Phon eli -

cos. to prepare you 10 take two drtter­
ent amateur radio license exams, the
Novice and Ihe No-Code Tech. One­
hundred·and·twelve comic strips re­
view al the QUestions and answers. If
you look dosefy at the PhonelicQ crer­
eetees you win rotce thai each one 01
Itlei r bodies is made up 01 Morse code
"Oils· and "Oahs· that lorm the correct
symbol lor that character's iener.

Atter each cartoon page Is a testing
page. The answers may be fouod Oil
the following page on the bol1om left
side. There are puzz les, connect lhe
dots, WOfd searches , games. afld pr0­

jeee throughoullhe book.
This book will be a fine addition lo

any teacher's library. II retails lor $15
from AfIscl. roc.. P.O. Box 1428, Bur­
bank CA 91507; (818) 843-4080.

The Art of Science

If you 're a teacher working with old·
er or more advanced s tccents you
sh ould lake a look at a book called
The M 01 Sdence by Joe Carr K4IPV.
"This book is an escenent resource and
guide lor leachers and students alike
that addresses the cractcar "how 10 do
it· phase of scientific experimentation.

Jo e discusses how to choose the

type of experiment best suited 10 your
apptication , how 10 keep ptolessiooal
Quality scienllroc recoes. how lo make
accurate measurements and COITeclly
estimate errors. how to present your
results like a "pro," how to think critical­
ly about your theories . and how to spot
tenaces in the argum enls of others.

For the serious studoots who partic­
ipate in science la irs. there are vaiu­
able lessons irl lhis book. Too oIten we
forget to teach the basics of SCienlilic
inquiry and _ neglect lo give the stu­
dents the lools they need 10 be ere­
anve yet ellading in their ellorts.

The book is available from Highlext.
P.O. BOll 1489, Sola na Beach CA
92075: (619) 793-4141.

Slow-$can Program

The ham radio students In my
classes always enjoy work ing with
sew-seen TV, John Langner WB20 SZ
has a te rrmc package available for
$229.95. Pasokon TV is me inter1ace,
software, and manual, assembled and
tested.

Here are some teatures : 11 can send
aod receive all popular modes. The in­
ietace fits inside the compuler. It can

; ." ........
HFA-C OM

5p«ificotion.,

• 3 True 5- Magnets

• 500 lb. PSI
• 3/8 x 24 Mount
• IT RGSS with PL-259
· 12 x 12 x 12 Foo t p rin t

544.02 Each

"THE BLACK BOA"
MODEL TR~1B

•

0 SA)
" FIBERWHIPS"
MONO BAND WITH HFA.cOM

5 Pack COnsists 01 75. 40. 20. 1S. 10 Meier Whips in One PaCk

ModellMtr MHz
HFA10 28.0·29.7
HFA15 21 .0-21.45
HFA20 14.0-14.35
HFA40 7.0-7.3
HFA75 3.5-4.0

, Ilf.4 no r",n ;r. • ,' K."XCL O /J(O,w£ • BRA'U fTITl'IGS
• 1SQw"rn IUII l:H , "mox. 8 · /£"0111 ' "r"n. /:1" BUCK

569.50 p"s"
Sinll:le- Whl l)$ Available- $ 17.75

.S5.00 S&H (SC ReSldenfs Add 5~ Sales Tar) Ch8cIc WI Ad\IaIlc.lJ rx C O.O.

ASA
PO Box 3461
Myrtle Beach, SC 29578
1 - 800 - 722 - 2681

• •
I" TVC-4G
:U ' only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitt ing
Space Shuttle Video & Aud io from their TVRO's tuned to
Satcom F2-R t ransponder 13. Others may be ret rans­
mitting weather radar during signif icant storms. tf it is
being done in your area on 70 eM - check page 413 in
the 91·92 ARRL Repeater Directory or call us, ATV re­
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also
have dowrconverters and antennas for the 900 and
1200 MHz amateur bands. In fad we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi.
ers . We ship most items within 24 hours after you call.

(818) 447·4565 m·'S.m-5:30pm pst. Vi.., MC, COD
P.C. ELECTRONICS T_(Woo.G)
2522·WG Paxson In Arcadia CA 91007 M.ry.nn (WB6YSS)

CIRCLE l i ON READER SERVICE CARD
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OWNERSHIP STATEMENT

C
DAIWA

MH.200 . U puwcighl. roldinc ~penonaI~co··1ype

singk e.-picoce hudsct m nexible boom mic. lnIine
Jock~ OI'momc:rury P.T.T. swilclL Models rOl'~
wood" loom, Y_ m ochcn.

ME-390 · Tiny in-lhe-ear head&l:t with b igh qu.alitytie­
clip m ic .-.d inli..., locking or momentary P.T .T. •wilGh.
For Kenwooo..lcon. Y.eIU and Olhc:n.

)fIJ-400 .Com~bigbquality gOOKnOCt- type desk
mic willi P.T.T .1nd upldown buUonI. Deluxe weip.tc:d
dkaA bue.. Superb aIM1io. Canplele with atnai¥c
roam windscreen. Models pee- wired ror Kenwood,
!com and Y tlesu.

I"rom Dalwa?......

From 0.... AI Your FaYOri le De.1er_ See Whal Yov'.e Ilfta MiA;ln':

, ,
• ,.,

•.. ~.

I
~-e €~

Compact. Full Duplex, GaAsFET Pre,amps!

D! A.2m . l'loepod"ed """'J'-'.... tor ....al "'""d HTs.b.iIe mobild:iS. W kd _ cOdl.
b.rad . 1 :lOC\ooW 1l> 6W dti" tar ...lid I ; . .......... Fnxll J->d ....'P" 111 __•
, ..,;ut..bIc• .Jl......oe for CW/ $.$8 .
QI A. 'jIl1! , 3O+W 01& ... boIlI1 m'un .. 4«lMHz _ /:lOC\ooW 10 U W drilre..~l' of
pow. forlh_DX. ; tcnol reliablc,impl""~. Theperfed "'ed..... p>••du.al
"'""d HT ....p - IIOd oaly IToID Doi._1
!II ,A. lIOII . Heoovy duty v....ioo. high p>_
dual tr.nd hllllt.r omp. PIoU olllpul (80+ VII F,
6O+UHF) ITom 1·2SW drive · perfect tor dl&&!
t-od HT, md mobile rip!. All-lIlode =pen'
tina for CWISSB. huih·io f. f......."' i ....c... ·
dial' opentioa .....~!

S Elecun1ic Diltributon Co. ' 32S MrJ 51. ' Viettna VA 221go e
EOCO -At.703·938·81OS ·FAX 703-938-6911 EOCO

C.U y..... D••,uT...vr .

These wilderness and adventure
stories. Night Signals. Hostage In The
Woods, and Firewalcfl. wi ll enchant
and enthrall any youngster. The cnar­
acte rs are easy lor most kids to identi­
fy with. My students enjoy the test ­
paced act io n and they li ke the way
ham radio has been lncoI'porated into
the story. These books will be highly
motiYa!iQnaf and a fll'l6 additiOn 10 your
classroom library. They retait lOl $5.95
each.

I cannot stress enough how Impor·

tant it is lo r teachers to keep /fIem·
selves stimulated with new and cnar­
lenging materials in the classroom ev­
ery term. You owe it to yourself as a
professional. and you certainty owe it
10 your stueents, 10 utilize the latest
techniques. So, avail yourseU of new
resources whenever possible.

On e great place where teach ers
can meet to exchange Ideas Is on the
CO Ab Schools Net every Tuesday and
Thursday at 17:30 UTe on 28.303
MHz. Listen up lor net controls Carole
WB2MGP. Gordon WB6NOA. and Jim
N4MDC. Ii

read and wri te popular image file '01'

mats. It has user-defined menu items
fOl running external programs. such as
N9AMA's HiRes32. It displays color
pictures in real-time during reception. It
has an on-screen tuning indicator and
has automatic 'ine tuning of signals up
to 100 Hz oft Irequency.

The hardware requiremeflls are as
JoIlows: IBM PClAT 01 compatible, one
empty expansion slot, '286 or later
C PU, 640K me mo ry. VG A displa y
adapter, and a color rnonnoc

Contact John lor further details at
115 Stedman 5 1. ' M, Chelmsford MA
01824-1823; (508) 256-6907.

"I cannot stress enough how important
it is for teachers to keep themselves

stimulated with new and challenging
materials in the classroom every term. "

Cynthia Wan

Authoress Cynth ia Wall KA 71TT
was one of the guest speakers at a
seminar I con ducted at th e Texas
Hamc:om tast June. She spoke about
the series of books she has wrillen
lhat are being sold through the ARRL
t was very pleased to have a chance to
meet with her and to read her three
terrifiC books. I see the polential JOI ue­
ing them in the classroom.

CAT-300 Repeater Controller I
Attention Repeater Owners
Finally a repeater COIIlrol/u wilh Q 11 WJicr SYflthuiUf aM jUli
f raw" QJ<toptJlch incrtdibly priud at $199.00.

Features Inelude:

, -~'-

-- -

~ _ Sm " of 0.._ .
~.- - : .....-
....,.",. c.a.IM_
-- _ .... usc _

Il ••n". "~I' lO,I,.,

" "'.L,

.. '-~--

• , ~ , I "" .,"""
' ;;;---.:. -.- '-'------------... ...........~-'-I " 1... m,I1

T, .. ~~ ..... ~ ...._,_" 'M,__.,_-~ .• ,,~=_,

, M_'_H_~ . ~__.M.._._ T

./ (4 12) Word Vocabulary

./ FrmaJr VoIrt & Sound Efft cts

./ CW /drn/ifit r

./Reverse AUlopaleh

./Emtrgm cy Spud Dials

./Progrommablr CO'oiTUsy TOIIt s

./DTMF Rr~/Urr Muti"g

./ProgrwrvNJblr Codrs aIId TlMtn

./ lIardwurt Logic l'IpUls

./ Voict Symhrsjar

./ T_ 11't' Voier Mrssagrs

./ Two Voict Idrnrifiu l

./Full Ftwurr Autopalch

./ User Spud Dials

./ D1MF Kry Pad Ttst

./DTMF RrJNrllrr Acctl.r

./ (56) CoNroi FWlCtiOtlS

./Rt morr Coturol Switchrs

./DVR Gwurol/rr Rt ady •

Writr or Calf for a brochurr du cribing thr CtT·300 Coarotter,
i/lC/wling Je~marie. wier lII!()rd tnt, and CO/llrol jU/lCriOtlJ.

• (R~I'rJ MF· J(tlJ Stria! IOI/r rfct;r Qmi SW OO)

------
t·._,-~---,.-._ ...._~_.'"",~"..- ".- .._._.--_._-_.--""--~- ,~,,~,." ,.

O~':n:-- O~= ~:"""'-=-_ .II , ~<_ j_~'- I__ <- _______ -...,_ __M__
------ -

·"..,. .-....._- ._~_._~--~--~-,-_.,-- --~ ......
,~_. -.--.-, ._ -~ .--- ~_ ...--'.~ ..'--_.- ,-~ .-
.__...-_ . ._._, ~.H .~__._ .. ._...-. _~ _._-~ ,-

- -.­......_..... ,~ --- --

...... _ . 111_ >t< ..__ ... 0.00!03- "'"
-0;;;,,__ --;;,-O~....:.......

i4000 e.-., "'",,"to >02 "'""" . ..,"""""" OM ,,,,.

Computer Automation Technology, In c.
4631 N. W. JJst AvrllUe, Suilt 141,

FMtlAudtrdlllt . FI<lridll JJJ()9

(305) 978-6171

CAT~JOO Controller Board $199.00 Wir~d and Tested

••
".300

OJ.m
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>t.P '

•.-

'.In•.-
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~'~-",,,,,",
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QRP

Mit;hael 8fyce WB8VGE'
2225 Mayflower NW
Mil ssl110n OH 44646

[Editor's Nole: Observant readers
ol /his column no/iced last month 's
material ....as a repeal of the column
oflginally p rint6(/ in June 1992. We
don ', know how th iS happened.
M~eI passed in a new column but
we somehow substituted an old one.
We apologize /0 Michael and /0 his
loyal readers.-Ed.}

B!lck to the Future

A lransminers output must be as
clean as possible. Just because it only
produces 5 walts 01 output is no ex­
euse for a dirty signaL Thaf s the PUf ­
pose of the output filter- to make sure
the signal is clean. This month. I'll
show you how to design an output Ill­
la l lor your e sest creation.

01 course. the reason we need a n
outpul lilter in ltle first place is simple:
A transistor amplifier genera les buck·
ets lull 01 harmonics. Without a prop­
erly designed utte r, Ihese harmonics
would cause all sorts 01 problems to
other stations and even other ser­
vices. Unliltered transmitters can pro­
duce interference 10 devices not in the
amateur bands, such as your neigh­
bor's TV, stereo, toaste r. and so on.
Never place a transmitter on tne air
without a harmonk; fillerl

The Output Filter

So then, the purpose 01 an OU\pUt
filler is to keep unwanted harmonics
from ever reaching the antenna, We
do this by designing a futer to cuI off at
a frequency JUSl above the one we
wanl to keep. In a 40 meter transmit­
ter, the operating frequency is 7 MHz,
of course. A good cutoff frequency lor
our output l ilter would be just above 7
MHz. Most ou\pUt filters for lhe 40 me­
ter band have a CtJtoll frequency 01 8

Numbet' ,. on your FHdback «Ird

Low Power Operation

MHz. Some may be lower, some may
be a bit higher, but anwill be around
this range.

Frequencies under 8 MHz will be at­
lowed to pass to the antenna. Those
above lhe cutcf frequency will be at­
tenualed. Depending on the type of fil·
ler. this attenualion may be as great as
60 dB. The amount of attenuation re­
quired is based on the amount of RF
power 100, A 5 wall Iransmiller is al­
lowed a greater amount of harmonics
lhan a transmilfer running 100 watts.
Get your rule book out and you'll see
lhat transmillers under 5 walts are to
have their harmooic contents under 30
dB down. A 100 wall lransmiller must
have its harmonic con tents reduced 10
40 dB down from the fundamenlal fre­
quency. In either case, the larger the
number in terms of dB, the better lhe
filter works.

The amount 01 attenuation required
wi ll determine the ty pe 01 l ilter re­
quired. In many simple ORP transmit­
ters, a single coil and Iwo capacitors
comprise me output tille r. The more
sections you have in the liller's design,
the better the 'ilter. The amount 0' at­
tenuation is measured as ripple. The
less ripple, the beller the filter. Aipple
is measured in dB.

The Coi ls

In loday's 'i ller circuils the coils are
almost entirely wound on loroid cores,
Not only is a toroid sell-shielding, il at­
so allOWs a large amount of inductance
in a very small package , You woukl be
hard pressed to find a oulput filler in
tccays equipment not using some sort
0' toroid cores.

In filte r desig n, we need to know
several nmoamentar items: cutoff Ire­
coencv, core type. input and output
impedance, power handling capacity.
and physical size.

Given a CtJloIf frequency in MHz. we
need to lirsl find the proper core to use

in our output filter. This is besl done by
Iool<i09 up tne core's cnaracteoetc s
on a chaft or table. You can get o~ of
these tables Irom any 01 the compa ­
nies selling cores. The ARRL Hand­
tx10k is also a good source.

As a good rule 01 thumb, a type 2
core is good lrom eo rreters to about
30 meters. Above 30 meters. a type 6
core is a good ercee. I've seen some
eocnceucns where a lype 2 core was
used for 20 meters and type 6 material
on 30 meters.

Don't be duped into thinking the
color 01 the core is etched in glass ,
I've been billen by th is bug eetore.
Just because the core is yellow, don't
assume II is type 6 material. Be espe­
ciall y careful of namrest or surplus
toroid cores, A miSlabeled core in your
next rig cou ld be a hard problem to
track down.

The amount 01 inductance required
will atso dictate Ihe required core.
There are two more laelors thaI need
to be addressed: wire size and, to a
certain extent, output power.

I have found that wire size has lillie
10 do with fhe final inductance 01a coil
wound on a co re. Before I gel hale
mail lrom Mike WM, let me say most
ha ms don' t have the specialized
equipment to measure Ihe exact rn­
duclance of a homemade coil, II the
plans call lor 24 lurns of number 26
gauge wire but all you have in your
Junl< box is 24 gauge, then use it. You
won't be able 10 ten any difference in
the linal output 01 your project.

On the other hand. if ire coil needs
to be wound with six tums 01number
12 gauge wire, you can't really sub­
stitute six turns of number 22 gauge
wire either, Mosl high-power (high­
cu rrent) applica tions will require
a thicker g auge 01 wire to handle
the CtJrrenl flow, be it RF or DC. The
core size and type will also have 10
be determined to handle the power at
the required inductance. A larger cora
will be required to hold larger wire
to gel the sa me amount of turn s
requ ired.

Inductance Value$

Output filters 01 0 .01 dB 01 ripp le

have becOme somewhal standard with
OAP transmitters. A better filter woulcl
have 0,1 dB of ripple. You'lI see about a
two percentloss in power. but you'll gain
a 10 dB improvement in attenuation.

The de sired fi lter Irequency will
be: Fc '" Fo (1.1 5). Use 7.2 MHz
lor Fo: Fc '" 7,2 x 1.15 = 8.25 MHz. The
r~1ef CtJtoII frequency (Fc) is 825 MHz.

From the chart. lor a 0 .1 dB ripple,
seven-pete uuer, lhe vetce lor L 1 is
11 .32. So, Lt • L3 .. 11.32 /8.25 ", 1.35
, H.

From the same chart ee value lor L2
.. 12,52. So .. , L2 .. 12.52 /8.25 = 1.15,H

This tells us the required amount 01
inductance for each of the coils in our
transmitter, The number 01turns will be
calculated next, but first we have to see
what type of core we'U use.

I happen to have a handful 01 T-50-2
cores. so that's what I' use. According
to the table $I 'WIled by Amidon, a 2 mix
core is good from 1 10 30 MHz. This
same lable provicles us With an impor·
tanl lactor required for calculating lhe
number of terns: the AL value. This tells
you the jlH per 100 turns of wire on ee
core. The Al value lor the T-50-2 core is
50.

So. turns reqw~' ~"~'i;\:~110lh ~siredl (pHI

ALvalue.
Lt -L3 .. 100 v1.35

50 .
L1 and L3 requite 16lurns 01wire.

L2=100 ..J 1.15
50

l2 requires 15 turns 01 wife,

Capacitor Values

This takes care 01the coils. Now lor
lhe ce oecnors required in the hiler,
Aga in fr om the table . Cl and C4 ..
3759 8. Cl • C4 = 3759.8 / 8.28. Cl and
C4 are 454 pF; use the standard value
01 470 pF.

C2 - C3 = 6673.9 / 8.28. C2 and C3
are 806 pF; use the next standard value
01820 pF,

By using me inrcrmaucn available
to us, we ca n ca lcula te lhe va lues
required 10 keep our transmitters clean,
Give the old calculator a try and create
your own ORP machine. iii

BayCom
Modem

low Cost Packet
for PC I Clones

Fu tures: Soll wa 'e-ba ll&d PACKET l~al mak"!."",
campul.., ~mulal" a TNC. Modem conn&C IS ' am
se, ia l pon 10 RI G. WSlcMOll limer & '....d ,.. Is y PIT
Slanda 'd . Operates f,om I1VDC @IOOma. walipo we,
s upply Included. Use s cly" a l c.ont,olled 79 10 Chip,
VHF and HF. l ock & TX LED in<j'c a lors, f ,ee co py 01
Vers,on 1 .~ Eng liSh soflwa'e '1lC1 1,I(l!"d

Kit . • • , •• • • ,S59.9 5 Enclosur. ' ' • • S1C
ASMlmbllld & Tesilid Board •.. _, .• S71U5
As sembilid & Tu tlld in BOll: ••••• . . $89.95

CAReslllfmls add " 15% s ales I• • , S&H: $5.00
(inSlNed). Fo,eign orders a dd 20% . For more in fo

or ell llllog; s e nd legll! size SASE 152,) to:

CO A£A EnginBSfing 3!:;
2'S21 w. h P. I.... 11K· .......IMim, CA 12801 . 1Ia·I SH l l a
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ZERO~ I N HA ND- HELD
THE SIGNAL l PHASE SENSE

ANTENNAS FOR
VHF DIRECTION
fIN DING. USES

ANY FM XCVR.
COMPASS GI VES

DI RECTI ON.
ARMS FOLO FOR
STORAGE. TYPE
VF-1 42 COVERS
BOTH 2-MTRS ,

220MHZ . OTHER
MODELS AVAI LABLE .
WRI TE OR CALL FOR
HaRE INFO.

$3 . 50 SHI PP I NG , TYPE vr- 142
CA. ADD TAX) $139.95 619 -

RADIO ENGINEERS 565-1319
3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.D2111

E.H.YOST & CO.
7344 TElIVA AD.

SAUK CITY, WI 53583

(608) 643·3194
FAX 608-643·4439

ClftClE 1 1<1~ 1t£A{)£1t $(1IVlCE CAItO

Nickel -Gadmium, Alkali 'le, lithium,
$eilled lead Ac id For RadiOS, Compulers.
Etc . And All Portable EquiprTl1l:nt

YOU NEED BATIERIES?
WE'VE GOT BATTERIES!
CAl l US FOR FREE CATALOG

BATTERIES
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1 Switch Selectable Filters in One

W9GR DSP FILTER
TEJAS KITS" now offers over 30 different products, many
(until now) hard-to-find parts, plus we're announcing more new kits
just in time for Christmas! Do you have a local TEJAS KIT dealer?
TEJAS RF has a new TEJAS KIT AUTHORIZED DEALER
PROGRAM! Send us both your name and your LOCAL DEALERS
name. We'll send you both a FREE new TEJAS KIT Catalog! And
we'll send your local dealer an AUTHORIZED DEALER KIT, too.

TEJAS RF TECHNOLOGY
P.O. BOX 720331

HOUSTON, TEXAS 77272-0331
FAX (713) 879-9494 PHONE (713) 879-9300

Sell your product in 73 Amateur Radio Today
Call Dan Harper today... 1-800-274-7373

cot • J'_

..~,_ . -- .....' ''' ...--•
Just turn the switch ( 0 select one of:
~ Filters which enhance SSB signals
by reducing hiss. static, ignition. and
powerlinc noise with no perceptible
lime delay combined with Multiple
Automatic Notch fi lters to remove
heterodynes instantly.
-4 "Brick -wall" C W Filters with
bandwidths of 50 Hz to 200 Hz.
3 unique linear phase bandpass fi llers
for RTTY,IIF Packet. and SST \'.

,

Installs easily between the receiver and
external speaker or headphones.

24 HOUR ELENCO. HITACHI. B&K PRODUCTS C1.~~T~~~~E

SH RAN 1·800-292· 1111
IPPING GUA TEED LOWEST PRICES ' .IOO'"" "'1(C='

$12H S KII

Colo. eon..f9IttIte Genemor- "'"'$89.95
M ~US

F~'" ~ T"" ."""....,
'orO<k ...oa,-"""....

RF _ ..... _

IS DAY MONEY lACK GUARANTEE
FULLfACtOrY WAItIlANTY
WRITE fOR fREE CA1AlOG

.,.- '< •. " A·.c

Z·2O·..-0'- 1...... 13ft
21ZS · toM... o.arocs- SS:lt
1!5-01 .· 4OU"IZ l>.oaIT_ _
Z' 611 · lIOU... 0.. r....... c..,.o s_ _

~T_I.... • .
21to · , 00",.... 1lIt.. r..... Do.al ~_ .

~•.as.._ ",:It'
21221. · 20"'H, I~Si. S'orog. _ ...

Hitlchl Complct Serie s Sc o pes
Y.Z'2 . Z<:On<. ~ r...... U"
y·us . 5;IU":o- c..r-. ."'
y·m · sou.... C*are<l '-_ Do_
Y·!22 • _ _ec 011.. ""
Y-422 · , DC O!'M! $1"
v·m· 2010< cc Off... __
V-6IO · '!OU"z_o,..,T._ " .'41
V·M! " . ~O"'''z.OT, .."""..." • U2!
Y· ' OlIO · 'OOl.< H,. 0 " 01frac. _ ,,_115
V· IOll'" • 100l.<H• . Of, ''' ''''''0' _ " ,'1"1
V·TOIS · IGor.o" z_Qr. " OutSOt_ _ "."5
Y· ll Ol)A . ' 00 0..0<1 r""I __U ,'"
V· llloO · I SCOO QuIll T'",,"_'2.'"

B&K OSCILLOSCOPES

09lOI_..o-
• C:apto_

$75.00
LCIf." SO

1M F ..,~_
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XK·500 Digital I Analog Trainer__ _ __ _ 01- . ,_
,_.:1900-_ '....__.. .-.0_- _._--_ ...._---­_..__ .._.._----­._--·""._.'-,. ' woo. '_

• ·1 *"'" •• _, woo •• _
• 00: •• _·,.""".....·''' '''' . ' '-• " ".: c.... ,_, ....., ..-

"""'1 '_'"-- ­,- - --"--- '­-_..._..._- ­-- -..-._....-_.­._--" - .._--•."1-"'--·,,-_.,.-.<-._--­
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P ACKET & COMPUTERS

FIgUre I . One of/he cntlCal sect/OllS of AUTOEXEC.NOS.

• ATTACH THE TNC

a r r ach ..y Ox 3fS • (1 )(2 5 tncO 20 4S 256 4800 • COIH

• 3 t t./l c h ' 'Y Ox2t8 3 (1)( 2 5 tncO 20 4 8 2S6 4 S0 0 • CO!'!:2

• a t tac h ..y 0,,;Je8 • 3x2 ) t ncO 2048 2S6 4 6 00 • coo
• a ttach ." Ox2eS 3 3x2 5 t nc el 2 Cl4 8 2S6 4 8 00 , Co.'!4

Jeffrey Sloman NlEWO
eo. Box 636
Franklin IN 46131

Getting Started with
TCPIIP, Part 3

w ow! I guess you ARE Interested
in getting a TCPIlP station on the air.
At least that is the way it looks f rom
here. I have received hundreds 01
email requests for information about
software and IP addresses. My Inter­
ne l mailbox overf lowed , so I lost
some 01 the queries, an d I just
couldnl possibly answer aI those reo
quesl~1 enough lime in ee oay.
So. rn 00 the best I can. and try to
clear up the confusion lhal a transpo­
sition of tenere caused In the first in·
staumem of this series, and give you
the eestmtorrnauoo that I have about
IP address COOrdinators.

In Ole first colurm I IOld you 10 gel
a copy 01 JNOS version 1.08c from
USCD .EOU via an onymous FT P.
Well . forget thaI. Here is the CO R·
RECT inlormation:

Location: UCSD.EDU (note the
correction from USeD.EOU)

Directory: hamradio/packel/tcpipl
wg7j

Filename: JNOS1 07B.EXE
Those of you who have managed

10 get later versiOns of JNOS. this is
fine . The etloice 01 1.07b is based on
its stabil ity ancl availability, but later
versiOns will WOfX. Keep this in mincl
because lhis version is available in
the direclory noted above. The 1.07b
version will be available on the 73
BSS, in the "Packet and Computers"
area (8), You can reach the 73 BBS
al (603) 924-9343, 2400 baud, SN1 ,
Note thai this is a relatively large file
and the slow speed of the 73 BBS
shou td convince you to t ry other
places first.

Uncoordinated Coordination

I thought most 01 you wo uld be
able to l ind your local AMPR coordi ­
nator. though I expected a few reo
Quests lor help. Well. after re<::eiving
hundreds 01 messages via Intemel
mail, I realiZed that maybe some of
you were having some trouble. I have
to do something. but answering each
of your cries lor help is not a practical
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route. So, here (In the sidebar) is the
list of the official voIunleer AMPR co"
ordinators, THIS IS ALL THE INFOR·
MATION THAT I HAVE. I cannot tel
you how to contact these people or
exactly which one is the coordinator
for your location,

Look on the tist and take your best
shot. It has been sorted by location,
to make It easier lor you , Also, the
tast column Is the subnef lor the co­
ordinator 's area. This can also be a
clue for you. Fincl someone with an
IP address and look lor the matching
subnel. Remember that these people
are volunteers-please be friendly
and courteous with you r request. If
you think that you might want 10 run
more than one station, request more
than one address . Though the specu­
Ic Information that the cccrdlnatcr will
need may vary lrom place to place, if
you contact them via packet radio, try
to include at least the stuff below to
decrease your chance of being asked
to provide more information;

Your name.
Your call.
A mailing address.
A phone number.
The county, town or city. and zip

code where the station will be located.
You may have to wait a lillie while

lor a reply, try to be pat ient. If you
wa nt to get started . but don' t yet
have an address, you can use the 01·
l icia l "1est" network. This is any ad­
dress in the 44.128.XXX.XXX range.

An Important Note About Packet
Rad io

While I always enjoy correspond­
ing with you via packet radio, t simply
cannot do business that wa y. Be"
cause l do not want to have even the
appearance 01 impropriety. I just can"
not answer any ma~ that reters to the
colu mn and th en a sks lor hel p .
Pleas e, II yo u need help, use com­
mercial emai l or paper mail. I can be
reached on the Intemet:

jslomanO bix.com
and by US mail:
N1EWO
P.O. BOX 636
Franklin IN 46131
Th anks for you r understanding .

