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More for Less

The Frst High Performance HE Under $1100,

ICOM Unveils the
New IC-728!

The HF All-Band Transceiver offers
the gh-performance features previously
available only on higher priced models.
And we mean features — not just bells &
whistles. The amazing IC-728 sells for
under $1100, yet has more of what you
buy a radio for — to

Iy,

More Clarity!

All other radios in this price class use
double conversion circuitry. ICOM uses
more advanced Triple Conversion
technology because 1t improves incoming
signal quality and suppresses interference
better. And a Noise
Blanker reduces
pulse-type noise
mterferenc:e instantly!

hear and be hear
—than any
other trans-
celver in
its class.
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More Selectivity!

You won't find PassBand
Tuning on some radios at twice
the price! PBT is the most effective
interference rejection system ever
developed. It lets you narrow the
IF passband
width to cut out
nearby signals
i and zero 1n on
just the one you
8 want to hear.
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Flexibility!
High-performance

AT-160 Antenna

Tuner(opt.)detaches
for mobile operation.
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* AT-160 Antenna Tuner is pnced separately.

More Audio! Low-noise front-end technology means high sensitivity. A sharp IF

and clear audio amplifier combine for excellent sound reproduction.

More Mobile! The 1728 is more than a radio— it a system. For example,
the optional AT-160 ANTENNA TUNER can be “built-on” (it's not built-in), for optimal base

station operation. Remove it, and you have a supercompact, light weight unit for mobile use,
field days, etc. The bright LCD display is easy to see in vehicles (fluorescents aren't), and its

superior noise blanker makes auto electrical noise a problem of the past!

And Even MOI'E' All-band, all-mode, general coverage receiver, 26 memory
channels, 3 types of scanning, plug-in (solderless) CW filters... plus the same superior
qualitv and rehiability vou've come to expect with every ICOM transceiver.

T With optional IC-U17

ICOM America, Inc., 2380-116th Avenue NE

Bellevue, Washing

on 98004

Brochure Holline 1-800-999-9877
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MFJ 5/8 Wave Ground Plane

For an incredible $19.95, you get a 300 watt 5/8 wave ground plane 2 Meter base antenna.
0ther 5/8 wave gmund planes can’t work any better — no matter how much they cost .

MFJ Pocket Roll-Up™
2 Meter Halfwave J mu:mnﬂ
MEJ-1730

$4495

Roll up this
half-wave 2
Meter J-antenna
and stick it in
your pocket! . :
This new MFJ Pocket R{rll U[:IT’*’ is
the perfect gain antenna for traveling.

Get home station performance on
the go. Just hang your Pocket Roll-
Up in the clear, plug the handy
BNC connector into your handheld
and enjoy some great QSOs.

It’s omni-directional and has
bigmhcant gain over a 1/4 wave. It
doesn’t need a cumbersome ground
plane so it's convenient for indoors
and works great with handhelds.

1/4 Wave Grnund Plane
MFJ-1740 =

$1295

inexpensive way
to put out a ak P
potent FM signal on 2 Meters.
bring up rc;:-ea[ars as well or better
than gny 1/4 wave ground plane —
avﬂn if it cost twice as much.

m[pmved MFJ-1740 1/4 wave
ground p

ane minimizes feedline radia-
tion ﬁ::r more useful radiated power,
reduced TVI and noise pickup by the
coax shield. :

It’s made of strong lightweight
aluminum rotected from
corrosion by MFEJ's Permanent
Mnlﬂcu!ar Bonding Technology™.

ou get MEJ’s Rapid-Tune-
Rddl‘][ﬂ ! for easy tuning and low
loss ceramic antenna insulator for
maximum radiated power. Single
included U-bolt mounting for | to |
1/2 inch mast. Cutting chart included
for 220/440 MHz. Made in USA.

“Shorty” Duck for HTs

MFIJ-1718
$49295 i

Add this strong, flexible **Shorty™
4% inch rubber duck to your 2
Meter handheld and enjoy an
outstanding signal! Its super efficient,
h]gh QQ helical wound radiator is

pecially impedance matched to
hﬂﬂdhddh fur mammum g,am

MFJ-1750
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For an incredibly low $19.95, you get a
complete 2 Meter SEID watt PEP 5/8 wave
ground plane home station antenna. It gives you
the maximum possible theoretical gain of any
single element antenna.

Competitive 5/8 wave ground planes can’t work
any better — no matter how much they cost. I

You get . . . shunt fed matching that bleeds
off unwanted static and gives you lowest

5/8 Wave 2 Meter Mobile Antenna

MFJ-1728 For maximum range while mobile,
52495 use MF)'s Maximum Gain™ 5/8

Wave 2 Meter Mobile Antenna. You'll
get the maximum possible theoretical gain of any
single element mobile antenna!

éﬂlﬂmﬁﬁ‘ﬁ' 5/8 wave mobile antennas can’t work
any better — no matter how much more they cost.

You get low SWR so your nig can safely deliver
maximum power into your antenna, It's rated at 300
watts PEP so you can use any mobile rig plus a
mobile amplifier.

You get a heavy-duty magnet mount that holds your antenna ug,ht at
highway speed and a chrome pl.-.ited magnet base that keeps it looking good
for years.

Y}[;u get has a stainless steel radiator that'll endure years of harsh mobile
use and 12 feet of coax cable with connector.

You get MFI's famous one full year No Matter What™ Unconditional
Guarantee. )

The MFJ-1728 Maximum Gain™ 5/8 Wave Mobile Antenna gives you
PEXTNLN mubﬂ-: range and the most ﬁ:nr ynur mnnE}' Get }fnurs t }f
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You can set up or take down MFJ’s

L lr?ﬁ?’new portable 3 Elemam 2 Meter Yagi

539" in sec{:-ndﬂ Elements simply screw into
the boom.

You can take it with you wherever you go and
have the ‘“‘oomph’’ and directivity of a beam.

It’s casy to store and sturdy enough to use as your
home station antenna, G

You can mount it vertically for FM or I’HIII']EDHI,H“}’ for SSB. You can
easily center mount it on a mast or end mount it on a tower leg with a
sin ie U-bolt (included). It’s great for packet and Pdcket(“lustt:r’f“

]gts compact 2 3/4 foot boom gives you a calculated gain within 1 dB
of a four element Yagi with a boom nearly twice as long.

Extra thick elements maintain high gain and directivity over virtually
the whole 2 Meter band. A ferrite choke balun gives you excellent
feedline decoupling. Coax coupling is further reduced by mounting
the SO-239 connector behind the reflector.

Elements and boom are made from strong lightweight aluminum and
protected by MFJ’s Permanent Molecular Bonding Technology™.

Weighs just 2 pounds. Boom is 30% inches. Made in USA.

CIRCLE 86 ON READER SERVICE CARD

possible SWR .
construction that’s pmte:cir::cl by,
Molecular Bonding Technology ~ .
ceramic antenna insulator for maximum radiated
power . . . MFI's Fast Tune Radiator
accurate tuning . . .
to 1 1/2" inch mast with single U-bolt
(included) . . .
Also available for 220 MHz, MFJ-1752, $19.95.
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. strong lightweight a]ummum
FJ's Permanent
. low loss

for quick
super easy installation to any

and it’s Made in USA.

Dual Band Mobile
Mobile Antenna for I#f44ﬂ MHE

MFJ-1724B S
$ 1 495%&3
For $14.95, :

you get an MFJ
dual band
magnet mount
mobile antienna
for 2 Meters and 440 MHz! Plus,
it's covered by MFJ’s famous One
Year unconditional No Matter

What™ Guarantee.

The MFJ-1724B is a 1/4 wave on 2
Meters and a gain antenna on 440 MHz
— it's perfect for dual band radios.

Low SWR across both bands lets
vour rig safely deliver full power into
your antenna.

The stainless steel radiator will
withstand the toughest mobile service.
It's only 19 inches tall so you can
park in your garage without knocking
over your antenna.

The MFIJ-1724B handles 300 watts
PEP, has 15 feet of coax and has an
extra powerful ma%lnet to hold 1t
stcady — even at highway speeds.

HT Range Extenders
Telescoping antennas for handhelds

A. The Long Ranger ™
2 Meter Halfwave.
MFJ-1714, $16.95.

For really long range E E
ol
W8

this MFJ endfed

halfwave is hard to

beat. It outperforms a

5/8 wave on a

handheld because the A. B. C
5/8 wave needs a ground plane. The
MF] halfwave doesn’t. It’s shorter,
lighter, has more gain and places
less stress on your antenna con-
nector than a 5/8 wave antenna,
When collapsed, it performs

like a rubber duck. 407" extended,
10 1/2"" collapsed.

. The Dual Bander™ for 2
Meters and 440 MHz. MFJ-1712,
$14.95. Got a new dual band
handheld or separate units? One
antenna fits all. It’s a 1/4 wave for
2 Meters and a 5/8 wave with gain
for 440 MHz.

7 1/4” collapsed, 19" extended.

C. The Pocket Linear™

3/8 Wave, 2 Meters. MFJ-1710,
$9.95. Carry this pen size antenna
in your pocket like a ballpoint pen.
When you’re using your rubber
duck, on the fringe and noisy, put
on The Pocket Linear™, extend it to
24 1/2" and LE[’[‘}-’ on your QSO0.
Has pocket clip. 5 1/4"" collapsed.

Nearest Dealer/Orders: 800-647-1800

Technical Help:
= 1 year unconditional m.ﬂmtaa
guarantee (less s/h) on orders from MFJ e Free catalog

Hﬂﬁaﬂspﬁmmmwdwgeﬁlwmmmutm

800-647-TECH(8324)
* 30 day money back

MF] ENTERPRISES, INC.
Box 494, Miss. State, MS 39761
(601) 323-5869; 8430 CST, Mon.-Fi,
FAX: (601) 323-6551; Add $6 s/h.

. making quality affordable




LETTERS

Number 1 on your Feedback card

Brent Newman, Duncan OK | was a
ham wanna-be. The only problem was
that | could not find information about
amateur radio. Alter a last and unsuc-
cessful search at the local library, | was
convinced that | would never become a
ham. Extremely discouraged, | grabbed
a magazine off of the library’s magazine
rack and plopped down on the ugly
green reading couch. After reading a
few articles | tossed it aside and
scanned the assortment of magazines
for one that might be of interest to me.
Then, on the last shelf near the floor, my
eyes found a Godsend: 73 Amafeur Ra-
dio Today.

Before anyone could bat an eye, |
had snatched the magazine from ils
resting place and was soaking in every
last bit of knowledge from all 88 informa-
tive, interesting and inspinng pages. As |
gleaned insight from your magazine, the
babbling baby throwing books, the gig-
gling girls running down the aisles, and
the beautiful babe silting across from me
all faded out of my mind, making way for
the most important input before my
eyes.
A librarian later told me that someone
donates an issue of this magazine to the
library every month. “Thanks!” to whoev-
er donates 73 Magazine to that small li-
brary in Duncan, Oklahoma. And an es-
pecially big thanks to Wayne Green and
his team for creating such an outstand-
ing magazine.

| am no longer a ham wanna-be; now
I'm a ham soon-to-be.

Bob Shafer K4IPH, Vandergrift PA |
am writing to sel you straight (excuse
the pun) on your so-called facts. Believe
what you may about homosexuality but
it is not genetic nor is it incurable, Your
problem stems from your tongue-in-
cheek attitude toward God, our Creator.
This letter Is to let you in on some Good
News. Jesus Christ is GOD, the Son of
the Father. All things were made through
Him, and without Him nothing was made
that was made. He became a man, com-
Ing in flesh, born of a virgin. He died in
our place, instead of us, under the pun-
ishment of God for our sins. In His death
He took the penalty that we deserve. In
s0 doing God was, in Christ, reconciling
the world to Himself, imputing our tres-
passes lo us. Jesus became our ransom
to purchase us from the domination and
penalty of sin. After He died on the cross
He was buried. On the third day He rose
Irom the dead according to the scrip-
lures. This means that He literally came
back to life in His physical human body.
In raising Him from the dead God de-
clared Jesus to be Lord of all, and the
Messiah of Israel (the future world ruler
from Israel promised in the Hebrew
scriptures). After His resurrection, the
Lord Jesus Christ appeared to His apos-
tles and disciples, and was seen by
them for 40 days. He then ascended lo
heaven to sit at the right of God the Fa-
ther.

You may receive eternal life, forgive-
ness of all your sins, and rescue from
everlasting punishment simply by believ-
ing this message in your hearl

This is the Good News | would like to
prociaim to you and homosexuals,

From the Hamshack

racists, etc. God will forgive you for this
sin and all others because He paid for it
at the Cross of Calvary. The sin of ho-
mosexuality and lifestyle is a choice, not
an act of nature (God, if you like), be-
cause man does not want to take re-
sponsibility for his own actions. If you
doubt what | say, just read what God
says about this matier in the book of Ro-
mans 1:18-32. God does not hate homo-
sexuals; neither do I. He hates the sin
they commit and any sin we commit
against Him. We are hopeless without
the forgiveness and mercy that we can
receive from the Lord Jesus Christ. God
the Father gave us His perfect sinless
Son to die for us, who are all sinners.
We all deserve to burn in hell, but He
gave us His Son for a means of escape.

A closing comment: You seem to
equate homosexuality with racism; this
is wrong. Yes, racism is sin the same as
homosexuality. God only created one
race and that is the human race for
which He died. But you seem fo want to
put homosexuals in a minonty status, of
which they are NOT:; this is wrong. It
sounds as if you have been brain-
washed by the liberal press and militant
homosexual groups. Well, Wayne, | fig-
ure this letter will cause you to seethe in
hatred tor my Lord and Saviour even
more, but the Scriptures say: “For the
message of the cross is foolishness to
those who are perishing, but to us who
are being saved it is the power of God."
(1 Corinth. 1:18) | will pray that the Lord
grant you mercy and open your now-
closed eyes to the TRUTH. (THE LORD
JESUS CHRIST)u1m

Seethe in hatred? No, not at all. | en-
joyed your letter. So you think that be-
cause | have a different set of beliefs
that | have been brainwashed by militant
homosexual groups? Au contraire mon
ami—my brainwashing was for cleans-
ing purposes, lo wash away the barriers
of ignorance, religious and political dog-
ma—lo enable me to have an open
enough mind to read more than one
book—to read what thousands of intelli-
gent people have written—and fo try fo
make sense of all this information epis-
femologically.

The liberal press is frustrated with me
since | appear o them lo be a staunch
conservative. Militant homosexuals are
frustrated with me because they don't
wanl lo believe that their behavior is ge-
netically controlied. We all like to think
we have free wills. Indeed, many people
actually believe this.

Of course it was only about a hun-
dred years ago thal scientists called
anyone crazy who believed that meleors
were real. Plate feclonics is even newer,
as are relaiivity, quantum and chaos the-
ories. Yel each of these have changed
our understanding of the world—and
each is understandable, if one makes
the effort. Little of value is available with-
out effort, | hope you'll agree.

You didn't say which of the organized
commercial religions you are selling, bul
you certainly are a truly inspired sales-
man. One thing puzzied me Bob—since
the number seven is the mark of the
devil, was your use of seven exclama-
tion points at the end of your letter

2 73 Amateur Radio Today » August 1992

meant to tell me not to believe anything
you wrole? That was the message you
sent!. . . Cheers, Wayne

Don Smithana W9FFG, San Diego CA
Being a “"builder/experimenter” | feel
highly about your magazine and the
practical articles it contains. Aside from
the construction articles, the advertising
is one of the most interesting and bene-
ficial parts of 73 Magazine. Before con-
sidering any purchase, | always read the
ads in your magazine. | believe you
have to be somewhat older o realize the
importance of advertising such as this.

There is an old saying, “Time is the
best teacher, but leaves no students!”
This was again evidenced in your fine
editorial (Worrywart at Dayton) in the
March 1992 issue. Actually it is more
than a lime to WORRY, it is a time to
PANIC! Where are the skilled artisans of
the electronic age, the deep resource of
trained technicians who have more than
computer buzzwords as a vocabulary?
Your concemn is well founded and | hope
your voice of vision is nol relegaled to a
faint whining in the dark wildemess. Our
siluation of technical jobs and skills has
reached critical mass. Our “amateur ra-
dio fraternity” can help to focus on the
national problems.

Having jusl returned from a business
trip to the Tokyo area, | found all the
more truth to your editonial. For those fa-
miliar, the “Electronic Experimenters
seclion” of Tokyo is centered around Ak-
ihabara near the downtown area. In
America, the whole area might be con-
demned as being an eyesore or firetrap.
But, its liny booths and display areas
abound with the lalest eleclronic devices
as well as a wide variety of modern elec-
tronic parts and hardware, Not surplus
military such as we used to find in cities
like Dayton, New York, Chicago, eic. |
am sure these areas in America helped
spawn many new-wave eleclronic cor-
porations. With the parts displayed to-
day in Japan one can build prototypes of
a most modern type. And | am sure new
industries are built upon some of these
experimental offerings.

What am | getting at? That we have
lost much of the infrastruclure of parts
availability to aclually engineer, to pro-
duce a quality product in the manner
which helped found several of our major
industries. It is the grass-roots effort of
thousands of talented electronic afi-
cionados that can build an industry—
and the computer people in America
know what many of these industries are.

Now Akihabara and Kanda areas of
Tokyo were not always electronic cen-
ters. After the war | was one of the few
lelevision engineers to visil the area lo
buy parts, radio parts of a most primitive
type. And long before that, it was an
area of flat fields with red leaves on the
rees, Aki ha bara (red leal fiat fields).
What a major transiormation! And it is
one we must also accomplish if we are
to effectively provide high-tech jobs for
those who want them. No, we should not
only WANT them, we NEED them. It
may be thal we need editorials such as
yours to wake up the sleeping giant of
apathy which resides in too many of us.

Jonathon Grimes KB4UHK, Kingsport
TN | am a Tech-Plus licensee and have
been licensed since | was 13, in 1986.
Wayne, | would like to thank you and the
staff for making a progressive, well-writ-
len magazine that is ready to go through
all the risks of publishing in order to be

exciting. (The same goes for Radio
Fun—I subscribe.) | have been QRT for
about three years until | got to read your
magazine for the first time. What a
change from QST and CQO! Your wrilers
are encouraging and educating the
readers from learning Morse to using
spread spectrum, while the other maga-
zines are still using three or more pages
for Straight Key Night. Well fine, let 'em
all live in the 19th century and leave the
new scene alone. By being a mob ol
croichetly old geezers the old crowd has
not succeeded in maintaining a country
club atmosphere on our frequencies. In-
stead, they have alienated themselves
from the new influx of hams and their
peers who had a little more vision and a
great deal more courage. So let's just
sentence the spark gap crowd, the AR-
AL and CQ to 75m and the occasional
pointiess contest and be done with i, so
your magazines can slop using up so
much of their free space complaining
through your editorials and letters like
this.

Tom Rice WB6BYH, Livermore CA
Wayne, in your June 1992 editorial you
lers revealed that the ARRL president
was paid by Hallicrafters 1o gain space
in QST.

This tickies me, but for another rea-
son. | have always wanled to know how
it was that the Republic Studios had all
that neat Hallicrafters sluff on display in
their senals.

We're both old enough to remember
the Saturday afternoon movies; for me,
the serials were the big draw and proba-
bly responsible for making me the tech-
no-nerd | am. I've now bought most of
my old favorites on tape and, regressing
a bit, still get a kick out of reliving those
wonderful afternoons.

Anyway, | see all these neat old ra-
dios. In the earlier years, they were as-
sorted brands: the Abbotts, the Bretings
and so forth. But after 1940 or so,
they're all Hallicrafters: S-20R, SX-24,
SX-28, HT-9, efc.

So | have to ask: What did Bill Halli-
gan have to do to turn every kid in town
on to Hallicrafters radios for so many
years? They were always the current
models for the year the film was made,
00.

Why were there never any other
makes? (One exception was the Nation-
al NC-240 seen in the spy movie “The
House on 92nd Street,” but that wasn't a
Republic film.

This might make a joyful piece for 73.
I'm in full agreement with those who
want more historical stuff, but not just
League history; | really enjoyed your
dad’s early flying tales. Since we hams
are mostly a bunch of old farts, a little
nostaigia might just be in order. You'll
never gel us back to the bench and the
soldering iron.

(I still have my old Sky Buddy from
1940. Shouid | build a QSL-40 to go with
it? I've got the 6L6 and 40 meter xtals.)

And do you remember all the B-
movies from Producer’s Releasing Cor-
poration? PRCs were always el cheapo.
| remember their using an S40 as a
Iransceiver—switching the standby
swilch fo pretend lo transmit.

I'll bet there’s someone ouf there who
could do a greal arlicle on the old B's
and the Hallicraflers radios in them . . .

Wayne 73]
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Number 2 on your Feedback card

NE VER SAY DIE
Wayne Green W2NSD/1

Inner City Hams

One thing you can bet on, none of
those rioters you saw burning and
looting the inner city businesses were
hams. The rioters were, for the most
part, gangs on a rampage. So how
come we have such persistent pover-
ly? Why are our cities infested with in-
creasingly large gangs? Well, before
we can do anything about all this we
have to understand what's gone
wrong. If you don't know what's bro-
ken, you sure aren't likely to fix it.
Alas, | see no hint that our politicians
have a clue as to what's gone wrong.

Yes, there are lots of symptoms—
any iliness has symptoms. And until
fairly recently all doctors could really
do was treat symptoms and wait for
the patient to cure or Kill himself, So
we are dwelling on the symptoms of
poverty, while ignoring the cause.
We're trying to cope with lousy, over-
priced housing, welfare, drugs, crime,
school dropouts, pimps, the homeless,
street gangs, organized crime,
pornography, and so on.

For the last few months I've been
doing a bunch of research on our edu-
cational system. Oh, we know it's
failed us in comparison with the edu-
cational systems of all other devel-
oped countries. We've seen one re-
port after another citing our American
educational shortcomings. As a mem-
ber of the New Hampshire Economic
Development Commission Education-
al Subcommittee and the New Hamp-
shire High Tech Council’'s Educational
Subcommittee, I've been listening to
and talking with a wide range of edu-
cators. Further, I've also been doing
my homewark, reading the latest
books on what's gone wrong with our
system, plus some very good ideas on
what to do about it,

The more I've read and heard, the
more convinced | am that the root
cause of poverly in America is the di-
rect result of our crummy educational
system. It isn't the blacks. It isn't the
Hispanics. It isn't drugs. It isn't lazi-
ness. It isn't even our incredibly awful
weltare system. It's our totally out-of-
date educational system which has
generated this incredibie and expen-
sive, embarrassing mess. It's aiso got
a lot to do with so few kids being inter-
ested in technical hobbies such as
amateur radio—so we have a vested
interest in educational reform.

Actually, reform is too modest a
term for what's needed. We have to
completely reinvent education, not just
make some changes. Alas, we also
need to reinvent our political system
too. | think we can almost agree that
it's failed us. It was this failure which
opened the door for even worse politi-
cal systems such as fascism, social-
ism and communism. Most of us are
gradually becoming aware of how bad
the mess in Washington is—and we
have no reason to hope that it's much
better with our state govermments.

Well, let's look at what we can do to
clean up the educational mess first
and then, if we have any survivors, we
can tackle our governmental messes.
If we can turn around education in
America, we'll be the strongest coun-
try in the world in technology, electron-
ics, money and power. If we don’t,
we're heading down the road of poor
old Britain—previously known as
Greal Britain. Their educational sys-
tem, while slightly different from ours,
also sucks.

The world, and our schools, moved
from the agricultural age to the indus-
trial age. Now it's in the information
age. Our schools managed the
change from agriculture to industry,
going from about 75 days a year to
180. The problem is that they haven't
been able to come to grips with the in-
tormation age. And this is going to
take a lot more than adding a few
courses to the curriculum. It's also go-
ing to have to fit in with the changes in
family life which television, divorce
and working parents have brought
about. The farily life of 50 years ago
is almost completely gone. Children
aren't being educated during their first
few years at home by their mothers
any longer, they're parked in day-care
centers, hypnotized by “Sesame
Street.”

When you consider that it's during
the first few years that children's
brains develop and that without good
stimulation the neuron circuits don't
develop well—a growth process that
once missed can't be repaired later—
you start getling a hint as to why so
many of today's children can't read,
can't even speak very well, have short
attention spans, and are unmotivated.
And of course, all this is made even
worse in the ghettos, where there are
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s0 many fatheress homes and 80% of
the children are illegitimate.

Adding to that incredibly bad start,
which permanently brain-damages
children, we then subject them to a
government-run educational system
which is largely irrelevant to their lives.
We don’t teach them about how to
work with others, how to select a
mate, or the things they will need to
know to work as carpenters, plumbers,
electricians, salespersons, telemar-
keters, and so on.

During year two, when they are
learning to talk, are we teaching them
American English, or ghetto argot?
Yes, English is "whitey talk,” but it's al-
50 a key to making success possible
in this country. By the time they're
starting in kindergarten their speech
patterns are so permanently built into
their brains that it takes an enormous
amount of work to overcome them.
Just as it's easy to teach young chil-
dren to speak many languages, all
without any accent, if we bypass the
growth period when their minds are
building the needed neuron circuits for
speech, they’ll never have them. We
can teach them a foreign language
when they are in high school, but it's
ten thousand times more difficult and
they'll never be able to speak without
an accent. Well, the same goes for the
black argot and Hispanic Spanish.

The black community also is screw-
ing up their kids by emphasizing the
wrong role models. Blacks tend to look
up to athletes, the clergy, entertainers,
drug dealers and pimps. This certainly
doesn't encourage kids to think in
terms of working or being an en-
trepreneur. This is one reason why the
kKoreans have been able to be so suc-
cessful setting up their stores in black
neighborhoods.

By first depriving blacks of the abili-
ty to speak American English, and an
interest in learning or working, and
then dumping them into schools which
try to get them to memorize facts
about history, geography, literature,
and math—things they'll never need,
we're dooming them to poverty. They
must, by law, go to the public school
they're assigned. Doesn’t this whole
program qualify as cruel and unusual
punishment? Is it any wonder we have
so few black hams managing to sur-
vive this educational holocaust?

The more | read about our educa-
ticnal system, the more inclined | am
to agree with the few brave educators
who are crying for radical changes.
They claim that with a better start dur-
ing the first through fifth years, kids
could learn to read and write in a year
or two and be able (and motivated) to
pursue their own educations from then
on. Understandably, many teachers
and teacher unions are ready to fight
to the death to preserve the present
system.

Kids work better in teams, with
coaches instead of teachers. It's
called cooperative education and it's
worked miracles where it's been tried.
But the most important change need-
ed is in day care, where kids need to
be exposed to the stimuli their brains
need to help them develop during their
early years. A public investment in
better preschool education will repay
its cost a thousand times over in lower
crime rates, a gradual reduction in sin-
gle parent families, a belter educated
work force, and a higher standard of
living for everyone. We have no need
for poverty. It benefits no one. It is
possible for everyone to make more
money.

With better preschool education,
and with a school system which is rel-
evant to life for kids—a non-compulso-
ry system-—we can turn this inner city
mess around. It's time to stop blaming
the street gangs for crime, drugs,
burning and looting, and fix the situa-
tion which has resulted in this disaster.

A Street Gang Solution

S0 what can we do with the mess
we have right now, with tens of thou-
sands of uneducated blacks and His-
panics in street gangs? It's too late to
read and speak English, so are they a
completely lost cause? They need to
be encouraged to learn skills so they
can work in trades. If we had prisons
which really reformed people instead
of merely making them better educat-
ed criminals, prison might be a good
solution. That would help break the
lousy role model patterns being hand-
ed down from generation to genera-
tion.

But prison not only doesn't reform,
it also costs like crazy. Prison costs
are higher than health costs and are
rising even faster. But suppose we
could both turn prisons into education-
al centers 1o teach skills and lower
their costs by 90-110%7 Think that
might work? With prisons costing
around $25,000 a year per prisoner,
it's no wonder 50 many petty criminals
are being released by our hopelessly
overcrowded system. And that hard-
ened criminals are being paroled ear-
ly.

If we can both reduce prison costs
and turn them into re-education cen-
ters, we'll be on our way toward solv-
ing a good deal of our crime and inner
city gang problems. But how can we
go about teaching skills and changing

Continued on page 78
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Voice of America
Club Gets K3VOA

Callsign

The FCC assignment of a specific callsign to
an amateur radio club made up of employees
of another government agency is raising a lot
of eyebrows in ham circles.

In an unprecedented move, the FCC has issued
a license modification to the Voice of America Am-
ateur Radio Club to change its amateur radio call-
sign from K3EKA to the more recognizable call-
sign K3VOA.

For more than 10 years the club has made sev-
eral informal inquiries in an effort to secure a
“VOA-suffix” callsign. In every case the FCC cited
the request was specifically prohibited by the regu-
lations. Rule 97.17(f) states: “A callsign will be
systematically assigned to each station. FCC will
issue public announcements detailing the policies
and procedures of the callsign assignment system.
The FCC will not grant any request for a specific
callsign.”

During VOA's 50th anniversary in February, the
new USIA Director of the Bureau of Broadcasting
(which includes VOA), Chase Untermeyer, ex-
pressed a desire to visit the VOA ARC ham shack.
Club president, Al Brown WA3FYZ, felt that this
would be a perfect opportunity to ask Mr. Unter-
meyer to intervene on the club’s behalf and ask
the FCC chairman to grant an exception. Mr. Un-
termeyer agreed and asked Al Brown to draft a let-
ter for him to sign, which was sent to Alfred Sikes,
chairman of the FCC, in March.

