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[COM Next Generation
Dual Band Performance!

ULTRA HIGH SPEED SCAN - Cartch more of what's coing on! The
[C-2350H scans twice as fast as older models”, and there are 7different
scan modes to choose from' WIDE BAND RECEIVE - Monitor more
frequencies right “out of the box™ (no modification necessary}. including
aircraft, public safety. police. fire. marine. weather. and more (receive
|18-174 MHz). CRYSTAL CLEAR RECEPTION - The built-in. adjustable
(to 10db) RF attenuator improves blocking characteristics
and provides a wide squelch

-

sensitivity range, enabling crystal clear reception of desired
signals while fighting IMD (intermodulation distortion) from pagers, land
mobile equipment. and other forms of interference. A GOMBINATION OF
GREAT FEATURES AT A VERY AFFORDABLE PRICE! Listen in on all the
action using the IC-23350H and discover what a great value this next
generation radio 1s! Visit vour ICOM dealer today and hear more of what

VOU VE DECTI missInge.,

2390H FEATURES:

15 Waits) & 440 MHz (35 Watts)
and [158-174 MHz)
hannel Memory Backed Up
with EEPROM

* M

Call ICOM’s brochure hotline: (206) 450-6088. or conme o retece spper = e ot o
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PEAK

PERFORMANCE
LOW POWER

The KPC-3 offers more performance

than any other TNC in its price
range. No wonder it's the #1-selling
TNC on the market today. And now,
the KPC-3 can connect to GPS
receivers with an NMEA-0183 inter-
face. And it’s the only TNC with
enhanced GPS operations, including
multiple string parsing; storage of out-
going data in tracking buffers; time-
slotted broadcast-
ing based on the
GPS clock (so

multiple stations

Kantronics KPC-3

can report with-
out collision);
and remote access
to reconfigure the
GPS unit. Like

all Kantronics

TNCs, the KPC-3
is thoroughly contemporary; it can run
on a 9-volt battery, and it’s portable.

It also provides more than 20K of per-
sonal mailbox space that inexpensively
expands to 100K.

Get your own KPC-3 today.
It's just the lift you've been needing.

Kantronics

For more information, contact your

authorized Kantronics dealer or Kantronics at
1202 E. 23rd St.. Lawrence, KS 66046-5006
0]13-842-7745 FAX 913-842-2031.



Now
The Company That Takes You
Around The World Lets You Take
e World Around With You.

The Drake SW8 - Finally, Professional Desktop
Performance In An Affordable, Portable World Band Shortwave.

The company that has been Drake SW8 includes many of technology and portability.
setting the standards in premium- | the same features that have made | The Drake SWS.

quality world band shortwave Drake a perennial favorite of To order your SW8 direct,
performance now puts top-of- | experts —superb audio, versatility, | for more information, or for |
the-line features and technology | and the unique combination of the dealer nearest you call.

L at your fingertips with the professional quality and functional 1 8 OO 9 68'77 53

SW8. . .wherever you want to simplicity. So tune in the world
take it. Designed for both desktop | and get the best of all worlds —
use and easy portability, the quality and affordability, desktop

DRAKE SW8 Worid Band
Shortwave Receiver

RL Drake Eﬂnﬂﬁ.ﬂ} *P.0. Box 3006 » Mﬂmﬁburﬂ OH45343-USA ©1555 The AL Drake Company
CIRCLE 147 ON READER SERVICE CARD
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On the cover: Season’s Greetings From North Pole

This month’s cover photo comes from George Pataki WB2AQC, 84-47 Kendrick Place, Jamaica NY 11432. George
visited 90 amateur radio operalors in 15 localities, and took 640 photographs during his summer, 1994 tour of Alaska.
Our cover photo from the town of North Pole, Alaska, features Joel WL7AI sending us Season’s Greetings from his very
tall and well-anchored tower sporting a three element Yagi and his repealer antenna. Also in North Pole, George metl
Eric KL7AJ and his 16 year old son David WL7NK and the family of Ed KL7XD, his wife, Sandy WL7PQ, their daughter,
Danielle WL7QW, and their two sons, Bill KLTTC and Mike, KL7YY who send their Season’'s Greelings as well.

Printed in the USA by
Quad Graphics

Manuscripts: Contributions for
possible publication are most
welcome. We'll do the best we can
o retum anything you request, but
we assume no responsibility for
loss or damage. Payment for
submitted articles will be made
upon publication. Please submit
both a disk and a hard copy of
your article (IBM or Mac formats),
carefully checked drawings and
schematics, and the clearest, best
locussed and lighted pholos you
can manage. “How to write for 73°
guidelines are available on
request. US citizens must include
their Social Security number with
submitted manuscripts so we can
submit it to you know who.

Feedback: Any circuit works better with feedback, so please take the time to report on how much you like,
hate, or don't care one way or the other about the articles and columns in this issue. G = greall, O = okay, and
U = ugh. The G's and O's will be continued. Enough U's and it's Silent Keysville., Hey, this is your
communications medium, so don't just sit there scratching your...er...head. FYl: Feedback "number” is the
page number on which the article or column starts as shown in the index.

73 Amateur Radio Today (ISSN 1052-2522) is published monthly by 73 Magazine, 70 N202, Peterborough
NH 03458-1107. The entire conlents ©1995 by 73 Magazine. No part of this publication may be reproduced
without written permission of the publisher, which is not all that difficult to get. The subscription rate is: one
year $24.97, two years $39.97; Canada: one year $34.21, two years $57.75, including postage and 7% GST.
Foreign postage: $19 surface, $42 airmail additional per year, payable in US funds on a US bank. Second
class postage Is paid at Peterborough, NH, and at additional mailing offices. Canadian second class mall
registration #178101. Canadian GST registration #125393314. Microfilm edition: University Microfilm, Ann
Arbor MI 48106. POSTMASTER: Send address changes to 73 Amateir Aadio Today, 70 N202, Peterborough

NH 03458-1107.

Contract: The mere possession of this magazine constitutes an iron-clad legally binding contract between
you and Kindly Old Wayne Green, the Publisher, wherein you agree to scour your newspapers and olther
magazines for items which you think, from reading his lengthy editorials, will interest said publisher.
Furthermore, you agree to either send him the clippings or reasonably legible copies. And it wouldn’t hurt you
one little bit to keep copies of said clippings near your station mike to help you find better things to talk about
than your rig or antenna.
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NEVER sAY DIE

Number 1 on your Feedback card

Builder’s Alert!

If you're not into designing and
building little electronic gadgets,
skip this, it's not for you.

It all started when an envelope
arrived with a little bag of hardware
init. Oh, I'd seen the Sescom ads,
but | hadn't really understood how
neat their equipment boxes were.
| spent a lot of years at the work-
bench making all kinds of elec-
tronic stuff, but nothing as cute as
these had ever been available.
Considering the size parts used to
be, nothing | could have made
back then would have fitted into
most of these boxes.

So | contacted Sescom to see
if they might be interested in me
helping them get the boxes better
known. Not being crazy, they
agreed. Here's the deal. For any
article | publish that uses one of
their boxes they’ll send a $50
check to the author, and that's in
addition to the pittance | shell out
for good construction projects. A
little bonus. Well, since their boxes
only cost from $2 to $6, that's a
good gamble for any builder.

Don’t go away, I'm not done.

Sescom also makes some re-
markably inexpensive modules for
various audio applications. SIPs.
These are also cute little buggers.
If you can figure out some
hamshack applications for these
and come up with an article | can't
refuse, Sescom is offering a $100
reward, plus whatever you can
squeeze out of Never Spend a
Dollar.

There are 23 varieties so far,
ranging from $15 to $35; things
like mike pre-amps, remote vol-
ume control, automatic level con-
trols, etc. These miniature circuit
boards aren't much larger than
ICs.

Wayne Green W2NSD/1

I'm still not done.

Sescom makes most of their
SIPs in fairly short runs, so they
don't need to have a market for
tens of thousands to be interested
iIn making more SIPs available.
What they need is for you to brain-
storm a small circuit and send
them a prototype. If they like what
you've done they'll swing into ac-
tion and add it to their catalog, with
you getting $100 up front for the
idea, plus a royalty on every sale.
And | would expect, at the very
least, an article from you on your
handywork. With good photos.

If your brain is all fogged up due
to your poisoning yourself with
mercury (fillings), Big Macs,
Nutrasweet, Bud Light, and so on,
then you can substitute some re-
search into ham rag back issues
for the creativity you'd otherwise
have.

Sescom is mostly into audio cir-
cuits, but with your help maybe we
can get them to start making some
RF modules. Maybe some digital
too. I'd love to have a module that
would send my call digitally every
time | push the mike button. At
9600 baud it would zip by like that.
Then I'd want another module to
decipher the signal when it's used
by others. The next thing you know
we d start seeing some of the big
companies building this into their
rgs, with a little LCD readout on
the receiver giving the call of the
station you're receiving.

What else do you need?

How long will it be before we
have a module in our rigs that we
can load a digitized picture of our-
selves into? That takes me back
to the early slow-scan days around
1970, when | had three cameras
set up in my shack, with one aimed
at a menu board, a second at a
slide projector, and the third at me.
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And there was this guy in Caracas
who used to send hours and hours
of Playboy centerfolds.