Note, 100, Ihat l sliPwant to hear Irom

you on the amateur packet nelWOI1l..
Please. ju st restrict th is tra tlic to
pleasantries or QuestiOnS that relate
to ham sl\Jfl with no resererce to the
column.

More Than Error Correct ion

Though I had planned to get start­
ed on the lu tOfial this month, I had to
clear up the conluslon caused by ty­
pos ancl whatnot. Now t <:loin want to
completely frustrale those 01 you who
have managed to get the eottware
and an IP address , so ere take whal
space Is left to at least begin the un o­
rial. (Next month will be dedicated to
the tutorial.)

JNOS and "" Rles

The heart 01 making JNOS WOI1l. is
a set of ted files thai conl igure me
program ancl provide inlonnatiOn to it
T hou gh they all must be in good
shape lor things to wol1l., the central
locus is on a configuration me called
AUTOEXEC.NOS. Like a combina­
tion 01 DOS' CONFIG.SYS and AU­
TO EX EC .BAT, AUTOEXEC.NOS
contains hardware and software con­
figuration lnlormation ancl commands
for the program to carry cot on start­
up. n is lhe arcane ancl ecr-sc-oqcet
stuff in this Iile that will make or break
your station.

Unfo rtu nately. the exac t format
and syntax of AUTOEXEC .NOS
varies not only among Implementa­
tions 01 NOS, but even among ver­
sion s 01 the SAME impleme ntation.
To get you started with JNOS, we'll
look at one 01 the most confusing and
absolutely required sections 01 AU­
TOEXEC NOS as it worts with JNOS
(ancl most other NOSs, thank good­
ness).

The secto n is reproduced here in
Figure 1. These are the statementts)
thaI attach Ihe communication do­
v~e(s) to the program. Our example
here is to connect a TNC to a comm
port, Later on we'll look at more ac­
vancec stuff ~ke Ethernet.

Any of the lin es that begin with
•• " are comments . and Shown are
lines for all fo ur comm ports. The
act ive one Is com 1, since it is nOI

preceded by ". ..
The attach corrvnancl instructs the

program to connect a har<tware de-­
vice to the prog ram. The parameter
·asy· is an ab breviation for "asyn­
chronous," the type of commu nica ­
tions device. The nexl value "Ox3fS"
is the base address 01 the communi­
cations port, you probably don't need
10 change the values Irom the stan­
eiard ones bted rere . Fol lOwing the
base address is the IRQ (interrupt).
This is also a standard va lue lor each
port. The next parameter, · AX2S,"
tens JNOS what sort of euertece this
will be, There are cmer values which
we will discuss later.

T he value "tncc '' is an arbitrary
name that is used 10 refer to the in­
terlace you are creating. This name
can be nearly anything. and should
probably NOT be IncO. Many users
name it by Irequency-01, 03, 05,
etc.--1o make it easier to understand
what is going on , If your station w~l

not necessalily stay on one trequen­
cy, name it anything that seems
meaninglulto you.

The next two numbers are buffers;
don't change these until you know
more. This is another advanced topic
which we wiP ensccss. The last num­
ber is the baud rate of the port. Note
that it is set to 4800 here . Why? Be­
cause the program may have difficul­
ty decoding the information from the
TNC il it comes at a higher rate, but
the message s from the TNC will
seem intolerably slow at , 200 o r
2400. T his is a good compromise.
One way to tell il you have the port
speed set too high is the presence 01
corrupted or "nonsense" calls in the
"just heard" ~st.

Keep " Simple, Stupid

The other absolute requirement lor
NOS to operate is that the TNC be
made to opera te in KI SS (Keep It
Simple , Stupid ) mode. In Ihis mode,
JNOS lakes over the operation 01the
lNC. There is a small scrip! included
as part ol the AlTTOEXEC.NOS that
is designed to lum your TNCs KISS
mode on (mosl TNC command sets
require a s imple " KISS ON" corn-
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AMPR NETWORK VOLUNTEER COORDINATOR LIST

RegionfCountry Coordinator Call slgn Subnet RegionfCountry Coord inato r Callslgn S ubnet

Calit Sacramento Bob Meyer K6RTV 44.002 Rhode Island Charles Greene W1 CG 44.104

caUl: Silicon Valley- Kentucky Tyler Barnett N4TY 44.1 06

San Francisco Douglas Thorn N60VU 44.004 louisiana James Dugal N5KNX 44.108

caW: Santa Barbalilf """'~. Richard Duncan WO'" 44.11

V_~ Don Jaoob WB5EKU 44 006 PerwlSytvania : Weslem Bob Hoffman N3CVI. 44.112

Calif: San Diego Brian Kantor W86CYT 44.008 N&S Dakota Steven Elwood N7GXP 44.114

Calif: Orange County Terry Neal M6TN 44.01 "Oregon: NW & Portland,

"Eastern Washington, VancouverWA" Tom Kloos WS7S 44.116

Idaho" Steven King KD7RO 44.012 Maine Cart Ingerson N1DXM 44.118

Hawaii & PacifIc Islands JoIYl ShaLamskas KJ9U 44.014 unassigned 44.12

Calif: Los Angeles. xeosee Dale Puckett KOHYD 44.122

5 F Valley Jet! Angus WA6FWI 44.016 A"""" David 00deII wanpy 44.12.

caU: Antelope Valeyl Southern Nevada Earl Petersen KF7TI 44.125.0-1 26

Kern County Dana Myers KK6JQ 44.017 Northem Nevada Bin Healy N8KHN 44.125.128-254

Calif: San Bernardino & Puerto Rico Karl Wagrl8r KP4QG 44.126

Aiver5ide Geoffrey Joy KE60H 44.018 TEST 44.128

Colorado: Northeast Fted SChneider KOYUM 44 02 "Tak Kushida, JH3XCU Joly

Ala"" John Stannard Kl7JL 44.022 Kanbayasht Japan JG1$LY 44.129

WashinglOl'l state: western Rail D. Kloth Gelm<lny Ol.4TA 44.13

(Pugel SOund) Dennis Goodwin K8 7DZ 44.024 Paul Taylor United Kingdom G1Pl.T 44.131

"''900 Ron Henderson WA7TAS 44.026 Robby Soebiakto Indonesia Y8 18G 44.132

texas: North Don Adkins KD5QN 44.028 Jose Antonio Garcia. Madrid.

New Mexico J. Gary Bender WS5N 44.03 (EA4DQX 0' EA4DQX) Spain EA40QX 44.133

Co\olado: Soulheasl Bdale Garbee N3EUA 44.032 Italy 12KFX 44.134

Tennesee Mark J. Bailey N4XHX 44.034 Barry Mcl.a mon ceoeea VE3JF 44.135

Geo<g;, Doug Drye KQ4NC 44.036 John TalW1er Australi.a V><2ZXO 44.136

South Carolina Mike Abbott N40XV 44.036 Gerard Van Der Grlnlen Netherlands PAOGAI 44.137

U~h Matt Simmons KG7MH 44.04 Peleg Lapid Israel 4X1GP 44.1 38

Mississippi Phil Aker5 WA4DDE 44.042 Mani AamiO Finland OH1MQK 44.139

Massachusetts: weste rn Bob Wilson KA1XN 44.044 Lennart Sweden SM0 1ES 44.1 4

Missouri William Simmons WBOROT 44.046 Per Eftang Norway LA4JL 44.141

Indiana JaCQues KOOley KA9FJS 44.048 Marco Zollinger Switzerland H89CAT 44.142

~- Ron Breitwlsch KCOOX 44.05 KrzyWof Dabrowski Auslria OE1KDA 44.143

New Hampshire Gary Grebus KaLT 44.052 Belgoum ON7LE 44.144

V, ,,,,,,,,, Ralph Sletson KD1 R 44.054 DelYTlark OZ1EUI 44.145

Eastem & Central Mass. Don Hughes KA1MF 44.056 Eddie Manolo PhilJipines DU1W 44.146

West Virginia Rich Clemens K88AOB 44.058 Wayne Knowles New Zealand ZL2BKC 44.147

Maryland Howard t eeomoo WB3FFV 44.06 rod Ecuador HC5I< 44.148

Virginia Jim OeArras WMONG 44.062 Thomason FAN HongK"" VS6YHJ 44.149

Virginia Iztok saje Slovenija S53FK 44.15

(Charlottesville Area) Jon Gelael KD4CQY 44.062 Pierre-FrancoiS Monel F~~ FC I BOP 44.151

New Jersey: Northam Dave TruUi NN2Z 44.064 LuiS Suarez Venezuela OM KO!YV5 44.152

New Jer5ey: Soulhem Bob Applegale WA2ZZX 44.065 Pedro Converso Argentina LU7ABF 44.153

Delaware John DeGood NU3E 44.066 Demetre vatans Greece SV1UY 44.154

New York: NYC & Paul Healy Ireland EI9GL 44.1 55

l ong Island Bob Foxworth K2EUH 44.068.1·32 Bela Markus Hungary HASDI 44.156

New York: ENY Bob BeUinl N21GU 44.068.64+ Raul Burgos Chile CE6EZB 44.157

New York; WNY Paul GelwilZ WA2WPI 44.069 Artur Gomes Portugal c n DIA 4<'.158

Ohio Gary sanders N8EMR 44.07 Kunchil Charmaraman Tho"'" HS1JC 44.159

Chicago-North Ill. Ken Slritzel WA9AEK 44.072 JoM South Al riCa ZS6BHD 44.16

South/Central III. Chuck Henderson WB9UUS 44.073 Emy Tontlinger Luxembourg LX1YZ 44.161

North Carolina (East) James Curran KA40JN 44.074 C. ccsns Cyprus 5B4TX 44.162

North Carolina (West) Charles Layl'lO WB4WOR 44.075 Chuck Hasl Central America Tl3DJT 44.163

Texas: South Kurt Freiberger W85BBW 44.076 Otto Morroy Surinam PZ2AC 44.164

Texas: West Rod Huckabay KASEJX 44.0n Andrzej K. Brandl """'" SP5WCA 44.165

Ok."""" Joe Buswell K5JB 44.078 K~~ ""'"""'" 44.166

Pennsylvania: Eastem Doug Crompton WA3DSP 44 .08 "lakshman (" l ucky')

MontanaSteven Elwood N7GXP 44,082 Bijanki" India VU2LBW 44.167

Colorado: Western Bob Ludtke K9MWM 44 .084 Bolon Taiwan BV5AF 44.168

Wyoming Reld Fletcher WB7CJO 44.086 Kunle Nigeria 5N0OBA 44.169

Connecticut .100 Bloom KE3Z 44.088 Sinisa Novosel Croatia 11 44.17

N""''''' Mike Nickolaus NFON 44 .09 50"" 11 44.171

"WiSCOnSin. Upper Ekendra Sri Lanka 4S7EF 44.172

Peninsula MiChigan" Pat Davis K09UU 44.092 (no one has volunteered yet) Merico XE?1 44.173

Minnesola Gary Sharp WD0HE8 44.094 Luiz F. Catalan BraZil PP5AQ 44.174

(Minn-Twin cmes area only) AndyWarner NOREN Jose Amado r cuoe C02JA 44.175

District 01 Columbia Oon Bennett K4NGC 44.096 Abdul-Hamid Sadka Turkey TA2LA 44.176

FlOrida Bruce La Pointe WD4HIM 44.098 Karel Odehnal Czech Republic OK2XTE 44.1n

Ala"'.... Riehard EI ~ng K84HB 44.1 Karen Tadewosyan Russia RA3APW 44.178

Micngan (lower Peninsula) Jell King WB8WKA 44 .102 Tom Clam Outer Space W31W1 44.193

mend). We will cover this part ot the
Ille next month. In the meantime. if
the TNC does not seem to inilialize
correctly Iry this: Talk to the TNC with

any communications program, ensur­
Ing thaI the co mmunicatioo s speed
(baUd rate) matches the on e you
chose In tne AUTOE XEC .NOS .

Check your manual fo r how 10 gel Nex t tim e we' ll get tntc mo re
your TNC Into KISS mode. Send the mealy sturt. Sorry for the confusion-
command(s) and exit the program. I hope it's cleared up now. 'Tit then
Start NOS , and you should be an set, 73deN1EWO. iii
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copper fOil. After spaCing the anten-­
nas about l ive teet apart (the 434
MHz helix dangted below the pay­
load), we finally came up with a fully
funcfiona l crcsscano ATV repeale r
that per/a rmed well . The enure re­
p eate r (comple te wit h batter ies )
weighed in al a mere Sill pounds!

We lo ade d everything up and
headed for the hills above KCGCCC's
house in San Clemente. We decided
to Iauncn the repealer with three
small we ather ball o ons. A s Mike
WASSVT held onlo the repeater, \tie
balloons whipped eooot in a strong
10--15 knot wind . The possibility of
crashing the repeater into the ground
at takecrt was very real. Mike solved
the problem by walking over to lhe
edge 01 a cnu and tossing the re -

a lioearty polarized omni or gain an-­
tenna system, depending on the area
you want to ~nk up.

The Fli ght Tel t

Aboul 2 4 hou rs aner tossing the
potenl ial repeater components into a
big pile , we had the ATV repeater
wired up and mounted in a lightweight
styrofoam packag e. T he mo dules
were fastened to a piece of tcamccre
and surrounded with one-Inch-thick
styrofoam lor insulatiOn. We powered
up the repealer and esccverec that
the transmitter section was badly
overloading the f8OOiv9r board. f0rtu­
nately. Mike Collis WASSVT arrived
on the scene and went 10 worll. by­
passing the powe r leads while Mike
KC6CCC shie lded the receiver With

FlfJure I . Block diagram of tile Ilghtwelghf ATV repealer system.

,

..

Photo A. M,ke KCSCCC, Mike WA6SVT, and Cuff N67WB fill three balloons 10 lift
the ATV repeater.

AUdia

I I 'V

915 MHz Video Video Video 043 04 MHz
Trl nlmifter

Receiver 1.0 . I 5-wl1t I

TImer

dio directly. Nole lhat you roukl also
use a crystal-controlled receive boan::l
with a companion IF str ip available
from P.C. Electronics for this part of
the repealer.

The iransrmtter consisted of a P.C.
Electronics 80 milliwall mlcro-ATV
board (wl lh companion su bcarrle r
strip) wI1K:h drove a PAS power ampll·
her module. This comblnalion gave
us a 5 wall sync tip outpul while only
drawing a lillie over 1 amp ol curreot.

The repeater ID consisted 01 an
Elktronlcs VDG-1 with an externet
Iimer. It would be better 10 go with a
video-operaled relay (eg: a VOR-2)
inSlead of the time r, but we used what
we had in !he shack althe mome nt.

To keep the total repeater as li9ht
as possible. we used nve [).cell lilhj.
um balleries (7.5 Ah). Although usu­
a lly very pricey, we fo und a good
source of very reasonably priced sur­
plus lithium packs (10 u-ceus) from
S&G Photographic, telephone: (2 15)
474-7663. One pack should give you
around 10 hours of operat ion (l ive
hours using just live ce lls). Where
weight is not critical, you will probably
want 10 use a 5 Ah rechargeable 9011­
cell pack.

Mike KCSCCC bu il t a pair 01
quadril ilar helill antennas (one for
each band) for our flight test since we
wanled a good panem below the bal­
loon repeater. For a hilltop or remote
site, you will probably wanlto go wilh

Ham Televis ion

Number 20 on your Feedback I:aIrd

Photo B. The completed ATV repeater next /0 its styrofoam enclosure.
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The System

In order 10 eliminate the fillering
and shielding required oj an in-band
repealer, we went with a crossband
system thai recevec on 915 MHz and
tran smitted on 434 MHz: (see FlQure
1). Mike KC6CCC designed a home­
brew receiver taken (rom a commer­
Cial surveillance system thai provided
us with a complete recewe boan::l on
915 MHz thaI oulputted video and au-

Super Portable ATV
Repeater

One night while I was visiting with
Mike Henkoski KCGCCC, we decided
to try 10 build a lightweight ATV re­
peater w ith a minimum number of
components. The idea was to come
up w ith a compact berters-cceretec
system thaI could be easily Iransport­
ed (or even backpacked) to a remote
site to ad as a temporary relay during
a special event or emergency. To test
it oulln the lield we chose to launch il
into the stratosphere with a weather
balloon, From ou r planned maximum
altitude of 100,000 'eel we could co­
tentially link up Iwo AN slalions that
were 600 miles apart (provided the
repealer was midway between them).



PrIofo C. Sam K6VLM·s 1 wan signal. as seen via the airt10me repeatffff.

peater over the side! Just like taking
off in a hang glider, the ba lloon re ­
peater headed sJowty off to the edge
at space.

The 5 watt Iransmitter power pro­
Vided most statiOns within 100 mjes
of the repealer with P5 CJOk)r reoeplion
throughout the three-hour !light. Two
statiOns in the area were capable of
l ransmitting up to the repeater on 9 15
MHz dul1ng our f light lest. We we re
able to send color video through the
repealer from the launch sile when we
had our antennas oriented properly
and Sam unwener K6VLM could ac­
cess the repealer with P2 ·P5 s(gnal
leve ls rrom his location In La Mitaela
(about 50 miles to the north) . He
could even repeat IhlOUgh the system
using Jusl 1 watt of uplink power.

II was such a clear day thai we
we re able to see th e balloons with
binoaJlars and even obsefved two 01
them bursting at 72.000 feet. The reo
peater started descending with one

balloon sl~llntaet and landed near the
top 01 Mt. Elsinore near a dirt bike,.",-

Curt N6TWB ancl Jon N6ZYX Tou­
manian were chasing the repealer
with OF gear and quickly spotted the
rema ining balloon bobbing above the
repea ter as if. rested on a ridge about
a mile ahead of them. As fhey rouncJ­
ad a curve and arrived at the landing
site. they were surprised to see that
the ba iloon and repeater had disap­
peared. They walked past some near,
by pickup trucks at the dirt bike park
and heard a strangely lamiliar beepIng
sound coming Irom the back of one of
the trucks. nfumed out that one or the
dirt bikers, Tom Vetter, had beaten the
chase team 10 the repealer and was
about 10 call us lor th e rewardl AI,
though our wallets were a little lhimer,
we did recover me repeater. The reo
peater survived the flight in excellent
condition and we hope to Ily it aga in
soon to l est it out with different combi-

nalions ol in and out Irequencies. For
example, a luture flight may use 434

MHz in with either 919 .25 or 1253,25
MHz as the output. iii
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sun$50, + $5 Shipping
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Absolute Value Systems
I 15 stedman St. 17
Chelmsford , MA 0 1824-1 823
(508) 256-6907

doesn't have to be expensive anymore
Quality Color SSTV

is easy and affordable with Pasokcn TV.

Slow Scan
Television

New - SSTV Explorer $94.95
Small receive-only interlace plugs info serial port.

Pasokon TV
Send and receive all popular modes.
Hardware jntertace fits inside computer

-._18M POll,T__, I ... "2eli .. _ CPU, color \IGA
~.IIlS-OOS. ~"USA _ ......

""' -'....-

HamCall
COROM

QRZ NEW $24.95
Search calls by name,clty,state eet. Plus
hundreds of PC compatable programs

Radio MODS, TCpnp,USENET Ham
Radio Arch fves, FCC Rules & Regs.

Exam Question Pools + Canadian Call s
$17. CICA WINDOWS SHAREWARE
$17. G IFS GA1.0RE 5000 G IFS!
$17. OS/2 SHAREWARE
$19. G IGA GAMES (NEW COROM)
$25. INFO-MAC 10.000 MAC FilES
$29. UNUX ON COROM (UNIX CLONE)
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THE FAMED 2 METER
Also the uhlrnate tor scanners beb 101300 MHz.

A. S. A. 9209
+9 db Co-Linear ~M u l tiWave· Base
Slat io n Double 5/8 over 1/4 wave
del ivers up 10 +9 db gain . All fiberglass
& solid aluminum construction. Fits
masts up to 1- 1/2 ' . 2 M eIe r Base
Station 10' length.
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VHF and Above Operation

ABOVE & BEYO;:;;f"'k~d

Wa vegu ide
Flange

pa rt wi ll be . I alw ays try to locate
someth ing in the surplus market that
was benl into something special, with
an appearance more li ke a pi le 01
worms Ihan wavegu i(le . The reason

Threaded Type
BNC. SMA Or N Con nector
(B NC Is Best A t)

RF Choke Made
From Brass Slug
.250 Di a. In sul ate
From Brass Tube

1
N
2 1N23 Miller Diode
3 10 GHz Mi ll er

T

er. The modification 1$ to cui off the
middle sectiOn and toss it into the Junk
bo~ or SCl'3p metal tXlIl:.

The more obscure the guide sec­
tion looks, Ihe more inexpensive the

Bra.. Block
Snug Fit To

~
Bo ttom Of
1N23 DiodeXg

1/.
Xg Dimens ion : Back Of Waveguide To

Center Of Probe Or Miller

Ftgure J. Wavegu.oe mixer consttUCliOn. Brass lUbe: size to fit BNC connector.
Brass choke: O,2SO·/ong, with hole to fit IN23 diode, and omec end sokJered to
connector. Insulale from brass tube with Scotch tape. Ground the diode's oonom
end in the brass block. The dimension for Xg is 1/4 wavelength, modified by the
velocity change in waveguide, or (Xg). The length is 1/4 Xg, For further data, see
the BASIC program in the sidebar to compute Xg,

Finding WlveguiOe

Where do you gel material for this
construction project? WeU. waveguide
can be purchased new from suppliers
at nearty 54 a foot, but most SlWier.;
have a minirTun 0fUef value far in ex'
cess of wtlat you are probably willing
10 spend, prelty much removing thai
source from our list. Whal I preler 10 do
10 remedy this situation and 10 keep
priCes low is to select some scrap sec­
tions 0' used waveguide a t swap
meets. These can be part 0'an ettenu­
ator or otter obscure Old World test or
'iller section. These waveguide pieces
can besl be described as a shari sec­
tion of guIDe with something in Il1e mid·
die of !he section Ihal is not desirable
and would make good doorstop malerl-

despite !he faet lhat il cerect be sot­
dered without special flu~es . This can
be done, bu l I feel that it's not very er­
tecuve . I don't use the special alu ­
minum soldering fluxes. They are cost­
Iy. and my experience with them has
given poor resulls. Let's get on with the
construction and remove the veil 01se­
crecy from these uaetut microwave
components.

C. L Houghlon W861GP
San Diego Mictowalltt Group
6345 Badger Lake Ave,
San Diego CA 92119

Microwave Waveguide
Construction: Detector
Mounts and Transitions

This moolh I would like \0 pass on
Informatlon about constructing mi­
crowave waveguide components . I
want to cover diode detector transi­
tionlI and other bits and pieces, in reo
sponse to severa l questions . Where
can you lind these? The an swer is
!hey can be found at swap meets and
such. If you can't find lhem. you can
construct them at home oul 01 very
junky waveguide scrap. with just a lit·
lie enon. The constructiOn doesn't re­
quire close tolerance war!( ; suitable
dev ice s can be constructed in any
home workshop . The unll s you con­
strue! should have a usable frequency
span 01an octave or more.

The best waveguide 10 select for
construction is brass because il can
be soldered with a heavy soldering
Iron (300W or so), or eve n a small
lorch is OK. Aluminum can be used,

GET THE ATV BUG

7182 Rasmussen Ave. • Visalia, CA 93291

Unsurpassed Quality since 1954

ri-Ex®TOWER CORPORATION

All lowers are compete with rig id concrete base mount and
rOlator mounting p1ale. Tri·Ex prints and calculations provided
with tower are compliant wiltl 1991 Uniform Buikling Code
(U,B.C.) Engineering designed to 1991 U.B.C. • 70 MPH,

TECH SUPPORT 209-651-7859

FAX 209·651·5157

QUALITY THATIS
AFFORDABLE

LM·470 ~~:5 $3~6~~
Was Now

WT-51 $1 ,245 $1 ,050
LM·354 $1 ,865 $1 ,300

Tht L,U.3Soa <$~ ..m ahn:l WI'lCh brake sysIeI'TI. The LM-470 isfIIJVized.

~ TO ORDER CALL I "_1
1£:::1 800-328-2393 .

Tri-Ex is pleased to announce the reduct ion in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Ttl-Ex to
pass on substan tial savings to our valued customers.

New 10 Watt
Transceiver
Only $499
Made in USA
Value ... Quality
from over 25years
in ATV...wOORG

Snow free line of sight OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 Wans in this one
box may be all you need for localsimplexor repeater
ATV. Use any home TV camera or camcorder by
plugging thecompositevideo and audio into the front
phone jacks. Add 70Cm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air - II's that easyt

TC70·10 has adjustable >1 0 Watt p .e.p, with one xtal on
439.25, 434,0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage Dl0l0N-ATV lor 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.i aluminum box.

Transmitters sold only to licensed amateurs, for legal purpoaea.
wrified in the Ialesl CaUbook or send ropy of new license.
Call or write now for our complete ATV catalog
includingdownconverters, transmitters, linearamps,
and antennas for the 400, 900 & 1200 MHz bands,
(818) 447-4565 ......~••30_.... y' llC COD..... I... .
P.C. ELECTRONICS T... (Woo"G,
2522 Pu.an un. ArClid i . CA 91007 Marylnn (WB6YSS)
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Photo A. Example of a homemade hom cooemsaea from PC boa rd and a transition for 24 GHz. Note the small coax con­
nectar center for size comparisiOns. Photo by WA 5VJB.

lor picUlg up mese obscure seclions
01 waveguide is si~: We 0l"'Iy want
II1e llange end and about an inCh 01
waveguide behind it for ou r eponca­
lions. The rest can be junked. Usually
II1ese special bel'll pieces will yield two
flanges and short sections 01 guide.
That's all we need to construct either a
cetector mount or a transition 10 coed­
a! connectors lor our use. In lI1ese ap­
plicalions we can use SMA, BNC, or
even type N coaxial c:onnectolS .

A1t'j COI"lI"l8C1or can be used; II1e im­
postanl. point Is wtlere the (X)luial ceo­
rector's pin is located in the waveg­
uide in respect to the shorted rear end
of the guide. Basically. the detecto r
mount construc tion is almost the same
as for a transition. The detector mount
difference Is due to the diode ceecu­
piing capacitance. In INs way it varies
from the IransitiOn, whiCh does not r&­
QUire any decoupling_Whichever uRI
you construct , lhe design princ iples
are the same.

let's start wi th a detector mount
construct ion and its capacitance de­
coupling. To obtain this output capacl·
tance 'or the diode detector, a small
circular lower (pipe) is built on top 0'
the waveguide 10 accommodate lhis
cecectce. The capacilor Is conslrucled
ou t 01 a solid piece of brass round
slack II1aI is cut 10 size, aJIowing a lit
When insulated inside the lower pipe.
This makes it an RF short at mi­
crowave lev els , hence it is an RF

choke. Together with the diOde mount·
ed in the waveguide, this lower con­
eects wi th the business end 01 the
d iode and oonnects it to lhe coa_iaJ
co nnecto r for easy use. T he RFC
(brass rod) decouples the RF at mi­
crowave frequencies, giving good uo­
lal ion ' rom the waveguide RF 10 ee-

teeter output allow lrequency AF, usu­
aUy 145 MHz. The AFC Is rot epcar­
ent al 145 MHz.

Wetl now, how about a little boring
malh? This is needed to construct
tnese devices lor your desired tre­
qu ency or diMerent waveguide type.
This Iormuta is good not only on 10

GHz but also on almost any Irequency
lor which you have a secllon 01
waveguide, even 24 GHz. The caeu­
lat ions are needed 10 cleternvne where
10 posilion the diode or cceoer probe.
The computer program in lI1e sidebar
gives the required spacing needed lor
proper operation. I have made the pro-

(M.C.)

SUPPLIESPOWER

LUKE CO.
7113 Norlh 9 Mi.... !.ok..C"r. MI 419651

(61 6) 229·41593

S4O-4OAMP-13.8V •••..••_._••_._••••• ._•._._._._••_•. $275
555-55AMP·13 .8V •._ _.._•••_ ••••_•••__•••_•••• ••••_•••_.$310

565-65AMp·13.8V ••••_•••_ _•••_•••••_ ••••_ •••••• $425
saG-80AMp·13 .8V •••••••••.••••••••••••..••••• _••••.• ...•.••_•••• .••••••. $540
5100-1 OOAMP·13.8V $585
S35H·35AMp·28V , $445
S55H·55AMP·28V $540
S25VH·25AMP·50V , _per quote
555VH-55AMP-SOV __••••••••_•••••••••••_ _ per quote
OP11ONAl RACK MOUNT _•••_••••_ ••••_ .._ _ $65
OPTIONAL LCD MffiR _••_._._ _._••_•••__._••_ $75

• Elec:troniC Regulaled • Son star! on e est models
• Fold Batll current Limil • Made in U.S.A_

• Crowbar Proteclion • One Year Warranty

• Over Temp Protection • Rack Mount Option

• Over Temp Indlu tor • Crowbar Indicalor

• Inpul Surge Protecti on • 1201240v all models

• Digital LCD VollJAmp • Ripple Low as 2mv
Meter w/display lIald • Industrial translarmer
(opli onal ) manufattured in U,S.A.

