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.15 50 Easy To Operate.

Introducing the IC-3230 Dual Band Mobile

One-Touch Mobile Radio to leave the road to change frequencies.  docking station for your 3230 to slip inf
The IC-3230 was designed for the mobile  The 3230's voice synthesizer tells you and becomes an excellent entry-level bz
FM'er who wants high performance and  just where you are! The same option station. Or buy one for home, one for tl
ease of use. The 3230 1s a one-touch works with crossband repeat, road, and stay 1n touch!
transceiver for the most often-used func-  which gives your DTMF handheld the IC-3230: A High-Performance Packz
tions. It's simple and safe to use while range and power of your mobile. in an Easy-To-Use Compact.
driving. Main functions are activated TalkBack lets your handheld tell you .
with one-touch action switches.  what frequency your 3230 is set to. For Information .
Hold the same button in slightly longer And, of course, full-duplex (And Where You Can Get A Test Drive
to access secondary functions— noneed  operation means you can use your Call
to hunt for a separate function switch. mobile with the ease of a telephone— 1 206 4 50 6088
jiaman Bnthesred including 14 memories, single-button 5 -2 =
The color-coded, illuminated controls BRI, uionrily wad D1l scum ) i
and the display are laid out the way A Base Station, Too! T S MO SO 1O e N
people naturally use radios: UHF on the ICOM’s mobiles aren't just for the Customer Service Hotline (206) 454-7618

All siated gpeciicaticns s _tm:-tru -hanga wilho uIJ’-:-I @ Of obligat
CHE: .]H i 5 L ficanty sscead FCLU mouiagiions lmdirg spun
i vy __j_'.,_ .

right, VHF on the left, each independently ~ road anymore. With the optional
cun[rn!{ed. And with the optional Talk- PS 45/PS 200 power wpph the fun
Back feature, your eyes never have continues! The PS45 becomes a
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FREQUENCY COUNTERS

FIND FREQUENCIES FAST ™
With the new, high sensitivity, ultra-fast, Auto
Trigger & Hold STarTEK frequency counters,

Increase readability distance with the new Band

[
Pass Filters. All products made in USA. SE‘ 'es

AUTO TRIGGER & HOLD ’ Say goodbye to random

5 -

Now, for the first time, available on inex- ii’.r counting & false readings
pensive, portable counters with our new = with the ATH™ Series
ATH ™ Series. This feature is the most

WA n R A N T Y significant improvement ever made to the

pocket sized counters! It allows "Hands

5 YEARS all parts - || Free" operation to automatically read &
1 YEAR Jabor == hold a signal as quick as 80ms or 8% of [Tﬂ';g :gﬂ::_ﬂ;l |
ALL MODELS 2% @second Ve s

ATH-50
5 Hz to 2800 MHZ

One-Shot Feature _ One-Shot Feature
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AUTO TRIGGER & HOLD - 1.5 Gz CounTER

6 Hz w 2.8 Gvz Freocuency COUNTER

ALUTD Teooen & HoLD
ATH"

i’!"iﬂ_ﬂ
’ E.E-'_Hﬂ'
g

== [T § mar

BTARTEK snesuma s it LA ERES P R

s> In Stock... Same Day Shipment!
s, ATH, Ultra High Sensitivity Frequency Counters
PR SO ATH-TS 1-1500 MHZ, High speed $1899, 5935,

"SERIES FEATURES INCLUDE: — B B T  [PHOME g emiese 258, 139

» Easy to use - simple controls | B8 HST15 Optonal 0.2 PPM TOXO 100. %25
» Ultra fast response time R —— High Accurscy Timebase (installed)
« Extra BRIGHT LED digits B8 Economy Frequency Counter

and A/C Charger e

* 3-5 hour battery operation = 1350 11300 MHZ, 10 HZ Res. Siid Ao
. " INCLUDED - _ . b= 3 gate bmes, Hold switch . neg
Automatic clean dropout % _. PR s

* Maximized sensitivity, <1mV typical with ALL Models R = 3,@ Increase range or distance from a transmitter with a Band
« Signal strength Bar Graph EEEREEESESNESS  Pass Filter: <1 dB pass band insertion loss

» 2 ranges - B fast gate times i :-f'ﬂﬂﬂ E%?;&?iﬁ@; 'EE
: ; . P-40 iZ Usage
3-12V auto-polarity power jack \ HP-800 200-2000 MHZ Laﬁage 59

StarCab™ aluminum cabinet Above 3 fiters (SAVE $30) $177. 125/

BR.3
Factory Direct Order Lines . | j_ ' ncrgn'
SAME DAY SHIPMENT
Orders Only Orders & Information

0-638-8550 305-561-2211
FAX 305-561-9133

sl =

Case for all models 12
TA-S0 Telescope BNC antenna 12.
TA-80L Telescope elbow antenna 16
RD-150 150 MHZ rubber duck 16
RD2750 27-50 MHZ rubber duck 28
RD-800 800 MHZ rubber duck 29
M-207-IC Interface cable for MFJ-207 10
P-110 200 MHZ, 1x, 10x probe 39

STARTEK internamionaL ivc. LP-22 LoPass, audio usage probe 29
398 NE 3Bth St., Ft. Lauderdale, FL 33334 DC-10 Direct, 50 OHM probe 20

s: Ship/Hand charges for US & Can 510, others add 15%. FL residents add tax. C.0.0. 55. VISA, MC, Discover accepted, Prices and specifications subject to change without notice or obligation.
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ALINGOD VHF FM TRANSCEIVER DR-130

107 | CALL
SHIFT MW CH. SF

DR-130T

Works Hard / Runs Cool

ALINCO's newest 2-Meter mobile, the DR-130T,
packs a big punch. This compact radio delivers 50
Watts of cool running power, and offers the dura-

bility and reliability that Hams have come to expect
from ALINCO.

Standard features include 50 CTCSS Tones,
Programmed Memory scan, Programmable “Time-
Out” Timer, CTCSS Encode, and others. With the
optional EJ-19U plug-in module, 100 memory chan-
nels are available. All memory channels can store
“odd-split” frequencies, and also store CTCSS
Encode/Decode status.

CHECK OUT THE AFFORDABLE
TECHNOLOGY OF THE 90'S.
CHECK OUT ALINCO.

2 ELECTRONICS INC.

CIRCLE 67 ON READER SERVICE CARD

DJ-180T

Clearly Superior

Ergonomic, rugged design, combined with excellent
sensitivity and great sound make this the radio of
choice for demanding operators.

This rig comes standard with CTCSS encode and
decode. Ten memory channels come standard, and
the unit can be upgraded to 50, or even 200 Memory
Channels with optional plug-in chips.

Odd Splits! This radio can store repeater offsets
from 0 to 15.995 MHz. A different offset can be
stored in each memory channel, and most other
functions can also be stored independently in each
memory channel.

For brochures and operation manuals,
try our new 24 hour Hot Line. =~

reeorone: (310) 618-9017

438 Amapola Ave., #130 Torrance, CA 90501
Phone:(310) 618-8616 [/ Fax:(310) 618-8758
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Amateur Radio Frontiers

There are still plenty of frontiers for
the adventurous ham to explore and
pioneer. Everything hasn't been in-
vented, by a long shot. Indeed, there
are tons of articles I'd love to see pub-
lished in 73, if only you'd write "em.

For instance, I've seen pittiful littie
in recent years on slow-scan develop-
ments. We need lo (a) digitize slow-
scan so we can send some really de-
tailed full-color pictures, and (b) use
modern compression technology to
keep the bandwidth down. When's the
last time you saw any articles on
things like this? What do you need to
get your mind working and your fin-
gers busy? With the progress we've
had in slow-scan technology in the last
few years, any interested ham with to-
tally zero technical knowledge and a
will could have come from zero 1o be-
ing the top expert in the field. All it
lakes is some interest and the deter-
mination to overcome obstacles.

When | first got interested in RTTY
| knew zilch. But | was fascinated, so |
read everything | could find . . . which
wasn't much. | hounded the only ex-
per in the field | knew, John Williams
W2BFD. | buiit my own equipment us-
ing John's designs, a Model 12 Tele-
type machine he got for me, and got
on the air. Wow, what fun! This was
when | first leamed about digitally en-
coding information and the ability of
frequency-shift keying to get through
interference far better than off-on
(CW) keying.

Teleytlype used a five-bit code,
which meant that there were just 32
possible combinations of zeroes and
ones, or marks and spaces, as we
called them. This is why telegrams
and news Teletypes all used to print in
upper-case letlers. We didnt have any
lower case. We even had to shift to
handle numbers and punctuation. This
is why ASCII code, which all comput-
ers use foday, has eighl bits. This al-
lows 256 combinations of zeroes and
ones, giving us far more flexibility.

When | couldn’t get anyone to put
out a newsletter to help us pioneers
learn more about RTTY | finally gave
up and did it myself. Indeed, that's
what got me into the publishing busi-
ness. | called it Amateur Radio Fron-
liers, and thal was back in 1951. |
wrote il, drafted the schematics, sold

Number 1 on your Feedback card

NE VER SAY DIE

Wayne Green W2NSD/1

the advertising, took the photos, set
the type, pasted it up, handled the
subscriptions . . . everything. It was in-
credibly valuable experience, and it
changed my life.

Digital Compression Systems

With modern microcomputers it's
relatively easy to digitize pictures. You
can feed "em into your computer from
a home video camera or a scanner.
But a decent picture can take a
megabyte or more of memary, which
is why we haven't been seeing much
in the way of live video digitized yet. At
30 megabytes per second, thal eals
up a whale of a lot of memory in a hur-
ry, no matter what you're using for
storage.

So, the engineers have been work-
ing to compress the data, using vari-
ous approaches (algorithms). The In-
ternational Standards Organization's
Joint Photographic Experts Group
(JPEG) uses a discrete cosine trans-
form which compresses files by 90-
95%, giving us ratios of 10:1 to 20:1.
Iterated Syslems of Norcross, GA,
went the fractal route and has been
able to compress data around 75:1.

Fractals? If you haven't messed
with these babies you've missed a
whole new world of math and beauty.
IBM's Mandelbrot got interested in
chaos theory a decade ago and dis-
covered that seemingly chaotic sys-
tems produced similar patierns when
plotted. He called the resulting pat-
terns fractals. Computer owners with
color displays can generate these
beautiful pattemns. If you aren't familiar
with fractals and chaos theory, you're
letting the real world get away from
you. As hams, you're supposed to be
up on science and electronics. You're
not flying under false colors, are you?

So, lel's see some articles on digi-
tized slow-scan pictures. Let's see
some articles on the theory and prac-
lice of compression techniques. And,
let's see some protocols for digital
slow-scan.

If we can al least send our Ameri-
can standard video picture quality
(NTSC) by digital siow-scan, then we
can start working on ways to move to
high definition slow-scan. One step at
a time. More and more of us are buy-
ing high definition color monitors for
our computers, so we've gol the mak-
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ings of some wonderful slow-scan pic-
tures.

You may not be an expert on digital
video now, but by next year are you
going to be even further behind? Or
will you be one of the people writing
the articles? When | got started pub-
lishing my RTTY newsletter it didn’l
take long before | knew what | was do-
ing. A few years later | published the
first book on ham RTTY. In the mean-
while my columns in CQ helped get
thousands of hams involved with this
fun part of the hobby.

Digitized Voice?

With all broadcast radio geoing digi-
tal, as well as TV, we hams better start
thinking in digital terms or we’re going
to be as far out of date as if we were
still using spark gaps for our CW. Yes,
| know, many old-timers are still upset
over having to change to sideband 30
years ago. | think all of the “spark for-
ever” crowd have finally won their
Silent Keys certificates, though they
were slill a grumbling, resentful bunch
when | started hamming in the 1930s.

With digital broadcast test stations
showing three times the signal cover-
age with a hundreth of the power . . .
plus the ability for six different stations
to share each channel . . . digital is
definitely coming. Sideband gave us
six times the bang for the buck over
AM, plus it allowed more stations per
kHz. It centainly met the rule of thumb
criterion for a new technology to be 10
times better than the old in order to
survive. Well, so does digital, so noth-
ing can stop it.

With that in mind I'd like to see
some special temporary authority
(STA) hams experimenting, complete
with articles for 73.

Data Compacting

In addition to the usual search for
compressing algorithms, we might
start setting up some protocols for
packet and RTTY which would com-
press our transmissions. This doesn’t
even have to be high-tech. CW ops
invented the Q-code to shorten their
fransmissions. So how about some
simple look-up tables our computers
can use to cut down on redundant
messages? A sor of packet approach
to the Q-code? For instance, “N>"
might translale into “the name here is.”

We could even simplily names a bi
with “Bob" being “bb" and “Bill" being
“bl," Wayne being "wn," and soc on
That would speed up the more com
mon Names.

With data compression we shoulc
be able to get contacts down to a few
seconds of air time. “rv" could mear
“the rig here is an ICOM 735." The
second character could indicate up Ic
256 different models of rigs. Ditto fo
antennas. Yes, “q" would mean "l faith-
fully promise to send you a QSL carc
for this wonderful contact and hope
that you will send one in return.” A "w’
with one added character would indi-
cate up to 256 different kinds o
wealther, thus slicing at least two IC
three minutes of air time from every
conltacl.

In this way we'll be able 1o make
several contacts a minute and ther
read the expanded copy later wher
we have time. Few of us bother tc
comment on anything the other chag
is saying anyway, so what's lost? The
only really significant element of the
contact is making sure you have the
call right. You've got the Callbook on &
CD-ROM, so you don't really need &
location, unless he's portable.

With data compression we’'ll be wel
on our way toward completely aulo-
matic contacts. We'll be able to get re-
ports from our computer on who we've
contacted while we're at work o1
sleeping. Or waiching ball games or
TV. I'm reminded of RTTY back ir
1950 when I'd come home from work
and pick up 50 feet or so of printou!
and read what'd been talked about or
the RTTY channel all day.

If we do find something of commor
interest we can send prewrilten docu-
ments from our computers. In the oic
days we'd punch Teleptype tape wilF
stories we might want to repeat. Wher
there was an interest in some subjec
we'd load the tapes into the readei
and they'd zip through at 60 wpm. It's
a little easier today.

Oops, We Lost 100,000 Hams!

Just when we were all getting ous
arms out of joint congratulating our-
selves on boosting our numbers 1ic
600,000 licensed hams (FCC count)
we get the bad news that the ARRL
has done a survey and found that 16%
of us are missing. Holy jumping Morse
code, that's a hundred thou, pffft
How'd that happen?

Well, as I've been reminding you
and you've been ignoring, the FCC nc
longer bothers to delete our Silent Key
award winners, nor our bored or unem:
ployed dropouts. And with our licenses
now good for 10 years, there's a lol o
buried ham in the Callbook. Tons.

So, even with the increased input o
no-code hams, are we breaking even’
Maybe, jusl.

In looking over the ARRL survey, il
seems like we have an awiful lot of old-
timers with a serious death wish fol
our hobby. | can't spread a lot of guill
on you because the chaps who are
the problem don't read 73. Most ol
them hate it.

Continued on page 7&



"What a great price!
Terrific features, high
performance — and

| $ "What a great field radio.
\Q/ Mobile, too! | couldn't afford
3

an HF rig until now..”

FT-840

Compact HF

“Yaesu did it again!”

rice to pa
SlIl)Ch a We];)aly

E = all e

you're trading up from an older
rig, but have a budget, you want the
most you can afford in top-notch HE
Then the FT-840 is for you. It's right on
the money! Considering a mobile HF or
field radio and doubt the quality and
features of tiny HF rigs? Then the FT-
840 is for you, It won't disappoint you!

Built to handle rigorous field

operation, the new intense LCD display
affords sharp visibility in bright sun-

~ within my budget.”

L_"'_ .

light. Die-cast heat sink and internal
thermally switched fan keep the FT-840
running cool. Modular design circuit
boards ensure operating efficiency —
manufacturing excellence youd expect
in much higher priced radios.

For high performance, the FT-840
features a low noise front end that uses
the latest in FET RF amplifier design.
Two DDSs and magnetic encoder for
silent, smooth tuning and fast switch-
ing. Twin band-stacking VFOs. And,

for

Transceiver

* Direct Digital Synthesis
(DDS)

* Frequency coverage:
RX: 100 kHz-30 MHz
TX: 160-10 m

e |F Shift

* 100 Memory Channels
(Independent TX/RX per
memaory)

* Twin Band Stacking VFOs

» FM* Repeater Operation
Automatic 10-Meter
Repeater Offset
w/Selectable CTCSS
Encode

* CW Reverse Feature

* Choice of Two Optional
Antenna Tuners:
FC-10 Matching External
Antenna Tuner
FC-800 External Remote
Antenna Tuner

» Accessories:
Contact your Dealer for
full details

* Optional

automatic 10-m FM (optional) repeater
offset with selectable CTCSS. Even two
optional external antenna tuners to
customize your ng.

Top of the line quality and features
at a remarkably low price. Just what
youd expect from Yaesu! For high-tech
performance, and a wealth of features
that won't break your budget ask vour
dealer about the FT-84(.

YAESU

Performance without compromise*

€ 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700
Specifications subject to change without natice, Specifications guaranteed only within amateur bands. Some accessaries and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details.
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Number 2 on your Feedback card

Dick Beaton N7RB, Helena MT
Wayne—As an old CW op, I'm not go-
ing to jump in and tell you that we
have to keep all those CW frequen-
cies or that CW is sacred. As a useful
means of communication, it is a real
dud. It's fun if you like it. It is hard to
believe the ARRL still promotes traffic
handling on phone and CW when
packet will do it better and faster.

| was licensed in 1934 and worked
as a CW operator in the CCC camps
in North Dakota. Would you believe |
lurnished my own home-brew stalion?
It was that job that helped me get a
job with Northwest Airlines, first as a
radio operator in '38, and later as a
station manager in '42. We even used
CW for handiing reservation traffic
from 1939 until about 1944! Before
that it was all AM phone!

Well, anyway, | was one of the first
around here to promote the no-code
license idea. I've also been promoting
your method of leaming the code. I've
taught code off and on for years and
was one of the first VEs around here;
also among the first on packet. At
least in my case CW hasn't scrambled
my brains and | could easily prove it. |
don'l get on as much anymore as
most guys just won't talk. And I'm with
you on QSLs! If a DX station gives me
that old “QSL via a bureau,” | just tell
him “no QSL needed.” They used to
come with neat stamps on them. Now
they are just another card in the draw-
er. (How about using packet for QSLs
and making an excuse for sending
traffic?) | don't even know how many
countries I've worked and could care
less. It isn't a big deal anymore. | do
have WAS on Gerilol net 3767 kHz.
The only thing on my wall is a Ken-
wood world map and my “Ham of the
Year” plague {ram the local club.

One thing you could quit harping
on is DXpedilions. The real truth is
that very few of the hams | know
could afford such a thing. Your back-
ground gels you into places thal are
out of reach to mosl others, so please
quit comparing yoursell with the rest
of the hams. You are one of the privi-
leged elite. As a VE, | know that some
people have a tough time coming up
with five bucks. | know how it is be-
cause | was one of them. You weren't.

When | was a kid we used to get
the battery out of our Whippet to light
the filaments in the old four-lube re-
generative radio with a hom speaker.
The problem was we went without ra-
dio a lot because the “B” battery didn't
last very long. | set out to “invenl” a
substitute without spending any mon-
ey because | didn't have any and my
dad was on WPA, | succeeded, loo! |
didn't exactly know for sure what |
was doing, but | ended up using a
doorbell transformer to light the 201-A
filament. | used one side of an audio
transformer for a choke and the ca-
pacitor out of a Model T Ford coil for a
filter. The plate and grid were tied to-
gether to make a diode that rectified
the 110 AC. It worked like a charm.

After WWII | went through a lot of
surplus gear modifications, etc. | nev-
er had an AM rig, just home-brew CW
until the HW-101.

From The Hamshack

The mess on 14.313 makes me
ashamed, but | have resisted the
temptation to jump in and tell them off.
It must be the big amplifiers those
guys use that screws up their brains. |
don't think the Extra Class license did
it. I've got an amplifier, but haven't
had it hooked up for a long time.
Those old dudes who do talk don't
have anything good to say, anyway. |
used to check into the QCWA net in
Montana and all those old guys do is
talk about their health complaints and
the weather.

Incidentally, you wanted to know
what new products we use. Well, |
had an R-5 vertical which worked
great but was limited to bands higher
than 40 meters, so | sold it and
bought a GAP. It works fine, too, but
on 80 the low angle of radiation
makes it useless for visiting with guys
within 100 miles or so. | tried 1o put a
Bilal in the attic here without any suc-
cess. Our attic goes up through a hole
in the hall closet, so | had to give up
trying to make it work. It doesn't even
look like it should work!

I'm 76 years old and sorry I'm go-
ing to miss all the wonderful new
things just over the horizon. Then
again . . . I've lived to see one helluva
revolution in the world of scientific
knowledge. | missed a lot because |
went to the coliege of hard knocks,
but | think | know a lot more than quite
a few college grads who never
learmned anything very useful.

One last thing: Hope you succeed
in getting the school system fixed. Ev-
eryone should know Ohm's Law and
DOS.

73 to a great editor. You and Rush
Limbaugh should get together! You
have a lot in common.

Dick—Elite? Me? Har-de-har. I've
never been on a DXpedition that cost
much. Travel is mostly a matter of de-
cision. It doesn't have lo cost a lot.
For instance, Sherry and | spent a
week in Rome last month. Wow, that
must have cost a bundle! Well, we
flew business class, stayed in a very
nice holel, went everywhere, saw ev-
erything, had some greal dinners.
Now how much would you budget for
a Inp like that, total?

The flight, hotel, meals, taxis, tips,
and everything for a week came in at
$551. A couple years ago we flew
round-frip to Munich business class,
rented a car, drove 10 Vienna, Krakow,
Prague, and back to Munich. First
class holels. Fine meals. Two weeks.
The total cost was under $1,000.

Of course | was able lo do some
business on each Irip, which more
than paid the cost of the tnp. In Vien-
na | signed a contract with an ltalian
publisher to use 73 articles. In Rome |
made import agreements wilth two
record companies. Travel doesn't
have fo be expensive if you do it right.
And that includes DXpeditions.

How much does it cost to drive to
Halifax? Peanuts. Then there's the
short flight to St. Pierre. The hotel was
ridiculously inexpensive. So were fab-
ulous meals. So we DXed there for a
few days.
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Any ham who has trouble coming
up with $5 sure isn't much of an en-
trepreneur . . . and isn’t using his ham
know-how for anything but his own
fun. There are loo many easy ways [0
make money these days for anyone [0
be poor . . . uniess they've been 100
lazy to get an education. Maybe
you've noticed that there are very,
very few well-educated poor people
. . . and very few poorly-educated rich
people. It's almost enough to make
someone think.

College is a wasle of time, no mal-
ter what you want to do. You can
learn 10 times as much in half the
time on your own. But then you want
to keep right on and not stop. I'm still
learning. I've read over 100 books in
the last few months and have 50 more
by my bed being read. No fiction . . .
Wayne

Matt Thomas NBTWF, Ortonville
MI | am writing to you because a few
hams have really made me sick. | was
scanning the 20 meter band not too
long ago and heard a small group of
hams cursing and swearing like mad
on 14.315 MHz. What kind of repre-
sentation of our great hobby is this? If
| were a shortwave listener thinking of
getting a license, this would probably
convince me to change my mind. The
only place | have heard more cursing
is at school. | thought hams were to
promote international good will. In my
opinion, this hardly promotes interna-
lional good will.

By the way, | really enjoy reading
“Never Say Die." Wayne, you have
some interesting opinions.

John R. Lowther, Il, Lawrence
KS | am writing in response to your
“Never Say Die" column in the June
1993 issue. | have been a sporadic
reader of 73 for years and your col-
umn is often the most interesling par
of the magazine and certainly the
most unpredictable.

In this column you hammered on
one of the problems which has been
keeping me from seriously pursuing
an amateur radio license: There
seems to be hardly anyone out there
worth talking to. When | listen on the
ham bands with my little Sony 2010 |
find very little worth listening to. Using
the receiver section of my elderly
Drake TR-4C | find nothing more, de-
spite its superior ability to separate
one signal from the next.

| went through a study guide for the
no-code Technician license and was
surprised to find that the so-called
“significant technical requirement”
consists mostly of extremely basic
electronic theory that anyone who has
actually done anything with electron-
ics should already know.

Of course, the no-code Technician
license is not all that interasting, lack-
ing privileges on the HF bands capa-
ble of reasonable reliable long-range
contacts. Even with the addition of
passing the 5 wpm Morse code test,
only the 10 meter band is available for
lelephony, the other bands aliowing
only digital communications (including
that most primitive of digital systems,
CW).

if the ARRL cannot be pried away
from the old incentive licensing
scheme, perhaps the privileges for us-
ing manually-generated Morse code
can be separated from the other privi-
leges of the license so that having
once passed the 5 wpm code test (3
wpm would be better), to meet the re-

quirement of the treaty, you woul
gain all of the General Class privi
leges upon passing the General Clas:
written test, except on frequencie!
designated for emission type A1A, on
ly gaining A1A privileges on passing
the 13 wpm code test, and likewise fo
the Advanced and Extra Classes.
This proposal would be consisteni
with the objective of the amateur radic
service as a source for skilled elec-
tronics technicians, as it would pro-
vide rewards for gaining additional
technical knowledge without holding
the acknowledgment of their advance
in knowledge hostage to skill in using
an obsolescent (and | am tempted tc
say obsolete) communications tech-

nique.

Eric P. Nichols KL7AJ, North
Pole AK Here's an Interasting figure
for you. | recently acquired an HF
packet station (actually a by-produc!
of the AMTOR station | wanted). Al
any rate, | opened up all the AX28
monitors and tuned to the 14.102
MHz PacketCluster, letting everything
spill its guts out of my page printer. Af-
ter a six-hour period, | did some
statistics on the printout. Lo and be-
hold, 98.4 percent of all printed matie:
was “overheard,” i.e. addressing anc
error-correcting information. The re-
maining 0.6% of the printed mattes
was actual text. So, the point is thal
inanities are nol restricted to phone
bands, they are built into the very sou
of packet radio! A little food foi
thought!

One nice thing about packet,
though, is that | can selectively rejecl
calls from such unwanted areas as
Japan. | call my program my “JA
notch,” and it saves a whole lot ol
wasted time and effort. Back in my
phone days | used to call “*CQ nc
JAs,"” but someone told me that was
uncouth. Packetl allows me to be se-
lectively rude (or rudely selective) witk
no guilt!

Mind you, | have nothing agains!
Japan per se, but if you have ever op-
erated in Alaska you will know tha!
JAs are about all you can get withou
extensive maneuvering . . . they liter-
ally swarm the high bands. Most KL7s
rely on vast quantities of front-to-back
ratio to solve the problem, but tha'
leaves something to be desired ir
case you want some desired Asiar
country!

By the way, | have devised a new
more efficient signal reporting system
one in which the typical QSO is con-
tained within the report itself. The re-
port has two numerals and two letters
A typical QSO might be like this:

“AL7HC, this is KL7AJ. Your repor
is BOYR."

"KL7AJ, this is ALTHC. Yer' repor
is 571S. 73s.”

“73s. KL7AJ clear.”

Translation:

“"AL7HC, this is KL7AJ, you're five
by nine, the rig here is a Yaesu, anc
the weather is rainy.”

“KL7AJ, this is AL7HC. Roger. Yer
five by seven, the rig is an ICOM, anc
the weather Is sunny. 73s.”

“73s. KL7AJ clear.”

As you can clearly see, this four
character report is more than ade-
quate for more than 98.4% of all ama:
teur QS0Os. For the long-winded, ¢
third letter might be used to describe
the current physical ailment: “H" foi
heart problems; “K" for kidney stones
“P" for prostate surgery, elc. EE



Low Cost GaAsFET
PREAMPS

quv’S:SQ
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FEATU RES:

= Very low noise: 0.7dB vhi, 0.8dB uhf
» High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overigad
» Stable: low-feedback dual-gate FET
*Specify tuning range: 26-30, 46-56, 137-152,
152-172, 210-230, 400-470, BO0-960 MHz.

o
.I'

5,;% o LNW-(*)
348\ MINIATURE
“&l " PREAMP

ONLY 329 kit, 344 wired&tested

* GaAs FET Preamp similar 10 LNG, ex-
cept designed for low cost & small size.
Only 5/8'W x 1-5/8°L x 3/4"H. Easily
mounts in many radios.

*Specilfy luning range: 2535 3555 5590

90- 120, 120- 150, 150-200, 200-270, 400-500 MHz

LNS-(*)
IN-LINE
FREAMP

ONLY $89 i, $7119 wicedstested

» GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit
Use with base or mobile transceivers up
to 25W. Tower mounting brackets incl.
*Tuning range: 120-175, 200-240, or 400-500.

HELICAL RESONATOR

PREAMPS

» GaAs FET preamps with 3 or 4 section
helical resonators reduce Intermod &
cross-band interference in critical
applications. MODEL HRG-{ * ),
$80 vhf, $110 uhf. *Specily tuning range
142-150, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

Low noise converters to receve vhf and

uhf bands on a 10M receiver.

« Kit less case 349, kit w/case & BNC
jacks $74, w&t in case $99.

« Input ranges avail: 50-52, 136-138,
144-1486, 145-147, 146-148, 220-222,
222-224 MHz, 432-434, 435-437,
435.5-437.5, and 439.25 (to chan 3).

XV2 for vhf and XV4 for uhi. Models to
convert 10M ssb, cw, tm, etc. to 2M, 220,

222,432,435, and atv,  1W output.
Kit only $89. PA's up to 45W available.

ACCESSORIES

DVR-1 DIGITAL VOICE
RECORDER Module
Primarily a wvoice ID'er
for repeaters. May also

be used as a contest CQ caller or as a
"radio notepad” to record up to 20
seconds of received transmissions for
instant recall. As a repeater ID"er, it will
record your voice, using either the built-
in microphone or an external mic. Il can
be used with almost any repeater COR
module. As a contest caller, you can
record a message or even several mes-
sages and play them through your
transmitter at the press of a switch. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anything
guu might wamnt to recall later. Play it

ack as many times as you like through
a small external speaker. (Call for more
information.) kit $89, wit $139

TD-3 SUBAUDIBLE TONE DECODERJ
ENCODER. Adjustable for any tone.
Designed especially for repeaters,
with remote control activate/deactivate
provisions ___kit $23, wired & tested 3639

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier .. kit $49

CWID. Diode programmed any time in
the field, adjustable tone, speed, and
timer, to go with COR-3 kit $59

COR-4. Complete COR and CWID all
on one board for easy construction
CMOS logic for low power consumption
Many new features. EPROM program-
med; specify call ... kit $99 w&t $159

Real-Speech Voice ID Option Available With
DVR-1 Digital Voice Recorder Shown At Left!

REP-200 REPEATER

A microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

We don't skimp on rf modules, either! Check the features on R144
Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squelch.

Other models available:

Kit $1095; w&t only $1295!

Voice ID Option $189.

REP-200V Economy Repeater. As above, except uses
COR-4 Controller without DTMF control or autopatch. Kit only $795.

REP-200N Repeater with no controller. For use with external controller,
such as those made by ACC. Kit only $695, wit $995.

TD-2 TOUCH-TONE DECODER/CON-
TROLLER. Full 16 digits, with toll-call
restnclor, ammable. Can tum 5
functions onfoff. Great for selective call-
ing, too! ...._kit $89, wired & lested $149

Tr}-'l SELECTIVE CALL-
ING Module Economy
t-:::uu:l"n—tﬂﬂe decoder with 1
latching oufput. Primarily designed o
mute speaker until someone calls you
by sending 4-digit tt signal but may also
be used to turn on autopatch or other
device .. kit $49, wit $89

AP-3 AUTOPATCH. Use with above for
repeater autupatci't Reverse patch and
phone line remote control are std.