In his reply, Mr. Sikes states that considering
the importance of the 50th anniversary of the
Voice of America and that other governments
around the world have issued VOA-suffix callsigns,
“| have asked . . that Rule 97.17(f) be waived and
that the VOA headquarters amateur radio station
be issued a "VOA-suffix' callsign.”

The license of the new callsign K3VOA was
mailed from the FCC office in Gettysburg, Penn-
sylvania, on May 7th.

To our knowledge, this is the first time since the
adoption of FCC Rule 97.17(f) that a waiver has
been granted. The rule really dates back to the
early 1970s when it was fairly common for the
FCC leadership to reward distinguished amateurs
and notable organizations with preferential call let-
ters at no cost. TNX W5Y! Report, Volume 14, Is-
sue #11, June 1, 1992,

Has UPS Given Up
on 2207?!

It appears as if United Parcel Service has
changed its mind about developing an all-AC-
S5SB voice and data network in the newly real-
located 220-222 MHz band. On May 14, the Tulsa
World (Oklahoma) newspaper reported that UPS
had entered into an agreement with GTE, McCall,
Pac-Tel and Southwestern Bell to use cellular tele-
phone frequencies for data communications be-
tween its five thousand trucks and their offices.

A United Parcel spokesman was quoted as say-

ing: “We have the fleet. We have worldwide com-
puter communications. And now, we link it all to-
gether as the first cellular data network.”

Amateur radio operators in the Tulsa area and
elsewhere are now wondering if this means that
United Parcel Service has abandoned its well-pub-
licized plans to use the lower two megahertz of the
former 220-225 MHz amateur band for their corpo-
rate wide communications network. TNX Mike
Reynolds WOKIE and Westlink Report, Number
627, June 15, 1992.

VECs Hold Annual
Conference on
Ham Testing

Volunteer Examiner Coordinators represent-
ing more than 98% of all amateur radio opera-
tor license examinations conducted in the am-
ateur service met on June 11 and 12 in Gettys-
burg, Pennsylvania, at their annual conference.
Several FCC officials and 12 out of 18 VECs were
present at the meeting.

In his opening remarks, Personal Radio Branch
Chief John B. Johnston congratulated the VEC
System for efficiently coordinating 41,000 exam
sessions, examining 477,000 applicants and ad-
ministering 777,000 test elements in its nine years
of operation since 1984. "That is a record for
which you should be very proud.”

Johnston, and later Private Radio Bureau Chief
Ralph Haller, both licensed amateurs, covered
many items of general interest to the ham commu-
nity. Johnston pointed out that the Technician class
has become the entry level of choice. He also told
attendees that: “In spite of the additional work
you've been doing, you have been able to actually
improve on quality. The defective applications
(0.4%) were the best ever. You are doing a good
job. And this is very important because an error on
an application hurts everyone. There are labor
costs to correct that error. Labor that should be
spent on providing a faster speed-of-service must
be diverted to obtaining the correct information for
that defective application. It delays the processing
of all licenses . . . and it delays the newcomer from
getting on the air.”

Johnston also noted that: “Your system is far
superior to the previous [FCC] system. There are
many more locations where examinations are ad-
ministered. . . . Your system is superior in terms of
the days of the week exams are administered. Ex-
ams can be taken on the weekends and in the
evenings. Your VEs solved the problem of limited
opportunity.

“There is a big improvement in the guestions.
We were never able to keep the written exams
current with the rules or with your state-of-the-art.
We never were able to provide enough different
code tests. Our exams were always compromised
the very first time they were used.”

Johnston also discussed the Technician Plus
data base, rulemaking and the question pools, vol-
untary and involuntary retesting, and handicapped
code credit.

Ralph Haller said that the FCC is looking into a
program of “auto grant® 24-hour licensing
turnaround through electronic filing. The goal is
paperless communications with Gettysburg. The
requirement that the FCC actually see a written
signature on the Form 610 application will be elim-
inated under a new amendment to FCC Authoriza-
tion legislation now in process. Actual signatures
would be kept with the VEC"

Haller also said there would be a proceeding is-
sued shortly that would relax the “no business”
communications rule. TNX W5Y! Report, Volume

14, #12, June 15. 1992.

Revised Form 610
Amateur Application
Issued

The FCC's Forms Distribution Center has re-
ceived a large shipment of revised “Application for
Amateur Radio Station/Operator License,” Form
610. It carries an issue date of March 1992 al-
though it has just recently been received at the
tforms warehouse.

The form is now being printed on goldenrod
rather than buff colored paper. It is the first revision
in more than two years and carries an expiration
date of February 28, 19985. It is six pages long due
to four pages of instructions. Here are some of the
changes:

(1.) The new form now includes the Physician’s
Certification of Disability and Fatient's Helease
needed for handicapped 13/20 wpm telegra-
phy exemption. It is no longer necessary to
submit another form with the application to ob-
tain a handicapped telegraphy exemption. VEs
are instructed to write in the letter "H" in the
Administering VEs Report in ltem C under Ele-
ment 1C.

(2.) Applicants are now required to initial all re-
quests for a callsign change. (Section |, Line
2E.)

(3.) Section |, Line 6 (Date of Birth) now has hy-
phens (rather than slant bars) to eliminate the
possibility that the slant bar might be mistaken
tor the figure “1." Instructions now require that
two figures be placed in each of the month,
day and year spaces. For May 1, 1947, write in
05-01-47 (not 5-1-47).

These forms are available from the FCC's
Forms Distribution Center by leaving a message
on the phone (202/632-FORM). TNX W5Y! Re-
port, Volume 14, Issue #11, June 1, 1992,

TNX...

. . . to all our contributors! You can reach us by
phone at (603) 924—0058, or by mail at 73 Maga-
zine, Route 202 North, Peterborough NH 03458. Or
get in touch with us on CompuServe ppn
70310,775; MCI Mail “WGEPUB"; or the 73 BBS at
(603) 924—0343 (300—2400 bps), 8 data bits, no
parity, one stop bit. News items that don't make it in-
to 73 are often put in our other monthly publication,
Radio Fun. You can also send news items by FAX at
(603) 924—0327.
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Color SSTYV System

At last—a versatile slow-scan TV program and interface for the IBM PC.
by J. R. Montalbano KA2PYJ

ROBOT compatible color SSTV

system for the IBM PC has been
long awaited. The lack of affordable
display controller boards capable of
displaying more than 16 colors has
made such a system unfeasible. This
situation is changing as the cost of dis-
play controllers capable of displaying
more than 32 thousand colors is drop-
ping below $160. At the 1992 Dayton
HamVention, 1 demonstrated an IBM
compatible SSTV system which can
send and receive air-worthy SSTV
pictures using an inexpensive hard-
ware interface and a computer
equipped with one of these standard
displays. To date, over 100 hams are
enjoying SSTV using a system 1 call
ViewPort VGA. This article describes

em.

Hardware Requirements

The hardware interface is a modi-
fied version of John Langner’s
(WB20SZ) interface to the Atari ST
(73 Magazine, December 1989 and
January 1990). That board was de-
signed to connect to a high-speed seri-
al port on the Alari computer, The PC
does not have a fast enough serial in-
terface, so I modified the board to
connect to the PC’s printer port. Fig-
ure 1 shows the station configuration
for the system.

The software has been tested on
systems ranging from a 4.77 MHz XT
to a 33 MHz 386. The hardware inter-
faces to LPTI at address $378 or
LPT2 and address $278. You will
need at least 640K of memory. This
system requires a VGA board that can
display 256 colors at 320 x 200 reso-
lution. The software also supports the
latest HiColor™ VGA display
adapters. These are capable of dis-
playing 32,768 colors on your VGA
screen. The results are excellent.

Compatibility With Existing SSTV
Modes

Many new slow-scan television
formats have been introduced since
the early days of eight-second B/W
transmission. Each has its own advan-
tage in terms of resolution, transmis-
sion ime and noise immunity. The
mode names usually identify their in-
ventors, followed by a reference to the
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Photo A. The ViewPort VGA interface allows you to receive and
the hardware and software of that sys- sransmit color SSTV with an IBM PC or compatible.
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Figure 1. ViewPort VGA station configuration.

transmission speed in seconds (e.g.
ROBOT 72 or AVT 94). A computer-
based system such as this offers the po-
tential for compatibility with all of the
modes since the format decoding is
done in software. At the time of this
writing, the software supports the most
popular ROBOT modes (see Table 1).
You will be able to receive about 80%
of the pictures transmitted on the popu-
lar SSTV operating frequencies. A ver-
sion to support the European B/W and
Wraase modes is being tested and will
be available soon. Other modes may be
added in the future.

Slow-Scan Demodulator

The demodulator is similar to the
one presented in “Color Computer
SSTV,” by K6AEP and WB8DQT, in
the November and December 1984 is-
sues of 73 Magazine. The demodulator
converts the FM-modulated slow-scan
audio signal into an amplitude-modu-
lated video signal. This AM video sig-
nal 1s converted to digital format by an
A/D converter where it can be read by
the PC through a printer port. The com-
puter interprets the digital signals from
the A/D to produce the correct display
on the computer monitor.

The slow-scan audio signal is first
amplitude-limited by Ulb. The square
wave output of Ulb drives two band-
pass filters built around Ula and U2b.
One of these (U2b) has a center fre-
quency of about 1200 Hz and the other
(Ula) has a center frequency of about
2300 Hz. When the outputs from these
filters are rectified and summed out of
phase by U2A, the result is an ampli-
tude-modulated audio signal. The band-
pass filters built around U3a, U3b and

= : | U4b pass only the video components

Photo B. The SSTV interface board.

below 950 Hz. RO and RV set the off-
set and gain of U4 to produce a zero
volt DC at TP-3 with 1200 Hz input
frequency and 5 volts DC with a 2300
Hz input signal.

Figure 2 shows the waveform pre-
sent at TP-3 when a five-step gray-
scale signal is input to the demodulator.
The clock input of the A/D (U12) is
strobed at a rate controlled by the soft-
ware. Each nme U2 is strobed, an 8-
bit word 1s output at DO-D7, which rep-
resents the amplitude of the waveform
at TP-3 at that instant. U12 outputs
Hexidecimal $00 for 1200 Hz (sync),



f you're living in an area with

antenna restrictions, if you're
tired of hassling with huge mulu
element yagis or if you’re just
looking for a compact. rugged,
easy-lo-use portable antenna
that really works, the 150 watt
[soLoop 10-30 (MHz) HF
Antenna is the Perfect Solution
to your antenna problems.

he IsoL.oop 10-30 has been

redesigned to provide
greater durability, lower SWR
and extended frequency coverage.
Because the loop i1s isolated
from the feedline, your radiated
power goes into the antenna,
not into the shack. Efficiency
is maximized because the new
design has no mechanical joints
and no assembly 1s required.
No ground plane or antenna
tuner needed!

he Isol.oop comes fully

assembled complete with
LC-2 Loop Controller (includ-
ing signal strength LEDs) and
50 feet of control cable in a
UPS shippable package.

his HF antenna goes where
few others have gone before!

S ee the IsoLoop 10-30 today
at your favorite AEA dealer.
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or a complete specification
Fsheet on this or any other
AEA product, call the toll-free
AEA Lit-Line at 1-800-432-8873.
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Figure 2. Waveform at TP-3 with gray-scale
input.

$46 for 1500 Hz (black) and SFF for 2300 Hz
(white). Video levels between black and white
are represented by 8-bit values between $46 and
$FF. Ull multiplexes the 8-bit output of the
A/D into two 4-bit nibbles so that this data can
be input to the four status input bits available on
any standard Centronics printer interface.

Slow-Scan Modulator

The modulator is a modem digital design that
never requires adjustment. The time base for the
circuit is a 4 MHz crystal (X1). U5 and U6 are a
divide-by-n counter which is programmable by
the PC through bits PDO-PD7 on the printer in-
terface. U7, U8 and R42-R44 produce a sine
wave output whose frequency is 250,000/(256-
n), where “n” is the 8-bit value presented on
PD0O-PD7 by the computer.

When both PD6 and PD7 are high, K1 opens
and the interface is in the receive mode. When
either RD6 or RD7 are low, relay K1 energizes
to key the rig and to connect the modulator out-
put to the rig’s audio input.

The circuit built around U13 prevents the in-
terface from entering the transmit mode when
the PC initializes the printer port during power
up. The QD output is cleared at power up, or
when the interface is in the receive mode. The
software strobes U13-4 eight times to enable the
transmil mode.

Construction

Several point-to-point and wire-wrapped pro-
totypes have been built successfully. Altemate-
ly, a PC board and/or a complete kit of parts is
available from A & A Engineering (2521 W.
LaPalma, Unit K, Anaheim CA 92801; (714)
952-2114, see the Parts List for details). A 25-
pin D-SUB connector is used for the interface-
to-printer port connection. A microphone con-
nector 1s used to connect audio and PTT to your
rig. In addition a +/-12-volt 100 mA and a 5-
volt 300 mA power supply are required.

Alignment

Connect the interface to your computer’s
printer port. You must change the LPT: parame-
ter in SSTV.CFG to LPT:2 if you connect the
interface to LPT2. Connect the modulator’s tape
oulput to the demodulator input with a jumper
wire, Select the Loopback function from the
SETUP menu (see Photo G). This causes the
modulator to produce a sequence of 1200 Hz,
1500 Hz, 1900 Hz and 2300 Hz tones. The pro-
gram reads the resulting values from the A/D
converter and displays them graphically. Adjust
RO and RV until the indicators line up with the
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corresponding arrow heads. The indica-
tors for the sync and white levels should
just reach the0 and 255 arrows. If you go
beyond those points, you may not be
able to set the 1500 and 1900 Hz levels
correctly. Press the space bar to momen-
tarily pause the program. The values dis- |
played on the right side of the screen
should be within +/- 4 of 0 70, 164 and
255.

[NOTE: Those of vou fortunate
enough to have 486 machines will need
to switch them out of the turbo mode
when running the loopback program.}

Operation
The user interface i1s quite simple
since it was designed for single

keystroke operations. There are four Photo C. An actual received image using the View-
menus in the current software (Photos Port VGA SSTV system.

D-G). Switch between the RECEIVE
and TRANSMIT menus by pressing “r”
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Figure 3. (a). Schematic diagram of the SSTV demodulator section. (b) Schematic of the SSTV
modulator section.



CAN YOU SPOT THE ANTENNA?

Neither can your neighbors.
At last, a solution to antenna

restrictiuns.The Ventenna™ g

quickly slips over your existing
vent pipe, and your signal really

gets out! It's nearly invisible and &

the most rugged antenna made.

And Now, introducing the VT-27
dual-bander for 2m and 440!
Orderyour VT-27 foronly $74.95

The 2m, 220, 440, and scanner |

versions are only $49.95

Please add $4.50 for shipping and handling. Dealer inquiries invited.

¥
: i /i “%W Your HAaM DoLLAR GOES

P.O. Box 445, Rocklin, CA 95677
Orders: 1-800-551-5156
General: 1-916-624-7069

Now available at Ham Radio Outlet
and Amateur Electronic Supply.

The
Forbes
Group
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CIRCLE 228 ON READER SERVICE CARD

FURTHER AT...

*Custom Graph:cs with your Call Sign
4 Screens (2 Hi-res/2 color bar)

12 VDC Operation

*Instant Video ID

*Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840
(419)422-8206

ELKTRONICS

12536 T.R. 77
. Findlay, OH 45840

. m (4190 4228208

AMATEUR CENTER

*AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

CALL OR WRITE FOR SPECIAL QUOTE

When it comes to
FAST DELIVERY, HONEST DEALING and

CAI"l us PROMPT/DEPENDABLE S-E-R-V-I-C-E back-up 2
NOW! We don't just advertise it—WE GIVEIT! SNEEHL&LR“Tunﬁ #de E
o "‘”“’h HAM EQUIPMENT

In 1937, Stan Burghardt (W@IT), because of his intense interest in

. : e : : Call or Write Us Today For a Quote!
amateur radio, began selling and servicing amateur radio equipment F

You'll Find Us to be Courteous, Knowledgeable

SELECTION

in conjunction with his radio parts business. We stand proud of this and Honest
long-lasting tradition of Honest Dealing, Quality Products and SERVICE b
Bepemme HS"E'R'F','C'EI :! 2 FHQHE (M) m 731"

rax (605) 886-3444

Above all, we fully intend to carry on this proud tradition with even
more new product lines plus the same “‘fair’’ treatment you’ve come

SATISFACTION!

to rely on. Our reconditioned equipment is of the finest quality with 30,
60 and even 90-day parts and labor warranties on selected pieces.

And always remember:

— WE SERVICE WHAT WE SELL —

YAESUO

FT-1000D

AEA Belden Diamond Palomar

Alinco Bencher Hustler Radio Callbook

Ameritron Bird ICOM RF Concepts

Amphenol Butternut Kantronics Ritron ol , ,

Ampire Centurion Kenwood Rohn ] DeosRs Top performing HF. Equipped

Antenna CES Larsen Telex/Hygain S with direct digital synthesis,
Specialists Comet MFJ Ten-Tec 200 watts, dual receive, 100

Astron Cushcraft Mirage/KLM  Unadilla/Reyco memories built-in antenna

B&w Daiwa Outbacker  Yaesu tuner. If you want the very best,

Antenna only the FT-1000D will do!

Write today for our latest Bulletin Used Equipment List

Wﬂlnrhuwn SD 57201

CALL, WRITE OR FAX
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Photo D. The Main menu of the SSTV program.

Photo E. The Transmit menu of the SSTV program.

or “1." Press “escape” to bring up the ADDI-
TIONAL FUNCTIONS menu from which you
can load and save pictures to disk. The SETUP
menu can be accessed from the ADDITIONAL
FUNCTIONS menu. Pressing “g™ at any menu
lerminates the program.

Receive Mode

Modern SSTV transmission formats include
a cigital header called a Vertical Interval Signal
(VIS) 1o indicate to the receiver the mode being
sent. The current software does not support the
VIS in the receive mode. Courteous SSTV op-
erators will also identify the mode by voice be-
fore transmission. Listen for the sending station
to send two short tones which signal the start of
a picture. Press the appropriate function key to
begin reception. Press any key during reception
to abort.

The program uses the VGA's 320 pixels by
200 lines display mode. Modes that use 128
pixels by 120 lines are displayed in full. Modes
with more than 200 lines will be received in
full, but only the first 200 lines will be dis-
played. When the transmission is complete,
press any key to return to the main menu (see
Photo D). The received picture disappears from
the screen, but is saved in memory. Press EN-
TER 1o re-display the picture. This time, the
software “losses out” every sixth scan line so
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that the entire picture fits
on the 200 line display.

While receiving, the
program displays the pic-
ture with a default palette
of colors selected from
256 thousand possible
choices. Although this
produces reasonably good
pictures, you have the op-
| tion to do some image pro-
| cessing to improve them.

Press ESC to enter the Ad-

ditional Functions Menu

(see Photo F). Save the
picture to disk. You will be prompted for a file
name. After the file is written, selecting CUS-
TOM COLOR PALETTE LOAD invokes an
image processing function which analyzes the
picture to make a better selection of 256 colors
with which to represent the picture. Enter the
file name of the picture previously saved to
disk. The routine takes about 30 seconds on a
20 MHz 386, so be patient. When the routine
finishes, it will display the improved picture.
There 1s no need 1o save this version of the pic-
ture since it 1s already saved with 32K color res-
olution.

You should be aware that since the VGA can
display only 256 colors, a small error in fre-
quency can result in a large error n color. The
received picture will usually be too pink or too
green if you are off frequency. A scope connect-
ed to TP3 makes a convenient tuning indicator.
While receiving a slow-scan signal, tune the ng
so that the tips of the sync pulses are at zero
volts. With practice, you will learn to tune in
pictures without using the scope. Some stations
now have the capability to send a constant 1200
Hz tone. While in the RECEIVE menu, press-
ing “+" will produce 5 seconds of 1200 Hz au-
dio from your PC’s speaker. Use this tone 1o ze-
ro beat the received tone.

While in the TRANSMIT menu (see Photo
F), pressing “+" will send 5 seconds of 1200 Hz

Figure 4. Power supply schematic diagram.

against which other stations can zero beat their
locally generated 1200 Hz tone.

You should also be aware that the ROBOT
modes are susceplible to noise. In particular,
when noise occurs during a sync pulse, the soft-
ware might skip an entire scan line of the video.
Noise which occurs during a scan line gets
translated into video and typically appears as
“snow.” I have received “closed circuit™ pic-
tures with S-7 to S-9 signals and a noise level of
about S-3. Keep in mind that the overall signal
t0 noise ratio is more important than the signal
strength.

Transmit Mode

Most SSTV operators using commercial
equipment have a video capture device with
which to digitize their own pictures. There are
many such devices available for the IBM PC
ranging in price from 589 to $3,000. The least
expensive boards can digitize monochrome
video only. Each frame takes several seconds to
digitize, so the subject must remain very still.
This type of board is referred to by slow-scan-
ners as a “digitizer.” Creative SSTV operators
have learned to use digitizers to produce color
pictures by using color filters in front of the
camera lens and then mixing red, green and
blue frames to make a composite color picture.

The more expensive devices (5350 and up)
accept an NTSC video signal from your color
camera or VCR and digitize a frame in 1/30 of a
second. These are referred 10 as Real Time
Frame Grabbers. These are more appropriate for
digitizing live subjects such as yourself proudly
posed in front of your hard-earned ham equip-
ment., Some examples of digitizers are: Color-
burst, Ventek and Digital Vision Computereyes.
|Ed. Note: See this month’s ATV column for a
discussion of video digitizers.)

Either type of device will usually come with
software which controls the digitization and
storage 1o disk of pictures. These usually store
the digital picture in a common image file for-
mat such as GIF, PCX or TGA. ViewPort VGA
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STARTEK Bar Graph counters are simply
finding frequencies, testing, adjusting, repairing or locating
RF devices. Superior sensitivity, longer battery operation,
high quality USA construction and sub-compact size are < DESIGNED & ASSEMBLED IN THE USA

just a few of the reasons to select a STARTEK counter.

ACCESSORIES:
#CC-90 BLACK VINYL CARRYING CASE $12.00
#TA90  TELESCOPING BNC ANTENNA 12.00
#P-110 PROBE, 200 MHZ, 1X-10X 39.00
#M207IC  CABLE FOR MFJ-207/208 10.00

the best for

STARTEK internATIONAL INC

STARTEK

FREQUENCY COUNTERS

o

[ MODEL 15-BG

ULTRA HIGH SENSITIVITY
RF DETECTOR - COUNTER

2 INCH LED BAR GRAPH
Regular $220. value !!

$169.

SPECIAL LIMITED TIME OFFER
PLEASE MENTION THIS AD FOR SPECIAL PRICE

STANDARD FEATURES FOR ALL 6 MODELS

* 3to 5§ HOUR BATTERY PORTABLE OPERATION

¢ NI-CAD BATTERIES & 110VAC ADP/CHARGER INC.
* 1 PPM TCXO TIME BASE WITH EXTERNAL ADJ.

* 3 GATE TIMES, AUTO DECIMAL PLACEMENT

« HOLD SWITCH (WORKS PROPERLY- NO GATE CHQG)
¢ 9-12VDC AUTO-POLARITY POWER INPUT

e StarCab™ QUALITY ALUMINUM CABINET

* COMPUTER AIDED CIRCUIT DESIGN

* TOP QUALITY COMPONENTS - SOCKETED IC's

* COMPATABLE WITH MFJ-207/208 ANT. ANALYZERS
e FULL YEAR PARTS & LABOR LIMITED WARRANTY

_—

SAME DAY SHIPMENT
Orders & Information

FACTORY  305-561-2211
ORDER  800-638-8050 [~
LINES  ~ Fax 305561-9133 |
TERMS: Shipping-handiing c! for Florida add $4 + tax, m
US & Canada add 5% ($4 min - $10 max), others add 15% of | \Pike 1}

* NEW LOWER PRICES

1350 2500

*$189

398 NE 38th St., Ft. Lauderdale, FL 33334
SELECT YOUR STARTEK POCKET COUNTER™ TODAY !

10 HZ - 2400 MHZ
HI-Z INPUT - LO RANGE  HI-Z INPUT - LO RANGE
HIGH SENSITMTY

lotal. COD fee $4. VISA, MC or DISCOVER accepled. Prices
& specificalions subject to change without notice or obligation.

LI BT FREOUSeCT COUSTER

e
oI S

L o

isoopopo)|

15-BG 35-BG
1 MHZ - 1500 MHZ

ULTRA HIGH SENSITMITY ULTRA HIGH SENSITIVITY
2 INCH BAR GRAPH 2 INCH BAR GRAPH

$SPECIALS $265

=500
10 HZ - 3600 MHZ
HIGH SENSITIVITY

$250
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New C5608DA True Twin Band Mobile Transceiver
Control the C5608DA completely from its remote microphone
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40 MEMORY CHANNELS

BRUAD RX FREQUENCY COVERAGE: VHF RX 115 MHz to 180 MHz (with

OTHER KEY FEATURES: less than 0.158uV sensitivity for 12DB SINAD between 130 and 165 MHz

> Unbeatable 0.158uV sensitivity. 5 g typical, spec guaranteed in ham bands only). Plus incredible UHF RX
» 50 Watts out on 2M, 40 on 70cm, 10W Mid and 3W Lo. capability of 328 MHz to 500 MHz! Supplied TX is Amateur Bands only,
» Eight kinds of scan, including scan for correct CTCSS. but can be modified for MARS & CAP, proof of participation is reguired
» Industry standard DTMF paging and code squeich.

» Repeater mode plus Full Duplex Cross Band Op. For more information on this and other STANDARD products, contact yoer nearest STANDARD deaier

> imprﬂ‘ﬂi’fﬂ diSﬂ'ﬂ"g‘ and Iﬂgi'ﬂ‘ﬂ] ﬂpﬁl’ﬂliﬂl‘l- Specificanons, price and leatures are subject 1o change without ohligation or notice

4 i&param Volume and Squelch controls for each band. ﬁg"g:;'*m““ Radio Products, Inc -

» Automatic mute gives priority to one band. iles Ilinois S

> Built in CTCSS Encode Decode. o) TS0 - STANDARD

CIRCLE 122 ON READER SERVICE CAR

» Much more...
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Photo F. The Additional Functions menu,

UiewPort U6A - Slow Scan Television Systew - AT Belease 2.2

“PARANLTER SETUP AENUS

BUN LOGFBACK TEST
N TUNING INDICATOR

Photo G. The Parameter Setup menu.

o BLK
i WHT PT1

MIKE CABLE
CONNECTOR
(viewed from cable end)

1=Mike Hot
2=PTT (Hot)
3=PTT (Ground if applicable)
4=Mike Ground
BLK

PTT  wHT

MIKE CHASSIS
CONNECTOR
(viewed from wiring end)

Figure 5. Microphone jack wiring to the
SSTV interface.

version 2.4 software supports the 256 color
PCX and 32K color TGA file formats.

If you do not own a video camera or frame
grabber, you can find thousands of pictures
stored in the GIF™ file format on computer
bulletin boards and sold on floppy disks at ham-
fests. Use only the ones made for 256 color
VGA displays. These are usually high quality

ETURN T0 NAIN MENU  ESCH

pictures and offer a wide
variety of subject matter.
Use a program such as
VPIC to convert the GIF
format to PCX format,
This will usually produce
files with resolutions be-
yond the 256 x 240 SSTV
format. Use a program
such as Zsoft’s PC Paint-
brush (256 color version)
or Alchemy Mindworks
Graphic WorkShop to
scale 640 x 480 images to
256 x 240 pixels or 320 x
200 images to 256 x 200
and save them as a PCX
files.

Press ESC to bring up
the Additional Functions
Menu. Load a picture file.
Enter the file name at the
prompt. The picture will
be loaded in full 32K color
resolution and displayed
on the screen in 256 col-
| ors. Press any key to re-
| turn to the main menu.
| Announce to the receiving
i station (and to the dozens
| of others who are “just lis-
|| tening in”) what transmis-
sion mode you will be us-
ing. Now select that mode
by pressing the appropriate
function key. The software
will send the VIS code for
that mode, followed by the
picture. The menu will in-
dicate what mode you are transmitting in. Press
any key during the transmission to abort.

Improve Your Image With ViewPort 32K

Many hams are enjoying ViewPort VGA on
their standard 256 color VGA adapters. Others
have upgraded to the HiColor VGA boards
which display received pictures with full-color
resolution. ViewPort 32K supports HiColor
VGA boards manufactured by Swan Technolo-
gies, United Solutions and Diamond SpeedStar.
I recommend the Diamond SpeedSTAR HiCol-
or board since it is shipped with a copy of Win-
RIX, a very powerful picture editing and titling
program which runs under Microsoft Windows.
ViewPort 32K software is enabled by setting the
HICOLOR parameter in the file called
SSTV.CFG to HICOLOR:1.

Pictures are displayed with 256 colors as
they are received. Pressing the enter key at the
end of the transmission causes the picture to be
repainted instantly using 32,768 colors.