(VISA)

LUKE
CONTINUOUS DUTY
AMPERE RAnNCS

SALE · $25 OFF01840, 855 __

865, S35H $50 OFF
01 580 , 5100, S55H
Ex, ,12-1-tJ

No-Cooe Teeb.
Packa~f' - $39.95

.......""so-_ _,
"'-- - ...._-- ....." - _ 'Mal_- ""_... . .500_ .. .._ •• - _ __•

..·· n O".... ... ..,--­Q'<l'--,- .-.,......-_.... .-- --• , - klUU£-n._ ...._....._----.-_.... ......._"'­-- - , _. no......'__
~-,"",._' ''- '''- ' ..".~ ...

~. .........
'D<" "", """" ,'"
.... 11' _ ...,""'..3s::'..,... ", 1,.".., ~
......-. "" .......... '''''' -., ,r.. , ........... J ' :.:....- ..-_ , ..

.. . 7)~ ...

Now II vai/abf"
Nl' w No-Codl'
QUl'stion Pool

QSO Software
2IllI r . n ndge WIY

Ken""" S~ ua.... PA 1 934 ~
11~. ,"" . l l "'" ",'00<. 0' F'" \ \

• R.n, "" 18\1 com pallbln or \lx ln ' ........
• rr...ra .-. • •• ibhlor fOlr :'lOo. in',
TK h iria o-Coclr T.....niria.. r al.
" d . an«d ;NMI F. . 'ra "ma'",r~." ....
... ..~II at Com......dal Radiol~"",,-.nd

( ·om......rial Rad,,~ t :ndorvn",nl. •:ach

IH"''l:ram sold "'l"'ral~ly.

• Work ..·ill. 1h~ oollrt 'l "~_,' iu,, p.",I,. Dr
.-t udy 'l u~sl i on, a U luma1icall~' ""teclt'<! b~'

,..., p"'I:ram rrom your ..ea kt'l aru<.

• Qunl i""" nr , a. of J.ly 1993 r7;;:;';:::;:;;;-~_"::::':::l..
• Ind. ttg rull n Ir.ph"'..u~na'ion.
"" ..pp<_ial~ Iont and. "" ,"" I tI \1
............ pDlHIp a le. b ,o<.
'!-"l!' m.lli~ "' OHly .............. and .
"",,mint: ala lal... Ii....,. R"'. ..... lo ....
m1-el 'l","",ion. lr d..-i .

• C....al... ra nd..mly ~ ralt'<! ..mple ItIS"
on ·lin.. or pr inlt'<! ..11h Kraphl... nn
F:lI'unJllI ~l Dr "l~dn l,,-,b prlMer_, .

, !'ub lir 'lornal" .~l "r.... rt>d~ lulu. I.
in<ludt'<! On rfllDt'l l! nu n lra cllar K<'.
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F!fJ/,Ire 2. Wavl!'guide transi tIOn conslrv<:lion. Solder lhe coax COflIl6CIor d.rect
ttIrough the mounting hole in /he top of the waveguide. The pin on /he connector
should be 0.1"1ong tor 24 GHz and 0,;: long for JO GHz. SMA cenler pin diame­
fer is OK lor 24 GHz: for 10 GHz the diameterot Ih6 pin should be 0,050".

Flush Mount Type
BNe, SMA Or N
Co nnector
Center Pin On
Xg Back 0 1 Guide
Sp acing

U Dimension From Flange To
Probe Or Milter DIode Not
Critical Space To Suit
Your Needs

4 ..
'"Xg

gram short and easy to use-no lrills
here.

The calcu lations depend on Jusl
what type of waveguide you are uSing
and what Irequency you wish 10 optI­
mize your device lor. Table 1 inCludes
some of the mole popular waveguide
types and lists both their "'WR" nurrber
and the Older equlvalenl "'WO" num­
ber. To match waveguide up I have er­
so induded the guides' inner and out­
er dimensions so you can compare
the guide you have to the table fo r
identifica tio n, Normally. for 10 GHz
WO·16 is used. bUI WG-17 can also

be used. As a matter 01 facl, you can
mix sections 01 both WG·1S and WO·
17 without much extra loss; this works
reasonably wel l. Just bolt up as best
you can with the smaller waveguide
centered about the larger waveguide's
opening and drill the larger guide boll
holes to match the smaller bolt pat­
tern. Then conned them up.

I don't mean to say that you can
use several conversions between two
points. bUt rather that in a line 01, say,
WO-1S you can terminate tha end in
WG·17 with eue change In loss corn­
pared 10 a proper termina tion. We

have obse1Ved addilional losses in the
0.4 dB ran ge for this adapt ing. NOI
much of a p rice 10 pay lor making
something usable. See Table 1 tor di­
mensions lor your lrequency selection.
XG Is the dimension lor a guide wave­
length, which Is shorter than tree­
space wavelength.

Computing Guide Wavelengths

Th e guid e wave length pro gram
(see sidebar) in BASIC requires only
the broad width of the waveguide and
!he frequency of ope ratiOfl to compute
Ihe guide wavelength. Guide wave­
length is dille rent Irom tree-space
wavelength and musl be accounted
for. · X" is caicuta tec lor tree-space
wavelengttl at sea level and some hu·
midity is entered inlo lhe calculatiOn, II
uses a fudge factor instead of using
lhe more familiar 300,000 l igure, The
guide wavelength Is then divided by 4
(step 84) and this is the Quarter-wave­
length dimension needed tor lhe probe
or diode placement In your selected
waveguide. The p robe is centered
about this dimensiOn lrom ltte rear in­
side point 01the waveguide in both lip­-_.

Now IOf some practical applications
in the leal workS. II you go and chedl;

these calculations O\It against existing
transit ions and mixer d iode mounts
thaI you might have, I hesitate to tell
you, but there will be some glaring er­
rors. Primarily, the errors in sizing wilt

happen because the pa rt being mea·
sured was designed lor some other
frequency that we are not aware 01.
When we think 01 material being suil­
able lor 10 GHz. remember thai some
olltte commercial equipment was de­
signed lor use al 12 GHz and this
could be part 01 the error observed In
the calculations. Any other errors can
be attributed to the t ree service that I
otter, and will be taken in the same reo
gard, To placa a "forgiveness· factor In
any calculations YO\l could make the
rear wall a little longer and place a sol·
Id metal plug to lillhe inner waveguide
dimenskms. Adjusl ing this meta llic
plug will allow any error in assemtlly 10
be ertectively adjusted oul of the unit.
It requires more constl\lCl iOn but is a
fine-lu ning method.

Construction Details

Actual ccnemcteo mounts are de­
picted in Figure 1 for the transition and
Fig ure 2 l or the waveguide mixer
moont. I think It has been shown lhat
being 011 a l ew tnoosancs will not
have much enecr on the Quality 01
your moont. However, when you c0n­

struct anything with waveguide. having
any malerial l ike solder inside the
guide wi ll have a delrimental ettect
and will inc rease the device's loss.
These materials include various sol­
ders and nuxee. water, any obvious
metal particles, or burrs on the edges.
The mating Ilanges can be commer-

MICRO VIDEO PRODUCTS
1334 S. Shawnee Drive, Dept H

Santa Ana, CA 92704-2433

MoTron Electronics
310 Garfl. 1d Street Suite 4 Euge('l$. 0,.90" 97402

• . .. . .. , .... . .... ..

TxID-I.. . . . . . .. . . . . . . . .. . ..

..... . . . .. .. .....
• I h Transmitter,
• FingerPrinting·... . . . . . .. .. . .

• System
- . . .. . · ... . . . . . . . . .. .

"'" Now Shipping!... IS on <xw F.....Pnn[ rQPtu'C!d bvll'e h ll· t

Rad lo transmitters have a unique frequency ve rsus
t ime che recter lsnc-even rad Ios of the some moke and
mcdel. This -FingerPri nt- can be captured, stored and
analyzed. Our advanced software and the patented
t.chnology of the TxlO-l can help you Identi fy the
abusers on your repecterl
The MoTron Elect ronics' TxlO-l Includes a sophist ica ted
e1 rcu lt board that plugs Into your 18M/Compat ib le
computer and our exclusive softwa re .

( 011 <x UI1te for a brochxe with full details.
additional exarTl'les. c:rld teemicol specifications.

TxID-) with Software $699.00
ShlpplflglHandllfl9 UPS Groufld USA: $ 11 ,00

VlsoNIC Ofld fIMEX otcept:ed. coo on cosh OI lo1toney Otcler bolll ooly.
GcN_ Purthose ()def1, occ~d.

Orders: (800) 338·9058
Info: (S03) 687·21 18 Fox:- (S03) 687-2492

Sstistsction
Guaranteed!

Order Now,
from stock!
(800) 473-0538

or (7 14 ) 957-9268
for technical
information.

SYSTEMS

ID
VI DE0

DOWN-CONVERTER
For 434 MHz. Low noise
MOSFET front-end for
greater sensitivity. Output
on TV channels 3-4.
$89 +SIb

MINI-CAMERA
Size: Ix lx2 in . Weigh t: 2.5 o z.
Power: 7- l4V/80m A . Sens: 21ux @ fl .g
Lens: 3mm , 4nun, O ut pu t: NTSC @ IV.
The camera has bee n used in : ATV. Secu ri ty
a nd Surveillance , RIC airplanes a nd R o bots'
$269 +sIh

TRANSMITTER, 434MHz.
ATVM-7U, a 8OmW . Mini-size IxLJ in.• 2.5 oz.
Power: 7-9.6VJ8OmA.

$129 +sIh
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COMPUTER PROGRAM IN BASIC FOR COMPUTING XG

MH,
MM
MM

MHI
MM
MM

10500
28.550
36.553

24240
12.362
15.167

10368
28.91 4
37.320

and I'll lill you in on the resons next
month.

Don 't let video operation or SSB
operation displace wldebaoo FM oper­
aucn, All modes have their place. and
I have had lots 01 fun with wideband
FM just experimenting and Irying or­
terent modes of operation.

Well . thai's ntcr this month. As
always, I will be glad to answer~­

t ions concerning this and other re­
lated subjects. Please seoc an SASE
lor a prompt reply, aest, 73 Chuck
WB6IGP. iii

TS-850SAT
$1659

1-800-433-3203
orders &

prce
quotes

TABLE 1.
WRf WOf OD-Inch ID-lnch Freq. GHz
WR·90

"
1.c X .5 .9 X.4 8 - 12.4

WR·75 17 .75 X .375 10 · 15
WR42 2. 5 X .250 .420 X .170 18 · 26
WR·34 21 .420 X .250 .340 X .170 22 ·33

Figures for WG-16 (8 TO 12.4 GHz):
Frequency 10000 10050
XG", 29.978 29,828
XG. 39.703 39.359
Figures tor WR-42 (18 TO 26 GHz):
Frequency 24000 24193
XG.. 12.491 12.391
XG.. 15.407 15.221

Formula to figure your own:
Xg • Guide Wavelength
xa- X / oJ (Xf2at2 where X '" wavelength in MM and
a .. Guide 10 width (WG-16 "' .9 inCh)

HOT HOLIDAY SPECIALS

TS-950SDX
$3699

this month is to operale near our local
area and get as much activity up and
running as possible. J will be operating
SSB wllh 10 watts power output to a
3O·lnch dish, I plan to bring my older
sy stem , a wideband FM unit to be
able to work tnc se stati on s us ing
wideband. This year N61ZW and I plan
to test a video system with out narrow·
band rigs on 10 GHz. W6VLF and
N60YJ plan to do Similar wor1t at the
other end 01 the test link. The test wiN
be to affempt a two-way contact on 10
GHz video. It's just a preliminary test

Electronics
Proudly serving the Amateur Community for over 25 years.

5635 E. Rosedale SI. Fort Worth, Texas 7611 2
FAX(817)457-2429 Questions (817)429-9761

VISA·MASTERCARO-OISCOVER·AMEAICAN EXPRESS
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KENWOOD

LNAS. T hese are nol much use to
commerc ial dealers: these dealers
should be your besl bet. Some dealers
don't want to lalk about used units,
they'd rather do a sales pitch on new
systems. I guess some business own­
ers don't wanl to redist ribute used ma­
terial. perhaps because they rear com­
pelit ion lor new sales. In this case
stress that the units will be tom apart
and that they are no! going back Into
seteete service. but into amateur raec
service lnsteacl.

Some shops will huslle you for a
high price, withOut knowing the LNA's
condition. presumably because they
are stili trying to sell you a new unit.
YOu just have to ge t by that barrier.
For the time being, since you are lo­
cated in the Los Angeles area. I would
suggest you go to Ihe swap meets.
part iCularly at TRW. which is in the
los Angeles area. Cost lor most unts
as Is should be no more than $5.
That's the typical price I have found
rcr swap meet units. And don't over­
look the locat non-ham swap meete-c
there are a lot or people getting rid 01
their satel lite systems. The bottom line
is that II the asking price fOf an old so.
e-tco-eeqree LNA Is over SS. they're
asking 100 mucn , That is. unless the
unit is new. Itom stOCk, and never
used. I paid $25 tor my firsl LNA and
$35 lor the firsl 12 GHz l NB. What a
price to pay lor education.

Mark W0PMX wants info rmation
on the Mitsubishl M5n16. I looked et
my reference mat erial and could not
come up with the data. RF Parts Co..
a 73 advertiSeI'". ~sts many of the m0d­
ules lor sale. but 001 the .1.457716 ,
What Mart< needs is the pioout infor­
matiOn and spec sheet for the device.
Does anyone cct eere have the Infor·
mance lor him? He Is at 4810 Indiana
st.. Golden CO 80403. I am sending
off to Milsublshi for data on lheir mod·
utes. and I hope to ge t back to you
soon with data.

Well. as I write this column I am
gett ing ready lor the last weekend 01
the ARRL 10 GHz contest. The plan

Mailbox

Raymond Clancy 01 Westminster.
california. writes. 'Where can I locate
suiplus LNAs 10 convert. as per your
May '93 columnr

Well. Raymond. thal's the paradoxi­
cal question, as they are where you
find them. I have responded to several
newspaper advertisements for satellite
service and have had lots 01 re jec­
lions. but one strike . I believe th is
method cou ld be tried in almost any
city to attempt 10 locate some used

Exa~le 01 sample calculation:
Wavelength in MM '" 299780 / Ireq. in MHZ
Exa~le: 28.9139 .104M '" 299780 110368 MHZ)
Guide Wavelength Program

1 REM PROGRAM COMPUTES THE GUIDE WAVELENGTH "Xg"
2.REM OF SPECIFIED WAVEGUIDE SUCH AS WG·2O OR 16
3 REM FORMULA USE XgsWAVELENGTHISOR

(1 - WAVElENG1HI2"aY'2
4 REM FOR WAVEGUIDE 16 0 0 = 1 INCH BY .5 INCHES A=.9 INCHES
5 REM FOR WAVEGUIDE 20 O~ .5 INCH BY .250 INCH A=.170
6 REM PROGRAM FORMULA COMPUTES IN MIlliMETERS
8 INPUT "DIMENSION 'A'OF YOUR WAVEGUIDE IN lNCHES".A

10 INPUT "FREOUENCY IN MHZ ",F
22 X=299780!IF
23 PRINT "WAVELENGTH FOR FRED SELECTED ".X: .104M"
24 B:2 "(25.4"A)
65 G.:XI(SQR (1-{XIB}"2))
80 PRlNT 'Xg GUIDE WAVELENGTH IN MM ".G," MM"
84 H=(Gl4V(25.4)
90 PRINT " 1/4 guide wavelength in inches is ",H'-inches'
94 PRINT
96GOTO 10

cial Of homemade. and should be flat
to male wen with each other.

The only triCk wilh old f langes or
home-brew lIanges Is to make sure
that the surfaces are flat. To be sure.
lighlly file any rough edges 10 approxi­
mately nat. Then place a sheet of light
grade emery or sandpaper on a small
sectce of junk glass. Sand the Oange
and waveguide with the Ilange lace­
clown on top 01 the glass plate. Sand
nat on lhe sandpaper/glass, moving
with a dn:::ular motiOn. In this way you
win guarantee that the ltatness 01 the
glass sanding table will be transferred
10 the waveguide flange. Aller a few
passes on this sanding table It will be
obvious how well this method worXs.
The high and low spots are very evi­
dent on the sanding just completed.
When the !lange is uniform In appear·
ance• • is ltat.

Well , thaI' s II lor transitiOns. The
main point is : Don't let junky-looking
waveguide remain In the scrap heap.
Even the most wormy·looklng section
can be put to use if it has a ens- or
two-inch straighl secucn. The coa xial
pari 01 the probe should enter the
waveguide about hall 01 the waveg­
uide's sman dimensiOn for good coo­
pii ng. SMA connectors have quite
sma~ probes. In this case, build it out:
with a small brass lube about 1/16
inch In diameter to make the probe
wider. Remember. dimensions can be
very forgiving. High accuracy is not re­
quired in construclion. A milling ma­
chine is no! required.



MictJael J . Geier
c/o 73 Magazine
ro Route 202 North
Pelerl>otougtl NH 03458

The Case of the Mystery Rig
I'm going to assume thaI, beca use

you read th is column, you're at least
somewhat technically inclined. So, I can
also assum e that you have been to
hamtests and have occascnejv picked
up a 'mutr 01 some kind, mosUy be­
cause it was cheap and It looked like a
challenge. I know I've bought things I
couIdnl posstlly use, jusllor the puzzle
they presenlecl, or because I raliOnal­
ized I could sel them after t bed them.
(That almost always hKnecl out to be a
bad idea which resulted in my working
for aboul $4 an hoor.) Nonetheless, I've
enjoye d own ing some of the "mystery
rigs" tnat have followed me home now
and then, and some of them are still in
active use in my statoo.

Wh31 First?

OK. you bought. a radio or some 0th­
er electroni: marvel lor flex! to nothing.
You know it doesn't work . Where 10
start? Well, before you plug it in or In­
sert batteries . consider taking a took In­
side, You might be surprised at what
lsn 't in lhere! Recently, I p icked up a

Your Tech Answer Man

ursoen 10 meter rig lor a ridiculously
low $10. The seller didnl hide the facl
that it didn' worlr., but I sure was sur­
prised to l ind tnet the microprocessor
had been removed. Ouch.

II the radio looks complele, go ahead
and apply power. One exception would
be in the case of antiQue-vintage gear
whose electrolytic capacitors mighl net
have seen vcnaqe in many years. By
simply turning such things on, you might
lilerally blow those caps to smithereens!
A Variac is very helpful with thaI kind of
equ1mIent. Another exoeplion would be
if you see any signs 01 a short burned
parts or a charred PC board. There's no
sense in repeating a disaster.

With modern, scud-state gear, a
VariaC is a bad Idea. First ol an, modem
eleclrolytics don't blow up (welt , not
very etten anyway), and second, many
devices employ switching powe r sup­
pl ies or regulators, and they don't like
the gradual power approach one bi t.
Most juS! wonl WOf1( at ag below a cer­
tain voltage, but wiMsuddenly spring in­
10 action above Iheir thresholds, thus
defeating the purpose 01 gradually rais­
ing the power, And some will actually
ma lfunct ion on low voltage in such a
way that you lhink something's broken
when it len't, So, go for the gusto and
give it lhe juice, Just remember, where

\tlefe's smoke !here's rtre , and you sure
don't want one on your WOrkbench; if
you see any smoke, tum the ItIing 011
quickly.

Z ip

Most likely, lhough, what you'll see is
nothing at all, Or, perhap s, the pilot
lights or display will come on but noth·
ing else will happen. Can you fix such a
beast?

Sure, Why not? Nalurally, the best
ttVng you can do is gel the schematic.
For a currentty available or recent-vin­
tage rig, that should be no problem. Un­
lortunalely, many ha/n!esl treasures are
older or 01oddball origin, and you may
have trouble ge ll ing the data, 1/ you
have packet radio capability, I strongly
suggesl you put up a renee looking for
help, I recently did thai after I brought
ho me a Santee HT· 1200 2 mete r
walkie. This older radio tans into the
worst ol boUl calegories: It's old and it's
relatively obsaJre. Yet, within a week I
had the diagram anda-'s manual In
my hand, thankS to a camg ham who
also had a broken ' 1200.

If you've got the diagram, you should
be looking at a lairly straighl forward re­
pair job. ThaI Is, il the previous owner
hasn't already botched the rig's Insides.
uness the price is reaRy low (as it was
on the ' 12(0), I avoid any gear whiCh
has had obvious lampemg, There's an
old saying about driving a car: Always
drive as if everyooe else is crazy excepl
you. I leel the same way about tedYII­
cal wor1l.: Everybody else is incompe­
tent. Obviously, that isn't really true, but
enough people are that lrusting anoth­
er's wOfk is asking for big trouble.

WhiCh Came First " .

When exploring a broken rig with a
muddy history, It can be hard to ten
which problems were original and whiCh
were the result 01 incompetent repair at­
tempts. Let's examine the case of thai
Sanlec wa lkie; it's a great example of
what you cart run Inlo. When I got it, it
had an obviously destroyed tanlalum
capacitor. The selle r pointed 10 it and
told me that "Ihat resisto r Is b lo wn.
That's an that's wrong.- The componeot
miSiClenlifcation and the lack ol the ra­
die)"s back cover lold me I was in lor
some real detective wor1(.

I hadn' yet gotten the schematic bUt,
luckny, there was enough left of the ca­
pacitor that I could read its value. The
part was charred and the top 01 it was
completely missing. From experience, 1
knew that the most likely cause 01 that
kind of catastrophic failure in a tantalum
is reversed polarity. That's about the
worst thing you can eo to a radio. Uh
en. could someone really have made
that mistake?

It didn'! seem likefy. The battery padl:
obviOusly had been replaced, beca use
its wires had been spliced onto the old
connector. BUl, lhe positive terminal was
connected to the fed wire, and the neg­
ative to the black, so that seemed ncr­
mal. Plus, the enemer power jaclt had a
series protection diode, so reversed p0­
larity there wouldn't make it to the In­
side . Hmmm, J guess that cap must
have blown lor some othel' reason.

MoreCI....'

Aller replaci ng the cap, I ap plied
power to the rig through the external
power jack, Naturally, the lhing didn't

Thinkinj about lhc move 10~kn radio? Or have you atre.ody lried 1200
NOO ~kcl only 10 bcromc quicl.ly dilCounacd?

AI Grleilil , we've: ScM the b~kel lo lIle kind of lpeed you're looki ns for.

Vlins our PackeTwin IYI1.cm with your exisling mM- -PC orcompllible,
you'll euily be able 10 communi cate with odler pICkel rldio l ta lio"" II rites
of9600 Of 19,200 Nod. If hishCl'" l peedl an: delired., the populM WA4DSY
modem un be COlllInX;!ed"nd"dded 10 prmide opcnIlion "t S6.ClOObJI-.
When you order 011I' Pl ckeT..in \\~udCII COIlUIlIIfliCo1lbOlU S)~tcm, you'lt set
"p1"i· 'n '-play 9600119,200 baud Iyllem, rornpletc with modem Md JYlm­
si~ rwo .... 1.11F ~ci"CI". You l upply the PC ..d "nlCnTI.I- IJ. sttpply
tlw rut l

COllIidcr tllae impor'Llnl fc.olurel .. .
• Exclusi"e UK of lhe: PC'I DMA c,,",nnds pl"O"idcl an UJI&I""de

path 10 1MbpI
• A l~onlI channel i l included thll can be UAed to provide"

SC.,..."le RS-232 or Rs-I22 interface
• Free: l oftwatc providClacces. 10 AX,25 illId TCPfIP nerworkl
• Free lirmwMC UpdatCi

For information contact your dillribwor, Of•• •

~ =e _
Gracilis TIw .. PdCUrRDJ>o

623 Palace Street, Aurora, L 60506 Ph (708) 801-88OOiFAX:(706) 844-0183
Ema ,1: 'nIoQ lI",a~I .<;Om

' . .. 10 • I.."'..... ""....... of_.....' __n , ........ . ,....:P • • • • _ 10...._ .., of _ ... ""
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1WOOt Wal a minute, the display came
up lor a second or two and then quit. A
qu ick check revealed that Ihe blown
cap was part 01 a regulator circuit ceo­
sisting 01 a transis to r and a zene r
diode; the zener symbol marked on the
PC tcare was the tip-oIf that It was a
re gulator. Both componenls were
blown. Too much voltage? I slil couldn'
be sure. I replaced Ihem and tried
again. This time, Ihe display came on
and slayed on, and the keypad even
worked (I), bullhere s1jJ was no audio
and no transmit Apparently, nothing but
the miCro was getting powet. SCoping
all the pins on tile au(fiO power amp
chip srowee mat none had any voltage.
I assumed that no power was gett ing to
mosl 01 the rig (1 was wrong , as you
shan see) . At tIlis point. the hunt be­
came fn.itIess because. wilhoul the dill­
9'"am, It just wasn, posSible to folow
the maze of wires to find out where the
power was disappearing. I put the rig
away and nearly forgol about il.

A Map

When me schematic arr ived. the
chase was back on. The first tIWIg I dis­
covere(! was fhat !he seemingly impen­
etrable lorest 01 wires and transistors
was actually a lalrly simple electronic
TX/ RX switching ci rc ui t But. the a
numbers in the diagram didn'l match
the ones on the board! WhiCh transistot
was whiCh? Wait a miooIe, there's an­
olher schematic in here. and it has the
righl numbers. They must have had
more than one version 01the board.

Now that I had the COllect scremet­
ic. I quickly lound Ihat the Iransmit
swU:h transistor was blown. I poppecl in

another one, and the TX LEO now
worked wh en I pressed tne PTT. I
hooked the rig to my du mmy
Ioadlwaltmeter and keyed up. Nothing;
the transmitter wasn'l working. But 11ig­
ured fhal if I could ge! the receiver to
go, the rest would !aU Into place. So, I
igllOled the transmitter and Iocused on
why 1 had no audio. Why wasn't that
chip getting power?

h Ain 't SUPPOlied To

Following whal appeared to be the
DC ina of the audio llJTIl) chip (the big
electrolytic to ground gave it away), I
came to . . . a lransistor. I shoukl have
known: The amp chip wasn't gelling
power because the squelch circuil was
keeping it tumed off. Sure erough, the
othllr side of fhattransislor had lui volt·
age. And, !he transistor was good. So,
there was something wrong with the
squelch circuit. I loIlowed ire line back
through a couple 01 transistors to the
squelch output 01 the eetecicr Chip and
seoped it wh ile I turned the squ elch
control back an:l forth. Sure enough. it
jumped up and down just l ine. That
meant that the detector chip was gel­
ting power and was. in teet. working.
Next, I checked each of the three nan­
ststcrs between il and the squelch tran­
sistor. They were good. So were the
two diodes. So why the hedI wasn'tlhis
thing working?

Amgggh

I must have spent over an hour go.
ing around In circles with tms Ihlng.
Then I saw It. The wire going to "point
B: which was one end of a small coil
conneded 10 one ofltlose squelch tran-

sistors, was ~posed to be lor an op­
\ional lone decoder, wIliCh this radiO did
not have. That wi re shouldn' t ha ve
been there. yet there II was, going 10
the microprocessor board. And wail a
minute . there was supposed 10 be a
wire sending an "unmute" Signal Irom
tile micro ceooectec to another point
only about a quarter 01 an inch away.
And It wasn't ther e! You guessed it:
Someboety haet broken the wire and
reso ld ered II in the wrong place . I
moved it back and. wow, the receiver
came to lila! Now I was getting some­.......
Can You Hear Me?

A quick chec k on Ihe wattmeter
showed thai the transmitter st~l wasn't
worldnO- The diagram showed fhat the
unmute signal enabled the transmittBl'"
as well as the receiver. so I had hoped
thai everything would be fixed. Obvi­
ously, ee transmitter sUIl wasn't getting
power. Or was It? I had never actually
listened lor it; perhaps it was worth a
"Y.

t set the frequency to 0 .52 a nd
keyed it l.4l into the dummy load while
~ stening on my olher rig, Son of a gun.
the re It was , dead on Irequency and
with good audio! My victory thrill turned
to sudeten eteteat when I realized what
that meant; a dead final. Yuck. Sure
enough, the l inal was connected righl
across !he lnc:oming DC line. OOfOle the
regulator. Nothing there 10 prOleel n.
and, if the poIarily had in fact been re­
versed, that final wou ld have been a
lorward·blased diode directly 10 ground;
pretty much a dead short But then I no­
teed that there was a t ohm resrstor

between the transistor and the DC line.
An ohmmeler check show ed it fO be
2.6k ohmsl I popped in a new resistor
and, wham!, 4 watts out, just like it was
supposed to be . The res istor had
blown. proteeMg the transislor.