And the time when | went to
Navassa to operate as KC4DX
and took along some slow-scan
QSOs on audio tape, plus a re-
corder to see what I'd received
after | got home. | remember call-
ing in on the slow scan channel
on 20m and being told to go away
because there was (wow!) a Mexi-
can station on there that everyone
wanted to contact. So | moved up
the band and gave a few of the
more alert slow-scanners a new
country, while the herd were work-
ing that Mexican SSTV station.

Get out your soldering pencil
and let's see what you can do to
have some fun and maybe even
get Sescom better known.

Reminder For Skiers

Snow permitting, am | going to
see you at Aspen January 4-11th,
HT in hand so we can talk while
on the lifts? That's the low season
at Aspen, when prices are reason-
able and the lift lines minimal (or
less). And think of the fun we'll
have solving amateur radio's prob-
lems over some delicious dinners.
Mmm. We've had mini-hamfests at
Aspen for many years and had a
ball. Skiing is half price if you're
over 65, and free at 70. There
probably are some better places
in the world to ski, | just haven't
found them yet. Let me know via
fax: 603-588-3205 or via
ProFusion@AOL.com.

Cuban QSLs

A letter from Thomas Hark
KBB8TAG enclosed a note he'd
gotten from Oscar C0O20J, ex-
plaining about his problem getting
QSL cards, even though they've
been sent to his post office box in
Cuba. Oscar has been busy this
last summer working American

grid squares on both 2m and 6m
via tropo and sporadic-E, hoping
to be able to get the VOCC award.
But with 75-80% of the QSL cards
not making it through the Cuban
postal system, he's not getting the
needed confirmations. A big part
of the problem may be the $1 and
$5 Green Stamps enclosed as in-
centives for a fast response. |
suspect Oscar could get 100% of
his wanted cards if he lined up an
American QSL manager.

DXers can do well with Green
Stamps if they can actually get
their mail. | remember talking with
Don Miller WOWNV back in the
1960s when he was going around
the world DXpeditioning. He
claimed that he was making over
$50,000 a year charging for QSLs,
with no income tax, since there
was no way for the IRS to find out
about it. And that would be more
like $500,000 in todays dollarettes.
Say, does anyone know if Don's
out of prison yet?

Too bad if you missed the fun
last summer on six meters. Many
days it was hotter'n a pistol. With
the sun spots cranking up, how
about getting set up to have some
DXing fun on 6m next summer?

Wayne Wrong On EMFs!

Well, that's what a lot of read-
ers have been saying, putting me
down as just another hysterical
eco-nut. After all, they've been
saying, if there was any real prob-
lem the Health Department or the
EPA would have acted long ago.
Sure, like they've whipped into
action in the case of cigarettes,
which are a long-proven cause of
sickness and death. Heck, ciga-
rettes kill more Americans every
year than AIDS, drugs, automobile
accidents, and murders combined.
But is that enough to warrant ac-
tion? Not when the tobacco

Continued on page 74
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LETTERS

Mike Carbaugh WA3HDQ
First a little background info. I've
had my ticket since 10th grade in
1967. | worked a lot of 6 meter AM
and 2m FM, back when 2m was
fun. Seems like now-a-days each
repeater has its own little “group.”
But | still use an HT in the car. |
commute 52 miles one way and
it's nice to have.

| faded away from Ham Radio
back in the late 70s. Since Techs
were given 10m, | got back on the
airin 1992. | run a barefoot-no frills
station consisting of (1) Kenwood
520SE and Realistic HTX 100,
mobile 10m; (2) 10m vertical; (3)
HQ Mini-Quad, 6, 10, 15, 20
meters. (4) Coaxial dipole for 40m.
Thanks to Radio Funfor info on
construction. (5) Just purchased a
PK-88 TNC, (6) searching for PC
or Dumb Terminal. (7) Joined
AMSAT and listen to the “birds.”
(8) Realistic HTX 200 m HT.

Some random thoughts for
newer ham and others. (1) 2m/
10m crosslink repeaters are a lot
of fun. Try them out if any are in
your area. (2) send an SASE or
postage when QSLing. (3) Clubs
do more for newer or lower grade
licensed hams - let them do some
operating at field days, during con-
tests and special events. Loosen
up the meetings, don't hold every
one strictly to business. (4) Don't
be so quick to point out a new-
comer to the repeater made a mis-
take and said “Break.” (5) Look
what Techs and Novice did to ac-
tivity on 10m! Allotment of more
privileges on HF bands could in-
crease our amateur ranks. (6) My
last 125 10m contacts: 63 were
Tech or Novice; 20 General class;
24 Advance class; 18 Extra class.
(7) Seems to me everyone is tak-
ing advantage of Tech Plus and
Novice activity on 10m. (8) What
could we bring to other HF bands?
15 meters?

One final thought: | agree with
you and so do many other silent
hams - to “Hell with the Code.” It's
holding many good potential ham
back.

Steven Katz WB2WIK/6. Your
October editorial in 12 re “Money
Ideas,” etc., brought to mind
something that many hams know
about and very few capitalize on.
Many hams, including you and me,
are PC nuts who have been there

Number 6 on your Feedback card

From the Ham Shack

since the beginning. | had a “Sol”
in 1976, followed by my first “real”
PC, an Apple Il, in 1978. First DOS
system (IBM-PC) in 1983. Lack-
ing available software in the early
days, | wrote a lot of BASIC pro-
grams myself, as I'm sure you did.
| now work in the PC peripherals
industry and my office is in a build-
Ing originally built and occupied by
Pertec, the first real hard disk drive
manufacturer in the U.S. They
became part of DDC and then fi-
nally folded some years back, but
FPertec launched a lot of busi-
nesses, including Micropolis (also
here in Chatsworth, CA), Tandon
and others. | feel like a dinosaur
in this industry that is only maybe
18 years old. Sigh.

The business opportunities in
PC peripherals are abundant.
With read-write optical media and
mechanisms becoming so afford-
able, floppy disks will soon be a
thing of the past. Hard disks are
already at 9 Gb and Micropolis
(and probably others) are devel-
oping 18-19 Gb drives right now.
RAID systems (Redundant Arrays
of Independent Disks) for fault-tol-
erant data storage are becoming
s0 popular that “hackers” already
have them, including systems ca-
pable of storing 63 Gb of data in
fail-safe setups that can't lose a
single Byte of data even in a disk
‘crash.” Pinnacle Micro and oth-
ers are introducing 4.6 Gb optical
read-write mechanisms with very
affordable media. Where will it
end? Nobody can possibly predict,
but there's surely no end in sight.

My 4-1/2 year-old daughter
knows how to operate Windows
95. The information superhighway
is alive and well, and anyone who
isn't on the Net is almost passé. |
think the latest figures indicate
some 35 million users on the
World Wide Web, and this is
bound to double in the next year
or two. Highly competent PCs for
less than pocket change abound
in the marketplace. How can
hams cash in on this? It's obvi-
ous. Networking and performing
value-added retail services. The
whole industry is so simple to un-
derstand thatit’s populated mostly
by folks who barely graduated
high school. CD-ROMSs are almost
a thing of the past, since record-
able CD mechanisms have be-
come both available and
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affordable. Pinnacle’s new Apex
4.6 Gb drive is priced within reach
of anyone who can buy lunch, and
as prices continue to drop there
will be no reason the average
hacker can't afford a 14-disk ar-
ray jukebox for home entertain-
ment. But end users are so silly
they will continue to need integra-
tors who are added-value
resellers. And many folks would
like to be part of the Web, but have
no idea how to get on.

This is a fantastic business op-
portunity for thousands of hams
who have any inkling whatever
about how to set up a PC with a
modem and get on line with an
Internet provider. It's child’s play,
and as amazing as it sounds, thou-
sands of slightly technically-in-
clined individuals are making a
great deal of money being part of
the Superhighway. Mind you,
these are shori-term opportunities.
Technology progresses faster than
most of us can keep up, and many
might have to be satisfied making
their first million in the next year
or two and then retire to operating
from Tahiti.

It's progressing faster than most
could possibly imagine or keep up.
But the money is available and
there for the taking for enterpris-
ing folks who don’t mind working.
It doesn't take any financial invest-
ment, only the time to study and
keep abreast of the rapidly chang-
ing technology. Banks, insurance
companies, law firms et al, all need
fault-tolerant data storage. How
many hams are in this field? Raise
your hands. Pity. Not very many.
Tsk.

It's no good Steve, 20 years ago
| tried hard to get hams to take
advantage of the exploding com-
puter field. The industry grew at
235% a year for its first seven
years, just as I'd predicted. Thou-
sands of people made millions.
Some made billions. But you're
right, the industry is still growing
fast and shows no sign of slowing
down, so there’s plenty of money
out there for manufacturers, pro-
grammers, consultants, and ser-
vice providers. Any ham could live
in a dream ham location and have
a dream ham station, if he wanted
to. All it takes is some self-educa-
tion in computers and the gump-
tion to do it. It doesn’t take a lot of
brains to be a computer Ph.D., just
some work., Wayne.

Michael Forinash KBORIA.
Wayne, I've only been reading 73
for two years, but | think you're

doing a fine job. No complaints.
Suggestions? Why not run an oc-
casional photo of vintage equip-
ment on the cover? | missed out
on the 20s, 30s, and 40s, but | love
looking at equipment from those
periods. And how about more QRP
projects?

Anyone got a good photo of a
mint SW-3 or a Skyrider Diversity
we can run on the cover? Wayne.