...Kit $89, wired & tested $149

MPLEX AUTOPATCH Timing
Boa UE-E' with above for simpiex
crperalmn using a transceiver ..___ kit $39

iﬁf{ ““i‘
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MO-202 FSK DATA MGDL!LAT‘C}F‘..
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes Radio link computers,
telemetry gear, elc. kit $49, wit §79

DE-202 FSK DEMODULATOR For
receive end of link. ...... kit $49 w&t 379

9600 BAUD DIGITAL RF LINKS. Low-
cost packet networking system, consist-
ing of MO-96 Modem and special
versions of our 144 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or S0W.

» Buy at low, factory-direct net prices and save!
e For complete info, call or write for free catalog.

Send 52 for overseas air mail,

* Order.by mail, fax, or phone (9-12 Am, 1-5 PM eastern time.)
Min. $5 S&H charge for first pound plus add’l weight & insurance.
Use VISA, Mastercard, check, or UPS C.O.D.

= Available for the 50-54, 143-174, 213-
233, 420-475, 902-928 MHz bands.

*FCC type accepted for commercial
service (hi-band and uhf).

= Rugged exciter and PA, designed for
continuous duty.

* Power out 20W 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213-
233 MHz; 10W uhf; 10W 802-828MHz

= Available add-on PA's up to 100W.

»Six courtesy beep types, including
two pleasant multi-tone bursts.

«Open or closed access autopatch,
toli-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 dtmi command.
4-gdigit control code for each function.

«Owner can inhibit autopatch or re-
peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk fiter, site alarm, aux rcvr, and
other options.

« Cw speed and tone, beep delay, tail
timer, and courtesy beep type can be
changed at any time by owner pass-
word protected dtmf commands.

= Auxiliary receiver input for control or
cross linking repeaters.

« Many built-in dlagnusﬂc and testing
functions using mMicroprocessor.

» Color coded LED's indicate status of
ali major functions.

«Welded ri-tight partitions for exciter,
pa, receiver, and controller,

« 3% inch aluminum rack panel, finished
in eggshell white and black.

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2W continuous
duty. TCXO & xtal oven oplions
FCC type accepted for com’]
high band & uhf.
« TAS1 50-54, 143-174, 213-233

MHz .. kit $109, w&l $189.
« TA451: 420-475 MHz

kit $109, wit $189

« TA901: S02-928 MHz

(0.5W out), w&t $219.
« VHF & UHF AMPLIFIERS.
« Forfm, ssb, atv. Output levels from

/5

10W to 100W. Several models starting at 359

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174

or 213-233 MHz. GaAs FET front end,

0.15uV sensitivity! Both crystal & ceramic g
if filters plus helical resonator front end 'ﬁ . TRIRE
for exceptional selectivity: >100dB at ¥ o - .
+12kHz (best available anywhere!) .-zq - ’ T
Flutter-proof hysteresis squeich; afc ol i oL
tracks drift. ...kit $149, w&t $219. [y p— (4.
R451 FM RCVR, for 420-475 MHz. L L3
Similar to above. .. .kit $149, wat $219.
R901 FM RCVR, for 802-928MHz
Tripleconversion, GaAs FET front end
3169, wit 5249

R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
w/o helical res or afc. .. Kits $129, w&t $219.

R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219.

QOUR 30TH YEAR!

amlronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — Fax 716-392-9420
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Number 3 on your Feedback card

RF Radiation Feedback

The FCC has extended the comment peri-
od on a proposal (in E.T. docket 93-62) that
the commission adopt new guidelines for
evaluating the environmental effects of radio
frequency radiation. The federal agency will
hear comments until November 13 on the pro-
posed guidlines, which are the same as those
already adopted by the American National
Standards Institute and the IEEE.

The FCC says the request for extension
was made by the National Association of
Broadcasters, and was supported by other in-
terested parties. The NAB's request was to al-
low a study to develop non-measurement-
based techniques for complying with the
Commission’s new rules. TNX Westlink Re-
port No. 656, September 1, 1993.

Vanity Callsigns Authorized

Both the House and Senate have approved
legislation authorizing the FCC to issue
unique amateur radio callsigns, at a cost of $7
per year, to the ham community. The surprise
measure was inserted into the recently-signed
deficit reduction bill of President Clinton.

According to a congressional aid close to
the plan, "We envision that the legislation will
probably be implemented so that an amateur
pays $35 every five years, although there is
no language in the bill that says they have to
do it that way. It only says they have the au-
thority because they do not have this authority
right now. . . . As | understand it, the proceeds
will go to the FCC to augment their budget,
. . . pay for equipment, staff, and stuff.” The
only amateurs who would be subject to the
new fees are those requesting special, dis-
tinctive callsigns.

Another little-known tack-on to the deficit
plan provides for spectrum auctions. The gov-
ermnment is set to receive more than $10 billion
over the next five years when it sells radio
spectrum to the highest bidder for new com-
munications services. TNX W5Y! Report, Is-
sue 16, August 15, 1993.

Instant Ham

A petition has been filed before the FCC by
the Western Carolina Amateur Radio Society
VEC that seeks a rules change permitting in-
stant ham radio licensing. Specifically, the
Knoxville-based testing group wants the com-
mission to ammend Part 97 to allow amateur
radio operaling privileges to commence upon
passing the required exam, without having to
wait for the issuance of a first license.

The WCARS VEC argument states that
anyone who holds a valid Certificate of Suc-
cessful Completion for an amateur operator's
license which was issued within a year should
be authorized with the rights and priviliges for
that license class. They propose a temporary
callsign structure based on the Class D citi-
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zen's radio service precedent which was set
several years ago under deregulation. Propo-
nents believe this measure would save the
government time and money they spend an-
swering phone calls from those waiting for
their licenses to arrive.

This proposal, designated as RM-8288 is
open for comments to the FCC. TNX Westlink
Report No. 656, September 1, 1993.

Codeless Coast Guard

For the first time since 1924, the United
States Coast Guard has closed down its
Morse code operations on 500 kHz. The final
CW transmission ended an era at 000Z, July
31, 1993. Coast Guard radio operators first
began listening for distress signals on 500
kHz at the tumn of the century, and set up its
permanent station nearly 70 years ago to
monitor the frequency continuously.

Officials say the advent of satellite and digi-
tal technology has made Morse code obso-
lete on the high seas. A misty-eyed Coast
Guard radioman tapped out the final 73, say-
ing “We now look forward to serving you on
the next generation of communications equip-
ment and systems via the Global Marine Dis-
tress and Safety System (GMDSS)." TNX
WS5YI Report, Issue 16, August 15, 1993.

Lunar Repeater

Northern California's Project OSCAR group
has proposed installing the first repeater on
the moon. Project OSCAR is the group that
built and orbited the world’s first amateur ra-
dio satellite. During recent meetings, the or-
ganization has decided to revive “Project
Moonray” to take amateur radio into the 21st
century.

Moonray is short for Moon Relay, a concept
first proposed by W60LO back in 1965. The
idea was 1o build a repeater that would fit un-
der the seat of the Lunar Rover. But, the pro-
ject was shelved after Congress cut funding for
manned moon missions beyond Apolio 17.

No specific timetable has been offered, al-
though organizers hope to get the project off
the ground by the tum of the century—which
is only six years and a few months away. TNX
Westlink Report No. 655, August 13, 1993.

Going Commercial?

We're not talking about the relaxed busi-
ness communications rules which took effect
in September. We're talking about Commer-
cial Radio Operator License examinations. If
you've been thinking about sitting for one
of these exams, now may be your best
chance.

While it may not be common knowledge,
many of the questions for the General Ra-
diotelephone Operator License examination
are taken verbatum from the Amateur Ad-

vanced and Amateur Extra Class question
pools. Those questions are expected to re-
main in the pool, at least through the summer
of 1994—and possibly beyond.

A GROL is required to adjust, maintain, or
internally repair transmitters in the avaition,
maritime, and international fixed public radio
services. The General Radiotelephone Oper-
ator License replaced the old First and Sec-
ond Class Radiotelephone licences back in
1984. It is issued for the lifetime of the holder.
TNX WS5YI Report, Issue 17, September 1,
1993.

Chile Bird

The first Microsat of Chile, named CEsar-1,
is slated for launch in early 1995, according to
the Radio Club Federation in Santiago. The
organization will control the new satellite,
once it is in orbit.

The Microsat class bird will orbit at an alti-
tude of 900 km. The Radio Club Federation
says CEsar-1 will boost communication be-
tween local amateurs and the rest of the
world. TNX Westlink Report No. 656, Septem-
ber 1, 1993.

Island Quake Mobilizes Hams

The strongest earthquake to shake the
world in more than four years rocked the
island of Guam on August 8. The temblor
struck early Sunday morning, measuring 8.1
on the Richter scale.

More than 130,000 island residents were
left without electricity and at least 40 people
were injured. Tourists fled from hotels where
structural cracks were seen and bridges also
suffered damage.

Communication with the northern part of
the island became critical due to knocked-out
telephone lines and the need for emergency
services. Amateur radio and MARS stations
were utilized to carry information to and from
the disaster area.

Guam is west of the International Date
Line, 3,800 miles west of Hawaii, and 1,500
miles south of Japan. There were no reports
of injuries or damage at the US military facili-
ties on the 30-mile-long island. TNX Westiink
Report No. 656, September 1, 1993.

TNX...

. « . to all our contributors! You can reach
us by phone at (603) 924-0058, or by mail at
73 Magazine, Route 202 North, Peterborough
NH 03458. Or get in touch with us on Com-
puServe ppn 70310,775; MCI Mail
“WGEPUB"; or the 73 BBS at (603) 924-9343
(300-2400 baud, B8 data bits, no parity, one
stop bit). News items that don't make it into
73 are often put in our other monthly publica-
tion, Radio Fun. You can also send news
items by FAX at (603) 924-9327. i
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We Do Windows

Tired of being controlled by your data controller software? display font, or operating window layout—you are in control here!
Take control with PC-Pakratt for Windows. PC-Pakratt for Win- PC-Pakratt for Windows cleans up with top-notch features, too.
dows lets you do all the things you wanted to do in DOS but were Control two data controllers simultaneously for dual-, tri-, or even
afraid to try—or couldn’t remember the command for. quad-port operation. Pick your favorite mode—PACTOR, Packet,

With full Windows ™ functionality (like background operation, AMTOR/SITOR, Morse, RTTY (Baudot/ASCII), NAVTEX, or
cut & paste, etc.) and extensive on-line context-sensitive help, PC- TDM. PC-Pakratt for Windows supports all current AEA Data
Pakratt for Windows is the easiest way to use a data controller. You Controllers.
don’t have to remember cryptic commands, either—just click a Call AEA’s literature request line at (800) 432-8873 for more

information, or call us direct at (206) 774-5554.
Contact your favorite ham radio equipment dealer for
a demonstration and best pricing.

button and you re on your way,
Not only is PC-Pakratt for Windows the easiest way
{0 communicate, it’s the fnendliest. Change the colors,

Co
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Number 4 on your Feedback card

The FARA Project

An economical, easy-to-build, 25 watt 2 meter amplifier.

e Falmouth (Massachusetts) Amateur
Radio Association (FARA) is well-known
on Cape Cod for its hospitality to newcomers.
[t 1s also one of the more active groups in
Southeastern Massachusetts supporting two
repeaters and a digital Node/LAN. One sub-
group of the association is the HACKERS, a
group of amateurs who enjoy designing and
building their own equipment. When the
HACKERS noted that a majority of the new
members joining FARA were using 2 meter
HTs. we recognized that we might entice
some of these new hams into joining this se-
lect group of builders by helping them con-
struct a power amplifier for 2 meters. We did
this as a group project: Those with tools
drilled the holes and those without cleaned
and prepped the circuit boards for fabrication
or wound the inductors. Those who had expe-
rience building gear Elmered those who
didn’t. All of the participants contributed to
the success of this project.
This article describes a 2 meter amplifier
capable of running 25-30 watts output. More
than 35 amplifiers have been procured at a

by James R. Valdes WA1GPO

cost of less than $50 each in these quantities.
Photo A shows the final version of the cir-
cuit board: the completed amplifier is shown
in Photo B. It is designed around one of the
newer bipolar RF devices from Motorola, an
MRF1946A (Q1). This device compares fa-
vorably with many of the RF FETS available
as the MRF1946 is capable of developing 10
dB gain at 146 MHz, while the older bipolar
devices (the 2N6080 series) produce only
about 5.7 dB gain. RF FETs are generally rat-
ed at 13 dB gain at 28 volts: in the 12-14 volt
range they also yield about 10 dB. The design
presented here is unconditionally stable,
while FET amplifiers require a bias supply
and careful tuning at the higher voltages to
maintain stability. The cost of the MRF1946A
is only about two-thirds that of the FETs,
yielding the most “Bang for the Buck!™

Circuit Description
Motorola produced an application note (RF
Device Data, Application AN955) for a 150

mW to 30 watt land mobile VHF amplifier in
the 160 MHz range. based on the MRF1946.

This was the starting point for this design.
The schematic diagram is shown in Figure
1. DC voltage into the amplifier is decoupled
by C2, C3, L1. C4, C5. and L2. D2 is the re-
verse polarity protection diode—if the voltage
is inadvertently reversed, D2 will limit the re-
verse voltage to 0.7 volts and fuse F1 will
open, protecting the amplifier. The output
stripline (Z1) described in the application note
was lengthened for operation at 146 MHz and
the output capacitor (C10) was empirically ad-
justed to yield an efficiency in the 70% range,
just about what one would expect of a Class-C
amplifier. The input circuit was derived from
the formulas given in the RSGB VHF/UHF
Manual. This manual is highly recommended
for those interested in VHF/UHF construction.
Similar examples of impedance calculations
can be found in several editions of The Radio
Amareur’s Handbook. This approach was in-
tended to demonstrate the microstrip vs.
lumped constant techniques for impedance
matching as one of the more subtle objectives
of the HACKERS group is to provide some
informal education on radio construction and
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Figure 1. Schematic diagram.



impact Speaker/Mics

'esaCmnpactSpMmMﬂs thlz_gggr
ifortably in your hand and has a full 32495
spmkm'ﬁ:rra)mlcfavm

lo need to remove your handheld from
r belt to talk or monitor calls. Clip it near
r ears S0 you can easily hear every call
1 the volume turned down.

first-rate electret mic element and full
speaker gives superb audio on transmit
recieve. Earphone jack, PTT, light-

ght retractable cord. Gray. 1Y4x2x3 in.

VFJ ACCESS:!

ORIES

/Mics MFJ-283, MFJ-285,

FJ-285L, MFJ-285W,

These tiny MF.J Speaker/Mics are so | MFJ-287 or MFJ-287L
small and so lightweight you'll forget $24°5
're there -- until you get a call.

xcellent audio from electret mic
element and speaker. Has swiveling lapel
/pocket clip, PTT button with transmit
LED, earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x1%ax"s in.

Order MFJ-285/MFJ-285L for ICOM,
Yaesu, Alinco; MFJ-287/MFJ- 287L for

AFJ-284 fits Icom and Yaesu. Kenwood; MFJ-283 for split L Connector also |
'J-286 fits Kenwood. 3 plug Alinco; MFJ-285W for IC-W2A.  awilable - order L model. %
JMiﬁcmlllFGmuml MFJ Coax Antenna Switches nx 2

9o 9 X BES BEE ;
?rﬂtﬂ L] U (1] “..l

fical RF *34°* MEl-1701 *21** MFI-1702B 59 ViFr.1704  *19% MEr10sB 24 MFI-112

and that eliminates or reduces RF

spots, RF feedback, TVI/RFI, weak
1als caused by poor RF grounding.
Gn:aﬂy improves your signal if

e usm%.a random wire or longwire
:nna with an ineffective ground.
Electrically places a far away RF
and directly at your rig by tuning
reactance of connecting wire.

MF] 20 Meter

“Transceiver in a corner of your

fcase and enjoy DXing an

:hEWiII-]tE wherever you go. You get
ormance superhet receiver,

tal filter, RIT, AGC, vernier tuning,

tone, speaker, up to 5 watts output,
1/full break-in, much more. Free
mal. See free MFJ catalog for 40,
17, 15 Meter versions, keyer, audio
r, power pack, tuner, antennas.

Active Antenna

Radio TV Handbook" says
I-1024 is a " first rate easy-t0- operate
e antenna...quiet...excellent dynamic
sency coverage... excellent choice.”
viount it outdoors away from elec-
Ik noise for maximum signal, mini-
n noise. Covers 50 KHz - 30 MHz.
Receives strong, clear signals from
all over the world. 20 dB
attenuator, gain control,
ON LED. Switch two
receivers and aux. or active
antenna. 6x3x5 in. Remote
has 54 inch whip, 50 ft.
coax. 3x2x4 in. 12
VDC or 110 VAC with

MFJ-1312, $12.95.
D** MFI-1024

yss-Needle SWR Meter

FI-815B
I-‘p'i
Peak/

age Cross-
lle SWR/
meter. Shows SWR, forward/
cted power in 2000/500 & 200/50
ranges. 1.8-60 MHz.

echanical zero. SO-239

ectors. Lamp uses 12 VDCor 110
'with MFJ-1312, $12.95.

flon® is a registered trademark of Dupont”

Select any of several antennas from your operating desk with these
MF]J Coax Switches. They feature mounting holes and automatic
grounding of unused terminals. One year unconditional guarantee.

MFJ-1701, $34.95. 6 position antenna switch. SO-239 connectors.
50-75 ohm loads. 2 KW PEP, 1 KW CW. 10x3x1%zin. DC-60 MHz.

MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW
PEP, 1 KW CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz.
50 ohm. 3x2x2 in. MFJ-1702BN, $31.95, N connectors, DC-1.1 GHz.

MF J-1704, $59.95. 4 position cavity switch with lightning/surge
protection. Center ground. 2.5 KW PEP, 1 KW CW. 50 dB isolation at
500 MHz. 50 ohm. 6"4x4ax 1Y+ in. MF.J-1704N, $69.95, N connectors.

Loads for I-Il-'/Vll-'/ I.li'

MF] has a full line of dummy
loads to suit your needs. Use for
tuning to reduce needless (and
illegal) QRM and save your
finals.

MF]-260B, $29.95. VHF/ y :
HF. Air cooled, non-inductive 50 ohm resistor. SO-239 connector. 300
Watts for 30 seconds, derating curve. SWR less than 1.3:1 to 30 MHz,
1.5:1 to 150 MHz. 2'/2x2'2x7 in. MFJ-260BN, $34.95, N connectors.
MFJ-264, $59.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to
650 MHz, usable to 750 MHz. 100 watts/10 minutes, 1500 watts/10
seconds. SWR is 1.1:1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in.
MFI-264N, $69.95, N connector. MFJ-5803, $4.95, 3 fi. coax/ PL-259.

MFJ Low Pass Filter  MPFJ lambic Paddles
Suppress MFJ Deluxe lambic MFJ-564
TVL RFI, r‘."gw Paddles feature a full $4 Qs
telephone and range of
other interference adjustments
by reducing in tension e 2
harmonics going to your antenna. Spacing, S

self- usung

nylon and steel needle bearings,
und cnntact points that almost never
need cleaning, precision machined
frame and non-skid feet on heavy
chrome base. For all electronic CW

0 poles, MEJ's exclusive Teflon®
Dielectric Technology™
capacitors, hi-Q inductors,
plane shielding, RF tll%ll;} cabinet
gives excellent TVL/

protection. Full legal power

1.8-30 MHz. Mountingtabs.  keyers.
Full Color FAX MFJ/Bencher Keyer

Use your MFJ-1214PC The best of all CW  MFJ-422B
Eﬂmputer and il‘,’l worlds “.ﬂ deluxe MF)J .l M‘l
transceiver to e Keyerusing a .
receive, display _ Qmﬁ- ‘.'ﬁ Curtis 8044ABM _
and transn'ul - chip in a compact
brilliant full color news photos  package that fits

and incredible WeFAX weather  right on the Bencher 1ambic
ddle!

s withall 16 levels. Also pa
recgwdtransmll EIT'FY ASCII Iambic keying, speed (8-50
wpm), weight, tone, volume

and CW. _
Animate weather maps. controls, Automatic keycr or
semi-automatic ("bug")/tune

Display 10 global pictures
simultaneously. Zoom any part of mode. RF proof, 4‘fu25fax5‘hm
picture or map. Manager lists MFJ-422BX, $79.95, keyer

over 900 FAX stations. Aummauc unl for mounting on your Bencher

picture capture and save. dle.
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MB:

MFJ-108B dual clock has sepa-
rate UTC and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see. Brushed aluminum frame.

MFJ-112 shows hour/minute/
second, day, month, date, year at any
QTH on world map. 12 or 24 hour
display. Daylight saving time feature.

VHF SWII/WM
MFJ-812B
29

Covers
2 Meters
and 220 MHz. 30 and 300 Watt scales.
Relative field strength 1-250 MHz,
SWR above 14 MHz. 4'2x2"4x3 in.

Code Practice Oscillator

MFJ-557 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays put on your
table. Portable. 9-volt or 110
VAC with MFJ-1305, $12.95.

Earphone jack for private practice,
tone :rg volume controls for a wide
rang: of sound. S . Adjustable

y. Can be hooked to transmitter.
Sturd 812x2Vax3% in.

MFJ Multiple DC Outlet

.

‘64"
Use yourrig's 12 VDC power
supply to power two HF

F rigs and
six or more accessories with this MFJ
high current multiple DC outlet.

2 pairs of 30 amp 5-way binding
posts separately fused forrigs. 6
switched, fused pairs for accessories.
DC voltmeter, "on" LED, RF bypas-
sed, 6 ft. of 8 guage power cable. See

free MF] catalog for more DC outlets.

Wnite orcall . .
Free MFJ Cul'u o

Nearest Dealer/Orders: 800-647-1800

Technical ical Help: M?-TECH (3314)

Mﬁ‘nnnrdmfmmhlﬂ rucll%

J ENTERP
Box 494, Miss. State, MS 39762

H:I:[I

AX. (6011323 6551: Add $6 sh
MF]J... makmg quality affordable

Prices and specifications subject to change © 1993 MF] Enerprises. Inc.

1) 323-5869; 84:30 CST, Mon-Fii.
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design practices. A low-pass filter network
(C13.CI4,L5) is in series with the output to
enhance harmonic rejection.

Incorporated into the design is a resistive
input attenuator network (R2,R3,R4,R5). The
RF power transistor (Q1) is intended to be

Figure 2. Parts plucement diagram.

driven with 2 to 3 watts input; higher drive
levels will not increase the output substantial-
ly. Most of the older HTs can drive the ampli-
fier directly, but the new breed of high power,
4 to 7 watt HTs will require the input attenua-
tor. When the attenuator is used, the 50 ohm

Photo A. Printed circuit assembly.

12 73 Amateur Radio Today * November, 1993

microstrip must be isolated at the 10 ohm re-
sistors. Cut the circuit foil at the locations
noted on the parts placement diagram, Figure
2. The attenuator represents a nominal 3 dB
loss: that is, half of the power is dissipated in
the network. In addition to limiting the drive
power (o a safe level, the attenuator also en-
hances the stability of the amplifier by isolat-
ing the amplifier from the driver. It also pre-
sents a nominal 50 ohm resistive load to both
units. If the attenuator is not required, the net-
work consisting of resistors R2,R3,R4,R5
should be omitted.

An RF-actuated T/R relay (K1) has been
incorporated into the amplifier. RF on the in-
put is sampled by C16, rectified and limited
by D3, D4, R6, and C17 to turn on Q2, which
pulls in the relay. We considered using solid-
state T/R switching. However, relay switch-
ing has the advantage that the amplifier can
be turned off when it is not required. Con-
versely, diode-switched amplifiers must be
powered at all times. This i1s in keeping with
the spirit of the FCC regulations that require
radio amateurs to use “the minimum power
necessary to carry out the desired communi-
cations.” Relay switching also results in a
more compact, easier-to-duplicate amplifier.
The relay specified in the Parts List is a
small, open-frame style. Its performance is
adequate for 2 meters.

Should you be a “purist,” you can compen-
sate for the inductance of the relay by in-
stalling a variable capacitor (C15) in series
with the input to the relay, as noted on the
parts placement diagram. This capacitor was



DESIGNED FOR ONE REASON . . . TO HAVE FUN!
AND BOY DOES IT DELIVER!!!

Makes mobile or portable fun for more hams than ever before. B,
Fits almost any car, even compacts. Measuring only 2.5" X 7.25" e T :
X 9.75", this five Ib. travel companion tucks in o briefcase with ™
plenly of room to spare s HOT "
Receiver runs cirdes around rigs af iwice the price. 90 dB W's AFFORDABLE
dynamic range, low phase noise design lets you hear the \\’\\‘w | At $495, it's half the price of the closest
weak ones even on crowded bands. If's no fun if vou can't Sl competition. No other rig packs so much
hear em| ' performance at so low a price. Have fun
s SIMPLE on HF without spending a fortune
Just sit down and operate. Masier every feature in minules -
MﬂDE lN no modem rig is as easy lo use. Change band modules in
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Crystal mixing (no synthesizer} coupled with
meticulous circuit design yields sparkling dean
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Figure 3. Printed circuit foil pattern (component side). Metal is shown in white, black areas are the etched surfaces.
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not used on our production run. All of the in-
put and output foil runs are constructed of 50
ohm microstrip (Z2-Z6) eiched into the cir-
cuit board. The circuil can be modified for
solid-state T/R switching. A PIN Diode T/R
switch may be a better choice for packet op-
crations, which require high speed switching.
Several articles (including “A 2 Meter FET
Amplifier for Your Handheld” by John Cun-
ningham AA4AW, 73 Amateur Radio Today.
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Figure 4. Drilling template.

Oct. 1992, p.20) and the ARRL handbooks
contain examples of diode switching.

A word of caution concerning the circuit
board. It must be constructed of 1/16", dou-
ble-sided. G-10 glass-epoxy board with 2 or 3
oz. copper. A full-size negative for the circuit
board is provided (see Figure 3). The side of
the board opposite the stripline remains a sol-
1d copper ground plane as it is not etched.
Failure to reproduce the board exactly as

shown, with the materials specified, will dra-
matically affect the performance of the ampli-
fier because the dimensions for the striplines
are critical.

Low impedance grounds are crucial to the
operation of the amplifier. A number of holes
(18) must be drilled through the board (see
Figure 4). No. 20 wire is inserted through
these holes and soldered to electrically tie
both sides of the circuit board together at the



“ITGC" The Only Affordable

Full Function Spectrum Analyzer

- SA SERIES PRICES:
 SAGOOA $1295.00
- 2mHz to 600mHz
SA1000A $1595.00
2mHz to 1000mHz =~
'SA1800A $1895.00
2mHz to 1800mHz
Opt. 1 mmmm
llpt.a #—Ehﬂz namamdmr |
provides 5 kHz resolution BW
$350.00
Opt. 5 Tracking Generator Internal
N SO0 T
Opt. 6 Center Frequency Readout
$250.00

TERMS: M/C, VISA, DISC., AE, CHECK, MO ,COD
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CHANGE WITHOUT NOTICE oanﬂuemuu

ITC INSTRUMENTS CORP.

9222 Chesapeake DR, Suite A
San Diego Ca. 92123
619-277-4619 Fax 619-277-6736

PRICES START AT

$1295.00

SA600 MODEL 2mHz - 600mHz

A MUST FOR:

+ COUNTERSURVEILLANCE

+ SATELLITE TELEVISION
* RF ALARM SYSTEMS

+ TWO-WAY & HAM RADIO
+ ALL RF BASED SYSTEMS

You Do Not Have To
Spend $10K To Get a Full

Function Spectrum Analyzer (up.1ek ect) And Don’t

Spend $3K to $4K For So Called Low Cost Limited

Function Analyzers. (Avcom, B&K, ProTek ) ITC delivers full function
Analyzers for less. Let’s look at the features ITC Spectrum Analyzers provide.

80 dB DYNAMIC RANGE
ON SCREEN. 17cExclusive EFPLA

Log Amp. ( pat. pending) Other low priced
units only have 60 dB or 70 dB on screen.

-110dB SENSITIVITY AT ALL

SPAN WIDTHS. only 17C provides

-110 dBm .7 uv. sensitivity at wide &
narrow span widths. Other low cost units
provide 80 - 95 dB only at narrow Spans.

HIGH STABILITY ony 11c Anatyzers

provide high stability and low drift atany
span. (| < then 1kHz per Hr. after warm-up)

EASY OF OPERATION:

The SA Series controls are simple 10
understand and use, even if you never
used a Spectrum Analyzer before you will
be on line in no time.

FEATURES: Baseline Ciipper, Video
Filter, 5° CRT, 10 push-button Frequency
select switches plus a 10 Turn Frequency
control for 100 :1 tuning ratio. Providing

gasy frequency selection. The Dispersion
is variable form 0 mHz to 50mHz per/div.

DIMENSIONS: 61 x12Wx 17D

CALL 1-800-232-3501

FOR SPECIAL INTRODUCTORY OFFER ON ALL MODELS
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Photo B. Completed amplifier.

points indicated. Some flux may enhance the
solderability on the ground plane side of the
circuit board. Be sure to use only rosin core-
solder!

Construction

Photo C 1s a view of the amplifier mounted
in the suggested enclosure; it should be noted
that the circuit board shown in this view is
onc of the earlier prototypes. It’s a good idea
to use the circuit board as a template to mark
the case for the mounting holes before solder-
ing the components to the board.

The MRFI1946A utilizes an 8-32 stud for
the heat sink and mounts with a single hole
through the circuit board. Take care when
mounting the device to insure that no strain is
placed on the transistor’s leads when 1t 1s sol-

dered. It must fit flush on the circuit board. A
little thermal heat-sink compound on the
flange of the transistor mounting stud s rec-
ommended to maximize heat transfer. Care-
ful—don’t get this stuff on your clothes be-
cause you'll never get it off! The circuil
board mounts to the case with 4-40 hardware,
Use 4-40 nuts under the circuit board corners
to space the transistor mounting stud correct-
ly. The heat sink (aluminum channel stock)
and the chassis details are given in Figure 5. |
prefer BNC connectors for the RF connec-
tions as they mount with a single hole and
perform better that UHF connectors at the
frequencies of interest. The LEDs, swiiches,
and reverse polarity protection diode are
wired from the case-mounted components 10
the circuit board. Don’t forget to install the

Photo C. Interior chassis view.

fuse in series with the DC power plug.

Attention should be paid to standard VHF
construction practices. Some pitfalls to be
aware of when constructing the amplifier are:

*Components should be mounted flush (o
the board: i.e., the fixed capacitors should be
mounted as close to the foil as possible. Bend
the leads perpendicular to the body after re-
moving any enamel from the leads, then sol-
der the components to the board with the
minimum lead length possible.

*The wires through the board should be
bent into a “Z" shape after insertion through
the board prior to soldering.