So. the rad iO was f ixed. Well, al­
most. I was about to consieter iI linished
when I look another look at the battery
pack. vup. the posmve goes to the red
wire. which goes to ... I cceeo at the
PC board and saw thai positive was~
ing 10 grrxnd. Backward. That ccorec­
tor must not have been the original one.
and me previOus owner had jusl as­
sumed the wire coding would be the
same. So tnet was it: The rad io had
been connected backwards after all.

case """"".
A Thought

Many people assume that a re ­
versed-polarity rig will be completely
destroyed. Certainly. reversing the p0­
larity is pretty destructive. Otten. hoW­
ever, the regulators and semiCOnductor
switches which are directly connected
to the DC line Wi" blow, protecting the
rest 01 tile Circuitry. Sometimes. as in
this case, mosl of the radio Wid be fine
and well worth fixing,

The End

I hope Ihis li llie excursion has
he lped you see what you can be up
againSt when you oon't know who else
has been ins ide your new line!. Never
assume anything . and happy hunting!
Unlil nest nme. 73 de KB1UM. Hey,
anyboety happen to have the back lor a
Sanlee HT· l200? I have one in good
wor1ting order fhat could IJS8 it. iii

Programmable Features
• flfJ~1 Pt09'ammiJbk1, ~r./)/f:. ~SS.l ges

• CW speW /rom I '" 99 WPM
• ID inft'WJ _ /rI;Im r·99_
" 10~ 011 _ /rIJtfI 0-99 S#WI'l#

• CW ,.",..~ fIO'II JOO Iu 10 .xw Iu
• Fff}fW~~ I1I/etWJ /rI;Im a III 99_
• CW", MeW DPeQI""

10·8 Automatic Morse Station Identifier
Compatible with Commercial. Public Safety. and Amateur Rad io
applicatl()f'lS- Uses inc lude Repeate< ldenllloers. Base Stat ion IdenlllierS,
Beacons, ON Memory Keyers. e tc. Great l or Fcc. 10 Compliance.

• M,nl<l1u re on ~il•. 1 B5 ' ,112"'O 35'
• bl.Jlty ~~ ",,",ufIe

• .... conned_ T_ """' mo&'on"",,,rure 1llJ9..o SOCi<tl .. 11'I 00Iar cooed -.-res iI\iIaled
• cwOS mol:'lIllt'XtSSO' b' .... \IIIbOI 00t l:ll"" gpe<,_ 610 2lI YtIC ,,"~Wfe(I 'I &no
• \.lIlO 1lr5lortOll, bo~. -.SUl*~ CkltpJI 0 Ie 4 __• 10 pU<

• Ctys1aI ClIfll"" "" ~'ll" OICClltXy
• bosm<1te' P'l1 0U1P"1 (10 ~ tr~srM1e' I01'lIll! 10 15 tleIng -'), is , n OPM colIecIof

lranSl5Tor lhal IMII ~anOl!l 80 ~ DC 11 300rni
• Foei d P'09'l/MIiIt>Ie .. i T~ SUPPLIED keyboil'G
• Cort1~lTIIllOfl IOIle 10 inCICR acceptecl pal_tel. plus lones 10 ,1'I<lit41e po-ogr..........'3'

• .... P'OQ'."'_1g IS 51(1r8d II I flCIf\"OOlI!oIe HfIll()Ir,I ...noc~ "'Iy lII! _ II ally lime

" Wnw fIIn'1!t _ 20Cl ,~~ lOnlI

• w'lI'Jl!r 10 """ iICI<>e IwJn 0< ....
• _ 10 ...t~ ICT.-.e hogll 0<.... W,II t.:ld 011 10 ufl1Jl~_ IS cIei! III ~'h;

• (;e""" les '~Ier WJ1esy lone II t rill <)1 u~r transmi5S00n It . naOltll
• Ooo ble 5>(Jed boo arlll rt'Olunl,"!l hardw,re supploe<l lor quoc; k moom,"!l
• Oot'al,ng \trrot'alure raooe, - 30 de<,i1lf:S C 10 .. &5 Otlll1ll!S C
• Ful one l'N'~ .."", 'tllO'' ' lCI !TIl !IC1Ofy "" IepM'

• "'"""""'" one ~ lleWt'Y

CIRCLE 10 ON READER SERVICE CARO

73 Amateur Radio Today . December, 1993 75

CNW-420 - World famous D aiwa aQSS

needJeanlenna tuner txller thanever! Switch­
able average or PEP reading, backli t ,-TOSS
needle movement. 20 and 200 wall scales.
Built-in 2-position antenna switch.

Covers 1. 8-30~Hz in I I bands.

sn-41?II . Comp.a<:t, CIIY mouO!
l 2ampoulpUi mobile wilh!he size
Ind look of I 30 w.u 2m . mplifier. H " y·duly binding
poIta.lighter ,odd OUtpull, !orgc h l sink I nd morel

"_ Have You Seen TFhese GO"Jat ~Ew:.JP~rodt!1ul!,f.Jsl l[ ) j
rom a wa._.... DAIWA

Anltnna T unen

SP'"'''!! - Largct 16 amp 0UlJ>U1 model with
hc....y-4Nly wrap lround hcl.l wu.. Frool pmel
bindingpo$ll: andl i&hlCrsockelOU(pulS. :zo.28VOC
input. ph... ml ny more [""lUres!

csw-n,-Daiwa's uniquehighquality VHFand t;HF
al1lenna tunerl Separate tuner sections for popular 2
meta & UHF bands. Handles 200 watts.Tune your 2m
and UHF antenna SYSter1U fOf muimum efficiency,
low kns!

For Your Hoat, PtanC'..lIigh Qu:LI ity 2-1VDC - 13.8VDC . -'Ni{:~
OCTo DC Con verter s ~:.;:...J

SP _JQlFU _Aunctivc dcsJr.lOp DC·DC f;onvcn cr: [uU froru
panel . wilch.lbl. vott.aKf; & CIIm::n1 metering , f;onvcniclll

ti&JurllOcll:et. heavy-duty billdingpow and 2 scu of 'pMS' :
dip DCoutputal Ahd"ly 30am~ putpul.1 13.8VDC with 2Q.

UVDC inp.a - enougll form"l any high power I pptif;al.iool
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Photo A. The beautiful OSL 01Monk Apollo SV2A5P.

MON K AP OLLO
DOCHIARIOU MONASTERY
GR 63087 MOUr<T A.THCS

GRE:ECE

py to see Father Apollo 's $V2ASP
slalement printed WI 73 magazine. let
me explain.

About eight years ago, I visited Mt.
Athas lor the urst time. I fell in love
with the beauty, people, and spiritual
values of the place. It is sti li a very
uniq ue place on our planet. I have
been traveling mere every year since,
not as a tourist, but as someone wtIo
shares. I work with them , pray with
them. and share their humble life.

I am also a ham and laithful reader
of 73 magazine. Through a short note,
I learned abouithe existence of Father
Apollo. Alter a strenuous walk through
rollgh mounlains, we met in the mag­
nifice nt Byzantin e Mo nastery 01
Dochiariou . He proudly displayed his 2
meter rig. It was an old Koowood and
some wire dipoles. He loVed lhem and
was ta lking about il With g leaming
eyes. He had prOOlems, not only with
the Adminlsfratlon of Mount Athas
to get an ope rating permit , bu t with
the power su pply as we ll. T he
monastery operates the electrlc gener­
alor only during the clay lor IIsing pow­
er tools. The rigid monastery scteouie
doesnl leave much time lor hamming.
The donated old Japanese generator
is not only noisy but produces 117
vol ts lnslead of the European 220
verts.

Father Apollo Is wor1l.ing hard, long
days a nd prays long nights . H e is
Iriendly, gentle, and always smiling.
Two yea rs ago disaster struck-a can­
iSler of cooking gas explodedl Father
Apollo survived with bad bums cJ the
lace and was almost blinded! His ba­
ing able 10 see is one cJ the miracles
of the Holy Mounta in. And then. last
year, there was the u~easant alq:lerl·
ence with unauthorized transmission
01 DJ6SI. With my knowledge 01 Mt.
Athos and all the documentation given
10 me, I don't have even the slightest
doubt that it was i1J898l. How can the
ARRl pass such easy judgment?

Father Apollo's problem might hap­
pen to us, too-we can become the
victims of unauthoriZed l1'anslftsSions ,
tampering with pe eke rs. etc . In my
opinion, Father Apollo has become the
victim, and I hope his faith in decency
and people won't be distllrbed again. I
am ircludlng his famous a SL card so

..::.
~,

SV2ASP)A
MOUHT-ATHOS
o RAQIQ DAY M N. YEAR GMT MHZ R T MODE

RADIO AMATEUR OF MACEDONIA GREECE

I

this type of DXpedition is a rarity. For
some insight on thiS, read the tascoat­
ing account of the AHIAfHowlaod Is­
land oXpedition earlier this year.

The Mell ish Reef team has spent
the last six months planning and work­
ing on the logistics for this DXpedihon.
We all look 1000ard to conlacting you
from the reel .

The caltslgn for th e operation Is
VK9MM. The operators are: VK4CCR.
VK2BEX , V73C , K5VT, VK2 BJL,
P29DX, WA40AN, and G3WGV.

We plan to operate CWoSSB, and
RTTY.

Power will be supplied by one 4
KVA and two 3.5 KVA aererators. 850
liters of fuel wHl be transported, and In
addition, 80 liters of Oil.

Equipment has been donated by
Dick Smith Electronics. Coman Anten­
na CO. Australia, EmtJOnics Alistralia.
GAP Antenna Products , Cushcratt
COrp., HeMSound. Dunestar Systems.
and Oklahoma Communicat ion Cen­
ter.

On arrival, the team hopes to quick­
ly get a couple of the stations opera­
\iOOa1using one yagi aod one vertcat
while the rest 01 the team is ferrying
gear 10 the two sites and a5Sel'Tbling
antennas, tents, etc.

The a Sl manage r wi ll be Bill
Horne r VK 4CRR, 26 I ron Street,
Gyumple OLD 4570, Alistralia. Please
tnctude SASE/SAE 'I- SlIIRCs. Any
donations will be gratellilly received
and used to oftsetlt1e hlgh cost of the
Dxpeoac n, aSUng will commence by

December " 1993.
Many thanks to all cJ the major OX

foundatio ns, many national reg ional
and IocaJ OX clubs. aod liIerally hun­
dreds of Individual DXers whose sup­
port has made this oXpedition possi­
ble. Our primary objective is to work
as many stations as possible and to
give as many who need It a new ccun­,,,.

[As mosl of you DXers fElBlize. tile
Mellish Reef DXpedition~ed its
operatkln several months ago. This re­
port did not arrive at 73 In time fOf ad­
vance notice. I hope 10 receive an up­
da te from WA40AN in the !Ulllre.­
Arnie]

USAIMI. Athas Letter from Walery
Sawka KB2FIV: I was more than hap-

and very crowded with young people
in wheelchairs and on crutches. some
helping with the operation o f the
equjJment and Olflers prorong infor­
mation to ne w yOllng people who
came to lind out what was happening.
Se veral ot the older ham vo/limeers
were there. They had traveled over
two hours to get there. and they had
done II many times before to help In­
s lall the anlennas and ready rhe
shack. That's dedlcat/on, folks, and
getting Involved!

I was very heartened to see one
young lady In a wtlfHHchalr spell her
name i'I Morse code on a praC1iCe cs­
Cillator and to o/Jservtl tile joy in her
eyes It1Jen she realizect wf'lat she had
done. WOW! What an experience!

Do you want Illal same kind of joy?
It aoeuvt have 10 come from working
wilh disabled young people like Chris
does. /I can come fro m helping wllh
classes or testing sessees. or helping
with pvbliC service during emergen­
eies Of ttOrtt!wnl/e public ewmts. Fos­
ter the use 01 ham ra,*, on the air. Be
positive in your attitude toward ama­
leur radio. Don't be part 01 a problem,
be part 01 the sclution.

Finally, December Is a hofy month
for many of our world's religions. I
wish all of you the joy, p eace, and
prosperity fhal you deservtl. May our
worlcfs troubles be solved ard peacs
to an manlcindenciJre.

Happy Holidays! 73. Arnie N1BAC.

Roundup

MelliSh Reef Letter from Murray D.
Adams, WA4DAN: Mellish Reef is lo­
cated at COOrdinates 17° 24' S, 155"
51' E. Herald's aeecoouset Is the only
part of the reel that remains above
sea level at high lide-it is ret much
more than a S8J'K1>ar. It's been over 4­
112 years sirce the last Mellish DXp&­
dition, but in January 1989 a group re­
ported that the islet was approximately
150' wide by 600' long.

Since the last operalion, a couple
of major storms have passed through
that area; hopelully things have not
changed drast ically during this inter­
val. The Islet is basiCally pear-shaped.
The intent cJ our operatiOrl is to set up
two separa te, completely sell-eon­
tained sites as lar apa rt physically as
possible to try 10 reduce adjacent sta­
tion inlermod. One site will be at the
north end and the other site will be at
the south end.

One site will contain three HF sta­
tions while the other site will have two
HF plus one 6 meter stallon. They wi.
stRve 10 i sten as muctI as posstlle in
the U.S. GeneraJ class bands.

All DXpecliIions have certain logisti­
ca l dil l iculties to overcome . Mellish
Reel is no exception. Heat (there's ab­
sotuteiy no shade) is a concern. along
with the enects 01 salt spray on the
equipment and antennas . FiUul rest on

Arnie Johnson Nt BAC
43 Old Homes/e;Jc1 Hwy.
N. Swanzey NH 0343 I

Notes from FN42
I receNed a phone cafllrom Dave

BenediCt W8REN of Troy. Michig'Jn.
one Bllening. I guess Iflat isn't too
spectacular, but he had always want·
ea / 0 know whal th e "Nol es from
FN42 " meant. Well, for mose of you
wtJo are involved in VHFAJHF con/est­
ing it might not be too good a ques­
tion. but fOf the rest of you it might
maJ<e )'OU wonder.

Some where in the "dungeon" I
ha ve a booklet from the ARRL ex­
plaining the grid sYS/Bm 01 the earth,
but II seem /0 be h iding. so herB
comes my simple (hopefully) explana·
son.

The esnn is divided up in fo grid
squares. each measuring 10 degrees
of latitude (600 naulica/ miles) and 20
degrees oIlongi1ude (0 nautical miles
at too poles and ' ,200 navtical miles
at the equator). Eacll .square is given
a two-Ietter deSignation. Each 01 thos6
squares Is further divided into t OO
squares. each one degree of latitude
and two degrees of longitwa wltfl 00
In /fle southwest comer and 99 in the
northeast comer. The coorainates 01
Pelert>orough, New Hampshire. are
approximately 42" S2.S·N ana 71­
S7W. Those COOfdinates fa" into lhe
FN primary squa re and 42 secolJdary
square bounded by 42" to 43' Iati!1Ide
and 7U' to 72' longitude. lhus FN42.
Hopefu lly this explanation has no t
confuseC1 anyonr;:.

Regula r rea ders o f this column
know I'm always trying to get others
involVed in Ihis wonderful hobby 01
OCJrs. I try to keep my eye OCJt for ex­
~s 01peope getting involved and
report them i'I thiS o:W/M.

01e oIlhose examples is Chris Ed­
scorn NOCUH. Ch ris works at the
c rotcnea Mountain Rehabilita tion
Center In Greenfield, New Hampshire.
I remember ralklng 10 him on one of
the local repealers .men he moved in­
to the area. He was 100kkJg for some
hams in the loca l area to help him
sta rt a ham club al the center. I am
happy to report tha t he found some
help and is very bUSy developing a
ham dub and teaching those with dis­
abilities the joy of ham radio.

I sneraea the open house at their
new ham Shack. One roo m In th e
basement of a b uilding has been
turned into operating positions and
meeling space. Operating the day of
my Ifisit were a 2 meIer FM !Tilnsceiv­
er, a 2 meter packet stalion. an HF
station, and a OOf1JNter used to learn
Moise code. There are approximately
s ix opera ting positions with c oax
hookups and both AC and DC power
available.

The room was very bllsy lhat day
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Wayne is mad as hell .•.
•.•and he doesn 't want you to take it anymore!

Regular price: $12.95

Declare War!

Special For 73 Readers Only-$10.00
(plus $3.50 oJIipping&handling)

Order Toll-Free: 800-234-8458

Wayne Green's unique reasoning is in­
triguing - even delightful. Whether you are
horrified by his proposals or you embrace
them. it is impossible to ignore the basic les­
son he presents: It is time to bring logic ­
not emotions - to bear on America' s dilem­
mas. His spin on America in the 90's helps
us to understand how simple the seemingly
complex issues are. All it takes is looking at
them from an entirely new viewpoint.

Now available in one complete volume,
Declare Wort is full of thought provoking
ideas and solutions 10 some of the most diffi ­
cult problems facing our country today.

On Our Lousy Government
I Fed up wi!h Ihe mess in W~shinglon ?

, The mess In your state capital?
Poverty, crime, our fa iling schools?
Way ne Green has solutions.
Clever solutions.

CHIPSWITCH
4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 954094269

ClRC\..E ~5 ON RLlOER SERVICE CARD

_ . ...n-n_12ilor F1lt:F. I' •

GfVE YOUR

HR-2510 HR-2600
.............. fr<Jhu... ",~

"BIG RIGS"

Subscribe to
73 Amateur Radio Today

Call 800-289-0388

We specialize In CB radio modification
plans and hardware. Frequency and FM
conversion kits. repair books. prene. high­
performance accessories. Thousands 01
satisfied customers since 1976! Gala $2.

CIlECliiIG CAIIIIES

ssa.....-fM·IITTl-Ty.pACIET

TWO WAY RADIO SERYICE

CIlECIl FCC REQUIlEMEITS

n.: CAVITES, Fl.TERS

CHEI:Il RF CABlES. AMPS

EYALUlTE All RF srs) EMS

nlYen The Only Affordable Spectrum Analyzer
THREE FULL FUNCTION ANALYlERS TO CHOOSE FROM 600 MHz ·1000 MHz · 1800 MHz

1I048 011 QWl Q'tlIAAIJe I
: · : IIANGL:.wi&lfCi:"E'~IJ.I~: :: :J?: ! : ,

•'EfFl.A•.1.08 """,(pot ....i I i .,
~HD '" ffisirMrtAf Ait
SPAll W1DlHS.rrc..,;.,y,... ;rbi\ii:i~] 10dBm';7uv.~~ ::;­

i .n~Bood""",,,,,,,;

~i\~I~
,: ytlk:r/reRT/ PfCid ptuIm abie
oj' t>isPa siCll1 ~rrom O~ $OMhz

::: p«idiY~ lOO:I.tunma ntio fIX easy
:,j Ccntcr.Frcquaii:Y Jelcdim,;'& ,Mote....... . ....~~

FALL DEMONSTRATOR SALE Like New One Full Year Warrantee
SA1800A Opt.s 1,3,5,6 $1895.00 • SA1000A Opt.s 1,3,5,6, $1495.00

LimIted to Stock on Hand· These Are Current Production Models -SAVE UP TO $1075.00

ITC INSTRUMENTS
9222 Otesapeake Dr. Suitt: A

San Diego Ca. 92123 USA

MADE IN TlIE USA
'TER.MS: MIC. VISA, A&, CHECK.

Me. COD. P.O. (OAC)

SA600A 600 MHz $129:5.00 Optl :50 Mlh marker $200.00
SA1000A 1000 MHz $U9, .OO Opt.3 +1- :5 KHz Fiher $3SO.00
SAI800A 1800 MHz $1 895.00 Opt.5 Tracking Oen. $250.00
Opt. 6 Cern« Froquc:ncy Display $275.00

FOR MORE IIIFOIlMATlON & SPa:IAL SAL£ PRIce;
CAI.l1-lI00-232-3501 6t9·2n-46t9 FAX-2n-li736

ITC Analyzers ani the perl'cct
low cost choice for AU AM, FM,
5SB VHF, UHF, TV, PAN
ADAPnR HAM RADIO
NEEDS. You will save time .t
mmey with an rrc low 0I:J'l
S__•

CIRCLE 112 ON READER SERVICE CAR D
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Photo B. Compuler-gen eraled picture from Okinawa.

that crners can see what Ihey are
missing .

II anyone has a ny questions,
please contact me: Walery Sawka
KB2FtV, acx 290, New York Ci ty NY
10028.

OKINAWA
JAPAN

David Cowhig 7J6CBOWA ILBP
AmCon NafJa
FBU PSG 556. Box 840
FPO AP 963724)840
June brought Telecom Week and a

demonslration 01 satellite communica­
tions. packet redc, ham TV, ham lac­
simile USing the old Nee minl·lax ma­
chines available cheaply here. and
eyebal rag-ehews in Urasoe City. The
packet rad io stations used the OX­
TERM Japanese language packet ra­
dio scrtwa re which auto matica ll y
switches into lhe display mode when il
hits a NAPLPS videolext message on
packet radiO. It was vel)' start.ng to be
walching the kana and kanj i 01 a
Japanese packet message moving up
the screen when suddenly ee com­
puter started 10 draw a ten-coe r ca r­
toon or map. You have probably seen
videotex t pictu res on tne news or
weather bulletin channel 01 your local
cable TV system . At the Telecom
Week namtest aspiring Yl ham 10­
year-dd Toshitaka Ayaka. daughter ol
Toshitaka-san JS6KVP, told me she
will take the August JARL ham class
in Naha. A vid ec-equipped Apple com­
puter generated Ihls picture of Ayake ,
her 6-year-old brother Tsutomu, 'rests­
taka-san JS6KVP and royse".

NAPLPS allracted many followers
in Japan, where drawing cartoons is a
very PQl)Ular hoOby. CO Ham Radio.
Japan's biggest ham magazine, runs
works 01 art by ham cartoonists every
month. Some of these images make It
onto the Japanese packet radio and

landline computer networks as
NAPlPS Images. NAPLPS image I~es

are a series 01 graphics commands
which the recei ving computer exe­
cutes 10 draw a picture . A nice draw­
ing can be senl in a file of 1 or 2 kilo­
bytes' which would requ ire 50 kilo·
bytes or more it sent as a bit-mapped
image. You can find NAPLPS software
such as NAlPVI EW-ZIP and other se­
ries of NAPLPS programs in ZIP files
beginning w,lh NALP wrillen by en\tlu­
slasl ic Japanese hams such as Roy
JM1VSP xura smma Akihisa on the
AMRAO BBS (703) 734-1387, or the
Virginia Connection BBS (703) 648­
1841 with its Sl4'8r-last modem. look­
ing at this coaecucn 01 pictures and
playing with the software wi. give you
an idea of what NAPlP S is li ke . I
translated th e documenta tion Irom
Japanese several years ago. Creallng
a good NAPlPS liI e Is hard. I would
like 10 blame NAPLPS but the real
problem is that I am not an artist

I hope thai a. hams throughout the
'NOl"Id are enjoying learning about the
Okinawan culture and me. My letlow
hams on the island are certainly enjoy­
ing seeing their news in 73.

PHILIPPINES
Lorenzo D. Gas/OIl DU1CHClI6
PO Bc.. 27
6116 Silay City. Neg. ace.
Pllilippines
OX stauons who wish to operate

tempora ril y du ring Ihei r stay in Ihe
Philippines must apply for a reciprocal
license cetcre bringing their franscev­
er(s) into the Philippines. Section IX 01
the Phil ippine Amaleur Radio Regula­
tions stales that '111e NTC may atJIho­
rile a pe rson who is a resident and Cit­
izen 01a loreign countl)' to operate his
or her amateur staten whiie temporar­
ily in the Philippines provided he or
she is a holder of an appropriate ama-

leur station uceose and an operalor's
license or eeruucate issued by the
government ollhe countl)' ol which he
or she is a cillzen and provided that
the same country ha s a format or an
inlormal reciproca l agreement with the
Philippines. Ho or she shoul d be en­
couraged 10 affiliate with a local ama­
teur club lor better camaraderie and
lelloWship." All reciproca l license call­
signs have their orig inal call suff,xed
by the word "portable" or "mobite: fol­
lowed by the appropriate DU distric t
number (from fOUl to fDU9 only. no
IDUO). For example. N1BAC will sign
N1BACfDU6 or DU6JN1BAC in Ne ­
gros Island (IOTA OC-129) when he
goes on a DXpeditiOn here. (r m ready.
Wayne! When do we leave?-A.mieJ
NTC Reciprocal Licenses are usua lly
issued with a maximum effect ivity peri­
od of one year and can be renewed 30
days eercre the date of the expiration
of the license.

The 10110wing documenls are re­
quired when applying lor an NTC re­
ciprocal license: (1) Application letter
slaling your request to apply lor a re­
ccrocaf: (2) Recip rocity agreement or
Informal agreement with the Ph ilip­
pines. Either document should come
lrom your country's amasecr licensing
authority. certifying lhal it has issued
or will issue an amateur radiO recipro­
cal license to citizens 01 the Philip ­
pines who are holders 0 1 Philippine
Amateur Radio licenses and/or certm­
cates to be able to operate his or her
amateur radio station with aporoonate
privileges while in your country; (3) A
certified copy ol your ticense : (4) A hst
01 the Iransceiver(s) (brand. model,
and serial numbef) you plan to bOng to
the Phi lippines; and (5) CertificatiOn
lrom your country's amateur radio li­
censing authority stating it has no ob­
jection to your operating your amateur
radio statiOn in the Philippines.

Now! A full-size antenna with
low SWR from 50 10 1300 Mhz.
The FLYTECRAF'f - Model KFN

• Model KFS features low­
angle radlali oll. and low SWR
across the full range.

• Large car-ure area - antenna
is 6 fL tal and 54 in. _aon .

• Heavy.duty consuuetion, yet
light in weight and windloading.

.Rated 500 WllIIS , 50 ohm
input impedance. 50239
conneaor. type N optiooa.l.

. Quick. uHmbly. ideal for
I.door and outside u.H.

• futuristic appeumee.
Based on the ded gn ()/ our popular CFN,

In use th e world ever ,

FLYTECRAFf- Model KFN - $99.95
s-l a..d< .. S Or.... 1a< FLYrECIIAFT- ' .0. B.x )141

5i.1 VarkJ CA '30')) - ShippiDf. Addi tioMl

VlSAlMC PHONE ORDERS 1s..;,,~o..·1

800-456·1 273 M·F 9A-5P (P1) 805·50-8173
CIRCLE 251 ON READER Sl:RVlCE CARD

Buott with pride a. sokl wOlldwide _ fLYTECRAFT~ US'"

PC POWER FOR
YOUR SHACK

LOGicDaU,. "ltImat. In . m.t. ". r._
d~m.n.'.m.nt .on• • ~,

CornpIete Ioggi'9""HF, VHF. satense...• online
tracking for af.}' award. QSL managemenl wi
aSL route facility, rad~ interlacing controls rig
and logs VFO data, antenna rotor control, data
terminal 101 all digitat modes. unequaled packet
spaning lor DXCC pfus zones, prefixes. and
more, contes~ng w,\tl user-specified contest
rules, lull mouse support. M'dowed intlll1ace
(Windows not requir~:=ilable screens
and reports .~ lion and tech
support. grayine propagation chart. interlace to
callbook database•. and much more. Specs:
IBM 386SX. 2mb RAM. LOGic 3 is $79. LOGic
Jr. Is $39. Hard drive required. aSL route list
and ladlo interlace hardware available sepa­
rately trom POA. Visa/MG. Free Infopakt

.. hrwn.1 Dat. blo.. Applle8t10n••

\\
Dept 1. 2618 Mudow Ridge Dr.
Duluth, GA 30130. Ph 404-242_
0&111_ F.. 404-4fll-66S1. TKh
...pp 4Of.f11·UMt ttou.. . eom _
• pm ...no,, - 12 FI1.

CIRCLE 15 ON READER SERVICE CARD

COLLINS 208U·3A
:l.5 KW POWER AMPLIFIER tor 2
29.9999 MHz SSB-AM-<:W using
4CX5000A tube. RF input 25·100
MWlor rated output: auto·tune ca­
pable. IllCludes URG-li compat ible
control modules and most manual
copies . Re1;luires 200-250 VAC 3
ptlise30A; 7Jl33x31. 1020lbssh.
USED-llot ta1td less
4CX5OOOA $4200

GRR-18/GRT·11 RECEIVER-EX­
CITERGROUP. separate Rx and ex­

citer racks with URG-II series modules lor use wrth
208U-3A. Also C-8364 dual controlpanellor lre1;luency
and mode functions. Wltti manual copies exte~ lorc­
8364. Requires 115 VAC 60 Hz; 200 Ils $/1. (UPS "
llkOS). USED-tlot tamd _._ Stoo

F-117/U BANDPASS FILTER lor 205-225 MhZ band:
twin gold-plated tunable cavities each wrth a-connec-
lion. 7x2.5x9.5, B ibs sh. UNUSED S3D

PrkeI F.O.•. lIl111, 0.0 VISA, MASTEIICMDAcc. _ll1l .
A1k1w '- NIl", WriIII Iwllte$l ClIlIIlfI

~1l8lIL 73 · 41t/221-t573 • Fu .1Bm1-1313

FAIR RADIO SALES
1016 E. EUREKA 0 BOI 1105 • llMA. OHIO . 45802
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CIRCLE 169 ON RUDER SERVICE CARD

20877

13

$49.95
539.95

DISK

...
AIR-t

599 .95

SWL: A teceiveonly cartndge tor CW, RTTY
(Baudot & ASCII) for use wrth Commodom 1;4/
126 . Operating prog ram in ROM ,

$69.95

MORSE COACH: A complela teach ing
end l"Sling program tor learning the Mor...
COde i<l a ca rtridge .