Sid Choudhry KK6RN. | no-
ticed in the September cover pic-
ture of your shack that you have a
Palomar PT2500 antenna tuner
just like mine. I've been looking
everywhere for a manual for this
tuner. Even Palomar hasn't been
able to find one. | wonder if you
have one you could copy for me?
Nope, mine’s long gone, but I'll bet
one of our readers can help. Sid’s
at 2487 Cliff Road, Upland, CA
91784. Wayne.

Frank Rumph KDA4DZI.
Wayne, a while back you asked
hams to be courteous. A lot of
them are nasty to each other on
the air and the newspapers are
telling us that violence has in-
creased alarmingly among our
youth since 1983. This was when
Nutrasweet was introduced. Coin-
cidence? Aspertame has been
called a mind-altering drug and
I've seen its effect on my wife af-
ter eating just one package of diet
Jello pudding. Coincidence? | just
use lvory soap to wash my hair
and my sense of smell is working
fine. We had a policeman come to
our ham club to talk about crime,
He said if you use Mace on a per-
son who has taken drugs it makes
them more violent.

Nutrasweet (aspartame) looks
to me like proof positive that
money buys the FDA, just like it
does our congress. Endless re-
ports of it’s side effects show it can
be devestating. Perhaps we
should ask that any ham who has
downed a diet cola or soda not
operate for 24 hours. That might
even clean up 14,313. But would
it keep K1MAN off the air? Wayne.

Kintzonidis Sriros SV2BXC
We had a tremendous 2m band
opening on June 2nd. | was run-
ning 50 watts and got a 59 from
FSENZO and then again from
F5IRS, a path of about 2280 km!
Then | worked F1CCB, HB9JAW,
HB9RSO, and HBI9SNR, all on
144 .250 using FM. The sporadic-
E was so strong | could hear HTs
and it lasted for about an hour

Continued on page 82



WWV RECEIVER

Get time & fre-
quency checks
without  buying
multiband hf rcvr. Very sensitive and se-
lective xtal controlfed superhet, dedicated
to listening to WWV on 10,000 MHz
Performance rivals the most expensive re-
CRIVars, .. only $59 kit, $99 wit.

LOW NOISE
RECEIVER PREAMPS

LNG-(") /=i

stilonly $59 4/ & ,
wired&tested e J

FEATURES:
« Very low noise: 0.7dB nf vhf, 0.8dB uhf
« High gain: 13-20dB (depends on fraq)
» Wide dynamic range - resist overload

» Stable: dual-gate GAS FET
*Specify tuning range: ' 26-30, 46-56, 137-138, 139
152, #_52'-1 f2, 210-230, 400-470, BGG‘-_F:EC_' fH'Hz.

% - LNW-(*)

8’ MINIATURE
! PREAMP
still only $29 xit. $44 wicodstested

» Low-cost MOSFET preamp

» Small size. Only 5/8"W x 1-5/8"L x %"H
e Nf 1.2dB vhf, 1.5d8 uhf

« Solder termunals for coax & pwr connect.
“Spacily luning range: 25-35 35-35 55-80. 30-120
120-150 180-200 200-270. 490-500 Mz

HELICAL RESONATORS

: Helical resonator
g 'Er'_!r il lI filters may reduce
gl j ! yourintermod &
LIRS cross-band inter-
| ference.

MODEL HRF-(*), $59 vhf, §99 uhr,
*Specify luning range. 136-140, 142-150, 150-162,
162-174, 213-233. 420-470

RECEIVING
CONVERTERS

Low noise . ,~
converters to —_ (}

Y, |
B

receive vhi

& uhf bands -

on a 10M receiver. - -¥

= Inpit ranges avail: 50-52, 136-138
144-146, 145-147, 146-148, 220-222, 222-
224 MHz, 432-434, 435437, 43554375,
and 439.25 (atv conv. to chan 3)

» Kit less case $49, kit wicase & BNC
jacks $79, w&t in case $599.

TRANSMITTING
CONVERTE RS

Models to

XV2 for vhf and XV4 for uhf,
convert 10M ssb, cw. fm, elc. 1o 2M, 432,

435, and atv. 1W output Kit only $89
(vhf), $99 (uhf). PA's up fo 45W availlable

REPEATER CONTROLLERS

HE,., ZCWID-2.
+~° Eprom-
controlied, minia-
ture, easy to build,
low power CMOS,

(specify call) .. only $54 kit, $79 wit
COR-6. ﬂﬂﬂ .
Real Voice ID

on one board.
hgital ic records
up to 20 sec-
onds of vyour
voice, Can rec-
ord multiple id
messages, Tail
and time-out timers, courtesy beep, solid-
state relay to key transmitter.

kit $99, wit 5149
COR-3 CC}H hmers r::uurtbeep kltﬂﬂ
CWID. Diwode programmable ... ... kit $§59
COR-4. Complete COR and CWID all on

i‘m-
4 32 o}

\ l"‘:" j .'I.fl
.'I.. v

one board. CMOS logic for low power
consumption EPROM programmed
(specify call) kit $99, wit $149

ACCESSORIES

DVR-1 DIGITAL VOICE RECORDER. Re-
cords up to 20 sec. of your voice with built-
in mic. or external mic. Terrific as voice
ID'er for repeaters or fox hunt xmitr, con-
test caller, radio
notepad, etc. Ex-
tensive manual tells
how to use multiple
messages adapt to
many applications.

kit $59, w&t 5§99

TD-4
SELECTIVE
CALLING
MODULE.
Versatile dtmf
controller with 1 ~
latching output.
Mutes speaker
until someone
calls by sending your 4-digit tt code. Or
use it with a long tt zero digit to alert any-
one in club for emergencies. Also may be
used to control autopatch or other de-
vice, like TD-2 except only one output
Ry S I-:lt 549 wkt $78

TD-E CTCSS DECDDEHJEHCDDEH Pre-
vents access 0 repealer or receiver un-
less proper tone is present. Tone outpul
for transmitiers, too kit $29, wit $55

AUTOPATCHES

AF-3 REPEATER AUTOPATCH. Reverse
patch and phone line remote conltrol
kit $89, wired & tested $139
AP-2 SIMPLEX AUTOPATCH Timing
Board. Use with above for simplex oper-
ation using a transceiver. ... . kit$39
TD-Z DTMF DECODER/CONTROLLER.
16 digits, jumper-programmable, toll-call
restrictor. Can turmn 5 functions on/off,
.. kit $79, wired & tested $129

"DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 DEMODULATOR. Run up to
1200 baud digital signals through any fm
transmitter & receiver _____kits $49, wit $79

2600 BAUD DIGITAL RF LINKS. Call for
info on low-cost packet networking sys-
tem: MO-98 Modem and special versions
of our 144, 220, or 450 MHz fm xmirs and
revrs. Use directly with most TNC's. Fasl
diode-switched PA's output 15 or 5S0W

L

« Buy at low, factory-direct net prices and save!
« For complete info, call or write for free catalog.
(Send $2 for overseas air mail.)

* Order by mail, fax, or phone(s-12 AM, 1-5 PM eastern tima).

*Min. $5 S&H {;harg'&fur first pound plus add’'l weight & Insurance.
« Use VISA, Mastercard, Discover, check, or UPS C.0O.D.

You get more features for your dollar with our

REP-200 REPEATER

A fully 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!

Kit still only $1095
w&f still only $1295
50 & 900 MHz bands slightiy highar = REP-200 n:uur"
«Available for the 50-54, "'——-—-.______———-__ |
143-174, 213-233, 420- s
475, EDE—EEE MHz bands.
«FCC type accepted for
commercial service in150 & 450 bands

uuuuuuuu

(Mequest catalog for detfaiis.)

REP-2001 Voice Message Repeater. As above, except includes
Digital Voice Recorder. Allows message up to 20 sec. to be remotely recorded off
the air. Play back at user request by DTMF command, or as a penodical voice id,
or both. Great for making club announcements! ... . adds only $100!

REP-200C Economy Repeater. Uses COR-6 Controller (no DTMF
control or autopatch). Features real-voice ID __Kit only $795, wi&t $1195

REP-200N Repeater. Want to use your own controlier? No problem! We'll
make you a repeater with rf modules only Kit only $695, w&t $395

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

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

FM EXCITERS: 2W continuous duty,

FCC type accepted for com'l bands.

» TAS51: 50-54, 143-174, or 213-233MHz
« TA451: 420-475 MHz . New low price/
Either model kit $99, wit $169.
« TAS01: 902-928 MHz, (0.5W out),

New low - wit$198.

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Output levels from
10W to 100W. Models starting at $99.

FM RECEIVERS:
s~ _R100 FM RECEIVERS for 46-54
%’;EW;} 72-76, 140-175, or 216-225 MHz
it Very sensitive — 0.15uV, excep-
tional selectivity — both crystal & ceramic f
filters for =100dB at £12kHz (best available
anywherﬂ-} flutter-proof squelch. :

~MNew low price! kit $129, wit $189,

e R451 FM RCVR, for 420-475 MHz. Similar
to above. New jow price! kit $129, wit $189.

« R901 FM RCVR, for B02-92BMHz. Triple-
conversion. New low price.... $159, wit $219.
coy  R150 MONITOR RCVR for 143-164 or 216-225 MHz. 4-channels.
HEW*:. Great for monitoring repeaters, amateur calling frequencies, packet ra-
& dio, commercial two-way radio, police/fire frequencies, or weather fore-
casts. Good starter kit, easy to assemble and align ........ kit only $99, wit $189.