*Periodically, the flux should be removed
from the board during the construction pro-
cess. Pay particular attention to the striplines

Continued on page 18

REFERENCE
1 3/9 L 38 BUD CHASSIS AC—43L — 4 X 6 X 2 WITH BOTTOM PLATE
_-__ __! 1:. -'.! ALUMINUM HEAT SINK 2 X 4 X 1 SIDES X 1B THICK
F "‘: F = mp = _E_ -+
4 . :
11716 v ! :
v o i Q} ............................ {g-
3/ 3./8
l::’ RERR PANEL
= ——— "=}
DETAIL
— OPEN DOTTON -
DETAIL
= REAR PAMEL - — REAR PANEL - HEAT SINK 1 IN HIGH SIDES
I ; e o S . - 4]
DETAIL o ¥ 3o o o - 2 |
CENTER CIRCUIT BOARD : :
TOP VIEMW GROUND PLANE SIDE UP f T::?lfﬂ THK
OF BOX CSOLID FOIL SIDE UP)D
HWITH @1 HOLE TOWARDS *33 C: 33 ®33 #33
S FRONT PANEL. MARK o o o | g : .
OPEN SIDE CENTERS OF & HOLES DETARIL A g ;& 3
IS DOWN SHOMN. © ™ o | . 2 S ] O $
DRILL w19 4 é} : 51;2
NOT 3-8 HOLE : 3 v
© o33 033° o o — e —»
' 1 L74 : | Lra
= FRONT PANCL = - FRONT FRANEL = :
CENTER
AsS ALIGN HEAT SING WITH Q1 MOUNTING LINE
RE@D HOLE. MARK CENTERS OF THO HOLES
s Bl IN HEAT SINK.
— P _— -
F FRON NEL : : ALL DIMENSIONS IN INCHES
A 1/4 .196 1/4: : =
. - A PREDRI HEAT N
k. _1.:_,,.. {.ﬂ .¢”¢ EDRILL HEAT SI
E : : | B DRILL TOP OF BOX
: : : PUNCH
DETAIL SEE C DRILL TOP OF BOX FOR HEAT SINK
A T ¢FEH EETTQH Ty DETAIL
..._ _,.., 1.._ £ O DRILL REAR PANEL
-.._ s e > E DRILL FRONT PAMEL
' 2 38 2 378 N—
F USE BOTTOM PLATE A GUIDE. MARK, DRILL *33
G DEBUR ALL HOLES — BOTH SIDES
CLEAN INSIDE OF BOX

16 73 Amateur Radio Today * November, 1993

Figure 5. Chassis details.



FeepBACK

In our continuing efiort to present the best in amaleur
radio features and columns, we recognize the need to go
direclly to the source—you, the reader. Articles and
columns are assigned feedback numbers, which appear
on each
article/column and are also listed here. These numbers
corespond to those on the feedback card opposide this
page. On the card, please check the box which honestly
represents your opinion of each article or column.

Do we really read the feedback cards? You bet! The
results are tabulated each month, and the editors take a
good, hard look at what you do and don'l like. To show
our appreciation, we draw one feedback card each month
and award the lucky winner a free one-year subscription
(or exiension) lo 73.

To save on postage, why not fill out the Producl Re-
port card and the Feedback card and put them in an en-
velope? Toss in a damning or praising letter to the editor
while you're at it. All for the low, low price of 29 cens!

1 Never Say Die 14 QRP

2 Letters 15 Packet &

3 QRX Computers

4 The FARA Project 16 ATV

5 Improved VOX 17 Above and
Mobile Extender Beyond

6 The Solar Control-ar 18 Ask Kaboom

7 Review: Ramsey Electronics 19 Dealer Directory
FX-146 Transceiver Kit 20 73 International

8 Review: Azden AZ-61 6m 21 Special Events
FM Transceiver 22 New Products

9 Hamsats 23 Barter 'n’ Buy

10 RTTY Loop 24 Random Output

11 Carr's Comer 25 Propagation

12 Homing In 26 Ham Help

13 Hams with Class

HamCall CD-ROM

U.S. and International Callsign Lookup

Nearly 1,000,000 Listings
Thousands of Public Domain Programs

Includes Clubs & Military

Still $50, + $5 Shipping
& Handling per Order

Buckmaster's HamCall CD-ROM looks up
calls in seconds, U.S. calls can be searched by any
element, including name, city, state, etc. ATSR1s
included to look up callsigns from almost any text
application. Prints labels. No hard disk required,
everything is on one CD-ROM! New CD-ROM disc
every April and October, with updated listings and
dozens of new programs!

BUCKMASTER

Publishing
Ry 4. Box 1630-Mineral, VA 23117 E
703:894-5777 BO0:282-5628

CIRLCLE 56 ON READER SERVICE CARD

DIGI-FIELD

FIELD STRENGTH METER
ANTENNA DEVELOPMENT
$119°

COMPARISON PHASE
POLARIZ. GROUNDINGS ( Rius $4.50 s/h
ADJUSTMENTS PATTERNS H\‘E

AF LEVEL IN RADIO ENVIRON

MICROWAVE OVEN LEAKAGE

HELPS DETECT TVI/ T-HUNT

SNIFF 80 CYCLE NOISE

DC TO 12 GHz

CALIBRATION CURVE IN dBm

DETECTOR OUTPUT CONCTR

MODEL "A" NORMAL USE

MODEL "B" ULTRASENSITIVE| |

OWN TELESCOPIC ANTENNA |l

EXTERNAL ANTENNA OPTION {5
LOW BATTERY INDICATION =

To order call - (800) _FIELD 58 (343-5358)
).C. EnglnEErlng 16350 Ventura Blvd.
Suite 125. Encino, CA 91436 PH.(B18) 345-1692 « 818-345-0517 Fax

CIRCLE 293 ON READER SERVICE CARD

SRC-10
REPEATER/LINK
CONTROLLER

L

DTMF muting
intelligent ID"er
Auxiliary outputs
Easy o interface
Alarm monilor inpul
Telemeiry response lones
Low power CMOS, 22ma (@ 12v
Detailed application manual
Programmabie COS polarities
Repealer & link courlesy lones
Synthesized link /remole base capability

$149.00 “75°

Tasted

CREATIVE CONTROL PRODUCTS

3185 BT g

Grand Junction, CO 81504
{303) 434-9405

CIRCLE 146 ON READER SERVICE CARD

Is Your
Shack Grounded?

18 x 1127
110 Copper
i __.-""'F-.-i..‘-1
i
round It =

Solid Copper Buss Stainless Steel Hardware
Grounding Stud Every & Inches
Top or Back Installation

Ground ail of your equipment chassis's o a
single earth ground in one easy installation.
Money back guarantee, if not satisfied!

Add $3 UPS shipping 2 ft.....$11.95 | Custom
Mail check/money order to: 3 f1..... $16.95 | Lengths
J.M.S. 4 ft.....$21.95 |Available

35 Hilltop Ave., Dept. 7
Stamford, CT 06907

J. Martin Systems

X-BAND TRANSMITTER

Miniature (274 x 3% x
1*) GaAsmicrostrip
transmitter pro-

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Greatforlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

a1

Complete Assembled System......................... $39.00
Parts & Instruction Kit .......coocccrrmrnnene.. $28.00
Pius $2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa - MasterCard « Check - Money Order - COD
Money-Back Guarantee
CIRCLE 283 ON READER SERVICE CARD

Ycom® SPECIALIST

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

in for new.

CAP or MARS mod performed on
purchases at no extra charge, if
requested at time of sale.

***SERVICE: $50 per hour***
**NO MINIMUM * FAST TURNAROUND**

ITECH

Lewisville West Center 701 S. |-35E, Suite 115
Lewisville, TX 75067
(NW cormner |-35 & Fox Ave.)
Phone: 214/219-1490 * FAX: 214/219-1687

WASWZD WBSQCY
Fred Palmer Bea Palmer
(Also service KDK & buy inoperative equipment)

CIRCLE 295 ON READER SERVICE CARD

Most Revolutionary High-Frequency
Amateur Radio Antennas in 20 years!

The FLYTECRAFT™ SFX Line of Monoband

Vertical HF Antennas

® 5 unique models for 40, 30, 20, 15, 10
meters. Each only 9 ft. wall (10 meter is
slightly shorter.) e Precision inlernal
wound helix gives full-size, incredible
performance — world-wide DX or
domestic. e Praise from everywhere:
evcLAND — “Your vertical sounds
greal!”™ czecs. — “1 can’t believe

your anlenna is only 3 meters high!™
e Instanl sel-up and tear down, or

up permanently — unobtrusive; ideal i

for an arcas.

down o 4 fi. e Antennas boast low
angle radiation. e Easiest-To-Use
antenna made! Uses 2 shortened radials
with raDiALODOS™ — streich them out
or coil them up. (10M uses 3.)

Listen for them on the air!

Built with pride & sold worldwide ~ FLYTECRAFT™uUsA

40 thru 15 meters ~ $69.95 ea. 10 meters ~ $59.95 ea.

Add $6.50 s/h, contin. U.S.  10% Discount on 2 or more.
Satisfaction Guaranteed Send Check/ S Order

VISA/MC PHONE ORDERS |1o: FLYTECRAFT™
800-456-1273  |5:0:%en 3041

M-F 9A-5P (PT) 805-583-8173 Sg‘”“ﬂ 2‘5“@1‘"

CIRCLE 118 ON READER SERVICE CARD

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-J144

Contnertal US & Tesas
[ Tas i Ry ARy FOEGED TLEAL

THEH2M CcENTER

5730 Mobud San Antonio, TX 78238 (512) 680-6110
FAX [512) 647-8007
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The FARA Project and the transistor mounting tabs. These areas

must be clean. If not, you may have some

Continued from page 16 difficulties when tuning the amplifier.
Parts List
Component Type No. Required Source
Cc1,Cc2.c4 0.001 pF 3
C5,C17 0.1 uF 2
C8,C9 120 pF 2
C10 68 pF 1
C13.C14 22 pF 2
C16 3 pF 1
C3 2.2 uF 1
CB6.C7,C11.C12 ARCO 423 4 CS/RF
C15 ARCQO 54 1 CS/RF
R1.R7 3.3k, 1/4W 2
R2,R3 10 ohm, 1W 2
R4 R5 R8 330 ohm, 1W 3
R6 2.2k, 1/4W 1
Q1 MRF 1946 A 1 RF
Q2 2N2222 1
D1 LED—red 1
D6 LED—green 1
D2,D5 1N4006 2
D3.D4 1N914 2
L1 7T, #18 wound over R8
L2 4T, #18 3/8" id.
L3 21, #18 1/8" i.d.
L5 4T, #18 14" id.
L4 0.22 pH witerrite bead CS
K1 Relay, P/IN ME431-ORV-SH-212L M
J1 2-pin, Jones/TRW/Cinch
J2,.J3 BNC chasis receptacle, UG1094/U
CH1 Bud chasis AC-431, 4" x 6" x 2"
BP1 Bud bottom pilate, 4" x 6" inches
HS1 Heat sink, 2 x 1 x 4 channel stock
Misc. #4 hardware
M: Mouser Electronics, Tel. 1-800-346-6873
CS: Circuit Specialists, Inc., Tel. 1-800-528-1417

Ideal for SKYWARN and A.R.E.S.

Now you can do something

about the weather

The ULTIMETER"II Home Weather
Station protects your equipment, helps you
alert others to dangerous weather extremes

This ultra-reliable Weather Station is your first alert to changing local
weather conditions, gives you up-to-the-second data to transmit on
SKYWARN and A.R.E.S. networks,

The ULTIMETER 1 tells you when high winds
threaten so you can crank down your tower and
safeguard other equipment. You get over 20 weather
functions vital to ham and other homeowners, in-
cluding high/low temperature readings with pre-set
alarms that help you plan your day, guard against
frostbite, protect plants and people.

The ULTIMETER II's unique low-impedance
wind sensor (patents pending) resists RFL, improves
reliability and shows speed and direction simulta-
neously, Comes with 40 fi. cable.

ACTUAL SIZE! 2 »B° x 6 78 °

. HOME WEATHER STATION..only $179
Over 20 Weather Functions Order by Dec. 24 and get a coupon for a SECOND

inclnding: CONTROL UNIT for remote use, only $49 ( $90 value )
1 ¥ T .' L] _
«Wind Speedand Direction Temperur - | "1 146 8 P DATA LOGCER..—-Onh 465
= g . | . . T F 1P . IS, 1 ICs. C X
Chall factor « Alarms « Highs /lows /times / Check, VISA, MC accn:[I:lgd.ngdil card phone orders:

dates « Metric / English » Quick-Mount (no 800-USA-PEET (872-7338)

tools) masthead mounting « Fast, easy “Point

& Plug” direction calibration » Optional selt- FAX orders: 908-517-0669

emptying rain gauge with lifetime warranty »

S PEET BROS. COMPANY

money back Em - ﬂﬂf""}"ﬂﬂr warranty 601-3117 Woodland Rd., W. Allenhurst NI 07711
Our [8th Year Free Brochure ©1993 Pest Bros. Co
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*With the laree ground plane of the circuit
board you must be careful that there are no
cold solder joints. The joints should be shiny
and should puddle well after soldering: they
should not look crystalline or like a blob.
Good soldering techniques are crucial to the
performance of the amplifier.

Tune Up

The amplifier is quite easy to tune: Only a
DC ammeter (5A full-scale), a 12-14 volt
5A power supply. a suitable RF power meter
(50 watts full-scale), and dummy load are
required. Initially the amplifier should be
tuned at 12 volis with an input power of no
more than 1 watt. Until the amplifier is com-
pletely tuned. RF should be applied to the
input for no more than three to five seconds
at any one time. Prior to mounting the am-
plifier in the enclosure you should rough-
tune the amplifier. Be sure the transistor 1s
mounted to the heat sink when tuning.

Tune the amplifier as follows:

1. Apply 12 volts, with the ammeler in se-
ries with the positive lead. There should be
no current indicated on the meter. Set the
power switch to OFF, then peak the relay
compensating capacitor (C15), if installed,
for maximum output in the bypass mode.

2. Turn the power switch ON and apply |
walt (as noted). The relay should pull in.
Tune all capacitors (C6.C7.C11.C12) for
maximum output. Do not tune the rclay
compensating capacitor (C15) at this time.

3. Set the power supply voltage to 14
volts and increase the drive to the maximum
2 to 3 watts input at the transistor, 4 to 7
waits maximum al the input of the amplificr,
provided the attenuator is in place.

4. Again, tune the capacitors for maxi-
mum output.

Pay attention to the current being drawn,
You will notice a substantial increase in cur-
rent when the series output capacitor (C12)
1$ off resonance. Tune the amplifier for the
best efliciency; that is, tune for the highest
power oulput consistent with the minimum
current being drawn. Nominal values are
about 3.5 amperes at 28 watts output.

Results

To date. the 30 amplifiers we have built
have been a great success! The primary goal
of the Hackers Group—that of introducing
new hams to the construction side of the
hobby—was met. They were able to con-
struct a useful piece of equipment at a nomi-
nal cost and they enjoyed doing it.

This was a group project and everyone
who participated contributed to its success. |
would personally like to acknowledge the
support of four individuals: Don N1JCT,
who helped coordinate the project and who
prodded me into designing the unit; Bob
WIHWU, whose expertise in circuit board
fabrication was crucial to the success of the
project; Harry W2RKB. who helped with
the circuit boards and tune-up; and, last but
not least, John NI11ILO, who provided lﬁ
CAD drawings.



WE SHIP WORLDWIDE

Electronics Co

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

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

Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

Wherever | go, | take my radio.
Specialist in RADIOS;
Business marine aviation,
i ham radios and scanners.

I(ENWOOD

ANTEMNNAS

MODUBLOX, TONNA, Butternut,
b, Multi-Band

SCANNERS
“TS-50S", TS450S/AT, R-5000, TS-850S, AOR:
T™ 241/A/441A, TR-751A, Kenwood Service | 900, 1000,
Repair, TS140S, TSE90S, RZ-1, TS-790A. 1500, 2500,
TS950SD, TH-78A, TH28/48A, TM-941A. 3000, J0nh
TM-741A, TM-T32A, TM-641A. TM-742A. ICOM:
R-1, R100,
== AT1A, RT2A,
MARINE RADIOS A7000,
ICOM M7, M11, M58, M700TY, M80O R7100,
AVIATION PORTABLE ICOM A-21 R9000
MOTOROLA MARINE KING KX 99 Bearcat
Budwig ANT. Products Linear Amplifier

FLUKE 77, 83, 85, 87 Multimeters | Ameritron, lcom. Kenwood. Yaesu

Shortwave Receivers

* SONY * GRUNDIG
e SANGEAN * ICOM

BIRD
attmeters &
Elements
In Stock

(144, 220, 440
{| MHz), Isoloop.

- = Hl..ﬁﬂm‘ KLM, METI Urban, FT411E-811-911 ICO2AT/2ZSRA

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK Export ord ited
Saturday 10-5pm/Sunday 11-4 pm s 5 Sxioma.
Monday-Friday 9 to 6:00 PM

Come to Barry’s for the best buys in town IC3230A, ICS01A, GPS Receiver: GP-22
CONTACT US FOR THE LASTEST IN
H BUSINESS AND HAM RADIOS,
SHORTWAVE RECEIVERS &
SCANNERS, MOTOROLA, YAESU,

“YAESU Ham and Business Radios” (I)COM
FT-767GX, FT-890, FT-747GX, FT-990, FRG-8800,
FRG-100B FT-736R, FT-1000D, FT-416/816, FT-530, TElEEhDDE Autnpgtt:h

FT-5200, FT-2400, FT-470, FT-530- FT-411E

Landmobsle HT s

YAESU ICOM
FT-23R26/T6 IC2rW4SAT

FTH-2008/7008 IC2/4GAT/24AT
IC-A21/U16

KOM, KENWOOD, ALINCO,
STANDARD MAXOHN, RELN. BENDIX J
!! KING, SONY, SANGEAN

ICOM: U6, H16, V100, U400 ing and receiving phone calls
MAXOMN, MOTOROLA, 9 9 o

YAESU: FTH 2008/7008 , .
UNIDEN, REGENCY, KING, Simple to use. Write or fax for

MARINE ICOM: M7, M58, M700 inquires.
AVIATION ICOM: A21 A200H T, TAD Simplex. semi-duplex, full duplex,

IC-RT1A, R72A, R100, R7000A, R7100A, RO000A,
IC-725, 728, 728, 735, 737, 765, T81. IC229H,

Paiches telephone calls from your
radio to phone line. Greal for mak-

where there are no phone lines.

CES & CS| Models stocked: SDI-
50, PPV, CS700/800/900 etc. Our
service Lab will wire in systems for
you if requested.

Save money on batteries.
Ask for Special Prices.

MFJ-989C
8L8H, AT300, etc.

Antenna Tuners: | | COMNERCIAL
MFJ, AEA AT-300, nE:-EATEE

Kantronics
KAM PLUS, KPC 2/3/4,

e e BN EN SHORTWAVE RECEIVERS
KPC V. Ot Enigine, O STOCKED

L TR RS R Ve
LT PP PN YT AT T AT AT AT

MIRAGE/RFC Amplifiers

ASTRON POWER SUPPLIES
Belden Wire & Cable, Int'l Wire
OPTO KEYERS STOCKED

Computer Interfaces ICOM, KENWOOD, STOCKED.
Call 212-925-7000 Stocked: MFJ-12708, YAESU., i e
Satellite telephone in suitcase | MFJ-1274, MFJ-1224, AEA Radios for Business :

for worldwide use. WRITE. E*éfw?;i‘?ﬁ?sﬂ g:;gﬂ;";ﬂz MOTOROLA AUTHORIZED DEALER Gov't 2 3 " |

issadhtilay KACHINA COMMUNICATIONS DEALER OV, aWdy, OLC. L

B AUTHORIZED AMPLIFIERS Stocked & Serviced, | Ex

ALINCO DJ580T, 120T, 162T, W BSCRON IS & Aeiay DEALER TOCKED: _ 33

460T, 180T, F1TH, DR570T, etc. T SONY. — Call for Great Prices! | F¥

BIRD Wattmeters & TE Systems 2=

Stevec wi Elements In Stock Shortwave Radios Stocked :

‘ Telephone scramblers :Agmmmm 2 DIGITAL FREQUENCY COUNTERS EDHE]&'I:EESHAS EE:.ILI PMENT :’ E

for cellular and regular | | phillips DC-777 @ $499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz ,! #

g 3 e 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000,2810 IN STOCK i B

Wirel »

|| [ EIMAC el S0 anart i koK ESTAN DARD.| i

m 3-500Z =E‘ CHER PADDLES Hy-Gain Towers ;F.
. 12BYIAS ' e IEN

irect o you ]

Hy G, st 61468 P o
n, Ele. shipping cost.

JRC Short-wave radios

JST135, NRD-535D
Ameritron Ampllfiers

== AMERITRON =

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 FOUR BLOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOMEST) |

‘“Aqul Se Habla Espanol”’
BARRY INTERNATIONAL

FAX 212-925-7001 Phone212-925-7000

Monday-Friday 9 A.M to 6:00 P.M,
Saturday 10- 5pm /Sunday 11- 2pm

IRT/LEX-"'Spring St. Station''. Subways: BMT-
“Prince St. Station”. IND-‘F** Train-Bwy Station™
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave.
Station.

LARGEST STOCKING HAM DEALER

- y
New York City’s . uoi ETe REPAIR LAB ON PREMISES

STOCKED: ICOM, Motoro-
la, MAXON, Standard,
Yaesu. We serve munici-

Defense, etc. Portables,

mobiles, bases, re- COMMERCIAL RADIOS stocked & serviced on premises.
poaters... Amateur Radio Courses Given On Our Premises, Call
ALL Export Orders Shipped Immediately.

We slock: AEA, Alinco, Ameco, Ameritron, Anlenna Specialist, ARRL,
Astalic, Astron, B&K, Belden, Bencher, Bird, Butternut, CES, Cushcraift,
Daiwa, Elmac, Henry, Hell, Hustler, Hy-Gain, lcom, KLM, Kantronics,
Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye, Palomar, RF
COMMERCIAL RADIOS | proqgycts, Shure, Standard, TUBES, Uniden, Yaesu, Vibroflex, Duplexers,
Repeaters, Scanners, Radio Publications

palities, businesses, Civil HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

SALES

PINAL | Technical help offered upon purchase | FAX: 212-925-7001

— - - e— = ==

—

e —————— T R —r—
CIRCLE 41 ON READER SERVICE CARD




Number 5 on your Feedback card

Improved VOX
Mobile Extender

Give your handheld the power of a mobile.

his article improves upon my original

“Mobile Extender Using VOX Control™
project, which first appeared in the Decem-
ber 1987 issue of 73 (pages 44-45). While
the original project worked OK—it had a
few drawbacks. For one thing, it utilized
parts which are difficult to impossible to
find today. This new and improved version
solves that problem and goes a step further.
It uses commonly available parts but also
works quite a bit better. This version also
eliminates the intermittent reception prob-
lem which cropped up in the original, there-
by improving communications.

Why Build the Extender?

This project can be invaluable at parades,
public events, and especially in search and
rescue work. When the extender is operat-
ing, you can leave your vehicle and still be
in contact with others on the repeater chan-
nel via the extender. This is important if you
can’t access the local repeater via your hand-

by John Neeley K6YDW

ie-talkie in your portable location. Using the
extender allows you to use the higher power
mobile radio in your vehicle to access the re-
peater. You will also have the advantage of a
gain mobile antenna over a rubber duckie.

Circuit Description

In the original circuit, the speaker output
of the receiver went to an audio transformer,
with a diode in series on the secondary,
which produced a DC voltage 10 drive the
input of an LM3900 Norton op amp IC. This
arrangement was satisfactory, but at times
would become intermittent due to voltage
changes on the input to the LM3900. The
improved version, shown in Figure 1, is not
as dependent on varying input voltages,
thereby making the circuit more reliable,
Voice modulation is no longer required to
activate the circuit. Instead, it will activate
upon hearing the receiver noise, when the
squelch is opened.

Two identical circuits, using a single

LM386 400 mW audio amplifier IC in each
channel, instead of a single LM-3900 IC, are
built to make the extender. The 1RF511
power MOSFET is available from Radio
Shack and other suppliers. If a relay output
is desired, the 1RF511 can be replaced by an
NPN transistor. The IRF511 has very low
on-state resistance, combined with high
transconductance, and the capability of sink-
ing 3 amperes.

When the gate of the MOSFET is drniven
high, the drain goes low, which will key the
T/R relay in the transceiver. The only voli-
age on the drain is supplied by the relay of
the radio. Parallel to the drain output of the
MOSFET is an over-voltage protection cir-
cuit consisting of a zener diode (Z1, Z2), and
a 0.01 uF disc capacitor (C7, C16) to pre-
vent voltage spikes from destroying the
MOSFET.

Diodes (D1, D2) rectify the output voltage
of the LM386 IC from AC to DC, to operate
the MOSFET keying transistor (or NPN/re-

@L "8" IN )—l

FIG.2

D1
IN270 s =
- l CHNL "A" nur)
c?
B o L fing 4 Lo s RS
10 o o1 IN&744
IRFS511
—
Q3
Re LED1 2N2222
F1
03154 J3
H——/r—d"ﬂun— j:;)-l-li-lw
D3 51 FH1
¥ 1NeoOl
LED2
D2
IN270 Sy =
_T_ CHNL "B GUT)
+ 5%5'_. HE g'lﬂﬁl . FIG.2
10 uF S 15k h: J: IN&T44
IRF511
P,
Q4
LED 3 2N2222

Figure 1. Schematic for the improved VOX Mobile Extender.

20 73 Amateur Radio Today « November, 1993



RAMSEY ELECTRONICS

i levels

-3, tha world's most popular low-cost sarvice moni-
For shops big or small, the COM-3 dalivers advanced
abilities for a famatic price—and our new lease pro-
T aliows you 10 own a COM-3 for less than $3.00 a day.
tures =Dwrect entry keyboard with programmabie
nofy *Audio & transmifier frequency counter «LED bar
h frequencylerror deviation display =0 1-10.000 uVv
sHigh receive sensitivity, less than S5 uV
0 kHz 1o 999 9995 MHz *Continuous frequency cover-

«Transmit protecton, up 100 watts =CTS tone

2 WAY RADIO

oder, 1 kHz and extornal modulation

FREQUENCY COUNTERS

=70 7 IIIEIT 525 MHz

nsey Electronics has been manufacturing elec-
i tast gear lor over 10 years and is recognized lor
ab quality products at breakthrough prices. All of
counters carry a full ane-year warranty on parts
| labor. We take great pride in being the largast
nufacturer of low-cosi counters in the eniire
i A. Compare specifications. Our counters are full-
tured, rom awdio 1o UHF, with FET high

CT-90 9 DIGIT 600 MHz

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS

Ramsey breaks the price barrier on FM riga! The FX is ideal for shack,
portable or mobile. The wide Irequency coverage and programmable re-
peater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packel port,
“TRUE-FM" signal and almost instant T/R swilching. High speed packet?

No problem. Tweive diode programmed channels, SW RF oulput,
more for & used loresgn g whesn you can hawe ons AMERICAN MADE by
you) for iess. Comes complete less case and speaker meke Order our
matching case and knob s& for that pro ook

FX-146 kit (2 Matars)
FX-223 kit (1% Meters) .
FX-440 kit (3/4 Maters) ...
CFX matching case set

2 METERS
0223 MHz
*440 MHz

514985

$149.95
$168.95
.5 2485

Finally, a low-cost lab quality signal generator—a true
alternative 1o the 7,000 generators, The ASG-10 is a
hard working, but easy to use genarator ideal for the lab
as woll as for production test. Laase it for less than $3.00a
day. Faatures =100 kHz to 299 MHz =100 Hz resolution to
S00 MHz, 200 Hr above * - 130 to + 10 dBm outpul range
«0 1 o8 output resolufion *AM and FM modulation *20
programmabie memones *Output selecton o volts, db,
gBm with instant conversion between units *RF output
reverse power protected =LED display of all parame-
ters—no analog guesswork!

2MTR & 220 BOOSTER AMP

Here's a greal booster for any 2 meter or 220 MHz hand-heid unit
These power boostars deliver over 30 walts of output, allowing you 1o
hit the repeater's full guieting while the low noise preamp remarkably
improves reception. Ramsey Electronics has sold thousands of 2 meter
amp kits, but now we offer completely wired and tested 2 metar, as well
as 220 MHz, units. Both have all the features of the high-priced boost-
&rs at a fraction of the cost.

PA-102 MTR POWER BOOSTER (10 X power gain)

CT-125 9 DIGIT 1.2 GHz

—rs PesEEETI Fully wired & tested __ 589 95
szzﬂmumnmrenmxmm
Fully wirad & tested 59 95

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

Telescopic ship antenna—BNC plug, WA-10
High impedance probe, light loading, HP-1
L ow-pass probe, audio use, LP-1

20, 30, 40, 80M
All Mode RECEIVERS

... | 20,30, 40, 8om
tie | CW TRANSMITTERS

$16895

Sdance inpul. proper wave Shaping crrcuitry, and Direct probe. general purpose use, DC-1 £16.95
able migh q_uai!ly epoxy glass plated-thru PC Tilt bail, slevates counter for easy wewing, TB-TD £9095 Joan the fun on QRP! Thousands of these minl-ngs have Buidd your own mani ham siation Sensitive all-mode
rd construction. All units are 100% manutactured Rechargeable internal battery pack, BP4 $855 been soild and tons of DX contacts have been made AM, CW, SSB receivers use direct COMVErsion design
@ U.S.A. All counters feature 1.0 ppm accuracy C1-80 oven timebase, 0.1 ppm accuracy, OV-1 58.95 imagine working Eastern Europe with a $30 transmit- with NEGO2 IC as featured in OST and ARAL hand
llr—lhﬁlﬁmmﬂmmlﬁhﬁﬂ‘ﬂﬁeﬂwrlﬁlﬂrﬂdﬂﬂ books. Very sensitive varactor tuned over entire band
ALL COUNTERS ARE FULLY WIRED & TESTED males to the receivers at right. They have ¢ Plenty of speaker volume. Runs on 9V battery. Very
- _ = i - variable crystal control (one popular QRP XTAL includ- EASY to build, lots of fun and educational—ideal for
1ODEL | FREQ. RAN SENSITIVITY DIGITS RESC DN RICE R &4, one watt output and buill-in antenna switch. Runs on beginner of old pro. New 30-page manual. Add the case
T-50 20 Hz-600 MHz <25 mV to 500 MHz 8 1Hz, 10H:z $189 95 12VDC. Add our matching case and knob set for a hand- set for well-fitted professional look.
T-70 20 Hz-550 MHz <50 mV to 150 MHz 7 1 Hz, 10 Hz, 100 Hz £130 05 some finished look ‘r’nurmulbarmn PP .. %2095
= i ot < 12::-.,:%%”:; - O oy i 1%113?;:-mp-m3u,muam P Maiching case & knob set, CHR £1295
T-125 10 Hz-1 25 GHz < 25mV 1o 50 MHz 8 OV HE T Hz 70 Hz 2168.95 S s -
< 15 mV o 500 MHz
<100mVio 1 GHz E-ZKEY CMOS KEYER 2,6, 10 MTR, 220
T-250 10 Hz-2.5 GHz < 25 mV 1o 50 MHz 9 0.1 Mz, 1 Hz, 10 Hz £249.95
typically 3.0 GHz < 10mVto 1 GHz Send perfect CW within an hour of receiving this kit! FM RECEIVERS
<S50mVwo25GHz | Easy-to-build kit has sidetone oscillator, speed control
'S108 10 MHz-1.5 GHz, < 50 mV Convert your existing counter $89.85 and keys most any ransmitter. Huns for months on a 9V
‘rescaler divide by 1000 to 1.5 GHz battery. 28-page manual gives ideas on making your
own key for extra savings. Add our matching case set

complete kit
S6-7

, 1

w low-cost microwave Doppler
ar kit ''clocks” cars, planas, boals,
&5, bikes of any large moving ob-

Operales at 2.6 GHz with up to

BROADBAND = for completa station look
PREAMP Rty CW-7 kit $24.95
- s D Maiching case knob set, COW $1295

Boost those weak signals to your
scannar, TV, shortwave radio or fre-
quency counter. Flat 25 dB gain, 1 to
1000 MHz, 3 dB NF. BNC connectors,
Runs on 12 VDC or 110 VAC

PR-2, wired. includes AC adapler

Fo ACTIVE ANTENNA

Cramped for space? Get longwire performance with
this desktop antenna. Properly dasigned unit has dual
HF and VHF circultry and buill-in whip antenna, as wal|
as external jack. RF gain control and 8V operation
makes unit ideal for SWLs, traveling hams or scanner

Keep an aar on the local repeater gang, monitor the cops,
check out the weather or just plain listen around. These

sansitive superhet receivers are just the ticket. They tune
any 5 MHz portion of the band and have smooth varaclor

tuning, dual conversion wilth ceramic IF fillers, AFC, ad-
justabie squelch and plenty of speaker volume. Runs on

Pick the unit that's right for you. All
units tranamil stable signal in BB8-
108 MHz FMband upto 300 except
for hi power FM-4 thal goes up to

mile range LFD digital readout
XEays speed in miles per hour, kilko-
s pad howr or el par sacomnd’
phong output allows for listening 1o
sai doppler shift. Uses two 1-4b cod-

cans for antenna (not ncluded)
| runs on 12 VDC. Easy to build—
nicrowave circuitry is PC stripling
S plastic case with speedy graph-
for & professional look. A very use-
and full-of-fun kit

ROWAVE

RUSION ALARM

eal mcrowave Doppler
is0r that will detect a hu-
n as lar as 10 feat away
grates on 1.3 GHz, and is
affectad by heat, light, or
ations. Drives up to 100
output, normally opon or
sad, runs on 12 VDC
nokete kit MD-3  $19.95 | Smshed ook
Compeste i1, W-5

Case + inoh st DS

NE DECODER VOICE ACTIVATED
Jmplete lone cecoder | SWITCH
sngle PC board. Fea- | Voice aclivaled

g 400=-5000 Hz ag-
ible range via 204urm
woltage regulation, 567
Usalyl for fouch-ions
1 detechion, FSK, =i
BISD P usad 3% 3 516

switch kit provides
switched output with
currenl capability up
o 100 ma. Can drive
relays, ights, LED, or
fven 3 [Epe recorder

ore encoder Reeson | motor. Runs on 9
12 voilly vDC.

wphete kit TD-1 5695 | VS5-1 kit $6 95
KLESTIK LIGHT BEAM
hocking kit'! Blink- | COMMUNICATORS

| Transmits audio over
infrared baam up 1o
30" —use simple lens-
&% to g0 up 10 Va mike!
al for office desks, | Hum free, uses 30 kHz
ties. nosey know- | carmer. Great lor wire-
5! ss parphdnes of un-
4 kit £9 95 | detectable "bug.”