Comments

ViewPort VGA is the result of hundreds of
hours of experimentation, programming and on-
air testing on my pari. I owe many thanks to
John Langner WB20SZ who inspired me to
take on this project and who openly shared his
experience with the Atari version of the system.
Special thanks to Johann NSCST whose 20 over
9 signal was my SSTV test generator into the

Enjony,E;\_[_'E_ﬁ_gi:i
CLIMBING |
YOUR TOWER i

AGAIN

Are you too scared or too old to climb? Never climb
again with this tower and elevator tram system.
Voyager towers are 13 and 18 inch triangular struc-
tures stackable to any height in 7 1/2°, 8 3/4" or 10
Section lengths. Easy to install hinge base, walk Lp
erection. Next plumb tower with leveling bolts in base.
Mnunt_ rotor and large heavy beams on Hazer tram
and with one hand winch to top of tower for normal
Operating position. Safety lock system operates while
raising or lowering. At [ast a cheap, convenient and
safe way to install and maintain your beam. This is 2
deluxe tower system that vou can enjoy today.

SPECIAL TOWER PACKAGE: 50 ft. high by 18" face
tower kit, concrete footing section, hinged base,
HAZER kit, Phillystran guy wires, turnbuckles, earth
sCrew anchors, 10" mast, thrust bearing, tool kit
ground rod and clamp, rated at 15sg. ft. antenna load
@ 100 MPH, $1974.95.

HAZER KITS
HAZER 2 for Rohn 25-hvy duty alum 12 sq ft

wind load 324.9
HAZER 3 for Rohn 25-std alum 85q ft ’

wind load 232.85
HAZER 4 for Rohn 25-hvy gaiv stl 16 sq ft

wind load 303.85
TB-25 Ball thrust bearing 2v4" max mast dia 74.95

Satisfactlon guaranteed. Call today and order
BY Visa, M/C or mall check. Immediate dellvery.

Glen Martin Englineering, Inc.

Dept. A

RR 3, Box 322,

Boonville, MO 65233 P

81 6- 882'2 734 @PE‘L‘EH MARTIN ENGINEERING
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CIRCLE 72 ON READER SERVICE CARD

FAX: 816-882-7200

|

PC GOES/WEFAX

PG GOES/WEFAX 3.0 is a professional fax reception sys-
tem for the IBM PC. it includes an AM/FM demodulator,
software, cassette tutorial and 325 page manaul. Check
this partial list of our advanced features:

Res. up to 1280xB00x256 APT Lat/Lon. Gricls
Unattended Operation  Orbital Predcition
Colorization Frame Looping
Zoom, Pan, Rotation PCX & GIF Export
Contrast Control Grayscale Printing
Tuning Oscilloscope Infrared Analysis
Photometry/Histograms  Variable I0C & LPM

PC HF FACSIMILE 6.0 $99

PC HF Facsimile 6.0 is a complete shortwave FSK fax
system for the IBM PC. It includes an FSK Demodulator,
software, 250 page manual and tutorial cassette. Call or
write for a complete catalog of products.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD
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Parts List
A1,R2, R13,R14 R15,
R16,A17,R18.R33,
R37 R42 R40.R45 10k resistor
R3,R35,R41,R46 R47,
R48,R49 R50,R51 R54 1k resistor
R4 1 MEG resistor
R5,R6,R8, R34 15k resistor
R7,R32,R53 470 ohm resistor
R9.R19,R20,R21,R36,R43 22k resistor
R10,R31 6.8k resistor
R11,R12,R38,RA52 4Tk resistor
R22 R23 A28 R29 R44 39k resistor
R24 R30 27K resistor
R25 K26 18k resistor
R27 R39 100k resistor
Rg 1k pane! mount
potetiometer
Rv. Ro 1k/15 tum vertical mount
PCB potentiometer
C1.C2,C4,C5C6,C7.C10  0.022 uF mylar capacitor
C3 0.001 uF ceramic disc
capacitor
C8,C12,C28 0.005 uF mylar capacitor
Cg,C13 0.002 uF mylar capacitor
C11 0.001 uF mylar capacitor
C14,C19,C20,C21,C28-C38 0.1 uF mono capacitor
C15,C17,C18,C22 10 uF radial electrolytic
capacilor
Ci6 47 uF radial electrolytic
capacitor
C23 0.47 uF mono capacitor (474)
C24,C25 680 pF disc capacitor
C27 1 uF radial capacitor
D1-Dh2 1N4148 diode
Q1 MPSA13 transistor
Y1 4.000 MHz crystal
U1,U2,U3,U4 LM1458 IC
us.ue.u7 74LS161 IC
usa 74L586
ua 74LS00
uioumn 74L5241
Uiz ADC0820
u13 74L593
ui4 74LS14
u1s T4LS04
K1 12 VDC relay
P1 4-pin 0.156" header
P2 S-pin 0.100" header
P3 8-pin 0.156" header
P4 7-pin 0.100" header
P5 25-pin PCB female D
(computer 1/O)
Optional Power Supply
C1 2200 uF/16V radial electrolytic
C4.C7 470 uF/35 V radial electrolytic
C2,C5,C8 2.2 uF radial
C3.Cs,Co 0.1 uF disc ceramic
D1,D2 1N4004 diode
D3 200V @ 1A, WO2M (or WB152)
diode bridge
u1 7805T
uz2 78127
u3 79127
m 28 VCT @ 140 mA & 9V @ 0.5A,
MPC-X-12 power transformer (or ARA 110-X-12)
Misc heatsink, PC board
NOTE:The following are available from A & A Engineer-
ing, 2521 W. LaPalma, Unit K, Anaheim CA 92801.
Phone: (714) 852-2114, FAX: (714) 952-3280.
Complete kit which includes power supply, main SSTV
interface board and a prepunched, painted and lettered
aluminum enclosure
#189-ENC $169.95
Completely assembled and tested SSTV interface unit
in iis case
#189-ASY $220.95
Board level kit without the case or mounting hardware
#189-KIT $120.95
Blank SSTV PC board
#185-PCB $10.95
Biank power supply PC board
#133-PCB §7.95
6-foot, 25-pin male 1o male cable
#6-25-MM $10.00
Shipping/insurance is $5 additional per order. California
residents please add 7.75% sales tax.

wee hours of many a late night, and to W3LDS,
WB2YRH, WB40Q, K4FJK, N4TZJ, KF4ZC,
WA3YAH and KASLWR who wired and tested
the first prototypes.

I hope that this project allows many of you to
participate in this exciting operating mode. As a
courtesy lo stations that operate in other modes,
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Using the ROBOT 400 for Color Receive

Owners of the once popular ROBOT 400 B/W scan converter will be happy to know that they can up-
grade the ROBOT 400 to receive color pictures on a PC with VGA display for about $20. Figure 6 is a
schematic of that interface. The audio input to this circuit is connecled across the Receive Contrast
control on the 400. The ROBOT 400 provides all the necessary power supplies.

To modify the ROBOT, remove the cover and unplug the main circuit board. You'll find plenty of room
in the bottom of the ROBOT unit to mount the interface circuit shown in Figure 6. There is a terminal
strip inside of the 400 where you can tap into 5 volts and +/- 12 volts for the interface circuit. When
you mount the circuit in place, make sure you have the RO and RV pots positioned so that you can
reach them with a tuning tool through small holes in the ROBOT. Tap the interface circuit onto the
“hot” lead of the Receive Contrast control on the 400 as shown and run a ribbon cable out of the
ROBOT between the chassis and the case over to your computer’s parallel port. If you want a fancier
installation, you may want to mount a DB-25 connector on the back of the ROBOT. Then just reinstall

the ROBOT main PC board and power it up.

To adjust the ROBOT interface circuit, send a 1200 Hz tone into the audio input and adjust poten-
tiometer RO for O volls as measured at test point TP3. Then send a 2300 Hz lone and adjust poten-
tiometer RV for a reading of 5 volts at TP3. Since there is some interaction between the two adjust-
ments, you will have to repeat these two steps until you achieve the final results. Now just run the
ViewPort software and you have an inexpensive, but powerful, color SSTV receive system.

SSTV Nets
IVCA Sal. 1500 UTC, 14.230 MHz
North American Sat. 1800 UTC, 14.230 MHz
South American Wed. 2300 UTC, 14.236 MHz
European Sat. 1300 UTC, 14.233 MHz
South Pacific Sun. 0400 UTC, 14.247 MHz
Parts Availability

ViewPort VGA Release 2.4 is shipped by A & A Engineering with the purchase of a bare board or kit.
ViewPort VGA software is not copy protected so that it can be made easily available to you through
bulletin boards and other hams, KA2PYJ requests a registration fee of $12 from users of the software.
The ViewPort software is also available from the 73 BBS at (603) 924-9343. If you don't have access
to a modem, you can send $12 directly 1o the author for a copy of the latest version, please indicate
your disk format.

For the latest version of VPIC, send $20 to: Bob Montgomery, 543 Via Fontana #203, Aitamonte
Springs FL 32714-3172.

For the latest version of Graphic Workshop, send $40 to: Alchemy Mindworks, Inc., P.O. Box 500,
Beeton Ontario LOG 1A0Q, Canada.

HiColor is a trademark of Sierra Semiconductors.

Diamond Computer Systems (Model-Diamond Speedstar HC), 532 Mercury Drive, Sunnyvale CA
94086. Phone: (408) 736-2000.
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Figure 6. If you own a ROBOT 400, it can be used as a receive-only front end for the

IBM PC color SSTV program. This circuit is all that is needed between the ROBOT 400
and the IBM PC parallel port for proper operation.

Table 1. Slow-Scan Formats SSTVers (ry to restrict their operations to 3.845,
Currently Supported 71.181, 14.230, 14.233, 21.340 and 28.680 MHz.
Format Color/BW HResolution Comments Hence, you will find it very easy to make a con-
?25“' g :gg" :E ﬁ: mﬁ#&:ﬂ tact at almost any hour of the day on these fre-
24 EZ B/W 255:24«0 Send & ::an: quencies. Please keep in mind that there are of-
36sec. B/W 256 x 240 Send & recaive ten dozens of stations listening in and patiently
Zaaes S s s sk waiting their turn to send a picture or to receive
51 Color 256 x 256 Receive only” others’. Please exercise your best operating
N e e S practices so that we can all continue to enjoy
M2 Color 256 x 256 Receive only this fantastic hobby. “See” you on the radio!

“Software to transmit in these modes is being tested and

will be available from KA2PYJ soon.
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Number 5 on your Feedback card

The Compact-A-Loop

Antenna

80 meters for the apartment dweller.

any of us dream of a super all-band an-

tenna farm. There is nothing wrong with
this dream if you have the odd acre or two of
real estate way out in the sticks. Good luck to
those fortunate few. Many of us will have to
rely on an unexpected windfall to provide the
necessary shekels to achieve this dream. How-
ever, while waiting for the windfall, amateur
transmitting life must go on. Many hams suf-
fer from lack of space, from official and other
diabolical restrictions, and often from a poor
ground. The best idea is to design/tailor-make
the best possible antenna to fit the exisling
space available. Such 1s the Compact-A-Loop.

I designed the Compact-A-Loop by expern-
menting with various 80 meter band horizon-
tal loop configurations not needing any RF
ground. It fits into a room with the transmitter
located on a desk in the comer, and is easily
adaptable for outdoors space.

Figure 1 shows the final Loop circuit,
which is a horizontal delta shape with a 42'
circumference (3' x 14' sides). The Loop can
be resonated via a 2-gang variable capacitor
(C3 and C4), and covers the whole 80 meter
band (3500-3800 kHz). In parallel are ballast
capacitors C2 and C5 (discussed later in this
article). Connection to the 50 ohm impedance
feedline is via Cl, which is a coupling/match-
ing capacitor. The usable bandwidth, without
retuning, on the prototype is approximately
+/-20 kHz of selected frequency. I tried other
horizontal loop shapes, including square, rect-
angular, and some very irregular multisided
shapes. The frequency range changed in all
cases, and the bandwidth was narrower, down
1o +/-3 kHz in one case. Furthermore, to add
to the complexity, the proximity of nearby ob-
Jjects affected both frequency range and band-
width. Extensive experiments indicated that
the final delta shape was way ahead of the oth-
er shapes. One very obvious reason for this is
that it is possible to keep all 3' x 14’ long sides
well away from the walls (see Figure 2) and
other objects. This gave the best usable band-
width, best transmitter loading and range, and
best received signals. Low RF power output of
7 or 8 watts CW was used in all tests, and is
used in operation. No harmonic radiation or
TVI1 was detectable.

The Loop is omnidirectional with a useful
forward “hump™ on B around the junction of
B and C. Figure 2 shows how this “hump” has
been oriented approximately east southeast,
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Figure 1. Diagram of the Compact-A-Loop.

giving a small peak right across Europe and
well into the USSR. Ideally, this small peak
should point westward to gel maximum sig-
nals to North America, but this was not possi-
ble here. Apart from this small peak, the Loop
is omnidirectional.

Construction

The Loop consists of 42 of white stranded
#20 PVC covered wire This is quite adequate
for low power operation. You may want to use
larger diameter wire for higher power outdoor
operation. The Loop was erected with three
equal sides (A + B + C). It i1s held 10" below
the ceiling, and is supported by lengths of 8 Ib.
breaking strain nylon fishing line which, along
with the white PVC wire, is inconspicuous
against a white ceiling. Figure 4 shows a
space-saving compressed version, still using
42 feet of wire (discussed later).

The ends of A and C are dropped down 3"
(Figure 2) and fitted with 4mm plugs (PL1
and PL2) to plug into the top of the tuning unit
(Figure 3).

The Tuning Assembly

The tuning unit (Figures | and 3) is some-
what unusual. It is assembled into a plastic
box raised from the operating desk by a verti-

cal post so that the top is just below the apex
of the loop, which plugs into sockets SK1 and
SK2. A 1/4" (6mm) diameter wood dowel re-
mote control shaft drops down so that the con-
trol knob is conveniently reached by just rais-
ing your left hand a few inches off the desk.
The resonating variable capacitor (C3 and C4)
is a 2-gang 210 + 210 pF with integral 3:1 re-
duction drive. An altemative would be to use
another make and fit an external slow motion
drive. C2 and CS are 33 pF (750 volt) silver
mica ballast capacitors, selected to ensure that
the 80 meter band is fully covered. Altemative
values, up to +/-15 pF, may be required if the
Loop configuration is changed in shape. The
frequency range may be affected slightly by
the proximity of surrounding objects.

Coupling/matching capacitor Cl is a 150 pF
ceramic (1 kV). It couples one end of the Loop
to 5 feet of RG58 coaxial 50 ohm impedance
feedline, which exits through a hole in the rear
of the box, and is cleated at the back of the
vertical post, down to the transmitier/receiver.
In original tests C1 was a 250 pF variable ca-
pacitor—however, I found that 150 pF (on the
V() was optimum and not critical, so a fixed
capacitor was substituted,

The tuning umit layout 1s shown in Figure
3a, and the actual mounting used here is in
Figure 3b. The mounting can be adapted to
suit individual requirements. If the Loop is
erected in a loft or outdoors, a remote tuning
arrangement will have to be devised. If the
Loop is erected outdoors, it should be possible
to put the tuning unit just inside a window.
The plastic box I used had a metal panel which
was replaced with a small piece of plastic
sheet.

Operation and Results

The resonating capacitors C3 and C4 are
tuned for maximum signal on “receive” at the
desired frequency. For example, here it is often
resonated at 3550 kHz, giving a usable range
of 3530-3570 kHz without retuning C3 and
C4. The transmitter is loaded into a dummy 50
ohm load in the usual way. On “transmit™ with
the Loop connected, only a very minor adjust-
ment of C3 and C4 and transmitter loading
may be needed—if at all. The frequency range
can rapidly be achieved by adjusting C3 and
C4.

I made a first tentative CQ at 0400, using 7
watts CW output when the conditions were
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ACE Communications Monitor Division
10707 East 106th Street Fishers, IN 46038

Scanner & S Shortwave
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AOR AR1000XLT

$429.00

AM Broadecast to
Microwave e
1000 Channels

500KkHz to 1300MHz mveragﬂ in a
programmable hand held. Ten scan banks, ten
search banks. Lockout on search and scan. AM
plus narrow and broadcast FM. Priority, hold,
delay and selectable search increment of 5 to 995
KHz. Permaneni memory. 4 AA ni-cads and
wall plus cig charger included along with belt
clip, case, ant. & earphone. Size: 6 7/8 x 1 3/4 x
2 1/2. Wt 12 oz. Fax fact document # 205.

AR2500

£429.00
2016 Channels
1to 1300MHz

Carputer Control

62 Scan Banks, 16 Search Banks, 35 Channels
per second. Computer control for logging and
spectrum display. AM, NFM, WFM, & BFO for
CW/SSB. Priority bank, delay/hold and
selectable search increments. Permanent memory.
DC or AC with adaptors. Mtng Brkt & Antenna
included. Size: 2 1/4H x 5 5/8W x 6 1/2D. Wit
11b. Fax fact # 305

AR3000

$1095.00
400 Channels
100KHz to 2036MHz

Extreme coverage, excellent sensitivity, plus
processor controlled band pass filtering and
attenuation to eliminate interference. Top rated
receiver in its class, offers AM, NFM Wide FM,
LSB, USB, CW modes. RS232 control. Lockout
in search. 4 priority channels. Delay & hold &
Freescan modes. AC/DC pwr cord and whip ant.
included. Size: 3 1/7H x 5 2/5W x 7 7/8D. Wit
2lbs., 100z. Fax fact document #105.

Free Stuff

Demo disk of SCS (scanner
control system) software for AR
3000 & AR2500. Call toll free
to order. Also, Free with AR2500: Control
software, a $49.95 value. Allocation chart of all
voice frequencies. Dial Fax Facts for doc. #999.

Bearcat
T60XLTM

$249.95
100 Channel
800 MHz
Five banks of 20 channels each. Covers 29-54,
118-174, 406-512 and 806-954MHz (with cell
lock). Features scan, search, delay, priority,
memory backup, lockout, service search, &
keylock. Includes AC/DC cords, ming brkt,
antenna, Size: 7 3/8 x 6 15/16 x 1 5/8. Wi:
7.51bs. Fax fact document #550.

Bearcat
590XLTX

$199.95
100 Channel
11 Band

Five banks of 20 channels each. Covers 29-54,
118-174, and 406-512MHz. Features scan,
search, delay, priority, memory backup, lockout,
service search, & keylock. Includes AC/DC
cords, ming brkt, antenna. Size: 73/8 x6 15/16 x
1 5/8. Wt: 7.5lbs. Fax fact document #570.

Bearcat
560XLTZ

$99.95

16 Channel
10 Band

Compact, digital programmable unit covers 29-
54, 136-174, and 406-512MHz. Features scan,
WX search, delay, priority, memory backup,
lockout, review,& auto delay. Includes AC/DC

cords, mtng brkt, antenna. Size: 73/8 x6 15/16 x
1 5/8. Wt: 2.51bs. Fax fact document #560.

|M0bi1e Scanners I Hand Held Scanners

Trident POBGOE00 o e
TR-2C [Q L. | Q]
$89.95 = logsoogee FY VR | &

Scan/CB with optional radar detector
Scans pre-programmed by state channels in low,
high, UHF & T bands. Weather, 40 ch. CB

receive plus mobile relay. Size: 73/8 x6 15/16 x
1 5/8. Wt: 2.51bs. Fax fact document #580.

AOR 900 $199.95
100 Channel 800 MHz
Five scan banks 5 search
banks. Covers 29-54, 118-
174, 406-512 and 830-950 :
MHz (no cell lock). Features scan, search, delay,
priority, memory backup, lockout, service search,
& keylock. Includes AC/DC cords, mtng brkt,
antenna. Size: 7 3/8 x 6 15/16 x 1 5/8. Wt:
7.51bs. Fax fact document #650.

Bearcat 200XLTN

$239.95 200 Channels 800 MHz
Keyboard Programmable.

Ten scan banks plus search. Covers
29-54, 118-174, 406-512 and 806
956 MHz (with cell lock). Features
scan, search, delay, 10 priorities,
mem backup, lockout, WX search, &
keylock. Includes NiCad & Chrgr. Size: 1 3/8 x 2
11/16 x 7 1/2. Wi. 32 oz. Fax Facts # 450

Bearcat 100XLTN Now $159.95
100 Channels, Keyboard Programmable.

Similar to 200XLTN above without B0OMHz. Fax facts #460

Bearcat 70XLTP Only $139.95
20 Channels Keyboard Programmable.

10 Band Hand Held with Ni-Cads & Charger. Fax facts #470

Bearcat 5656XLTR Now $99.95!

10 Channels Keyboard Programmable.
10 Band with LCD. Requires SAA's . Fax facts #480

Mag Mount Antenna. Easy to install whip antenna with 20'
of coax & heavy duty magnet BNC MA 100 $19.95
Base Antenna. 25 to 1000MHz coverage with 50’ of coax.
All mounting hardware included. BNC AS 300 §59.95
External Speaker. Base or mobile mount. MS190 $19.50
Wide Band Pre- Amp. Vanable gain up to 20dB covers 100
KHz to 1500MHz 9Vbatt included. BNC. GW-2 $89.04
Interference Filter. Filters and eliminates common causes of
interference to scanners. BNC. Model MPIF-1.  $59.00
Downconverter. Converts B0OMHz freqs to 400MHz for 3
band scanners. Quartz locked, 9V batt. DC89. $89.00
Extended Warrantles & Service. Extended warranties
available for most models. Call for quote. Out of warranty
service by ex- Bearcat/Regency factory techs. Call for quote.

‘ Table Top Scanners I

Bearcat 855XLTE Now $179.95!

50 Channels Keyboard Programmable with B00MHz. LCD
display, lock, priority, Search, WX, Fax facts #655

Bearcat 142XIM  Only $87.95

16 Channels wiath 10 bands, LED display, lockout, prionity, WX
scan , review key and memory backup. Fax facts #660.

Bearcat 147X1L.J Now $93.95

16 Channels with 10 bands. Track tuned, LED display, priority,
WX search, review, memory backup. Fax facts #670.

Bearcat 172XIM Only $124.95

16 Channels with 10 bands. Track tuned, LED display, prionty,
WX search, review, memory backup. Fax facts #680,

Bearcat
S00XLX

$239.95

12 bands and 40 channels with B00MHz and
nothing cut out. AC or DC. Fax facts #690.

‘ 2 Way Radios '

VHF hi band programmable mobiles as low as
$299.95. Call for quotes or Fax Fact #7535
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Call Toll Free, 24 Hours a Day! Dial 1-800-445-7717. Fax Toll Free, 1-800-448-1084

E 800 numbers operational in all 50 states, plus Canada. For international voice lines, dial 317-842-7115 or fax 31 T-B49-B?94

Service & Sup

L]
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-
L]

a ACE Communications 10707 East 106th Street, Fishers, IN 46038
port hours: Mon. -Fri. 9AM. o 6P.M,, Sat 104 EST. MasterCard, Visa, Checks, Approved PO's & COD.
(add $5.00) & AMEX (add 5%.) Prices, specifications and availability subject to change. Flat rate shipping & handling charge, $4.95
perunit Express shipping available , no express C.O.D. One week trial, no retums accepted two weeks after onginal receipt
without substantial restocking charge. Al units carmy full factory wamanty. Indiana residents add sales tax ;
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Why buy a TNC?
PC HE FAX + PC SWL §179.0

SPECIAL COMBINATION OFFER

For a imited time. § you order PC HF FAX $99 (see our
gther ad in thes issue), you can add our new and improved
PC SWL 2.0 for SB0.00 instead of our reguiar low price of
S99 00

PC SWL contans the haroware, software, mstructions
and frequency lists needed 10 alow you 1o recene a vast
vanety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatible computer
and an S58 shortwave recever. The product consists of:

Demodulator

Dé%ltal Signal Processing Software

200 Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassetie with Samples

PC SWL automatically decodes Morse code, RTTY,

AMTOR, SITOR, NAVTEX and ASCIL
PC SWL lets you tune in on worid press services

meteorosogical broadcasts, ham racho operalors, coastal
shore stations, aviahon telex and much more digtal action
on the shortwave bands. Why pay for another expensive
box when a ssmple nterface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilioscope

al Wavetorm Presentations

Auto Calibration and Code Recognition

Continuously Tunable Filter Frequencies

Variable Shift

Adjustable CW Filter Sensitivity

Unattended Capture and Printing

Integrated Text Editor

inmtegrated Log and Database

Shell to DOS applicathons
el Seamiess Integration with PC HF Facsimie

or write for our complete catalog of products.

Visa & MasterCard weicome.

Software Systems Consuiting
615 5. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
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Figure 2. Installation of the Loop.

bad. It was immediately answered by a station
about 1,000 miles away. Though his signal
was very weak, he gave an excellent report.
Subsequent operating results were quite excel-
lent between 0300 and 0500, several momings
per week.

Let me stress that this Loop, as described, is
a low-power antenna for indoor use. High
power, indoors, can be dangerous and may be
lethal. 1If the Loop is erected outdoors, then
higher power can be used. The wire gauge
should be increased, and possibly higher volt-
age rating capacitors should be used.

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P.Amp $299
1691 MHz Receiver

model TS-1691-Recvr $450
Decoder Board & Software

model TS-VGA-SAT3 $300
Decoder Board & Software

mode! TS-VGA-SAT4 $399

Low Loss (microwave) Coaxial Cable (65 ft)
with connectors.

model 1691-coax ass'y $55
1691 MHz Loop-Yagi Antenna

model 1691-LY(N) $99
1691 MHz Loop-Yagi Extension

model 1691-LY-XTN $85

[emonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system.  $5

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

=
SPECTRUM INTERNATIONAL, INC.
@ Post Office Box 1084, Dept. S

Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145
Fax: (508) 263-7008

SK2

12
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Parts List

C3,C4 210+ 210pF 2-gang variable capaci-
tor with integral 3:1 reduction drive

C2,C5 33pF 750 volt Silver mica capacitor
(see text)

C1 150 pF 1 kV  Ceramic disc

Loop A+B*C is 42 feet of white #20 PVC cov-
ered stranded wire (larger diameter
wire is advisable for outdoor installa-
tions.).

PL1/PL2 4mm Banana plugs

SK1/SK2 4mm Banana sockels

Box Plastic box 5-1/16" x 2-5/8" x 1-5/8"
Tandy (Radio Shack), (120 x 65 x 40
mm), Cat. No. 270-233 Metal lid re-
placed (see text)

Feediine RG58 coaxial Approx. 60" used

Tuning 1/4" (6mm) wood dowel to required
length
Shaft (36" used on prototype) + shaft coupler

+ bracket and panel bush and knob

CEILING 80" HIGH

comeemt - - -
OF ROOM | -
i C
| | pox LOOF WIRE ABOUT 3°
E J BELOW CEILING
REMOTE | 4
TUNING SHAFT i
WITH i‘.HﬂH-I—-
NOTE :
SHELVES USED FOR
EQUIPMENT aAND
BOOKS (NOT SHOWN | SHELF
ST
DESK
Bl
FLOOR LEVEL === 4

Figure 3. a) Tuning unit (with remote tuning
shaft). b) Configuration used on the proio-
Iype.

Ideas

The results obtained with the configurations
shown in Figures 1 and 2 indicate that the high
voltage points are on Loop arm A; B and C
give maximum radiation. It is well worth try-
ing areversal of PL1 and 2 in SK 1 and 2.

During experiments [ tried a compressed
version of the Compact-A-Loop (see Figure
4). The effective area taken up by the Loop
was reduced by about 20/25%. Various angles
were tried (AB) from 45 to 70 degrees. The
usable bandwidth was about +/-15 kHz and an
extra 15 pF was added to C2 and CS5. This was
still a very usable antenna.

I didn’t try this Loop on other bands, but
you would have little difficulty in adapting the
design for this purpose.

Conclusion

This Loop antenna is a very useful, effi-
cient, low-power device for the TXer with re-
stricted space who wants to work on the 80
meter band. It is low cost, quick to erect, and
has very obvious potential for the experi-
menter. It has given excellent results with no
measurable harmonic radiation and no TVI on
a TV receiver very near. 73]



f WE SHIP WORLDWIDE _-‘\,1
Barry Electronics Corp. e
WORLD WIDE AMATEUR RADIO SINCE 1950 212-925-7000

Your one source for all Radio Equipment! ) Los Precios Mas Bajos en Nueva York

WE SHIP WOHLDWIDE'
KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.