ForC64Of Cl28

VEC SPECIAL

ELECTRO N ICS

Amateur Software
and Hardware for

the Commodore User

AIR-1: Ao;omplete inl8f1_ . ystetrI lor send
and recer..on CWoRTTY ta.udot&. ASCII) and
AUTOR. toruN WI1tl~ VlC-20.
Operilmg progr.", in ROM.

AR-r: t ART- 1 : A complele interface aYS1&n'l 1of MInd
and recei-.eon CW, RTTY (Baudol &. ASCII) and

- AMTOR. 10< UH Wilh lha Comm000<8 &41128
Compul8f.Operallng progrem on disk included.

5199.00

AIROISK: /VI AIR·1 type op­
8feling progr.m tor use with
I'OU' imerl_ lla.-dw...., IloIh
VlC-2O ar>d ClWI28~ '"

on(lfM!dOSl< $39.95
AIR-ROM: Cartndga .......
of AIADISKIorClWl 28 only.

$59.95

G A N D G

MORSE
COACH

D F MARYLAND

8S24 DAKOTA DRIVE, GAITHERSBURG, MD

, lli' I (30 1) 258-7373

closer relationships and cooperation
with all coocemed in the future.

There was a celebration party held
in lhe Mandarin Hotel, Taipei. on De­
cem ber 12. 1992. Not less lhan 400
hams and guests were present, and
the buffet dinner was served from the
evening unlil midnight. Special guesls
allending were l egislalor Y. S. lin; Mr.
C . Y. Chen, Dire ctor 01 Po st and
Telecommunications Depa rtment ,
M.O.C.; Mr. Chen Yen, Division Chiel
01 Interna tiOnal Department, M.O.F.A.;
and manyOther VIPs.

In April, the govemmenrs examina­
lion lor ham operators will take place in
central Taiwan-Taichung City. We are
expecfinq 2,000 or more candidates
and mose passing will turn out 700
more new sta tiOns at lhe end of the
year. The continu ing growth of hams
win make it possible 10 hold two exami­
nations every year. beginning in 1993.

CTARL members in Taipei, teen­
ing, and Kaohsiung cities are in lull
swing. organized to serve the newccm­
ers. Usually they supply cold drinks,
stationery. and code practice lor lhe
lasl dash etee venue al no charge.

The CTARl is going to re-elect the
seccoc-tem directors and preSident f
WInbe retired lrom CTARl servce. but
will never cease 10 be a ham. A n Visi­

tors from abroad should calf as usual if
they tlappen to be in Taipei.

Ne xl monlh I will repo rt o n the
expedition 10 mmare me first BV9 on
Ouemov Island. iii

The NTC, in the future, may also re­
quire other ccccrrerss or may ret re­
QUire an of the doclJments listed above,
so please wrtIe to lhe Philippine Ama­
leur Radio AssocialiOn for the retest re­
quirements monlhs before visili ng the
Phil ippines. The address is : PARA
secreteoete. GfF Remedios Bldg., 55
A. Roces Ave., 1100 Quezon Cit y.
Philippines . The phone numbers are
96-4Q.69 and 98-47-05.

73. DU1CHDI6.

TAIWAN

and believe Ihal we will have more and

Tim Chen BV2A
PO Box 30-547
Taipei, Taiwan
Chi~

Hello. everybody ! I would like 10
subml l this stalement about our ac­
tivities and the progress of ham radiO
on this island to the readers 01 73
magazine.

All hams are delighted 10 hea r the
long·awailed announcement the t the
Chinese Taipei Amateur Radio League
(CTARL) has become the 126th mem­
ber society in the Inlernalional Ama­
teu r Radio Union (IARU) and ils Re­
gion III sece October 30 and Novem­
ber 7, 1992, respectively. We tried hard
over lhe past years to Obtain those
very merQJerships. We are gralelul lo
ailihose soceues over the wot1d for ta­
voring us lhe votes (71 voles wilhout a
nay. unanimous!). We are encouraged

ORLANDO HAMCATION
P.O. Box 5478 11
Orlando, FL
32854-7M 11
Tel. (407) 657-9052

GetReady!

1994oRL~~o
•
Ion

and Computer Show
FEB . 18, 19, & 20 ORLANDO , FLORIDA

AT Til E C ESTRAI. FLORIDA F,\ IRGROUl\US

ARRL
SOUTHEAST DIVISION CONVENTION

• Awards Rvery Hour
Saturday & Sunday!

• Forums Galore!
• Hundreds or Swap Tables!
• License Exams!
• Computer Award

on Saturday!

• Radio Award
on Sunday!

• Saturda v Fox lIuot
with Awa rd!

• Biggest Tailgate
Sectio n in Florida!

• Over 100 Acre
Facili ty!

• Area Attractions Close By!
• Over 130 Commercial

Exhibitors!
• Ladies Programs!
• Good Food! Great Weatber!
• Free Parking!
• Welcome Talk-In on 146.76
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NEVER SAY D IE
COntirrJed from page 4

my own enthusiasm, and YQU probably
could care tess about music , Well ,
thaI's a shame to mtse seeing or hear­
ing beauty, It's probably too late now.
Your parents should have opened the
worlds 01 music, art, and books to you,
Yeah. art. I've been in evP.ry major art
museum In the world and have just
about every book on Hoppei'"'s paint­
ings ever pUblished . Did I tell you
about th e time I wa s working on a
Guggenheim grant at the Guggenheim
Museum on Fifth Avenue? Probably
did.

Say, I'm beginning to ramble like
Old Indiana Jones. Have YQU been en­
joying the summer Indiana Jones se­
ries? I part icularly enjoyed the one
where he met Sri KriShnamurti. rve a l­
ways enjoyed K's books and used to
go to his lectures in New York. I liked
his philosophy, whidl they gol across
nicely In the Young Indiana Jones pro­
gram . I suppose re lig iou s fanatic s
might be upset by his ideas.

Speaking 01 religion (a no-no), a re­
cent Newsweek had an interesting ern­
cle about the latest scientific ideas on
how ~fe go! started. I was pleased 10
see that there are more and rrx:x-e SCi­
entists leaning Ioward the Hoyle theo­
ry. I think I mentioned Hoyle's book.
Evatutson From Space. sometime
back, I like things to make sense, and
this does.

If I can make some lime I'd like to
start doing a serie s 01 audio tapes
whidl would discuss the music, books,
amateur radio, and Other things I'd like
to share with others. A lew die-hards
got Irritate d with me at Dayton be­
cause I didn't talk about amateur radio
the whole time. Heck, I talked lor two
hours and was only barely started, I
did talk about my concerns about the
abil ity 01 us continuing to keep our
priceless frequencies without giving
anything much in return as a qUid pro
quo. But then I've been writing about
that th eme lor years, I'd like to get
around 10 more hamlests to talk. but
between music and computer shows,
plus a nme work to do around here,
I'v e boxed mysel l in . II I get some
spare time I'd like to organize my lI­
brary and pet the bam ... bener shape,
And maytle chase a bllle OX. I was
l'LaW1g fun on 10m until the sunspots
killed it.

As soon as I can get set up with a
remote transmitter system I'll be look­
Ing tor duplex contacts , . . mostly on
20m. Oh yes, corrt lorgel. II you talk 10
JY1 , pass along my regards, and tell
him I'd Uke 10 help him get his eecee­
ecoet system oul 01 the basement Jor­
dan has the only school system
they've measured Itlat's worse than
ours. We're talking world-class bad,
which is a real shame, ThaI's a terrible
legacy for his people. The bright side
Is that their kids are only just a Iin le
dumber Ihan ours. But we're working

diligently on dumbing our kids down
even more, so who knowS.

Now, please don't lorget to write,
ters at least see a Qst with a rating
lor a book, gadget, Of kit.

Ham Club ResponsibilitIes,
How Doe s Your Club Sh. pe Up?

In rrroj reports 10 the New Hampshire
Economic: Development COmmission
and our hUmoogouS Citizen ', legisla­
ture. I was expressing my frustration at
their allowing excessively lousy over­
priced schools, ridiCulously expensive
health care, pov erty, rampa nt crime,
drugs, and SO on to continue , • , While
there are some practical , Inexpensive
soetons to all these problems, I hap­
pened to Iool< up the word ·civiCS" In
my dictionary. Check it out, Since it ap­
plies 10 our beloved hobby. too. -rile
division 01 politiCal sceoce dealing with
the privileges and obligations 01 cu­
zenship."

It's the quid pro quo bit again. II you
want to enjoy the privileges or citizen­
ship, then you must lutrlll your obliga·
tens. You can mull oyer the many pw­
ileges you enjoy as an American citi­
zen, then start considering OOW well
you're handling your aneecant obliga­
tions. Uke being an monned YOIer, lor
instance. II you were informed. you
wouldn't keep sending the same old
crooks 10 Congress , lerm aller lerm
, , • and then ask for term limits to slop
you Irom doing this.

So, what has this to do wilh ama -

teur radio? The quid is our prMIege 01
using billiOns of dol lars worth 01 fre­
quencies as our playthingS. The quo is
our obl igation 10 provide something in
retum, other than abuse.

What should we be doIng? Well ,
we're supposed to be a technical hob­
by •• • a training ground lor youngsters
• " and lor each other. ConSidering the
COfl1)Iications of technology today, irs
dilfic:ult for us 10 become experts on
evel)1hklg. Thls is where 0lA'" dubs can
help. Suppose every club m eeti ng
started off with a technical talk by one
01 the members. One might expl ain
how RTTY works. Another about
SSTV. oth ers could explain about
packet, satellite communications, auro­
ra, moonbounce, 10lC hunting, and so
on. You might assign club members
\tie responsibility 10 learn about spread
spectrum, digital radio, digitat video,
compression aJgorithms, Iraetal com­
pression, orthogonal frequency divi­
siOn multiplex, and so on .. , and then
have them explain these concepts 10
the club. Many hands make light worll
and II's elCclllng to learn new things.
You might even l ind more hams com­
ing 10 ellA) meetings, and more getting
Interested in I rying new modes and

bo""'.
I keep reading atl of the ham club

newsletters I gel hoping 10 see signs
lhat some 01 our clubs are taking our
obligations as hams seriously. I'm not
encooraged, How about your club? Let

Continued on page 82

Why buy a TNC?
PC HF FAX +PCSWU179.00
SPECIAL COMBINATIONOFFER

Software Systems C onsulting
615 s. EI Camino Real, San Clemente, CA 92672
T el :(714)498- 5 784 Fax: (7 14)498- 0568

• • • • • o '- ­." ,,,. _c.

70
Sam ple a unit today!

Call and ask fo r

Department HM I .

5CXl N OrIe.Yls, CNcago.1l 6061G-4188
(312) 155-8741 • FAX (312) 644 6505

PR Series DC power supplies are ideal
for powering practically everything in
your ham shack . including low band
rigs. 2 meter and UHF radios.

"THE POIlIER PEOPlE"

TRIPP LITE DC POWER SUPPLIES:
YOUR KEY TO GREAT
COMMUNICATIONS!

According to 73 Mag@~,

irs perlormance that
"never misses a beat."

Tripp Ute gives you:

• Great looks and high
performance

• Crowbar protection

• Excellent regUlation and
line noise isolation

• Units available from 3 to
60 amps

• Competitive prices
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34th ANNUAL

TROPICAL HAMBOREE
AfvIATEUR RADIO &COMPUTER FAIR
ARRL FLORIDA STATE CONVENTION

FEBRUARY 5 • 6, 1994
:,..1 I DADECOUNTY YOUTH FAIR& EXPOSITION CENTER . MIAMI, FLORIDA

_I ,. ..., • Sponsored by Dade Radio Club of Miami, Inc.

• PROGRAMS & ACTIVITIES FOR EVERYONE. 200 + EXHIBIT BOOTHS. 800 + INDOOR SWAP TABLES
• FREE PARKING FOR 15,000 VEHICLES. 300 CAMPSITES WITH HOOK·UPS & LAUNDRY FACILITIES

• TWO ON·sITE LICENSE EXAM SESSIONS. DXCC FIELD CHECKING

FCC FORUM (Featuring Ralph Haller, Chief PRB)
INTERNATIONAL AMATEUR RADIO (Presented by Region II, IARU)

LIVE TUNERS DEMO (Presented by Gordon West, WB6NOA)
WORLD OF EXTRA TERRESTRIALS

LATEST DXPEDITION & DX FORUM (Presented by S. FL. DX Assoc.)
ARRL OPEN FORUM (Featuring Officers and Directors of ARRL)

AMATEUR RADIO PAST AND PRESENT (Harry Dannals W2HD, Pres. QCWA)
WHATEVER YOUR SPECIAL AMATEUR RADIO INTEREST... YOU WILL FIND IT AT HAMBOREE.

Registration; SS.OO Advance - 56.00 DOQ( • VeJlid Both Days (Advance deadline Feb. 1) • Swap Tables: 520 ea., plus reg. ticket
• Power: 51 0 per user. IFYOU HAVENEVERHELD SWAP TABLES, CALL SWA PCHAIRfv\A.N FRANK SULLIVAN 305-667·1047

TO CHECK TABLEAVAILABILITY BEFORE SENDING IN RESERVATION. · Campsites; 3 days (Fri., Sat., Sun.) 540.00
4 days(Thurs., Fri., Set., Sun.) 555.00 (Prices quoted for tickets, tables & climping include tax)

Headquarters Hotel; Miami Airport Marriott - 569.00 Single, Double + Tax . Tel. (305) 649-5000 - Speak Only to
Reservation Department and Must N.ention "Tropical Harrooree'' to Get Special Rate. Deadline Jan. 24, 1994

After deadline. special rates on room available basis only

TKKET, CAMP, TABLE PAYMENTS PAYABlE TO: DADE RADIO Q UB OF MIANJ, INC.
M.ail to; Evelyn Gauzens, W4W'YR, 2780 N.W. 3 St., Miami, Fl331 25

EXHIBIT SPACE INQUIRY: Call3Q5-642-41 39 or Fax: 305-642·1648
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N EVER SAY DIE
ConlinuBd from page80

me krlow II you run across any signs of
life.

Psynce

wners been your contribution to the
'M>l"kl ... 50 lar? Irs probably just the
result of another bit 01 deformed DNA,
no doubt result ing from my fa ther
smoking before I was conceived (it
was Fatimas then. but if was Camels
thai eventually killed him), bul ly e al­
ways had this weird urge 10 somehow
contribute something to the world duro
ing my short visit. II has to be a genetic
problem because I don't ever recall
any philosophical discussions along
this line With anyone in my family. Or
lheoIogical eilher.

Progress seems accepted as being
benefICial. so lye always been i~

to do whal I coukl wilhin my limitations
to help the world progress. My contri­
butions have admittedly been mous­
cue. but satisfying 10 me.

How about you? Have you a feeling
on some level thai you owe the world a
ame positive push, or are you satiSfied
10 be just a taker?

There are plenty of things you could
do whiCh woukl put a Nttle more p0si­
tive spin on our wOOd. It'S PrQbabIy too
late to get you to learn to write so you
can help others to find out eoout jnter­
esting things, or even Just enjoy what
your mind provides for them. But. be-

ing a ham. there are a Ion 01 scientifIC

areas you could research and help pc­
neer. You've 001 a basic understanding
of lechnology whicll couk:t be put 10 ex­
cellent use. II you don't, you should
have. That's part 01 your ham resoon­
sibil ity. I hope you haven't been cneet­
ing on this.

One area wide open for scientific In·
vesligatlon, one which doesn't even
have to be eJtPef1$iv8 10 pioneer, is lhe
lieIet of subtle energies. I like the lerm.
I recently allended a conference in
Monterey on the subject and was im-­
pressed with lhe progress mars being
made. But even more, I was excited to
find that this is such a new scientific
field that almosl anyone can gel into it
and produce worthwhile data . Yel l on·
Iy fan inlo one ham at the conference.
T"'.

Subtle energies? Wha!'n hell are
they? ThaI's the greal part • • • no one
really knows much yet.

Scientists have always been un­
comforta ble with anomalies, They real­
ly hate extra sensory perception and
psychokenisis. They hate 'em so much
that most sCientists reluse to acknowl·
edge that anything of Ihe kind ensts.
Pathological skeptics. Having had
enough proof in my own liIe thai some
sort of inSlant communications is pos­
si>le O'<o'er large ostances: having had
enough fortune-tellers read my tea
leaves with incredible accuracy; and
hav ing read a hundred or so books
about other carefully researched cas-

es. lye been impatient wilh ecennsts
Jar so bIirdy 9101i1lQ alllliS data.

Reincamation, me soul, past lives,
out-ol·body and near dealh experi­
ences. UFOs. and so on are all seen­
IifIcaliy unexplainable, despite endless
detailed reports SUbstantiating their ex­
istence. 0 1course one problem is me
profusion of char1atans, bolll intention­
al and uninl9llliOnal, laking 8dvantage
of the situation. Another is that even
some of lhe better mediums fudge al
limes, lrying to make up lot Itle unpre­
dictabiMIy of lIleif gifts.

uespne the seemingly endless
num ber of scams, many centered in
La-La Land (aka Southern Californ ia),
often dressed up in scientific-sounding
baloneY, down there somewhere there
may be some imporlant break­
throughs waiting Jar you 10 fift the right
rock. As a registered skeptic I enjoy
the hokum about scalar physics, SlJb.
Nminat tapes, hemisync ioeee. and so
on. If you do get involved with this high
weirdo stull, try not 10 gel swept up as
a believer.

So I've put psy and science togeth·
er to OOsc:ribe a sWt almost virgin field
which is out there ready to be ex­
pIored. Psynce. I like that bener than
pscence.f you can harness psy, you..
have it made. ESP, clairvOyance, psy­
etlokenisiS. Wow! 11'11 be a 101 easier
finding out how this stull works than
trying to disprove it, where you have
mmoos of people who've had psychic
experiences to face. The last statistics

I saw claimed that O'<o'er 67% of Ameri­
cans have !lad a psychic experience.
SO Let's kiCk some sand in me lace of
the scient isis who won't even Iry 10
explore psi and the cmer anomalies
they' re Ignoring. My experience in
Monterey is that you are not going to
be alone.

Yes, mere's a need lor an honest
communications medium ••• a publi­
cation ••• 10 help IhiS new field devel­
op. But with many of lIle potential ads
being lor UfIprO'<o'ed proclucts and ser­
vces ... and I'm being very kind with
that description • . . iI's probably stin a
little early for a magazine. And where
wo uld I ever l ind peopl e to honestly
evaluate the products so we'd know
what really WOl1<s and whal's baloney?
Heck, science doesn'I even have a
clue as to how the placebo ettect

""""So here's a field where the lronliers
are still accessible. How does
acupuncture work? How does ESP
WOfk? Where does herbal medicine fit
in? Can rainmakers make rain? What
about dowsing? There'S a whole world
01 weirdness out there which needs
honest invesligation. So. if you have
any pioneer spirit , and would like to
contribute to the world, there's plenty
to do.

Considering Ihe slate 01 scientific
research today, you realty couldn't ask
for a eener situation for the indepen­
denl researcher. You see, the modern
scennsrs success Is measured by Itle

DELAWARE_c.....
Factory aulhorized dealerl vaesu, ICOM,
Kanwood, ten-tee, AEA, Kantrooics, DR·
51 MIg. , Amerifron, Cushcralt, HyGain,
Heil Sound, Standard Amateur Radio,
MFJ. Hustler, Diemond, Bunemut, As·
tron, Larllen, and much more.
DELAWARE AMATEUR SUPPLY, 71
Meadow AoacI. New castle DE 19720.
(302) 328-7728.

NEW JERSEY
Lodi

North Jersey's newest Two Way Radio
and EleClroniC8 Dealer is now open.
Saes of Ham, Busness, Marine and C.B.
two way equipment as well as ScarvleflO,
Shortwave, ElectroniC Kits. Antennas,
Books, Cable Boxes and more, Friendly
service and low prices . Advanced Spe­
cla ltles, 114 Esse.. Slr..l , lodi NJ
07644.(201 ) VHF-Z067.

Service Repair Lab on premises. Our
44lh Year •• • wa carry an major ~:
MOTOROlA, ICOM, KENWOOD, YAE­
SU, BENDIX ·KI NG, ASTRON. AEA,
SONY. PANASONIC, MFJ, CCTV CAM­
ERAS AND MONI TOR S, BIRD
WATTMETERS, FREQUENCY COUN­
TERS, SCANNERS. HYGAIN. VIBRO­
PlEX, HEl l , CAllBOOK, AARl, OTH­
ER PUBUCATIONS. Open 1 days M-F,
9-6 p.m.; Sat., lQ.-5 p.m. Sun. 11-4 p.m.
we ship Worldwide. Cal, Fax, or 'llffte lor
mormalion lW'(j prices. Yow one Scuce
lor HAM and BosiI'Iess Radios • . . BAR­
RY ELE CTRONICS, 512 Broadway.
Ne.... York NY 10012. (212) 925-1000.
FAX (212) 925-7001.

OHIO
Columbus

Central Ohio's fun·line aulhorized dealer
for Kenwood, ICOM, Yaesu, Alinco,
Japan Radio, Standard. AEA. Cushc:ralt,
Husller, Diamond and MFJ. New and

NEWJERSEY used equipmanl on display and opera-
P.kRidge lionatin our new 10,000 sq. It . facility.

North Jersey'S oklest and fvles! Short- Large SWl Department, too. UNlVER.
wave and Ham Radio Dealer. Three min- SAL RADIO, 1130 Amerk:.na Pkwy.,
utes from Garden Stale Pkwy and NY Reynoldsburg (Colum~) OH 43068.
Thruway. Authorized Dealers lor AEA, AI· (614)666-4261.
pna Della, Diamond, ICOM , Japan
Radio Company, Kenwood, VeClronics, PENNSYLVANIA
vaesu. Ham Sales, Lee WK2T, GILFER Trevose
SHORTWAVE, 52 Pa rk Ave., Park Authorized faetory sa les and service.
Ridge NJ 01656. (201)391-1681. KENWOOD, ICOM, YAESU. fealuring

AME RITRON , B&W, MFJ , H YGAIN.
NEW YORK KLM . CUSHCRAFT. HUSTlER,
MIInhatlM KANTRONICS. VIBROPLEX. HElL,

Mamatlan's IiIrgesI and oNt ham Rao:ho CAllBOOK. ARRL Publieations, and
Store, also ~ lone of Business, Marne, much more. HAIITRONlCS, INC.. 4033
Avialion , Shor1wave Radios and Scan- BrowonilJ. R~d, Trevose PA 19041.
roars, and Cellular Phones and Beepers. (215) 357-1400. FAX (215) 355-8958.
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• Complete Une of VHF/UHF Rcvr.
&: Xmtr. Unk Boards & Assemblies
also available. Plus 10, COR, DTMF
Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.
• New-6m Receivers

However. all of the " bells & whistles"
have been eliminat ed- at a large cos t
savings to you! The S· 7R is a real
"work-horse" basic machine designed
for those who want excellent, super-re­
liable performance- but no frills! For
use as a complete "st and-alone" unit .
or with a controller.

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCR1400 and the new basic
low cost 5-7R line.

The S-7R Repeaters maintain the
quality of design, components and
construction which have made Spec­
trum gear famous throughout the
world for years.

Of course, if you do want a Full Fea·
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of 'bulrt·ln' options,
then you want our SCR1400-the
new successor to the "Industry Stan·
dard" SCR1000/4000.

s·7R Basic Repeater
• " St and A.lone"

or use with
your controller

ForHigh Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

Available with AutopatchlReverse
PatchiLandline Control; TouchTone
Control of various repeater functions;
'PL '; " Emergency Pwr.llD; HighILowSCRI400

REPEATERW/l50 WT.2M Amp '",-J-I'~'" TX Power; Tone & Timer Units; Sharp
&30APOWERSUPPLY. -~ RX Filters; Power Amps, etc.

(All Kems a,allable ..paratelylh~~

• 10-40 Watt Units
• 2M, 222, 440 MHz
• Super Sensit ive/Select ive Receivers
• Unusually Good Repeat Audio
• Proven Performance throughout

t he World!
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Shown in optional cabinet

Call or write today for details and prk:es!
Get your order in A.S.A.P.
Sold Factory Direct or through Export Sales

Reps. only. ~~~~~~~~~~iiiii~

Sokl Slate. fuIy
,eguIaled 13.8
Vat pow« supply ,
6 AMPS constant
8~surge.

F9a\U'9$ 100%
solid sta t" con­
structlon. rose p"O­t-. LEO indl­
calorand-­$110ft po oteetIOo l.

CAT . DVP-612

_h

25 AMP
SOLID STATE

RELAY

CATlVC~

$3.00_h

(USED) " HI·S"
VIDEO CASSETTE

3 Vdc
MOTOR

$44.00

8 mm Video
Camcorder

Users!
w. haWI a .- supply (II
Ihttse popular T•120
1120 minute) H1-tl Yidoo
cassenes. These are
top quality. me1al o~ide
cassettes lhnt wtI'a lJSO'd
lor- a short time. lhan
bulk.....ased EacIl cassene has Its own plastic storage
boo New. lI'I8y would sellar l:Orl!Iide<abIy mQl'e IIWl
_ 're asking , We'"", sold 1hOuSands. and OA.J( CUSlom·
~-_.

10 for
$28.00

,Jd , Motors . MF213G-2050
OC opel.as voeI.t 1.5 VdclD 4,5 Vdc.
o12" x0904' X 1.38" long
0.06" (2 mml diametOlf shall is 0 25" long
LARGE OUANnTY AVAIlABlE

csre cc....' 2 for $1.00
150 for 40~ each · 600 for 30~ each

13.S Vdc @6 AMPS
POWER SUPPLY

$12.50

CrydomI CSE2425·4626
eor.roI~: 15-32Vdc,,, wro.9-32Vdc)
Loa<:t 25 amps 0 48-240 Vile
Strdan:l 'tIodI.\ly-po.ocl<' plldoaoe.
2.25 ' x 1.7'5' X0.85' hogh, CArt SSRlT-25A
I~' quid< OOt.oecllemlinals.

P.O. Box 567 · Van Nuys, CA 91408

Call Or Write
For A Free

64 Page
CATALOG

0.-'"'"us....

-~-::=,,~~~.:-~q~~
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number of papers publ ished . Being
published resons In grants. prestige.
larger laboratories, and positions on
deciSion-making comminees.

One thing scientists know Is that it
Is much easier to publish papers that
Ooo't challeoge the present ortttodoxy.
As a result. Jew career scientists are
interested In investigat ing anything
which might cast a doubt on estab­
lished beliefs. So they work ceer and
O\Ier on erener and smaller areas, and
those generous grants keep acorning.
The end result is that science today
has lost its spirit of adventure •• • and
lhatleaves a widlHlpen opportunity lor
ee amateur.

If you look back on hiStory. almost
all of the major breakll1roughs In SCi­
ence were made by amateurs. And
most of th em had to l ight th e en­
trenched scientifi c community of the
day. It took years before scientists rec­
ognized the work 01 Max Planck and
Quantum mechanics. As Planck point­
ed out. tvs new theories were no! ac­
cepted by II1e scientists of hiS day, it's
jusl thai eventually the old SCientists
died.

There are whole worlds of science
(and psynce) tha i are wide open lor
anyone with the guts and a never-say­
die anitude.

Saving Amateur Radio

In fine will1 my normal gloom and
doom approaches to our hobby. I lear
that, perhaps by acciden t, someone

wiI be appointed as an FCC Cor'rYNs­
Sioner who has at least a slight !T85P
of comm unications and Is not lusl
reaping a political reward. As a result,
the legitimacy 01our exclusive rights to
several billion dollars wOrih of public
radio frequencies might be chatlenged.
My proposition is Sin'ple: I suggest we
spend a eme time building al least a
leeble leg to stand on shoukl such a
day of reckoning surptise us.

You might want to suggest this 10
your ARRL directors and see how lar
you get with them. Something like this
might give you a hinl as to how much
of a voice you really have w'th the
Leagoo.

FortlIlately, past ComI'TliSSiOnerS In
recenl years have been too wrapped
l4> with aYOidirlg more mighty mailers
to not ice us. so we'v e been sal ling
along In the foolish bel ief that it \s our
good works that have preserved our
hobby. My thesis is that we'd better
damned well re-ewem our hobby be­
fore the Commissioners notice that
we're no longer payng our dues.

I've been enjoying whal is essential­
ly another generous !)OIIemment hand­
out . , , the use 01 our bands , •• bot I
keep wondering how long It's going to
be before th e piper comes around ,
wanUng 10 be paid. Ooe oIlhese days
some Japanese firm pushing a new
sateltite C(l".' IUnic:ations system is g0­

Ing 10 need some channels lor II1e ser­
vice and Is going to start looking cese­
ly at all those lovely megahertz we're

not using and r'Oure which sen ators
a nd congressme n will hav e 10 b e
bfibed to get those Irequencies more
productively allocated. Less than one
million dollars Invesled In the right con­
gressional re-erecuco campaigns could
free up several biU~ dollars worth 01
etlannels. Our government is famous
for OUfsta nding bargains when n
comes to congressional bribery. And
who were some of the biggest collec­
tors of these bribes in the recent past?
Secretary Bentsen and VP Gorel

Hmm, come to think 0111, I've been
a registered lobbyist for around 20
years Of so . Maybe there are some
companies Who'd like to hav e some
help in gelling tons of radio channels
so they can sell II1e equipmelll to use
them? No problem, I know exactly how
to go aboutll.