Transmiller - recen-
grsat LH58 @ §19.95

LED altracts vic-
5 |0 pick up inng-
i-looking can—
i walch the fun!

$50.95 172 mule. :
; bufts who nesd holler reception. The malching case 3
FM-1. basic unit $595 and knob set gives the unit a hundred dollar look! memmeahmt_qngﬁiFul
2M POWER AMP FM-2. as above but with added AA-T Kit £24 35 Eﬂﬂpﬂﬂil;‘mml;m.uﬂmmmww
' 1
mikE preamp £705 Matching case & knob set. CAA §1295 nob set screened w"ﬁ“ on

Easy to build power amp has 8 imeas
power gain, 1W in, BW out, 2W in,
18W oul, 5W is for 40W oul. Sama
amp as featured in many ham mag-
azing articles. Complate with all
parts, less case and T-R relay.

PA-1, 40W pwr amp kil

TR-1, AF sensed T-A relay kit $11.95

MUSHKC MACHINE

Meat ot P el prociuce 25 %
et clasderal 30 pofulel lurss
plus 3 coorcime sounds. Lots of
fumn for goorbells, shop, or siome an-
[rances, car horn, Music bowes, eic
Runs on 9V battery or wall trans-
formae, Excellenl speskeér volume
and adjustable tempd and pitch
Add oo case saf jor 8 handsome

Specify band: FR 146 (2m). FRE (6m), FR10 (10mj. FR-
Z20 (220 MHz)
Matching case & knob set, CFR

FM STEREO TRANSMITTER

Run your own slereo FM station! Transmi! a stable signal
n the standard FM broadcast band throughout the house.
dorm or nesghborhood. Connects easily 10 kne outpuls on
CD player, tape decks, eic. Runs on 9V baflery, has
internal whip antenna and exiemal antenna jack. Add owr
case set for a “station” look!

FM-10 kit .-529.95
Matching case set, CFM .$12.95

AIRCRAFT RCVR

very sensdne audio Sechion, picks
upvoices 10 away . . .51485
MC-1, minlature sensitive mike car-
IndgeforFM-124 . . ., , 5285

SPEECH SCRAMBLER

Communicate in tofal pnivacy over phone or radio. Ki
features full duplex operation using frequency inver-
glon. Both mike and speaker or line infoul connections.
Easy hookup 10 any radio, and telephone use requires
no direct connection! Easy 10 bulld 2 IC cirewt. Can also
be used 10 descramble many 2-way radio signals. Fin-
sh your kit off with the handsoma case & knob sei
SS-T kit . $29 .95
Matching case & knob s=¢, CS8 $1295

SHORTWAVE RECEIVER
/”1"},

$1295

$3495

LO NOISE PREAMPS

Make that reciever coms
ALIVE! Small size for sasy
installation with -0 tuned
input for peak performance
Excellent gain and noise fig-
Ura—guarantead (o improve
reception! Specily band:
2M—PR-10, 220 MHz—PR-
20, 440 MHz—PR-40.

Each kit 51795

PACKET RADIO

Twe niva versions aré Jvadabic
fior the Commodore 64 (P-544)
of thé IBM-PC (PIBM). Easy as-
sembly “"NO TUNING". In-
cludes FREE disk software, PC
Board and Full Documentation.

KIT $59.85
$59.95

51295

P-B44
P-1BM
CASE CPK

g2 55
$1285

TELEPHONE
TRANSMITTER
Mini-sizad with proles-
sional performance
Sell-powared from
phong line, transmils
in FM broadcast band
up o0 W mile. insialis
easily anywhara on
phone fine or nside

Fantastic recerer thal captures the word with just a
12* antenna! Can receive any 2 MHz porixon from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
AF gain control, plenty of speaker volume and runs on a
8V battery. Fascinating Scoul, school or club projact
provides hours of fun for even the most serious DXer,
For the car, consider our shortwave convener. Two
swilchable bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add soma interest
o your drive home!

SPEAKER PHONE

Talk on the phong hands-frea, greal to put in
shop or shack, press the button to answar—no
actual phone needed, Works same a8 commer-
cial units. Talk from anywharg in room, phong
line powersed—no baflery needed. Super for
family and confergnce calls or buy wo for
hands-free misrcom! Add our case set for a pro

Hear exciting aircraft communications—pick up planes
up to 100 miles away! Receives 110-136 MHz AM air
band, smooth varacior tuning superhet with AGC, ce-
ramic filter, adjustable sguelch, excellent sensitivity and
lots of speaker volume. Runs on 9V battery. Great for air
shows or just hanging around the arport' New 30-page

phonae! b0k Shortwave recenver kil, SR $20 .95 manual detalls plot talk, o Add case set fior “pro™
Pa-1 kit $1495) gp.y §2995 Case(SP §1295 | Shorwave converier kit, SCI $27.95 ook

Maiching case st lor SRI, CSR £12.95 AR-1 lat $24 95
FM RADIO SUPER SLEUTH BROADBAND Matching case set tor SCI,C50 $12.95 Matching case set, CAR §1295
Full-liedged suparhat, | A super sensitive am- | PREAMP
microvall sensitivity, | plifier which will pick | Very popular sensitive TEAMS: Satistaction guaranieed. Examine tor 10

H‘“'F urpose preamp, duys, |t not pleawied refurn inocginal form for re

ideal for scanner, fiimn -n..:;-l_i.l 5 for ahipping. hand!|ng and in PHO“E ORDEH i c LL
ARERRUCUSE LN furance. *Farlaneign orders acd 2% far suriace 7 4

coumters. Lo noise, 20 s Pk o e i af s s

SE Zan 100 rHI-t i I =z ™~

GHz. 9V-12 VDG
ranor oy FAX 716-924-4555
RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564

S58-T &t
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IC dotector and 10.7
MHz IF. Tunes Sid
FM broadcast band as

up a pin drop at 15
feet! Graat for moni.
loring baby's room or
as general purpose
amplifier. Full 2W rms
output. Runs on & 1D
15 volis. uses B-45
ohm speakar

BMN-9 kil

well 35 large porons
on each and. ideal for
by expanmenis or
even as FM rado!

21495

FR-1 kit $1995 $6.95
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Figure 2. The 5-pin DIN jack wiring,

lay configuration). The LED indicators are
optional, but they do give a visual indication
as to which channel is active. | use a red
LED for “CHNL A,” green for “CHNL B,"”
and vellow for POWER ON.

EXTENDER

SPER %
MiC

CHNL "A" - XCVR "A"
PTT
>
I SPKR *
CHNL "B" o e XCVR "B"
e BEY

Figure 3. It's easy to hook up the Extender to your radios.

Transmit Audio Circuit

The transmit audio section is identical to
the original article. The speaker output of
one receiver goes through a 470k ohm resis-
tor (R15, R17), to a 0.1 uF capacitor (C17,
C18), then terminates at the microphone in-
put of the other transmitter. The values of
the resistor/capacitor network may vary, de-
pending on your radio, but the device has
been found to work with several different
types. It is suggested that the network be
placed directly at the 1/O jacks (J1, J2), in-
stead of on the PC board. See Figure 2.

Wiring It Up
Figure 3, the wiring diagram, shows how
simple it 1s to hook it up to vour radios.

XCVR “A” speaker output goes to CHNL
“A" input; CHNL “A” output (MIC/PTT)
goes to XCVR “B” microphone/PTT jack
(reverse for the other channel). XCVR “A”
should be on your 2 meter repeater channel,
or can be on simplex. XCVR “B” can be on
your 2 meter repeater channel, or can be on
simplex. XCVR “B” can be on any simplex
channel, preferably on cither 220 or 440
MHz, to prevent desense,

Operation

To use the unit, plug in the appropriate
cables to the transceivers. The iput/out-
put jacks (J1, J2) of the extender are wired
the same, so all you need to make up are
the cable connectors going to your

transceivers. Refer to your ra-

Eﬁ IMPROVED
VOX MOBILE EXTENDER

—-E— LEp3 94 &

dio’s manual for correct
wiring and types of connec-
tors required.

Select XCVR “A” 10 an ac-
tive repeater channel; set the
volume control on the receiv-
er to about halfway on each
radio for imtial tests. Monitor
on another receiver; set (o
XCVR “B" transmit frequen-
cy. and adjust the 25Kk pot
(R1) to where the circuit keys
XCVR “B.”

Now adjust the receiver
volume to where the audio has
good quality. Again, these val-
ues may need to be changed to
fit your radio, but they should
be correct for most units. Now
you can do XCVR “B,” which
is the same procedure. The 5-
pin DIN jack wiring is shown
in Figure 2.

Construction

The circuit can be con-
structed on a printed circuit
board from FAR Circuits (see
note at the end of the Parts
List). Place the board, along
with the associated swilches,
LEDs and jacks, in a metal
box of your choice and mount

Figure 4. PC board pattern and parts placement.
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it in a suitable location near
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MODEL VS-50M

ASTRON POWER SUPPLIES

o HEAVY DUTY = HIGH QUALITY « RUGGED = RELIABLE »

SPECIAL FEATURES

» SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

* CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl RS-3A. AS-4A, RS-5A, RS-4L. RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

« HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

o THREE CONDUCTOR POWER CORD except for RS-3A

* ONE YEAR WARRANTY = MADE IN US.A.

« LOW PROFILE POWER SUPPLY

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE Less than Smv peak to peak (full load &
low line)

¢ All units available in 220 VAC input voltage
(except for SL-11A)

Colors Continuous Ics* Size (IN) Ehipd:in‘
MODEL Gray Black Duty (Amps) (Amps) HxWxD Wt [lbs.
SL-11A E . 7 11 2% x T = 9% 12
SL-11R B a 7 1 2% =7 x9% 12
SL-115 . . 7 11 2% x 7% x 9% 12
SL-11R-RA B 7 1 4% =7 = 9% 13

* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-L SERIES Continuous ICS* Size [IN Ehipﬁm
MODEL Duty [Amps) (Amps] H=W=x WL
AS-4L 3 4 3% = 6% = 7% 6
RS-5L 4 5 3 = 6% = 7% [
* 19" RACK MOUNT POWER SUPPLIES
RM SEHIES Continuous ICS* Size (IN] Shippin
S L= — MODEL Duty (Amps) (Amps] HxWxD Wi [lbs.
S N e e et RM-12A g 12 5% x 19 x 8% 16
RM-35A 25 35 5% x 19 x 124 38
RM-50A 37 50 5% x 19 x 127 a0
RM-60A 50 55 7 x 19 x12% 60
® Separate Volt and Amp Meters
RM-12M g 12 51 x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12 38
RM-50M 37 S0 5% x 19 x 12% 50
MODEL RM-35M RM-60M 50 55 7x19 x 12% 60
Colors Conlinuous ICS* Size [IN] Shipping
MODEL Gray  Black Duty (Amps) (Amps] HxWxD Wi, [lbs.)
RS-3A . 2.5 3 3 % 4% x 5% 4
RS-4A . . 3 4 J% x6%2x9 5
RS-5A . 4 <] 3% X 6% X 7% 7
RS-7A . . 5 7 3% x6%x9 3
RS-7B . . 5 T 4 % T > 10% 10
RS-10A . . 7.5 10 4 % TV x 10% 11
RS-12A . . El 12 4% x B8 x 9 13
RS-12B . 9 12 4 X 7% X 10% 13
RS-20A . . 16 20 5% 9 x 10% 18
RS-35A . . 25 35 53 11 x11 27
- . x 13% x 11
wooeLrs7a | EEA 7 R sxgmuxu, %
Continuous ICS” Size [IN) Shipping
MODEL Duty [Amps) (Amps) HxWxD Wt. (Ibs.)
» Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
* Separate volt and Amp meters
RS-20M 16 20 5 X9 x10% 18
RS-35M 25 35 5x 11 %11 27
RS-50M 37 50 6 x 13% x 1 46
FIS_—I-'DM : ¥ 70 B x 13% x 12% - 48
» Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
Conlinueus ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 5x9x 10% 20
V5-35M 25 15 7 K ) Sx1Ix11 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 9% X 19 x 12% 50
RS-S SERIES o oulltin speaker Continuous Ics® Size [IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wt. [lbs.)
RS-7S . . 5 ‘s 4 X T% x 10% 10
RS-105 . . 7.5 10 4 % 7% x 10% 12
RS-125 . . 9 12 4% x8x9 13
RS-205 . . 16 20 5% 9 x10% 18
MODEL RS-125 SL-11S . . 7 11 2% x T x 9% 12

:S—Intermittent Communication Serv.ce (30% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD



TELEPHONE LINE TEST

HANDSET

AT&T # 206A2
These rugged line test hand-

sets were originally designed for use with AT&T's
“Craft Access” computer. They can be used like any
other line test handset, but they have special features
which may or may not be useful. In addition to the
touch-tone keypad, talk/monitor switch, alligator clip
leads, 4 conductor modular jack and tool belt clip,
these units have a LCD screen and function button/
joystick for use with AT&T's “Craft Access” computer.
For the average user, the extra features mainly allow
you to adjust the volume and program in phone num-
bers. The main drawback to these units is that they
contain batteries that require recharging, and the test
set should be recharged when not in use. The size of
the unit is 12.5" long X 4.5" wide. Brand new, in the
box. They include 2 ni-cad battery packs, a charger
and instructions.

CAT # PTS-206 s 60. o P

6 VOLT
4 AMP/HR
GELL CELL
Panasonic# LCREV4P F wr'““ :
Hechargeable Gell Cell | [';f:w*" r-“['::“*‘
battery. ;:r ,,.."-_*:
Measures: 2.75" X 1.87" A
X 4" high. “\ e
I
CAT# GC-64

$12.00 ....

8 mm Video
Camcorder
Users!

(USED) “HI-8”

VIDEO CASSETTE

We have a new supply of
these pepular T-120
(120 minute) Hi-8 video
cassettes. These are
top quality, metal oxide
cassettes that were used
for a short time, then
bulk-erased. Each cassette has its own plastic storage
box. Mew, they would sell for considerably more than
we're asking. We've sold thousands, and our custom-

love them.
ers love them $ 3. o o X

10 for
CAT# VCU-8

$28.00
ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, MasterCard or Discover

TERMSE: Minimuim arder §10.00.Shipping and handling for the 48 contsmal U.3.4
$4.00 per order. Al othens inciuding AK., HI. PR or Canada must pay full shippsng. Al
orders daliverad in CALIFORNLA must include etafe eales tax (7 ,25%., 7.5%, 7.7585,
B .25%, §.5%) Quantities Limiled. NO.C.0.0. Prices subject io change wiout nolice,

MAIL ORDERS TO:

Call Or Write FYIN==e Crner
SNl CORPORATION

P.O. Box 567
64 Page Van Nuys,
CATALOG

California
91408
- U.SiA.
ﬁf gg.gﬁepmtage, FAX (818) 781-2653
CIRCLE 194 ON READER SERVICE CARD
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25 L

g
5:._{ AL MIC
JCOM HT's 2 @—t)— Lseeeve [
4 u’lll
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Figure 5. 5-pin DIN plug output to various radios.

the transceivers. The fuse F1 and the switch
S1 are mounted off the PC board on the en-
closure box. The cost of this project is less
than $50 if all the parts are purchased new;
less, of course, if you have a good junk box.
Pinouts for various radios can be found in
Figure 5 in this article.

Reminders

Remember to wait for the repeater
squelch-tail to drop before trans-
mitting through the extender. Be advised:
You have just created a remote base,
which vou must ID as such, per FCC

rules. 73]

Parts List
Integrated Circuit
U1,2 LM386 audio amp RS 276-1731
Transistor
Q1,2 1RF511 Power MOSFET RS 276-2072
Q34 2N2222 NPN RS 276-2009
Diodes
D1,2 1N270 (or IN914/1N4148) RS 276-1122
D3 1N4001 S0V/1A RS 276-1101
Z1,2 1N4744 Zener, 15V/1W
LED1 Red T-1 3/4 RS 276-041
LED2 Yellow T-1 3/4 RS 276-021
LED3 Green T-1 3/4 RS 276-022
Resistors
R1,8 25k ohm PC mount pot
R2,9,14,16 10 ohm, 1/2W RS 271-001
R3,10 15k ohm, 1/4W RS 271-1337
R4,11 10k ohm, 1/4W RS 271-1335
R512 2.2k ohm, 1/4W RS 271-1325
R6,7,13 1k ohm, 1/4W RS 271-1321
R15,17 470k ohm, 1/2W RS 271-053
Capacitors
C1,10,17,18 0.1 uF/50V Mylar RS 272-1069
c2,11 0.001 uF/50V disc RS 272-126
c3,12 10 uF/M16V tantalum RS 272-1436
C4,7,913,16 0.01 uF/50V disc RS 272-131
C5,14 100 pF/35V electrolytic RS 272-1028
C6,8,15 22 uF/16V tantalum RS 272-1437
Jacks
J1,2 5-pin DIN RS 274-005
J3 Smm/2.1mm power RS 274-1565
Plugs
P12 5-pin DIN RS 274-003
P3 5mm/2.1mm power RS 274-1567
Switch
S1 SPST sub-mini RS 275-612
Fuse
F1 315A/5x20mm RS 270-1249
FH1 Fuseholder, 5x20mm RS 270-362
Other
Cabinet Metal RS 270-253
PC Board Universal Board RS 276-168
A drilled and etched PC board for this project is available for $7.50 plus $1.50 S&H from FAR Circuits,
18N640 Field Ct., Dundee IL 60118.
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Number 6 on your Feedback card

The Solar Control-ar

A solar panel charge controller for all seasons.

My home is on wheels. My ham shack is
on wheels. | live in an old motor home,
often staying for months in remote areas that
lack any AC power. I'm no rugged old geezer
when it comes to creature comforts, however.
My idea of roughing it is having to warm
something up on the gas stove, instead of cau-
terizing it in the microwave. Given this affini-
ty for modern gadgets (and my inability to
convert my Yaesu (0 operale on propane gas),
["ve been forced to come up with alternate
ways of obtaining electricity for my comfort
and pleasure. My RV came equipped with a
big. stupid Onan generator. It uses a little less
than a gallon of fuel for every hour of opera-
tion, regardless of whether or not it's power-
ing anything. It's cranky to start on cold
mornings. It interferes with my TV and HF
reception. During weekly skeds on 20 meters.
I find myself shouting into the microphone to
make mysell heard over it. It hunts, surges,
and revs for no apparent reason. It sets off my
smoke alarms, even when it isn’t actually on
fire. In short, it stinks. Literally.

After several months of power generation
aggravation, | bought a combination invert-
er/battery charger so | wouldn't have to run
the generator all the time. It's coolness incar-

by Joel R. Donaldson WB5PPV

nate! It’s 85 to 90 percent efficient, and com-
pletely silent. You have 120 volts AC when-
ever you want, with the flick of a switch, Yep,
I'll only have to run the generator for several
hours a day now, just long cnough to recharge
the RV batteries, right? Well, not exactly. As
it turns out, you can only rapid-charge a lead-
acid battery up to about 75 percent of its total
capacity. After that, the last 25 percent takes a
long time, regardless of how big your battery
charger is. Try to save some time by really
cranking up the charge current and all you get
is a boiling battery with melted plates. Great.
Now I can run the generator for two hours 10
build up the bulk of the battery charge, and
then run it for another four or five hours just
to top it off. Or I can shut it down after sever-
al hours and live with undercharged batteries,
right?

Well, not exactly. As it turns out, an excel-
lent method for prematurely ruining a lead-
acid battery is to consistently undercharge it.
In the process of discharging, the lead plates
in a battery are converied to lead sulfate. If
the battery is promptly and fully recharged,
this sulphation is almost completely driven
back into solution, leaving the plates essen-
tially unchanged. However, if the battery is

Switching
Element

(transistor or relay)

o

+
—
Solar +| Storage
Panels Vref —— Battery
; Bank
_.‘_' Voltage Sense Element
Figure I. Series control scheme.
Blocking Diode or Relay
>
4
Solar + +| Storage
| Switching | Bank
. Element Voltage Sense
(transistor or relay)  Element

Figure 2. Shunt control scheme.
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not completely recharged, the sulphation hard-
ens into a form that 1s eventually not remov-
able with any amount of recharge. When this
happens. there is less plate area available in
which chemical reactions can occur, and the
battery permanently loses capacity. The pro-
cess continues until the battery can’t hold any
charge at all, and . . . it"s toss time!

So much for quick charges with the genera-
tor. 1 really need a scheme that provides a gen-
tle, continuous low-current battery charge
over long periods of time, say maybe five 1o
eight hours, something that is quiet, doesn't
stink or guzzie gasoline, is easy (0 maintain,
and doesn’t need to be attended while it’s do-
ing its thing.

Well, you know what the answer had 1o be,

Shortly after | mounted four 53 watt
Siemens solar panels on the roof of the RV, |
began to search for a good charge controller. |
looked at both the store-bought and the roll-
your-own types. Most charge controllers don’t
exactly teeter on the leading edge of technolo-
gy, but the way some of them work 1s still
kind of neat. Unfortunately, all of them |
looked at suffered from at least one of the fol-
lowing maladies:

+]. They were expensive.

*2. They were either incapable of control-
ling a large number of solar panels (typically
being limited to a maximum of 8 to 15 amps),
or they wouldn’t work with anything less than
a large number of panels.

3. They were inefficient, with a significant
percentage of the panel array’s total power
output being wasted as heat within the charge
controller,

4, They lacked truly useful metering capa-
bilities.

5. They lacked sufficient adjustability, or
the adjustments wouldn't stay put.

*6. They couldn’t be manually bypassed in
case of failure or for routine battery equaliza-
tion.

=7. They had little (if any) immunity to
strong RF fields.

With these problems in mind, I set out to
design my own controller. In addition to
avoiding everyone else’s pitfalls, 1 had to
make the final design simple and use readily-
available parts. Because several hundred to
several thousand amp-hours of storage batter-
ics represent a considerable investment, the
design also had to be reliable. No one wants to
leave their house, RV or repeater site unat-
tended for an extended period, only to later
discover that the controller has failed in the
“on” position, indefinitely subjecting their
batteries, inverter, radios and other appliances
to the full 18 1o 20 volts produced by their so-
lar panels. Or, just as bad, failed in the “ofl”
position, with the batteries totally Tango Uni-
form.



ATTENTION

PUBLIC SAFETY ANNOUNCEMENT

Tampering with Motorola’s
Communication Technology is
Nothing Short of a Crime.

Motorola has been at the forefront of communications
technology for more than 60 years. Today, we offer a
greater array of communications products than ever
before. We are proud of our products and the vital
services they bring to our customers which are of
unparalleled public importance.

Theft of communications services and so-called
High-Tech piracy threaten the entire communication
industry’s reputation for reliability. This conduct

not only damages the reputation of Motorola, Inc.
and the communications industry, but undermines
the very integrity of America’s public and private
communications services.

Motorola intends to combat this conduct by
aggressively maintaining and enforcing its proprietary
rights to its hardware and software technology. Anyone
who has knowledge of 1llegal activities or has questions
concerning such activities is urged to contact Motorola
Inc. immediately at 1-800-325-4036. Contacts will be

kept confidential and may be made anonymously.

@ MOTOROLA

(™) and Motorola are trademarks of Motorola, Inc., @ 1993 Motorola, Inc.
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In my survey of what’s already out there, |
found that one of three different techniques
may be used in the typical charge controller to
limit the solar panel’s output upon completion
of battery charge. Each technique has its own
advantages and disadvantages.

See Figure 1. The series-regulated ap-
proach uses a switch in series (surprise!) with
the solar panel output to disconnect the solar
panels from the batteries as soon as the de-
sired level of charge is reached. The biggest
advantage of this scheme is probably its sim-
phicity. As with the other approaches, the ac-
tual switch may be a relay contact, or one or
more power transistors. The relay-types cycle
on and off at long intervals (from several min-

Figure 3. Diversion control scheme.

utes to several hours, typically), while designs
that use power transistors may cycle at rates
up to several tens of kHz, a4 la Pulse Width
Modulation.

Shunt Control Scheme

The shunt-regulated approach shorts out
the solar panels as soon as the batteries are
charged. Solar panels, being essentially con-
stant-current sources, are in no manner
harmed by being shorted indefinitely. The
output voltage just drops to almost nothing as
the current increases only very slightly above
its normal value. With a really low-impedance
shunt switch, the shorted-out power dissipa-
tion can be held to very low levels. Note that
a blocking diode or secondary switch i1s used

in conjunction with the shunt switch in order
to avoid also shorting out the connected bat-
teries (definitely something to avoid!). Al-
though the additional diode or switch compli-
cates this approach somewhat, it still has the
advantage of being a relatively simple scheme
to implement.

Diversion Control Scheme

Unlike the previous techniques, the diver-
sion-regulated approach doesn’t attempt to
prevent energy from reaching the battery as it
reaches full charge, but instead siphons off
excess energy so as to maintain the desired
battery voltage. As the batteries top off, the
controller automatically switches a load bank
across them, so as to keep the voltage from
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Approx.Full-Scale | R2 Resistance} Length 14 Ga. Wire:
Current (Amps): Ohms): (Inches):

5 0.0100

10 0.0050
15 0.0033
R 0.0025
30 0.0017
50 0.0010

Table 1. Meter shunt details (see text).

climbing any higher. As the load bank starts
to overwhelm the output from the solar pan-
els, the battery voltage begins to drop, eventu-
ally reaching a point at which the load bank is
automatically disconnected. This connection-
disconnection process continues as long as the
solar panels are producing a surplus of power,
thereby preventing overcharge. A big advan-
tage of these controllers is that they don’t care
what sort of power source is actually doing
the battery charging; all they are concerned
with is keeping the battery voltage from ex-
ceeding a set value. This makes them useful
in situations where solar battery charging is
supplemented by other charging sources (like
wind chargers or water turbines). No matter
how many different charging sources you add
to a battery bank, just one diversion regulator

will control them all, as long as the combined
current output from all sources does not ex-
ceed that of the regulator or the load bank at-
tached to it. The biggest disadvantage of this
scheme is probably the load bank require-
ment, which forces you to figure out what you
are going to do with any surplus power pro-
duced by the system.

One nice thing about all three of these tech-
niques 1s that once the battenies have reached
a state of complete charge, the excess solar
energy does not necessarily have to be dis-
carded but can be instead used to power other
lower-priority loads. In the case of the senes
and shunt regulation schemes, all you have to
do is substitute a power diversion switch for
the existing disconnecting or shorting switch.
For diversion regulation systems you just con-

nect your alternate load in place of the con-
troller’s load bank. Any electrical load will
suffice, so long as it is tolerant of frequent
disconnects from power. In the case of diver-
sion regulation, the load must also be ever-
present, and must be large enough to be capa-
ble of swamping the output of the solar panels
on even the sunniest of days. Good potential
candidates for load banks would include wa-
ter pumps (you can always stand a little more
water in the stock tank as soon as the batteries
finish charging), cooling fans (keep the wife
and the chicken coop cool) and, in larger solar
installations, hot water pre-heating or electri-
cal generation of hydrogen gas (for later use
as a fuel).

Note that all three of these regulation tech-
niques are typically implemented with satu-
rated on-off switching. Theoretically, you
could incrementally adjust the amount of volt-
age or current being produced by your panels
as the battery charge increased, using pass
transistors biased in a linear mode. The
biggest practical disadvantage to this tech-
nique probably lies in the tremendous amount
of heat that would be generated by the pass
transistors at any point between saturation and
full cut-off. All that heat would have to be
dissipated somewhere, and at the very least
would result in increased size and cost, due to
a rather herky heat sink! So, linear regulation
is probably not as well suiled to the constant-
current nature of solar cells as it is to power
sources with essentially unlimited supply cur-
rents (like batteries and AC mains). The sole
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exception might be in con-
trollers for very small solar ar-
rays. where heat dissipation
could be more easily managed.

Anyway, this survey provid-
ed a good starting point for my
own design. For the switching
element, I considered using re-
lays, power BJTs, and power
FETs. A power relay looked
good from a cost standpoint
(you can buy a fog lamp relay
at Wal-Mart for less than $4,
and you don’'t need a heat
sink), but the reliability of the
contacts would always be sus-
pect. High power FETS are
easier 10 use than BJTs, and are
very reasonably priced, so they
looked like the best choice. As
for the actual circuit configura-
tion, I considered several fac-
lors important.

First, the use of a transistor
in a series switch arrangement
would mean that some power
would be wasted in the voltage
drop across the transistor when
the battery was being charged.
This would reduce the efficien-
cy of the charge controller
somewhat. Likewise, the use
of a shunt switch arrangement
would mean that some power
would be wasted in the voltage
drop across the blocking diode.

Second, the power being
dissipated across these compo-
nents (in either configuration)
1s significant for rather long
periods of time (whenever the
sun 1s shining and the batteries
are not fully charged), which
could shorten their life ex-
pectancy. A diversion regula-
tion scheme avoids these two
problems because no switching
or blocking device 1s employed
between the solar panels and
the batteries, and the diversion
load switching device is only
operated for brief penods after
the battery has reached full
charge. This implies good effi-
ciency and reliability. Since no
blocking diode or series swilch
is used, there will be some loss
of efficiency with this arrange-
ment, due to nighttime solar

panel reverse leakage current

(typically 15 mA per 50 watt

panel), but this 1s more than

offset by the higher daytime efficiency. So
there you have it—an FET-switched diversion
regulator it is!