«R120 AIRCRAFT RCVR for 110-136 MHz kit only $99, wit $219.

WEATHER SATELLITE RECEIVER

R139 Is The Afford-
able WeSat Rcvr!

Join the growing ranks of
amateurs who get striking
images directly from the
weather satellites! We
used our 3ﬂ+ years of Expenence in deslgnlng high-quality vhf receivers to bring
you a new enhanced version of our long-popular WeSat receivers. The new R139
is a very sensitive wideband fm receiver optimized for amateur reception of NOAA
APT and Russian Meteor weather facsimile images on the 137 MHz band. Use
with any popular demodulator and software. Covers all five popular satellite
channels. Scanner circuit and recorder control allow you to automatically search
for and tape signals as satellites pass gugrhead, even while away from home

price!

R1319 WEATHER FAX RECEIVER

o 6

F. JIJ:J.I':I'I FENTIES

'lJﬂlLII'I.I'IE SQUELCH

NEW

e R139 Receiver Kit 16585 Case ... dillIB ... .cocsrrremmissmensassasnsissnssnssssansanes $159
« R139 Receiver Kit with case and 1 C POWET adapler......ccoviesrsrnnsssssss $188
« R139 Receiver Wired/tested in casffwith 12Vdc power adapter ............. $239

_-"
s

Cur Xed Voor!

amlronics, inc.

65-D Moul Rd; Hilton NY 14468-9535
Phone 716-392-9430 (fax 9420)




QRX ...

Number 8 on your Feedback card

New 2m DX Record!

Tropospheric ducting resulted in some great DX
for the alert, with the path opening between Ha-
wali and the West Coast at the end of June. Too
bad if you missed it. The best DX was between
Paul Lieb KHBHME, operating atop Mona Loa
(13,680 feet) on the main island, and Jim Costello
W7FI in Woodinville, Washington, up near Seattle.
That's a distance of 2,692 miles. That was just a
tad further than Pau’s contact five years ago with
XE2GXQ, on Baja California. Paul also worked
WI7Z and N7KSI in Washington, and N7AVK in
Oregon. VE7SKA heard Paul, but couldn’t get
through. Anyone want to bet that SKA won't have
a bigger signal next year? KHEHME also made 432
contacts with KEQXY and WESYA, but 2m was the
hot band.

Launch contract for phase
3-D finalized

The Amateur Radio Satellite Corporation
(AMSAT) has announced plans to launch the Phase
3-D satellite aboard the second flight of ESA’s new
Ariane 5 (Ariane 502) for approximately $1M US.
The launch is currently slated for September, 1998,
but if not possible could be shifted to an older Ariane
4 booster for launch by mid-1997.

Repeater Coordinators
Meet

The nation's repeater frequency coordinators re-
cently met with the ARRL and the FCC in St.
Charles, Missouri. It was a politically charged meet-
ing that has changed the face of VHF operation
forever. This is because there is now a tentative
agreement by which the American Radio Relay
League has tentatively agreed, subject to board ap-
proval, to represent the nation's coordinators to the
FCC. This, in exchange for the commission recog-
hizing the work of the coordinators and possibly
making their decisions binding on the ham radio
community.

The meeting was held at the Best Western
Noah's Ark motor hotel not far from the St. Louls
Airport. About fifty of the nations sixty five recog-
nized repeater coordinators were present. Also in
the room were representatives of packet radio,
amateur television and other modes that use the
VHF and UHF spectrum, but from the outset it was
made clear that this meeting was to discuss the
problems of FM voice repeater coordination only.

Even though he was there unofficially, the tone
of the meeting was set by the keynote speaker
Ralph Haller, N4RH, Deputy Chief of the FCC's
Wireless Telecommunications Bureau: “I'm particu-
larly delighted that all of you have taken time from
your schedules to be here and you have shown so
much interest in this matter, that you would come
to St. Louis on a Saturday.

| would like to ask that we try to stay focused. In
talking to you, | know a number of you in this room
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have lots of other concerns. Enforcement, changes
In the volunteer examine program, but that is not
what today’'s meeting is about. Today’s meeting is
to talk about frequency coordination. An opportu-
nity to get to really get to know each other. And it's
an opportunity to bring frequency coordination to
yet a higher plateau. So during the day let's stay
focused on the real issue of why we are here. Let's
not get side tracked on other issues that can easily
take up the day. Let's stay focused on frequency
coordination. This is a truly historic day in the his-
tory of Amateur Radio.” Haller, N4HY

Historic yes, but not without its problems. For a
while, the entire proceeding seemed to be slipping
away as the political differences between various
coordinators and between some coordinators and
the ARRL took center stage. As a result, much of
the early discussion derailed into matters of finite
detail rather than the general picture that Haller had
requested. So, not unlike other legislative bodies
in a state of conflict, the group recessed, It was
when the meeting reconvened that headway be-
gan. Owen Wormser, KELEW, the president of the
Mid Atlantic Repeater Council was the person who
brought it back on track:

“For the sake of a beginning can we agree that
those that are listed in the current ARBL Repeater
Directory as coordinators for their specific areas
etc. are in fact the baseline from which we can be-
gin. Perhaps, but not the final solution, perhaps not
the end of it, but can we agree that that is at least
the beginning. Because where the next point goes
is, If that is agreed then we have something else to
say. And that is that in the longer term our objec-
tive is to produce the white paper which will be the
assemblage its direction, it was Jim Fortney that
added purpose;

“It has become very clear to me and | hope it
would be clear to the majority of the rest of you,
that the environment that the FCC finds itself in no
longer allows us to use the methods and techniques
that we have used in the past to deal with them.
And that in fact that we better look at some new
approaches. And one of those approaches that is
being used elsewhere and has been suggested
from a variety of directions that would be advan-
tageous to us is if we, and | am talking about ama-
teur radio, not repeater coordination necessarily,
but amateur radio in total, we amateur radio had
someone who represented us to the FCC." Fortney

Discussions and debates lasted another four
hours. In the end it was decided to name the Ameri-
can Radio Relay League as the single point of con-
tact, or spoc, between the nations frequency
coordinators and the FCC. A committee chaired by
Owen Wormser, KEBLEW was empowered to draft
a white paper setting forth the goals of the spoc.
This paper will be circulated to all the nations rec-
ognized frequency coordinators listed in the ARRL
repeater directory for comment before a final ver-
sion is submitted. All of this seemed to please the
FCC's Haller:

“Clearly this afternoon, | think tremendous
progress has been made. And | look forward to
continuing to work with this group and your repre-
sentatives who will ultimately be working with us

directly in Washington. | think this is a giant move
forward for Amateur Radio and | think it says a lot
that all of you come here with such diverse views
and in the course of a few short hours reach this
kind of consensus.” Haller

There is still a lot to be done before recognition
of the work of coordinators becomes reality. Two
of the biggest hurdles are drafting a white paper
acceptable to most coordinators and for the ARRL's
Board of Directors to vote on whether or not it re-
ally wants the SPOC job. The latter will happen in
mid January.

But assuming both of these tasks are accom-
plished, it may eventually mean that the average
ham, people like you and me who simply operate
FM with a mobile rig or an HT can be assured that
the day of the so-called pirate repeater will come
to an end. That our ability to communicate through
our favorite repeater with a minimum of interfer-
ence from another uncoordinated and unwanted
repeater on the same channel pair, will be assured.
And from a users point of view, what more can an
FM enthusiast want.

FCC Closing Several Offices

The recent Republican economy drive has hit
the FCC, which has never been generously funded.
The result is the announced closing of their Re-
gional Offices in Atlanta, Boston, and Seattle. The
Field Offices in Anchorage, Houston, Portland, Buf-
falo, Miami, San Juan, Honolulu, Norfolk, and St.
Paul will also be closed, as will eight of their
monitoring stations. The most serious of those is
the Norfolk Office, which was the training center
for FCC agents for the whole country. No more “pink
tickets” from Grand Island!

This presents an opportunity for amateur radio
to offer to provide a new service for the FCC. We
have thousands of handicapped and retired hams
who would gladly volunteer to help monitor the
spectrum as a public service. Since hams are ev-
erywhere, they could provide a more thorough
monitoring service on LF, HF, VHF, and UHF than
the FCC has had.

ARRL Seeks Enforcement
Action

The ARRL may be headed to congress to try
and force the FCC to enforce the Amateur Service
rules. At least the rules that govern willful and ma-
licious interference.

According to Minute number 3.1 of the recent
Executive Committee meeting, on a motion pre-
sented by Director Joel Harrison, WB5IGF, League
President Rod Stafford, KB6ZV has been directed
to appoint an ad hoc committee to—and we quote:
“develop objectives and strategies to achieve leg-
islative solutions to the problem of inadequate
enforcement.”

This action was prompted at least in part by a
report to the committee by League General Coun-
sel Christopher D, Imlay, N3AKD. In his report,
Imlay reported that progress on two egregious
cases of repeater jamming have proceeded far




slower than had been promised by the FCC staff.
N3AKD also noted that the announced closings of
FCC field offices along with staff cuts appear to
have contributed to a deterioration in morale.