In my past gloom arc doom editori­
als I've suggested a new reason for
our existence, other than the dubious
propositiOn that well, we were a help
many years ago. We have to remem­
ber that gralituOe is one of the leas1 felt
of aa human emotlons and stop belling
our whole hobby on it I've recom­
mended that we establish ourselves in
the role which was so successful for us
in the 19505, as the major supplier to
our country of high-tech cereer-ooecr­
ed youngsters.

In line with this ree been enoourag.
in g ham clubs to not lust accept
youngsters, but 10 go out and get
Ihem. I've some further ideas along

thiS line. r d Uke to see II1e main club
activity be the promoCion of the hobby
Instead 01 just a meeting place lor otd­
Iimers to kvetch about how bad the
bands have QOnen lately. what with all
those lousy no-coders and everythIng,
and how we need to raise the entry li­
cense to 50 wpm, nOI gel rid 01 the
code, and keep cu t the damned rilt ­
ra•.

In the days belore the ARRL's In­
centive Licensing proposal to the FCC,
we had over 5,000 school radio clubs.
Now we have only a few hundred left.
So what I'm proposing as a major ham
club actMty is the re-establishmenl of
school radio ck.tls. unoer the guidance
Gl IDeaI ham d lbs.

The school clubs should meet at
least once a week. The youngslers
wou ld be invited to attend the local
ham club monthly meeting where there
would be show-end-tells on all of our
main ham activities. such as DXlng,
CW, packet, AnY, 55TV, repealers,
ORP, satel~te communications, moon­
cccoce. ATV, 10llhunting. and so on.
Then how about a short technical talk
on AC, DC. luned circuits, antennas,
leedlines, and so on?

If there a half cozen schools in your
area, each mig ht have 20·30 mem­
bers. and you might be able to get
maybe 10 Irom each school club 10
come 10 your club meetings, if you
keep 'em Interesting. If we~ got rlYe
new hams each per year out of 50,000
school radio clubs, we'd be adding

No other repeaters or control lers match
Mark 4 in capabili ty and features. That' s
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world, Only Mark 4 gives you
Message MastenM real speech • voice
readout of received signal strength,
deviation, and frequency error • 4­
channel receiver voti ng • clock time
announcements and function control. 7­
helical fi lter receiver. extensive phone
patch funct ions, Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

call or write fo r spec ifications on the
repeater, control ler, and receiver winners,

The only repeaters and controllers
w ith 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 tai l messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

Phone : #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm PM1I., Growttland, MA 01834
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250,000 new hams a year to our h0b­
by, and you'd make It nu::tI more diffi­

ad: lor me 10 ~ down to Washington
al1(f seI out our bands to the highest_.

I wish I were e.aggerat ing about
how easy it would be 10 take hundreds
of megahertz away from us, And just
one attack like that could get the FCC
to lt1lnklng about how much trouble we
are and how little we otter In return for
all that aggravation. The nextlt1lng you
know, pnn. say, who could we sell our
old ham rigs to? I suppose we could
put 'ern up on 11 meters and join the

happy HFers. Yet. c:onsidenng the so­
phistkation of kxlay's direction finding
techoology, I dunno.

How much is your ham ticket WOI'Ih
10 you? Would you se~ it lor $100, with
the understanding that you'd never 0p­

erate again? How about a $1,000?
What's your price ? Okay, I know
you've got a price, so we're Just hag­
gling. Let's say that Ihe average ham
will selt out lor $10,000. Then, how
much would you be willing to pay to
get I license? How much are your
ham priVileges WOl1h to you?

Some OX ers think nothing of
spending $100 juslto get a new coun­
try. We've had hams travel around the
world making a business 01 this. No
"donation," no OSL. I've been ham­
ming for so many years I can remem­
ber when a "Green Stamp" was a dol­
iar bill. Now, if you wanl thai rare OX
OSL you'd better enclose a $20 bill.

" your amateur radio license has a
value lor you, how much wou ld you
pay light now to preserve your prnn.
leges? Wouk:I you spend $10 a year?
$50? $1001 Yes, 1 kn ow, you 're a
member of the Leag ue and they're
supposed to be preserving the hobby.
Other than Ihreatenlng to sue !he FCC
every now and then, in what way are
they doing this preserving? I haven't
seen them doing dlddty to gel our
crummy bal1(fs cleaned up. And that
despite the creative ideas I've pro­
posed to help them, Too much trouble,
I pss. ters wail until the FCC rNIIy
getS led up with the mess we're mak­
ing and Ihen sue them if they try 10
give our frequencies to some outfit will­
ing to buy !hem via generous gilts to
Congress,

No, I don't know 01any other outfit
doing what needs to be done either,
despite there being several almost In·
viSible ' nancear ham groups. And no.
I'm not asking lor donations. II I get a
big need lor money I can go to Sony
and explain how lor maybe as lillie as
S20 million I can gef them 20 MHz or
choice microwave channels. Oh, make
that S50m, they've got the bucks and
rJI need a lillie extra to do the usual
hidden v ideo 01 my talks with
Congress' best. That'll give me some­
thing to show at hamlests.

I suppose I'd beller put a little dis­
claimer in here, just In case someone
is dumb enough to think I'm seriOus.
We don't giVe 10 tests as part 011he Ii-

cense exam, so now and then I gel
some really we ird letters. I'm often
terTllled to try and e~in that at times
I use irony, sarcasm, and even whim­
sy, 10 get across a point.

So no, I'm not here wiltl my begging
bowl in hand. But instead of asking
you fo r mon ey, 1 am as king you to
cough up some time. Time to either get
your local ham club to get Into action
or to put together a putsch and take
the club over so you can get some­
thing done. Sure, I wish you'd con a
few of your lriends into getting 73. If
fN8ry reader recrtlited one more read­
er, we'd knocll.1he socks 011 OST.

But I know what's going to happen.
You're going to tell me you donl agree
wiltl ev8f)'lhing I write and not dlance
any put-downs from friends who hate
Wayne Green. Hate lovable old me?
Lovable old "a spade Is a spade" me?
I suppose they're still mad at me for
trying to get them to stop feeding that
lard pile hanging over mee bells, and
trying 10 emosrrass them Into saying
something or interest during OSOS.

Please lei me know how you're eo­
ing on genll'lQ school radio dIb$ 9Oing,
and send some piCtures 01 the kids
you con into trying our hobby. II I cIon'1
see pictures I'm eot going to believe
you're doing anything.

Extraordinary Science Conference

While I was allending a Subtle En­
ergies Conference in Monterey (CA), I
came across a promotion piece for a

science c onference In Colorado
Springs, So naturally I zipped out 10

see what this was !II about. The pr0­

motion promised al kinds 01 durrtl set­
ence scams, but hey, If even o ne
turned out to be worthy of investiga·
tion, it would be worth the til>,

The conference surprised me, First,
the place was pecked with hams. Wall
to walt. They even had a ham rig set
up and running, generating a comfort·
ing sideband garble in the background
oIltleir ampW"1ElI" system lor the speak­
ers, Secondly, the hams weren' t
kooks, Third, some of the confer ellce
sessions were very interest ing and
well done. A couple or them almost gol
me excited, Alas, mosl or the rest _ e
crackpotS. I get alll'lOyed when s0me­

one has this great invention , , . but
darn, the prototype got busted on fhe
way 10 !he show . . , it was working just
a few days ago. The chap then ex­
plains tha t he doesn't have any of
those old letters aller his name. After
about one minute of talk I knew that
anyway. Further, I kneW right away that
he'd never even bothered to learn the
tuoDamentals 01 electricity.

So I sat through treee days 01 poor­
ly done videos and no n-worki ng
demonstra tions of preposterous ma­
Chines. You start it with a battery and
it' ll gene rate a zillion watts of power.
Sigh,

On e of the brigh t spots was the
opening speaker who talked eccot ee
expeoerces he'd had as a dentist with

KENWOOD
HAM STATION SPECIAL!!!

KENWOOD TH-78A
Dual·Band FM Transceiver

• Dual-frequency receive 2m1440
• Full-duplex cross-band operation
• Simultaneous receive

(even on the same band!)
• 2.5W power with supplied battery pack
• 5W with 12 VDC power source
• Non-volatile memory (50 channels)
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HAM STATION

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 47719-0522
Store Hours

MON-FRI: SAM - 5PM
SAT: 9AM · 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
(2 STAMPS) ENVELOPE (SASE) FOR

NEW AND USEO eOUIPMENT SHEETS.

WARRANTY SERVICE CENTER FOR:
ICOM, KENWOOD, YAeSU

FOR SEVICE INFORMATION CAll.
(8 12j 42H l252

MONDAY · FRIDAY
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Prien 00 II" 1-.;1_ S'ifIIIi"t .
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Change Wi'houl Not" .
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At the Colorado Springs Extraordinary Science Conference. Standing (left to
right): Tony ChlJDemi KD6IFC. Covina CA; Bill Wysock N6UXW, Monrovia, CA;
Rosalie Sorrell KD6KSG, Covina, CA; Skip Juhasz WB2UFV, ColoradOSprings,
CO; and Jim Hardesty N2DRT, Ifhaca, NY. Seated (left to right': W2NSD; Mike
DipersiO KC20, Bradley Beach, NJ,

live, bul I doubt there are much more
than a hundred of them that are wirIoers.

So mese perlormers exhume the
dead and loul up the lesliYals. They're
bred 01 playing Joplin's "The Entertain­
er' and "Maple leal Rag,8 but guess
what the audience wants to hear? They
want to hear the gOOd stcu over and
ove r. There are about 20 of Joplin's
pie ces tha t bring te ars to my eyes.
They're what I want to hear,

The other superb pelformer at Boul­
der was Frank French. I've got to gel
him up to my studiO and 00 a few CDs
lor you 01 him playing Gotl$Chalk and
Nazareth, and doing some 01 hiS m0no­

logues. lf I can get you to try my Kirby
CDs and a couple of French, you'l see
why rq Ily to San Jose and then driw to
Fresno to hear them perform. Or to
Boulder.

Kirby recorded ' More Damned Good
Rags" in my studio this summer, plus
some of his own rags, And he's got
some corkers ,

Wei, 1 had a great lime at Coloraoo
Springs at the conference and meeting
the hams lhere, plus the concerts in
Boulder. It was a great weekend. And if
you Qld.bmers woukt pay anention, you
oould meet me at things like Ihis. You
can buy a year's pass on Continental

An apotogy,

ApparenUy I have innocently cnero­
ed one 01 the more militant homo-hams
by my commeflls about homosexuality
in my October editorial, in which I men­
tioned lhat I donl condone pedophilia
. .. they're messng with etj~en. The
W5YI Report ga ily leaped 10 de fend
homosexuality, writ ing: "Clearly, his
behavior is abnormal .. . e reen is to be
pohed."

I'm not sure I've ever made any
claims of being normal. I'm Just not that
decep tive . But no, I'm not normal, I
com sit home like mcst romer people,
with a six-pack watching bal games on
TV and ealing pretzels. I don't eYen ~ke

beer, prelZels, or bal games. No one is
going 10 cal thaI normal, t hope. I ap0l­
ogize if I offended any child molesters
with my editorial.

On the other hand , I sit on the bed
and put my pants on both legs al Ille
same time, just like everyone else, so
there are many normal things about my
ute. And, like any true-blue ham, I've
been active on OSCAR, have worked
over 300 countries , helped pioneer
NBF"'. wa s an early use r 0 1 SSB,
RTTY, SSTV, and sm. haVe made some
Idleaten miCrowave records, haye won
all the bigger ham conlests lor my sec­
bon, have DXpecitioned from oozens ol
rare counb'ies, have 000e moonbou'1a!
work, have sat patiently throogh end­
tess roundtables, have kercnu nked
thousands of repeaters, and nave
helped tens 01 thousands 01 hams pass
the stupid code test with my superb
code tapes, which I just happen to think
are eener than any others anywhere.
Only my overweening modesty pre­
vents me Irom lelling you hOW great I
think they really are.

We ll, as they say, any publ iCity is
good publicity, so I appreciate what at
lirSI glance seems like just one more
wearisome Green-bashing allack by
W5Y1. I also appreciate the letters Irom
other tlomo$8xual hams apologizing lor
the hysterica l and unwarranted attack
on me by a lone cver-mouvetec gay
activist.

One more thing , , , I 00 wish thaI
W5YI would not encourage hams to
sue hams, even lhough it makes w0n­

derful gr ist lor his pinko paper and
no oo..ct sells 8I.tlsaiptions. iii

Idea 01 how poor American writing skills

~e.
Yes, it takes some pract ice and

some education, but onceyou learn it is
fun to write. I'. bel you haVV a book in
you, it you'd )lSI tel it come out . So get
a lapto p computer and one 0 1 the
cheaper laser pr in lers an d make it
easy. I've tritld a bunch 01 laptops and
Ilke the Mac Power Book best. An d
they're available used 'or peanuts lhese
days. I bought a 4/40 Moclell40 for un­
der a kilobuck . That's with 4 megs of
RAM and a 40 Mb hard driye . Thai
should handle anything you'll need.
With it you can answer ma. in a couple
minutes, You can write spec sheets ,
ads , manuals, newsletters, and even
that book. Maybe some articles lor m
Once you try a laptop you'l never go
back to a typewriter again. Or a pen,

Leam To Write

It's unfortunate tha t our schools
don't teach kids 10 write, OIl, ttley can
put a lew words on paper, but that's not
really writing. Writing takes some skill,
and that means you need to learn how
to 00 it. I don't recaJI ever beKlg laugh!
how to write , and I notice that the re­
cern bookS about our school system
have the same complainl . II you ooulcl
see me mau I get you'd get a cener

Airtines if you're oYef 62 , , . which most
01 you are by now. The pass costs
about $2,000 and leiS you IIy once a
week lor a year. For $2,000 you can fty
first-class au year, Yes, Continentallties
to Dayton. So Sherry and I zip out to
Las Vegas lor the CES shoW, then As·
pen lor some skiing, and to various
hamlests, electronic, computer and mu­
sic ShOWS. I have my Macintosh Power­
Book wittl me, so I'm able to work wner­
everl am.

I've been under some pressure
from Iriends 10 check into some net­
worlIs, but I've aYOided 'em so tar. They
can be time-consumng. ShellY checks
into Prodigy, if you have any traffIC lor
me, The new Prodigy rates seem to
have their customers dropping oul by
the thousands.

amalgam l illings and nickel crowns. rn
try to get hiS book lor you and make it
avalable Ilvough Uncle Wayroe's Book­
shelf. II you, or anyone you know, has
any liilings or crowns, you've bener
read this boOk ASAP: Irs AllIn Your
Head by Hal Huggins DD S. The se
coold well be causing you all kinds 01

miseries, The 50% mercury In those li ll­
Ings leaches out into yoor system. II's
enormously poisonous and can cause
Partlinson's, leukemia, multiple sclero­
sis, diabetes, and so on. Lile is tough
enough wilhout yoI.I' haYing a mouth lui
01 poison feeding Into your syslem.
Touch a sen:sitiYe mnaernrrerer to 'fOUl"
tooth l illing and your longue and see
how much current your tooth batteries

are gener ating . And when a ballery
generates vonage, some 01the metal in
the battery goes where? Into you, mere
where. So why doesn't the ADA stop
denti sts from putting in ama lgam l ill­
Ings? If they ever admit the liabUity II
oould cost denlists billions. So dentists
are continuing 10 poison us.

One 01the rTI05l interesting and viSu­
al 0 1 Ihe talkS was by B ill Wysock
N6UXW, who showed on aTesla gen8f'

ator wtlie:h Ilashecl sparks lor about 10
teet. 11 you've go l a lew bucks and
woukl like 10 experimenl with uItta-high
voltages, you might want to look up Bitl.

I was disappointed that so few in the
audience spoke up to point out that the
speakers were igr'lOfant about their sub­
jects . But then, I didn't either, I didn't
know how to ask questions 01 someone
With a power generating oevice who
wasn't reaPy dear about the eeeeoce
between a vert and a wan. Most 01

these characters were looking lor m0n­

ey to finance their work.
But there were enough Interesting

oeas there to keep an inqUiSitive ham
busy lor monfhs. And some Ideas could
be developed into practical cevces. As
I pointed oUI to some young hams who
were watching all this with eyes bug­
ging, all you have to do is spend a lew
weeks Ieaming the basics 01 electricity
and you'. be ready to tacl<le some 01

these projects. AC and DC theory isn't
d111ic:Ut. Nor .-e motors and generators.
And learning is eXCiting.

I mighl no! have zipped 001 to C0l­
orado Springs lor the conlerence if the
Second Annual Boulder Ragtime Festi­
val hadn't been on the same weekend.
The two cities are only about an hour
and a halt drive apart, so I did the con­
ference all day and then drove to Bou1­
der for ragtime concerts at night.

Scott Kirby had drivefl up there from
New Orleans, where he plays On the
street. SCott's llQW being introduced as
the loremost Inlerpreter of Scott Joplin

in the world . He draws standing ova­
tions. He'. be giYing some ccecens ill
San Jose in November, and later at the
Fresno Ragtime Festival.

The disappointing thing for me about
many of th e ragtime fest ivals Is that
most 01 the pencrmere seem to pride
memserves on discovering long-lost
rags to play. The reason they were lost
is that !hey never were any good. Like
all popular music, only about 1% is
worth hearing twice. But 011, Ihat 1%!
The good rags aro lantastic and addie- "
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SPECIAL EVENTiF"'b",' ~"
Ham Doings Around the World

Listings are free of charge as space permits. Please send us yovr Special Event
two monttrs tI advaraJ oIlt1e iSSue you want illo appear in. FOf 8X11trp1e, if )'011

want it to appear i1 the January issue. we $hOu1d receNe it by Decembel 31. Pro­
viCfe a clear, conds6 summary 01 the essenlial detailS about )lOOT Special Event.
Check Spec~' E~ts File Area III on our BSS (603-924-9343). lor bbngs eer
Me"B 100 late 10 get into pui)ljcatiOn.

DEC4

FA RIBA ULT, MN The annual
Courage Center Handi-Ham Win ler
Hamres! will be held at the Eagles
Club, starting with registration a\ 8:30
AM. Flea Markel. Handi-Ham Equip­
ment Auction . Talk-in on 19n 9 . Con­
tact Don Franz WOFIT, 1114 Frank
Ave., A lbert Lea MN 56007.

DEC S

HAZEL PARK, Ml The Hazel Park
ARC will hold ils 28th annual Swap
and Shop, lrom 8 AM-2 PM, at Hazel
Palk High SChool. 23400 Hughes Sl
Talk-in on 146.64- (DARn. Contact
H PARC. 8011 368, H aze l Pa rk ItAI
<8030.

SPECIAL EVENT STATIONS

DEC 3-5

SAN ANGELO, TX The san Angelo
ARC will operate Station W50X to
celebrate Christmas at Old Fort Con­
cho, from 0001 2 Dec.3rd-2000z Dec.
5th. Frequencies: Lower General por­
tions 01 40, 20 and 10 meeers. For a
eenrneete . send C SL with contact
nu mber and a 9 x 12 SASE to:

WSQX. p.o. Box 4002, san Angelo
TX 76902.

DEC 4

FLINT, MI The Genesee County RC
will operate W8ACW 1200Z-2400z, fa
celebrate thair 60th Anniversary. Op­
eration will be In the General 80- 15
meter phone subbands, the Novice 10
meter phone subband, and 2 meters.
For OSL, send OSL and SASE 10
GCRC, P.O. 8ox485. Flint MI 48501.
KALAUPAPA, HI Kalawao County
Win be on Itle air, With several SE Sla­
lions operat ing from the site 01 lhe
Hansen's Disease Hospital. and the
t nstcnc lighlhouse, Phone. CW, and
digil al activities are planned fo r all
bands, including the Novice sub,
bands. LooK lor us at me lower por­
l ion or each subb and. Listen l or
AH610. AH61N, AH6KY, AH6KX, and
others. For a commemorative OSL
card , please send your card and an
SASE to the home address of the op­
erator contacted.

DEC 11

HOllY, MI The Fenlon Area ARA will
operate KB8MBJ 1400z-2400Z, duro

109 !he annuaJ Charles Dickens Festi­
va l. Operations wi ll lake place be­
tween 28.3001.500 MHz and in the
General portions or Ihe 20 and 40 me­
ter phone suobance. For a special
card, send your CSL and 111 0 SASE
to Bill Coale KB8MBJ, 605 S . Broad
51., Holly MI 48442.

DEC 11-12

TROY, NY The Troy ARA announces
its 2M annual AnY Sprint The con­
tesl peooc thiS year wiD be from 2100
UTC Oec. u e-otcc UTC Oec. 12th.
Scoring and bands witl be the same
as the ARRL RTTY Roundup. Logs
Should be submitted by Jan. 171h,
1994 to Bill Eddy NY2U, c/o TARA,
220422nd st, Troy NY 12180.

DEC 18

PERRIS, CA Hams 01 the Orange
Empire Railway Museum will operate
KC6 TK T and o ther calls 19002­
2359Z, to celebrate theIr annuat North
Pole Limite(! Steam Train cceraton.
SSB: 28.330 MH Z. For CSL. send
CSL and '9 SASE 10 OERM, P.O.
80x 548, Perris CA 92572-0548.

DEC 18-19

NAZARETH, PA The Delaware­
lehigh ARC will operate W30K
1400Z-0200Z Dec. 18·19 , 'rom the
twin Christams cities of Nazareth and
Bethlehem PA. Frequencies: 3 ,965,
7.265, 14.265, 21 .365, 28.365 . For a
certificate, send CSt. and SASE to
DLARC, RD4, Greystone Bldg. ,
Nazareth PA 18064.

DEC 3O-JAN 1

PASADENA. CA The Relay Repeater
Club will operate Stalion WB6BNJ,
lrom me Wrigley Mansion. Dec. 3Oth­
Jan. t st, Irom 1600Z.(I2OOZ each day.
Prtmary Irequency Wi. be 28.460 MHz.
SecondafY frequencies: 21.335 MHz
and 14.260 MHz. This event is in coo­
junction with the 105th Anniversary 01
the Tournament or Roses. Amateurs in
California/Nevada can contact the sta­
li on on 2 meters through the 147.21
repeater, on the hair hour, or on 220
MHz, via the Condor Connection, on
the hour. FOf a cenacete. send a CSL.
with contact number and a 9 x 12
SASE with 58 cents postage, 10 Relay
Repeater Club, P.O. Box 660081 .
An:ac6a CA 91066-0081. &J

Serving The LORD
Since 1987

THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr gel-celt
battery complete with VOltmeter, wall charger and a
cord for charging via automobiles. It will power most

Hf's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, ORP, or HF mobiles such as the KENWOOD TS-50
(at SOW). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our cnarq­
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of othersources.

CIRCLE 384 ON READE R SERVICE CARD

To order, send check or money order for $49.95 +
$8.50 for shipping, along wittl your shipping address

and telephone number to:

Joe Brancato

THE HAM CONTACT
P.o. Box 3624, Dept. 73
Long Beach, CA 90803.

CAR. " .. _ .lI....~T• .~R. ....__u s ......,.
Oodof. 117 10 Sfowr'II
• .,.,.. _ """ rIamoto<Wl pIoooe _ • SASE 10 ... _ _ . For coo
~., eall3101 U3·S860, _ ..... 01 CA ....111800) 9~·HAM• • "" ......
n.. ...l/O
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ond version. The Micro 2.1 is prioed at
$109.95 lor the ts-secooc and $119.95
for the 6O-SeCOnd vefSiOn. For more in­
lormaliOn or 10 order. contact: Agre/O En­
gineering, " 45 Caralyn Streer. Sch­
enectady, NY 12303; Sales (BOO) 58B­
4300, Tech support (518) 381-1057. FAX
(SIB} 381-1058. Or circle Reader see­
vee No. 205.

• •• • •

AEA

AGRELO ENGINEERING
Agrelo Engineering has introduced

two new micro-si zed voice recorder
identifiers . The Micro 1.1 Is smalt
enough 10 fit in a miCrophone at 1-1/4" x
1511 6' , The Micro 2.1 Is slightly larger al
1-112" x 2- 112" , They are bolfl capable
01 serving as amateur rad io steucn
l!JetS, beacons. contest identir.ers. re­
peater identifers. Of as Ioxhunt teasers.

Both are designed around the ISO­
2560 voice reCOl'der chip, using direct
analog storage technology. The chip
eliminates any need for battery backup
with ils t no-yeer no-power retention.
You can select either 60 or 16 seconds
of leootd bme. The circuiI a lso has a 50
mW audio ampkfief capable 01 drMng a
smal speaker.

The MiCrO 2.1 has an the features of
the Micro 1.1 , but adds multi-function
DIP switches. 5V key output. 10 timer,
and COR Of squelch keying. The Micfo

1.1 Is priced a l $69.9S for the t e -sec­
on<! model a nd $19.95 lor the 6O-sec-

Ad vanced Ele ctronic App licatlons
has recently jntreccceo two new prod­
ucts tnar allow you to remote control
your HF staten utilizing touch-tone tech-

""""

¥i'Of1<s line even il there is an
answering machine on the line.

RadioUnk Is similar to Ham­
Link, letting you use the touch­
tone keypad on your Mndheld
or mobile radio to control your

l"':~::~~:::::::::~~J HF base. AadiOlink can go be-
tween your HFNHF/UHF

transceiver and a repeater or a 220
114Hz or UHF fUlklt4>!ex 1inIl;.

A demonslratiOn unil has been set l4)

lor people who would like to carr and try
if out. Carr (800) 432·8873 and request
a brochure with the telephone number

!"".......Willlillljlli._ _ _ _ ~ I mmands. The sled

SSTV Explorer is priced al S94 .9!).
The package includes the interlace .
ma nual, ilnd software on a 3.5·
dislo:etle. (A 5.25" disketle is available
upon request) FOf hams Who wanl 10
transmit as well as receive, Absolute
Value etters Pasokon TV.

Pasokon TV Version 1.2 Is a popu­
lar PC-based system with an inlefface
that fits inside the eorrecter; Features
loclude an en-screen luning indiCator,
a buill-in lest pattern generator, and
automatiC fine-tuning.

Pasokon TV can handle all popu lar
SSTV transmission modes and is cern­
patible with IBM 286 or eter PCs, ATs,
or clones with VGA color, one expan­
sio n s tot, and 64 0K memory. T he
$229.95 price includes Interface. soft­
ware. and manual. For more inlorma­
lion contact Absolute Value Syslems.
115 Sledman Slreet. Chelmsford MA
0 1824· 1823: (508) 256-6907. Or Ci rcle
Reader Service No. 20 1.

and an audiO Irequency range particu­
larly well suited lor communicalions
acoscatces.

The adjustable headband provides
a pertect Iii lor all sizes. The padded
earpi eces cover tne ea r so outside
sounds are reduced bUI not eliminated.
Low frequency noise. such as po wer
supply hum. and high Irequeocy Inler-

1 : 'i".ue.CU '
. :1 ':'10 . ,.. - .-"" ,... c:':( ;....u • •

h .. ...
MOr ' ,~ I , \ I

"
/,l,. ....

. ,- 1=1'11' '-' ...
?i" T D. "'.....1

.
" u i'"

.'ll~ I D....~ ...

AZOEN CORPORATION

ABSOLUTE VALUE
SYSTEMS

-

Compiled by Charles Warrington WA1RZW

•

A new heaclsel With an allached
boom m icrophone has been an­
nounced by Ille Communieations Divi­
siOn 01 Azden CotporaOOn. The MocIeI
HS·03 has a speciall ightwe ighl design

A new full -f eatured receive-only
SSTV system has been arvocrced by
Absolu te Value Sys tems. Th e new
SSTY Explorer Is IOf enthusiasts who
don'l need transmit capability. This
new system win receive most popular
color modes and the ccrroect Interface
plugs tnto a serial port with no extra
power supply required.
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EASY·PC

CAL L FOR ALL YAESU
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EASY-PC

PCB and SCHEMATIC CAD.

AEA' ASTRON ' AZOEN -COllET' CUSI1CRAFT · DIAMONO .. KANTRONICS
MFJ·SAHGEAN·SONYSHORTWAVE·DRAKE·MANYMOR~~

MEW eQUIPUENTFF ~ !HG Al'IO ORDERS1__ ... . ouT Of' s u n

ALiNCO

CALL FOR ALL KENWOOD

n .,-

,...

• Runs on
PCIXTIATI2861386 with
Here, CGA, EGA, VGA.

• De sign Single sided,
Double sided and
Multilayer boards.

• Provides Surface Mount
support.

• Standard output includes
Dot Matrix I Laser I Inkjet
Printers, Pen Plotters,
Photo-plotter and N.C.
Drill.
Award Winning EASY.pC
is now i n use in over
17,000 Installations in 70
Countries World·""';de.

• Much easier than
Lightbox and tapes.

• SUPERBLY EASY TO
LEARN AND USE.