From that point on, the design was pretty
straightforward. In referring to the schematic,
you'll see that U2 compares the battery volt-
age with a reference developed by Ul. and
turns on Q1 as soon as the battery voltage ex-
ceeds the level set with R12. Q1 in turn
grounds the alternate load (R2), which
swamps the output current being produced by
the solar panels. Note that since the

Figure 5. PC board foil pattern (100% ) and parts placement diagram (200%).

LM317LZ can’t regulate a voltage that ap-
proaches its input value (e.g., the battery volt-
age), it is instead set to a lower reference volt-
age (approximately 6.5 volts). The
R9/R11/R12 pair scale the battery voltage
down to a value roughly comparable to this
reference. Since the 741 is incapable of output
voltage swings completely 1o ground, CRI1,
CR2 and CR3 are used to prevent the volt or
so of output normally present at U2 from
keeping Q1 turned on. In order to easily fine-
tune the charge cutoff voltage and to improve

the controller’s resistance to mechanical vi-
bration, a multi-turn trimmer 1S used for R12
(10 to 15 wrns works nicely). The voltage dif-
ference between termination and resumption
of battery charging (e.g., the charger’s hyster-
1sis) 1s adjustable via pot R13.

In addition to driving Q1, Ul also directly
drives the "BATTERY CHARGED" indicator
LED. Note that unlike some other charge con-
troller designs, this LED is not lit until after
the battery reaches full charge.

A single International Rectifier 50 amp
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power FET is specified in the Parts List; it is
available from Digi-Key (701 Brooks Ave.
South, P.O. Box 677, Thief River Falls MN
56701-0677; telephone 1-800-DIGI-KEY for
a free catalog) for around four dollars. Other
smaller FETs can be substituted for lower
power handling requirements, or several FETs
can be paralleled in extremely large installa-
tions. | like using a well-oversized FET, for
reliability reasons.

The metering circuit I chose measures the
amount ol current produced by the solar pan-
els, and also determines battery voltage. The
vast majority of the charging current is borne
by R1, while a small portion of it is diverted
through the meter. Since the meter uses a |
mA movement, the voltage drop across R1
never exceeds 50 mV, thereby minimizing
power losses and heat dissipation. Physically,
R2 consists of a small coil of 14-gauge house-
hold wire, the exact length of which 1s deter-
mined by the desired full-scale reading of the
meter. | set mine up for a full-scale current of
14 amps, bui Table 1 lists the appropriate
lengths for some other full-scale values. |
chose 14-gauge because it is readily available
in most hardware stores. Solid is preferred
over stranded.

To read battery voltage, R4, R5, R6, CR5
and CR6 are used in a voltage-scaling circuit
that allows the meter to read from approxi-
mately 10 volts no-scale to 16.5 volts full-
scale. The expanded voltage scale is impor-
tant because there is typically less than 1 volt

H Variable

12 VDC

Meter

Figure 6. The precise value for R1 can be calculated after finding the meter's resistance value.

of difference between the output of a fully-
charged and a fully-discharged lead-acid bat-
tery. Any small variations within that 1 volt
range would be difficult to read on an analog
meter, unless the meter scale was expanded to
remove the useless 0 to 10 volt range of read-
ings. (Whether your battery reads 10 volts or
something less than 10 volts 1s immaterial; 1n
either case you have a damn dead battery on
your hands!) On the top end of the scale, the
normal charge-cutoff voltage for a lead-acid
battery can range as high as 14.8 volts, with
equalization being safely performed at up to
16.5 volts (see the sidebar on battery charg-
ing). This value sets the desired upper range
of measurement. For temperature stability,
current is always applied to CR6. This repre-

sents a small continuous battery load (less
than 20 mA under most conditions), but buys
some improvement in meter accuracy.

For ease of construction, a printed circuit
board layout has been provided. Almost all of
the components carrying low currents mount
on it, while the components requiring heavy-
gauge wire mount in what ever type of enclo-
sure you desire. | mounted mine in a wall
paneling cutout, using the aluminum cover
from a bakelite experimenter’s box as the
front panel. These covers are available with-
out the rest of the box from Digi-Key for un-
der $2. Make sure that the PC board is mount-
ed so that R12 and R13 can be easily adjusted
with everything buttoned together.

If a “live” diversion load will not be used

Small Talk

MICRO I.I & 2.1 VOICE RECORDER IDENTIFIERS

MICRO 1.1 INTRODUCTOR
559 95 |6 SECOND B
0 SEC - 57995 .

| - HIC & SWITCHES INCLUDED - 100 YEAR MEMORY
- SAVE YOUR VOICE DURING WITHOUT POWER
| A CONTEST - EXCELLENT
- FULLY ASSEMBLED (NOT A NIT")  RECORDING QUALITY
- 60 OR 16 SECOND - AUDIO LEVEL ADJUSTHENT
VERSIONS AVAILABLE - 1-18 YOLT OPERATION
- STATION 1.D. (BATTERY OR POWER SUPPLIED)

(ANG R € L O MICRO2.1:
NP 1145 CTALIN STREET
SCHENECTADY, NY 12303

- § DKM SPEAKER QUTPUT

15":|5 SePEaTER voucE 10 ton | INTICRO 1.1
OR SQUELCH KEYED- LO.TIMER - Sv KEY | -

OUT PUT-MULTEFUNCTION DIPSWITCHES

MICRO 2.1 INTRODUCTORY PRICE

$1 0 95 _|6 SECOND

60 SEC. - $119.95

FITS 1N A I'IHJ.IJF'I-IIIJ
- SMALL SITE 1-1/4" X 15716

10 ORDER: CALL |-800-538-430

IN USA ADD §3 FOR S&H

TECH. SUPPORT: (518) 381-1057 TECH. FAX: ESIE} 381-1058
ORDER BY FHONE DR HAIL «

0.0. CHARGES APPLY « NYS RESIDENTS ADD 7% SALES TAX

CIRCLE 281 ON READER SERVICE CARD

SA

AMATEUR RADIO
CALLSIGN DATABASE

Look up by CALL, NAME, City, State and Zip Code
Edit or Add Entries. Print Lists or Labels Cormment field for personal notes

Direct interface to many popular logging and BBS programs
Requires MS-DOS, 17MB actual free hard disk, and High Density floppy for install.

SAM 1994 coming in December.

‘94 VERSION ONLY $39.95

Semi-Annual Subscription $65.00 Quarterly Subscription $ 80.00
RT SYSTEMS, INC. POB 8. LACEYS SPRING, AL 35754

1-800-/23-6922

994
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NEW

Yupiteru MVT7100
Scanning Receiver
530KHz to 1650MHz
with AM/FM/WFM/
LSB/USB @ 50Hz

Performance rivaling that of
recievers that cost twice as
much. Extremely compact
and versatile. Features 1000
memory channels, lockout on
search and scan, backlighted
LCD display, Attenuator,
Delay, Hold, Bank lockout,
VFO tuning, 1 Year Warranty, & Earphone
jack. Size: 6 3/8H x 1 7/8W x 2 1/3D. Wit
140z. Ground shipping: $5.95 Air Freight:
$8.95. Call or Fax Toll Free, 24 hours a day.

COMMUNICATIO
Cali

1-800-445-7717 l—l

10707 E. 106th Street Fishers, IN 46038
317-842-7115 Fax 1-800-448-1084
CIRCLE 164 ON READER SERVICE CARD




in your installation, R2 can consist of 12 volt
light bulbs (headlamps for high current appli-
cations; #1141 bulbs for smaller installations),
or power resistors. I recommend that the load
be spread among several individual resistors
or bulbs so that if one burns out, the controller
will still function (although at some reduction
in overcharge protection). Also, if bulbs are
used, be sure to pick a bulb with long life
(e.g., 1,000 hours for the #1141, versus only
200 hours for the similar-appearing #1156
bulb). Using 24 volt bulbs in a 12 volt system
will also greatly extend reliability, although
more bulbs will be required. High-power load
resistors can be easily built from scratch with
nichrome heating wire (available at most
hardware stores), and mounted in ventilated
metal boxes, tin cans, etc.

To calibrate the meter for battery voltage,
set RS and R13 at the middle of their ranges,
and switch 52 to the voltage scale. Disconnect
any alternate load. Apply +10 VDC to the
battery terminals and allow CR6 to warm up
for a few minutes before proceeding. Adjust
R3S to just below the point at which some me-
ter deflection starts to occur. Gradually in-
crease the voltage at the battery terminals,
noting and recording the resulting meter read-
ings. (These readings can be used later in re-
labeling the meter face, if desired). As you in-
crease the voltage, verify that the meter pegs
out at a little over 16.5 volts of input. Next,
set the input voltage to the desired battery
charge cut-off value, and adjust R12 until the

BATTERY CHARGED indicator lights up.
There are no adjustments for calibrating the
current scale; the current readings can be read
off an ammeter connected in series with the
positive battery wire, once the controller is in-
stalled and hooked up to the panels and bat-
teries. Again, the current readings can be
recorded for later use in relabeling the meter
face.

During installation, | recommend providing
fusing between the charge controller and the
batteries, located as close to the batteries as
possible. In some larger solar installations,
you might want to consider remote-mounting
the meter and PC board, if it will save you
any appreciable length of heavy-gauge (bulky
and expensive!) wire. If going that route, sim-
ply mount the PC board, S1, §2, Fl, and the
meler in a box located for viewing conve-
nience, and mount everything else somewhere
directly between the solar panels and the bat-
teries. Small-gauge wiring (e.g., telephone ca-
ble) can then be used to connect the two box-
€s.

After the controller has been installed,
readjust R12 for proper charge cut-off volt-
age. The difference between charge cut-off
and turn-on voltage is set with R13, and will
vary with battery size and loading. Normally,
R13 should be adjusted so that CR4 does not
cycle more than several times a second under
light battery loads, but should never fail to re-
sume charging when battery voltage drops be-
low approximately 13 volts. There is some in-

teraction between the settings for R12 and
R13, so several readjustments may be neces-
sary to get the desired charge cut-off and re-
sumption voltages.

The controller is heavily bypassed for RF
interference rejection. For best RF rejection, it
15 suggested that separate wiring be used to
connect the radio(s) to the batteries. A metal
enclosure for the controller also helps and, fi-
nally, a 100 uH RF choke can be added in se-
ries with the fuseholder in particularly stub-
born situations.

If you have access to a computer, laser
printer, and drawing or drafting software, you
can relabel the meter face in a very profes-
sional manner. First, recreate the physical di-
mensions and markings of the old meter face
with your drawing program. Next, substitute
your recorded voltage and current readings
for those of the existing meter face, in the cor-
responding positions on the meter scale. Fi-
nally, use your laser printer to print the new
meter face on large adhesive-backed label pa-
per (Avery 5165 or equivalent), and stick the
new face over the old one. Very spiffed!

In conclusion, I think you’ll find that this
controller is the best battery banger for your
buck. It's efficient, reliable, and has all the
useful tweaks. Whether you're building a
mansion in the middle of nowhere, sticking a
TNC on top of the local mole hill, or just need
a little something to keep your Argonaut’s
trolling motor battery from boiling dry, this
little baby will do the job.

AMIGA
|10845/2002 COLOR MONITOR

Direct from Commodore
Factory refurbished/90 day warranty.
Excellent condition/with cables
This is the best color monitor
they ever made!

$ 1 2 9 [ 9 5 (plus shipping)

* AS00 computer: with power supply, no mouse (new) ... $165.95

® Commodore 1571 disk dnve/cable (new) ............ ens e S5119.95
® Ce4C: wilh power supply (factory refurbished)

O Ry WATTARRY . i e bia o bk R R ©89.85
® 15411l floppy disk drive/cable (new) ... vevsrirniennens $90.50
* A2000 motherboard (includes all chips).......ccoviviiviennnne. 5289 95
o RSO Rewhiamid . L s e £49 50
WL IO v e e s e s SRR £15.05

e ADVANCED AMIGA ANALYZER e

A complete diagnostic hardware and software analyzer for all
Amigas. Gives display statlus of all data transmission/signals, the
ability 1o test the integrity of any disk drive, checks all poris, buffer
chips. alignment and joyslick'mouse. Software automatically tells
what errors are found and the chips responsible. 85% fo 90% of the
problems presented lo service centers are found with this analyzer
Simply plug the cables into any Amiga porl. This is a sophisticaled
diagnostic unit used by Amiga repair cenlers worldwide ..., 569.95

e ALL COMMODORE & AMIGA CHIPS
AVIALABLE AT VERY LOW PRICES

Send SASE for complete list of Commodore surplus merchandise at
lantastic savings.

THE GRAPEVINE GROUP INC.

o
@' 3 Chestnut Street, Suffren, NY 10901 ﬂ
m ORDER LINE 1-800-292-7445
914-357-2424

CUSTOM SERVICE: 214-368-4242 '“——-—_._
We Ship Worldwide 15% Restocking Prices Subject to Changes

Hours 96 ET M-F Fax: 914-357-6243
CIRCLE 192 ON READER SERVICE CARD

M THERE’S ONE NOW!

hard way!

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

No, we won't insult your intelligence by telling you that it's a
“nalfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF8V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can't touch because both the
HFB6V-X and HFQV-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 "Dirty Little
Secrets from the Antenna Designer's Notebook™) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.

zz; Model CPX counterpoise kit for Butternut modeils

‘h P.0. Box 1234, Olmito, TX 78575 (210) 350-5711
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The Solar Control-ar

Whﬂe mmt c}ths:-:r wmponr:ﬂls in an alte:r
nate energy system are virtually 111dt:$truc*fif‘”?f5
1able and maintenance-free (with the possi-

ble exception of wind chargers and water ;.E'he r.:ar s Hlfﬂl‘ﬂdtﬁf] Mﬂst Sﬁlﬂl' pﬂwrafr ap

| turbines). the selection and maintenance nfﬁ'ffifi}féphcanﬂns require the b&uﬁr}g 10 prnﬂdﬁigi

electric storage batteries can make or hrﬂﬂk?ﬂ*@}]ﬁsser ﬂm{iunts 'Df -:Hrrent but prﬂw I:Ic: It fnri”
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- | Wet-Cell Battery @ 100°F 3.9
| Gel-Cell Battery @ 80° F 3.8 _
GEI_CEU_:BEHE @ 1000 3.8 s;ﬁ&@rng aﬂ‘ect on battﬂ;ﬁp péffﬂr-
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it is reduced by better than 80 percent.
Their ability to accept a charge also drops
along with the thermometer. In general, the
best tradeoff between efficiency and long
life occurs when the battery is maintained at
around room temperature.

As a battery is discharged, the sulfuric
acid solution inside each ceil is gradually
converted to ordinary water. Consequently.,
the specific gravity of this solution also
 drops as the battery discharges; this change
can be casily measured with a hydrometer

_in order to determine the battery’s state of

_ charge. A good battery hydrometer includes

a4 temperature correction scale (specific
gravily versus batter}' charg& varies some-

-what with temperature), and will often pro-

~vide readings that are more precise than

those obtained with a voltmeter. Specific
gravity readings should be taken by insert-
ing the hydrometer suction pipe into the
battery cell, squirting the electrolyte into
and out of the hydrometer several times
(electrolyte agitation improves accuracy),
and then reading the hydrometer while the
suction tube is still inserted into the cell.
Keeping the suction tube in the cell while
taking readings minimizes the chance of
spilling the clectrolyte on feel. kneecaps, or
any other exposed dappendages. Read the
hydrometer scale at the center of the fluid
inside the tube, not at the edges. Note that
any heavy battery charge or discharge cur-
rents drawn just priﬂr to takiﬁg qpecific

. _n:admgs Spr:r:lf' c gr:avity maﬁl:ngs are also
~ helpful in determining the overall health of

~ a battery. For example, differences in spe-
cific gravity of more than 0.050 between

~any two individual cells ina battmy gener-
ally indicate that the battery is headed for
problems. By taking specific gravity read-
ings every month or so you can catch bat-
tery problems before they cnpple the entire
sysiem.

Table 2 is helpful in delenmmng the state
of charge of a battery, using either a volt-
meter or hydrometer. Note that this table is
applicable only to the non-sealed wet-elec-
irolyte batteries. For obvious reasons, a hy-
drometer should never be used on a sealed
battery (wet or gell).

What To Buy

Among the deeP—cycIe vanams the moslt
common type is the RV/Marine, typically

sold by hardware and dcpartme:nt slurcs in

:.5::51&. 24, and 105 am phﬂﬂﬁ {l?ﬂ minutes)

rea*mnable value in smallﬂr sniar systems 3

or in installations where space is at a premi-
um. However, as deep-cycle designs go,
they are lightweights, with relatively short

life expectancy in heavy service. This defi-
ciency is primarily due to the use of thin
lead plates used in their construction, and
the low antimony content of the plates
themselves. The next most common deep-
cycle version is probably the golfl cart/elec-
tric vehicie, typically sold through battery
supply houses, some wholesale clubs, and
an occasional department store (frequently

by catalog only). These batteries are all of 6
volt banks), and 1yptcd11y cost a tad more  How To Keep Them Happy
per pair than a single size 27 RWManncf{-jﬁ:
battery. Thﬂy pmwdn superior service in

most solar applications (due to thicker

 plates and higher antimony content), and
- probably represenl the best value for small
to mid-sized installations. Typical ratings
are 220 amp-hours, or 400 minutes of re-

volt design (you use two in series to get 12

sepveecapacity. . 0 =
Industrial (floor scrubber) battﬂnes are;
probably best described as goll cart baiter-
ies on steroids. They are 6 volt, with much
taller cases than golf cart batteries. They are
typically rated at around 350 amp-hours,
and they also make excellent choices for
small-to-mid-sized solar applications. They
are available from the larger battery supply
houses, or may be special-ordered (along
with ordinary golf cart batteries) from auto
parts stores like NAPA. High-quality deep-
cycle batteries for manne applications are
manufactured by Surrette and by Rolls, in a

variety of sizes. They are of very heavy
construction, with very thick, hlgh antimo-
‘ny content plates Many marine supply
houses stock them, and I:I.'IE:}‘ wnrk very wetli -

m solar applications.

" For non-mobile installati Dﬂﬁ* really iarge;@ij:ffi-
deep-cycle batteries are often employed.
For example, 12 volt electric fork lift batter-
ies are available with typical ratings of
1 {]ﬂﬂ amp-huurs Life expectancy is around
10 years, and the cost brand-new is under

$2,000. Surplus telephone cells are also
popular, with ratings of 1,200 1o 2,500 amp-
hours being commonplace. These cells are
sold individually (each cell is 2 volts and
weighs between 300 and 500 pounds). Life
:xpe-ctam:v is greater than 20 years for new
ones.

A gm}d used set will have at least 10
years of life left in it, and is available for

around $400 to $800 per 12 volt group.

Gell-electrolyte (gell-cell) batteries are be-
coming cheaper and more popular for solar
applications. Available in group 24, 27, 4D,

8D and 6 volt gn!f cart sizes, they offer very
good performance, with virtually zx:rﬂ?f?'.
. maintenance. Where ordinary “wet cell”

tery are 70 amp- huur's (1 H} mmutes) for the_;ff;;battenes reqmre monthly checks of elec-

foer high&“r cha;rgm g ﬁfﬁm&ncy than ﬂtﬂl-;}é-
nary batteries, and provide slightly highf;:rf'
output vﬂi__f.agf: down 1o complete discharge.

Examples of this class of battery are the

S

tery manufacturers’ literature and in many

_odic, controlled overcharge, often referred

charge a mnmh o l}e El.pprﬂpﬂﬂ[ﬁ’: fﬂr batter-
Jies that are in a continuous state of charge
‘and discharge; less often is ‘adequate for

Due to the generation of considerable gas

-gell-electrolyte battery. (Because their elec-
trolyte is gelled, stratification is generally

- 50, most 12 volt appliances will not tolerate

“cation, and avoid any sparks or open flame
around the battery (particularly during and
~ shortly after recharging). Making or break-
' 'Qf'?mg e]e:c:tncal cnnnaﬂuuns at the battﬂry u:-:r-

 trolyte lmtf:ls, the gel cells are cnmpietﬁiyi’@f?ﬂ?ff

acid. Wear eye, facﬂ and Skzi’n pm[ecunn,.|
~and give the bank pianiy of time to “air out”

Johnson Dynasty, Exide Nautilus Megacy-
cle, and Dryfit Prevailer/Sonnenschein/ De*F
ka brands. Don’t confuse these batteries
with the “maintenance-free” wet-electrolyte
RV/Marine batteries being sold in some de-
partment stores under brand names such as
Delco Voyager and GNB Stowaway. Unlike
the true gel-cells, these batieries offer little
improvement in performance over the stan-
dard RV/Marine models.

‘Although routinely overlooked in the bat-

references, most deep-cycle batteries (with
the exception of the gell cell and other total-
ly-sealed varieties) are benefited by a peri-

to as an equalization charge. To equal:ze al
battery, the charging is allowed to continue
for some time past the point at which the
battery is normally considered to be “full,”
taking care 1o avoid excessive battery heat-
ing or ¢lectrolyte boil-off. In a typical
equalization cycle, the battery voltage is al-
lowed to rise to approximately 16 volts,
where it is maintained for up to eight hours
by adjustment of the charging current. This
process helps to mix up the electrolyte.
which otherwise tends to “stratify” (e.g..
separate into overlapping layers of acid and
water). It is also useful in removing some
sulfate deposits. When performed properly,
equalization doesn’t make the battery boil
over, but does produce fairly vigorous bub-
bling. At the termination of this cycle you
can expect to add EﬁI]‘lE water M'D"i[ hatlcr}’

batteries thatl see a h}t of standby service.

that accompanies this process, equalization
should never be performed on a sealed or

not a problem with geli-ceils, anyway). Al-

16-plus volts, so remember to disconnect
everything before you equalize. Table 3
summarizes the suggested charge and
equalization voliages for various batteries.
Finally, remember that lead-acid batteries
generate highly explosive gasses, The larger
the battery bank, the more gas produced.
Don’t mount any battery in an unvented lo-

before attempting any mmmﬁnance or in-
spection. =

73 Amateur Radio Today » November, 1993 35



wﬂl pmbabiy ﬁnd I:hat mode:ls m [hﬂ 4’? tﬂ
51'55 watl range repre:sent ’[hﬂ heﬂ va]ue {e.o.. | Ri=Meter Shunt (see text and note below)

1 R2=Alternate Load (see text)

-most watts per dollar), if that size range will

serve 'ytj'u-r"'neﬁﬂﬁ“ without overkill.' T h‘i's*'jff"*;
' R4=1 ohm

ARG ﬁ the I]‘IE: gﬂlﬁ valume Eurmmiy R5=100 ohm single-turn, linear taper trim pot. Bourns series

Wath hmﬂed warrantees typma]ly rangmgf'-:'5
from 10 1o 12 years: Actual expected life is
‘anyone’s guess, but figures of 20 to 30 years

are routinely tossed around. There isn’t too

mu'::h blanddrdxzauun in panﬂrl smes amung

| R13=1M single-turn linear taper trim pot. Bourns series #3323W or

so pick yﬂur brand ancl mﬂuntmg Tt o
carefully. Also; the power density (amount =

of power produced per square inch of panel

area) varies subtly from one model aru:l-_
manufacturer 1o the next. Tl‘lﬁ means thatin

some applications wherﬂ space is very limit-
.J&Luw:s-. where Model ‘1’ wouldn’t. In pick-
anticipated temperature operating range of

the panels, the efficiency of your chﬂrﬂr-::
controller. and your battery maintenance re-

guirements. As the temperature of a solar
pan-:l rn.r:s 1ts output \f[}f[aﬂrg dmpq If' }"'E}HI'" i

.....

_dnclfur are mr:umt}{:l in such 4 manner as li}:
hinder air circulation around both surfaces,
you should limit your panel selection to

models that offer the highest charging volt- :

ages (typically around 17 volts at rated out-
put current). Some of the lower-voltage

“self-regulating” panels are designed to be

used without a charge controller in applica-

tions where the load attached to the battery
18 anticipated to be constant enough to avoid

boiling dry the electrolyte. Since the output

voltage of these panels has been intentional-

ly reduced, the hikelihood of battery damage

is small. Unfortunately, so is the likelihood

of ever fully recharging the battery. High
temperaturc becomes even 'm'nre-“i'mpnrmm

if you will be periodically equalizing your
batteries, since this process can require bet-

ter than 16 vu]ts undar i’ull load 1rum [ht‘:
! | through R1, the wires to the meter can be of most any convenient gauge.

panels.

els 1s marginal . R . :
- ““-‘far ht’f-[- Cﬂ.ndi'l.l'nns" ﬂ | tance. If you don't know that value, you can calculate it with a simple experiment:
charge controller with excessive internal -

Finally, if 1he: Gulput vﬂitagﬁ c:-f yﬂur pan: |

losses may aggravate the problem. Try to -

‘pick a controller that has less than 0.5 volts

of drop under your maximum anticipated
charge current (the controller described in

the accompanying arlic]t:f hﬂ'i 'virtuali iy no | (fthe lpq currentis 1 mA, then the variable resistor should be greater than 12 k or approximately 30 kQ. Con-

internal losses). If you will be buying your

panels surplus, you are pretty much stuck resistor until the meter is reading full scale (1 mA in this example). Now measure the very small voltage drop |-

with what’s available. If pﬂs'ﬂhle obtain

permission to return the panels for a refund
if an initial test shows that they are produc-
ing considerably less than their new rated
cutrent and voltage. Look for water leaks m
the seams of the panel glass. If the panel has

 Continued. on page 38

1 R7=1K

| R11=4.7K

| C1=100yF 25V electrolytic
cd. Model X might meet performance ob- | ©2=2.2uF 16V electrolytic
1 C3=0.1uF ceramic disk
1 G4=0.1uF ceramic disk
iy
ing a panel model, you should consider the 05=0.1yF ceramic disk

| C6=0.1uF ceramic disk

| Q1=IRF-Z40 50 amp power MOSFET

1 Switches
| 81=SPST
1 S2=5PDT
| Fuse

1 F1=0.5A

1 enclosure

| R; = meter shunt resistance

Parts List

Resistors (1/4 watt 5% unless otherwase stated)
R3=5.1 ohms
#3323W or series #3362U. Available through Digi-Key.

R8=240 ohm
H9=10K
R10=10K

R12=10K multiple-turn linear taper trim pot. Bourns series #3006P
or Spectrol series #43P. Available thouugh Digi-Key.

series #3362U. Available thouugh Digi-Key.
R14=2.2K
R15=10K
R16=470 ohm
Capacitors

Semiconductors

CR1,2,3,5=1N914 small signal Diodes
CR4=LED

CR6=9.1v, 1w Zener diode

U1=LM317LZ 3-terminal adjustable regulator
U2=741 single op-amp

Meter

M1=0-1mA

Miscellaneous
heat sink

fuse holder

Drilled and etched PC boards are available for $3.50 plus $1.50 S&H from FAR Circuits, 18N640 Field Ct.,
Dundee IL 60118.

Note (Calculating R1): Due to the large amount of current and very low resistance value of R1, this resistor is |
best built from scratch. R1 is an ammeter current shunt, and physically consists of nothing more than a precise | |
length of 14 gauge household wire. The proper wire length is shown in Table 1. There is nothing unusual about
building it—it can be wrapped in a coil, wadded-up, or just left hanging. As shown in the schematic, meter M1 is |
connected through it with a couple of ordinary hook-up wires. Since the vast majority of current is carried | |

The value for R1 can be determined after the decision is made on maximum current through shunt load R2 and
the full scale meter movement current and meter resistance. All current meters have some small value of resis- |

Let |4 = full scale meter movement current

l; = maximum load current into the shunt R,
Rpa = resistance of the current meter
Take a variable resistor that has a value of 2 X 12 volis/l,.

nect the meter and variable resistor (adjusted to maximum resistance) as shown in Figure 6. Slowly adjust the |

across the meter with a DVM. This voltage drop divided by the full-scale current meter reading will be the meter |
resistance Ry.

Now the value of R1, the shunt resistor, can be determined for the full scale current meter with the calculated
meter resistance of Ry,
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wrRe]  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

1 KW NO-TUNE POWER AMPLIFIER

* 48 MOSFETSs SINGLE ENDED PusH-PuLL (SEPP) DESIGN
* BUILT-IN AUTOMATIC ANTENNA TUNER

« HIGH-EFFICIENCY SWITCHING POWER SUPPLY

The JRL-2000F is the world’s first
MOSFET HF linear amplifier,

high-speed automatic antenitz
with memory capacity of 1820 cha

designed using the same high tech-

nology found in JRC's professional

high-power radio transmitters.
Featuring a heavy-duty power amp

that incorporates 48 RF power MOS-

FETs to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

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, ld.

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

Telex: 961114 JAPAN RADIO NYK
CIRCLE 159 ON READER SERVICE CARD
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by Peter Putman KT2B

Ramsey Electronics FX-146
Transceiver Kit

Roll your own 2 meter rig.

Number 7 on your Feedback card

Ramsey Electronics

793 Canning Parkway

Victor NY 14565

Telephone: (716) 924-4560

Price Class: $149.95 without chassis/knob kit;
$24.95 for matching CX chassis/knob kit.

kay, you're a typical ham and like to fire up

the ol soldering iron once in awhile. Let's
say you just found $175 stashed away for a
rainy day or the next trip to the Dayton
Hamvention. (Sometimes they are one and the
same!) What would you buy? Let's see, how
about a 4 watt, diode-programmable, packet-
ready 2 meter synthesized transceiver kit? And
it has to have a snazzy-looking cabinet kit with
knobs. Wait, it should also be able to work with
virtually any speaker/mike on the market! And
the receiver coverage should be broadband to
pick up NOA weather signals.

Kinda picky, aren't you? Good thing that
John Ramsey of Ramsey Electronics thinks
the same way you do, and makes the FX-146
transceiver kit!

Overview

Yes, the FX146 is a pretty neat piece of
work, and a proud successor to the original
FTR-146 kit, introduced in 1991. For your mon-
ey, you get a state-of-the-art radio with a pro-
fessionally-screened G10 circuit board that's
easy to put together, easy to test, and works
very well on the air. Bells and whistles have
been kept to a minimum, with the emphasis on
a well-thought-out design employing the Mo-
torola 145152 phase-lock-loop synthesizer
chip and your everyday, garden variety 1N914
diode for frequency selection (see Photo C).

The concept behind this radio is simple, but
clever: Build your own 2 meter radio, and while
you do you'll learn how all of the parts and cir-
cuitry work. Should repairs be required, you
won't hesitate to open the cover and “dive in”
to fix it. What's more, you'll take more pride in
this radio precisely because you built it your-

self. (And, of course, let's not forget that you
saved a few dollars along the way!)

| bought my FX-146 at Dayton "93 strictly on
impulse—it was, after all, a rainy day—so after
a brief discussion with Tom Hodge WA2YTM at
the Ramsey booth, my wallet was lighter and
my carry-all bag somewhat heavier. Tom fig-
ured it would take me about three evenings 1o
put the kit together and get it on the air. (Nole
to novice builders: The term "evening” is a
standard measurement among kit builders that
has about as much relevance today as “fur-
longs per fortnight." A more realistic appraisal
of the time required to build this kit might be six
lo eight hours, depending on how methodically
you work.)

When you first open up the kit package,
you'll notice all of the parts and the circuit
board neatly sorted into clear ziplock bags. All
parts are clearly identified, and all ICs are
wrapped in foil for static protection.

If you bought the chassis and knob kit, it too
is packaged carefully to minimize scratching.
But the best part of the kit is the instruction
manual, which answers every possible ques-
tion you could have as you proceed with as-
sembly.

This manual is over 130 pages long and
contains detailed parts lists, assembly instruc-
tions, schematics, a parts overlay, and a good
deal of what | call “pep talk™—additional materi-
al not usually found in kit instructions which is
designed to motivate you to want to build the
kit and have fun while doing so. In some cases
this is nothing more than illustrating how sim-
ple the step-by-step procedure is.