The FCC's internal problems not withstanding,
the ARRL appears to have concluded that the com-
mission has a constitutionally mandated re-
sponsibility to the American public, And since radio
amateurs are a part of this constituency, the FCC
has an obligation to enforce the rules it makes. If
the agency fails to do so, then legislative action
may have to be taken 10 make it happen.

Also noted in the committee minutes is RM-
8626, a petition by W5YI Report publisher Fred
Maia of Arlington, Texas. Minute 3.6 says that the
petition which would outlaw most one-way high fre-
quency transmissions was strongly opposed by
hundreds of commenters and should be, dismissed

Imax Images Of Shuttle-
Mir Available Via Internet

Hams with Internet access will find several dra-
malic new images highlighting the historic docking
of the Space Shuitle Atlantis and the Mir space sta-
tion are available on the World Wide Web. The high
resolution images show crew activities and views
of Atlantis taken from Mir recorded using a 70-mm
IMAX camera.

Links to the collection can be found on the
“Today at NASA Home Page” on the World Wide
Web.

ARRL Honors NY Heros

The American Radio Relay League has given
its highest possible honor to a New York area ra-
dio amateur. At its September 16th Executive Com-
mittee meeting in Albuguerque, New Mexico, the
committee voted unanimously to present its Na-
tional Certificate of Merit to Henry Borawski,
KB2PFP. This for—and we quote—"the bravery of
his actions in responding to the World Trade Cen-
ter bombing.”

According to ARRL Hudson Division Director
Steve Mendelsohn, WA2DHF, Borawski used Ama-
teur Radio to assist citizens trapped inside the
World Trade Center after the bomb went off.
Mendelsohn who sponsored the Borawski nomi-
nation says that the award was given in recogni-
tion of the professional manner in which KB2PFP
performed his acts of heroism.

At the same meeting, the Executive Commitiee
also took note of the heroic efforts of numerous
Long Island, New York hams who donated their
communication skills is assisting firefighters beat
back a six thousand acre blaze. The committee sin-
gled out three hams, Section Manager Rick
Ramhap, N2GQR, Section Emergency Coordina-
tor Mario Maltese, WF2T and Suffolk County Dis-
trict Emergency Coordinator Andrew Feldman,
WB2FXN, for special praise.

Fluke Oops!

If you have a Fluke Series || DMM, Model 21,
23, Kit-23, 70, 73, 75, or 77, Fluke wants to get it
back to be modified. It seems that anything over
400 V, ac or dc, may indicate zero volts, which could
lead one to get one heck of a surprise, if the
reading is believed.

Israel Callbook

Shiomo Musali 4X6LM is preparing a callbook of Is-
raeli hams activer on the Intemet. Send intemet ad-
dresses to: mussali@shani.net. You can get the Israeli
Callbook on the et at: hitp:/Aww.qrz.comvcgi-bin/webcall.

From The Internet:Amateur Radio Newsline

Amateur Radio at the
Technoda

The Technoda, a technical museum in Haifa,
Isreal, is planning a full operational HF station with
a 3 element Yagi antenna, a display of CW recep-
tion as well as satellite communication and packet
radio.

ARRL Phone Change

The ARRL has new phone numbers as the re-
sult of an area code for Newington. The Prefix has
changed to 860 but the previous area code, 203,
will continue to work until September 1996.

DX

In DX, EI4BZ, informs us that he hopes to go mobile
and activate some squares each Tuesday evening on
80 meters from 19:00 UTC. He adds that other mobiles
are welcome to join in for a contact. QSL as directed.

And interest in the Worked All Ireland Award contin-
ues to grow. Quite a few amateurs are now operational
on or around 3.670 MHz from 19:00 UTC time most
evenings. If you are in the shack, do give a call on 3.670
as recent activity has seen up to twenty operators on
the net. 721

What better
present for a
ham friend than
twelve monthly
reminders

of your
thoughtfulness?

Yes, a subscription to
73. But wou’ll Dbe
giving yourself a gift
too. For every gift
subscription you
handle for Santa,
we’ll send you a CD of
the music type of your
choice. First rate
music. Check out the
26 types of music
listed 1n Wayne'’s
November editorial.

'H-

|
i |
1
1
1
¥

"'!IE-..iI""

g Contest

Did you buy vour QSL off a rack,
or did you put some thought
and creativity into it?

If you think you have _
a winner, i
send 1t n
7 and let us have -
a look at it. Who knows, 1
- it might make the cover.
; Well. maybe page 85 or so.
Or maybe Wayne's wastebasket. e
* If it’s declared a winner, you'll get a CD :
' of your choice of any of 26 kinds of music, as listed in Wayne's 41
November editorial. You'll also see it in 73! Send it to
QSLContest, 73 Magazine,
70 N202, Peterborough NH 03458-1107. .
Bribery? ;
i You Bet!
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A Portable Integrated

Number 10 on your Feedback card

20 Meter SSB/CW QRP
Ham Radio Station

A ten pound powerhouse!

ow would you like to put
together a neat single package

20 meter ham station capable of
being powered by either the normal 120-V
commercial power or a 12-V battery? It
occupies a volume of less than one quarter of
a cubic fool, and its footprint is just a bit
more than one quarter of a square foot. It
weighs less than ten pounds, and a handle on
top makes it easy to carry anywhere on trips,
for Field Day, emergency operation during a
local disaster, or nestled in the corner of any
room at home.

This integrated ham station consists of four
modules, stacked atop each other, and held
together with aluminum straps. In order, from
bottom to top, are the power supply and
speaker module; antenna tuner (MEI-971);
transceiver (MFJ-9420) with microphone): an
accessory module, topped by a carrying
handle. All interconnecting DC. AF, and RF
cabling is in the rear.

The station is capable of producing up to 8
watts CW and 10 watts SSB, and covers the
entire 200 meter band in two switched
segments. It contains a CW filter with four
selectable bandwidths between 750 and 100
Hertz, with no ringing. The center (peak)
frequency of the filter is adjustable between
400 and 1,000 hertz, an important plus for
those who do not like the usual 750 hertz center
frequency. A crystal-controlled marker
generator with a 25-kHz output marks the

subband edges and maintains calibration of

the analog dial. It 1s controlled from the front
panel. An electronic keyer is included,
swilched on with the filier from the front panel.

It contains a 20-watt 50-0hm dummy load.,
and a panel mounted RF wattmeter 1s included.
RF from the transceiver can be switched from
the input to the antenna tuner, a resonant
antenna, or to the dummy load, with a front
panel toggle switch. RF power is constantly
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monitored on this wattmeter. A 1-watt front-
firing speaker is included in the power supply,
along with both 3.5-mm and 1/4-inch
headphone jacks which cut off the speaker
when phones are being used. The “icing on
the cake™ i1s a 24-hour UTC LCD clock with
its own internal battery.

Power Supply and Speaker Module

The power supply uses a standard lnear
regulator circuit. The transformer has a 16.3-
V. 3-Asecondary. A 10-ampere bridge is used
with a 20.000-uF filter capacitor. Regulation
is provided by an LM317T and a single
2N3055 NPN power transistor mounted in a
3"x 4" x 1" flanged heat sink; slightly narmowed
with a hacksaw to fit on the rear deck of the
Ten-Tec TP-45 aluminum clamshell
enclosure. This enclosure is the exact same
width as the MF]J cabinets, slightly less indepth
and a fraction of an inch higher. A 1-watt, 8-
ohm speaker with a large magnet is mounted
on the pancl, below which are a 3.5-mm and
1/4-inch phone jacks. Also on the panel is a
meter which monitors either the DC voltage
or current. The meter circuit includes a home-
brew 3-ampere shunt, and a zener diode
suppresses the meter zero. so the meter
indications are from 10 to 15 VDC, and 0-3
amperes. There are two RCA jacks on the rear
deck. providing the power for the remaining
modules. One of these jacks is a spare and the
other allows a 12-volt battery to be plugged in

to supply power when commercial power is
unavailable.

Antenna Tuner

Although I used an MFJ-971 Portable
Antenna Tuner with a twin needle meter o
indicate SWR and forward and reflected
power, any antenna tuner capable of matching
your antenna to the 50-Ohm nominal output
of the transceiver can be used. I used a

Ten-Tec TP-45 enclosure. (The MEJ-971 tuner
is available from AES for $84.)

Transceiver

I used the MFJ-9420X (including the
microphone, it was $210 from AES) because
it 18 much more flexible than the other QRP
rigs currently available. It’s a very well
engineered transceiver, originally intended for
SSB. but a CW adapter is available which
makes it a very fine rig indeed. The receiveris
both extremely quiet as well as sensitive. This
is a very popular rig. I bought one of the first
ones from AES, and it was on back-order for
three months. In this circuit the audio output
must not be grounded, so you can’t mount an
external speaker jack on the metal rear deck.
A simple modification is 1o insert a pair of
back-to-back 8-ohm to 1,000-ohm tiny Radio
Shack audio transformers between the output
of the US chip and the speaker. One lead of
the speaker and of the 8-ohm output winding
of the audio transformer can be grounded, with
the other lead of the transtformer and speaker
going 1o a closed circuit jack which can be
mounted at the upper right hand corner of the
rear deck (with the front panel facing you).
The two transformers can be epoxied (o the
left side of the chassis at the top, near the rear
deck.