!-!==~~~~~~~~~~~~~~.:;'N~O~t~C~O~PY Protected.
Options:· 1000 p iece symbol library 75.00,

Surface Mount lib rary $112, Gerber Import fac ility $195.00

For full info', write, fax, call or use Inquiry II fIIlJnS><

WANTED ELECTRON TUBES, ICS,
SEMICONDUCTORS. ASTRAL P.O.
BOK 707ST, Linden NJ 07036 . Call
(800)666--8467. BN8307

KENWOOD AUTHORIZED REPAIR.
Also tCOM. vaesu. GROTON ELEC­
TRONtC5. Box 379. Groton MA 01 450.
(800)869·1818. BNB310

QSl. CARDS - Standard and QJStom.

Your ideas or ours. Excellent quality.
FOil sta~ng available. Many deSignS
and type styles. Catalog and samples
$1.00 refundable, WILKINS, Dept. A,
BoK787, Alascadero CA 93423.

BNB370

lOT BUIl.DERSI Complete list 01 136.­
kit vendors. SASE + $3.00 USD 10 :
RUTENBER ENGINEERING, 38045
tom 5 1. E. ItH75, Palmdale CA 93550­
AR. BNB365

CONNECTICUT'S FAVORITE HAM
STORE. ROGUS ELECTRONICS, 250
Meriden-Waterbury T~ke . Southing­
ton CT 06489. (203)621-2252.BNB355

RCI-2950 OWNERS: New rrccncsucn
manual Including Power increase. ciar­
lIier modification. Modulation increase.
Operating hints. and more. Parts in·
d uded. Only $20.00 ppd I'l U.S. (Mis·
souri residents add $1.15 18K). SCOTT.
P.O. Box 510408, 5 1., Louis MO 63151­
0408. (314)846-<1252. Money Orders or
C.O.D. BNB340

RADIO RUBBER STAMPS free
brochure . REID ASSOCIATES, 6680
Mellow Wood. Wesl Bloomfield lol l
48322. BNB297

20 METER SUPERHET C.W.
TRAN SCEIVERS KIT. $49.95 plus
$3.75 shipping. ChecIIIM.O. 1994 ca.
alog lor 2 Stamps. DAN'S SMALL
PARTS " KITS, 1935 South 3rd Wesl
. 1, Missoula MT 59801. BNB385

AMATEUR MARKET PLACE. New
monthly newsletter listing lor sale &
wanted Amateur & Computer equip­
ment. CS19.95 or U8$16.SO. US Hams
reap value 01 $ excllange by buying
Canadian. CAlE ENTERPRISES,
P.O. BoK 8 180. Onawa. Canada K1G
3H7. BNB405

QSL CARDBOXeS & INDe X DI­
VIDERS. Send SASE. 7-Mlke HAM­
STUFF, P.O. BoK 14455, Sconsdale AZ.
85267-4455. BNB224

CUSTOM MADE-HAND TOOLED
reatner product s with your inilials,
name, call letters. Photo's & estimates
availab le. Key rings. wallets, belt s,
purses. hanging signs. specially items.
Greal X-Mas gift LEATHER & WEST,
67 causeway Rd.. West Swanzey NH
03469. (603)352-6256. 9-4 pm. M·F
ET. BNB21 5

Tum you. old ham and compu18, gea r into cash now, Sur8. you can wail lO!' a ham!~ 10 try
and o..np It. bul you io:rIo'W you.. get • far II'IOffI 1'll11i$1ie priCe • you tIirve ~ lIUI *"eta 100.000 /IC­

_ ...... poIeflllal buyers can ... i1ll'1l1n ... lew /uIdr9d local hams who come by a fie-. ma"'el
~_ CIled< )'lU 8Il:il:. garage. eeIar and doMt~ IW'd get cash lor JOIW ham and compuw
geat belonl "1 1IClO ok! II SIll. You know yoU", tIOI Q<*1g 10 \.1M "igiIO'l. 1O..ny leave it Ior)'llU'
..ndow IClhQw CU1 Thll sUI ..,~ .., J'lU'9!f!

The 7:l Fleol UlIrkel 8ar1er 'II' Buy. costs you peanuI$ (almOsl)-wi'lri 10 35 cenlS aWOfll Iof
inlhOJaI ('lOiiCOi •• ,.ldaIl ads rod 51.00 I word !of coo,."elQll allS. Don', plan on teAnQ a lonV
51ory. Use abbreviations. Cf8Il1 ilin. But be hQneSl. The.e . .. ple<lty aI hams ,",,0 love 10 b lhings.
10 ~ " ocesn't wo rk. say so.

Make you. ~st. coun1 the words. including you. call, add' (lIIs and phone .........00•. Include I

check 0( your crodlt eard no.mbe' and . >piralion. Hyou're pjaciog. oommeteial ad. indude an a<}
d1lional phoria number. &epa"" . In;lIII your llC1

ThoS is a monltiy~. nell • daily r'lII• •• ,.~."",• • so f9.rw • COI4IIe mcnIhs beIorll lie lie­

lIOn SllI<ls.: r- bit~ • you gel 100 many cds. you pnced i1Iow, • you cIonl gel many
c.lII, 100 hgtI.

So gel busy. Illcw Ihe ct.el: 01. dled< e.et, ••.g .... rn.ce lin it stiI -.ork$ ftgtC 8Ild "'8ybe
you CIO'I IletI m.........an i1_-u ftghI end maybe \'OU CII'I t>eIp maI<t. ham ne"ooo '....
Of f'8Ilnld old limeI'~ ...11'1 lhal ng y<JU'", no! using row, Or)'Oll mighl gel busy 00 your com­
puto. and pullOgelhe' list aI sma. gearlparts to $eflll to IhQs.e inte rested?

Send your ads and payment 10 !he Barter 'n' Buy. JUOy Wa lker. 70 Rl. 202N, Peterborough NH
03458 and get SoIl1lor the phone~s.

AU ABOUT CRYSTAL SETS. Theory
and ccoemcncn 01 crystal set radios.
$7.95 each , ppd USA. Send to:
ALLABOUT BOOKS, Dept. S, P.O.
BoK 22366, San Diego CA 92192.

BNB200

I HF, UHF, QUAD 4+ ELEMENTS:
"arts list anda~ instnJetionS lor
lasy ccnetrucuon . Send $10 and
,ASE, TODD KI6JE, M8I1029. Ridge
'ark Drive, Concord CA 94518.

BNB28S

BARTER 'N' B';y~F"''''k ~'

The deadline fO( the January classi.
fied ad section Is November 11 ,
1993.

: OMMODORE 64 REPAIR. Fasl tum
lfOUl'lCl. SOUTHERN TECHNOlOGIES
\MATEUR RADIO, 10715 SW 190th
OIreel '9. Miami FL 33157. (305)238·
:327. BNB295

:)LS SAMPLES· 50 cents . SAM­
: AR05, 48 Monle Carlo Or.• Pittsburgh
"A 15239. BNB275

SUPERFAST MORSE CODE SU­
PER EASY. Subliminal casselle. 512.
LEARN MORSE CODE IN 1 HOUR.
Amazing superea sy technique. $1 2.
Both $20. Moneyback guarantee. Free
catalog: SASe. BAHR-TB, 150 Green­
field, BIoomilgdaIe IL 60108. BNB221

NO DSP AUDIO PROCESSING COM­
PARES TO JPS. Eliminate variegated
noises. NIR·l0 special. $329,95; NF-oo
NoICh F'~ler, $139.50. Satisfaction guar.
anty. Authorized dealer. DAVIS RF CO.
24-HOUR ORDERS: (800)48-4-4002.
CODE 1356. FAX: (508)369-1 738.

BNB254



CIRC1..E 134 ON READER SERVICE CARD

Speak To The World
OSL. CARO$- Look good with top quality printing.
Choose stanelatd designs or Iuly cuslomlzed cards.
Request free brochure, samples (stamps appreciat·
ed) from: CHESTER OSL.s, 310 Commercial , Dept.
A. Emporia KS 66801. FAX (316)342-4705. BNB434

GREAT HOU DAY GIFll CopyCode. See page 64
August OST. KY6P. (619)453-9«6. BNB450

BROWN IES QSL CAROS SINCE 1939. Catalog &
samples $1 (refundable with order) . 3035 Lehigh
Street, Allentown PA 18103. BNB430

GREAT HAM LOCATION in beautiful PRESCOTT,
ARIZONA Telrex TB6, 55 fl. and 35 fl towers. High
quality 2300 sq. fl . 3 bedroom, two bath home wilh
gorgeous views from every room. By owner.
$199,900. (602)778-3370, BNB41 0

7994

" HI.O>d_ 01 phfllSe$, _ " lor ......... .-~
"VoI. l · Frtnd'l. SparIiJh. a.nnan.~, Polish
"Vol. 2 - S_. Italian. Pottuge$ol, CmaIIAn. Norwegian
"vot 3 . Russ....,. Danisll. Czedl. Kore"", Ha.....an
• Vol. ~. Ct1I"ese. Dutch, Flnlsll. Romanian. Viell1amcse
" Vol 5 · HurlgariM . Arabic;. Pl>lIipjnO. Tur1<is/'l.I,OO eNn
Send S10. P8'"vok.me U.S., 112 o.cside U.S. 10:

ROSE. P.O. Bo>: 796. ...... ldele .... 1160060-0796

AI/Band
Field DllY Antennll

S'AM AMATEUR RADIO
r\ CALLSIGN DATABASE

look up by CAll, NAME, City , State and Zip Code
Edit or Add Entries. Print lists or l abels Comment fie ld for personal notes

Direct interface to many popular logging a nd BBS programs
Requires MS-DOS . 17MB actual free hard disk , and High Density floppy for insta ll.

SAM /994 coming in December.
'94 VERSION ONLY $39.95

Semi-Annual Subscrip tion 555.00 Quarterly Subscription S60.00
RTSYSTEMS, INC. POB 8. LACEYSSPRING . AL 35754

1-800-723 -692 2

INTERESTED IN PUBUC SERVICE? Join REACT
TODAY! For information wrile, KA3POO, cJo REACT,
P.O. Box 8797. AUentown PA 18105. BNB465

a SL SAMPLES send $1 (refundable). Bud Smith,
Box 1948. Blaine WA 98231. BNB475

BEAM HEADtNGS-YOUR OTH AND THEIRS $5.95.
KB7HM. 4204 Fox Point Drive, Las vagas NV 89108.

BNB505

CRYSTALS: High quality 'or your VHFfUHF and SHF
uansvener projeclS. SASE. WA3fAC, 71 48 Montague
St. Philadelphia PA 19135. BNB51 5

Sell Your Used Gear In BARTER 'N' BUY
Call Judy Walker today. 1-800-274-7373

WE BUY NEW Io USED HF AND VHF RADIOS lor
RUSSIAN Hams. Please send i'lfo by Fax (206)661­
1197 or mail to: NOVOSlBIRSK·SEAnLE fNTL 429
So. 321st Place E 10. Federal Way WA 98003.

BNB530

CIRCLE 240 ON READER SERVlCE CARD

DON'T BU Y OSL CARDS UNTfl YOU SEE MY
FREE SAMPLES. Also I specialize In custom cards
and OSl business cards. Write or call lor free sam­
ples and custom card ordering information . LlnLE
PRINT SHOP, Bo x 1160. Pf lugervil le TX 78660.
(512)990-1192. Mastercard and VISa now accepted.

BNB595

DACRON ROPE, WHY RISK ANTENNA SUPPORT
FAILURES?? Mil Type. brack, strong, high UV/slrelch
resistant, 3132": $.06Ilt., 3/16" (7701b. test): $.1 1/1t.,
5116": $.16111. IMMEDIATE SHIPMENT DAVIS RF
CO. 24 HOUR ORDERS: (800)484-4002. CODE
1356. FAX (508)369-1738. BNBS57

CLEANING SHACK. Want my list?! LEWALSKI,
3512 Moraga Blvd. '41 03, lafayelte CA 94549.

BNB620

DUPL.EXER TUN ING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
01 dl4llexBf$. Included is theory of operation, detailed
diagrams and much more. Send $9.95 plus $2.50
s&h 10 RGM PUBLICATIONS. 533 Main Street, Hills­
boro NM 88042. For laster service using a maior
credit card ca ll (505 )895-5333 and order loday. 30
clay money back guarantee. BNB635

WANT ED·FM unit for IC M 55 10 au mode 61.4
Iransceiver. leo Schein. 32 Douglas Drive, ocean
Ridge FL 33435. (407)276-8871. BNB575

WANTED: Western Electric Ampl il iers. speakers.
eees.ee. Ton Free (800)251·5454. BNB61 5

160 TO 10 METERS WITH 47 FOOT LONG ANTEN­
NA- outslanding results $39.00 PPO in 48 Slates­
Catalog. T HE ANT FARM, P.O. Bo x 3196,
Wescosvilla PA 18106. BNB625

LEARN TO EARN COURSES: Electronics. robot, ra­
dio, ctnees. Free Catalog. AIoA PRODUCTS . RI 1
Box 482-l, Rockdale TX 76567. BNB560

CIRCLE 311 ON READER SERVICE CARD

P.O. BOX06017 · Fort Mye rs, Florlda 33906
l813) 936-2397 Z

Why Take
Chances?

HIGH QUALITY,
GREAT PRICES,

• PLUs....:

'\ \
EXPEDITED ORDER

SERVICE FOR:
GeneralCommunication - Industry- MarineVHF

Scanners ' AmateurBards - Microprocessor
Erpenremal

Get your FREE 1993 cat.llog!
CALLTOLLFREE1~A~XrnL
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C1RCl.E 29Il ON READER SERYlCE CARD

Fast & Fun G5RV QuicKits"-- .....-.......-...._....-. .,.. .......
SATELLITE EQUIPMENT AT 40% TO 50% OFF.
Drake, Toshiba , HTS. GI. 25° LNB. $68.95 : t - Ku,
$89.00. Wholesale Warehouse. Cal l (800)851'6534
lor wholesa le price list. SATELLITE WAREHOUSE,
Tucson AZ. . Fax (602)624-1629. BNB640

VHF-UHF-5HF Large SASE. VHFer, P.O. Box sees.
Holbrook AZ. 86025 . BNB660

ELEGANT CSL CARDS AT LOW PRICES Samples
$1 (refvnclable wilh order). AACO. Dept. 5312. 1639
Fordham Way, Mounlain V18w CA 94040. BNB670

QUICK, EASY, & COMPACT
Flash earcs ' NOVICE tn ru EXTRA' theory Key WQrsl s
un(!erlined Over 4000 sels on use' For begjnner. OM s.

XVLs & kods, I~

- ... l~"--" ";-lll'E<:lO<ICWt _. _ . ... ~..

GDl.- _ ..- - -- On»r TcdayI_ _ I...... ._~__ Irom
..-m..r .....
~ " U G VIS STUDY CARDS ~ r.ii ~
, "'- -...... P.O. BO X 17m I~M.i ~

cwe DleCOUNTS HAm ESBURG, MS 39404

CIRCLE 10( ON READER SERVICE CARD

.'...... r-,- T._.,....--..1_"",,_./10--...........
. (~-.__....-
-,C i •

' __FlIIOp

• Knkproof~f1n ......
• rod/)' lnsu , "" ..olod ,_.__-

T-. _ ...lIIC---_.-_.,--...-

• ~_G5R\I UIM
ZMlL im- ... 1llpIoIo

. . .. _<lYlY -..
....11 0.-.__ --
SilL ....

• QooorI<o _ G5R\I .n.os
2n JO.l. llIpoio'"_ '0>."'''''' •_·"--"".,,""',. ....... ,. .-...",..... Ill.•-_......._..-

1 -801-$7S+I25

• •

HAM RADIO REPAIR· AN makes and models, Fast.
P'ofessional Servce . AFFORDABLE ELECTRONIC
REPAIR, 711 0 E. Thomas Rd., Scottsdale AZ. 85;:5 1.
(602)94503908. BNB700

9 tl2 INCH UTC WA LL CLOCK - $26 .50 ppd .
GA BAY TOOL CO.. P.O. Box 68. Necedah W1 54046

BNB70S

ROSS' S$$S NEW DECEMBER (ONLY) TELEX-HI­
GAIN ox-sa, $241.50: 2165. $319.90; 285. $79,90;
33 5S. $58.00; 383, $129.90 ; 38OS. $81.90 ; 3935.
$520.00 ; CD-45 11. $222.00: HAM-IV.$333,OO; T2X ,
$397.00; KENWOOD, PHONE s: ALINCO. PHONE
s:YAESU. PHONE s, ICOM IC-471H. $1.000.00; AS·
TRON. PHONE s. CUSHCRAFT. A147·22. $150.00:
4Q-2CD. $380.00; 421 8·XL. $1 45.00; 416-TB, $78.50;
A1 44-10T. $6 5.00; JERSEY SPECIALITY (J.S.C.)
500 FT. RG·213. $150.00 ; 500 FT. 9913. $205.00;
BUTIERNUT, PHONE $. ALL LIMITED TIME O F·
FERS. OVER 9035 ham-related items in Slock for im­
mediate shipment. Mention ad. Prices cash. F.O .B .
Preston. HOURS TUESDAY·FRIDAY 9:00 TO 6:00 ,
9:00-2:00 P.M. MONDAYS. CLOSED SATURDAY s
SUNDAY. ROSS DI STRIBUTING COM PANY, 78
SOUTH STATE, PRESTON 10 83263. (20 8)852­
0830. BNB707

GET ON PACKET RADIO...
FAST and EASY.

With the " PC Packet Station""~ '_Q~
More than just a TNC. the·pc Packet Slation" is a

complete packet radio sJalkUl for the IBM PC including:

- > .vHF Radio Traasceiver by Motorola < -
- > 1200 baud modem < - • > TNC Software < •

You just plug the PC Packet Station into a halt slot in your PC. plug In your VHF
antenna Into the card, load the software and you're on packet, It 's just that easy!
PC PACKET STATION FEATURES: ' Fast. easy installation ' Selectable, Com 1 through Com 4 with
selectable interrupts ' Built in the USA ' The Radio is lotally shielded from the computer ' Have a custom
appIiCaliOn or a commercia l use" Call us about Motorola radiO modules. Motorola Telemetry Radios and
MoloroIa Telemetry Modems. Dealer inquiries wei " "e_

PKT Electronics, Inc. 2668 Haverslnlw A, e. Dayton. Ohio 45414 Voice and Fax 1-513-4-54-0242

CIRCLE 394 DN READER SERVICE CARD

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

CIRCLE 171 ON READER SERVICE CA'lO

Complet. lnventory

ASTRON
POWER

SUPPLIES

CALL usFOR YOORSI

flS..4A RS-7A RS-12A

""'" ""'"' ......RS-2(J,I RS-3SM R$-5(N

YS-2OM V5-35M VS-5CIol

rOWERS

ROHN
HY-GAIN

ACCESSORIES

RF
ENTERPRISES

He II eo. 5IlO
-'!oIN_

ANTENNAS
TElEXlhy-gain
CUSHCRAFT

DIAMOND

BELDEN COAX:
9913
~_50_.

RG-213IU
l'2'1) 50_1IIHpoc:

RG<IU_.­
RG<IU1W1<I!IIl _

RG-8X
(mlI!lO<in;_

0001_""_'''_
COPPER WELD ANTENNA WIRE:
SoIot 1 ~ IJII' SdiIt •• \JIlL; f,
SIo. ,,"' , . \JIILc.. .. ,.,..__
ROTOR CABLE:
_ (6-22.1H II)

.-., 0\4y (&- 1' . 2- 111)

RF ENTERPRISES
TO ORDER: 1-800-233-2482

SC"'ce A Info 218-7&> 3254 Fa . 21&765-3308

YAESU ICOM MFJ AEA

W• • loc:ll Am ph_ 1Connecl.....c....._ltlO. Installed! J...-e I CUll"'" _ os '
CIM..._-,. .... stop __.

VISA Masterc:.n:l-----_.-----___:107._...,
..._---

c~,.COMMODOREIAMIGA J"'~

COMMOOORE
6526,6510, PLA,6567, 6581,

,11 901 ROMS (ea.) $9.95
C64 computer

with power supply $64.50
1541 complete floppy drive

wi1h cable $64.95
1571 complete stand alone

floppy drive $99.50

AM IGA
8520 $9.95
8372 1MBAgnus S36.85
2.05 ROM $27.95
2.04 ROM $29.95
8373 Super Denise , $25.95
A500 keyboard $27.50
A2000 keyboard $49.50
ASOOpower supply $29.95
A2000 power supply $89.95
Switch-Itt ROMselector $19.95
A500 computer with power

supply/software (no mouse)..... ..$1 79.95
MegAChip 2000 with

2 MB Agnus by DKB $1 96.50
S~fId SASE FIK ~

• Compl.t~ List Of ~.

~ Commodon Surplus ~

aa THE GRAPEVINE GROUP
3 Chestnul Streel" Suffren. NY t 0901

ORDER U NE 1-800-292-7445
CUSTOM SERVICE: '1~42

' 14-357·2424 Hou<sll-7 ET _ FaN: '14-357~43
W.$h\lW"'- ' """""'k.... Pr _ _ joc1 IOChon!il"_

CIRCLE 192 ON READER SERVICE CARD

ALINCO DR570 VHFIUHf DUAL BAN D MOBILE,
loss than 0 00 year old $465.00, Realistic HTX·l00 10
meter $150 .00 , (l will ship). Keister Whitt . AD 4JJ,
Route 1, Box 25, Ringgold VA 24586, (804)822-7005.

BNB710

GIANT SOLAR PANELS $44,00 EACH! Exce llent
Prices/Solar EquipmenVAccessories. Free mrcrme­
lion/Send Stamped Envelope, CaJalog $3 .00 . To:
QUA D ENERGY, P.O . Box 69007 3, Houston TX
77269. (713)893-0313. SNB715

ELECTRON TUBES: All Iypes and sizes. Transmit­
l ing. receiving. microwave •. . Large inven tory "
same day shipping. DAILY ELECTRONICS, 10914
NE 39th ST. sutte B-6 . Va ncouver, WA 98682 .
(800)346-6667 or (206)896-8856. SNB7 19

COAX CABLES! Custom buill 10 your scecaceuces.
Choose between BELDEN 8214, 8267, 9913. 9258,
8219 and BNC, N or Pl-259 connectors. PL·259 Sil­
ver Teflon, $125 each Of 10 for $1.00 each. PL·259
Gokl Teflon, $1.50 each or 10 lor $1.25 each. Type N
$2.75 each or 10 for $2.50 each . SNC male to UHF
female adaptors $1 .75 each or 10 lor $1 .50 each. We
can supply all you' adaptor. cable and connecter
needs. Competitive prices. quality ma le,ia ls and
WOf1unanship! eal or write for catalog and price list.
Dealer inquiries invited. R. C. Kontes. 465 Croft. ida­
ho Falls to 83401-4.U 9. (208)522-2839. BNB730

MINIATURE POUCE RA DAR TRANSMITTER One
mile range, $4 1 assembled . $31.00 kit, (219)489­
1711 . P.O. Box 80096. Fort Wayne IN 46898. SNB725

THERMOGRAPHEO CARDS! Raised print OSLs at
lIal printing prices . Samples; Phone (817)461-6443 or
write: W5YI GROUP, Box 565101, Dallas TX 75356.

BN8 761

HAM RADIO REPAIR- Prompt service. ROBERT
HAl.L ELECTRONICS, 1660 McKee Rd_. Sui te A.
San Jose CA 95116. (408)729-8200. BN8751
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POSITION WANTED: Aggressive sales representa­
tive inlerested in I'Landing amaleur radiO equipment
eal (919)299-1298. BNBaOO

SO LA R POWE RED HAMS! The SunswUch Is a
charge eooncner 10 prciecr your batteries rrcm over
charge. Power MOSFETs are used, no relays! As­
sembled tu ned and lested. Now with Wall Mount
Case. $55.00 plus $3.00 shipping, SUNLIGHT EN­
ERGY SYSTEMS. 2225 Mayflower NW, Massillon
OH «647. BNBn4

ELECTR ONICS GRAB BAG! 500 pieces 01 new
coeccreots: InductOfS. caoac nors. diodes, resistors.
$5,00 postpaid . ALLTAONICS. 2300 lanker Ad.• San
..tose CA 95131. BNB855

WANTED: clean. unused. COAXIAL CONNECTORS.
ADAPTERS. RF AND MICROWAVE COMPONENTS.
IGU . PO Box 27849, Sanla Ana CA 92799. Fax
(714)553-0266, BNB810

FREE SHAREWARE AND HAM CATALOG lor IBM
or COCO. Morse code Computer jntertaces $49.95.
DYNAMIC ELECTRONICS, Box 896. Hartselle AL
35640. (205)n3-2758 . FAX-n3-7295. BNB815

WANTED: HAM EQUIPMENT AND OTHER PROP·
ERTY. The Radio Club 01 Juniol High School 22
NYC. Inc. is nol only the Big Apple's largest Ham dub
bUl also the nation's only lull lime, non-prolil organi­
zation, working 10 get Ham RadiO lntc schools around
the country as a m eme 101 leac hing using our
EDUCOM·Educalion llvu CommuniCation-program.
Send your radiO 10 sdlooI. Your tlOnated amateur Of

related property, whidl will be picked W Of shlppiog
arranged. means a tax deduction to the lull extent of
lhe la.. for you as we are an IRS 501 (c) (3) charily In
our thirteenth year 01 service. You r help will also
mean a whole new world 01 encaucoar opportunity
lor children around the counlry. Radios )"OU can write
oil, kids you can't T8Il time is just a>ound the comer­
don't wait till the last minute-Please. write-phclne<Ol'
FAX the WB2J1<J ··22 Crew' loday: The RC ol JHS
22 . PO B 1052. New York NY 10002 . Telephone
(516)674-4072 or FAX (516)674-9600. Young people,
nationwide. can gel high on Ham Radio wilh you r
help. Meet us on the WB2JKJ CLASSROOM NET:
7.238 MHz. 12QO.1330 UTC and 2 1.395 MHz. 14Q().
2000 dally. BNB762

VIDEO SYNC GENERATOR Restores tcrecntar &
V8rlical sync lines Irom dlstorte<t analog video lor­
mats. For inlormalion on completed units & pricing
write: RC DISTRIBUTING. Box 552. South Bend IN
46624. phone (21 9)236-5n6. BNB850

FCC COMMERCIAL LICENSE PREPARATION RA­
DIOTELEPHONE·RADiOTELEGRAPH. tsrest home
sludy last easy audio video. a & A pool disks. FREE
oeteae WPT PUBLICATIONS (800)800-7588.

BNB840

SENSATIONAL NEW WAY TO l EARN CODE·Do
Aerobics, Sing . Jog , or Drive while learning code!
Now the secret is yours! Order THE RHYTHM OF
THE CODE·Morse code music cassette loday! $9.95
ppd KAWA RECORDS P.O. Boll 319-S. Weymouth.
MA 02188. The HIT of the 1993 Daylon Hamvenbon!

BNBa2'

WANTED: CP/M Program 'or TNC Packel DEC VT­
180 preferred but any olher CP/M to mat can be con­
venec . KD1ML. RR 77 Box 2588, Han cock ME
04640. BNB780

DIGITAL $WR and POWER METER. AssemOle. Kit,
or Plans. wilh Alarm and Set POinls. FREE in!orma­
ton. RUPP ELECTRONI CS, 5403 wesereeae. Fort
Wayne IN 46804. (219)432-3(149. BNB831

R·39G-A SALES & SERVICE. PO BOX 354 1-5 .
TOLEDO OH 43608. BNB813
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CIRCLE 133 ON READER S ERVICE CARD

,O-OOOO' E4*.'. I.... PCB . 1 1:l 116
" -00001~SoO~, MCIIllIl, L1lCM1 , , ..... 1 11 00
3HllltlD'~ 7.a. l.$x3 Vf!Vw._,....-l 133 116
'~1~_0 • al2-~a e ", 1' 0 00
I&-GIClO2 MClIll!lL _ _ ,,~

' 5--00003 L.C3IlOIl _ ...~ I 7 MI
15.(Jll(D11'~_ Jrf'"FI. ·""l'oSEO':O<fa . 1 5 00
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WOLFE COMMUNICATIONS
1113 Central Ave. Rll llnl!5. UT 59102

106-252"9220

CIRCLE 20 ON READER SERVICE CARD

OUR 20m YEAR IS ALMOST OVER
So call today to check out
our anniversary specials.

Call or write for current flyer
BUY - SELL - TRADE

HF LINEAR AMPLIFIERS•
Mf ..... ..IfIUI W9I O!Ol." '0'" f!In

'" I .\_ ' , . ' 6 . 0--
... .... ..0 0 10.." t _ ,
""10. _ u ...n u " , It...
u nl'.... , "UI Itl '" w UH.H "1&,1 l INKhlATU IAL
u n ... HW, " .n I.U' IoMW ......1
....,".. H W , l UI "u.s )lfw ..un _""_ 1_(' 1.".1-0) .." , l U I
"''' ' )lfW,MI.'' ' ''' _I,_ '_1....'/.1 "...n,..