The manual also provides a good many
helpful notes and tables on how synthesizers

Photo A. The Ramsey FX-146 2m FM transceiver Kil.

work, how to select the right antenna, and how
to select and program your desired channeis.
I've built quite a few kits over the past 25
years, so believe me when | tell you the manu-
al can make or break a kit! The standard for
me has always been the Heathkit manuals,
and the FX-146 manual compares favorably
with any I've seen from Benton Harbor.

Construction

Kit assembly is fairly simple. | suggest locat-
ing a number of half-pint plastic deli containers
to hold all parts as you proceed. Another use-
ful trick is to double up a piece of masking
tape, stick it to your work surface and use it to
hold loose components until needed. Many of
the parts supplied are already attached to
taped rolls, such as the 1N914 diodes and
many small capacitors and resistors. A low-
wattage iron (say, 40 watts) as well as a pair of
diagonal cutters and small pliers will suffice as
your tool kit for most of the assembly.

Like the aforementioned Heathkil manuals,
Ramsey employs the double-check system
during assembly. You locate the part, install it,
solder and then “check off’ the corresponding
box next to that instruction. After you finish a
section of the board, you go back, inspect your
work and check off again to confirm you did the
step correctly. A simple idea, but it really
works! Even experienced kit builders such as
myself find this system very helpful.

Before you begin each section, there is a
thorough description of the circuit and how it
works—sort of a mini-tutorial on the fly. After
reading these sections, you then proceed to
actual assembly. Ramsey’s approach is to di-
vide the construction into 11 stages. As you fin-
ish each stage, you can perform a short tesl to
make sure everything was done correctly. This
will do wonders for your confidence as you
proceed to the next section, and should a
problem develop it can be isolated and fixed
quickly.

Once all of the stages have been tested
(with the exception of the RF amplifier), you'll
need to load up at least one diode matrix into a
channel. | found the easiest way to do this was
to raise up the edges of the PC board on two
wooden blocks about three inches above my
workbench. This allows you to drop all of the
diodes through their PC mounting holes and
solder the cathode ends to the U-shaped buss
bar. Once you've done this, flip the board over
and solder the anode ends to the PC board
traces.
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Clip excess leads off carefully.

One word of advice when doing this: Make
sure you solder the cathode-to-buss connec-
tions carefully. It might even be advisable to
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a few cold connections and certain channels
wouldn't work when selected.
Performance

The FX-146 works surprisingly well, given
the simple design. Front-end sensitivity is

claimed to be less than 0.35 pV for 12 dB
SINAD, and my tests showed this figure to be
closer to 0.30 uV. Adjacent channel rejection is
specified to be down 6 dB +/-7 kHz, and -60
dB +/-15 kHz, which is pretty tight. An option
included with the kit will improve front-end per-
formance even more for those in high-RF-den-
sity urban areas, although | haven't found it
necessary yet.

The squelch threshold is specified at 0.25
1V, and again | found this to be somewhat
lower. Squelch hysteresis performance is
good, but | found the loud “pop” objectionable
each time the squelch was broken or re-
set. This is caused by the “gating” of the audio
output IC, a LM380 linear device. A call to
the factory resulted in a modification to change
C48 from a 0.001 disc to a 10 pF electro-
lytic, ostensibly to filter out this pop when
the IC turned on. The fix made a slight
improvement, but the pop is still somewhat
annoying.

The FX-146 is set up to select any of 12
preprogrammed channels, the theory being
that most users of synthesized radios rarely
use more than 10 to 12 memory channels
to begin with. This is certainly true in my case,
as | use a Kenwood TM221A with 10 mem-
ories for day-to-day 2 meter operation. Actual
channel selection uses a conventional 12-
position single-pole switch to send 5 volts to
the desired channel buss. It's not sexy, but
sure is simple and reliable! Synthesizer lock-up

66 The R8 is a like a breath of
fresh air, with its ground-up
engineering and up-to-date digital
control from the front panel...

a quality HF receiver of American
manufacture that should successfully
compete on the world market. 99

Bill Clarke
73 Amateur Radio Today

66 Overall, the Drake RS is
simply the best radio
we have ever tested for
quality listening to programs...
There's nothing else
quite like it. 99

Lawrence Magne
Monitoring Times

6 € The best of the best
for high-guality listening to news,
music and entertainment from afar.
Superb for reception
of faint, tough signals. 7 ¥

Editor’s Chioice
Passport 1o World Band Radio
Taliletop Receivers for 1892
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WHAT IN THE WORLD |
ARE YOU LISTENING T01

The world is an ever-changing place, but there is one thing you can rely on
to remain the same...the Drake reputation for American-crafted, quality
communications products and unsurpassed customer service. Now, the Drake
R8 Worldband Communications Receiver has been heralded by the experts as
“the best of the best,” delivering "unparalleled all-around listening performance”
that is “right up there with the best for DXing.”

So if you want to keep up with a changing world, and you're not listening to a
Drake RS, we'd like to suggest you make a change. Call 1-800-723-4639 today for
more information about the R3, to find the dealer nearest you, or to order an RS
direct from the factory with a free 15-day trial period. If you're not impressed by
Drake's quality, performance and ease of operation, all in a receiver costing less
than $1,000.00, return the R8 Receiver within 15 days, and we'll refund your
money in full, less our original shipping charge.

The world is a big place. If you want to hear it all, listen to a Drake RS,
If you're missing it, what in the world are you listening to?

R.L Drake Company
P.0. Box 3006
Miamisburg, OH 45343
US.A

In touch with the world.




Photo C. Close-up of the diode matrix area, showing the buss connec-
tion technique.

was quick and reliable on every channel (ex-
cept where | made a couple of cold solder
joints).

On-air reports were good. Initially, | was told
my audio had a fairly noticeable hum which
disappeared when | replaced the ICOM HM-9
speaker/mike with an HM-54. Transmitted au-
dio quality was excellent, and there’s plenty of
headroom on the microphone gain control al-
though there is no separate deviation control.
The FX-146 uses true direct frequency modu-
lation, by the way.

Output power is specified in the 4 to 6 watt
range, but try as | might, | couldn't squeeze
more than 3.5 watts out of the FX146
anywhere in the band. (| used a Bird 43 with
10C and 5C slugs plus a Bendix 50 ohm ter-
mination to make these measurements.) Noie
that the driver and final RF stages use lumped,
Hi-Q tuning coils and trimmers (Photo D), and
once you've peaked up the trimmers you'll
see a fall-off in power if you move up or down
the band more than half a megahertz. Still, this
power level is more than adequate for most

Photo D. Close-up of the final amplifier assembly, showing the trim-
mers and output coils.

contacts through a repeater, and with a omni-
directional antenna or small beam, you'll get
out a good distance.

Overall, the FX-146 represents an excellent
value for the money. Its performance is on a
par with any other 2 meter transceivers on the
market today (other than the squeich pop), and
it is easy to assemble and test . . . thereby
making it easy to troubleshoot later if repairs
are needed. If you really want to "build it your-
self,”" you'd be hard pressed to beat this kit for
fun and utility. 73

Serving The LORD

THE POWER STATION

The POWER STATION is a 12V x 6.5 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50
(at 50W). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, eic.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its’ life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you "'YOUR BATTERY IS NOW DEAD.” The
voltmeter can even be used to measure voltages of other sources.

CIRCLE 384 ON READER SERVICE CARD

To order, send check or money order for $49.95 +
$8.50 for shipping, along with your shipping address
and telephone number to:

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Besidents Add 8 1/4% Sales Tax. Candian Residents Please Send U.S. Money
Order & $17.10 Shipping.

If you wish mare information please send a SASE to the above Address. For COD
orders. call (310) 433-5860, oulside of CA call {800) 933-HAM4 and leave a

message.
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by Gordon West WB6NOA

Azden AZ-61 6m

FM Transceiver

Advanced features in the palm of your hand.

Number B on your Feedback card

Azden Corporation

147 New Hyde Park Rd.

Franklin Square NY 11010
Telephone: (516) 328-7500

Price Class: $379 plus $5 shipping

he 6 meter band is brimful of excitement

for every ham, from the new no-code
Technician to the seasoned Extra Class. But
don'’t get the wrong idea—even though 6 me-
ters is exciting, there's still plenty of elbow
room in the sparsely-oc-

(516/328-7500), Attn: Sid Wolin K2LJH, Man-
ager. The Azden line of amateur radio equip-
ment has been around as long as the synthe-
sized 2 meter transceiver, and is now avail-
able direct from New York.

the Azden 2 meter owner's manual. We are
told that a 6 meter manual is in the works, but
the variations between how a 2 meter Azden
works and how the little 6 meter handheld
works are minor. Well, almost . . .

Unlike the 2 meter ver-

cupied spectrum from 50
to 54 MHz.

FM is the predominant
mode on 6 meters. There
should be no FM opera-
tion below 50.30 because
this area is reserved for
the SSB and CW weak-signal operation
found in large multimode mobile and gas sta-
tion equipment. Remember: No FM below
50.30 MHz!

A good way to get started in 6
meter FM communications might
be to pick up a good hand-held
transceiver. And while you may
think that a measly 3 or 4 watts
output won't do much on the 6 me-
ter band, keep in mind that this is
the same amount of power output
found in 2 meter handhelds.

One unique characteristic of the
6 meter band is it allows small
hand-held transceivers to work dis-
tant repeaters just as far as on 2
meters, and will sometimes give
you real FM excitement during peri-
ods of ionospheric sporadic E band
openings. You may find yourself
working through a repeater 1,200
miles away, thanks to brief sky-
wave band openings. And keep in
mind that sporadic E band open-
iIngs are not dependent on the 11-
year solar cycle. You can count on
6 meter skywave activity during the
summer and fall seasons. And
while it may only last for a few min-
utes to a few hours, hand-held op-
eration gets exciting—especially if
you are hooked into an outdoor an-
tenna.

The Azden AZ-61 6 meter hand-held
transceiver is available direct from the manu-
facturer: Azden Corporation, 147 New Hyde
Park Road, Franklin Square NY 11010

¥
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“A good way to get started in 6 meter
FM communications might be to pick up
a good hand-held transceiver.”

This Azden looked perfect for the Southemn
California 6 meter Club. They were searching
for a quality hand-held 6 meter transceiver
that they could order in quantity. The unit

The Azden AZ-61.

sounds fine on the air, and most members
are relatively satisfied with their purchase.

Features
The review transceiver was shipped with

sion, the Azden 6 meter
handheld offers no oddball
duplex split—it is set for +/-
500 kHz, with frequency
steps at 5 kHz, 10 kHz, or
20 kHz. You will also quick-
ly discover that receiving
channels in the VFO and memory mode
are slightly different for the 6 meter unit than
what I1s described in the 2 meter owner's
manual.

The Azden 6 meter handheld is
packed with all the usual acces-
sories, including the 8"-long flexible
rubber antenna, sturdy belt clip, and
the large 12 volt, 600 miliamp hour,
rechargeable battery. The battery is
shipped uncharged from the manu-
facturer, so you will need to drop it
in its included pull-out desk charge
stand and let it cook for at least six
hours before turning on the juice.
The charger puts out 300 miliamps,
and the transformer is housed in
the plug-in assembly, hogging an
adjacent 110 VAC receptacle be-
side it if you plug it into a power
strip. And be assured that this
charging base setup is unigue to
Azden’'s line of handhelds, and
there is zero chance that it is inter-
changeable with any other hand-
held from any other manufacturer.
Why won’'t manufacturers ever
standardize their batteries or charg-
ers?

On the top of the handheld is a
12-volt DC input receptacle, with
the center-pin positive. Watch out—
even though you may already have
a mobile 12 volt hand-held plug that looks
similar to this jack, make absolutely sure that
your 12 volt plug has the center hole as posi-
tive. Some other handhelds run positive on
the outside of the plug, not the inside hole.
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ID-8 Automatic Morse Station Identifier
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CB S & Others Crystal controlied for high accuracy
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Figld programmable with SUPPLIED keyboard

Cantirmation fone o indicate accepted parameter. plus tones to indicate programming error
All programming is stored in 4 non-volalile EEPROM which may be altered at any time
Message length aver 200 characters long.

Trigger |0 with active high or low

Inhibit 1D with active high or low, Will hold off ID until channel is clear of frafiic.
Generates repealer courlesy tone al end of user transmission i enabied.

Double sided tape and mounting hardware supplied for guick mounting.

Operating temperature range, — 30 degrees C o +65 degrees C.

Full one year warranty when returned to the factory for repair
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North American Shortwave Programmable Features
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: A b CW speed from 1 to 95 WPAM
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Federal Government
Frequency Assignments

A must for scanner listeners

Frequency use assignments for Departments of
Agriculture, Air Force, Army, Commerce, Defense,
Energy, Health and Human Services, Housing and
Urban Development, Interior, Justice, Labaor, Navy,
State, Treasury, and Transportation. Also 29
Independent Agencies

. anu

CW or MCW operation

@ Artsci inc
$89.95 each
Rurb a'; i(D‘ g E’B} ggg programming keyboard included
Fak (010) Ba6 o998 COMMUNICATIONS SPECIALISTS, INC.

(Frd) 998-3021 =« FAX (714] 974-3420
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FT-530

New 2M/440 R —— HAM STATION

il R P.O. Box 6522
2 Meter/440 Mobile - . _ 220 N. Fulton Avenue
Evansville, IN 47719-0522
Store Hours
- :; MON-FRI: 8AM - 5PM
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FT-811E, 440MHz CEEe S\ FT-212RH, 2 Meter
FT-911E, 1.2GHz .\ FT-712RH, 440MHz R
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WARRANTY SERVICE CENTER FOR:

FT-76, 440 MHz FT-416 FT-2400 ICOM, KENWOOD, YAESU

FT-23R, 2 Meter New 2 Meter 2 Meter Mobile
FT-33, 220 MHz FT-816, 440 MHz FOR SEVICE INFORMATION CALL

) 812) 422-0252
FT-470, 2M/440MHz MéNDL‘r‘ - FRIDAY

TERMS:

y _: i e e %9 Prices Do Not Include Shipping.
FT-1000 s Price and Availablity Subject lo

FT-767GX s e - Change Without Notice

FT-747 L ey Most Orders Shipped The Same Day
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ORDERS & PRICE CHECKS LOCAL INFORMATION

800-729-4373 812-422-0231

NATIONWIDE & CANADA FAX 812-422-4253
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Reverse polarity means instant destruction t
o the 12 volt DC input circuitry to this hand-
held.

During our testing, we discovered that the
12 volt input circuit does not charge the at-
tached battery. This was not a surprise—
some handheld manufacturers provide a 12
volt regulator for mobile charging, but others
don’t. We did find that there is a small "buffer”
circuit off the external 12 volt line to help min-
imize alternator noise that sometimes creeps
through on transmit. On this unit, we judged
this circuit as average. If you have an aggres-
sive 12 volt alternator, you're going to hear it
over-transmit on the Az-

tion, so double-check your levels after you
get your external setup plugged in.

The Azden 6 meter handheld offers 40
channels of memory, 20 in memory bank A
and 20 in memory bank B. You select the
memory bank channel by pressing “function”
A/B, and then pressing the number of the
memory channel desired. To enter a frequen-
cy into a memory channel, you must first
recall the memory channel you want to
program. Then press VFO, and set the
frequency.

For the offset, you hold the function button
on the side of the unit while depressing the

CTCSS decode

CTCSS encode

Frequency step

Scan hold time

A-bank scan skip

B-bank scan skip

Automatic power off time

Battery saving time

DTMF pager/calling

And there are even a few more things that
you can do with this handheld, which we would
classify as “advanced operating features.”

“The set is too darn complicated,” com-
ments an active 6 meter enthusiast. | didn't

find this necessarily true—I

den—as you would on
any inexpensive hand-
held.

Operating: Read the
Book First

The Azden 6 meter
handheld is not easily op-
erated without a thorough review of the in-
struction book. Most seasoned hams can fig-
ure out the simple operation and memory
channel steps of most handhelds without a
book—except for maybe the Kenwood 78—
but with this Azden, you must read first.

To enter a frequency like 52.525 MHz, first
hit the "VFQ" key, then enter "2," “x" (Del),
"5," "2," "5," and the unit continues to blink
for about a second until it locks on. If you
don't hit the “«" (Del) key to set the decimal
point, the unit won't take the frequency, and
will continue to flash at you for about 10 sec-
onds after your last futile keystroke. After 10
seconds, it figures that you need some help,
and goes back to the last valid frequency
entered. Remember: Read the book before
operating.

Once the set accepts the valid frequency
entry, it reads out "52.525" and does a nice
job of capturing any signal out there on fre-
quency. The receiver was plenty sensitive
down to 0.08 uV, and with dual conversion
was tight enough to offer excellent selectivity
from other stations slightly higher and slightly
lower in frequency. The Azden 6 meter hand-
held utilizes a hard-squelch circuit, and
marginal signals will cause the squelch to
clamp with a noticeable “pop” as an internal
transistor clamps the audio off. But if you ac-
cidentally forget and turn down the volume,
this hard squelch “pop” might get your atten-
tion in a quiet room—there may be someone
on channel trying to get through. Few hand-
helds offer "soft squelch,” and in strong signal
areas where most operating is through re-
peaters, the hard squelch in this unit is per-
fectly acceptable.

Audio output and fidelity from the internal
speaker are excellent. If you plug in the op-
tional external speaker/mike, you'll have
more than enough audio to hear any call to
you (if the speaker/mike is anywhere near
your ear). Good news: Many of the generic
speaker/microphones have the same exact
plug complement that the Azden accepts.
Some of the external crossband speaker/mi-
crophones run a little hot on transmit modula-
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“Good news: Many of the generic speaker/
microphones have the same exact plug
complement that the Azden accepts.”

number 9 key. This allows you to select no
offset simplex, minus 500 kHz offset down, or
plus 500 kHz offset up. No oddball offsets are
available on this unit.

To encode a subaudible tone, you hold the
function button again and push the zero key.
This activates the "PROG" program display,
and you cycle with the pound key (#) past
“T.SQ" tone squelch decode, and TO “Tone”
for tone encode. Cycle up to the desired tone
by exact tone frequency, and then wait ap-
proximately five seconds for the unit to time
out of the program mode, and get you back
into the VFO display mode. Now depress the
function button again and the "3" key, and this
brings up the word “Tone,” indicating CTCSS
encode each time you transmit.

Now, memorize this package into any one
of 20 + 20 memory channels by holding the
“ENT/MW” pound key until you hear a beep.

There are several other options that you
could program on each memory channel, too:

must admit it's certainly not
a handheld that you can
take out of the box, and
start punching in frequen-
cies, offset, and tone with-
out looking at the instruc-
tion manual (like some
handhelds | know of). But if
you do read the instruction manual, the oper-
ating and programming is easy.

This 1S an advanced-feature handheld, so
it takes about an hour of programming in or-
der to get the “feel” for how frequencies, off-
set and tone get memorized.

About the only thing | found a problem with
was slow synthesizer lock time which all but
eliminates the capability of cycling through
frequencies with the up or down arrow look-
ing for activity. As soon as you press the up
and down arrow frequency slew button, the
receiver blanks out until you release the but-
ton. You could electronically scan the & meter
band for activity, but | like to go into the man-
ual mode, and search down at the cordless
telephone frequencies near 46 MHz and 49
MHz and see what all | can pick up. (Cord-
less is legal.) Lots of excitement here!

So, | like it. | like the Azden AZ-61 6 meter
handheld a lot. Just be sure to read the
instruction manual first! 73]

MHz

50.100-50.300
50.100-50.125
50.110
50.300-50.600
50.620
50.800-50.980
51.000-51.100
51.120-51.480
51.120-51.180
51.620-51.880
51.620-51.680
52.000-52.480
52.020, 52.040
52.500-52.980
52.525, 52.540
53.000-54 480
53.000, 53.020
53.1/53.2/53.3/53.4**
53.500-53.980
53.5/53.6/53.7/53.8"
53.520

53.900

**Optional, local choice

ARRL 6 Meter Wavelength Band Plan, 50.0-54.0 MHz

Use

SSB,CW

DX window

SSB calling frequency
Non-voice communications
Digital/packet calling frequency
Radio control, 20 kHz channels
Pacific DX window
Repeater inputs (19)
Digital repeater inputs
Repeater outputs (19)
Digital repeater outputs
Repeater inputs (23)

FM simplex

Repeater outputs (23)

FM simplex

Repeater inputs (19)

FM simplex

Radio control**

Repeater outputs (19)
Radio control**

simplex

Simplex




Master Cug

. 4

= 1-800-426-2891

Fax (612) 786-6513

Order 8-8 M-F and 10-5 Sat!

ot e L e L, g

This new cross needle S.W.R. meter gives
forward and reverse readings without

switching and provides for three diferent

power levels. You
can even monitor
your 12 volt power
source. The
remote R.F. sensor |
allows you to place |
the meter near you |
CMX-3 and the sensorat
the radio.

CA-2x4MAX

Comet's best-selling 2m/70cm
base antenna. Featuring the
Comet exclusive SLC system for
maximum gain and stable
resonant frequencies. Choose
from a family of great products all
pre-tuned in single, dual and tri-
band fixed station antennas.
Gain is 8.5-11.9 dB.

HﬂI'H:IElI value

$185°%
Also shown

CX-902 (left)-- Tri-band for 2m/
T0cm/1200MHz. Gain is 6.5-

SR $165.95

CA-2x4FX (middle)-- Dual band
for 2m/70cm Gain is 4.5-7.2 dB

$109.95

CMX-1 18to60MHz @2kw Tiooos

CMX-2 1.8t0 200 MHz @ 200W §179.05 |

CMX-3 140to 512 MHz @ 200W $1689.85

off all
prices on
this page!

!

Many other models available.

Comet offers a wide variety
of stylish antennas, mounts,
duplexers and cable
assemblies

Comet Whips

Dual band
whips for your
HT will extend
your range.
Comet makas a

version for most
every need.

| Comet duplexers/triplexers | | .cir2oc

+ Comet produces over eighteen 2m/70cm center
combinations of duplexers and i load 3795
triplexers. These units are available : ; L poie.

© with and without lead-in cables and e *SH-55
feature high power handling with low g New! 2m/70 cm

- 95
|« CFX-514J 50/146/446 MHz il T | 2296

$69.95 o da f68 B B -cH-72s
- CF-4130  446/1200MHz | # | chrome base

$75.95 Many more to choose from! 2m/70cm
« CF-4160J  146/446 MHz ; 53205

A0 O

-l The RS-820 is a new adjustable
= low profile trunk lip mount
antenna base offering style with
rugged design.

Hnlldaz value
53495
Also shown

e, RS-9 trunk lip mount $13.95
$32.95 &

2663 County Road |, Mounds View, MN 55112

Metro: (612) 786-4475 » Nat'l Waits: 1-800-426-2891 » FAX: (612) 786-6513 Prices subject
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm to change Expires 12-31-93 1
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm without notice.
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= 1-800-426-2891

Fax (612) 786-6513
Cash or credit- same low price!

IC-2410H
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:i G the same band. Combine this breakthrough with

% \ . simultaneous dual band receive capabilty, speech

:' b processor, DTMF and you have a list of features found
|

ﬁ This feature-packed mobile is el

1 perfect for car, packet or portable

o use. Its tiny size lets it squeeze into _QE

} most any open space. The memory
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% DTMF microphone, CTCSS encode, |

J 21 memories and greal price make

;'; this a hard value 1o pass up. %
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IC-R100 s IC-2IA || B |Cc-w21AT otony vaue

s a5
designed for maximum y Sty Phota Shows IC-Deia 1A 499_

portability and convenience. ) : W . _
Even with its NiCd battery : 2 B This new dual-band halni:lheifl transceiver offers unsurpassed
pack attatched, this - | performance and the kind of innovative features amateurs
transceiver can fit in your . have come to expect from lcom. From the unique new
shirt pocket or hand bag. : . whmmfhmmarﬁaum-auwmmtum
1 CTCSS. clock and 100 - 5 other trend- setting features, the W21AT is so impressive
I B you'll want to experience for yourself. This radio sports 70

Bring the world 10 your car. Now you can enjoy a wider memones are standard i B -

o of scasting- VHF air and AM. teatures. t B memories, pager, CTCSS and many other features.

FM, WFM modes, emergency services and many Holiday value i B IC-W21A :
more- in your vehicle., Fully covers all the stations 529995 - Smahfﬁrsmﬂﬂ?eﬂw:}MTwﬂhrades:gmdﬁnm panél.
worth hearing in the 500 kHz -1.8 GHz range. : A EEHIEEEWMMEIEM!MMMCM1MM

N R TR T

Satellite City Now e 2663 County Road I, Mounds View, MN 55112
[ o ) Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 » FAX: (612) 786-6513  Prices subject Expires 12-31-93
m -' Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm o change
2 Cit Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm without notice.
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Open when you want to order
Services you need at the right price

Thousands of products in stock

IC-781

Holiday value
$5499°%

Seeing is believing, so enjoy the view. The built-in video
display is your spectrum scope, frequency readout, terminal
maonitor and control screen. Dual receive, 150 watt output,
99 memones and wide dynamic range add up to a
performance leader.

Holiday value

iy N B

This advanced transceiver features
DDS, dual antenna ports, dual VFO
display, 101 memories, Internal

H$ulid=z valgu;
IC-735 999

The classic HF all-band transceiver
that you've been asking for...the
most compact and advanced full-
teatured radio with general
coverage on the market

antenna tuner, bullt-in keyer and 105
dB dynamic receive range. Join the
DX scene with the latest design.

We are an

aUthoriZEd PTT, lock, up-down control, mic
- and low cut switch.
lcom service
center 135%

A s

AR A Lot P = L DTy o ey ot P 4 R R A O O P P COREKTICE. ) ST

IC-728

_ Holiday value
>889°° § *1339% :
: - j
mtﬁ*;uhﬁﬂgﬁﬁmm"ﬁ%““ ¥ The beauty of the all-mode IC-275H from lcom is thatis |
functions required for pleasurable HF operation j @ves you the best of both worlds- accesibiity to the far-flung |
such as passband tuning and a speech o reaches of the earth combined with tremendous simplicity. g = _ i :
S AT R R \| At just the touch of a few switches you can contact places in [ |  Perlormance with easy-to-use features. With a full-featured X
PGSR S SRS RTNRS: R designed o be used!. Wide dynamic range, lull duty cycle heat
Aleo avallable 5 IC-475H-- 70cm all mode » sink, 99 memories, DDS and high speed antenna tuner will
B 1C- LY i expand your fun.
;':.'.-J_:_:a-.-_- g e e e :.Tr:--_:_':‘_-_-__:‘-_._d A — L ity i gt e S S O B i R % . - T ._._._1 - g, - = -'.'."E":.":-': 1-‘_-:-_ = _r-1'-—'-.-£="_'_'."‘-.@i1.;‘|-""”'\- s £
Satellite City Now e 2663 County Road |, Mounds View, MN 55112 Prices subject
e Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 + FAX: (612) 786-6513 to change Expires 12-31-93
C — Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm without notice.
t!’ Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm 3
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= 1-800-426-2891

Fax (612) 786-6513
$4.90 for air!

(under 12 |b in continental U.S.

Holiday value

TS-50S 049~

Enjoy high performance
communications plus go-
anywhere convenlence with the
world's smallest 100w mobile HF
transceiver. It opens up a whole
new world for the amateur radio
operator. It can be mounted in a
vehicle, taken on a DX-pedition,
or even permanently installed as a

A b’ = - hnﬁ;uiw .

TS-140S TR-751A

All-mode performance is enhanced by
numerous user-orienied features such as
31 memories, a dual-mode noise blanker
with level control, CW full & semi break-in,
= built-in speech processor and it's light
s enough for DX-peditions and mobile use.

as well in your vehicle as it does in your shack.

2663 County Road |, Mounds View, MN 55112

Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm

CIRCLE 153 ON READER SERVICE CARD

TS-450S/AT

A radio that can star in virtually any
role with its 100w transmission
capabilities on all nine amateur
bands. Compact, lightweight
construction makes this HF
transceiver particularly suited for
DX-ing. Rugged reliability is
matched with leading-edge
electronics- automatic antenna
tunar, Kenwood's AIP system for
improved dynamic range, DDS for
fine tuning and the optional DSR-
100 digital signal processor.

0SDX

T o A T T

Swift performance and surgical
precision are sacond nature 1o tha
TS-950SDX. Quality engineering
blends aesthetic simplicity of form
with a wide range of advanced
features- dual frequency receive,
100 memories, DSP, MOS FET final
section (a first for amateur
transceivers) and much much more.

Holiday value

To meet the ever-growing demand for all-mode operations on the move, Kenwood
has developed a compact, lightweight transceiver thal performs with proficiency.
While providing the full-featured convenience of much larger rigs-- including dual
digital VFOs, all-mode squelch and semi break-in— this madel is designed to function

Metro: (612) 786-4475 + Nat'l Watts: 1-800-426-2891 » FAX: (612) 786-6513  Prices subject Expires 12-31-93
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm to change



Radio City offers factory authorized
warranty service for lcom, Kenwood,
Yaesu and Sony.

Advantage

:mmmwm :
- combining simplicity of
~ operation with a muiﬁpﬁdwul ;
features, In addﬂian!nhﬁ]it 8
inDTSSandpaging
mwmam &
frequency transceive |
capability, wide band receive,
a shiding keypad cover, and
many other features. While |
.aq:piuuﬂ :

Holiday value

57995

&

Kenwood
| SP-23

State of the art, and then some.
Demonstrating the full potential of
an all-mode transceiver equipped
with advanced electronics,
Kanwood's high-quality TS-T90A
breaks new ground In terms of
both features and performance.
And when eguipped with the
optional 1200 MHz unit, it offers tri-
band coverage for maximum
versatility. Supporting its dual-
frequency receive capability are
saparate readouts and controls for
main and sub bands, and even full-

- Holiday value

779>

Holiday value

TH-28A <5ro

This state of the art HT has numerous
features- the ability to store both

4 alphanumeric and frequency data in non-
volatile memory, AM aircraft, alphanumeric
nmasagep&gmg—maddmmmﬂTEEand

TM-732A

609

Attuned to the fast-moving world of mobile communications,
this dual-band transceiver offers a host of advanced features in
a compact design. The detachable front panel has a high-
mmummyhmw'mmamm

Holiday value

S374%

This 2 meter FM mobile provides the user-friendly operafion the
. amateur radio operator expects from Kenwood. It comes :
. complete with extra-large display, DTMF microphone, wide band |
| receive and illuminated switches. For the experienced operator,
an additional feature is available which allows you to connect 10

receive. Asanaﬂdndbmusmanmnbard
memaory channels can be increased to 240

(option) . as many as 4 mobile transceivers by remote control.
Satellite City Now 2663 County Road |, Mounds View, MN 55112 Prices subject
Metro: (612) 786-4475 = Nat'| Watts: 1-800-426-2891 = FAX: (612) 786-6513 to change Expires 12-31-93
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm without notice. 5

Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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1-800-426-2891

Fax (612) 786-6513
Orders received by 1 pm shipped same day!

| FT-1000

o e

! Based on the acclaimed performance and
Fun's fun, but you can be very serous with | easy operation of the FT-1000, the new FT-

290 combines lhe basic technical features ol
that top-of-the-line model with several new
advances in both transmitter and receaiver
circuitry, resulting in a spectacular performer
at a reasonable price, Digital hilter, 90
memaones, wide dynamic range and much
morel

8 this heavy duty competitor. Dual receivers,
& 200 watt output, 92 memories and 108 dB
.+ dynamic range gives you the performance
© edge. This radio will help you collect more
¥ points in a contest and add more cards to
your DX collection. The specs tell the story,
but it's the ride that's exciting.

e e e e

Holiday value
e 52059%
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7 FT_290 ‘ . o = B :J.EF* 70k 1 | i
¥ Portable or mobile, this 2 meter all- i : it =" : ' & F-r_sgo AT
Y  mode transceiver delfivers fun and _ a Sl 3
8 function. The 25 watt linear - :
¥ ampilifier clips on in place of an
& optional battery case to extend your
% operating horizon.
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o FT-840
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3 -._..ww“ A = e '| 3 alli'uralcm X I features borrowed from thla g ﬂ[!fﬂ
Ei- ¥ Fﬂﬂ- E : E oy muga v and the FT-990 are combined in this
E? - = - . affordable transceiver. Pass band

TR

tuning, vanabie noich filter, variable

FC-10 Matching antenna tuner, axternal noise blanker and VOX dress out this

l-'i : S : ' o . 100W ng. This model includes a built-
8 I | in antenna tuner to expand your
i i Tl 2 —i0liday Value . mobile fun. Greal for base operation
" Holiday value i o A 379995 S s
s 95 o AR SRR TR e
v 5559 i N SO i Holiday value
o) ,E_:-r ' '.-. ! .-. - ..-. g _: ! .. : 'l .. \F e :'\..I
Y FT-690 6m transceiver i QS R i $I1 31 995
' $669.95 o oA SRS

FT-790 70 cm transceiver i

55-59 g5 I
— ek e L '_ e -:H'?.—.L = W

Holiday value

5729%

Holiday value

7195

Periect portabie proportions in
a full-featured 100 W
rugged fightwesght performance Satellite and all-mode 2m/70cm work gets exciting with this full-feature transceiver.
n your car, boat or cabin. Just Linked tuning, 12 uplink memories, 100 general purpose memories, and room for 2
right for home, too! optional modules offering band extensions for 6m, 220MHz, or 1.2 GHz operation.
Satellite City Now I-.**.'t!ﬁ”;px ¢ 2663 County Road I, Mounds View, MN 55112
R ﬂﬂ‘& ¥ Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 + FAX: (612) 786-6513  Frices subject Expires 123108
6 Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm lo change
uﬂ Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm without notice.
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If you need a custom cable for packet
and don't have time to make it, let us do

it for you. C.A.P. and M.A.R.S. mods are
also done here for authorized hams.