Accessory Module

[used another Ten-Tec TP-45 enclosure for
the accessories. It contains the RF Wattmeter
and switching circuitry, and the dummy load.
The dummy load consists of parallel-
connected 470- and 560-ohm. 2-watt, 2%
metal film resistors, five of each, sandwiched
between two pieces of single-sided PC board
stock, bolted to the inside of the rear deck. A
SPST NO relay, controlled by atoggle switch
on the panel, switches the RF from the
transcetver to either the RF OUT SO-239 (o



MFJ tunable DSP filter

. « . Tunable "brick wall" bandpass, lowpass, highpass, notch, SSB, CW filters . . .
progmmmab!e pre-set filters . . . automatic multiple notch filter ekmmﬂtes hererodynes
. adaptive noise reduction reduces noise and QRN . . . for Voice, CW, Data .

RTTY, SSTV, WeFAX,

MFEJ'S wnable :
super DSP filter Only MF] gives you Bl
automatically tunable and programmable , MFJ tunable DEP
eliminates "brick wall"" DSP filters oty Favars : mm e
heterodynes, reduces MFJ-784B ' i e e s SRk
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AMTOR. PACTOR, Patent pending _.L.. ..’
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nearly any mode.

You get MFJ 's tunable FIR linear phase
filters that minimize ringing, prevent data
errors and have "'brick wall" filter response
with up to 57 dB attenuation just 75 Hz away.

Only MF] gives vou 5 funable DSP
filters. You can fune each lowpass,
highpass, notch, and bandpass filter
including optimized SSB and CW filters.
You can vary the bandwidth to pinpoint and
eliminate interference.

Tunable highpass/lowpass filters

For Voice and Data, nothing beats MFJ's
exclusive runable highpass/lowpass FIR linear
phase "brick wall” filters.

You can tune the lower cutoff frequency 200
to 2200 Hz and the upper cutoff frequency 1400
to 3400 Hz. Ths lets you create custom filters
for Voice, Data and other modes.

Signals just 75 Hz away literally disappear --
they are reduced 57 dB!

Only MF] gives you 5 factory
pre-set filters and 10
programmable pre-set filters
that you can customize.
Instantly remove QRM with the
turn of a switch!

You get MFJ's automatic
notch filter that searches for and
eliminates multiple heterodynes.

You also get MF]J's advanced
adaptive noise reduction. It
silences background noise and
QRN so much that SSB signals
sound like local FM.,

The automatic notch and
adaptive noise reduction can be

NEW MFJ-784B Features

® Tunable Spotting Tone™ -- an MFJ invention -- accurately tunes
even the narrowest CW filter

® MFJ's exclusive Adaptive Tuning™ -- Center frequency tuning
automatically becomes finer as you narrow bandwmth - makes

~ extremely narrow filters easy-to-use .

® |mproved automatic notch with vanabfe aggressiveness

| ® New guieter audio amplifier gives you full 2'/z Watts output

® Speaker ON/OFF button, phones always active

® Accurate easy-to-use input level indicator

® Filter Talk™ function sends precise filter settings in Morse code

sidetone, voice or data by sensing PTT line
e Irnprnved manual notch in the CW mode *
® Manual notch and automatic notch can be used srmuitanenusly
® Noise reduction,automatic notch and tunable manual notch can

® Filter automatically bypasses during transmit for monitoring CW |

One position gives you two tunable filters
you can use together. For example, tune one to
mark, one to space and set the bandwidth tight
for an incredibly sharp RTTY filter.

|5 pre-set filters -- use factory set

OF program your own

You can select from fifteen convenient
pre-set filters. Use them for SSB, AM, CW,
packet, AMTOR, PACTOR, RTTY, SSTV,
WeFAX, FAX or any mode you can think of.

If you don't like our pre-set filters,
you can program your own - an MFJ
exclusive! Save center frequency/
bandwidth, lowpass/highpass cutoffs,
auto/manual notch, noise reduction --
all filter settings -- in 10
programmable filters.

Only MF] gives you the best of
both worlds -- runable filters to
eliminate nearly any QRM and fast
convenient pre-set filters customized
for any mode.

Plus more..

A push-button bypasses your filter
-- lets you hear the entire unfiltered
signal.

2'/» watt amplifier, volume control,
input level control, speaker jack, PTT

used with all relevant tunable

be used in Memnry mode

pre-set filters. | ® Adjustable line level output

Automatic gain control
(AGC) keeps audio level

® More Mark-Space frequencies and baud rates for data filters
_® Improved self-test for all digital circuitry, switches and controls

constant during signal fade.

Automatic notch hlter

MF]'s automatic notch filter searches for and
eliminates multiple heterodynes in milli-seconds.
It's so fast, that even interfering CW and RTTY
signals can also be eliminated.

With up to 50 dB attenuation, you'll copy
stations otherwise masked by heterodynes.

Voice signals aren't degraded because the
notch is extremely narrow.,

Turn on automatic notch and you'll never
hear unwanted heterodynes of tuner-uppers.

You can selectively remove unwanted tones
using the two manually tunable notch filters --an
MFIJ exclusive. Knock out unwanted CW
stations while you're on CW.

Adaptive Noise Reduction

Turning on noise reduction silences
background noise. It reduces fatigue and makes
noisy signals readable.

Noise reduction works in all filter modes and
on all random noise -- white noise, static,
impulse, ignition noise, power line noise, hiss.

The LMS algorithm gives you up to 20 dB of
noise reduction. Noise reduction is adjustable to
prevent signal distortion.

Unlike other filters, speech is not distorted by
unequal time delay.

When signals are weak, you can improve
copy by removing noisy high and low speech
frequencies that contain little information.

On crowded HF bands, you can "slice-oft™
overlapping SSB signals to improve copy.

You can highpass filter out hum, pulses, rasp
and other irritating low frequency noise.

Tunable bandpass filters

Narrow band signals like CW and RTTY
jump out of QRM when you switch in MFJ's
exclusive tunable FIR bandpass filters.

You can tune the center frequency from 300
to 3400 Hz, and vary the bandwidth from 30 Hz
to 2100 Hz -- from super-tight CW filters to wide
razor-sharp Data filters.

As you narrow the bandwidth, interfering
signals drop out, because, just 60 Hz away,
they're down by over 47 dB.

You can use narrower bandwidths to fight
tough QRM because these linear phase filters
don't distort signals with unequal time delays.

Even with the narrowest 30 Hz bandwidth,
you'll never have a problem with ringing.

sense line, line level output.
0% 2'/2x6 inches.

Plugs between your transceiver or
receiver and external speaker or
headphones. Use 12 VDCor 110
VAC with MFJ-1315, $14.95.

MFJ-780, $99.95, "brick wall" DSP data
filter. Plugs inside MFJ-1278B or MFJ-1278
Multimode Data Controller.

Vo Matter What "' guarantee
You get MFJ's famous one year No Matter
What™ unconditional guarantee. That means
we will repair or replace (at our option) your
MFJ-784B no matter what for a full year

Call your dealer for your best price

Automatically eliminate heterodynes,
reduce noise and QRM on Voice, CW and Data.
Call your favorite dealer for your best price and
order your MFJ runable DSP filter today!

Write or call toll-free . . .

Mk

Prices and specifications subject to change © /995 MFJ Enterprises, Inc.

Free MFJ Catalog

800-647-1800

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH (8324)

*] year unconditional guarantee 30 day money back
guarantee (less s/h) on orders from MF] *Free catalog
MFJ ENTERPRISES, INC.

Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4: 30 CST, Mon Fri
FAX: (601) 323-6551; Add 38 s/h

MF] ... making quality affordable



Front view of the Portable
Integrated 20m SSB/CW

2RP Station.

umer or antenna) or the dummy load. The RF
voltage sensing and rectilying components are
mounted directly on the RF IN SO-239, and
the DC voltage equivalent 1o the RF power in
walts is routed to the panel meter through its
calibration multiplier trimpot. A red LED, in
series with the 2.7K-resistor. indicates when
RF is routed to the dummy load. The LED
draws about 4.5 mA, yet is quite bright.

Crystal Marker Generator

Probably most of you have a crystal marker
generator, as [ do. However, I constructed one
specifically for this station on a Radio Shack
276-150 general purpose PC board. The
oscillator is a 74L.S00 with a surplus 5 MHz
crystal, divided by five ina741L.5901t0 | MHz,
then by ten in another 741590 to 100 kHz.
Thisisdivided by four. 1025 kHz, ina 741574,
and an insulated wire from pin 5 is wound
one turn around the insulated wire between
the RF switching relay, mentioned above, and
the dummy load. It is preferable when using
the crystal marker to swiitch to the dummy
load so the only signals you will hear will be
at 25 kHz intervals. A green LED 1s controlled
by the generator’s on-off switch.

Electronic Keyer

Most of you who are using CW have
and use electronic keyers, and any keyer
can be used. The one I use is a “poor
man’s keyer,” designed by AB4DP in
1989. It does what 1t is supposed to do,
and al very low cost. Built on a Radio
Shack 276-150 PC board, it contains six
TTL chips of the LS family to hold
current down, and a 5-volt regulator. The
speed control pot is mounted on the rear
deck because it will seldom need
adjusting. It is turned on and off by the
same panel switch as the AF Filter, with
a yellow LED indicator.