OtICOYU , ..1 "'011<0 0*
...n KA. Tl lI VIIlON

j-Com 7'U Cmninl! Pk\\ .\ . \ ktllr.l\' 1-'5M

(71 61 92,J-O.l22 . Fax (7 t 61 92.J..J555

• Full dupk o; or simplex with courtesy beeps.
• Progn.mmable local and long dista nce codes.
• AutomlllK- CW Idt'n t if oca t ion.
• 'licropl"OCt'S-sor m ntrol lt'1t t imeout protectitNl.
• Controlled b, " OX or carrit'r detect,
• R~eDt'rated Dl·'I.· or JKJlSl:" dialinl.
• Separa te exter nal r emote runtrnl outpu t.
· 1.5" lh " .6" " ·:o;5.0S" 1) shielded metal cabinet.

Personal Autopatch SDP-600 $249.95
12Volt power adapter 11.95

Shippin~ iLIId handling S5 in US. SI5 foreign.
~ .,."-"'_'badl....nl... ; .....
~ ~ f1a, " ~l'TInl, .

Make and receive :::~:::::;
te lepho ne calls

from your mobile or ~~~~~
HT with your own r--';;!,,~
personal eutcpatch.
Connect to phone
line and transceiver
microphone, PIT.

and speaker jackS.;'u';;;;;;;xJ;;;;;:
NEW! Now wUh memory backup .

ClRClf 39 ON READER SERVICE CARD

ATV CONVERTERS
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CIRCLE 31' ON READER SERVICE CARD

P~~nl PenoJin~ R"o(C~1 Mou nl
hokk )..p... ,~"'. p:u;llIOI:l\.
ml:IlOr';.. hc~........ "';'" ;lII1IrMr.. up
I<> 10 "I f1 aI 911 ......... C0/11f'k'0:•
e:I'Y 10 ill'<Ull &. "'''''''''t' .

A I W t _ SEO.".'I.\1!
II ennas roes ~I OnlIOt_,

II", ....ec.s. Pn" " IJTlWWS SOI .J73·1l42S

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . " 1-800-274-7373

W/:r.~ '.~ Tower?
• ~o Ik>loo' ~o Guy.' Nolbm"ll'"
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CIRCLE 259 ON REAOER SERVICE CARO

-~ wn UobIlI-Aido
.~.-.g and uq riomvIIion

-Information t¥itIllUl radio

Make high quality UHF repealers from
GE Master II mobiles!

WANTED: COLLINS ANTIQUES. anything old from,
speakers, receivers, transmil1ers, alld all accessories,
any condition. Top $$$ paid. Rick. (800)462,2972
anytime. BNB865

WANTED: BUY" SELL AI types of EIectror1 Tlbes.
Call {612)429-9397, F3Jl (612)-429·0929. C .. N
ELECTRONICS, Harold Bramstedt, 6 10-4 Egg Lake
Road. Hugo MN 55038. BNB915

PRINTED CIRCUIT BOARDS tor 73 Magazine. OST,
ARRL EIecfronics Now. Nuts & Volfs. projects. US or­
ders deduct 20"4. Free Jist. B-e..D ELECTRONICS,
60x 20304, 858 Upper James SI.. Hamilton. Ontario.
Canada L9C 7M5. BNB910

Sell Your Used Gear In BARTER 'N' BUY
Call Judy Walker today. 1-800-274-7373

COMMODORE M HAM PROGRAMS·8 disk sides
over 200 Ham programs $16.95.1$.29 sta~ gets un­
usuaJ software catalog of Utilities, Games, Adult and
British Disks. HOME-SPUN SOFTWARE, 60x 1064­
BB. Estero Fl 33928. SNB917

ACS NUOB BBS! sree accees. over 16.000 pro­
91ams. (316)251·2761. BNB923

INEXPENSIVE HAM RADIO EQUIPMENT. Send
postage stalT1llor IisL Jim Brady WA40SO. 3037 Au­
drey OR., Gastoria NC 280504. BNB927

USED AND NEW AMATEUR AADlO, SWl , AND
SCANNERS. We buy. sen, consign and trade used
equipment. Thirty day warranty. western Pemsytva­
nias' nevrtesl AmatelJf Radio supplier. We also oller
complete reoees on most types of equipment. Call tor
quotes. FOA HAM S ONLY, INC. INFO (412)374­
9744 . ORDERS ONLY (800 )854·081 5. ROBB
KE3EE. BNB929

RADIO REPAIR Amateul and commercial, p-ores­
sIonal work. Fred Fisher WF9Q. 6866 W. Rive! Ad.•
Soutll Whitley IN 46787. (219)7234435. BNB930

Aeduce expoeure 10 potentially harmful
electromagnellc fl.,de. AlphaLab's htndheld Tr iFleld""
Meter meaeuree AC electric lIelds, AC magnellc f ieldS
and radio/microwave power density. Find ground fa ults,
AC current w ires or measure h igh-field generator. with
Ihe "'agnetic Mttlng (.2 - 100 mllllgauts, 60 Hz) ; Identity
poorly grounded or ehlelded equipment, high VDT or
'Iuor.scent Ught fields, disUngulsh hot vs. ground w Ires
with Electric setting (.5 - 100 kV/m, 60 Hz); measure
antenna I'8dla1l0n pltternS, leaky m lcrows~ o vens , etc.
on RFlmfcro •• lfe se Wng (50 MHz to 3 GHz, .01 to 1
mW/cm2).

Electric Ind magnetic settings are omnidirectional,
measuring full magnitude of fields without the ne&d 10
reorient Ihe meier. Price of S145 Includes delivery and
one-year warranty.

AlphaLtb, 1272 Alamedl Ave. Si ll La ke Ci ty , UT 84102
Call (801) 532·6604 tor speedier service o r tree
11leralure on eleetromtgnetic radiation nealth r isks.

•-----_.------_._-- ---"

SEIZED GOODS. radios, stereos. computers, and
more by FBI. IRS. OEA. Available in your area !'lOW.

cae (800)436-4363 Ext. e-6223. BNB940

FREE HAM GOSPEL TRACTS. SASE. N3FTT. 5133
Gramercy. Chf\on Heigtlts PA 19018. BNB960

EVERY ISSUE
of 73

on microfiche!

~]0~1~ (~,! :ii
VIDEO 1.0. BOARD

QRP KITS & COMPONENTS only 2 stamps tor cata­
log, DAN'S SMALL PARTS" KITS, 1935 South 3rd
West" . MiSSOula MY 59801 . SNB964

AMIGA, MACINTOSH, ATARI XUXElST Amateur
RadiO & ElectroniCs PO/shareware software $4 .00
per disk. Two stamp SASE brings catalog. Specily
which computer! KD-WARE, Box 1646, Orange Pk
Fl 32067·1646. BNB965

PAINTED CIRC UIT BOARDS lor projects in 73.
Ham Radio, OST, ARRl Handbook. List SAS E.
FAR CIRCUITS, 18N640 FI8Id cr. Dundee IL 60118.

BNB966

AlDEN SERV ICE by terme r tactcry technic ian .
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW t90 St. '9, Miami n, 33 157.
(305)238-3327. BN8979

COMPUTER" PRINTER USERS: SAVE! SAVe!
SAVEl Renew your ribbons. Ink lor 20 to 30 reinking
$6,00 plus $3.00 shipping. C .. S ENTERPRISES,
p.O. Box 561, Cli nt on MS 39056 . Sid Wilson .
NBSGFM. BNB980

, BUY ELECTRON (VACUUM) TUBES Magnetrons,
<lystroos, Planar Triodes, etc...Jeremy Madvin at the
IACUUM TUBE EXCHANGE. (800)995-TUBE Of lax
11(800)995-6851. BNB987

~OTOA PAATS AOTOA SEAVICE, AOTOR ecces­
;ones: eree-o-tevs. o oe-ccooects. ere-set mods.
~EW models lor sale. Free catalog. C.A.T.S., 7368
;R 105. Pemberville OH 43450. BNB996

The entire run of 731rom Octo ber , 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bUlky back issues. Our 24 x fiche have 98
pages each and will fi t in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche , is
available as an entire set , (no partial setsr
for $285 plus $5 for shipping (USA) .
Annual updates available tor $1 O.

Your full satisfacti on is guaranteed or
your money back . Visa/Me accepted.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628

CIACt.E te8 ON REAOER SERVICE CARD

-Custom Graphics with you r Call Sign
' 4 Screens (2 Hi ·res/2 color bar)
-12 VDC Operation
-lnstant Video 10
-vdec Relay for switching in Live

Camera Video
-Built.in Automatic Sequencer-Timer

(steps through all four screens)

VDQ· t with pre-programmed calls:

$99
Callor write for catalog ofavailablegraphics

ELKTRONICS
12536 T.R. 77 - Find lay. OH 45840

(4 t 9 ) 422-8206

ELKTRONICS
I2S3li T,R, -n
fiadllY. OH 151110,.'"1 ........

CiRCLE I ~ READER SERVICE CARD
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REFERENCE

2O N109 13 Maglli.,. Inda . 1960-1990
A "nmplo" illJ.· , '" ""') . " id " p"hli,h.J i" 1./ U".",'iM
llI""",h 1\I'Il1, & ..1. $1S.OO 111M ,;of, ..'.., l,po<ir~ l)1lCl $20.00

2ON110 ProclUCl Rlvilws Since 1..5 C~.. _i"""",
l."' '''~1 ........ ,"" ,..." _-.r iIo VIT. <"1/. Hit 7J ...
1l.u4'_. 1lo>oI. $1:ltS 111.'1 $ofI..... S.=5$ Ia.oo

20"1091 Radio ape..lot'. World All.. ~ 1l·~I' 51;""",.
IIUCP Th" ". "UIIIP""1,h11. ,1o'.,I<J . ..... « ' /llp,. ... ",i .'.
. ,.. k1 ...1:1., .....';~"cJ ,,, he • ,,""",II' dc, ll"l' co"'l"'"ioo Il" r....in
' 'l''' f'OlOh. $n.~s

2ON02O Sec..-t. of RF Clrcuil Onign "" J<><qIt I, C""
...............lra" _ ",1Inoaf ~_."..... '.-.ryIh;" f.­
__ "" --........ SI'_~

2ON096 How To Read Sctle""'t1C I ("til Ed.) ",' 1),,,,,,1<1 L
Ikm..p", w"'oc. 1..- <1. .. "",m..., i . .....ron..... but iI """ .
"'"" inf"""..inn.aIn:I<oI<~. ,he lIoN'Iyi-l -' ""t- f ..........
cia $1-l.95

10OF92 11193 C.1boolc SI.ipponllli ol A.1Ijlda< "' ... I'I'P­
1_..... ... ..........,..-..IlbooI. ... $1....

12E7e Basic EIKIJonic:. I"~~" IN B_ '" .\ ' >11
P."~"'NI Co,""," lh< ;"'pnr1......pc><" ....- "I' pli<>J .I<o;,ron .....
.b..n.. i<, ,·,.-.",,,,,, ;..,..i,,,,,. $10.95

12E. 1 second LIvtII e.lle Ellc:tronics l',tp<UnI hy W
-.... '" ","" . 1'..,.,..-/ Scqo><I ,.. Ib.ic 101«,""";"" .........,..
""......... of ..........'" ..,. ......... 1c, ...1I. ofoppIiaIcl«l-o. " .95

01045 TIla I luIlr.otood OfctioN<ry 01 ElKtrollics. 5t1l Ed
",r 11,1/1" p, T",'n" WId Ski. Vimli ..... ..." . ,_"" Ii" of """""­
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""'.... ,""......m .lls

20N091 Mosl-&ten ' lu dell Radio Dla~ IIICl s.rw:.
ing~1<n6- 1e31.VoI ..... 0ne ......W., JI.N.
1Irl_ luoblc ""'.m•.-"f"".)'IlI'< iIo01Jl>-c,J in V inl>p:
R:oJiu 1nl' I~"'. $1 1.95

100093 1993 Morth AI'Mrican c.abook The 199.1 ;1;onl1~.

Cal....... I..... """ ,~b. .......... ...-.. __;0. ,... :It'J.t.l' " ...
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02610 Huth NMIalgia "" Tr<n 1''''- U1J' I ~~ .... il""',-.I
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OlTOl y,..,.",iUItr \in9 b.-J,~ M•."I ..J n.._.C~
R...... ",,",1~. f-sq ,rcd. ' 1'.95

OJR02 RIty TOday 10<~ 1,,_ ~Ioolt", ~ioJt l<> _ '
r..J......,~p<. u.... ;~~;;;!=:::::::.­
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09022 TM World Him Net Ol..elory 1>.< _IJ,!~ II·;,(....-..t;
s.... ~ _ l..-n III<<p<rioI--. !aIo<o _corI..
.... otM 1"" ..".. ... _ .. )'001 e.. eu.. ill. St_~

00P33 Pi..te Radio DIrectory ~, w.WJI~ h l,..,. .... ..... ,,, ' ..... i.
,." ".,,,~ ,'","".i"",,","',,'''",,$1.95

l OF093 1993 lnle"",Ii(>nlll C.llbook Thr IW.l I."",,,".
,....1<:"'''''.''' '"'" :It.u I"~ Qll io '" iIo '100 ,~.....,.;"..
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...... m .9!i

2ONl02~ Digl tIiI EJec t, ........ 1..1dbi;w;*. "' WIl<" T._..
'" M C_ ooioo< dlful .... »<.~ o;,...~.. ""~­
~ '-1>10<> ..,.l ' ......... -'""",,","'" -""'" ood ;"p.IIII.>oIl""
<1<, ......., $ I.BO

20Nl 03 Ell ctronic Pow• • Supply Hindbook 1» ' IdO II.
Ji"dd,r C",'." , ,,"". o f .upplic._b....., ;" • • • impl<: AC
.............. , _ pp1... -.l io. ......... t1l.l5

2ONlo-. £Ie<; T~ EquiP"""l~ 1>1 SIrw .lol',._
<:" A JU'" ", ""..t. ;,; .... eqo""'" lor Iho .....oft«f. 1<dwI.....
,,"*'" ..1<1 hum< .",hu.~. $IB.OO

2ON105 Digitllilollic GIlleS MId flip-Flop. 1>, I"" II, 5#,,-u.;,
A rOlTl'l r.........ioII in <li, il>oI d"cuUDin T"'"...... """'"' of 1M' anoJ
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olc ao 'b. " . Hand book 0'1 001 Prntinl Ellclronlc
Cirtuib TrW__ W>lid .... """"... $•..,5

01P68 Pirt'l Radio Stillion. b) And' ....' Y,,.!,- Tu",n~ in 10
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SHORTWAVE _ SOFTWARE
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RANDOitt oiifiJuf PROPAGATiON~
David Cassidy N1GPH Jim Gray W1XU

"Once again, the good intentions
of the United States are being

answered with the barrel
ot s gun. "
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80 and 160 meier bands: You will
f ind much OX and LOW NOI SE on
many days of the month, Wilh OX peak­
ing toward the EAST around midnight
and peaking in various directions just
before sunrise local time. Daytime short
skip of around 500 miles on 80 meters
and over 500 miles at night should pie­
vaWon Good (G) days.

On 160 meters, there will be NO
daytime propagatiOn, due to heavy ab­
sorptiOn of signals by me ionosphere.
Occasional OX between dark and sun­
rise should be possible on Good (G)
days. but as atways-ORN wilt be a lim­
ki'lg factor. Short skip up to abouI 1.000
miles during nighttime hours can be ex­
pecled . .. sometimes even when static
Is heavy.

Grey-li ne p ropagation: During Ihe
hours surrounding sunrise and sunset
(local time) you may be able 10 take ad­
vantage 01 grey-ina skip 10 the parts 01
earth in the "fuzzy" areas between total
dark and total daylight. Try all the HF
bands during these times for unusual
s;gnal strength to and from unexpec1ed
areas. See you next month. W1 XU. &I

EASTERN UNITED STATES TO:

WESTERN UNITED STATES TO:

DECEMBER 1993
SUN MDN TUE WED THU FRI SAT

1 0 2 0 30 4 0

50 6 G-F 7 F 8 F-G 90 10 G-F 11 F-P

12 P 13 P 14 P-F 15 F-G 16 0 17 0 160

19G 2Q0 21G 220 230 24 0 25 G-F

26 F-P 27 P 28 P-F 29F 30 F 31 F-G

Jim Gray W1XU
210 Chafeau Circle
Payson AZ 8554 1

In spite of the decline in sunspot ac­
tivity, December ought to be a Good
month for propagation on the HF bands.
The daily chart shows only the 12th and
13th and again the 27th 10 be Poor
days. An the rest of the month wi ll be
characterized by many days 01 decent
propagation . .. the first month tike this
in a long time. The P (Pcor) clays may
also be accompanied by severe waalh­
er condl\iOnS.

Of course. you ca n't rule out an un­
expected and sudd en disturba nce
scmeume during the month , but II
doesn't seem likely except on the days
marxed P (Poor) or \rending between F
(Fair) and P (Poor). Times given below
are LOCAL times. but the Band-TIf'ne­
Country chart uses Coon:tinafed Univer­
sal Tlme (what used to be called GMT).

10 snd 12 meter bands: Occasional
morning openings to Europe, frequent
midday openings to South AmeriCa and
Afriea. and late anerrcco openings to
the South PacifiC and Aus-
tralia. Also, short-skip open­
ings during daylight hours
between 1,000 and 2.300
miles poss ible on Go od
days.

15 and 17 meter
bands: Worldwide OX dur­
ing daylight hours possible
on Good (G) days , with
bands peaking toward the
EAST after sconse. toward
the SOUTH at midday. and
towerc the WEST during
the afternoon hours. Short
skip between 1.000 and
2,300 during daylight hours.

20 meie r band: Once
again . this wi ll be the top
OX band for December be­
twe en dawn and sunset.

Ihan during su mmer o r
equinox mon ths. but you
can expect excellent day­
light OX. Also. short skip
beyond 500 miles will be
trecueot during day light
hoo~.

30 and 40 meie r
band. : These bands are
expected 10 open to the
EAST durir'lQ late atternoon
and early evening hours.
With excellent propagaliOn
tor DXers on Good (GI
days . The band ought to
slay open lor OX during

iii

Lord. ma ke me an instrument 01
your peace.

Where there is hatred, tet me sow
low.

Where there is injury. pardoo.
Where there is doubt. faith.
Where there is despair, hope.
Where there is darlmess. light .
Where there is sadness. joy.
Oh. Divine Master. grant that I may

not so much seek
To be consoled. as to console,
To be unde rs tood. as to unde r­

stand,
To be loved. as to 10 love.
For It is in giving, that we receive ,
And it is in pardoning. that we are
pardoned.

And it is in dying . that we are born,
To e!emat tife.

My rrctner is the choir director at
her church. When I was young. my
brothers and I all sa ng in her Choir.
One cnnsmesuee. she taught us a
song that Is based on The Prayer of
SI. Francis of Assisi. I'd like 10 cner
lhe words 10 this soog as my holiday
gift to you:

country have escalated their mes­
sage with intimidation an d bullets .
can you believe this war has been
going on now lor 20 years?

The current ruling party has cecd­
ed tha t the teet that Socialism has
failed miserably in Eastern Europe
sh ouldn't deter the Un ited State s
lrom giving it a try. Clinton Adminis­
tration policies (and the lear 01 what's
I"Iext) have essentially paralyzed an
already failing U.S. economy. In the
name 01 "fairness : the American
people appear to a gree that they
should give up some of their hard­
won freedoms. There's enough porx
in the barrel lor bolh political parties,
so the Republicans cannot claim soy
philosophical high ground, either.

Are there glimmers of hope in all
this? Sure. For the first lime since
Moses came down from Mt. Sinai.
Arabs and Is raelis have met and
agreed to at least try to live together
without bashing each other's heads
in. This is peacemaking at Its most
ease level . These two groups have
agreed that the other has the right to
exist. II ain·t rnudl , but it's a start.

back by dra gging the dead bodies of
A mer ican sold iers through their
streets.

Haiti is exploding even as I write
these words (in mid-0ctober). Once
again. the good lntentlons of Ihe Unit­
ed States are being answered with
the barrel of a gun.

The me ss ha sn' t avo ided the
streets of Ame rica. either. The judl­
cial system In the State of California
has abdicated its power. Th e so­
called "leaders" 0 1 the minori ty
groups livin g in the Los An geles
area. the very ones who Should be
concerned with uplifting and provid­
ing opportunity for people, are the
ve ry ones who make e xcuses for
thugs and crimil'lals. Instead of rule of
law. California has instituted rule by
mob. Threats of violence and riots
seem to be the ways to get what you
want out of the califomia Courts.

This year. for the firsl time. terror­
ism reached the shores 01 America in
the form of the bombing 01 the World
Trade Cen ter.

While crimes against tourisls are
actually on the decrease in Florida.
lhe news media decided to crea te a
c risis so that foreigners are now No maner what your religious be-
afraid to vacation here. liefs. the l ruth is still the truth.

The anu-ebo rucn force s in this t Wish you peace. Shalom.
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Peace
II is the lime of the year when all

the wo rld 's peoples con template
broth e rhood, goodwill, and peace.
Maybe II would do us some good If
we could slop contemplall ng it and
start doing II. The wOrld SUTO is a
~I

In the last year, the former Soviet
Union narrowly missed yet another
aUempl by the ok:! guard 10 return 10
the repressive policies of the past.
The people of RUSSia are still coming
to gr ips with the tact thai freedom
cost s.

The beauti ful cou ntry of Bosnia
(formerly Yugoslavia). host to the
Winter Olympics ju st a 'ew short
yea rs ago. has been literally de­
stroyed by religious and tribal bigotry.
The laces of the children 01sarajevo
leu the SIOly.

Botched policy in Somalia has re­
sulted in the deaths of several Ameri­
can (and other) cmzens. We wen t
there in peace to do our duly as the
leader of the free work:! . We saved
million s from certain death. and the
citizens 01 Mogadishu have paid us



N o othe r dual band
handheld beals the Ff-530 on
features for performance and
ease of use. With the largest
backlit keypad available,
82 memories, exclusive Dual
cress Decode and AM
Aircraft Receive, the Ff-530
is simply the best value
there is.

Compare for yoursel f,
then forget "the rest ." See
your dealer for the best dual
band handheld you can buy.
The Ff-53U

Performance without compromise."

YAESU

vs."

Yaesu Kenwood Allnco Icom
FEATURES FT·530 TH-78A oi-seo 1C-W·21AT

Memory Channels 82 50 40 70

Slide-out Uthium Battery YES NO NO NO

Dual cress Decoder YES NO NO YES

Battery Voltage Readout YES NO NO NO

Automatic C1CSS YES NO NO NO
Tone Search

Transmit Battery Saver YES NO NO NO
(Repeater & Simplex Operation)

Built-In Vox YES NO NO NO

YES NO NO NO

DJat In-Band Receive YES YES NO YES
01+v' U+U)

Programmable External YES NO NO YES
Speaker Audio

Optional Digital Display YES NO NO NO
Mic with "5" Meter

YES YES YES YES

E'I-SS9
DUal BaWd Haffdheld
• Frequency Cov1Iragt:

2-Melef t30-174 MHz RX
144·148MHz TX

70 em 43l).- o450 MHz RXfT)(
• 4 TX Power levels:

wIFNB·2S: 2,0, 1,5, t o,O,SW
wIFNB-27: 5.0, 3.0, 1.5, OSW

• DTMFPaging ami Coded sae cn
• ACT - Aulo Qn.Tlmer with buift·jn

clocll and alarm tuncbons
• 185 - llllellioent Band SeIed (pro­

¥iOeS automatic TX band seIecI on
scan stop)

• Backlrt keypadand llisplay with
time delay

• 8uift-in cross-bane repeat nrrcton
• APO - AutomatiC Povm Oft
• 5 Watts outpu1 wf FNB-27 battery

Of 12 VDC
• 2VFQ's tor each band
• Acl:nsorln:

HC-42 l -Hour Desk Charger
FNB-25 600 mAh Battery (2 watt)
FNB-26 1000 mAh Battery (2 watt)
FHB-V 600 mAIl Battery (5 watt)
FU-12 6 M tel Holder
CSC-56 VInYl Case wf FNB-25
esc·58 Vinyl Case wf fNB-2M7
E-DC-5B 12 VDC Adaptor
YH·2 Headset lor VOX
MH·12A28 Speaker Mit
. If.1W8 Lapel Speakt r Mil:
MH-19A21 Mili Earpiece Mil:
MH-2WB LCD Display Mit with

Remote FunctiOlls
MMB-54 Mobile Mountmg

Hanger
C 1993 Yaesu USA, 17210 Edwards Road, cerritos, CA 90701 (310) 404-2700

Specific;Wons subtect IDcIIinQe lIIIItlouI nobce, SjleuI ........il5 guaranteed only wiIlwI __ bancls. some KmsoRes ¥idiot \lllliOOI n stnllIrd in~•• CIleck Wllh 'fOUl IDc.il YiIeSU dNIer lor speaIil: det3iI$.



une Into A Sweet Dea !
Tune into special values with end-of-the-year savings on

your favorite Kenwood product.

Couponoffer valid in USA onlY: voidwhere prohibite«
This COUPOIl has no cash value, COUPON MUST B
FILLED OUT BY CUSTOMER alld PRESENTED TO A
AUTHORIZED DEALER TO BEVALlO, Notvalidwitti an
other offers or discounts. COUPOIl offer valid betwee
October 20 and December 31 , 1993 only.

L _

TM-742A: 2m, 50 watVlOcm,35 watt
modular FMtransceive r-tnt memory
channels for each band-cressencode built­
tn-wtde band recelver-notonat modules for 28, 50,
220. or 1200 MHz· Remote-mountable front panel

TH·28A: - zrn pocket HT, 2.5 watts outpu
- Sub-receiver for 70Cm band ·Alpha numeric displ
and message paging ·CTCSSencode/decode built­
in·Wideband receiver-au memory channels

TM-732A: 50 walls on 2m, 35 watts on
70cm - Wide coverage receiver-CTCSS
encode built-in, decode optional-sa memory
cnanneis-unlque s-meter squelch-semote controllable
viaDTMF

TH-78A: Full duplex cross-band
operanon-ctcss encode/decode built­
in-Alpha numeric display and message
paging. Widebar,.:! receiver 050 memory channels
• Sliding keyboard cover and illu minated keypad

r-<k --------.
I Cut Your Own Deal !!
I To our customers. PRESENT TH IS COMPlETEDCOUPON ATTHE

TIME Of PURCHASE TOYOUR AUTHORIZEDKENWOllll AMATEUA

I AAOlO DEAlERf OR YOURDISCOUNT. This COUPOn may be used
only for the I(IIl'I'IfOOd moGelS listed her• • fOf the appropriateI dosoount intliuIecl. This coupon is 001 goocl lor casII, ()fler IJOOCl
only II iUltOlled lIealer$.I TO autl100iZed KenwooddNlers: Indiallt 1M ~II)~ iIIlCl
dlScot.rlt amount Send !his COUporl, JIonIl wrlfl ~ copy of eeSlIInI lap\. to I(IIl'I'IfOOd Communicahons Cor\loratioo.

I NAME

I AODRESS

I CID, STm ZiP

I -
I Please check model purchased & discount

I
_ TS-950SDX $1000" _TM·732A $300!
_ TS-850S· $ 5(}0" _ TM-742A $3001

I _ TS-450S· $ SO o" _TH-28A $20 0'
_ TM·24IA S200ft _ TH-nA $ 200-

I _ TS-50S S 300tl ·Wl/tt or -..t1loot Tln

I
I
I
I
I Redeem With Authorized Deale

TM-241A: Wide band receiver
coverage·CTCSS encode buut-m-tnree
power settings: 5, 10, and 50 W· 20tull-tunctor
memory channels store everything you need · Multiple
scanning functions

C!CoPYriahll 993 Kenwood COrnrnulllCllliotIs CorpomKln
AI nghts-rese<Ved

"""oezse

T8·508: An exceptional compact, all-band
HFtransceiver, with 500 kHz to 30 MHz
receiver. 100 watts. DDSwith1uzzy logic'
control. Kenwood's Advanced Intercept Point (AlP)
ensures top performance withreduced noise floor

T8-4508: All-band HF transceiver with
general coverage receiver,1 00 watts
' Wondertu lly easyto use, yet high­
pertormance packaqe-sneroptions for superb
receiver performance

T8·9508DX: An industry first! 50-volt,
MOS FET final amplifier and DSP tor superior
linearity. 150 watts output-All-band HF
transceiver with general coverage
receiver·Switchable AGe, selectable IF tnters with
memory, dual-modenoise blankets. IF notch filter, CW
reverse mode, CW ptcn. sse slope tunim;l. IFand Af
variable bandwidth luning-Buill-in CW memory keyer
(DRU-2 voicekeyer optional)

T8-8508: All-band HFtransceiver with
general coverage receiver, 100 watts- sss
slopetuning, CW variable pitch and reverse
control, IF notch, 1-Hz tinetuning
function- Superb receiver sensitivity and
extremely Quiet noise noor-sssHIGH BOOST
function to bust through the pile-ups-Filler options for
both first and second IF sections-Built-in CW memory
keyer (DAU·2 voice keyer optional)

KENWOOD COMMUNICATIONS CORPORATI ON
Amateur Radio Products Group
P.O. Box 22745, 2201 E. Dominguez Street
Long Beach, Cali forn ia 90801-5745
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