Saturday 10-5pm/Sunday 11-2pm FDRS]

Monday-Friday 9 to 6:00 PM ONV Safety
Come to Barry’s for the best buys in town belts- in stock

ﬁﬁg CONTACT US :ﬂ‘f ¥ oy
FOR THE LATEST IN ICOM

r~
| < COMMERCIAL
X AR AL HAM SHORTWAVE IC-R71A, 751A, 781, 229H, R-7000, IC-765, I
i " -4 _'E' iy W 5 :.' i HAD]DE AND SCANHEH IG‘TEE1 EEEDH., ?Eg EI?EE'. fl::-gﬂ"l. H-?1ﬂﬂ,
Lewis WESi*LEGl:lIIt:{ ::?:;E;H“ KB2RV @;& %ﬂ IC-2410A/2500A, R-1, R-72, R-100, P2/P4AT
Business marine aviation, YAE SU P s
ham radios and scanners. FT-767GX, FT-890, FT-747GX, FT-990, Tl
FRG-8800, FT-736R, FT-1000D, FT-415/815 .
KENWOOD FT-5200, FT-2400, FT-470, FT-411E :
W o . . ANTENNAS YAESU ICOM § Landmobile HT's CES
PIERR Rt /.. ACS, Cushcraft, Hy-Gain FT-23R/26/76 IC2/3/4SAT ;_ MAXON. MOTOROLA. C Simplex Autopatch SDI-50 Will Patch FM
Peest e Hustler, KLM, METZ, Urban, FT411E-811-911 ICO2AT/2SRA £ YAESU: FTH 2008/7008 Transceiver To Your Telephone. Great For

| FTH-2008/7008 |C2/4GAT/24AT § UNIDEN, REGENCY, KING,
IC-A21/U16 B MARINE ICOM: M7, M56, M700

Telephone Calls From mobile To Base. Simple
&\ AVIATION ICOM: A21 HT., TAD  Touse. SDI-50

TS450S/AT, R-5000, TS-850S, TM 241/A/

Brivars Patoh X "'”"m. ﬁ
441A, TR-751A, Kenwood Service Repair, # . . e ™ ® "

[t SRR Rl )

TS140S, TS690S, RZ-1, TS-790A, TS950SD. Connect Systems {CSI}
TH-78A, TH2B/48A, TM-941A, TM-741A, PRIVATE PATCH V, Duplex 8200,
TM-732A, TM-841A CS800

TUNERS STOCKED:

MARINE RADIOS
ICOM M7, M11, M56, M700TY, M800
AVIATION PORTABLE ICOM A-21

NYE MBV-A 3 Kilowatt Tuner §

KING KX-99
Budwig ANT. Products AOR-ARS00, 1000, 2500, Eﬂﬂﬂ-. IC-H16/U16 b
FLUKE 77, 83, 85, 87 Multimeters | 3000—wide range scanners | IC-W2A MOTOROLA RADIUS
COMMERCIAL RADIOS
GEOCHRON
World Time Indicators MOTOROLA

Covercraft/Coaxseal Stocked

commerciaL | Kantronics

& HAM KAM, KPC I, SHORTWAVE RECEIVERS
REPEATERS | KPC IV, Data Engine, STOCKED

VoCom/Mirage/Alinco
VoCom/Mirage/TE SYSTEMS

Amplitiers & 5/8 \HT Gain computer Interfaces

b L LR TR TR TR T
B o P TLYN ATT M BT B RN LT

Antennas IN STOCK Stocked: MFJ-12708B, waR R, | YREe kR
MFJ-1274, MFJ-1224, AEA : :
G&G ELECTRONICS ART1, PK-88, MFJ-1278T, PK-232 MBX MOTOROLA AUTHORIZED DEALER Hﬂdllﬂs for BUSIHESS’ £
Air Disk, SWL, Marse Coach WI/FAX, DRSIPRODUCTS KACHINA COMMUNICATIONS DEALER Gov t, 2‘WEY, etc. %
o AMPLIFIERS Stocked & Serviced, | ER
Panasonlc Wide selection of SW & Amateur AUTHORIZED STOCKED: i E =
Publications RF Concepts ; 1|
Shortwave Radios/Marine S ONY; Mirage Al o1 Lileat FYIEes| g E
DEALER TE Systems HEIL k3 E
Telephone scramblers Phillips DC-777 DIGITAL FREQUENCY COUNTERS EDMSE;DAEEEME [! » I
for cellular and regular FM, MW, LW, SW OPTOELECTRONICS model 1300 H/A, 0-1300MHz EQUIPMENT ! H
phones. $299,% each Cassette Car Stereo 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 IN STOCK 4
. i * i ) o
Lon Wireless i-
— _ EIMA’E} Telephﬂ?l‘;af:rggxp;m in stock Ak %g'
L 3.500 e oty 9 &
e g e s i
Stocked ¥ 12BY7A & el g H_b'" ' = direct to you ,
: IN STOCK FREE of %
I “.: 61455 H':I* - Ellanln .I}f N'ED’ _ S shipping cost. i !
(144, 220, 440 attmeters & QR = R SUPPLIES  NRD-525, X Towers, Antennas, -
MHI}, Isnlﬂnp_ Elements L= L g T BE‘IdE‘“ Wire & Cable, |I'It'| WirE JST135, Mﬂb;ﬁgﬁgéﬂaﬁrﬁﬁ \w
In Stock OPTO KEYERS STOCKED NRD-535D  AMeRITRON AUTHORIZED DEALER

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FoURBLOCKS NORTH OF CANAL ST,, BETWEEN SPRING AND BROOME ST

i : LARGEST STOCKING HAM DEALER We stock: AEA, ARRL, Ameco, Ameritron, Antenna Specialists, Astatic,
New York CIty S COMPLETE REPAIR LAB ON PREMISES Astron, B&K, Belden, Bencher, Bird, Butternut, CES, Cushcraft, Daiwa,

Elmac, Henry, Heil, Hustler, Hy-Gain, Icom, KLM, Kantronics, Larsen, |

COMMERCIA MFJ, Mirage, Nye, Palomar, RF Products, Shure, Tempo, TUBES,
‘‘Aqul Se Habla Espanol”’ STDEHED:IﬂéM?;EtTr: Yaesu, Vibroflex, Duplexers, Repeaters, Scanners, Radio Publications,
BARRY INTERNATIONAL TELEX 12-7670 la, MAXON, Standard,

Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

Eﬂe';ﬁ; h::g'ﬂgscﬁéb?::' HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Monday-Friday 9 A.M to 6:00 P.M. Sty : MMER :
Saturday & Sunday 10 A.M. to 5 P.M. (Free Parking) mobiles, bases, re- CONMBENCIAL RAD IO siveind & 9orvions wn prowives

i s, peaters... Amateur Radio Courses Given On Our Premises, Cali

IRT/LEX-"‘Spring St. Station''. Subways: BMT-
“Prince St. Station”’. IND-"F** Train-Bwy Station" ALL Export Orders Shipped immediately. TELEX 12-7670
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave. SALES 1
Giation y FINAL Technical help offered upon purchase FAX: 212-925-7001
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Number 6 on your Feedback card

ATV Transmitter, Part 1.

Get on ATV easily and cheaply.

by William Sheets K2MQJ and Rudolf F. Graf KA2CWL

he “video revolution™ of the [+
last decade has made avail-
able to the average ham low-cost
cameras and excellent low-coslt
video monitors. With a suitable
transmitter, a simple downcon- |
verter, and a yagi or other anten- |
na suitable for 430 MHz use, it |
1s a lfairly simple matter to get |
on ATV without mortgaging
your house or cramming the
shack with large surplus “boat
anchor” broadcast equipment.
This article will describe a
simple, efficient ATV transmit-
ter for the 420-450 MHz band
(70cm). It is roughly the size of |
a pack of cigarettes and runs

should be very short. Anything
longer than nearly zero may

YR cause problems. Note that 10

*# surface mount capacitors (chips)
are used, as well as ferrite beads.
| Also, tenth-watt (eighth-watt re-
| sistors can be substituted) resis-
tors and miniature NPO ceram-
ics are employed for very short
leads and close component spac-
mng. Tiny slug-tuned coils, easily
made by the constructor using
readily available matenals, are
used rather than commercial,
hard-to-get, large shielded facto-
ry-made types. This gets rid of
coil procurement headaches. If
the dimensions are followed, no

from a 9-volt supply, delivering

up to 1 watt of output (PEP), and

also features full video band-

width (5 MHz) with built-in audio subcarri-

er.

Some possible amateur applications for
this transmitter are:

* ATV base station exciter or low power
transmitter.

* Video “lookie-talkie™ handhelds, in con-
junction with a small pocket TV sel,
downconverter, and miniature camera.

« Radio control applications: aircraft, boats,
elc..

* Video links.

The ATV Transmitter

The transmitter uses 12 transistors, fits on
a2.5" x4" (6.35cm x 10.2cm) PC board and
directly interfaces with “standard”™ video de-
vices. It requires 1-volt p-p, 75 ohm nega-
tive synch video (color or B/W) NTSC or
PAL, and audio input can be 10 mV to 1V
(line level) p-p into 5k ohm. RF output is
nominally 0.75 1o 1.0 watt (peak) into a 50
ohm load. It is easy to build, very repro-
ducible and lightweight (about 60 grams or
2 0zs.). This design can operate over the
range of 7 to 10 volts (9V nominal) at about
300 mA, making NiCd packs a feasible sup-
ply for portable or R/C applications. On-
board audio and video level adjustments are
included.

The transmitter is designed for single fre-
quency operation, but a crystal switch can
easily be added if multifrequency operation
is desirable. While the NTSC system is the
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Photo. The |-watt ATV transmitter.

video format the transmitter is designed
around, PAL operation is possible. Remem-
ber that the transmitter can be thought of as
an AM transmitter with 5 MHz video band-
width, and an (optional) added subcarrier at
4.5 or 5.5 MHz that can be FM modulated.

This project is also an excellent education
in solid-state transmitter circuitry for those
amateurs wishing to get some experience in
this area. Picture quality 1s excellent, and
minimal test equipment (VOM, 50 ohm
load, 5V supply) will suffice.

When building this project, use only the
parts specified in the Parts List. UHF cir-
cuits can be quite critical as to both compo-
nent type and value. Also, proper parts
placement is very important. Lead lengths

problems should result. In par-

ticular, supply bypassing is very
important. We have incorporated chip capac-
itors to guarantee this. By keeping every-
thing small, compact, and by using a shield-
ed, double-sided PC board with good by-
passing techniques, all the possible “horrors”
associated with VHF and UHF circuitry can
be easily dealt with. As long as the design is
exactly duplicated there is no reason 1o en-
counter “nightmare, off-the-wall, weirdo”
problems. The coils are easy to wind and the
largest ones have only eight or nine turmns of
wire (see Figure 4 and the Table). In fact,
several are only loops or pieces of wire,
since inductors required at 440 MHz are usu-
ally in the 0.01 and 0.1 puH range. However,
the PC board is compact, and parts are very
small. A small soldering iron with a pointed

- <3y
L= Ming I 105 120 Mg r Foily- 240 wp ] o 0= S0e]) MAT
ATAL | 2 aF
S-S o 02 a3 o4 s Qs o7 OUTPUT
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Figure 1. Video transmitter block diagram.



9 Autry

ASTHDN Irvine, CAS2/18

CORPORATION (714)458-7277
ASTRON POWER SUPPLIES

o HEAVY DUTY » HIGH QUALITY = RUGGED » RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
I v SOLID STATE ELECTRONICALLY REGULATED * INPUT VOLTAGE: 105-125 VAC

* FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

e CROWBAR OVER VOLTAGE PROTECTION on all Models ¢ RIPPLE Less than Smv peak to peak (full load &
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L low line)

e MAINTAIN REGULATION & LOW RIPPLE at low line input = All units available in 220 VAC input voltage
Voltage (except for SL-11A)

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
* THREE CONDUCTOR POWER CORD except for RS-3A

MODEL VS-50M « ONE YEAR WARRANTY * MADE IN U.S.A.
Colors Continuous ICS* Size [IN] Shipping
MODEL Gray Black Duty [Amps) [Amps) HxW=D WL (Ibs.)
* LOW PROFILE POWER SUPPLY
SL-11A . . 7 11 2% X 7% X Pl 11
1 Continuous ICS* Size (IN) Shippi
MODEL Duty (Amps] [Amps) H=W=xD Wt.alrtl:!l
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 31 x 6% X 7 6
RS-5L 4 5 3% x 6% x 7% 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN) Shippin
MODEL Duty [Amps) [Amps) HxWxD WL [lbs.
RM-12A 9 12 5% % 19 x 84 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12 50
RM-60A 50 55 Tx19x12% ]
* Separate VoIt and Amp Meters
RM-12M B 12 5% x 19 x 8% 16
RM-35M 25 35 DU x 1 x12% 38
RM-50M 50 Lx 19 x12%
RM SERIES  moDEL RM-35M B o o LA, o
HS A SEHIES | Colors Continwous ICS* ) Size [IN) Shipping
" MODEL Bray  Black Duly (Amps) (Amps) HxWxD Wi, [ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 U x6%x9 5
RS-5A . 4 o % X 6% X Tl 7
RS-7A o . 5 7 U xb6hx9 9
RS-7B o . 5 7 4 % T% » 10% 10
RS-10A . B 7.5 10 4 % 7% % 10% 1
RS-12A . . 9 12 4% x 8 x9 13
RS-12B . 9 12 4 %X TV x 10% 13
RS-20A . . 16 20 5x9x10% 18
RS-35A . . 25 35 5x 11 x 11 27
MODEL RS-7A RS-50A . 37 50 6 x 13% x 11 46
& Continwous ICS* Siza [IN] Shipping
ﬂs M SERIES MODEL Duty (Amps| (Amps) HxWxD WL [Ibs.)
Mad b me s 17 1] . o Switchable 'ﬂmwﬁlﬂp meter
RS-12M 9 12 4% x8x9 13
I = Separate volt and Amp meters
RS-20M 16 20 5x9x 10% 18
RS-35M 25 39 X 11 x1 27
RS-S0M 37 20 6 X 13% x 11 4b

S e—

« Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts ® Gurrent limit adjustable from 1.5 amps

to Full Load
Conlinwouns ICS* size [IN) Shipping
MODEL Duly (Amps) (Amps) HxWxD Wt. (Ibs.)
@13.8VDC @10VDC @SVDC @13.8V

VS-12M 9 5 2 12 4> x 8§ x 9 13

VS-20M 16 9 4 20 5 X9 x 10% 20

VS-35M 25 15 7 35 I 29

VS-50M 37 22 10 50 6 x 13% x 11 46

» Variable rack mount power supplies
VRM-35M 25 15 7 35 5% X% 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 x 12% 50
RS-S SERIES 5 ol ranad

e Colors Conlinuous ICS* Size [IN] Shipping
: MODEL Gray  Black Duty [Amps) Amps HxWxD WL [Ibs.)

RS-7S . . 5 7 4 x T'% x 10% 10

RS-10S » . 7.5 10 4 x T x 10% 12

RS-12S . . 9 12 4% x8x 9 13

RS-20S . . 16 20 5 x 9 x 10% 18

MODEL RS-12S

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD
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Worldwide contact:
TERLIN AERIALS
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Willetton W.A. 6155 AUSTRALIA
tel. (011)6194576238
fox (011)6194577737
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in North America contoct:
OUTBACKER ANTENNA SALES
330 Cedar Glen Circde
Chattonooga, TH 37412
(615) 899-3390 faxphone

Natural Voice Playback Board

Repeater Identifiers
Contest Stations
Site Alarms

Remote Telemetry
Weather Stations
Multiple Languages
Emergency
Announcements

DataVoice - DV-64
Add a Recorded Natural Voice 10 your system or equipment

Voice vocabularies or multiple phrases up to 1 minute in a
Natural Voice is saved in Non-Volatile E-Prom memory.(If
power is removed the recordings will not be Jost). We'll record
your message(s) in a male or female voice - or - you can record
the library by using the optional SDS- 1000 development board
on an IBM or compatible computer
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Parallel Input Word Select
500 ma Keyline Output

32 Kb sampling rate
Multiple Modes

30 sec - M) minute Timers

8 ohm Audio output
600 ohm Audio output
+9 to + 14y Supply
Size : 4.00" x 4.25°
Connectors Included

Price $ 169.00 Single Oty (programmed)

Palomar Telecom, Inc.
300 Enterprise St. Suite E

(619) 746-7998
CIRCLE 139 ON READER SERVICE CARD

High Performance Software by WATRAI

DESIGN YAGIS
THE EASY WAY.

WITH OUR HIGH SPEED YAGI MODELING PROGRAM

o 100% computer-penerated  yagis for non-tech usoers
» Auto optimizer. optimum gain, F B & bandwidth
o Autoymanual moddes. =2 - 12 clenmwnts o S00 mhe
o Fasicsd analyzer available: caloubliies gain, FB. and
impedances in seconds linstantly womath  co-prog. )
oLog on lincar Ele, & Azi polar plots s heammcdth

 Easicsl 1o use of all yagi modeling programs
& ACTuracy et sARKL Lib weacd =2 versons
for moith CUO-HT C==0T & mi  rmesth Tl PO sl

o Hexg 360Kk & Hemoules. CGA. FGAL or VGA graplucs
"Ficld testing showed the QUICKYAGI 1 plots 1o be

very accurate...the speed and autodesign features
are brilliant.” ~Murtin Ellis, ZLIAN]

Martin Ellis, presicent of the Auckbind branch of the NZART
madde the st ever NZ to Afrca contacl on 6 meters using i
6 el. QUICKYAG] I designed vag,

QUICKYAGI IL..overrssnrnen:$32.00"

CALL SIGN REQUIRED W/ ORDER.

For BC/XTIAT and Compatible. .25 & A% I]“-"]"tl Al
5300 S& H: 5500 ml mu‘ﬂ Ay opcers ackd 5 5% stalce 13

RAI ENTERPRISES, 4508 N.48th Dr.

Phoenix, AZ 850351 USA
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Figure 2. Schematic diagram of the I-watt, 9-volt ATV transmiiter.

tip is recommended, especially for soldering
in the chip capacitors.

A discussion of precautions at VHF-UHF
also appears in our February 1986 Radio
Electronics article, “Build this Wireless
Video Link.” Anyone interested in building
this project may find this article very infor-
mative.

Circuit Overview

The transmitter board’s 1-watt level is capa-
ble of several miles of transmission range and
those intending to use this design must do so
under appropriate legal circumstances and
suitable licensing; this means you must have at
least a Technician class amateur radio license.

The transmitter is illustrated in block dia-
gram form in Figure 1. Twelve transistors
are employed and a 9-volt supply such as
NiCds, an IC regulator, or AC-operated sup-
ply is assumed. Q1 is a crystal oscillator op-
erating at one-eighth (1/8) of the picture car-
rier frequency. It is operated between 52.5
and 56.25 MHz with the circuit constants
shown 1n Figure 2. This corresponds lo a
420 1o 450 MHz output frequency, which
covers 430 MHz ham TV. With modification
of circuit constants, higher or lower frequen-
cies are possible, with reduced performance
above 500 MHz and possibly somewhat en-
hanced performance below 420 MHz (more
RF output), depending on the particular tran-

OPTIONAL

0.5 TO 1.5uH
COILS AS SHOWN
MAY BE USED FOR

FREQ ADJUSTMENT
THEY MAY BE
OMITTED IF NOT
REQUIRED Ly vy 7

R2
SP SWITCH 10k
N POSITIONS
o
RI
2.2k
Ly Lz

- X TAL == XTA| === XTAL

N

CAUTION -KEEP ALL LEADS VERY SHORT

Figure 3. Scheme for XTAL switching.




ELIMINATE

NI-CAD BATTERY PROBLEMS!

WITH
e O

8 READY-PAK JR. restores Ni-Cads to their “FULL
CAPACITY” by properly decharging cells and
packs. Automatically stops discharge at proper
level, Then balances and equalizes cell voltages!
For AAA thru D cell groupings, or packs which
are between /0 MaH and 1200 MaH. HTs,
cellular phones, RC hobby, metal detectors,
cordless phones and tools etc. all use Ni-Cads
Lget'em back in shape with READY-PAK JR.!

- MADE IN USA -

EACH UNIT COMES WITH THESE CONNECTION SYSTEMS:
Alligator clips. 9v battery snap. and Adjustable Velcro
system 1o 1t all X-ceiver and cellular flat packs

sm FLECIRONICS

_VSA_| Chk., M.O.
— (FL add
L | =1 fﬂ'i:;l

CREDIT CARD ORDERS ONLY!

1-800-392-8374
24 Hrs. 7 ‘ch Dngmul umf t.
v EA—MCGPDEE OWNERS! | Luw Eunge e For More IIHfDrmGTiGﬂ.

for 7.2. 8.4, 9.6, 10.8 Voit

High Range Unit
for 9.6, 10.8. 12, 13.2 Volit

ask about READY-PAK |I
for &v

8 am to 8 pm EST Mon-Fri
(P04) 575-1207

Q. &v and 12v poacks
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QOur popular book

“The Grounds for Lightning & EMP

Protection™ has now been made into a video.

This hour long overview of grounding covers lypes

of lightning, why the damage, grounding, materials,
measuring, protectors, types of grounding, placement
of protectors and tying it all together.

X One hour video with charts, graphs, pictures & drawings.
X An overview- with other more site specific videos to follow.

X Available in VHS: NTSC, PAL, N PAL, M PAL, SECAM, and
MESECAM, TV formats.

(702) 782-2511
Fax (702) 782-4476

800-325-7170

KPolyPhaser-|

C ORPORATION
P.O. Box 9000, Minden, NV 89423-9000
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UNT cmﬂgnna

N

Jfrom
All Electronics = Ashton ITC
Electronic Distributors Corp.
Electronic Equipment Bank

The Forbes Group = Garant = Ham-
Soft = Lance Johnson Engineering

Print Products International =
Sugarloaf Print Shop = Trionics =

Worldradio = & more!

Get your Radio Super Value Pak now,
filled with discount coupons and PRIZE
DRAWINGS from these and other
outstanding companies. Each RSVP
envelope contains super value dealer and
mfr.'s discount coupons worth $50.00 to
$500.00! The contents change each
month. To get your RSVP, send $3.00
with your name and mailing address to:

HART PUBLISHING
767 South Xenon Ct. #117ST = Lakewood, CO 80228
303-987-9442
VENDORS ARE INVITED TO CALL: 303-987-9442
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ATTENTION:

Now you can receive and display |
weather FAX images directly from |
the satellites!

jew Systems

AMF%"( 10 1S a hardware AM to FM
FAX converter designed especially
for the *AEA-FAX package.

- — Features:
* Copy vivid polar orbiting, Geoslat-

1onary, and GOES-TAP images.
* Easy to connect and use!

® Operates from 12 -14 VDC.

e Select original FM FAX or new AM
FAX modes by the flip of a switch.

* Fully assembled and tested, just
plug in...and go!

* Works with existing *AEA-FAX
adapter and software.

® Cost: AMFAX-10 only $99.95 plus
$6.00 shipping, optional 12 VDC
adapter $8.95.

To order send check or money order to:

For more info write
or call evenings &
weekends:

(JOS)748-8315

OverView Systems
P.O. Box 130014
Sunrise, FL 33313

8 YAEA-FAX iba TM ol Advanced Electronic Applications, Inc.

CIRCLE 196 ON READER SERVICE CARD
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— APPROX /16"

TiN LEADS

i. WIND #22 WIRE IN THREADS REQUIRED NUMBER
TURNS CLEAK . TIN AND FORM LEADS AS SHOWN

2 REMOVE COIL FROM SCREW BY ROTATING IT
3. INSEART SLUG INTD 0L &Y BOTATING 1T

4 INSTALL N PC BOARD

LI, L2,L3 SEE FI5.S FOR NUMBER OF TURNS

{a)

y J #22 ENAMELLED WIRE
o— B-32 SCRAEW
WITH SOLDER - H’”” *“'l“"ﬂ‘: 3/4" OR LONGER
_J

OF

-

L4, L5, L7 LB SEE F16.5 FOR NUMBER OF TURNS AND LENGTH (L)

(c)

L
‘ if,—ﬂﬂ TINNED COPRER

=

]/ #22 TINNED COPPER WIRE FERSITE BEAD
/B l = s
[ o { t: ;t:_'ﬁ:ﬁ. LIO, Li2
~—— e
W
PC BOARD CRITICAL )
== 5/16 APPR |==— meg_r"'
/_\ T LIT, LI3 pifid
174" (POWER AMP) TORCID CORE EJ::EEL:EEWLEE
l ON TOROID
- Nl TiM LEADS
N LEA
PC BOARD WITH SOLDER #22 ENAMELLED WIRE
(b) (d)

('2‘? DRILL ISHANK)

WIND COIL ON #27
DRILL AND SLIP OFF

sistors used. (This choice is left to you.)

Q2 is driven by the output of Q1 (about 2-
5 milliwatts) and acts as a doubler. Q2 feeds
Q3 with a signal twice the frequency of the
crystal. Q3 doubles the frequency to four
times crystal frequency, typically 210 to 225
MHz. Double-tuned interstage networks are
used to suppress unwanted harmonics. Q4
doubles the output frequency of Q3 to the fi-
nal output frequency. About five milliwatts
of RF power are available. Q5 is an amplifi-
er tuned to the output frequency. Its function
is to amplify the signal at the output fre-
quency present at the output of Q4. About
30-50 milliwatts of RF power is developed
by Q5. Q6 and Q7 form a power amplifier.
The power amplifier employs high gain RF
semiconductors, and matching networks are
adjustable for optimum tune-up. A fixed
tuned strip-line design was contemplated,
but at 420 MHz it would have occupied too
much PC board area to comfortably fit on a
2-1/2" x 4” PC board. Use of broadband
chokes and surface mount (chip) capacitors,
and careful design to avoid possible low fre-
quency spurious oscillation problems, have
resulted in a very stable, efficient, repro-
ducible circuit and you shouldn't encounter
any UHF “horrors” if the design is repro-
duced exactly as shown, using the specified
components.

Audio input at J1 from 10 millivolts (mi-
crophone) to 1 volt (line inputs, etc.) is fed
to audio amplifier Q8. A level control is pro-
vided for optimum modulation adjustment.
The audio modulates VCO circuit Q9, which
produces a 4.5 MHz FM signal. This is the
sound subcarrier. It is fed to video amplifier
Q10 where it i1s combined with the input
video signal from J3. The video input may
be 0.5 to 1.5 volts p-p, negative synch. Q10
and Q11 form a video amplifier which feeds
modulator Q12. Q12 is capable of producing
a video signal which has 0 to +12V level
swing, and can drive a load up to | ampere.
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Figure 4. Coil construction.

Bandwidth at -3 dB is in excess of 10 MHz,
assuring crisp piclure detail. Q12 acts as a
power supply to Q6 and Q7, effectively AM
modulating the RF power output. A linearity
control adjusts the operating point of Q12
for optimum modulation linearity. The Q
point must be properly set, otherwise clip-
ping of the video signal will occur. This will
produce “burned-out” picture highlights
(white areas) with loss of detail, and/or
synch “buzz” in the audio, as well as loss of
picture stability in extreme cases.

In ATV practice, sometimes the 4.5 MHz
subcarrier 1s not used, but a separate “talk
back™ channel on the 2 meter amateur band
is used instead for audio and/or liaison pur-
poses. If you don’t want the 4.5 MHz sound
subcarrier, simply leave out Q8, Q9 and all
VCO/audio components. This won’t affect
video peformance in any way and, in fact,
can simplify things somewhat, since synch
buzz problems will be much less likely with
a separate sound transmitter, and video per-
formance can be optimized without allowing
for audio performance. However, the audio
section of this transmitter 1s perfectly ade-
quate for most amateur applications.

Circuit Description

Refer to Figure 2. Crystal oscillator Q1, a
2ZN3563 VHF NPN transistor, is biased to
mitially 7 volts and 5 milliamperes Q point
by resistor R1, R2, and R3. Crystal CR1 acts
as a series resonant “bypass” to ground only
at the crystal series resonant frequency (52.5
to 56.25). At this frequency, QI acts as a
common-base amplifier. Tuned circuit L1
and C2, in series with C35, together with
stray capacitance of about 1 to 2 pF, form a
load for the collector of Q1. C3 and C4 by-
pass the “cold” end of L1 solidly to ground
for AC signals. Internal feedback from col-
lector to emitter occurs in Q1 via the intrin-

sic collector-to-emitter capacitance of Q1
about 2 pF. Cl, a 56 pF capacitor, forms a

voltage divider to feed back a portion of col-
lector signal to the emitter. Note that CI is
not an emitter bypass but a part of the feed-
back network of oscillator Q1. Therefore, at
the series resonant (crystal) frequency of
CRI1, QI acts as a grounded base oscillator.
An RF signal is generaied at this frequency.
DC is supplied to the QI stage through de-
coupling resistor R4. Collector current, once
QI starts to oscillate, is dependent on the
tuning of L1, but typically is 5-10 mil-
liamperes. If two or more frequencies are
desired, a switch can be installed (Figure 3),
however, some tuning compromises may be
needed if the output frequencies are more
than 5 MHz apart. A portion of this voltage
(about 1.5 volts RMS) across L1 is fed to Q2
by the voltage division between C2 and CS5.
C5, an 82 pF capacitor, has a low impedance
at twice the oscillator frequency. Q2 is bi-
ased initially the same as Q1 via R5, R6 and
R7. C6 1s a bypass capacitor, as are C7 and
C8. Q2 acts as a frequency doubler by the
fact that a large drive signal from Q1 causes
rectification in the emitter base junction of
Q2. This produces appreciable harmonic
generation. Keeping the impedance low in
the E-B circuit of Q2 by using a large value
(82 pF) for C5 results in efficient harmonic
generation.