CW Filter

Although I much prefer to copy a low
(400 to 500 Hz) CW note, I was almost
ready to install a 750-Hz filter I had
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constructed using one of WIFB's designs
when I glanced at a new Ramsey
Electronics catalog. Their new Model
AF-1 filter uses a pair of MR8 switched
capacitor filter chips, incorporates an
LM380 amplifier to bring up those weak
CW signals from the noise, has four
selectable bandwidths (750, 500, 250,
and 100 Hz) plus an adjustable center
(peak) frequency. I would not have to
listen to 750-Hz tones: 1 could pick my
own lower frequency note. The cost. in
kit form, 15 $36 plus the usual S&H. This
filter also contains a limiter circuit at the
input so it cannot be overloaded with too
high a signal from the speaker jack.
Because Ramsey intends this filter to be
a self-contained item, it uses a bridge
circuit so it can be operated from 12 VAC
or 12 VDC without regard to polarity. It
also contains board-mounted RCA jacks
for audio input and output. Three DPDT
push button switches, also board-
mounted, provide on/off power and filter
bypass on one switch. The other two
switches must be manipulated in a
relatively complex infout system to select
the desired bandpass. The CW gain pot
is board-mounted. So is the pot which
adjusts the center peak frequency.
Because I intended to install this filter in
the accessory module and use 3.5-mm
phone jacks for audio in and out on the
rear panel, and also because room in the
accessory module was rapidly
diminishing, I mounted the kever where
the filter would have to fit. I took my
trusty hacksaw and removed the rear
section of the PC board, eliminating the
power bridge and RCA jacks. Also, I have
an aversion to board-mounted controls,
so I did not use those supplied. I used a
DPDT toggle switch to control power and
to bypass the filter, and two sections of a
4-position wafer switch to select the four
bandwidths. I mounted a standard 10K pot
on the panel for CW gain, and installed a
rectangular multiturn trimpot replacing
the pot which selects the center peak
frequency, which I set for 500 Hertz.

Operation

Although my antenna, 33 feet of sloping
wire at an average height of ten feet, is hardly
state of the art, it’s the best I can manage in
my location, so I didn’t have too high a hope
for results. Tuned up, I can produce 5 watts
CW and 8 watts PEP on SSB. I have tned it
on SSB because my average power is probably
no more than 3 waits which, combined with a
much less than optimum antenna, should be a
severe handicap. If I could talk with anyone |
would consider myself lucky. The first five
QSOs with this new station really surprised
me! Even though conditions were very poor,

Rear view of the Portable
Integrated 20m SSB/CW

2RP Station,

W3FPN in Florida gave me a 4 by (. He was
5 by 1-5. The next day PAOEWE, who was
only coming through 5 by 1, gave me a 5 by
I-4. We had a 10-minute chat, and he was
running 400 watts to a beam. Okay, he was
doing most of the work. AA2NU (NY), who
was only 5/4, gave me a 2/2. WIKY (NY)
was 5/8 and gave me a 5/6 and a note on his
QSL that mine was the best QRP signal he’d
ever heard. How about GDOPLT on the Isle
of Man (in a pileup!), he was 5-5 gave
me a 5/1-2. He was running 400 watts
and a 2-el triband beam, Obviously, much
praise should go to MFIJ] and the
engineers who designed the MFJ-9420.
The Ramsey AF-1 filter is phenomenal.
Listening on CW, I was able 10 pick out
a weak signal down in the noise and
gradually hoist it up until it was all alone
in the center of the 100 Hz passband, with
absolutely no ringing. 1 wouldn’t have
believed it until I actually tried it.

What Does It Cost?

Although the main components: MFJ-
9420X and MFJ-971 total $294 (from AES).
Then, other than the $36 for the AF-1 filter
kit, I delved deeply and often into my junk
box. Therefore. I spent quite a bit less than 1f
I"d purchased all new or surplus parts. To give
you an idea of total cost to duplicate this station
I have gone through my catalogs 1o get the
latest prices. The power supply and speaker:
$51.25. CW filter: $42. crystal marker: $9.
RF wattmeter and dummy load: $16.50.
Electronic keyer: $11. Two TP-45 clamshells:
$25. Handle: 50¢.

Conclusion

This article was written not for you to
duplicate my particular station, but to
suggest an approach which you might
wish to emulate, using whatever rigs and
accessories you have on hand. Look for
me on 20 meters from Puerto Rico, both
CW and SSB. I may not bend the needle
ol your S-meter, but I can give you a fine
Q5 signal!



Have Beam, Will Travel!

Shake, twisi—your walking stick becomes a beam!

How would you like a
four element 2 meter yagi
that travels the mountain
trails as as walking stick?
Pick a rest stop, remove the
end cap, shake out the ele-
ments and feedline, and in
two minutes your HT 1s full
quieting wherever you point
it.

Finished resting? Un-
screw the elements and drop
them intc the boom; youre
ready for travel. But whenev-
er you get the urge, it's there,
ready O Zero in On a jammer,
chase a radio fox, or shoot
your signal out of a hole in
time of difficulty.

What is it? ArrowBeam.
[t shoots straight and true,
and its strong flexible ele-
menlts are stored in the boom
like arrows 1n a guiver. It
weights only a pound and a
half and 1s balanced 1n the
hand, but it can take abuse.

Keep it in the trunk of the
car. It's tough extenor pro-
lects everything against dam-
age as 1t gets tossed and
knocked about. But when it's

ume for action—shake, twist,

and ArrowBeam i1s ready to
shoot your RF nght where
you want it.

This handy versatile an-
tenna is made to be dropped,
bumped, and stepped on
while you are racing through
brush and branches in pursuit
of the elusive radio fox.
Drop 1t? It bounces. Snag a
low limb as you drive by?
Twang! the tempered cle-
ments just spring back into
position. Sit on 1t? You'll
need a bandaid for your fan-
ny, but ArrowBeam will be
ready for more.

Of course ArrowBeam
will do just fine in an attic or
on a mast even though 1it's
made for the torture of the T-
hunt.

Performance? ArrowBeam
scored best for its boom
length at the Dayton VHF
competition. It’'s the antenna
chosed by the FAA for its
spook beacon and rogue ELT
search teams.

Now you can have Ar-
rowBeam's performance and
toughness for your radio ad-
ventures.

Half-Size ArrowBeam?
Now there’s a version of Ar-
rowBeam that breaks down
to half the Walking Stick
size—the Grab-N-Go Arrow
Beam. For storage the boom
separates at the center, so
the whole antenna stores in
half the length—perfect for
slipping in a backpack.

You get the same great
performance, the same ease
of assembly, the same robust
durability, but Grab-N-Go
fits in your suitcase.

ArrowBeams
* Walking Stick 2Zm  $79
Elements 4 Boom Length 48"
| Gain 6.1 dB Front/Back 10.1 dB
SWR <1.1 min, <1.5 band edges
Add 36 S&H
* Grab-N-Go Zm $89
Same as above, but breaks down
to <25" for storage. Mast mount
and Forest Green Stuff Sack in-
cluded. Add $6 S&H
* Walking Stick 70cm $49
Elements 5 Boom Length 40"
Gain 7.3 dB Front/Back 12.1 dB
SWR <l1.1 min.<1.5 band edges

Add 35 S&H
The Grab-N-Go Arrow-
Beam comes in its own for- ther Range Extenders
est green stuff sack. There’s | * Pico-J 2m $19.95 ppd

* Pico-J 2m/70cm 526 ppd
e 2m Packet Pico-J $22 ppd
* TigerTail (2m/70cm) $8 ppd

Save $5

Order more than one item and
knock $5 and shipping off the
price of each after the first.

extra room there for other
goodies you may wish to
carry with your beam—
feedline, homebrew PVC
inast, omnidirectional Pico-J
antenna, etc. This is the ver-
sion Becca is taking on her

trip.
I'D' Yes. ;nﬁrr:wll-ea:: D?SE?D\?STEH] EGEZH“
Yes. Send my O Pico-J Model: .. OTigerTail
Name I
Call Phone
I Street Apt I
I City State___ Zip . l
Antennas West InfoPak Order Hotline

I_Bm 50062-S Provo UT 84605 $1 800 926 7373

T N N N S N TN B N T B .-
CIACLE 57 ON READER SERVICE CARD
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Nostalgia For The Future

High performance crystal radio utilizes a high-efficiency JFET
detector and dual resonant circuits for superior performance.

bstract: This article describes a
high-performance  crystal radio
receiver utilizing a hign-efficiency
JFET detector, and a dual-resonator tuned
circuit for high selectivity. Included are a
parts list, plans, and photographs showing
construction details.

Ultimate Crystal Receiver

In our age of satellites, Digital Signal Pro-
cessing, and packet radio, why would any-
one give a second thought to a technology
that was obsolete by the vacuum tube? Even
though the crystal radio has been with us
since the earliest days of the radio hobby,
there are still thousands of enthusiasts who
have a fascination for the lowly crystal re-
ceiver. There are thousands of hams who re-
ceived their introduction into radio through
little, home-brew crystal receivers, and (O us,
these conglomerations of wire, headphones
and cat whiskers hold a special nostalgic
attachment.

Having gotten my start in radio some
twenty-five years ago with a little crystal set,
I never really stopped playing with them,
having built perhaps a dozen or so over the
years, lesting out one idea or another. Re-
cently, I decided to design and build the ulti-
mate crystal receiver. 1 spent a couple
months here and there experimenting with
various tuning configurations, and detector
circuits, arriving finally at a design capable
of pulling in some real DX. I found that with
the proper design and a good antenna, a crys-
tal radio is capable of performance equal to
that of a typical portable transistorized re-
ceiver, and is much more fun to build and
operate!