- e Y T T T e < e

FT-530

The newest member of the
dual band family. This
handheld sports auto tone
search, 82 memory channels,
automatic power off, built-in
VOX, dual in-band receive
feature, built-in cross band
repeat function and much
mare.

The removable front panel lets this dual
bander fit any installation. It features &
50w out on 2 meters, 35w out on 70 &
centimeters, 32 memories, CTCSS
encode and PAGE mode.

Holiday value

629"

Holiday value
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From now through 12/25/
8 93, receive a free Yaesu

o

i

S

' hat with the purchase of g
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. any radio featured on this i
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Holiday value

S5QQ%
FT-5100 o

his dual band mobile features 100
nemaories, cross band repeat,
ighted keypad, built-in duplexer and
1 small footprint. Dual watch
:apability rounds out this 50/35 watt
fHF/UHF transceiver. Packet
eady.

Holiday value

$29595

S R A S

T R R R

FT-41 6 Holiday value
5345°

This new VYHF handheld transceiver
provides the |atest features- auto tone
search, automatic battery saver,
automatic power off, 41 memories,
CTCSS encodel/decode, DTMF paging,
backlit keypad and display and a choice
of two colors (black or grey).

FT-816 UHF version available.

470 e

H:gh tech perfnrmama is the name crf

This compact, full-featured mobile comes with 49 memories, e - T  the game with this. fuli-_’faﬂtumd dual- -

10 DTMF autodial memories, A.R.S., CTCSS encode and . “band handheld. The durable
digital squelch as standard features. Power output ranges S : :-j  construction lets you take rtar:;;-,rwhﬂre
of 5, 25 and 50 watts let you select just the right amount of 5 - and enjoy refiable operation. The unit ’3

: : : mem 4
ower. The lighted keypad and microphone make night use at1u1ppﬂd Wﬂh BTLES, AE HIES
P g X it g ‘u’FEs am:! 1E! aum dnater mmnnﬁes

Satellite City Now 2663 County Road |, Mounds View, MN 55112 Prices subject
Metro: (612) 786-4475 = Nat'l Watts: 1-800-426-2891 » FAX: (612) 786-6513 to change Expires 12-31-93
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm without notice.
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm 7
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= 1-800-426-2891

Fax (612) 786-6513
Experienced hams available to answer

your questions

2 .a'-F"-"ﬁ'-i‘:':??-f‘-':-'.?‘-::-?.if-'ﬁ-"’"
;,g
“ Holiday value
ISO-LOOP ﬁ AEA FAX = gQ%
Model 10-30HF g
Holiday value 7 AEA Fax is a mufti-
e —— i intensity gray scale
531 995 | tacsimile receiving
; : i system for the |BM and
b compatible systems that
Perfect for amateurs living in areas with fﬁ allows you to copy gray
antenna restrictions. This omnidirectional # scale fax images from
antenna features high Q, high efficiency and g‘i the HF bands with your
high fun! W short-wave receiver. An
5 on-screen tuning scope
e e e e e e

aids in optimum
reception. You need an IBM PC, XT, AT or
compatible with at least 640K, DOS 2.1 or
higher and 1 serial port. The system also
supports HP LaserJet or Epson compatible
printers.

e e o L Lt L
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Pakratt

Your radio is as close as your telephone

with Ham Link. The keypad on your iRl SO e G S SR S e S R o 3 for

touch tone phone becomes your remote ; R e A e S RS O e e g:-.- ]

control to your radio. Change bands and : R RS 2 : ' ‘t

frequencies, tune up or down, switch t* WI Hd OWS
modes (AM/SSB/FM/CW), scan, run split L ;

VFO or virtually any other radio feature This is the first and only

you have. If CW is your thing, you can
use the ARE-80 CW Link with your Ham
Link. This option allows the use of a
high-speed keyer at the user end.

data controller program for Microsoft
Windows® on the market today! It works
with the entire family of data controllers,
including the new PK-800 and DSP-2232. It
can run two AEA TNCs simultaneously and
provides easy access to useful tocls such as
write, notepad, and control panel. Other
features include support for VHF and HF
packet, ASCIl, AMTOR, PACTOR, Baudot,
Morse code, Signal Analysis and Dumb
Terminal modes, and a built-int QSO logging
program. It requires Windows 3.1, 4M of
free hard disk storage space and 2M RAM
(4M recommended).
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Holiday Value

Holiday value
f $124%
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DSP-1232 i SWR-121 py
; ) " ' This HF/VHF packet TNC is This controller combines all the
: = your best value in packet radio!  amateur data communication
The PK-88 is loaded with modes into one comprehensive
unique operating features and unit. Owver 65,000 have been
. backed with proven hardware sold worldwide. Now with
© and software design. PACTOR!

Take a fas’t mp to the future with these digital signal
processing (DSP) multi-mode data controllers! AEA has the
most advanced and adaptable data controllers on the market
today: the DSP-1232 with two switchable ports and the DSP-
2232 with two simultaneous ports. The capabilities for both
are endless. Now supplied with PACTOR.

DSP-1232 DSP-2232

%699% *889%

Satellite City Now

2663 County Road |, Mounds View, MN 55112

Metro: (612) 786-4475 = Nat'| Watts: 1-800-426-2891 = FAX: (612) 786-6513  Prices subject
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm to ﬂhﬂ"ﬂl_!
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm without notice.

Expires 12-31-93
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HamsATts

Number 9 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

New Satellites

The flight of Ariane V-59 was origi-
nally scheduled for September 1st.
The primary payload, SPOT-3, en-
countered technical difficulties requir-
ing a launch slip to late September, If
all goes as planned, six smaller satel-
lites will be mounted on a ring at the
base of SPOT-3. They include Stella,
Healthsat, PoSaT-1, Iltamsat-A, Kit-
sat-B and Eyesat-A. Two of the satel-
lites are purely commercial, iwo con-
tain both commercial and amateur
payloads, and two are dedicated to
amateur radio service.

The ejection sequence has SPOT-
3 separaling first, followed by Stella,
Kitsat-B, PoSat-1, Healthsat, Eyesat-
A and Itamsat-A. The OSCAR (Orbit-
ing Satellite Carrying Amateur Radio)
numbers associated with the new
satellites are currently under discus-
sion since Arsene has not yet been
given the name Arsene-OSCAR-24.
If Arsene is given a number, the sug-
gested OSCAR numbers for the new
hamsals are: Kitsal-OSCAR-25,
PoSat-O0SCAR-26, AMBAD-OSCAR-
27 and Itamsat-OSCAR-28. The ex-
s>ected orbit of the new satellites is
300 km high with an inclination of
38.7 degrees. This is identical to that
Jf the microsats, OSCARs 14-19,

Stella and Healthsat are the com-
mercial secondary payloads. Stella is
1 German geodetic satellite and
Healthsal is a test platform for small
jround-station activity in support of
sfforts by VITA (Volunteers in Techni-
:al Assistance) and Satellife. It is a
figital system that operates al 9.6
ind 38.4 kbps (kilobytes per second).

The combination amateur/com-
nercial satellites include PoSat-1
ind Eyesat-A. PoSat comes from the

Portuguese organization LNETIL. The
satellite's purpose is to provide expe-
rience to Portuguese nationals for the
construction and operation of satel-
lites.

PoSat-1 was built at the University
of Surrey in England by members of
the UoSAt team and a group of four
engineers from Portugal. The satellite
carries an earth-imaging camera ca-
pable of 200 meter resolution, a CCD
(charge-coupled device) camera as a
star sensor, a cosmic-ray detection
experiment, a Trimble GPS (Global
Positioning System) receiver and a
DSP (Digital Signal Processing) ex-
periment with two Texas Instruments
processors. PoSat-1 will support 9.6
and 38.4 kbps operation on the ama-
leur band frequencies. The primary
amateur activity will likely involve the
imaging experiment. Note Table 1 for
details.

Eyesat-A is the first commercial
satellite built on a microsat bus struc-
ture. It was manufactured by Interfer-
ometrics, Inc. of Vienna, Virginia. The
amateur radio portion of this satellite
was produced in cooperation with
AMBAD, an experimenially-oriented
organization in the Virginia suburbs
of Washington, D.C. The sateliite is
capable of digital communication
speeds from 300 to 19.2 kbps on the
amateur bands. Although Table 1
shows operation only up to 9.6 kbps,
onboard experimenlts can be initialed
for operation above this. A crossband
voice repeater with 70cm uplink and
2 meter downlink is also a possibility.

Kitsat-B and Itamsat-A are the two
satellites dedicated to amateur-radio
service to be carried aloft on the Ari-
ane V-59 mission. Both satelliles
promise to be extremely popular ad-
ditions to the current fleet of digital
hamsals.

Kitsat-B is the second satellite
from KAIST (Korean Advanced Insti-
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hoto C. Freddy De Guchteneire ON6UG and James Miller GGRUH demonsirated
small dish for 2.4 GHz amateur satellite reception at the AMSAT-UK meetling.

V51U photo.)

Photo A. Dick Jansson WD4FAB at-
tended the AMSAT-UK meeling 1o pre-
sent dala on the new struciure for the
Phase-3-D satellite. (W5IU photo.)

tute of Science and Technology).
While the first one, now known as
Kitsat-OSCAR-23, was built at the
University of Surrey and is based on
the Surrey satellite frame, Kitsat-B is
a completely Korean effort. This rep-
resents an important phase in the
technology transfer between Surrey
and KAIST. The new Kitsal carries
many of the same lype payloads as
K-0-23, but has advancements in
imaging capability and data transfer
speed. More information on the sci-
entific components of Kitsat-B can be
found in the June "Hamsats™ column.
Operating frequencies are shown in
Table 1.

Itamsat-A was built by AMSAT
ltaly and incorporates modifications
and advances to the original micro-
sat design. These upgrades have
been used to modily designs for
additional hamsats under construc-
tion in other parts of the world. While
data communications rely primarily
on the PSK (phase-shift keyed) mod-
ulation techniques of the current mi-
crosats, a 9.6 kbps system using FM
up and down has been Incorporated
for compatibility with the highly suc-
cessful UoSat and Kitsal designs
now in orbit.

Photo B. Viktor Kudielka OE1VKW dis-
covered the orbifal mechanics respon-
sible for the eventual decay of AMSAT-
OSCAR-13's orbit. (W5IU photo.)

Future Satellites

In addition to those hamsats
scheduled for the V-59 launch, UN-
AMSAT from Mexico and RS-15 from
Russia are ready and waiting for their
flight to space. CEsar-1 from Chile,
SUNSAT from South Africa, HUTSAT
from Finland, Sedsat from the U.S.,
Guerwin-1/Techsat from lsrael and
the International Phase-3-D project
are under construction.

Details of these efiorts and discus-
sions concerning operations via the
current group of operational hamsats
were a significant part of the 1993
AMSAT-UK Colloguium. The meeting
was heid at the University of Surrey
in late July and early August. Many
well-known satellite designers and
builders attended and presented pa-
pers detailing current and future ef-
forts. Nearly 140 delegates from six
continents exchanged views and
stayed in touch with current findings
and advancements relating to the
new and future satellites.

Dick Jansson WD4FAB from
AMSAT-NA detailed progress with
the slructural design of Phase-3-D.
Viktor Kudielka OE1VKW described
the causes for the eventual decay of

RADHJ AMATEUR SATELLITE GﬂﬂPﬂRAﬂﬂH

wmmnrmﬁvﬂnmm# TO THE
PHASE 30 PROJECT

Andrew C. lllv;Alllutar

Figure 1. AMSAT certificate awarded for financial support of the Phase-3-D ama-

teur radio satellite project.

73 Amateur Radio Today = November, 1993 53



e | i
- L - L &,

o ot "'H.I L1 v

Ty D - L L] e | ir

AMSAT-OSCAR-13's orbit and the
need for caution planning the path of
Phase-3-D. Other noteworthy talks
included one on radio astronomy, de-
scriptions of the transmitters and re-
ceivers to be carried on Phase-3-D
and Mode “S" (2.4 GHz receive) ef-
forts by James Miller G3RUH.

Table 2 shows the new designa-
tions relating to satellite frequency
bands to be used on Phase-3-D. The
satellite will use a matrix of separate
transmitters and receivers and thus
does not call oul transponders that
use specific uplink and downlink
combinations. Thus Mode "B" (70cm
up and 2 meters down) would be

Photo D. A close-up of the GRRUH M

el e e
- I .. :|[ LJ.'
: .':i:' :-’5_'.1__:"..

]
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|||||

I

ode “S" receive system. (WS5IU photo.)

called Mode “UV" where the first let-
ter describes the uplink and the sec-
ond is the downlink. Innovative addi-
tions to Phase-3-D include a 5.654
GHz uplink, a 40 watt 10 GHz down-
link, a new digital system called
RUDAK-3 from Germany and a
Japanese three-camera system with
digital downlinks. All the transmitters
for the new satellite are designed for
much easier reception on earth.
James G3RUH gave a live
demonstration of A-O-13 Mode “S"
reception with his 60cm dish to show
how easy microwave receplion can
be. A complete description of the
construction of the small dish with

Photo E. Two AMSAT-UK meeting attendees inspect the G3RUH 16-turn helix for
Mode “S” reception from AMSAT-OSCAR-13. (W5IU photo.)
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Figure 2. ARRL QSL sent in recognition of donations for Phase-3-D, sent via the

American Radio Relay League.

helix feed was printed in the
March/April issue of The AMSAT
Journal. He also presented his 16-
turn, 2.4 GHz helix used for direcl A-
0-13 "S" reception without a dish.
Tests have proven that the small
antenna is an adequate performer
when used in conjunction with a low-
noise preamplifier and a good con-
verter system. James reminded
those attending his talk that the effec-
tive radiated power at 2.4 GHz for A-
O-13 is only 5 watts. Signals from
Phase-3-D at 2.4 GHz should be
somewhere belween 5-20 kilowaltls.
This 30-36 dB signal increase means
that the small helix is significant
overkill. A quarter-wave whip (about
an inch longl) should work just fine
for Phase-3-D.

Support for Phase-3-D

All the incredible capabilities slat-
ed for Phase-3-D come at a price.
This will be the largest, most compre-
hensive and expensive amateur radio
satellite to date. The program needs
money in addition to the donated
parls and labor.

AMSAT-NA has been promoting

the project and raising funds for sev-
eral years. A special contribution pro-
gram based on yearly donations over
a five year period started in 1991.
With a minimum contribution of
$36.92, AMSAT will reply with a spe-
cial Phase-3-D certificate with one
sticker, Additional donations of al
least $36.92 each, bring more en-
dorsement stickers to fill out the
years from 1991 through 1995, when
AMSAT hopes to launch Phase-3-D,
AMSAT can be contacted via phone
at (301) 589-6062 or by mail at 850
Sligo Ave. #600, Silver Spring MD
20910.

The American Radio Relay
League launched a program in June
with a mailing to all ARRL members
briefly describing the Phase-3-D pro-
ject and proposing an ARRL goal to
raise $300,000 from League mem-
bers. Every contribution to Phase 3-D
made through the ARRL is acknowil-
edged with a unique QSL to serve as
a permanent confirmation of support.
The ARRL can be reached at 225
Main Street, Newington CT 06111.
Be sure to mark any donations to the
attention of Phase-3-D. H

ITAMSAT-A:

Speed

Downlink 435.867/435.822 MHz (435.867 MHz primary)
145.875/145.900/145.925/145.950 MHz

300-9600 baud (19.2 kbps downlink possible)

Uplink

Speed 1200/4800/9600 baud
KITSAT-B:

Uplink  145.870/145.980 MHz
Downlink 435.175/436.500 MHz
Speed 9600 baud
EYESAT-A:

Uplink 145.850 MHz
Downlink 436.800 MHz

Speed

POSAT:

Uplink  145.925/145.975 MHz

Downlink 435.250/435.275 MHz (435.250 MHz primary)
9600 bps (38.4 kbps likely)

Table 1. Frequency plans for the V-59 hamsats.

145 MHz Band V
435 MHz Band U

1.2 GHzBand L
24 GHzBand S

5.6 GHz Band C
10 GHz Band X

Table 2. New satellite mode designations for Phase-3-D.



Personal Autopatch

Make and receive
telephone calls
from your mobile or
HT with your own
personal autopatch.
Connect to phone
line and transceiver
microphone, PTT,
and speaker jacks.

NEW! ith memo

FREE ARRL MEMBERSHIP

(one year new or renewal u.s. membership with purchase)

The WB2OPA LogMaster Plus/Plus

Simply Sophisticated All Band All Mode Logging System for IBM PC Compatibles

% Highly Acclaimed CLEAR, UNCLUTTERED User Screens. 4 Used By The GORDON WEST Radio School.
4 Fastesl Data Retrieval of ANY Logging Software % Works with ANY IBM PC (B0BS thru B0488).
¢ Advanced PACKET CLUSTER/QSY Support. ¢ FREE UNLIMITED UPGRADES |

4 Support for ALL Major CALL SIGN DATABASES. 4 100 Page Manual + 24 Hour Customer Assistance

$89.95 Complete Download Demo From Our Free BBS (908) 787-2982

Sensible Solutions (800) 538-0001

P.0. Box 474, Middletown, NJ 07748, U.S.A.
Outside Of U.S. And Canada: (908) 495-5088

VISA And MasterCard Accepted 30 Day Money Back Guarantee

Wayne is mad as hell ...
...and he doesn’t want you to take it anymore!

» Full duplex or simplex with courtesy beeps. DeCIare War '
* Programmable local and long distance codes, @

SRR o JOERUB D, : On Our Lousy Government
» Mlicroprocessor controlled timeout protection.
» Controlled by VOX or carrier detect. Fed up with the mess in Washington? The mess in your state capital.
* Regenerated DTMF or pulse dialing. Poverty, crime, our failing schools? Wayne Green has solutions.
» Separate external remote control output, y ‘
+ 1.5" Hx4.6" Wx5.05" D shiclded metal cabinet. Clever solutions.
Personal Aumpatch SDP-600.... $249.95 Wayne Green’s unique reasoning is intriguing —  are. All it takes is looking at them from an entirely
: even delightful. Whether you are horrified by his pro-  new viewpoint.
[2Volt power adapter posals or you embrace them. it is impossible to ig- Now available in one complete volume, Declare
Shipping and handling $5 in US, $15 foreign. nore the basic lesson he presents: It is time to bring ~ War! is full of thought provoking ideas and solutions
30 day money back guarantec. [N logic — not emotions — to bear on America’s dilem-  to some of the most difficult problems facing our
90 day warranty, mas. His spin on America in the 90"s helps us toun-  country today. Regular price: $12.95
" derstand how simple the seemingly complex issues
J"C_ﬂﬂ]' 793 Canning Pkwy - Victor, NY 14564 ; Order Toll Free: 800-234-8458

S‘pﬂflﬂl For 73 Readers 'ﬂl’ll}’ =5%10.00 iplus S350 shipping & handling)

(716) 924-0422 - Fax (716) 924-4555

T REYOURSELF

Enter the exciting o
world of packet ra-
dio today with How
To Get Started In
Packet Radio. Dave
Ingram, K4TW]J,
wrote this begin-
ner's guide to
packet radio in an
easy-to-understand manner. It starts with

a non-technical description of packet ra-

listening to the

KENWOOD

TS-950SDX while
watching some of

the neat things the
SM-230 will do.

You can be in
this picture.

dio, followed by chapters that include s . _

getting started, setting up your station, CALL 208-852-0830 FOR APPOINTMENT
networks, BBSs, portable and high-fre- KENWOOD SPECIALS

quency operation and even a Packet Ra- | 13gs08 . " S3000 | OVer 20,000 ygagqg I s
dio Equipment Survey. There’s also an TS-450SAT ..o Under $1300 | HOMS IN | RM-76 ..o $34.90
appendix that includes circuits for inter- #;-ggﬁ .............................. Hngur :g Stock -2;:%3“ _______________________________ s 33
facing equipment. Join the most excit- | ypge00. " emg| YOuCan gy T g
ing and rapidly growing area of ham P00 cocispesisasiemesmmsisnisamniiess $660 | Depend on |LHA ..o $35
radio today! Order your copy of How To VEEET00% ... iceisccsiniiinuaissrssoivass $155 | Us for Hard Iﬁb;'ﬁiﬁiﬁ .......................................... :;Ig
Ger Statitie b Eacker Rodiy back Lot Eﬁéﬂ":::::::::::::::::::::::::::::::::::::t::::fﬂ? L T - st e —
only $9.95! (plus $2,00 S&H). MR . ANl Bome: tilgna AR e S5

"'"NARA

P NARA Bl [[=nc] today (208) 852-0830

P.O. Box 598, Remond, wnga? —_—— '
Ovilors Only T.A00/GOT-2.HAM ROSS DISTRIBUTING COMPANY

Inquiries (206) 869-8052 78 S. State Street, Preston, Id. 83263
CIRCLE 223 ON READER SERVICE CARD CIRCLE 254 ON READER SERVICE CARD
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» One Year Waﬂanty
B Matched cell construction

| Naw Sp&crraP.'us*Eammeaudms ignals in real nme I

B Case re-build service
B Long life, extended operating time
B Made for HAMS, by HAMS
Buy the ba K ; .
- : Add $4.00 Shipping & Handling for first battery.,
from Periphex— where Wﬁ $1,00 for Eﬂfhl%bamﬁ lﬁg ﬂ%rh’m i Available
are our on [y business! Connecticut residents add 6% tax. " from vour

dealer...

only thing low about our charge is the cost...

1-800-634-8132

CIRCLE 68 ON HEADER SERVICE CARD

no-hole, On-Glass,
)bile antenna that
alls in 15-minutes.

 Capacitive coupling establishes highly
tuned circuit through glass with no
measurable signal loss.

» No ground plane: Full halfwave design —
performance equal to practical 5/8 wave
installations.

* DUO-BOND™ mounting for firm, fast,
waterproof bonding. Removable without
- car or antenna
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or record and post-process from WAV files. View time-
series, spectrum, color spectrogram, and/or 3D surface
plots in separate, independent windows.

Spectra Plus gives full control over FFT size, sample
rate, scaling, gain, and averaging period.

Point and click to make a measurement, mark frequen-
cies, and print results. Spectra Plus features advanced
uprmns such as tnggering, smoothing window, overlap
processing, and more. --And it's fast!

Many applications... from audio equipment repair to speech,
music, and modulation analysis,

Reguires Windows 3.1% and any compatible 8- or 16-bit
sound card. No programming required.

Price; $179, Intro . al, 51'29
Demo disk, $4 (creait I'GWE.Fd Fumhasﬁ;ll

Spectra Lite, (spectra plot oniy) 833
¢ SEH included. Foreign delivery, add §10

Vsuj Mﬂﬂerf ard, Check or Money Chrder to:

Pioneer Hill Software :
24460 Mason Road ~ 1-800-401-3472
Poulsho, WA 98370  FAX: 1-206-697-3472

CIRCLE 311 ON READER SERVICE CARD

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
model TS-1691-P. Amp $450

1961 MHz Receiver
model TS-1691-Recvr $450

Decoder Board & Software
model TS-VGA-SAT4 $399

Low Loss (microwave) Coaxial Cable (651t)
with connectors.

model 1691-coax ass'y $65
Track 11 Satellite Orbital Program. Tracks ALL

satellites, world map, print out $99
1691 MHz Loop Yagi Antenna

model 1691-LY(N) $99

1691 MHz Loop-Yagi Extension
model 1691-LY-XTN $85

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

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

CIRCLE 183 ON READER SERVICE CARD
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Number 10 on your Feedback card

Mare I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

Magnet Circuit Correction

I hate to do this, but | am going to
ask all of you to take your seats, get
out your notebooks, and turn back a
few sections to the notes you took on
this column a few months ago. You
didn't take any notes? Shame on you,
now you'll have to go get the maga-
zine itself. Why do | ask such a thing?
Because there is a mistake in a
schematic, and | don’'t want anyone
tripping over it!

In the August 1993 edition of
"RTTY Loop,” | printed a selector mag-
net circuit designed by Bob Roehrig
KOEUI. Unfortunately, somewhere
along the line, a part of the diagram
entered the great bit bucket in the sky.
The corrected portion is shown in Fig-
ure 1. Without the missing resistors
(R7 and RB8), the keyboard will short
out the 120 volt supply. So, get out
your notes or magazine, and pencil in
the correction NOW! You never can
ell when you might decide to use this
versatile circuit, and I'd hate to see
you ruin a perfectly good power sup-
oly.

Digital Communications Terms

Moving right along, here's a letter
rom Bob Workman WA4ZZN of At-
antic Beach, North Carolina, which
ypifies the confusion which besets the
1am entering digital communications.
'here are computer programs which
simulate a TNC, and there are TNCs
vhich require some kind of terminal,
ind there are terminal units which are
1eeded by TNCs or programs to work.
Job needs clarification of this whole
onfusing mess of terms,

We need to begin somewhere, so
et's start with some information en-
>oded in digital pulses. These may be
if a loop supply from a mechanical
eleprinter or from a computer. These
ndividual letters or characters need to
ye formed into the packets needed for
vacket radio communications. This is
he function of the device commonly
alled a TNC, or Terminal Node Con-
roller. Having formed those packets,
he next step is to impress the packets
f data onto a radio signal. This is
ione by some form of frequency shift
.eying, either audio frequency shift
eying (AFSK) or radio frequency shift
eying (FSK)—the former being used
in VHF, the latter on HF. Reception is
iccomplished by receiving the fre-
juency shifted signal, taking the audio
wutput and converiing it to on-off digi-
al pulses through a demodulator or
arminal unit, and then allowing our
‘NC to disassemble the packets and
aproduce the desired communication.

Since conventional RTTY has no

Amateur Radio Teletype

need for packet assembly or disas-
sembly, a TNC is not used for this
mode, only a terminal unit for recep-
tion. Some of the terminal units which
have gained popularity in recent years
are the HAL Communications ST-5,
ST-6, ST-5000, and ST-6000; Flesher
TU-170; and many, many others.

While many hams use TNCs which
are small circuit boards external to the
terminal or computer, there are pro-
grams available for many computers
which can create a TNC in software.
For these systems, all you need is a
radio interface, which may be affected
by a terminal unit originally designed
for RTTY only.

Conversely, there are many con-
trollers on the market which integrate
the TNC and terminal unit—let's call
that a modem to more accurately re-
flect the transmit (modulate) and re-
ceive (demodulate) capability of these
devices—into one box. Popular units
from MFJ, Kantronics, and AEA can
be seen in ads in this magazine.

Now, in the near future | hope to
run information on modifying the
Flesher TU-470 to run with some of
the software TNCs. The clear answer
is that it can be, and is being, done by
many hams. This may well represent
one of the most economical ways to
get onto packet and, with some of the
programs around, RTTY and even
AMTOR, too! Thanks for the question,
and good luck with the endeavor.

Model 42

Having corrected one, and an-
swered one, now it's time to toss it out
to you guys. | have a letter here from
Eugene Matthews WGUAU from
Topeka, Kansas. He writes, "l just ac-
quired an almost new Model 42 Tele-
type (RO) machine, with power supply.
| cannot find anyone who knows any-
thing about this Model 42, | want to
use this for hard copy. | need to know
what connections to use to hook it up
so it will print. Also, what current and
voltage does this machine take to op-
erate the selector magnets? The pow-
er supply is transistorized and must be
12 VDC output. What is the speed of
this machine?”"

Well, Eugene, the Model 42 is the
end of the Baudot line, as far as |
know. With a dot matrix output, it was
able to accept TTL, current loop, or
RS-232 interfacing. | believe that tape
equipment was also available for this
model. There was also a Model 43,
which was the ASCII| version of the
Model 42. Buffered versions of this
machine were available that could run
at higher speeds.

| have no diagrams or specifics on
the Model 42 or Model 43, but, some-
how, | trust that someone out there in
73-land will share some with us, real
soon! Watch future columns for the in-

+ 120 V
R7
RS 10K
1k SW
1/2W
Keyboard
Sig Out <
R9
—1 _C3
1“. LI TR o
1/2w —— Keyboard

Figure 1. Selector magnet correction.

formation, as soon as it surfaces.

Along those lines, folks, here's a
question from me to all of you. | have
been looking, very unsuccessfully, for
the round, six-pin mike connector for
my Santec HT-1200 transceiver to try
to get it up onto packet. If anyone has
located a connector, and wiring infor-
mation for this antique, | would appre-
ciate hearing from you!

Feel free to contact me for this, or
any other related (or non-related) mat-
ter at the address above, or on Com-

puServe at 75036,2501, Delphi at
MarcWA3AJR, or America Online at
MarcWA3AJR. | look forward to your
comments and questions, and yes, the
various software collections are still
available. Send an SASE for the list, or
inquire via Email and I'll Email a re-
sponse back to you. A look at that
Flesher modification next month, and
maybe a look way, way, back, too!
Suspense? | can't stand it. Just don't
let your subscription to 73 lapse! You
might miss RTTY Loop!

TVC-4G
only $89

Fon
b
&
o

. B e

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. If itis
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TVsettoch2,30r4and a 70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-f 8am-5:30pm pst.
P.C. ELECTRONICS

Visa, MC, COD
Tom (W6ORG)

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)
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CARR’S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church VA 22041

More on the Boyd Sweeper

In the September column we looked
at the Boyd Electronics RF sweep gen-
erator kit. This low-cost device provides
CW, Symmetrical Sweep and Video
modes. The CW mode operates like a
regular signal generator, i.e. it outpuls a
single frequency for each setting of the
2-30 MHz frequency control. The sym-
metrical sweep mode is a variable-width
swept frequency mode; the width of the
swepl portion is a function of the front
the entire HF range for every cycle of
the sawlooth sweeping signal. in the
original column | promised to discuss in
the very next month's column add-on
circuits that make the generalor better. |
didn’t exactly lie, but other things came
up that prevented me from putting that
column together on time. This month,
we'll keep that promise.