C7 and L2 are tuned to normally twice the
crystal frequency. R9 supplies DC to Q2
stage. Tuning is accomplished via a slug in
L2. C10 couples RF energy at 2X crystal
frequency to a second tuned circuit, L3-C11-
C12, also tuned to twice crystal frequency.
Use of two tuned circuits assumes good se-
lectivity and improved rejection of unwant-
ed frequencies. This 1s important for a clean
signal from the transmitter. R8, in the collec-
tor of Q2, suppresses a tendency to unwant-
ed UHF parasitic oscillation. Q3 is fed ener-
gy at 105 to 112.5 MHz from the junction of
Cl11 and C12. R10, R11, and R12 bias Q3.
Since the RF level at the base of Q3 is high,



the RF level affects the bias. Typically, Q3
runs at 15 to 20 milliamps collector current.
Q3 1s an MPS 3866, a 400 MHz medium
power (1-watt dissipation) plastic transistor.
[t offers superior performance at 250 MHz
to the 2N3563 used at Q1 and Q2. Except
for frequency, operation is similar to the Q2
stage. Q3 doubles the input frequency to 210
to 225 MHz. R13 suppresses UHF (>300
MHz) possibly parasitic oscillation. C15 and
L4 are tuned to twice the input frequency.
C14 is a 470 pF bypass capacitor. The 0.01
iF used im Q1 and Q2 is ineffective at 250
MHz and not used here, the 470 pF being
sufficient. R14 feeds DC to Q3 stage. Note
that now the output-tuned circuit is tuned by
variable capacitor C15 and L4 is fixed. This
is because slug tuning is no longer practical,
the coil L4 having too few turns. C16 cou-
ples energy to tuned circuit C17, L5, and
C18. This forms a double-tuned circuit at
210-225 MHz. C17 is the tuning capacitor.
C18 is a variable capacitor to optimize
matching into Q4, the last (third) doubler.
R15, a 330 ohm resistor, with a ferrite bead
to act as an RF impedance (see Figure 3) in
series with it, completes the base circuit DC
path for Q4. Bias now is supplied entirely by
the drive signal. No extra DC bias is applied.
The emitter of Q4 is directly grounded, since
bypassing of emitter circuits at 420-500
MHz 1s difficult without some loss of RF
gain. However, a low value of R15 keeps
DC stability adequate.

C19 and L6 (a short length of wire is all
that is needed) form a tuned circuit at 440
MHz. C19 and C20 provide low frequency
(video) and RF bypassing. C19 provides lit-
tle bypassing at UHFE. Its purpose is to kill
stray low frequency gain of the Q4 stage.
C20 is a chip capacitor, the only type effec-
tive at 440 MHz. It provides a solid RF
ground for the cold end of L6. The 440 MHz
signal at the collector of Q4 is fed to tuned
circuit C21 and L7 via C32. C21 and L7
match the low base impedance of Q35 to the
collector circuit of Q4 and form a double-
tuned UHF circuit together with C19 and
L6. R17 and the ferrite bead provide a low
DC impedance but a high RF impedance to
the base of amplifier Q5. Q5 amplifies the
UHF signal to about 30 milliwatts. L8 acts
as an RF choke. C22 and C23 perform by-
passing for video and UHF respectively.
C24, a 470 pF chip, couples RF output but
blocks DC from tuned circuit C25 and L9.
L9 acts as a matching inductor to the base of
driver transistor Q6. QS5 is fed straight, un-
modulated +9 volts DC. Q6 receives the
drive from Q5. R19 and the ferrite bead on
one lead of it provide high RF impedance
and low DC resistance to the base of Q6.
Since a ferrite bead looks more like a high
resistance rather than a reactance at high fre-
quencies, the effective Q is very low. This
prevents the possibility of parasitic oscilla-
tions that could occur if a conventional type
solenoid wound RF choke were to be used.

C27, L11, and chip capacitors C28 and
C29 match the collector impedance of Q6
and Q7. L10 is a ferrite bead choke made

1992 CALL DIRECTORY
(On Microfiche)

Call Directory
Name Index ,
Geographic Index

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117
703: 894-5777 800: 282-5628
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Contact Advertisers Easily
Use Your

Reader Service Card l

Say you saw itin 73!

TOUCH TONE DECODER:
Decodes DTMF
tones from audio
source, (tape,
phone, radio).
Displays
numbers on LCD
display, 200

T-2000 169 ppd. USA
SURVEILLANCE/- |
COUNTERSURVEILLANCE

catalog $5.
EMCOM

NextDay

Two-Col
Rainbow Esfarn?fgﬂ

HWe Ehlp NextDay Jnd Day ASAF
100 $29.95 $14.95 $19.95
200 $39.95 $534.95 5$529.95
400 $49.95 544.95 $£39.95

e —— 300 554,95 549.95 S§44.95
lnfo §1 1000 $99.95 $89.95 §£79.95

AHIEH ﬂﬂEWES[ MIFrd: s ppd Zod day air /p nc—ngp‘lmji

ermight air delivery add
(801) 373-8425  Box S0062.5. Prove, T 81605
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Used Commercial Gear

' Wi
| Baraboo, mmm

[KQIZZ

45 Watt GE Mastr Il UHF $149
30 Watt GE Century |l VHF 599
40 Watt GE Duplex Exec Il UHF §225
40 Watt Exec Il UHF $185
30 Watt EF Johnson VHF 549
45 Watt Exec Il VHF 589
UHF 5 db gain mobile antenna - new $15

Versatel Communications
Orders 1-800-456-5548 For info. 307-266-1700

P.O. Box 4012 » Casper, Wyoming 82604
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Simplex Repeater System

- Handie Talkie ready
- 32 or 65 Second operation - 32K bit operation
- 2 mode operation, Announce or Repeater

- Commercial quality 3.2 kHz pass band
- Emergency coordination tests and drills
- Club meetings announcements

- Temporary repeater service's

- Plugs into spk/mic jacks

- Range extenders

- Passing traffic

- Hiking, fishing, back packing, exploring
- Fox hunting

- Great wired into your mobile

Pepnjoul Jou oipey

8SB] JouyiesT [Buoldo 05'28%  Aousung sn H'S + 00°991%

- ot ..f
It"s Amazing what Simplex can do Better!

US Digital Co Direct  US Money Order - Prompt Service

10 HOWARD ST., BUFF ALO, NY 14206 %?ﬂ Huugaﬁ% Ave Eernﬂed heque - Frumpt Service
(716) 523711 | |CoEE e s s The
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MAKE CIRCUIT BOARDS

WITH TEC-200 FILM |
JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
® |ron film on to copper clad board
* Peel off film and etch \

convenient 8% x 11 size

With Complete Instructions
SATISFACTION GUARANTEED
5 Sheets for $3.95 10 Sheets only $5.95
add §1.50 postage MY Res. add sales tax
The MEADOWLAKE Corp.

Dept. RE, P.O. Box 497
Northport, New York 11768

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Coninardal U5, & Texas

THE H2M CENTER

saLEs AMATEUR RADIO sSERVICE

San Antonio, TX 78238
FAX (512) 647-B0Q7

5730 Mobud (512) 6806110
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with three turns of wire wound through a
ferrite bead, in toroidal fashion (see Figure
4). This results in a very low Q, resistive
impedance (about 1,000 ohms) and again
avoids possible parasitics. C26 is a coupling
capacitor, a chip 10 minimize stray induc-
tance. C30 is a bypass capacitor chosen (o
provide a short circuit to UHF while looking
like a high impedance at 10 MHz or lower,
so the video signal component of this power
supply voltage (modulation) is relatively un-
affected. R20 is a coupling resistor. Q6
draws about 130 milliamperes current at
modulation peaks (synch tips). It is an
MRF559. The RF power level out of Q6 is
in the range of 100-150 mW so that Q7 has
sufficient drive to produce the 1 wait (PEP)
nominal output. Q7, an MRF630, is similar
to Q6 in its operation. R21 and the ferrite
bead on one lead (see Figure 5) allow low
DC base circuit resistance with high RF
impedance as for Q6. L12 is an RF choke
exactly the same as L10. L13 and C33 form
the collector matching circuit, together with
mica capacitor C34, 1o match the 50 ohm
load impedance to the optimum collector
load impedance needed by Q7. Note that a
50 ohim load must always be present at J2.
Otherwise, Q7 may be damaged. A tolerance
of +/- 50% (25 to 100 ohm) is permissible
here. However, optimum performance 1s ob-
tained with a 50 ohm load.

Suitable 50 ohm coax must be connected
from C34 (on the PC board) to K1, with
short connections (1/4” or less). Any length
of coax can be used, but for best results,
keep the coax short. We used RG174/U PVC
type but a type such as Teflon™ coax
(RG188/U) would be better. From J2, stan-
dard coax (RG58/U, etc.) will do. Remem-
ber, feedline loss can be very high at 420
MHz and up. Preferably, connect the coax,
with near zero lead length, to the bottom
side of the PC board, very close to C34. Sol-
der the shield directly to the ground foil, as
close to the pad connecting C34 as possible.
C31 1s an RF bypass. Q6 and Q7 are fed
video-modulated 9 volts from Q12, which
will be discussed later.

Input video from J3 (std. 1V p-p negative
synch, etc.) is fed through C43 to clamp
diode D3. Note that C43 is apparently incor-
rectly polarized. This is to allow for certain
video equipment that may have a DC com-
ponent of up to 16 volts present on the video
output. If you do not expect to encounter
this, you can reverse the polarity of C43, if
you wish. The low reverse voltage (0.6 volt)
appearing across it doesn’t do any harm. D3
clamps the maximum negative input level to
-0.7 volts and avoids serious overmodulation
at synch tp level. If you wish, you can DC
couple from J3 directly into R32, the video
gain control, if your interfaces permit. Also,
note optional 82 ohm termination resistor
R32A. This resistor can be used if you want
the transmitter video input to be a line termi-
nation (the usual case). Use it unless you are
in a situation where loop-through (several
other video loads in parallel) is required.

R32 acts as a video gain control. Video
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from R32 is fed to the
base of video amplifier
Q11. The collector of
Q10 is fed by current
source transistor Q10.
Q10 is biased to about
50 milliamperes collec-
tor current by R34, R35,

t:
and R36. This permits

RESISTOR RI5,RI7, RIS OR R2I
FERRITE
ROUND SIDE Y

BASE OF
04,5
6 OR7

the collector of Q11 to ¥

PC BOARD i

supply plenty of drive to
modulate Q12 and elimi-
nate the need for a low
value resistor collector
of Q11 to the power sup-

FERRITE BEAD PLACEMENT
RIS, RI7, RI9 AND R2I

DETAIL

ply rail (+9V). This en-
ables the base of Q12 to
nearly approach the 49V

Figure 5. Using an RF choke on resistor leads.

supply level and allows a
higher positive swing of Table 1. Coil Winding Data
1 2
the emitter of Q12 than a | ¢ Description Form Notes
resistor from QI 1 to (# Turns, Length)
+9V would permit, due | L1 9-1/2 fums #22EN  8-32screw  Slug reqd.
to the base drive needs | L2 3-1/2 tums #22EN 8-32 screw  Slug reqd.
of Q12. Q12 an MJE180 | L3 4-1/2 tums #22EN 8-32 screw  Slug reqd.
15 Eﬂnﬁgumd 48 an emit- L4 3 turns #22 tinned #27 drill 1/4" long
; L7 1-1/2 turns #22 tinned  #27 drill 1/16" long
leg a:;lﬂ[rhg;”}“ﬂ?;?i L8 2-1/2 tums #22 tinned #27 drill  3/16" long
i | L6,L9,L11,L13 Less than 1 turn PC board Per Figure 4
provide a very low sup- | 49412 Bead choice, #32EN  Ferrite bead Per Figure 4
ply impedance and very | L14 8 tums #22 on NTSC 4.5 MHz
high slew rate. The low 768T188 loroid Toroidal Sound
impedance is necessary Core
6 tums #22 on PAL 5.5 MHz
for both full RF power -68T188 Toroid Sod
output and control of
parasitic oscillation ten- | Note: All coils may require plus or minus a tum due 1o normal variation and construc-
: w3 tion. (This is to be expected.) Due to individual tolerances, construction techniques
dencies i the _Qﬁ *and L1 through L3 may require plus or minus one tum. This may be true of L14. L4, 5, 6
Q7 amplifier circuitry. | and 7 may have to be spread or squeezed lengthwise. Dimensions shown are from
Also, the load is capaci- an average of five units and yours therefore can vary to some degree.
tive, due to the bypass-

ing from C30, C31, and

also from C26. The Q12 circuit, in tests, can
supply nearly 12 volts of video into a 10
ohm load with a +12V supply. (This is 1.2
amperes of current.) Q12 must be heat-
sinked. R37 provides feedback around the
modulator to establish both Q point, video
gain, and bandwidth. R33 sets the exact Q
point (voltage seen at point A, the emitter of
Q12), under zero drive conditions about 4 to
5 volts DC to Q6 and Q7. R33 is adjusted
for maximum undistorted symmetrical video
at point A, while R32 controls video drive to
Q11. Supply bypassing must be effective at
the collector of Q12 due to the high current,
fast waveforms handled. A 10 uF 15V chip
tantalum was used; conventional electrolyt-
ics were found to be somewhat less effective
at C44, the main supply bypass capacitor. A
diode D4, a IN4007, 1s provided 1o serve as
reverse polarity protection. Connect it di-
rectly across the +9V line to the transmitter
board. It can be omitted if there is no possi-
bility of supply reversal. and you are perfect
and never make mistakes. Audio is fed to
gain control R22 from jack J3. Input level is
between 10 millivolts to 1 volt at high
impedance, allowing direct interfacing with
most microphones or other audio sources.
Audio from R22 is fed through coupling ca-
pacitor C35 to Q8, a 2N3565. Q8 is biased

from R25, R24, and R23, C36 is a bypass
capacitor to prevent audio degenerative
feedback and loss of gain. Collector load re-
sistor R26 supplies DC to Q8. C37 couples
audio to R27, and blocks DC. Note that no
pre-emphasis (the providing of high fre-
quency boost) has been used. If you want to
use it, for better high frequency audio re-
sponse change C37 to 0.001 puF and set the
gain control R22 up higher to compensate
for loss. We found we did not need it in our
application, the audio being adequate. R27
couples audio to varactor diode D2, an
MV2112 or MV2113. R29 provides DC bias
of +5V to the varactor. The varactor diode
varies the capacitance of D2 (56 pF at 4
volts, about 50 pF at 5 volts bias) at an audio
rate. The capacitance of D2 appears across
the 4.5 MHz oscillator coil, L14, Q9, an
MPF102 FET, together with capacitors C41,
C42, C40, and L14 form a Colpitts type RF
oscillator operating at 4.5 MHz. C40 is a
inmmer (variable) capacitor 1o set the fre-
quency to exactly 4.5 MHz. L14 is a toroidal
coil to minimize both size and stray magnel-
ic field generation. C46 provides RF
grounding for D2 while blocking audio.
When D2 changes capacitance, the oscil-
lator frequency shifts. Therefore, an audio
voltage component on DC causes a frequen-



cy modulation (FM) of the 4.5 MHz signal

Parts List
Resistors: 1/8 or 1/10W 03,0405 MPS3866 transistor generated in the Q9 LA R30 provides
PIN Value gg :g:ggg iransisior operating bias for Q9. Resistor R31, a 15k
R1,A5A38,A39,R30 2.2k chm ransistor : . :
R2RE6.R11 R27 10K ohm 08 2N3565 transistor ohm resistor, cquples_ this snurfd subcan:wr
ﬁ iy 150 ohm g?ﬂ ;'FF‘lﬂEImH;f (4.5 MHz FM signal) into the video amplifi-
R7.R9.R12A14, N3906 : - .
R17 A19.R35 100 ohan Q11 SN3904 transistor er, which modulates it onto the RF signal
RB8,R13 10 ohm Q12 MJE180 transistor along with the video.
Em'ma ) Eé '.2‘35‘}',-_.-. varactor diode R28, zener diode D1, and bypass capaci
15 330 ohm ’ ’ )
R16 47 ohm 03 1ING14 diode tors C38 and C39 supply a regulated +5.1
R18 33 D4 1N4007 diode : )
220 ,$1 1aW — volt nominal DC voltage to Q9 and varactor
g ﬁ;un L1-L14 See the Coil Table D1. The regulation reduces or eliminates os-
R23 g o cillator drift if the supply voltage were to
R24,R29 100k ohm & ferrite beads vary. A frequency counter can be connected
R26,R31 4.7k ohm 3 blue slugs (Cambion) -
R27 10k ohm t PC boass to point A to set C40 to exactly the value
R28 330 ohm 1/4W 1 T0220 insulator needed for 4.5 MHz sound subcarrier fre-
R32,R33 1k ohm pot 1 4-40 screw, nut, lockwasher
R34 15 ohm 1 8-32 screw 1" (for winding of coils) quency.
R37 3.3k ohm v { oo 3 ¥
2 fi. #22 enameled wire If PAL operation is contemplated, simply
R40 82 ohm 1/4W 2 ft. #22 tinned wire . : :
Capacitors: 5 1t #35 enamsled wirs mo{_llt'y_Ll{l as described in t*he Table. The
gapac1 itor EETrpEF Parh 1 crystal 52.5 - 55 MHz audio circuit has sufficient drive for the de-
C2.C12 SSEF NPO Note 1: Hiths ct?nsgthl'ig nfdithﬂ F|'1C board and alf parts that | viation required. Simply replace the 4.5
; ' mount on the boarq, Inclu ng all necessary wire, are avail- . T - .
Eg'ggg;%?gzéﬁa ETGJ “ylfd{::cc able from North Country Radio P.O. Box 53H, Wykagyl Sta- MH?‘ mentioned in this text with 5.5 MHz as
cs : 82 pF tion, New Rochelle NY 10804. The 1-watt ATV transmitter applicable.
C9.C11 15 pF kit + crystal for 439.25 MHz is available for $112 + $3.50
c10 2.2 pF postage/handling. Crystals for 434.0, 426.25 or 421.25" S Tuned
C15.C17.C19.C21 MHz are an additional $7.50 each. A 12-volt version of the ta}r n
naE (T Cam : : ATV transmitter capable of a 2 watt output (similar in design . ;
e ety ot o o the 9-volt version - see the June/July ‘89 issues of Radio Next month in Part II, we’ll go over the
c18 2-18 pF trimmer Electronics for details) is available for $110 + $3.50 ph with |  final construction of the ATV transmitter PC
C26 030,031 100 pE chip the 9-volt or 12-volt versions of the transmitter complete board and tune-up of the circuit. m
CEE.CEQ' 2 2 pF chip with one power, one BNC and two RCA connectors is also
Cas 5 pF mica available for an additional $15. To help you assemble a
C35.C36.C37 1 WFA35 or 50V) electrolytic compiete ATV ﬂEIﬂ'I'-. two other flems are also available: —
. an ATV linear amplifier to boost your output power to 10 f
e ot by watts for $79.50 + $3.50 ph (includes case, heat sink and f Sell YOUR used gear
Ca1 220 pF NPO aﬂm:vmﬁwmmmmdahwnuﬁe[tﬁdﬂw
cal) ATV downconverter kit 10 enable reception of ATV sig- = ~
ga2 R s nals using a stancard TV set for $59.50 + $3.50 in 73 Classifieds . . .
Cas 10 uF/15V chip tantalum *NOTE 2: Operation on 421.25 MHz requires use of a VSB
C46 100 pF NPO (Vestigial Sideband) fiter (not availabie frng;wm Country Call Sue Colbert
Semiconductors: p adio but supplied by others) to prevent components
Q1,.Q2 2N3563 transistor from being radiated outside of the band limits. 1 -800-274-73 73
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Number 7 on your Feedback card

The Explorer

HF receiver for 40 and 80 meters.

ere 1S a unique application for the Sig-
etics TDA7000 FM Receiver chip: as
a two-band, 80 and 40 meter, CW and SSB
receiver. How, you are asking, do you re-
ceive CW and SSB on an FM system? I only
used the oscillator and mixer sections as an
on-frequency product detector or direct con-
version receiver. Performance exceeds exist-
ing designs using the NE602. There is no kit
available for this receiver, but sufficient in-
formation 1s given in this article to duplicate
what I have done or to design your own re-
celver.

NE-602 Designs

Direct conversion receivers using the Sig-
netics NE-602 IC chips have made quite a
stir with home builders in the last three or
four years. Basically a double-balanced mix-
er with an on-board oscillator and associated
regulator components, the NE-602 in combi-
nation with a 50 or 250 mW audio amplifier
makes an excellent direct conversion receiv-
er with only a minimum of support compo-
nents. I have built two of the Neophyte re-
ceivers (ST, February 1988), the Ramsey
HR-8080 kit, and a couple of home-brew de-
signs. The Sudden Receiver in the October
1991 73 Magazine is another fine example of
an NE602 application.

Direct conversion receivers using the
NE602 and LM386 do have a couple of
drawbacks. The worst is lack of dynamic
range. Most designs provide for an attenua-
tor pot on the input. The operator must con-
stantly rnide the gain, say when listening to a
round table on 75 meters when the stronger
signals drive the 602 into distortion. Second,
the NE602 with an LM386 audio output
stage has insufficient volume to drive a
speaker to a comfortable listening level. The
NE602 has a maximum voltage rating of 8
volts.

The TDA7000 Advantage

The TDA7000 operates at 12 volts. This,
in combination with an LM386 output stage,
has plenty of audio to drive a 3" or 4" speak-
er. Front-end overload is not a problem. The
TDA7000 was designed as a receiver front
end for cordless phones, Walkman radios,
and the like. The NE602, on the other hand,
was designed as a second IF for cellular

phones where it operates in a more steady-
state condition.

Just by coincidence I noticed the similari-
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by Paul G. Daulton KSWMS

Photo A. Final version of the Explorer HF
receiver with the cover removed.

ty of the NE602 to the TDA7000. The
TDA7000 is an 18-pin dip with a mixer, an
oscillator, and two op amps for audio fre-
quency (70 kHz) IF stages, muting, and FM
detector stages. I built the first prototype on
a Radio Shack expernimenter’s socket, using
only the oscillator and mixer of the
TDA7000. For audio I used a Radio Shack
mini-amplifier speaker. Coils were wound
for 80 meters on 1" sections of the barrel of
a BIC pen. This only took about 20 minutes
to throw together. Performance of the first
prototype was so good I quickly (in 45 min-
utes) transferred the parts to a perfboard,
adding a VFO coil for 40 meters. All this
took place between 10 p.m. and midnight on
a Saturday night.

Performance of the prototype TDA7000
receiver was better than the other direct con-
version receivers [ have built using the
NEG602. 1 was particularly interested in de-
veloping a design that could be given to the
local Explorer Scouts, something that the
youngsters could build even if they had to
buy the parts one piece at a time. As a result,
I've tried to specify parts that are available
at a local Radio Shack store.

The only parts in this design not available

ANT

¢

MIXER auoo
SLE/T DETECTOR

Lif:lr\f";,.-v [ﬂ SPEAKER

vFQ

Figure 1. Diagram of the basic direct con-
version receiver.

at Radio Shack stores are the TDA7000, the
varicap diode, and the vernier dial drive. Al-
though Radio Shack used to carry the
TDA7000 IC, they discontinued carrying it
while I was designing this circuit. However,
DC Electronics, phone no: (800) 423-0070,
in Scottsdale, Arizona, lists this device for
$5.95 in their recent catalog. This is about $3
more than the NE602, but the extra cost is
more than offset by the increased perform-
ance and circuit simplicity. The varicap
diode is an ECG replacement and can be or-
dered through most Radio Shack stores, or
with a change in layout a 365 pF air variable
could be used in its place. The dial drive and
tuning cap are a matter of builder’s choice. |
suggest a sturdy double-bearing capacitor for
the VFO tuning cap. This could be salvaged
from an old tube-type AM radio. An alter-
nate for the tuning cap using the 440 pF
ECG618 varicap and a potentiometer is
shown on the schematic diagram.

Construction

The final version presented here was built
in a RS# 270-274 cabinet with dimensions of
3-1/16" x 8-1/4" x 6-1/8". This is the mini-
mum size | would recommend for a small re-
ceiver of this sort. You need panel space for
a reasonable size dial and room to operate
the controls. The main tuning dial is a
vernier drive of unknown origin, with a brass
wire for a pointer. A 3" x 5" file card was cut
down and lettered for the scale. This is held
in place with vinyl tape. 1 tried to duplicate
the look of the old National MCN dial as-
sembly that was so popular back in the '50s
and '60s. Dry transfer letters were used on
the panel, with an overspray of clear acrylic
aerosol. The speaker grill is a piece of mate-
rial called plastic canvas, available at most
discount retail and craft stores. A word of
caution is in order if you plan to mount the
speaker in the Radio Shack cabinet. Find an
electrician with a hydraulic operated knock-
out punch to make the hole. This cabinet is
made of a very tough, thin, spring steel. | ru-
ined a fly cutter and a hole saw trying to
make the hole for the speaker. Either punch a
large hole or drill a grid of small holes for
the speaker.

I used a 3" x 4" piece of copper-clad phe-
nolic, glued to the bottom of the cabinet,
copper face up, to mount the components
and terminal strips. All ground connections
are made to the copper foil. IC sockets were



i )

1992 GREATER LOUISVILLE

HAMFEST /| COMPUTER SHOW
AND I

ARRL GREAT LAKES DIVISON
CONVENTION

SEPTEMBER 26th & 27th

COMMERCIAL VENDORS
FLEA MARKET

FORUMS

FCC TESTING

LADIES PROGRAMS
Location:
COMMONWEALTH CONVENTION CENTER

LOUISVILLE, KENTUCKY

ALL INDOORS - AIR CONDITIONED H
80,000 Sq. Ft. - 60% Larger than 1991

HAMFEST TICKETS:
$6 ADVANCE, $8 AT THE DOOR

BELLE OF LOUISVILLE STEAM BOAT CRUISE
AVAILABLE SATURDAY NIGHT - $ 20 EACH ||
FOR TICKETS OR INFORMATION SEND BUSINESS SIZE SASE TO:

GREATER LOUISVILLE HAMFEST
P. O. BOX 34444 - S

LOUISVILLE, KY 40232-4444

&PHUNE (502) 551-4118 TALK-IN 146.28/88

SRR
LR LR RS
R

GE T e
- = Organize your station  Front Switches/Locks/LEDs = Convert current CPUto rack
-+ Utilize vertical space. 300w Switching Pwr Supply - Easy access for servicing

+ Consolidate components Low Noise Regulators + Configure to your needs

i :'mwa i-ntn nnna it USA.

THE ANSWER IS GAP TECHNOLOGY * THE ANSWER IS GAP TECHNOLOGY

An Antenna for limited space
that doesn’t limit my ahility?

Yes...the answer is GAP'S

revoiutionary new Eagle.

If you're looking for an antenna that
can outperform the others and give
you the edge, you're looking for a
GAP. The Eagle DX-VI is the newest
offering from the people who revolu-
tionized antenna design, eliminated
earth loss and put your power
where it counts. The new Eagle
answers your toughest demands —
w for optimum efficiency in tight
HO places. Ground, pole, roof or tower
REQUIRED mount. Put it up. Turn it on. No tun-

ing. No frustration. GAP delivers
everything but the hassles. And —
GAP delivers at a fraction of the cost
of the “‘so-called" competition,

The Eagle DX-VI

40m 20m 17m 15m 12m 10m

5239

plus shipping

COMPLETELY
PRECISION
PRETUNED

UNBELIEVABLE
BANDWIDTH

ELEVATED
GAP FEED
ELIMINATES
EARTH LOSS

MOUNTS
ANYWHERE

All out
efficiency.

All out
performance.

GAP gets it
all out.

6010 Bldg. B
N. Old Dixie Hwy.
Vero Beach, FL 32967

(407) 778-3728
Commercial Inquiries Invited

THE ANSWER IS GAP TECHNOLOGY = THE ANSWER IS GAP TECHNOLOGY

CONTACT ADVERTISER DIRECTLY

A-R-C SYSTEMS

AMATEUR HADIOD COMPUTER

’;mmm;mwm? "

1992 Bestway. Syﬂms, Inc. .H.‘]Inghts DBEEI'H‘E’J S j
U5 patents panding. m I'Iew York Stam:iﬁl ﬂHEﬁ&% :
* Trademarks belong to mﬁp&t:h!r& qwnars.  Fax: 014 968-9523

CIRCLE 74 ON READER SERVICE CARD

73 Amateur Radio Today * August, 1992 31



Di
IN4DO1

TN 220u F G0 EEDpF
s 35u 15V
g l:

~. ' OuF LMI8E

TOATGOC

B
== Ce
O ik 1l:n POT
T ::: AUDIC TAPTR W/ SWITCH

T o
L -] cos SPEAKER
s

"CAPS MASYED « ARE NPO CERAMIC
ALL BESISTORS W& WATT

LOCAL
OEL

o >———Fo
I2Y
cﬂaﬂ- F
|
Hil .
1 (L4
RANDOM ) vl —
WIRE
i
rd
Li L2 L]
so0 5
; e
2 I _T_J: 8 MINES
c6 | QieF i3
O DO -T-
i 13
4R
$100a 0 an
D2
ECGEIB i .
RS
4T000
Ea )N o
e
LINEAR POT
"PEANT CONTROL

L3- 277 24 AwG CLOSE WOUND ON 38 in
La = WOT 24 AwWG CLOSE WOUND ON 378 in DIA FORN

Li = 5T Z4AWsE SCRAMBLE wWOUND ON LE
LZ - 357 24 aw: CLOSE WOUIND ON 3/8 .= DI& FORM

Dis FOAN

HE
100w

Al TERRATIVE FOR
365pF AIR VARIABLE

Figure 2. Schematic diagram of the Explorer 80 and 40 meter receiver.

soldered to RS part no. 276-159A IC experi-
menter's boards. Note from the pictures that
this board is tumed upside down for easy ac-
cess to the solder terminals, and mounted on
stand-off bushings. You could also glue this
to the copper foil with a piece of insulating
material between the board and the foil to
prevent shorts caused by solder leaking
through the holes. This type of construction
was popularized by Bill Hoisington K1CLL
back in the 1960s in many 73 Magazine arti-
cles.

Solid conductor wire was used for point-
to-point wiring. Twisted pairs were used on
the leads going to the audio gain control to
eliminate hum. Bandswitching is accom-
plished by switching only the VFO coils.
The two-terminal oscillator circuit of the
TDA7000 simplifies this. A varactor diode
tunes the antenna coil to the desired band.

Photo B. Top view of TDA7000 receiver board (left) and the
audio amplifier board (right). Antenna coil is shown in the
upper left and the VFO coils are shown in the lower left. All equ 0 the copper-clad surface

sockets and components are mounted on the copper foil
side of the prototype board (available from Radio Shack).
The extra IC socket on the audio board is for future expan-

sion.
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With the values shown, this coil will tune
from 3 to 11 MHz. It would be very simple
to add 30 meters to this receiver with the ap-
propriate coil and capacitor values in the
VFO section. Both 50 ohm link coupling
and a high impedance input are provided on
the receiver input. | originally intended to
build an active antenna stage into this re-
ceiver, but I found this was not necessary. It
will perform amazingly well with a 3' to 15’
piece of wire connected to the Hi-Z inpul.

Coils

I wound my coils on plastic tubing pur-
chased at a local hobby shop. Glue or tape
the first turn down, wind the coil with a cou-
ple of extra turns, and coat the coil with
clear fingernail polish. It may seem strange
not to have any adjustment on the coils or
trimmer capacitors for calibration, but once
you have the VFO in operation
it only takes a few minutes to
adjust the tuning range by peel-
ing one turn at a time off the
coils or soldering fixed values
of capacitance to raise and low-
er the tuning range. Lowering
the inductance by peeling off
turns raises the frequency and
increases the range of band-
spread from minimum to maxi-
mum capacity of the VFO ca-
pacitor. Adding capacity in par-
allel to the VFO coil produces
the opposite effect. I made the
dial scale to maich what I
wound up with. | mounted the
coils vertically by gluing the

with Super-Glue.

Audio
If you want you can omit the

LM386 audio stage and purchase a mini-
amplifier speaker, RS part no. 277-1008, or
use whatever audio amp you have available.
| used one of the op amp IF stages in the
TDA7000 for audio selectivity, then later
both op amps (see Figure 3). The first is a
Salien-Key low-pass filter with a cutoff fre-
quency of 2000 Hz. The second op amp is a
bandpass filter. Components were selected
to give a bandpass of 300 to 2500 Hz for
SSB reception. Formulas for using the op
amp IF filters are available from Signetics.
Radio Shack included an application data
sheet with their TDA7000. This data is
available in the 1988 Archer semiconductor
application manual. 1 would suggest you
build the receiver as shown in the main
schematic before proceeding with the audio
filters. Dave NSKRN runs the output of his
receiver into a Kenwood audio graphic
equalizer and then to a 2 watt audio amp
with a pair of large speakers. You have to
hear this combination to believe the quality.
[Ed.Note: use only C8 if no filter is used,
C8A for the low-pass filter or C8B for the
bandpass filter.)

Performance

Minimum discernible signal as best as |
can measure is less than 0.2 microvolts. My
ancient Measurements Model 80 is not RF
tight enough to measure this weak a signal.
The figure of 0.2 microvolts was arrived at
by “hardening” the generator output with a
20 dB pad and scaling back to arrive at the
MDS of 0.2 microvolts. Stability is quite
good. All caps used in the frequency-deter-
mining circuits were NPO disk ceramic. Use
polystyrene or silver mica types if you wish.
For daytime operation 1 generally use a
dipole antenna connected to the 50 ohm in-
put. At night when signals are much stronger
I use a random wire 3° to 15’ in length con-
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that incorporates 48 RF power MOS-

FETs to ensure low distortion and
clean output up to 1,000 watts (1009
duty cycle, 24 hour) SSB/CW, plus a

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 wireless
remote control unit.

JRC| Japan Radio Co., Lid.

430 Park Ave, 2nd Floor New York. NY 10022
Phone : (212)355-1180 Fax : (212)319-5227

Telex : 961114 JAPAN RADIO NYK
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Packet Master
forW‘mdows

* mouse support * drop down menu
* multi channel * function controls
| * channel changer * text scroll bars
* works with all inc's * 24K buffer
* mycall set * end message bution

SEEE,
MADE|
€asy
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BATTERIES

SEND 19.95 10:

THE MERCURY GROUP

5901 MERCURY DR

FORT COLLINS,CO 80525
ADD $3.00 FOR COD ORDER
(303)-223-5390 VOICE / BBS

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE’VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

7344 TETIVA RD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439

Pico-J rolls up and hides in ™

his 4-ounce pocket-sized

CIRCLE 114 ON READER SERVICE CARD
holder, waiting like the Ge-
nie in a bottle till you need

6 ]
full-guieting signal punch.

Call him forth and his glistening black weather
sealed lines reveal a sleek end-fed haltwave an-
tenna ready o hang anywhere. Suspend in the
apariment closet or patio doorway
Attach Pico-J to window glass or
curtain rod. He needs no radials for broad-
y band low-angle omni halfwave gain
[Carry Pico-J with you for emergencies. Hang
1} in the motel when on the road. He improves
range, boosts reception, saves batleries.
Pico-J comes ready for work with 72" isclated

coaxial feediine and gold pin BNC. Typical
edge-to-edge SWRH under 1.2.1. Hand-crafted

Ej‘i

) Hiih

inthe US.A,
infos1  Modets AntennasWest
Box S50062-0 2Me
3% NOpeRD. 2t Order Hotline

84805

pusBandssdse §00-926-7373
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Say you saw it in 73!

UDAY'S THE DA

Stop Smoking.

&
@) American Heart Association
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Figure 3. Schematic diagram for alternate
audio selectivity using the internal op amps
in the TDA7000.

Parts List

U1 TDA7000 receiver IC

Uz LM386 audio amplifier IC

D1 1N4001 diode

D2 ECGE18 vancap diode

A1 100 ohm resistor

R2 10k potentiometer, audio taper
with swilch

R3 100k resistor

R4 5k linear potentiometer

RS 47K resislor

c1,c2 220 wF/35V electrolytic
capacitor

3 10 pF electrolytic capacitor

C4 100 pF electrolytic capacitor

C5 1 100 pF disc ceramic

Ce.C19", |

c23*, C24* 0.001 uF disc ceramic
C7.C8,

Ca,C20" 0.1 uF disc ceramic
C10.C11,

C12,C13.C14 100 pF NPOQ disc ceramic
C15.C16 220 pF NPO disc ceramic
cz21* 0.01puF disc ceramic
caz2* 0.0047 pF disc ceramic
C17 365 pF variable capacitor
Alternative to 365 pF variable:

RE 100k resistor

R7 4 7K resistor

R8s Sk potentiometer
C13.C14 100 pF NPO disc ceramic
D3 ECG618 vancap diode

* Optional filter components

An etched and drilled PC board is available for
$4.50 + 1.50 shipping/handling from FAR Cir-
cuits, 18N640 Field Court, Dundee IL 60118. The
TDA7000 is available for $5.95 from DC Elec-
tronics, P.O.Box 3203, Scottsdale AZ 85271.
Phone: (800) 423-0070 or (602) 945-7736.

nected to the Hi-Z input. This helps cut
down the trash and QRM. While experi-
menting with this I have had the TDA7000
operating from 160 to 15 meters with good
results.

Have fun with this
project. As I stated in the
beginning, no kit is
available, nor is any
planned.[Ed. Note: A PC
board is available, see
the paris list for details.]
I drive an 18-wheeler for
a living and I am gone
three to five nighits a
week, so | don’t have the
time to pursue a kit pro-
ject. I wrote this article
at the urging of some of
my ham friends, because
this application for the
TDAT7000 is too good 1o
sit on and not get the

word out to other experi-
menters. | hope that this
article will inspire some
of the better builders to
use the TDA7000 as I
have done and develop a
good kit on a PC board

R? m“tl? o TORB CT
€21 1o nz o
cez ces © '-"1 E
2 1
JE + J l‘-ﬂﬂ .
° T
Teres |6 -
g|n
=i -
o ) 24
HI Z - .
L1 9
ci8
= BENe 4@BN° cig Cld
2 - oA €9
END 7 % ©T0 R4 TOP o p4 GND
o
s RT_} ©T0 RS TOP © Ra GND

with premanufactured
coils and such. If some-
one does I'll be one of
the first to buy one! My
thanks to Dave Burke
NSKRN and Bill Allsop
WSTIJY for their help
and encouragement in

Figure 5. PC board parts placement.

this project. 73]



So compact, so
sophisticated.

|1
L
Satrd PR~ .
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Sty KoBF. AVAILABLE NOW! SR O N T
| S FANTASTIC 2-METER H.T.’s £5 g 1. SN Mt S 3
o Yoo, HIGH PERFORMANCE AT A GREAT PRICE J#‘----r“‘“&- wied Ay RATE HﬁE 1‘[;‘“ =
' i T s Mt ; MR
1 ® DJ-FITH World’s smallest 5 watt H.T. ﬁi B g T Y i
' ® DJ-162TR Full featured 2-meter comes h;:;* &5" _ o el ﬂ;}:ﬂ‘; v
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New Model DJ-580T

RATED # 1 IN JAPAN, NOW AVAILABLE IN
THE U.S.

A super-compact handheld, the tiny D.J-580T is a
powerful, feature-packed twin bander. This super-
compact HT is the smallest you'll find, and literally fits
in the palm of your hand.

Ergonomic design, combined with excellent sensitivity
and unbelievable great sound, sets a new standard for
miniature HT's.

New MCF function allows you to set the 40 memory
channels regardless of which channels you want for
VHF or UHF, Any combination 1s possible,

Alinco’s DJ-580T has Full-Duplex Cross Band
Operation and Cross Band Repeater Functions with
real world power and excellent sensitivity. Airband

receive with simple modification.

[f the battery is depleted to less than 5 volts, Alinco’s
Patented Super Low Battery Consumption Function is
automatically activated. You can continue to operate
the radio all the way down to 3.5 volts. This feature is
eftective with dry cell batteries only.

This unit has built in DSQ for paging, CTCSS encode
and decode standard, various scanning functions, 3
power level selections for each band, bell function, and
an illuminated keypad.

Check out the affordable technology of the 90’s.
Check out ALINCO.

ENALINGO

ELECTRONICS INC.

ALINCO ELECTRONICS INC. Two Year Limited Warranty.

438 Amapola Avenue, Unit 130, Torrance. CA 90501 sSpecihications and features are subject to change without notice or obligation

I'el. 13101 618-8616 Fax(310) 618-8758 CIRCLE 67 ON READER SERVICE CARD




Number B on your Feedback card

Digital ALC

A simple way to get the best out of any transmitter.

lot of ham shacks have one or more

good old transmitters or transceivers
that lack automatic modulation control. Here
is a universal mike level unit that features
the latest in digital audio control. It will
work with almost any transmitter/mike com-
bination to provide consistent full modula-
tion, over a range of up to 12 dB. It's the
way lo gel the best performance from any
transmitter, without any internal wiring
change.

Because no one consistently talks at the
same loudness, and/or at the same distance
from the microphone, some form of auto-
malic level control is almost a must. For
anyone who has an older rig and would like
to make the best use of it, this outboard,
mike-level Automatic Digital Level con-
troller might be the answer. The ADLC is a
new approach to automatic audio level con-
trol. It represents a better way to keep the
peak modulation levels constant.

The Circuit

Most ALC circuits are a variation of Fig-
ure la or Ib. Because an increase in the out-
put of the variable-gain amplifier above a
certain level reduces the amplifier’s gain, its
output is reduced—not to the level just be-
fore the “knee™ is reached, but slightly more.
Thus, the output level will continue to rise,
if only about 1 dB, over a 10 dB range of in-
put above the compression level. If the mod-
ulation is set at 85 percent, for example, the
actual modulation percentage will generally
increase to about 95 percent at 10 dB of
compression.

Other things that must be considered in
such a circuit are the attack and release
times of the gain control circuit. The attack
time, which must be very short to prevent
any portion of the audio peaks from exceed-
ing the pre-set limits, i1s primarily deter-

r— I!'I'I:"l.l'!'_ﬁl

L]
QuUTPUT
. TR AT

.

INPUT
LEYEL
INCREASED

Figure 2. Scope tracings.
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VOLTAGE CONTROLLED [
D_ VARIABLE GAIN
| AMPLIFIER I
i
RECTIFIER
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AC SETWOAK
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Figure la, 1b. Block diagrams of standard
ALC circuits.

dio switches. These switches each control
gain-reduction pads, in 3/4 dB increments, in
and between the op-amp stages.

Therefore, gain reduction of up to 12 dB
is attained by reducing the audio output in
3/4 dB steps, until that comparator becomes
inactive. The second comparator is active all
the time the first comparator is active. When
the audio output peaks drop below the sec-
ond comparator’s reference, and remain be-
low it for about a second, the Up/Down in-
put of the 4029 is switched to DOWN and
the 4093B slow counter is enabled and be-
gins to increase the amplifier gain in 3/4 dB
steps, at a relatively slow pace. Thus, the
peak modulation is kept within less than one
dB of maximum over a 12 dB range, but
does NOT ‘PUMP’ if the peak levels remain
relatively constant. (If the modulation peaks
are al 95% at zero dB compression, they will
also be 95% at over 10 dB of compression.)

The scope tracings in Figure 4 show the
input and output of the DALC. The initial in-

mined by the value of C in the AUDIO

RC network, the output resistance

I
VAT C AT A RAEEIED

0.73
a8
SW
PAD

of the amplifier, and the forward
resistance of the rectifier. The re-
lease time is determined primarily

OP-AMP

320
dg
SW
PAD

6.0
dg
SW
PAD

QUTPUT

oP-AMP OP-AMP

OP-AMP

T

T 1

by the values of C and R. To get 1
the desired fast attack and slow

4066 OQUAD ANALOG SWITCH IC

release, the reverse resistance of

e

the rectifier and the input resis- i |
- gma Qi Q0 o4 03

tance of the amplifier become el S B ouTPuT
limiting factors. Also, both of e o CONTROL
these values become lower with - I l T 1 :
an increase in lemperature. And, e Tl T -

. . = RECTIFIERS
as C1 is discharged at a non-lin- GATES | | 0SC ﬂ“l I
ear rate, compromises must be ! o
made in the values of both C and = |
R E

The digital ALC circuit shown REF —e OUTPUT

in the block diagram of Figure 2,

—= LED INDICATOR

and schematically in Figure 3,
overcomes these problems by us-
ing two comparators: one o es-
tablish the maximum output, and
another set of about 1/2 dB below the first.
Whenever the audio input level is sufficient
to activate the first comparator, two things
occur: The 4029 counter Up/Down input is
switched to UP; and a high speed (300 kHz)
pulse generator (one section of a 4093B) ac-
tivates the clock input of the 4029. The 4029
outputs (Q1, Q2, Q3, and Q4) enable indi-
vidual sections of the quad bi-directional au-

Figure 3. Block diagram of the Digital ALC,

put level is approximately -45 dBm. At the
end of the first two cycles, the level is in-
stantly increased by 10 dB. The lower (out-
put) trace shows how quickly the first nega-
live peak is reduced as the amplifier gain is
digitally changed. The next positive and
negative peaks have minor gain adjustments
that effectively center the waveform. At the
end of a cycle and a half, the output level
and waveform are stabilized at the level it



?a"n:t:f Eﬂﬂﬁ;ﬁ' NEW ONLINE CALL DIRECTORY

* Boosts Signal from Flex
& 1 4 wave Amennas

+ Lowers Radiation Angle 494,114+ Hams. via your computer. | Miniature Transmitter Kits.. $29.95 & up Voice Changers,

Our new HAMCALL service gives you COUNTERMEASURES Electronic Devices
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ré‘_'""- . ity Concaaled * Improves both A z
= e oammg eceie < e Vehicle Tracking, Touch Tone Decoders
*‘5{_ =] 2 di:: F:u:;u;r;;,i::‘: n‘:h‘ ' a}::;' o~ I $29.95 per year — unlimited use! Phone ﬂecmﬂ%ng Systems, Bug & Hm‘l:“fal:leﬂs:lr:cﬁ::;s' |
- . ormance
B e oo 7 CALL IDENTIFIER device » displ
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GIVE YOUR HIGH POWER RF SWITCHED PREAMPS

REPEATER/LINK
CONTROLLER HR-2510 HR-2 Model 145
o F L7 : the same features as the $184
BIG RIGS" oo
* 30 Memory Channels vt
* Automatic Repeater Offset Model 440
* Programmable Transmit Timeout $196
* Programmable Seek/Scan (5 Khz,etc)
* Programmable Mike /Channel Buttons
* Programmable Transmit Freq. Limits
" Extended Frequency Range (1ot 12 meters Model 146 160W 2 Meters 19db Gain .75db Nf
,g;iﬁft” Cl;::;gcl — Model 1460S 160W 2 Meters 19db Gain .75db Nf
Freg y ['—_-l Modei 440 70cm 100W 16db Gain .75db Nf

* Many More Features

All these features by lacing
your radio’s existing "CPU" chip!

All preamps have helical filters to prevent out of
band intermodulation in the receiver. Mode! 146

(Priority Channel requires optional hardware covers the entire 2 meter band. Model 1460S is
of very narrow bandwidth and would be suitable
[n$159'95 PSR O el 1 for SSB. Packet, or Satellite. Model 440 is factory
cludes Operator’s and Installation Manuals tunable from 430-440 MHz or 440-450 MHz per
customer request. All models are powered with
$149.00 *espmbieds ClﬂPSWIT‘CIi@ 13 to 20 VDC and are mounted at the antenna.
CREATIVE CONTROL PRODUCTS 4773 Sonoma Hwy. Suite 132
3185 Bunting Avenue Santa Rosa, CA AMPIRE, INC.
10240 NATHAN LANE

a Grand Junclion, CO 81504 =
(303) 434- 9408 ——

: MAPLE GROVE, MINN 55369 612-425-7709
CIRCLE 146 ON READER SERVICE CARD CIRCLE 265 ON READER SERVICE CARD

here Is the next generation Repeater

MARK 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match Create messages just by talking. Speak any phrases or
Mark 4 in capability and features. That's words in any languages or dialect and your own voice

why Mark 4 is the performance leader at Is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  emegrgency warnings, club news bulletins, and DX

rid. Only Mark 4 gives you : g
ﬂ::sliéha::mfmom; speﬂcﬁ o ,,gme alerts. Create unique ID and tail messages, and the

readout of received signal strength, ultimate in a real speech user mailbox — only with a

deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

Phone: #(508) 372-3442
FAX: #(508) 373-7304
MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Elm Park, Groveland, MA 01834

CIRCLE 144 ON READER SERVICE CARD
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was before the input level increase.

The advantages of such a circuit include
[a] precise incremental control of the maxi-
mum output (over a range of more than 3 to
1); [b] recovery that is at a consistent rate;
and [c] maximum output level that remains
constant over the compression range.

The diagram of a prototype of Figure 2 is
shown in Figure 3. As it was intended as a
microphone preamp that could be used with
any transmitter, it uses an FET preamp feed-
ing one half of an LM-358 dual op amp. If
the output level of the microphone is exces-
sive, a resistor may be installed in So(2) to
reduce the input level to the appropriate
amount. This is followed by two more sec-
tions of LM-358s that include a switched L-
Pad in the input, plus a switched negative-
feedback pad in each amplifier. The last
LM-358 section 1s used as an inverter, to
provide both positive and negative peak de-
tection for the comparators.

The output of the third IC stage also pass-
es through an RC audio filter, level reduc-
tion network and output level control before
being applied to the transmitter MIC input.
Included in this network, is an FET that au-
tomatically reduces the audio output by

38 73 Amateur Radio Today » August, 1992

Figure 4. Schematic diagram of the digital ALC.

Figure 5a. PC board foil pattern.




HF Equipment by Regular SALE
IC-781 Xcvr/ps/tuner/scope................. $6523.00 5298

IC-751A 9-band xcvr/SW m............... $1627.00 1348
PS-35 Internal power supply............. 232.00 209%
FL-B3A 250 Hz CW filter (Ist IF) .......... 59.00
FL-52A 500 Hz CW filter (2nd IF) ....... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF) ...... 115.00 109%
FL-70 2.8 kHz wide SSB filter ............. 59.00

IC-735 HF xcvr/SW rcvr/mic................. 1145.00 949%
PS-55 External power supply ........... 233.00 209%
AT-150 Automatic antenna tuner ._.... 446.67 389%

FL-32A 500 HzCWfilter ..o 69.00
EX-243 Electronic keyer unit .............. 64.67

UT-30 Toneencoder............................. 18.67

IC-725 HF xcvr/SW revr/mic.............. D $893.00 719%

AH-3 Automatic antenna tuner......... 488.33 429%
IC-726 10-band xcvr w/bm. ............. D 1283.00 1058
IC-728 HF xcvr/SW reve/mic. ....cevsenen. 1092.00 899%

IC-729 HF xcvr/SW revr w/m. ........... 1412.00 1168

HF Accessories: Regular SALE
IC-2KL HF solid state amp w/ps ....... $2119.00 1768
IC-4KL HF 1 kw amp w/ps.......ccccoeveeve. 7457.00 5998
EX-627 Automatic antenna selector..... 314.67 279%
PS-15 20A external power supply ........ 213.00 189%
PS-30 Systems p/s w/cord, 6 pin plug 371.00 329%

SM-6 Desk microphone ... 47.93
SM-8 Desk mic; two cables, scan ......... .89.00

AT-500 500w 9 band auto ant tuner..... 589.00 529%
AH-2 8-band tuner w/mount & whip..... 780.00 589%

Accessories for IC-781/765/765/726/725 « CALL

Dl

n

@com =T
Price Increase.

VHF/UHF Base Transceivers Regular SALE
IC-275H 100w 2m FM/SSB/CW........... $1584.00 1298

|C-475H 100w 440 FM/SSB/CW ........... 1812.00 1498

IC-379A 25w 6/10m xcvr/ps ............D 1455.00 1158
IC-375H 25w 100w 6/10m xcvr ............ 1699.00 1398

IC-1275A 10w 1.2Ghz FM!SSBKCW ]924.0[I 1598

VHF/UHF FM Transceivers  Regular SALE

IC-28H 45w 2m FM/TIP mic ................$385.00 329%
IC-229A 25w 2m FW/TTP mic ................. 439.00 369%
IC-229H 50w 2m FW/TIP mic ................. 439.00 369%

IC-38A 25w 220 MHz FM xcwr.................. 439.00 369*%

IC-449A 35w 440FM xcvi/TTP ................. 527.00 439%
IC-1201 10w 1.2GHz FM/SSB/CW ........... 847.00 719%
Dual band FM Transceivers Regular SALE
IC-2410A 25w 2m/440 FWTTP mic ...... $889.00 729%

IC-2410H 45w 2m/35w 440 FM/TIP ....... 931.00 769%
IC-3220A 25w 2m/440 FM/TTP mic......D 685.00 569%
IC-3220H 45w 2m/ 35w 440 FWTTP...D 727.00 589%=
IC-2500A 35w 440/10w 1.2GHz FM...D 1039.00 829%
Multi-band FM Transceiver  Regular SALE
IC-301 50w 2m/35w 440 FM xcvr....... $1060.00 879%
UX-R91A Broad band receiver unit ..... 533.00 449%
UX-19A 10w 10m unit... s 317.00 269%
UX-59A 10w 6m unit. .. e 369.00 319%
UX-S92A 2m SSB/CW mudule ............ 635.00 549%
UX-39A 25w 220MHz unit ... .. 540.00 449°%
UX-129A 10w 1.2GHz unlt 58140{3 489¢%
UX-49A 440MHz module for 1C-900 ........ 369.00 319%

IC-970A 25w 2m/430MHz xcvr/ps......... 2839.00 2348
IC-970H 45w 2m/430 MHz xcvr/ps........ 3071.00 2548
UX-R96 50-905 MHz receive unit........ 413.00 343%
UX-97 1.2GHz band unit ................... 1069.00 899%

VHF/UHF Mobile Antenna Regular SALE
AH-32 2m/440 Dual Band mobile ant...... $39.33

Larsen PO-MM Magnetic mount............ 28.75
VHF/UHF Repeaters Regular SALE
RP-1520 Zm 25w repeater.................. $2367.00 1968

RP-2210 220MHz 25w repeater ... 2009.00 1658
RP-4020 440MHz 25w repeater. ... 2439.00 1998
RP-4020/50W 440MHz 50w repeater. .. 2648.00 2198

RP-1220 1.2GHz 10w repeater ............. 2756.00 2298

Due to space limits some items are not listed.
Prices subject to change without netice.

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

5710 W. Good Hope Road; Milwaukee, Wl 53223 e Phone (414) 358-0333

AES’

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106

28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1917

BRANCH STORES

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

Handhelds Regular SALE
IC-P2AT REW! 2m HT....... 3412.00 348%
IC-P3AT NEW! 220MHz HT 412.00 359%
IC-P4AT NEW! 440 MHz HT 468.00 389%
IC-2A 1.5w 2m HT * Lloseout...... 199%
IC-2AT 1.5w 2m HI/TIP ..... 265.00 219%
IC-02ATHP 5w 2m HI/TTP. 345.00 289%
IC-03AT 2.5w 220 HT/TTP .. 325.00 279%
IC-2GAT 2m HIATP........... 399.00 329%

IC-25A 2mHl ... D 345.00 279%
IC-2SAT 2m/TTP .. 37200 319%
IC-2SRA Z2m/25-905m.... 572.00 479"
IC-24AT 2m/440MHZ/TTP ... 456.00 379%
IC-3SAT 220MHz HT/TTP ... 357.00 299%
IC-46AT 440MHZTIP......... 392.00 329%
IC-4SAT 440MHz HT/TTP .... 392.00 329%
IC-4SRA 440/25-905n«...... 579.00 489*
IC-12GAT 1.2GHZ/TIP......... 515.00 429%
IC-W2A 2m/440HT ............ 588.00 499%
Alrcraft band handheids  Regular SALE
A-2 5W PEP synth aircraft HT .............. 525.00 429%

A-20 aircraft HT w/VOR @ Eloseost.... 625.00 469%
A-21 Navicom Plus Aircraft HT ........... 660.00 499%

For info/prices on HT accessories  CALL

Shortwave Receivers Regular SALE

R-1 100kHz-1.3GHz AM/FM pocket ... $545.00 459%

R-71A 100kHz-30MHz revr.............. 1204.00 989%
RC-11 Infrared remote controller....... 71.00
FL-32A 500 HzCWilter.................... 69.00
FL-63A 250 Hz CW filter (Ist IF) ....... 59.00
FL-44A S3B filter (2nd IF)................ 178.00 169%
EX-257 EMonit . 49.00
EX-310 Voice synthesizer................... 59.00

CR-64 High stablity oscillator xtal..... 79.00
R-72 30kHz-30MHz SW re::ewar . 1103.00 929%

Annassunns for |
R-1/R-72/R-100/R-9000

R-100 100kHz-1.856GHz AM/FM, 12v. $721.00 589%

R-7000 25MHz-2GHz receiver............ 1431.00 1198
RC-12 Infrared remote controller....... 71.00
EX-310 Voice synthesizer .................. 59.00
TV-R7000 ATV unit ... 139.00 129%

R-7T100 25MHz - 2 GHz recveiver .......1479.00 1228
R-9000 100kHz-2GHz all mode rec.... 5851.00 4898

—

Large ICOM receivers include a Coupon
redeemable toward the purchase of a ICOM R-1

1072 N. Rancho Drive
Phone (702) 647-3114

1-800-634-62217

from AES’_ for gn_ly $349% (Limited ﬂﬂuﬂ |

FAX: (414) 358-3337

Watch for Future
AES® Branch Store

Openings!




JIM KBBGGT- DAN- KB2XC- KIRBY KAGZTS- LOUIS KAGIPN
CHRIS NBOVF- DENISE XYL- MALINE XYL
DOROTHY KBBJPS- JOHN NOISL/U44L15/UBSWID

LIST
FT-1000D Deluxe HF w/option 4399.00 Call §
FT-1000 Deluxe HF 3399.00 Call §
FT-767 GX Gen. Cvg Xcvr 2068400
FT-757 GX | Gen g Xcwi 1067 100
FT- X Gen. C DO
FL-700 Ax 00
FT_ - =

R {(5-8800 .J £
FT-290R11 A
FT-690 All Mod $

FT-790 All Mgg s
FT-47¢ Call §
FT-5200 ™ Call §
FT-2400 2M Call §

FT-212RH 2§

FT-712 706 -

FT-470 Call §
FT-4 j Call §
FT-81T1 70CM FM Call §
FT-26R 2M FM 2W Call
FT-76R 7T0CM FM Call §

LIST

IC-78 Deluxe HF w/scope Call $
IC-TE6ES Call
IC-735 % Call §
IC-725 Call &
IC-726 Ge D0 Call §
IC-R7000 2 00 Call §
IC-R71A LS Call s

IC-E

IC-4 all §

IC-2410 Calls
228 Call $

IC- 3l §
e Call§
IC-228H 2M Call $
IC-W2A Calls
IC-24AT 2 . Call §
IC-25AT 4390 Call

IC-25A 2M mini H 419.00 Call §
IC-3SAT 220MHz 449 00 all $
IC-4SAT 440MHz 449.00 Call §
IC-4GAT 440MH HH 449 .00 Call §
DNALING
E!Eﬁ ELECTRONICS INC.
AEA Kantronics
Astron KLM/Mirage
Bencher Lakeview
Butternut Larsen
Cushcraft MFJ
Daiwa R.F. Concepts
Digital Deal Sony
Hustler Vibrofiex
KAM Comet
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Figure 5b. PC board parts layout.
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about 50% if the input from the microphone

R37

680k
220k
15k
15k
100k
100k
100k
3.9k
4.7 MEG
56k
22K

10k
27k

10k
3.3k
3.9k
3.9k
27k
39k
27K
5.6k
56k
47k

5.6k
27k

1k
68 ohms

4.7k
4.7k
4.7 MEG
82k

3838

Parts List

R43
R44
R45
R46

27k
330 ohms
12k
220k
15k
100k pot
56k
47K

10 uF/25V Elect.
1.5 uF/25V Tant.
1.5 uF/25V Tant.
1.5 uF/25V Tant.
1.5 uF/25V Tant.
1.5 uF/25V Tant.
1.5 uF/25V Tant.
68 pF ceramic
4.7 uF/25V TanL
4.7 uF/25V Tant.
68 pF ceramic
0.39 uF/Mylar
0.22 uF Tant.
4.7 uF/25V Tant.
47 uF/25V Elect.
2200 pF mica
0.1 uF Mylar
560 pF

1N914 or equiv.