Three obvious improvements for any
sweep generalor project, including the
Boyd unit are: an external step attenua-
tor, a frequency translator for lower fre-
quencies, and a marker generator.

The step attenuator is needed be-
cause the sweep generator outputs a
rather large signal level . . . too large for
easy testing of receivers and amplifiers
in most cases. While the signal level will
work well with some tuned circuits and
filters, it is inappropriate for nearly any
application that has amplification asso-
ciated with it. A step attenuator (Photo
A) provides switch-selectable levels of
attenuation that can be in or out of the
circuit as needed. In addition, the step
attenuator will provide a swamping ef-
fect between the signal generator and
the circult under test in case the
impedance of one or the other is not 50
ohms, or varies somewhat.

A frequency translator is needed be-
cause the Boyd sweep generator
doesn't cover frequencies below 2 MHz.
This limitation does not affect all hams
because the IF frequencies in our HF
rigs tend to be 8.83, 9.0 or 10.7 MHz
. . . well within the range of the Boyd RF
sweeper. But for those who need to
sweep circuils below 2 MHz, including
the once-standard 455 kHz IF frequency
(used on Collins mechanical filters,
even today), we need to be able to
ranslate the Boyd sweeper's output 1o

o — .

a lower frequency. We need a double-
balanced mixer (DBM) and a crystal os-
cillator.

The marker generator is a standard
crystal oscillator that allows known fre-
quencies to be injected into the circuit
for the purpose of calibratling certain
spots on the band. For example, if you
use a 9.0 MHz IF in your receiver, you
might want to have a 9.000 MHz crystal
oscillator to mark the spot on the oscillo-
scope presentation of the sweeper sig-
nal.

Step Attenuator

A slep attenuator such as Photo A
consists of several stages of pi-pad re-
sistor networks, each of which can be
swilched into or out of the circuit with a
DPDT switch or relay (Figure 1). Table 1
shows the values of resistors needed in
the pi-attenuator for various popular lev-
els of attenuation. Alternatively, if you
want the attenuator to be a little more
precise, then use Mini-Circuits AT-series
fixed attenuators. These devices are de-
signed to fit onto printed circuit boards
and perf boards on the standard 0.100-
inch center holes. The type number, AT-
x, is formed by replacing the X" with the
level of attenuation desired; e.g. AT-1 is
1 dB, AT-6 is 6 dB, AT-10 is 10 dB, AT-
12 is 12 dB, and AT-20 is 20 dB.

In order to obtain higher orders of al-
tenuation, one need only series connect
several lower order stages. For exam-
ple, to obtain 40 dB attenuation, cas-
cade two 20 dB attenuators, or a 20 dB
and two 10 dB attenuators.

In some cases, you might want to
use a barrel attenuator. These attenua-
tors are in-line, fixed attenuators that
have a male coaxial connector on one
end and a female coaxial connector on
the other. They can be placed anywhere
in the transmission line from the signal
source to the circuit under test, although
in most cases the preferred location is
right at the signal generator output. The
attenuator male connector is attached to
the RF output connector of the signal
generator, while the coaxial transmis-
sion line to the load is connected to the
female connector on the attenuator.
These devices are also available from
Mini-Circuits, but at somewhat higher
cost than the printed circuit variety.

One thing that you must do when
building a muitistage step attenuator is
to use real good shielding between suc-
cessive stages. Any signal leakage

58 73 Amateur Radio Today * November, 1993

Photo A. Commercial step attenuator.

around the circuit de-
tracts from the attenu-
ation value selected. .

Ra

The ARRL Handbook -
for Radio Amateurs for .
most years has an al-
tenuator project. In
one version of that cir- :
cuit, pieces of copper- >

clad printed circuit I
blank material is used

to fashion the walls ; oo

and sides of the slep

Rb Rb

attenuator compart- ’
menis . . . and only .
one stage is inside :
each compartment. -
You can also use
brass stock from hob-

by shops to fashion
shielding. Such stock )
can be worked with or- .
dinary tin snips, scis-
sors (if you don't care
about dulling them)

and hand tools.
Frequency values).
Translator

A frequency translalor to make the
RF sweeper work below 2 MHz is rela-
lively easy lo build. The Mini-Circuits
(P.O. Box 350166, Brooklyn NY 11235
0003) passive double-balanced mixers
such as the SRA-1, SBL-1 and SBL-1-1
are easily obtainable, and well-behaved
(i.e. they do what they are advertised to
do). We've discussed these devices in
this column previously.

You can also use the Signetics NE-
602 double-balanced mixer IC device
for the translalor. The NE-602 conlains
a Gilbert transconductance cell DBM
and a local oscillator stage, and has
been covered previously in these
pages.

Four features are needed to make
the translator work in this context: a
mixer device, a crystal oscillator, a high-
pass filter terminated into a 50 ohm
dummy load, and a low-pass filter that
carries the output signal. The filters are
necessary because the output of the
DBM will be the sum and difference of
the RF sweeper and crystal oscillator
signals (F1 + F2 and F1 - F2). The sum
frequency is not needed, so it is passed
lhrough a high-pass filter to be ab-
sorbed in a 50 ohm dummy load (actu-
ally, a 51 ohm resistor will do). The dif-
ference frequency is passed through the
low-pass filter to a 50 ohm output termi-
nal. It is probably smart to use a
matched amplifier at the oulput of the
low-pass filter because the mixer and
the low-pass filter have insertion losses
associated with them, and an amplifier

Figure 1. Switchable attenuator stage (see Table | for

will make up for that loss.

Figure 2 shows a circuit that can be
used for this purpose. The RF sweeper
input signal is fed to pin no. 1 of the
DBM, which is its RF input. This signal
must be kept below +1 dBm or the mixer
might suffer harm. A series -3 dB altenu-
ator is used to reduce the signal level.
Even if the signal level is below the +1
dBm level, some people like to use the
attenuator anyway because it provides a
“swamping” effect against impedance
variations. In those cases, a 1 dB alten-
uator can be used. Keep in mind that, for
situations where the impedances are
constant and the signal level is within
range (below +1 dBm), the attenuator is
optional.

The local oscillator circuit is a stan-
dard crystal oscillator circuit with an out-
put amplifier to boost the signal level.
Ordinary NPN silicon transistors can be
used (2N2222, 2N4401, 2N3904, elc.)
The mixer likes to see local oscillalor
signals in the +7 dBm range for proper
conversion, which means, at 50 ohms, 5
mW power level or a peak-to-peak volt-
age of 700 mV. The crystal chosen can
be anything in the 2 to 10 MHz region,
so long as you can adjusl the sweep
generator to be within the difference fre-
guency of the lowest sweep generalor
output frequency. | chose a 6 MHz crys-
1al because il is one of the standard “mi-
croprocessor clock” crystals available al
low cost from local parts sources. Crys-
tal suppliers can make any exact fre-
quency you need, or you can use one of
the computer clock standard frequen-
cies, or a 3.579 MHz color TV “color
burst” crystal . . . all at low cosl.

The oulput filters can be easily made
from toroid coil forms or, if you preler,
standard coils obtained from parls sup-
pliers. If you opt to use the toroidal
cores, then use T-50-2 (RED) cores.
These devices have an AL value of 49,
s0 the following turns counts will suffice:

L1,L2 3.14uH 25tums
L3.L5 49uH  32tums
L4 85uH 42 tums

The capacitors in the filter should be
either silver mica or NPO ceramic de-
vices, with the latter being preferred ovel
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Figure 3. Resistor “star” combiner.

the former. Because the values of the
capacitors are not standard in all cases,
combinations of two or three capacitors
can be used to achieve the desired
value.

The output RF amplifier is the MAR-1
device by Mini-Circuits, and is connect-
ed in the standard configuration for that
part. Note that there are input, output
and two ground terminals, but no V+
terminal. In this style of amplifier, the
DC power is fed to the MAR-1 through
the output terminal.

[Note: | have a small stock of MAR-1
devices, and printed circuit boards for a
1 to 500 MHz wideband amplifier based
on the MAR-1 device. The MAR-1 is
priced at $4.95 each posipaid, while the
boards are $7 each (order board MAR-
1D.PCB). The two together, i.e. the
MAR-1 chip and the MAR-1D.PCB
board, are available for $10. The boards
(but not the chip) can also be ordered
from FAR Circuits (18N640 Field Court,
Dundee IL 60118) for the same price.

They sell other 73 PCBs as well. If you
need more than a few MAR-1 devices
(i.e. 20 or more), then you can get them
a lot cheaper direct from the factory be-
cause you will go over the minimum or-
der value. My price includes shipping
and handling, and is offered as a conve-
nience to readers more than anything
else.]

Marker Generator

A marker generator is a crystal oscil-
lator on a standard frequency that is
used to identify points on the swept
curve seen on the oscilloscope. Any
reasonably accurate signal generator
can be used as long as the method of
combining the signals is provided. Two
approaches are laken: either the resis-
tor “star” combiner (Figure 3) or the hy-
brid transformer (Figure 4). The star re-
sistor combiner can be made for any
practical number of inputs. Each resistor
must be 1/nth the system impedance,
where "n" is the number of ports. For

Signal

51

To Circuit (Ch
Under Test \_— ®

Signal
2 g -

Figure 4. Hybrid transformer.

this circuit, the system impedance is 50
ohms (standard for RF circuits), and
there are three ports, so each resistor is
16.66 ohms. As a practical matter, se-
lected 18 ohm carbon composition re-
sislors will suffice. Use an ohmmeter 1o

closest to 16.7 ohms. The hybrid com-
biner is based on a ferrite transtormer.
Use 12 turns on an FT-23-72 ferrite
toroid. Alternatively, write to Mini-Cir-
cuits for their catalog of RF parts, and
select a commercially-made hybrid

NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

*See reviow In Oct. 73,1984  *Sepl. 73,1085  March 73, 1086
CQ,Dec. 1988  Mar. W.R. 91 A

BILAL COMPANY
137 Manchester Drive
Florissant, Colorado 80816
(719) 6870650
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N pruning, .
TNT & Mo-tune on BD cw, 40, 20, 17, 11, 100 TNT /2 is No-tune on 40,
20, 10 Work other bands w/ tuner. DX & Gain rise w/
Ready to Use Kink-proof

Includes isolation

balun & 99 ft RCBx
The imadern coax-fed
version of the classic

ool sijon,

Wx-Scaled
Low Noise

Insulated o 3000 ¥V
Rated 500 Watts

mam 539 95 =+

1351, !.ﬂng

p
N 790
Antennas West Lnﬂ&? g:r'ﬁ. long "
Box 500625, Prove, UT 84605 mﬂﬁ 801-373-8425
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Z ECTORITINDER

ZERO~IN HAND-HELD
THE SIGNAL! PHASE SENSE

ANTENNAS FOR

Subscribe to
73 Amateur Radio Today
Call 800-289-0388

VHF DIRECTION
g| FINDING. USES
ANY FM XCVR.
COMPASS GIVES
DIRECTION.
ARMS FOLD FOR
STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR

& MORE INFO.
$3.50 SHIPPING & TYPE VF-142
CA. ADD TAX) $139.95 619~

RADIO ENGINEERS >565-1319

SAN DIEGO CA.92111

\ 3841 MT. BRUNDAGE AVE.
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SURVEILLANCE

& COUNTERSURVEILLANCE Electronic Devices

Bugging/Phone Tmmn Detectors « Caller IDs
Phone Scramblers - Voice Changers - Shotgun Mics '
Vehicle Tracking » Transmitters » Locksmithing » AND MORE! |
7-hour telephone recording system.
Tapes phone calls autematically. 5125.00

FOR CATALDG SEND $5.00 70...
P.0, Bax 337, Buffalo, NY 14226 (T16) 691-3476

.~ SLOW SCANTV

.  with the Sound Blaster]

Requires PC, VGA 640x480-256
8w, 36 ’7':’&3:‘5:5:1:: tin colors, and Sound Blaster
1 & 2 (in B&W) compatible card.

ONLY $40.00 - Shipping $6
llinois residents $2.50 tax

Harlan Technologies
VISA 5831 Alma Dr. Dept. S3 - Rocklord, llinois 61108 MASTER
815-386-2683
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BAW, 38

B&W), 5
with your Sound Blaster
compatible sound card.

find the 18 ohm, 5% resistors that are combiner. E
Table |
Attenuation Resistance values in Ohms
(dB) (Ra) (Rb)
1 6.2 910
2 12 470
<! 18 300
5 33 200
10 75 100
20 270 68
CABLE T.V. CONVERTERS

Jerrold™, Oak, Scientific Atlantic, Zenith, & |
many others. “New'~ MTS stereo add-on: |
mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623 <& —

B & B INC. I
3584 Kennebec, Eagan MN 55122
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SYNTHESIZED QRP CW TRANSCEIVER KIT
» Superhet single signal receiver » FULL OSK

* Synthesired 10 100 Hz * Sinewave Sidetone

* RIT + /- 500 Hz * 12VDC

& [IP > = 70 dbm . extruded chassis
» Sansitivity 0.3 pV e " XS5%" X8

& CW crystal filter * Coils pre-wound

* CW audio filter * Silkscreenaed PCB's

* Immediate recovery AGC « GUARANTEED TOWORK
* 3-4 watts out * Product of USA

Complete - just add key, power & Antenna
0Meter KRordOMetar Kit .. ........cccceuiinn 89.95
Optional ad). speed Keyer .......ccocveeesnnnns 30.98
Shipping AHeNaliNg .. ....c0viiieiiiaionannnnns

MD residents add 5% sales tax
To Order Calk ~
S & S ENGINEERING {
, 14102 BROWN RD :
SMITHSBURG, MD 21783 '

(301) 476-0661 FAX (301) 416-0863|
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ULTIMATE MODIFICATION BIBLE

EOET CONFLETE. CGGEATEET IN ITS TIME il

OVER 800 MIKE WIRINGE CE/HAM RN S
CVER 400 CB POMER BOOST o
OVER 200 MOD. CB CHANNELS i
OVER 125 MOD. HAM RADIOS ULTIMATE \
OVER S0 COMFLETE CRYSTAL CHARTS. y BASHEED
OVER 20 MOD. CRYSTAL CHARTS. m
OVER 1% SCANNER MOD
TEN METER RADIO MOD. ﬂ BIBLE ‘@
LINEAR/COAX/ANT. INFO. m““m_ {o
G.'I'-F:H. ?U':I F‘.F'.ﬁ:..ﬁ ﬂF IHF‘“. THIu.hF ::1'-|-11:_|1'|p||
KDC SOUND 1-800-256-9895 "" f f—:a—
5 PINE MEADOW $ 29.95 ~ -
ﬁﬂ s

CONROE, TX 771302
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THE FAMED 2 METER

A.s.A.9209

+9 db Co-Linear “MultiWave" Base
Station Double 5/8 over 1/4 wave

delivers up to +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts up to 1-1/2". 2 Meter Base
Station 10’ length.

i $32.43

+ $5.00 S&H
(SC RES. 5% SALES TAX)
CHECK IN ADVANCE OR C.0.D.
ALSO AVAILABLE IN 220 & 440

/T ASA)

Service is the Reason For Our Success”™

Model 9209  Tel (803)293-78838 P.0. Box 3461
+9db Watts: 1-800-722-2681 Myrtle Beach , 5C 29578
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BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is type accepted lor commercial and marine service
made with traditional U.S. commercial radio quality (and of course it can be used
on {he ham bands also). While the Japanese radios have 2 linal transistors that
stramn 0 pul out 160 walls on the low bands and only 75-85 walls on fen meters,
the SG2000 has 4 large transistors that 1oal along at 150 watts on ALL THE
BANDS INCLUDING 10 METERS! Some ol the SG2000 fealures are: 1) A
control head remotable (no special kit necessary) up to 150° away from the rig,
perfec! lor automobiles and boals. Up to B heads can be ullllzed and used as
intercoms also. 2) The largest display ol any HF transceiver. 3) 644 pre-
programmed memaries and 100 user programmable memories. 4) operable from
-50F (-45C) to 185F (+85C). You wanl guality right? Here is what EVERY
SG2000 must endure before they're shipped from the factory: 1) They're factory
alignad, 2) EVERY SG2000 is keyed down at full power (CW 150 Walis) into an
open anlenna for aboutl 10 seconds. then connecied 1o a shored antenna and
keyed down for an additiona! 10 seconds. 3) EVERY SG2000 is put in the

“BURN-IN" rack and keyed down for 24 hours non-stop at full power CW. Donl try that with the foreign radios. 4) EVERY SG2000 is
then re-checked for alignment and put in the *TORTURE RACK™ where they are keyed on and olf every 10 seconds for 24 hours. 5)
The SG2000 15 then re-evaluated and all control functions are verified to ensure thai the microprocessor is up 1o spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The boltom line s price, you know how @xpensive commaercial rigs are normally, untll DEC 31 we are selling the SG2000 BELOW
DEALER COST at only $1,585.00 each!l Thal's a $400.00 savings! We guaranteo the best price.

Serving The LORD
Since 1987

The SG230 SMART-TUNER is the best HF aulotuner al any price, and to
promote a product thal is made in the USA, we're oflering it al the quaranieed
best price of oniy S449.001" WHY THE SG2307 BECALUSE: When you fune an
antenna al If's base you are resonafing the anténna, instead of just maiching the
coax 1o Ihe radio as with ofher luners such as the ATS0. sic. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATSH0, AT450 and other
similar funers can only maich 3:1 mismatches (YES only 3:1) so lorget matching
anything but a fairly decent antenna. The SG230 can maich from 0.5 Ohm 1o 10
kilochm anlennas {(up 1o a 200:1 mismalch), 50 il can easily malch random wires,
dipoles, rain-gulters, shopping cars, elc. The resull MORE POWER.

To order, send check or money order with $8 50 for shipping, along with your shipping address (sorry no U.S. Post
Office Boxes, UPS will not delver) and Telephone number (o)

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73

Long Beach, CA S0803

CA Residents Add B 1/4% Sales Tax. Canadian Residents please send U.S. Monoy Order + $17.10 for shipping.

If you wish more information please send a SASE to the above address. For COD orders, call
(310)433-5860, outside of CA call (800)933-HAM4 and leave a message.
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BATTERIES

BUY DIRECT FROM US, THE MANUFACTURER!

YAESU/MAXON
FNB-2 108v @ 600 MAH
FNB-3/3A 9 6v @ 1200 MAH
FNB-4 12v @ 750 MAH
FNE-4A 12v @ 1000 MAH
*FNB-10(S) 7.2v @ 1150 MAH
FNB-12(5) 12v @ 600 MAH
equiv. 1o FNB-11 (% shorter)
FNB-17 7.2v @ 600 MAH
*Same size case as FNB-12
*FNB-25 7.2v @ 600 MAH
FNB-26 7.2V @ 1000 MAH
“*FNB-26-5 7.2v @ 1500 MAH
‘FNB-26A 89.6v @ BODMAH
*Same size as FNB-26 case
FNB27 12v @ 600 MAH
“*FNB-275 12v @ 800 MAH

**(%" longer than FNB27)

@ NYS reudents add 81/4%

- saies tax. Add $4.00 for
pustag:earu:iharﬂing

FOR THE
MONTH OF NOVEMBER

ON ALL

Replacement

Battery Packs
LOOK FOR DECEMBER’S
SPECIAL OF THE MONTH

MONTHLY DISCOUNTS
APPLICABLE TO END-USERS ONLY

Prices and specdications sumec! 10 change withoul nolice

W & W ASSOCIATES | acEin
800 South Broadway, Hicksville, N.Y. 11801 _ | FreE Gl
WORLD WIDE DISTRIBUTORSHIPS FNAILABLE PLEASE INQUIRE - :

s _
c;:] In U S. & Canada Call Toll Free {8{)0) 221- 0?32 e In NYS (516) 942-0011 = FAX: (516) 942- 1944

M. ST%RC

1))

HE

'M

:

\\4//.

By simply changing adapter cups the
MASTERCHARGER® wiill charge any Yaesu,
Motorola, lcom, Kenwood, Alinco etc.

2-Way Radio Battery

AND PRICE LIST
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Homing IN

Number 12 on your Feedback card

Joe Moell PE. KBOV
PO Box 2508
Fullerton CA 92633

Motorized Beams,
Santa Barbara Style

One reason that VHF hidden lrans-
mitter hunting is a growing activity for
ham clubs is thal il's inexpensive 0
get started. You can go on foxhunts or
T-hunts (as these evenls are called)
with the 2 meter radio you have now, if
it has an S-meter.

A quad, yagi, or other radio direc-
tion finding (RDF) antenna is cheap,
especially if you make it yourself from
PVC pipe and wire or from scrap TV
antenna lubing. Add an RF attenuator
made from some toggle switches, car-
bon resistors, and copper-clad board,
mount the beam on your car, and
you're sel. Such a setup is more than
adequate to win many hunts, with
practice.

However, like participants in any
other sport, T-hunters are always look-
ing for an advantage over the competi-
tion. Decades ago, they discovered
that a polar display of signal strength
versus direction gives a much better

Radio Direction Finding

understanding of signal characteristics
than an S-meter alone, particularly
when hunting among tall buildings or
hills that bounce and scatter 2 meter
signals.

“Homing In" covered theory and ad-
vantages of polar displays in detail
with actual trace photos in October
1992, KK6CU's home-brew mabile im-
plementation of the scheme was fea-
tured in the following issue, complete
with motorized quad and storage
scope indicator. Now two T-hunters
from Santa Barbara, California, have
found a way for penny-pinching tinker-
ers to have a polar display and motor-
ized beam without the expense of a
storage monitor and the hassle and
noise of RF slip rings.

Look! No Slip Rings!

Tom King KABSOX works in marine
electronics al the Santa Barbara har-
bor. Kerry Provancha KK60S enjoys
mechanical engineering challenges.
Together, they created the RADAD,
which stands for “RAdio Detection And
Direction” (see Figure 1). As passers-
by admired it at a recent ham radio
swap meel, | interviewed them and

¥

Photo A. Kerry Provancha KK60OS brought the RADAD io the TRW swap mee
and unscrewed the covers lo reveal the anlenna tuming mechanism.

they eagerly told me how it came
about.

KK60S: "We were looking for a
long persistence phosphor cathode
ray tube (CRT) display, rather than a
storage scope, because a storage
scope needs to be cleared all the
lime.”

KAGSOX: “I happened to get some
junk marine radars. The magnetron
transmitting tubes had croaked or the
high voltage boards had gone up In
flames. They're economically unre-
pairable for marine service because |

can't get tubes or power supplies a
reasonable cost. Fortunately, thost
parts aren't needed for RDF."

KKBOS: "Of course, the microwawvi
transmitter, receiver, and horn antenn;
were of no use, but we retained th
rest of the radar essenlially infact. Wi
changed the antenna drive motor be
cause we wanted dilferent rotatio
speeds (see Pholo A).”

KABSOX: “Sometimes we want L
paint the RDF picture slowly ant
sometimes fast, depending on whe
the hider is doing. So we used a 3!

Amateur Radio Language Guide

= Hundreds of phrases, especially for the ham radio operalor
=¥ol. 1 - French, Spanish, German, Japanese  Polsh

* Vol 2 - Swedish, Italian, Portugese, Croatian, Norwegian

= Val. 3 - Aussian, Danish, Czech, Korean, Hawaiian

= Vol 4 - Chinese, Duich, Finish, Romanian, Vietnamese

(CGI‘HETBEHH] ?

SWR < 1.2:1 across the band
Gaincofa 15 fi Yam

No dimension over 7 fi

40 dB Front-to Back Rauo
60° Half-power Beamwidth
Mounts directly o0 mast

Quality Microwave TV Aniennas

WIRELESS CABLE - IFTS - MMDS - Amatew T'
Utira Gain 50db{+} » Toneable 1.9 o 2.7 G
* 55-Channel Dish Systern  $199.95
» 36-Channel Dish S 21995
« 20-Channel Dish Systern $124 95

& Dptons Commercsg Gnd Anlenmg (1ot shownj Ado 550 0

= Vol. 5 - Hungarian, Arabic, Phillipino, Turkish, Indonesian
Send $10. per volume U.5., $12 outside U.S. 10;
ROSE, P.O. Box 786, Mundelein, || 60060-0796

s Yag Arternas, Componants. Custom Tuning Avaiadie
# Cail or write [SASE) far * FHEE Latalog

#ISSWS" PHILLIPS-TECH ELECTRONICS
nilh H'l_nllm P.0. Box B533 « Scotisdale, AZ B5252

Vertical or Horizontal Polanzation
2meters $145, 220 MHz $145. 70 cm $115, Dual 136/430 5165

Weighs only 10 Ibs. Add $11 Shipping & Handling. Info S1.
LIFETIME  (602) 947-7700 ($3.00 Credit all phone orders)
S pea k To The World AntennasWest Order HotLine WARRANTY _ MasteCard o Viss » Ameican Express o COD's « Quanity Pricn
\ Box 30062 Provo UT 84605 801 375 8425 2 CIRCLE 249 ON READER SERVICE CAR

ln ————
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

Microprocessor Based ROANOAK DOPPLER DF

Development Systems

DTMF Decoder $89.95

DTMF-1. Decodes, stores and downloads DTMF to
PC. The heart of a complex DTMF controller system.

Fox Hunt TX Controller $69.95

FC-1. Controis 2 IDs, ID nterval, delay start time.
Programs from PC.

68HC11 Microcontroller $59.95

SBC-2. Develop your own rr'molpmmam roject|
Programs in assembly complet mmFIé'C

WITH TEC-200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
® Iron 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 NY Res. add sales tax
T'he MEADOWLAKE Corp.

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

-_—

All are low power CMOS,
<30 ma, 5 volits DC. Small

size, 3.1° X 3.6". Complete
documentation included.
Add $3.50 for shipping. MD
residenis add 9%5 tax.

Pre-paid or COD only.

8%| LDG Electronics
#| 1445 Parran Road
410-586-2177

At last there is a P.C. board to build the famous Roanoak
Doppler Direction Finder. Good for locating interference!
Ready to assemble board and components............. $87.50

“Transmifter Hunting™ TAB Books 323 ppg ..o 21995
{Thes calbravon procedure lor thes wnst can only be found in thes book )

Caiformas resadents add 775" sales tax 52 90 Shppeg Per hemn

Douglas RF Devices

P.O. Box 246925
Sacramento, CA 95824-6925

(916) 688-5647
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Photo B. The RADAD display unit mounts on the floor hump. Tom made a new
front panel and mounted the RF attenuator box on a bracket for easy access.

+olt DC motor and built a variable volt-
ige inverter to control speed.”

KK60S: “It's difficult to find motors
~ith adequate torgue over a wide
speed range. We use a DC gearhead
ype about 5 inches long, about 100
nch-lbs. torque.”

KOOV: "How did you make the
‘adar scope show 2 meter bearings?”

KABSOX: “It was very simple. All
he CRT power supply and sweep cir-
:uitry is already there (see Photo B)."

KKGOS: “The electronic yoke in the
display follows a resolver, which is
geared to the antenna (Photo C).
Whaltever speed lhe resolver goes,
the yoke on the CRT follows exactly.
There is no mechanical stuff in the
yoke.”

KAGBSOX: "As the antenna turns,
the yoke sweeps the CRT electron
beam in a circle. In addition, the radar
control head generates a linear voit-
age ramp that sweeps the beam from

screen center loward the edge at
about 200,000 times per second.”

KKB0OS: "We compare receiver S-
meter vollage with the ramp voltage.
The comparator triggers a one-shot to
produce pips, replacing the radar
pulse. it pulses the CRT cathode neg-
ative for 1.5 microseconds. The S-me-
ter voltage compared against the ramp
determines how far out on the screen
from the center you get pips. The re-
solver tells where on the azimuth cir-
cle to put the pips.”

K@OV: “So at 200,000 pips per
second, it looks like a continuous line
is being drawn on the screen.”

KAGSOX: “Right. Full scale on the
S-meler equals maximum deflection to
the edge of the screen. The interface
was done with one LM339 quad op
amp IC."

K@OV: "What about your antenna
design?”

KABSOX: “We went through about
a half dozen iterations of the antenna.”

KK60S: “We Iried to make one that
would fit inside the radar’'s plastic
radome so there would be no wind-
loading. But it was a negalive gain an-
lenna without a decent pattern. It
would probably work on 450 MHz, but
not on 2 meters.”

K@OV: "5o you made a full-sized 2
meter beam to get good sensitivity?"

KABSOX: “Yes. We solved the ro-
tary joint problem by using an AEA
half-wave whip antenna as the fixed-

mounted driven element. The direclors
and reflectors rotate around it. It gives
a beautiful pattem.”

KKB60OS: "There are no slip rings.
The driven element mounts on a BNC
that never rotates, so il's noise-free
(see Photo D). The coax goes right up
through the center of the waveguide
where the radar output used to be.
The antenna is a three-element yagi,
made of a PVC pipe upright and
crossbar. Two directors and a trigonal
reflector rotate around the driven ele-
ment. It's all painted stealth black and
sits on a rack that bolts to the car-top
carrier (see Photo E).”

KOOV: "Was the trigonal reflector
used for a better pattern or for me-
chanical balance?”

KAG6SOX: “Both. We had a single
reflector at first. When we changed to
the trigonal reflector, the lobes on
each side dropped by 5 dB and the
back lobe completely disappeared.
We measured 0.7 dB more gain, too.”

KKB0OS: “Now the antenna was me-
chanically balanced almost periectiy.”

KABSOX: "But we discovered thal
mechanical balance is nol the same
as windload balance. Even with the
triple reflector, when we were going
down the road at 40 MPH, it would
stall. We then added a small fin on the
back. Now we can drive up to 55 MPH
with no problems.”

KAOV: "How do you shrink the dis-
play size as you close in?"

CALL NOW! 1-800-377-2339

Use tha
REPEATEE MAP to find the
er you are looking for!
HIGH ALITY laminated
olastic card with mup of your
siuia (Cdlifomia
Nuﬂh or Sr.:ufh CA)
repeaters on the
runi und other bands on the
aack. Because it's
aminated, it's tough and
‘ugged. YOU'LL LOVE IT!

$ 3 9 INCLUDES:

144 MHz 220 MHz
440 MHz 900 MMz

TS0 O

23801 NW 1st Ave.

QUICK-N-EASY | ke

Our
available in book form!
our new

States, all
Mexico,
Carribbean!
location, repeaters, highways, ham
dealers, and tourist
PERFECT FOR TRAVEL! More than 175

pages!
ORDER TODAY?!

B NEW!
1993-94

IHGLUDES.

10M
hu:
220 M

900 MHz
1.2 GHz

Repeater

umnuw

book includes uI S

Canadian Provinces,
Central America and the
show city

information!

$9.95

CATALOG $2

REFUNDED WITH PURCHASE

Ridgefield, WA 98642-8830
CALL TODAY! 1(800) 377-2339

Dedler Inquines Weicome
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TOLL
FREE

KENWOOD

CALL FOR ALL KENWOOD

PRICING AND

1-800-666-0908 Groers oncy

F1-330
NEWF

" 4
e ——
FT-5100
s 75200

CALL FOR ALL YAESU
RADIOS & ACCESSCORIES

C-W2TAT
C BA

CALL FOR ALL ICOM =

05807 CALL
FOR
ALINCO ALL
DR-800T ALINCO
=80T, LFETT
nEw ICOM

'STANDARD

CALL FOR ALL STANDARD

AEA = ASTRON = AZDEN =« COMET » CUSHCRAFT = DIAMOND = I{;HTFIIJHIGE
MFJ » SANGEAN » SONY SHORTWAVE = DRAKE * MANY MORE...

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0808 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR. FAX 203-667-3561

LENTINI COMMUNICATIONS INC.

21 GARFIELD STF?EET NEWINGTGN CTroetit

Hours: M-F 10-6.
SAT. 10-4

Same Day
Shipping
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