MPF-102
J174

2N2222A

LM-319N

LM358N

CD4016 (or CD4066)
CD4029

CD4093B
LM3171L2

1s driving the ALC circuit
beyond its designed maxi-
mum of 12 dB of audio
level compression. This
FET is deactivated as soon
as the audio peaks no
longer exceed the com-
pression range.

A jack is provided for
an LED that will light at 6
dB of compression, and
remain lighted at all high-
er compression levels. The
microphone input level
should be such that this
LED flashes on occasion-
ally, but not continually,
while the transmitter 1s be-
ing modulated.

With both input and
output levels easily adjust-
ed, this unit will work
well with almost any
transmitter with medium
to high impedance input.

This MIC level device
is just an example of a
practical application of
digital ALC. For use with-
in a transmitter under con-
struction, the input FET,
and oulput pad network
could be eliminated—and
the DALC inseried in the
audio chain wherever the
level is about 1V. Adding
another counter and quad
bilateral switch would per-
mit the incremental peak
oulput range to be any
fraction of a dB, and/or
the range could be extend-
ed to 15 or 20 dB. 73]



Made in
the USA

Call for free catalog - Factory Direct Order Line:

FL (305)771-2050  FAX (305)771-2052

You want a 1
bargraph & a full

range counter - ;)" o gy *
Optoelectromcs o oy, Mt Lagy

, can deliver! en

/ Now for a limited time only, $160.
off the list price. for our Full Range
Model 2810 with bargraph — plus:

r” . Full range -10Hz to 3GHz.
¥ » LCD display (daylight visibility).

b, * True state-of-the-art technology
_+ with the high speed ASIC.

i« NiCads & Charger included.
e Ultra-high sensitivity.
* 4 fast gate times.
* Extruded metal case.
e Compatible with MFJ207.

Suggested options

TA100S:
Telescoping Whip Antenna........

CC30
Vinyl Carry Case

BL28:
EL Backlight for use in roomlight and low

TCXO 30:
Precision +0.2ppm 20 to 40°C temp.
compensated time base ............... $100.

Universal
Handi-Counter™

Model 3000, $375. and
Bench Model 8030, $579.
Both offer frequency,
period, ratio and time
interval,

5821 NE 14th Ave. * Ft. Lauderdale, FL 33334
5% Ship/Handling (Max. $10) U.S. & Canada.

15% outside continental U.S.A.

Visa and Master Card accepted.

CIRCLE 172 ON READER SERYICE CARD




by Greg Saville N7IDB

Number 9 on your Feedback card

AEA’s Weather FAX

Decoder

HF FAX on an IBM PC.

Advanced Electronic Applications, Inc.
P.O. Box C2160

2006 196th St. S.W.

Lynwood WA 98036

(206) 774-5554

Price Class: $150

he AEA-FAX™ is a multi-intensity gray-scale

FAX receiving system that works with IBM or
compatible computers. Those of you who are fa-
miliar with AEA's PK-232 multimode TNC already
know that its FAX capability is limited in that it can
only decode two levels of brightness. While this
provides reasonable results for simpie line draw-
ings like weather charts, it leaves a lot to be de-
sired for true gray-scale transmissions such as
satellite images or newswire photographs. The
AEA-FAX syslem can decode 16 levels of gray,
which provides very nice reproduction of satellite
photos transmitted by the NOAA weather services
when viewed on a VGA video monitor.

What Do You Get?

The AEA-FAX system includes a FAX demodu-
lator adapter, software on both 3-1/2" and 5-1/4"
disks, and a 28-page owner s manual.

The FAX decoder modulator resembles a large
senal connector with male and female 25-pin RS-
232 D connectors. One connector plugs in to one
of your serial ports while the other side can accept
another serial device (like a PK-232 or modem,
but not a mouse) so both can share the port.
When you're not using the AEA-FAX, your com-
puter can still use the other serial device so you
don't have to keep plugging and unplugging ca-
bles when you want to use the port for something
else. The demodulator adapter has a 5' shielded
audio cable with a standard 1/8" phone plug that
connects to your receiver's remole speaker jack to
provide the FAX input.

AEA thoughtiully includes their software on both
sizes of disks, so you don't have to worry about
being sure of getting the right version for your sys-
tem and they don't have to worry about stocking
two difierent versions.

The owner's manual is very well written and quite
complete. It begins with a one-page "Quick Start
Procedure” section for those of us who are most
anxious to get up and running immediately. More de-
tails follow, including "Hardware Requirements,”
“System Overview,” “Functions of the Components,”
“Instaliation of the Hardware and Software,” “Run-
ning the Program,” and “Capturing Live Data,” plus a
technical discussion of how facsimile transmissions
work and more details of how to use the various
software modes, with command summaries. Lastly,
some weather FAX frequencies are listed, along
with a short discussion of radio propagation consid-
erations, a glossary, and illustrations of the system
iayout and exampies of the various received wave-
lorms as shown by the Miniscope function.
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Photo A. AEA-FAX is menu-driven and
mouse compatible for ease of use.
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Photo B. Using the miniscope while capturing
a weather FAX.

Photo C. Sample weather satellite image
showing the high quality possible when view-
ing on a VGA screen.

Quick Start Procedure

Installation and setup was very brief and easy,
thanks to the Quick Start Procedure. | just plugged
the device into my COM1 port, plugged the audio
cable into my TS-440, mounted the floppy disk in
my system and typed: INSTALL. The install pro-
gram creates an AEA-FAX directory on your hard
disk and copies all the software to it. | started the

program by typing: FAX, and then tuned in a FAX
transmission. In just a few seconds a weather
chart started to appear on my screen! While wait-
ing for the image to complete, | read some more of
the manual. As more of the picture appeared, | no-
ticed that the image was somewhat slanted, but
found instructions 1o adjust the timing to my sys-
tem to provide perfectly aligned images. | found
the program very easy to use: Windows and
menus are provided for all functions, help screens
are available and all selections can be made with
arrow keys or a mouse.

You can find your way around and do just about
everything without even needing the manual.

View Mode

Once a complete image is received, you can
save it to disk for later viewing. To load a saved
FAX, just select the “Load a Picture from Disk™
menu item with the mouse or arrow keys. A direc-
tory listing of available pictures is displayed and
you just click on the one you want. Next, you se-
lect “View the Current Picture” from the menu and
the FAX is displayed. Several viewing options are
available in view mode, including moving the pic-
ture left or right, scrolling up or down to see pic-
tures larger than your display, mirror, flip, invert,
zoom, print, color palette selection or edit, and a
help function. Pictures can even be exported 1o
.PCX Paintbrush file format for further editing or
touch-up with PC Paint.

input Mode

Capturing pictures couldn’t be easier; the soft-
ware automatically detects starl and sync tones
and adjusts itself for different FAX formats. It even
automatically adjusts the gray-scale level decod-
ing to the signal to ensure full gray-scale represen-
lation.

While in input mode, there are several com-
mands you can enter including toggle invert, tog-
gle reverse, lines per minute select, index of coop-
eration select, automatic mode, screen clear, re-
sync screen, miniscope select and a help screen.

Miniscope

Proper tuning of your receiver to the FAX signal
is vital for good results and AEA provides a handy
way to adjust your receiver with the built-in Minis-
cope. Anytime you're receiving a FAX, you can se-
lect the Miniscope by pressing the “M" key. The
screen splits and shows a spectrum analysis of the

FAX signal in the lower window of the screen. In real
time, you can watch the effect of tuning and volume



PAY TV AND SATELLITE DESCRAMBLING
ALL NEW 1991 EDITION

1892 edition updates latest circuits, tum-ons, bypasses,
bullets, bags, blackciphers, VCII plus, and B-Mac fixes.
Only $15.95. ¥ i ‘s _bible includes
plus. Telis All, §$15.95. Pay TV and Satellite
Descrambling VOL.1 (BASICS), 1989, 1991 Editions are
all different. $14.95 each. MDS Handbook $9.95,
Satellite systems under $600. $12.95 (52). Any 3/$29.95
or 5/$49.85. Scrambling news monthly will keep you up

THIS MONTH'S GOODIE FROM THE CANDY STORE

e Sa—r— YAESU [

Im FT-411E/17
e UNDER 5$285.00
similar Savings On Yaesu, Astron,
Kenwood, Hy-Gain, Alinco, Elc, All L.T.O

MFJ-8158 $54.00

Over 9039 Ham Items in Stock, all Prices, Cash FOB Preston,

More Specials in HAM-ADS. Looking for Something not Listed?
Call Today (208) 852-0830

Today's No-Tune
Multiband Antenna

No pruning. No mning. Na knobs to twist.

TNT s No-Tune on &0 ew, 40, 20, 17, 12, 10. TNT/2 is Mo-tune on
40, 20, 100 Work other bands w/ tuner. DX &Gain rise w/ frequency.

No 'lraps or Hesistors

Ready to [Jze
Includes isolation

balun & 99 ft RG8x
The modern coax-fed

version of the classic
off-center fed windom.

kink-Proof
We-Sealed Insulated o 3000V
Low Naoise Rate-.l 500 Watts

TNT $89% -
135 fr. long P&H

lo date on Plus Breaks. $24.95/ Yr. Spacial. Everything ROSS DISTRIBUTING COMPANY

78 5. State Street, Preston, |d. 83263
Hours Tue.-Fri. 9-6 - 8-2 Mondays. Closed Sat. & Sun.

Technote 126--3695 ppd

T 2 99‘ 57
Aﬂtﬂ'ﬂﬂﬂs est M 5-7!:[, long P&H

Box 500625, Provo, UT 84605 Py, e 800-926-7373
CIRCLE 135 ON READER SERVICE CARD

we have including Video. $109.95. New Catalog 51.
Scrambling News, 1552P Hertel Ave., Buffalo,

CIRCLE 254 ON READER SERVICE CARD

N.Y.14216 COD's 716-874-2088 Voice/FAX

100 PAGE

H U G E CATALOG

@® Communications Receivers
® Portable Receivers
® Scanners
@® Amateur HF Transceivers
® VHF-UHF Transceivers
® HT's and Mobiles
@® Amateur and SWL Antennas
® Accessories and Parts
@ RTTY and FAX Equipment
® Books and Manuals
This catalog includes prices!

still Universal Radio
6830 Americana Pkwy. 73

=M Reynoldsburg, OH 43068
Tel. 614 866-4267

DISCOVER LOW PRICES

PL-259 Mickel-Teflon, USA &9C es. or $15/25
PL-258 Sllver-Teflon, USA $1.29 ea. or §25/25
PL-259 Gold-Teflan, U'ISA $1.49 ea. or $30/25
N Connector for 8813, 9086, CO-Flex| $3.15

8086 Inlernational (like 5513, but betber] 460
CQ-Floxi Hew! Flexible 881 3-type, low loss

for crank-up tower, rotalors, HF < UHF G2c
CO-RG-8X MM 85% Solid, Type A Cover 23¢
RG-BX 85% Braid, Premium Qual. 18c
RG=-213 MU-Type Prem, Coax 34c

300 Ohm Poly Ladder-Line 13c
450 Ohm Poly Ledder-Line 13c
300 Chim Heavy Twin 13c

T2 Cvhvm Super Twin 261

#14 Antenna Wire Bc

Wire & cable
Sale prices on
108° incy.
only.

QRP 'SHOUP KITS'| &
SUPER EASY TO ASSEMBLE

FOR SERIOUS QRP OPERATING | S
® AX B040 RECEIVER

® TX B040 TRANSMITTER
(EACH KIT $159.95 + $6.00 S&H)

THE RX 8040 RECEIVER QRP THE TX 8040 TRANSMITTER

* DUAL BAND 80/40m * SWITCHABLE AUDIO FILTER, CW/SS8 °
METAL CUSTOM "MATCHING" CABINETS ° NECESSARY
BELLS & WHISTLES ® CONVENIENT MULTI-PUSH BUTTON
SWITCHING FEATURES ° Products of the U.S. A,

ADDITIONAL GREAT 'SHOUP KITS'
® OPTIONAL "INTERNAL AC POWER SUPPLIES® FOR BOTH RX&TX
* CRYSTAL CONTROL CONVERTERS FOR RX 8040 FOR 20, 30, 15, 10m.
" RANDOM WIRE QORP ANTENNA TUNER FOR RX 8040 AND TX 8040
® AUDIO FILTER, SWITCHABLE FOR CW/ 55B-FOR EXISTING RIGS
® WIRELESS FM MONITOR FOR ANY RECEIVER, 500 FT RANGE
(FOR 15892 SHOUP-KIT CATALOGUE - PLEASE INCLUDE $.58 STAMPS)

INTRODUCTORY SPECIAL FOR AUGUST & SEPTEMBER
WE WILL INCLUDE A FREE INTERNAL AC SUPPLY KIT WITH EACH
ORDER OF OUR RX 8040 RECEIVER - A FANTASTIC $43.00 SAVING

(DON'T FORGET TO REGISTER FOR NOV '92 - RX 8040 DRAWING)

"I"ECHNITRON
__AMERICA

3579 GRANDJEAN RD., ROSE CITY, M| 48654

“Shoup Kits Halmarks" (51 7) 685-2322

CIRCLE 149 ON READER SERVICE CARD

Current-type

Laboratory Daveloped
Unequaled Specifications

14 models for every application
Superior Construction,
Stainless hardware

B1-2K 1:1 2KW “Current-Balun' §17.95

B4-1.5K 4:1 Low loss 1.5K B0-10M  519.95

¥1-4K Current-type Beam Balun 1:1 4KW  5§24.85

Remote Balun 4:1 Open-wire to coax Current-Balun §$28.95

(804) 484-0140

Free 48 page Discount Catalog. Everything for wire an-
tennas, connectors,coax. Allow 4 to 6 weeks for Bulk mail
delivery of Catalog or send 54 for hugh Reference Catalog
by Pricrity Mail. Mention ad for these prices. Prices are .
subject to change. ADD SHIPPING - VISA & MC welcome.
Give card #, exp. date, signature. VA residents add 4.5%

Sales tax. See ads in QST and CQ. '
DEALER INQUIRIES INVITED

Box 6159 = Portsmouth, VA 23703
CIRCLE 150 ON READER SERVICE CARD

FOR THE MONTH OF AUGUST

Replacement Batteries, Higher Capacity,
Same Size Case as Original

Their's
EBP-20N 7.2v@ 700 MAH

CUSTOM MADE BATTERY

PACKS & INSERTS 5

ICOM EBP-22N 12v@ 700 MAH Made t Hcat!

| CM2,BP2  7.2v @ 500 MAH R, L .
| CM5,BP5  10.8v @ 500 MAH e 520 (EEE £U ROy Oftaet .
' ' WC-525 - EBP 22N KENWOOD INSERTS
L " SUPER PB-25 PB-21
o 7 13.2v @ 1200 MAH i PB-26 PB-24 i
8S g_ﬁvg 1200 MAH Look for September's Special of the Month. ICOM INSERTS
(base charge only—1" longer) Monthly discounts applicable to End-users ONLY. BP-3 BP-7
ICDM CH.AFIGE HS AVAILABLE BP-5 BP-8

; s -:--“._x
B LA

MADE IN

- B == THE U.S.A.
iscover now accepted| = P ND FOR
NYS residents add HR Y ans EiT:LﬂG
| 8%4% sales tax. e ] ;

| Add $3.50 for postage s o0 i ﬁ&ﬁﬂulﬁ!iﬁf” :";Fius}ii LY. 1 e ARSI
:‘_w aﬂd handllng :_.E_.--:_ g g e e _.;-" ST et . E: i Jor

L S— waam wme ﬁi&TH;!EUTHHSHEPSMF#MBLE PLEA&E mu&aﬁ” :
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@1’35(% 351@&3 16? _____

* INNYS (718)961-2103 ¢ Te
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Figure 1. Sample hard copy output of a
weather satellite image as printed by AEA-
FAX on a laser printer.
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Figure 2. Sample hard copy of a typical
weather chart as printed by AEA-FAX on a
laser printer.
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Photo D. A sample weather chart produced
by the AEA-FAX.

level adjustments and select the settings that give
you the best quality picture. | like the miniscope so
weill that | almost always leave it on.

Advanced Features
Watching an image slowly appear line by line is
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Photo E. AEA-FAX includes an image export utility that converts images to standard “.PCX"

FPC-Painibrush format for editing and touch-up.

fun the first few times, but since it can take 10 to
15 minutes for a complete transmission, it be-
comes less exciting with time. This is where the
unattended capture or "Autolist” fealure is appreci-
ated. The Autolist function allows you 1o capture
pictures automalically while you're away from the
system for viewing at a later time. Options allow
you to program a specific imetable to collect just
the images you want, as long as you know the
schedule of the station you're listening to.

Entering a special time of 99:99 sels the Au-
tolist feature to decode and save every FAX trans-
mitted. This turns out to be my favorite mode.

Images can be printed on Epson 9- or 24-pin
dot matrix printers or on Hewlett Packard compati-
ble laser printers in 150 or 300 dots per inch reso-
lution. | found that text or line drawings, like most
weather charts, printed nicely, but multi-level gray-
scale photographs obviously can't be printed as
well on a device that only has two color choices—
black or white. In its best mode, the program
dithers the image to provide nine gray levels at the
expense of some resolution loss. While the printed
images can't approach the quality of the on-screen
views, they sure were a hit in my son's elementary
school class when they were studying a unit on
weather.

A neat slide show utility is provided, which is a
great way to show off your best images. This
mode allows you the ability to display a series of
cloud-cover piclures like they do on the 11p.m. TV
news.

The utilities menu offers a number of file han-
diing and capture functions including setting up a
default directory for file operations, printer selec-
tion and options, slart and stop tone threshold,
stop tone frequency, auto sync delay, display
shades, menu screen colors, and even adjustment
for a buili-in screen saver mode.

Suggestions

While I'm really impressed and salisfied with
the unit, there always seems to be something mi-
nor that can be improved. I'd like to see an easier

way to start the autolist unattended capture func-
tion. As It is now, you need to select the autolist
menu option and type in several parameters, exit,
and then start autolist with ALT-L. I'd like to see a
simpler setup where you jusi select a menu item
that starts decoding and saving all files right away
with some default, yet unigue file names. It would
also be nice if there was a way lo load and view a
file in one step, like maybe double clicking on the
file name. As it is now, you first select the load
function, select the file you want o load, then se-
lect the view function. This gets tedious if you
have 30 or so new files you'd like to quickly scan
through.

Being the tinkerer that most hams are, I'd also
like to see a schematic diagram for the demodula-
tor circuit. It's a pretty simple, yet clever, circuit
that taps its voltage from the RS-232 control lines
and does an amazing job of decoding analog lev-
els through a senal port!

One other minor suggestion has to do with the
product packaging. The box contains a little com-
pariment for the disks and | noticed that my 3-1/2°
disk fits pretty snugly, enough so that the floppy
disk case is now permanently distorted. Not
enough to prevent the disk from spinning, but it
doesn't look like it would take much more to cause
trouble. I've decided not to snap the disk back into
its compartment for storage,

Lastly, | think a nice follow-on product would be
another program or software upgrade to use the
demodulator circuit to decode and display SSTV
pictures. It seems the hardware is capable; it
would just take some additional software to display
it properly.

Do | Like 1t?

| have thoroughly enjoyed playing with the AEA-
FAX sysiem and especially like seeing the ever-
changing cloud pattems from the satellite photos.
The software is quite good, easy to use, and
hasn't exhibited any bugs. For the enjoyment val-
ue alone, | feel guite satisfied. For someone who
really needs access to the various weather infor-
mation available, the cost is very reasonable. g



EASY FAX
1-800-582-1255

EASY ORDER
1-800-582-4044

FEATURES

MKB02 — Hand Key Type
The MKB02 has good harmony on a classic
wooden base with a brass handpiece.

*Dimensions (LxW): 5.12" x 2.76"
«Total Length (incl. keyer): 7.36"

MKB831 - Deluxe Compound Key

The MK831 features unified manipulator and
vertical key. Operating lever width of manipulator
can be adjusted. Soft or hard operational sense
can be chosen.

*Dimensions (LxW): 5.12" x5.71"
~Total Length (incl. keyer): 7.28° s

The MK831 compound key is without a doubt the finest exampla of the radr&
The MKB02 is a true instrument, not just another “straight key”. This well | telegrapher art. This beautifully designed and finished key set would be the
designed key is fully adjustable so you can custom tune it for your fist. This  pride of any well equipped station, and a joy for the operator. The fully

finely crafted, beautifully finished key was machined, not stamped or cast as a | adjustable features allow custom tuning to the operator’s fist. A wonderful gift
mass produced item. ' or a most appreciated presentation item.

Order # Price Description Weight | Order # Price Description Weight

MK802 230.00 Talagraph Hand Key .25 Ibs. MKB831 350.00 Deluxe Gnmpnunﬁ TE:-Iagraph e 7.75 Ibs.

ADJUSTMENTS
» Knob Position = Pressure + Gap

MK706 AFI;ILiMorse
Shown T’:p':r
With Base When it comes to the code, wheather
FEATURES: you're just starting out or you're
FEATURES - -Silver and chrome color | e Bt | | working aon your Extra Class
-Gold plated contacts | || 3 binding posts for connections upgrade, practice makes perfect!
Black and chrome color ' «Fully adjustable for contact gap and tension The ARRL produces five sets of
-3 binding posts for connection *MK706 mounted on 5/16" steel base-plate with Morse code tapes to get you from 0 to 22 words per minute.
*Fully adjustable for contact gap and tension rubber feet Each set includes two C-90 casseties.
*Dimensions (LxW): 6.06" x 3.31 *Dimensions (LxW): MK?M‘31,, x2.6 L Introduction to Morse Code, a casselle program for
Single lever key designed for use with an electronic | MK706-3.94" x 3.54 ‘ beginners makes learning the code fun. It teaches you all
keyer. It provides circuits for dot and dash (SPDT), | Double lever iambic key designed for use with an the characters and provides plenty of practice.
and is mounted on a heavy base with rubber | electronic keyer provides simultaneous dot and | Order # Price Description Weight
inserts so that it won't "walk" around your desk. It | dash contacts. It features dual-point, frictionless = AR3487 10.00 Introduction to Morse Code......3 oz.
features dual-point, frictionless ball bearing pivot | ball bearing suspension with preload adjustment. AR2227 10.00 Set 1 - Practice Tapes 5-10wpm.....3 0Z.
suspension with preload adjustment. Order # Price Description Weight | AR2235 10.00 Set 2 - Practice Tapes 10-15wpm ...3 0Z.
Order # Price Description Weight MK704 47.50 lambic Telegraph Key w/o Base ....8 0z.  AR2243 10.00 Set 3 - Practice Tapes 15-22wpm ...3 0Z.

MK701 68.95 Siraight Telegraph Key......2.1 lbs. HKTHE 64.50 lambic Telegraph Key w/ Base ...1.9 Ibs. | AR2251 10.00 Set 4 - Practice Tapes 13-14wpm ...3 0Z.

- MOBILE ANTENNAS
e — IECH
FEATURES - HG1100 _ 144MHz

-Dual Band: 144/440MHz
«Connector: UHF Plug f : 144!ﬂﬂ i
«Coreless matching coil | - |
Heavy gold plated connector pin i - | -
| | 2917 Bayview Dri
i / }N?E‘W e
FEATURES - VM2HP Fremont, CA 94538

«Connector: UHF Plug
«Coreless matching coil

«Triple bright finish element
*Heavy gold plated connector pin

EAsYy ORDER: [-800-582-4044
EASY FAX: [-800-582-1255

I BT i i i
kN Tyig
| —

[T -TE O asy S

L b INTERNATIONAL FAx:  1-510-//70-2346
Dual Band: 144/440MHz i ] CUSTOMER SERVICE:  1-510770-2345
«Connector: UHF Plug | MondayFriday, 7am Spm [PST)/ 1 Oom-8pm [EST]
‘Cﬂmhﬂﬁsmm;htfhing c’:’ii'_ . HG1100 Tﬂ COD [USA enly] - No personal checks, US funds [$5.00 Surchon ge/
«Smoo black finis
Universal hatch/trunk mount T _f USPS [—}: UPS L Federal Express |_1, Airborne
+12° RG58 type cable with 8 RG188 1/8" dia. ' For UPS Ground — Add $4.00 for the first 2 Ibs, and $.50 for
mt:"a "“ﬁ ""J”u_;';"ﬂ end (wont dcamage UM?:.HIB each additional pound.
cars weatner s |
m # an Mpﬂm wm qll'ifﬂﬂr:ﬂﬂ charges bO‘SE‘d on weight.
HG11IH} 69.50 Hi-Power Mobile ANENNA ..........ccccimiinrrmmemsssenssnieenssassnsssnases 8 oz. CAll OR WRITE TODAY FOR YOUR FREE COPY OF OUR 64 PAGE CATAIOG
VM2HP  43.50 2 Meter Mobile AMenna............ccococuiocieieercsiomscscssicssssssssinaee 9 oz. ‘ i N R s
VM720B 49.50 Dual Band Mobile ANIENNE ....ccccociiiiiiinresessnssscssssssmsssmsenns 1.06 Ibs. 12 month waranty an all Easy Tech products.
VM720K 99.50 Mobile Antenna & Cable Sel..........cccvivmiieririnreniseenenes 2.06 Ibs. | PR fﬂ ﬁ'ﬁﬁ :f:ﬁ::;l:gmudwaa
SS3B 59.50 Mobile Mount & Cable Set Only..........ccoomiiiiiiiiniiiissiinanns 11b. | Prics Zw;,.&ﬂ}gm change withend notice. .

CIRCLE 9 ON READER SERVICE CARD



by David Cassidy NIGPH

The Larsen KG 2/70
Glass-Mounted Antenna

Number 10 on your Feedback Card

Larsen Antennas

PO. 1799

Vancouver WA 98668
Telephone: (206) 944-7551,
(800) 426-1656

Price Class: $85

ntil very recently, | have always driven

what could be kindly referred to as
“klunkers.” While all of my friends were taking
out huge loans to get the latest and greatest
oftering from Detroit or Tokyo, | was stuck
with whatever the used car salesman thought
he could dump on me.

For a ham, there /s one advantage to driv-
ing an old, beat-up car: You never have to
worry about attaching any kind of antenna to
it. Since there is no way to harm a car that is
already overdue for the junkyard, you can
drill, attach, fasten, hang and install to your
heart's content.

All of this changed for me when | finally
bought my first never-before-driven, “0" on
the odometer, brand-new car. it's a little red
coupe, and the last thing | wanted to do was
slap a mag-mount on that shiny paint, or stick
some aerial monstrosity on the trunk lip.
Since | wanted to operate both 2 meters and
440 MHz, | needed a dual-band antenna. Al-
so, since | live in a very hilly area of the
world, | wanted a bit more signal punch than
your average quarter wave. Of course, the
answer to a new-car owner's prayers is a
through-the-glass antenna, but a few calls to
the various mail order companies soon con-
firmed my worst fears: Nobody makes a dual-
band, glass-mounted antenna. | swallowed
my pride, opened my wallet and was soon
dragging along a very nice, but very ugly, du-
al-band antenna—complete with what looked
like a military-issue trunk lip mount (actually,
it was a high-quality piece of hardware from a
very well-known company, but the high loan
payments for the new car had clouded my
judgement).

Not long after | broke down and installed
the trunk-mounted antenna, Larsen started
advertising their new KG 2/70 dual-band,
glass-mounted antenna. A few phone calls
and one more trip to my wallet for the credit
card later, | was the proud owner of a dual-
band, glass-mounted antenna.

The KG 2/70

The KG 2/70 is a sleek-looking, unobtru-
sive antenna. With its black polyurethane
coating and the exposed coil-in-the-whip de-
sign, it looks like a cellular phone antenna on
steroids!

Electrically, the KG 2/70 is a half wave on
2 meters and a collinear on 70 centimeters.
No ground plane is needed (go look it up, if
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you want to know why), and Larsen claims
gain of 2.5 dBd on 2 meters and 4.5 dBd on
70 centimeters.

The antenna is pre-tuned to provide a
1.5:1 SWR. Minor adjustment is provided by
moving the whip up or down about 1/2 inch
and securing it with a seiscrew. | found that
this adjustment had minimal effect on the
SWR, so | left it as it came from the factory—
fully inserted.

Installing the KG 2/70

Installing the KG 2/70 takes all of about 10
minutes. Everything you need is included,
and the step-by-step instructions are quite
clear.

The only trick to installing any glass-
mounted antenna is making sure the glass is
at room temperature. (Since | ordered the an-
tenna around Thanksgiving and | don't have
a garage, | waited until April!) The only other
precaution is to make sure your window is
clean, both inside and out. Ignore either of
these precautions and you may find yourself
dragging your antenna down the highway
someday.

After deciding where you want to mount
the antenna (usually the upper edge of the
back window), all you do is clean the glass,
swab the surface with the supplied alcohol
pad (to get the glass really clean), measure
and mark with a pen (so you get it right where
you want it), apply the supplied adhesive,
peel oif the backing on the mounting plates
(one for the inside and one for the outside),
and press. | would suggest that you peel ofi
the backing paper from the mounting plates
before applying the liquid adhesive to the
window. This stuff dries very quickly, and you
don't want to be fumbling with the backing
paper while it does.

Once you have the plates stuck to the in-
side and outside of your window, the only
thing left to do is run the coax (a few press-on
coax clips are supplied to help route the coax
along the top of your window), solder on the
supplied PL-259 and attach it to your rig. Your
initial thought upon seeing the supplied but
unsoldered PL-259 may be, “Those lazy
@ #+%é&s! Couldn't they have installed the
lousy plug!” After a few moments, you'll also
realize how much easier it is to route the
coax through your vehicle without that bulky
connector hanging up on everything. Wait un-
til you're done routing the coax to the rig,

then solder on the PL-259. It will save you
time and skinned knuckles.

On The Road

The true test of
any antenna is how it
works in real-world
conditions (| proba-
bly wouldn't feel this
way if | had an an-
tenna test range, but
| don't). | set up an
A-B test between the
KG 2/70 and the top-
quality dual-band an-
tenna | had been us-

ing.
The KG 2/70
turned in almost

identical perform-
ance to my other
dual-band antenna.
When you consider
that the antenna isn't
physically connected
to the radio, this is
pretty amazing. In

fact, the KG 2/70
was a little better on
transmit. This was

Photo A. the Larsen
KG 2/70 mounts di-
reclly on glass.

probably due to the

fact that the KG 2/70 was mounted at the
very top of my rear window, while my other
antenna was attached with a trunk lip mount,
placing a major portion of the antenna ele-
ment below the roof line.

On the receive side of the coin, | didn't no-
tice any difference at all, but in another A-B
test between the KG 2/70 and a 2 meter 5/8-
wave mag-mount, the KG 2/70 provided a no-
ticeable increase in the receive range (about
two S-units).

Conclusion

| am quite pleased with the performance of
my KG 2/70. If you were ever disappointed by
earlier experiences with capacitively-coupled,
glass-mounted antennas, you should give
this new antenna a try. | have to admit that |
was never impressed with the performance of
glass-mounted antennas. Sure, they worked
OK, but they were a compromise between
aesthetics and performance. The KG 2/70
lets me have my cake and eat it too!

. .. and it looks cool on my little red car! E



DAIWA's quality continues...

'I;h:ﬂ:;ﬁ:;;ﬁl:;ﬁ:fg:: paiwa proven reliability for today's Amateur!

for 20-15-12-10 Meters ok
Operate As A Dipole on 17 Meters | Cross Needle and Digital SWR/Power Meters for

All Brands. Rugged, Efficient, Low Cost answer to SWR/
Buttern ut Powermeasurement that fifs well info any stafion.

Verticals

CN-520 CN-101

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
all multiband designs
of comparable size!

Model Freq. Range Forward

Cross Needle  Int. Sensor Power Connectors
CN-101 1.8-150MH=z 15/150W/1.5kW  S50-239
CN-103 140-525MHz  20/200W S0-23% or N
NS-660A/PA  1.8-150MHz 30/300W/3kW 50-239
NS-663BM/BN 140-525MHz 30/300W S0-23% or N

. Digital
Model HF6V DP-810 1.8-525MHz 0-1.SkW/0-15W  SO-239 orN
*80. 40. 30, 20 15 and 10 melers DP-820 140-525MHz  0-150W SO-239or N
automatic bandswitching _ DP-830 1.8-150MHz 0-1.5kW 30-239
‘A-m-lﬁ;rhn for 17 and 12 meters Mobile
-Eﬁ.af:_al[:“ 8 Now. . CN-410M 3.5-150MHz 15/150W S0-239
CN-460M 140-450MHz 15/150W 50-239
CN-465M 140-450MHz 15/75W 50-239
CN-520 1.8-60MHz  200/2000W 50-239

* Unique design reduces size Model HF2V :
. Power Supplies Dai
but not performance. TR 5 bl Cand s sl ﬁiﬂm';:{wf;

* No lossy traps; full AR
: . atic bandswitching on 80 and
element radiates on 40 meters ? and components providing mlhhls
B.” b&ﬁdE. s Add-on urils for 160 and 30 ar 20 t'ﬁg‘ﬂll.hFﬂDC Fﬂ‘lmm“;] -
proiection prolects power supply in

* Turns with TV matears : :
rotor »32 teel 1all - may be top loaded for the event of accidental shorting. Crowbar

e 19 Ibs. additicnal bandwidth N - protection protects your rig in the

- unlikely event of power supply failure.
All Daiwa Power supplies are 120V 50/
For more information see your 60Hz. Also available 220V S0/60Hz.

dealer or write for a free brochure
Model PS120M PSI140001 PS304 RS3080 R540X

(s BUTTERNUT ELECTRONICS CO. Yol o . DM S 1S 1-15

Current (ICS) 12A 14A J0A 33A 40A
\Bj P.O. Box 123 Dlmltﬂ, TX 78575 Current (cont.) 9.2A 124 24A 3I0A 32A
Ripple (max.) 3mV ImV ImV ImV ImV
Regulaiton 1% 1% 1% 1% 19

P5-304

Cooling Fan NO NO NO YES YES

Size (inch) Sxd4x9 Sx4x9 Tx6x9 Tx6x9 11x5.5x9
Weight(lb.) 11 11 16 21 22

NEW PS-50T

«5 Amp Power Supply

i HEMEMEEH- . A LOW COST POWER PACK : Eﬁ:ﬁaﬁg‘ﬂwﬁc
VITHOUR PERIPHEX'S QUALITY IS NO BARGAI =120 Watts
46Bx318x81/72

NEW MODELS NOW AVAILABLE -5.51bs.

ICOM YAESU

BP-83S 7.2V 750mah  FNB-2 10.8V 500mah KENWOOD
$43.50 $22.50 PB-13S 7.2V 1200mah

BP-84 7.2V 1000mah FNB-12 12V 500mah $49.75

Linear Amplifiers
All Linear Amps have lo-noise
gas-fet receiver pre-amp, with
15dB gain, all amps operate on
FM as well as 55B

LAZISOH  (switchable).

$57.00 $45.95
PB-
BP-84S 7.2V 1400mah  FNB-14S 7.2V 1400mah 14;&3“5?““ NEW DLA-80H

$63.00 $59.75 -Applmu:ﬂ to h-::ﬂhnl:h
BP-85S 12V 800mah FNB-26 7.2V 1000mah PN D

tmun:nm au:lun:nlinhp:wu.t
$76.00 $60.00 ASK FOR OUR &%m‘#ﬂ;’ ey O

BP-114S 12V 800mah FNB-275 12V 800mah CATALOG -UHF/VHF simultancously rocciving (full duplex function built-in),
$?9 00 $65 00 Duplexer input-circuit and output circuit.

*No damage caused by anterma short-circuit or overvoltage from power
D i S
Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit ’EMer;:Eﬁwnm and high gain, using low noise
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or GaAs FET (MGF-1302) preamplifier.

available from authorized dea!ers CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS. *Back-light Meter

Add 34.00 Shipping & Handling for first battery,
$1.00 for each add'l battery - U.S. only NEW DUPLEXERS

CA. LL FDH OUR hunnecti{:m residents add E'é-'Er iar.. - DX 18D without cable

«1.6 - 150MHz/140-1 50MHz/400-4 60Mhz
115-1B Hurley Road, Oxford, CT 06478 7
325 Mill St. N.E. = Vienna « VA « 22180 i

*Power 400w CW/250W CW/ 200W CW
800-634-8132 e e e (20
Call Your Favorile Dealer Today! p=t2

SPECIAL OFFEERS > DX10M with cables & 2 M comn.
Power 1kW PEP/S00W PEP/400W PEP
Connecticut 203+264-3985 — FAX 203-262+6943

DXI10N with cables & 1 M cann./1 N ¢
ve -|i?§i‘§§?P@R|PH@X ine
il o ELECTRONIC DISTRIBUTORS CO.
CIRCLE 68 ON READER SERVICE CARD
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A Frequency Counter Upgrade

Number 11 on your Feedback card

Accuracy at the flip of a switch.

any hams have a frequency counter as

part of their station, or for use as a test
instrument. If you're in this group, I'm sure
you wonder how accurate your counter is.
Frequency i1s often a point of argument
among amateurs, and discrepancies exist. In
this article, I'll explain an inexpensive modi-
fication, adaptable to almost any counter, that
I used to make a highly accurate and stable
instrument.

Frequency Counters

A short review of frequency counter opera-
tion will show the cause of inaccurate dis-
plays. “*“Timebase " refers to the length of
time (usually 1 or 0.1 second) that an elec-
tronic “‘gate’’ allows for the unknown input
signal to reach the counters. While this gate is
open, the cycles of the unknown signal are
counted. When the gate closes, the count is

by James Flynn KDOZT

cy is divided, so is the frequency error. The
oscillator may be off several kHz, but after
division by several million, the error be-
comes minute. Still, extreme precision is es-
sential, ard crystal oscillators are prone to
drift with time and temperature, leaving time-
base accuracy 1n question.

My counter is an inexpensive Heathkit IM-
2410, purchased for tune-ups, tinkering, and
repair work. [ soon realized that warm-up
drift of the unit was substantial, amounting to
500 Hz on the 2 meter band over a two-hour
period. I was dissatisfied with such dubious
accuracy, and began pondering ways to mod-
ify the timebase oscillator for better stability.
A crystal oven or a substitute timebase fre-
quency source seemed logical choices.

Selecting Your Standard
Probably the most stable oscillator avail-

P

H | e
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" ENETTO ua s
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il |1 g

T&QE r430

Figure 1. The Heath IM-2410 timebase frequency is generated by an adjustable 3.579 MHz

crystal oscillator/divider, U10.

displayed on the front panel, circuitry is re-
set, and the gate re-opens for a new count.
Obviously, if the gate remains open for too
long or too short a time, the counter will err
high or low, respectively.

If the unknown signal happens to be 146
MHz, for example, a gate-timing error of
only one-millionth of a second would pro-
duce a count error of 146 Hz. To achieve such
precision may seem unthinkable, but fre-
quency division makes it possible. Most
counter timebases are generated by dividing
the frequency of a crystal oscillator running
at several MHz down to 1 Hz. Asthe frequen-
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able to an amateur is a surplus frequency
standard, a proportionately controlled, oven-
sized, crystal oscillator. Companies such as
CTS Knights produced these units for the US
military. They are generally available at
hamfests, and I have seen them in a surplus
house catalog. I obtained a Knights standard,
and began the project of adapting it to my
counter as a substitute timebase oscillator.

The Knights frequency standard is housed
in a plated brass can 2" x 2" x 5" long. All
connections are made at the bottom through
an octal plug/socket. Removing a threaded
plug from the top of the can exposes a piston
trimmer capacitor, used for precise frequen-
cy adjustment. This unit has a frequency out-
put of 1 MHz at approximately 4 volts rms.
Once temperature and frequency stability are
achieved, drift is specified as no more than
one part in 10® per day. Actual drift will
likely be much less. It requires 28 volts DC at
approximately 0.2 amps. Cold start-up cur-
rent may reach 0.5 amps due to high demand
by the heating element. Standards made by
other manufacturers may have different out-
puts and power requirements.

The Heath IM-2410 timebase frequency is
generated by an adjustable 3.579 MHz crys-
tal oscillator/divider, V10 (Figure 1). V10
output frequency is 60 Hz. Driver transistor
Q6 provides a suitable waveform to U8, a
divide-by-six with 10 Hz output. These 1 and
10 Hz frequencies are routed from a front
panel switch to the signal input gate circuitry
to allow selection of a 1 or 0.1 second gate.

Designing the Modification
It’s apparent from the Heath circuit that 10

FROM
STANDARD
b

+3V

e 210 ]
o 5 3

i2 i

100 Hy
i uz2

g 2 T
(]
Dy us | g ua Lo el ] us ;R'gP
i i i1
4 i 4

- ™ ]
] 1 YRR

*PINS 2, 3,6, 7,10 TO GROUND

Figure 2. To build this curcuit, you only need five 7490 decade counter/dividers and a piece of

perfboard.



Hz would be an ideal substitute frequency to
inject into the timebase generator. With 1
MHz available from the Knights standard, 1
needed only to divide by 100,000, or equiva-
lently, to divide by 10 five times. I bought
five 7490 decade counter/dividers and a piece
of perfboard to construct the circuit in Figure
2. The chips are wired in series divide-by-
ten. The Q1 transistor stage was necessary to
shape the sinusoidal output of the frequency
standard into a shape resembling a square
wave, with the steep edges necessary to reli-
ably trigger the first divider.

Diode D1 accomplishes this task by hold-
ing the transistor in cutoff until the 4 volt sine
wave applied to the gate reaches about +1.4
volts. This is the combined voltage drop of
D1 and Q1 base-emitter junction. At this
point the transistor turns on sharply, giving a
steep leading edge to its output waveform.
The reverse occurs on the falling edge of the
sine wave. A second diode in series with D1
would “‘square’’ the output waveform even
more, but i1t was unnecessary in this case.
Note that the input waveform must be of
ample voltage to overcome the voltage drops
of Q1 and any emitter diodes. Had the output
of the frequency standard been insufficient, a
preamp stage ahead of Q1 would have been
necessary to boost voltage.

The next task was to mount the perfboard
inside the Heath cabinet. Finding no likely
place for nut-and-bolt mounting, 1 soldered
two #16 wire “‘legs’’ to the perfboard, posi-
tioned to match areas of ground foil on the
Heath board. I soldered the legs to the ground
foil, supporting my assembly above the main
counter circuitry. This type of mounting ap-
pears entirely adequate for small structures. |
took +5 volts directly from the Heath regu-
lated bus. Interfacing to the IM-2410 was
simple—I removed U8 from its socket and
plugged the substitute frequency from my
divider into the pin-8 (output) position of the
U8 socket.

Next, I mounted the frequency standard
ontoa 5" x 6" x %" board, which left ade-
quate room for a companion 28-volt power
supply. I used a Radio Shack miniature 24-
volt transformer. The rectified, filtered DC
output is about 34 volts. A simple Zener
diode-controlled pass transistor lowers
voltage to the 28 volt requirement. Power
supply circuit descriptions are readily avail-
able from many sources, so I will not go into
detail. Good supply regulation is not neces-
sary, as the Knights standard has precise
voltage regulation internally for critical cir-
cuitry. A 24-volt wall transformer would
likely suffice, although I haven’t tried one.

I mounted this assembly on top of the coun-
ter with 14 " standoffs to avoid blocking venti-
lation holes. The 1 MHz input frequency 1s
fed to the divider inside with RG-174 mini-
coax, through a 4" phone jack installed in
the cabinet rear panel. You could also place
the standard apart from the counter and use a
longer feed cable. To avoid an additional 115
volt supply cord at my station, I wired the
power supply transformer primary through a
strain relief in the counter’s rear panel to 115
volts points inside, so that the Heath line fuse

also protects the transformer. The 28-volt
supply and the frequency standard are always
powered, unaffected by the counter on-off
switch. Reassembling the cabinet completed
installation, and a quick check confirmed that
the counter was operating normally.

Calibrating the Standard

Calibration of the frequency standard is
quite easy. Install a coaxial **T"’ fitting in the
feedline of one of your HF antennas at your
operating position. Tune your SSB rig to
WWYV at 10 MHz, then move up a few hun-
dred Hz to hear a tone from their carrier. A
sharp CW filter helps give a cleaner tone,
reducing modulation effects. Feed a sample
of the 1 MHz frequency standard output
through a 100 pF capacitor to the coax **T."’
The tenth harmonic of the 1 MHz frequency
will beat noticeably with the WWYV carrier.
Use a miniature screwdriver to adjust the
output frequency of the standard.

As this frequency nears zero beat, the S-
meter will deflect 2-4 units with each beat,
and beats will be audible in headphones or
speaker. It helps to calibrate the standard
during periods when QSB on WWYV is at a
minimum. With a little practice, one beat
every other second can be achieved. More
accurate calibration becomes difficult due to
confusion with QSB, but it is by no means
necessary. A beat every two seconds is equiv-
alent to 2 Hz error at 10 MHz. This extrapo-
lates to a 7 Hz error on the 2-meter band, and
to a 23 Hz error at 450 Mhz. Few counters
can approach this accuracy.

Maintaining Accuracy

With this particular standard, I've noticed
that a ‘‘stabilization™ period is necessary
each time the frequency trimmer is moved. I
don’t know if this is typical. I usually wait
several hours to check the results of each
adjustment. But once calibrated, months go
by without frequency checks. It just isn’t nec-
essary. The frequency standard runs along
most dependably. My counter never leaves
the shelf, but one that is subjected to rough
use would probably require periodic frequen-
cy checks to maintain the accuracy stated
above.

This may be my most worthwhile home-
brew project to date. It is very enjoyable to
have accurate frequency measurement capa-
bility at the flip of a switch—without warm-
up, without drift. If you have the frequency
counter ‘‘doldrums,’ investigate adapting
this procedure to your counter.

WOZTK deserves credit for the technical
specs of the Knights frequency standard, as
well as my thanks for his help in making this
project a reality.

A limited supply of 10 MHz frequency
standards (EG&G model T-424, 12 VDC)
are available for $16 ppd. from Chuck
Houghton WBO6IGP, 6345 Badger Lake, San
Diego, CA 92119. To use these modules
with the circuit in Figure 2 you will have to
add on an additional 7490 decade divider.E8

You may reach James Flynn KD9ZT at Box
32, Dana IL 61321.

CUMTELCO INDUSTRIES

T#E fn“n"'l;ﬂ*'-

Dual Band Mobile

140 mhz, 440 mhz

| or L]
| Multi-Whip Mobile '
i 140 mhz, 220 mhz, 440 mhz

150 Watt Power Rating
Supplied with 12ft of RG58 Coax
Choice of BNC or PL259 Connector

1-800-634-4622
Quality products Made in the U.S.A.

e COMTELCO INDUSTRIES INC.
501 Mitchell Rd., Glendale His., IL 60139

CIRCLE 15 ON READER SERVICE CARD

HEIGHTS

%
i
i

e

"I he pioneers in
aluminum towers
bring you higher
heights and wind loads

than ever before.
O Self-supporting up to 144
feet at 75 mph winds.

O Complete tapered and
telescoping models.

O Easy to assemble and erect.

O Full range of manually and
electrically operated Fold-
Over-Kuts

Heights offers you unmatched
versatility, value and quality in
a tower system that has been
proved and improved for over
30 years.

For our new brochure giving

dozens of combinations of

height, weight and wind load,

contact:

HEIGHTS TOWER SYSTEMS, LTD.
1721 Indian Rd. - Lapeer, MI 48446

(313) 667-1700

CIRCLE 284 ON READER SERVICE CARD
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Number 12 on your Feedback card

Bill Brown WBBELK

¢/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Video Ins and Outs

If you have a computer in your
shack, you've probably thought about
using it to capture and display a still-
frame image of your ATV contacls.
Once you have that special image in
your computer, you could [abel the im-
age with the time and date of recep-
tion and actually start a video logbook!
Not only that, you could snap a still-
frame of yourself, label it with your
callsign using any of several drawing
programs, and use this for your video
ID. Getting tha!l priceless video image
into your computer is of particular in-
terest to those of you who are using a
computer for slow-scan TV (SSTV).

Up until recently, the only way you
could snatch a video image into your
computer was through the use of very
expensive digitizers. Fortunately, there
are a number of fairly inexpensive
boards and interfaces now available
that won't cost more than your com-
puter! There are quite a few to choose
from, and this is not a list of all that is
available by any means. However, I'd
like to discuss a few of the inexpen-
sive boards I've run across that | think
will be of particular interest to ATVers
and SSTVers.

Black and White Digitizers

The least expensive boards are
those that will do only black and white
images. Depending on your needs,
these boards are certainly the most af-
lordable way to digitize your video im-
age into your computer.

Ham Television

The SV1000 Video Digitizer

For just $89.98 + $5 shipping, you
can obtain a small board that plugs in-
to your computer’s parallel port. It
comes without a case and requires
you 1o strap a 9-volt battery onto the
board for power (you can leave the
battery attached since it is only used
for power during the brief period of
time a capture is being performed). A
BASIC program is included in the
package that allows you to capture a
black and white video image in any-
where from 10 to 20 seconds, depend-
ing on the resolution you require. The
digitizer provides either 640 by 480 or
320 by 200 resolution and will operate
with any IBM PC or compatible from
an 8088 to a 80386 with a CGA, EGA
or VGA display. The program allows
you to vary contrast, brightness and
sync via software control to oblain the
best image. The image is digitized in
256 shades of gray, which results in a
very high quality image. The SV1000
and its companion program are avail-
able from Frank Lyman at Colorburst,
P.O. Box 3081, Nashua NH 03061,
phone: (603) 891-1588.

The Ventek VIP 640M

Coming in at $129, the Ventek VIP
640M is a black-and-white digitizer
that plugs into an intemal slot in your
XT computer (the VIP 640M/AT, priced
at $149, is for use in an AT machine).
These digitizers take about 1/3 of a
second (1/5 second for the AT ver-
sion)to capture the image (operating
as a line grabber) and digitize the im-
age with 256 shades of gray with a
resolution of 680 by 480 pixels. A PAL
version is also available.

Photo A. The SV-1000 monochrome video digitizer from Colorburst.
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Photo B. The Ventek VIP 640M monochrome video digitizer.

Photo D. The Ventek VIP 640C color video digitizer.

The VIP 640M comes wilh some
very powerful software that allows you
to get the most out of the digitizer and
to store the image in all popular file
formals. You also get a program called
“Picture Publisher” that allows you lo
modity, edit and manipulate the image.
For more information, contact Teri
Csellak or Mark Montana at Ventek
Corporation, 31336 Via Colinas, Suite
102, Westlake Village CA 91362;
phone: (818) 991-3868 or FAX: (818)
8991-4097.

ComputerEyes B/W

Digital Vision, Inc. offers a
monochrome board that will digitize an
NTSC or PAL video image for $249.95

that plugs internally into your PC. It
captures a 640 by 480 pixel image
with 64 gray levels. It takes from six to
12 seconds (0 complete a captlure and
will support Hercules, CGA, EGA,
VGA and Super VGA displays. Its
companion software allows you to dis-
play the image in a vanety of modes:
high contrast, gray scale, dithered
grays and false color. In addition, ex-
tensive enhancement routines allow
you to adjust brightness and contrast,
and to sharpen, smooth and halftone
the image. All popular image file for-
mats are supported. For more infor-
mation, contact: Digital Vision, Inc.,
270 Bridge Street, Dedham MA
02026; phone: (617) 329-5400.



GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

ned

onLy $59

wired /lested

FEATURES:
° ﬂ:ﬂ iur; nqiig“ugﬂg.?dﬂ vhif, 0.BdB uhf

. gain: B, depends on freq

* Wide dynamic range - resist overioad
« Stable: low-feedback dual-gate FET
*Specily tuning range: 26-30, 46-56, 137-150,
150-172, 210-230, 400-470, 800-960 MHz.

Features
%ﬂiﬂ-ﬂmr
MINIATURE '
PREAMP | S0 Diode

ONLY $29 wt. D44 wesspionns

GaAs FET Preamp similar to LNG, ex-
designed for low cost & small size.
Dnl-,r 5/8"W x 1-5/8°"L x 3/4'H. Easily
mounts in many radios.
LSpeclly tuning range: 25-35, 35-55, 55-00, B0-120,
120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)

IN-LINE PREAMP
ONLY $39u. $1 19 wirnd /tested

-a&mﬁmmmm
to series, except automatically
switches out of line during transmit.
Use with base or mobiie transceivers up to
25W. Tower mounting brackets incl,

*Specily tuning range: 120-175, 200240, or
400-500 MHz.

HELICAL RESONATOR
PREAMPS

GaAs FET preamps with 3 or 4 section
helical resonators reduce Intermod &
cross-band interference in critical appli-
cations. MODEL HRG-(*), $80 vhf,

$110 uhf. *Specily tuning range: 142-150, 150-
162, 162-174, 213-233, 420470 MHz.

i
o e
e
e,

COR-4 kit
all on one board

restrictor,
fl.:mmnsunf

RECEIVING
CONVERTERS

Low noise converters to receive vhi and
uhf bands on a 10M receiver. Choice of
kit with case & BNC jacks, kit less case
$49, kit w/case $74, w/t in case $989.
Request catalog for complete listings.
HF input ranges avail: 136-138,
144-146, 145-147, 146-148 MHz.
¢ UHF input ranges avail: 432-434,
435-437, 435.5-437.5 MHz.

TRANSMITTING
CONVERTERS

XV2 tor vht and XV4 for uhf. Modeis to
convert 10M ssb, cw, fm, etc. to 2M, 432,
435, and for atv. 1W

Kit only $89. PA's up to 45W available.

Request catalog for complete listings.

For complete info, call or write for free catalog.

Send 52 lor overseas air matl

For casual interest (LS. only), check reader service; allow 3-4 weeks.

Order by mail, fax, or phone (s-12, 1-5 eastern time).
Min. $5 S&H charge tor first pound plus add' welght & insurance. 65 MOUL RD. - HILTON NY 14468-9535

Use V'Sﬂ, Mastercard, check, or UPS C.0.D. ($51ee). Phone 716-392-9430 — FAX 716-392-9420

ACCESSORIES

TD-3 SUBAUDIBLE TONE DECODER/
ENCODER. Adjustable for any tone.

for

Desig especially for repeaters,
remote control activate/deactivate pr

TD-2 TOUCH-TONE DECODER/CON-
TROLLER J-m Full 16 digits, with toll-call

Eraatfn-"salechvam&-

AP-3 AUTOPATCH kit. Use with above
for repeater autopatch. Reverse patch
and phmﬂ line remote control are std

....kit $89, wired/tested $148

AP-2 E‘:IHPLEH AUTOPATCH Timing
Board kit. Use with above for simplex
operation using a transceiver ... kit $39

MO-202 FSK DATA MODULATOR Kkit,

Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,
telemetry gear, etc. ......... kit $49, w/t $79

DE-202 FSK DEMODULATOR kit. For
receive end of link. ........

9600 BAUD DIGITAL RF LINKS. Low-

cost packet networking

consisting of new MO-96 Modem and
special versions of our 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directy with most TNC's. Fast,
diode-switched PA's output 15 or SOW.,

kit $49, wit $§79

If you always thought a microprocessor-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

REP-200 REPEATER

A premium repeater with autopatch and many versatile dtmf
control features at less than many charge for a bare-bones

We don’t skimp on rf modules, either! Check the features on

R144 Recelver, for instance: GaAs FET front-end, helical

resonators, sharp crystal filters, hysteresis squelch.
Kit $1095; w/t only $1295!

with

Other models available:
REP-200V Economy Repeater Kit. As above,

beep except uses COR-4 Controlier without DTMF control or autopatch. Kit only $795.
~rKit $49 | REP.200N Repeater with no controller. For use with external controlier,
time in such as those made by ACC. Kit only $695, w/t $995.

* Available for the 143-174, 213-233, 420-475, 902-928 MHz bands.
FCC type accepted for commercial service (vhf and uhf).

* Rugged exciter and PA, designed for continuous duty.

* Power out 15W (25W option)143-174 MHz, 15W 213-233; 10W uhf or 902-928MHz.

* Accessory add-on PA's available with power levels up to 100W.

¢ Six courtesy beep types, including two pleasant, sequential, multi-tone bursts,

* AUTOPATCH: either open or closed access, toll-call restrict, auto-disconnect.

* Reverse Autopatch: two types, auto-answer or ring tone on the air.

¢ Pulse (rotary) dial option available.

* DTMF CONTROL: over 45 functions can be controlled by touch-tone. Separate
4-digit control code for each function, plus extra 4-digit owner password.

* Owner can inhibit autopatch or repeater, enabie either open- or closed-access for
repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter, site

* The cwad message, dimf command codes, and owner-specified default parameters
for cor and cwid timers and tones are bumed into the eprom at the factory.

* Cw speed and tone, courtesy beep and tail timers, and courtesy beep type can all
be changed at any time by owner-password-protected dimf commands.

* Auxiliary receiver input for independent control or cross linking repeaters.

* Many buiit-in diagnostic & testing functions using microprocessor.

* Color coded led's indicate status of all major functions.

* Weilded partitions for exciter, pa, receiver, and controller. PEM nuts hold covers.

* 3-1/2 inch aluminum rack panel, finished in eggshell white and black.

HIGH PERFORMANCE XMTRS &

RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEMETI-'Wr ETC.

FM EXCITERS: 2w continuous
. TCXO & xtal oven options.

type accepted for com’]
high band & uhf.

= TAS1: 143-174, 213-233
MHz ._kit $108, w/t $189.

* TA451: 420-475 MHz
... kit $109, w/t $189.

= TA901: 902-928 MH