How It Works

Since a crystal radio has no amplification,
it 1s essential that as much as possible of the
energy entering the antenna be converted o
audio energy in the headphones. Conse-
quently, each of the components of the re-
ceiver must operate with very little signal
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loss. See Figure |, the schematic of the new-
and-improved crystal radio. Unlike the crys-
tal sets that most of us are familiar with, this
one uses two coils, L1 and 1.2, each with its
own variable capacitor. The coils and capaci-
tors in a crystal radio form a tunable band-
pass filter with which the desired signal can
be selected, and the unwanted signals re-
jected. These two resonant circuits form a
two-pole band-pass filter giving much
higher selectivity than that attainable with a
single circuit. Dual resonant circuits are
nothing new in crystal sets; the idea has been
around since the days of spark. But, the addi-
tional selectivity the technique affords is es-
pecially useful in separating signals in
today’'s crowded AM band. Additionally, coil
L1 has a shding tap to match the antenna im-
pedance to the rest of the circuit; similarly
coil L2 has a sliding tap to match the imped-
ance of the detector and headphones. Figure
2 is a detailed close-up of the coils.

The purpose of the detector in a crystal ra-
dio is to convert the amplitude- modulated
radio-frequency signal to an audio signal. It
does this by clipping off the negative half-
wave of each RF cycle, yielding a signal
containing an audio- frequency term. The
most radical departure of this receiver from
conventional crystal radio design lies in the
design of the RF detector. The detection effi-
ciency of the 1N34 germanium crystal diode
used as the detector in most crystal receivers
diminishes rapidly if the peak amplitude of
the RF signal applied to it drops below 0.3
volts. Consequently, in this design, the crys-
tal diode detector has been discarded in favor
of a circuit utilizing a Junction-Field-Effect-
Transistor having superior detection effi-
ciency and weak-signal performance than
that attainable with a diode detector.

The detector used here is comprised of the
circuit contaiming QI1, C3, R1, R2 and BI.
The drain of the JFET Q1 is connected to the
sliding tap of 1.2, and the source terminal of
Q1 is connected to the headphones. The gate

terminal of Q1 is coupled to the “hot” end of
[.2 through C3. The drain-source channel of
a JFET acts as a variable resistance, con-
trolled by the voltage applied to the transistor
gate. Since the *hot” end of 1.2 has a much
larger RF voltage amplitude than is present
on the tap for the drain of QI, we can take
advantage of this voltage gain to cause Q1 10
transition cleanly between a high-resistance
and low-resistance state. This makes it a very
effective RF detector, one requiring no exter-
nal power source! (Note: You may want to
experiment 10 see just how effective the
JFET detector is—iemporarily remove the
circuit, and replace it with a IN34 between
the L2 slider and the phones. Quite a
difference!)

Notice that there i1s a battery in the cir-
cutt—usually forbidden in crystal radios!
This battery i1s NOT used as a power source
for amplification, but as a voltage source,
which, with resistors R1 and R2, is used for
setting the bias voltage on the gate of Q1 for
maximum sensitrvity. (It is interesting to note
that bias voltages were sometimes applied to
the crystal detectors of early crystal radios,
for the same purpose.) When operating, the
current draw from this battery is only 9 uA,
SO even under daily use, this battery should
last for several years. Because of this low
current draw, this circuit will work fine using
old batteries 0o weak 1o run your Walkman.

Building The Radio

Unlike most electronic  construction
projects, a crystal radio requires one (o be a
bit of a handyman to put one together. You
will need some wood-and-metalworking
tools in addition to a soldering iron to build
this project. Furthermore, some of the parts
for the radio will take a bit of hunting to find.
High-impedance headphones, variable ca-
pacitors, and Fahnestock clips are definitely
not stocked at your local Radio Shack! If
your junk box doesn’t have these parts, they
are available through mail order. While you



are waiting for these parts 0 come in, you
can be winding coils'

The coils L1 and L2 are approximately
250 pH each, and are designed for very high
Q and low distributed capacitance. The coils
are wound with 16 gauge enameled magnet
wire with each turn spaced by roughly one
wire diameter. The coils L1 and 1.2 must be
wound on coil forms approximately 4" di-
ameter by 7" long. Commeal is sold in card-
board boxes of this size. In my case, I hap-
pened to have some sections of thin-wall
PVC drainage pipe of these dimensions
which worked well, also. Drill the holes for
mounting the slider bar and winding termi-
nation points as per Figure 3. If you are using
cardboard coil forms, spray them with sev-
eral coats of clear Krylon™ vamish before
winding. Obtain 1-1/2 Ib. (175 feet) of 16
gauge enameled magnet wire, which can be
purchased at your local electric motor repair
shop. You will also need a spool of cord or
twine of approximately the same diameter as
the wire 10 space the urns. Wind the wire
and twine on the form at the same time, so
that the wire and twine goes on in alternate
tums. Start and fimsh winding leaving ap-
proximately 1/2 inch on each end of the coil
form (65 to 70 turns). Loop the wire through
the termination holes drilled in the coil form.,
and tie the twine off so it does not unwind
from the coil form.

Next, spray the wound coil with a layer of
Krvlon™. When this is dry, unwind the
twine, bemng careful not to dislodge the spac-
ing of the tums of wire. Give the coil one
more good coat of Krylon™ 1o fix the
spaced turns of wire in place.

Install the winding terminal hardware as
shown in Figure 4. Cut the ends of the coil
windings about 1/2" longer than needed to
reach these screws, and sand off the enamel
insulation prior to assembling this hardware.
Wrap the wire around the screw prior 10 in-
stalling the Fahnestock clip on the terminal
SCTEeW.

It is necessary to remove the wire’s
enamel insulation from the section of the
coils beneath the shider’s path. Using an em-
ery fingernail file, sand the insulation from
the wire 1n a 1/2" wide stnip beneath where
the shder will mount. Brush the copper dust
away so that no shorts result.

The slider assemblies are used to obtain
the adjustable taps on the coils L1 and L2.
The shiders will require some care n their
{abrication. Figure 2 and Figure 4 show de-
tails of their construction. First. build the
slider bars. Take the 3/16" square brass tb-
ing, and cut them to the length of the coil
forms. Then, drll a 1/8" diameter hole
through the tubes 1/4" from each end. File
down the burrs from these holes so that the 7/
32" tubing can fit over the 3/16" tubing. The
slider is constructed by cutting a 7/16" long

section from the 7/32" square brass tubing.
Carefully de-burr the cut end, and make sure
that the 3/16" square tube will slide smoothly
inside it. Solder the head of one of the 1/2.”
6-32 flat head screws to the middle of one
side of the piece of 7/32" tubing. Next, obtain
a ball-pomt pen spring from which to form
the slider contacts. (Note: the brass or copper
colored springs will solder more readily than
the unplated steel springs.) Straighten out the
spring, and cut two, one inch lengths. Bend
these pieces ol wire into ‘U’ shaped loops,
and solder these onto the sides of the sliders,
s0 that about 3/16" of the loop extends below
the slider tube. An alternative approach to the
shider contact construction can be had if you
have access to a section of copper finger-
stock. A single finger may be cut off and sol-
dered onto the square tubing for a ready
made slider. Screw a wire-nut over the 6-32
screw on the top of the slider for an insulated
handle. Slide the shider assembly over the 3/
16" square shider bar, and mount the finished
assembly on the coil form as shown in Fig-
ure 4. Space the slider bar up from the coil
form with #4 washers so that the spring wire
slider contact just grazes the wire of the coil.
(Note: if you chose not to fabnicate your own
shder assemblies, they are available
pre-made from Modern Radio Labs.)

Now, cut a 22" length of a 1" x 12" board
on which to mount the whole assembly. This
is the origin of the term ‘breadboard™—old-
ume radios used to be built on wooden
bases! From the wood remaining, cut two 4"
by 6" pieces, and drill two 3/8" holes in each
as shown in the diagram. Cut the 3/8" diam-
eter dowel rods to a length of 24 inches, and
insert the two pieces into the holes in the 4" x
6" blocks. Use a couple of finishing nails to
affix these blocks onto the ends of the bread-
board base. This forms the cradle which will
hold the coils, and allow the distance
between them to be varied.

As far as the assembly of the
JFET detector circuit is concerned.
construction is not critical. You may
wire it up point-to-point, as I did,
on brass brads driven into the
breadboard. It may look pretty ratty,
but fits in well with the overall
aesthetics of the project.

Notes On Parts

Undoubtedly, obtaining the parts to
build this project will take more leg-
work than most of us are accustomed to.
Unless you have a junk box as extensive
as mine, you will likely have to hit some
hamfests, or wait a few weeks for mail-
order parts to arrive. But, be assured.
that the thnll of operating this little re-
ceiver will make up for the time and
effort that went into building it.

To obtain the square brass tubing
needed for the coil sliders, try your lo-
cal hardware store or hobby shop.
Stores specializing in model airplanes,
or radio controlled cars are likely to
carry assorted brass tubing.

The variable capacitors C1 and C2
are standard 365 pF air variables. In re-
cent years, these have become more dif-
ficult to find, but they are still available
with a little searching. Antique Elec-
tronic Supply. Modern Radio Labs, and
Fair Radio are good sources. If you
don’t have any lurking in your junk box,
and don’t want to go the expense ol new
units, I recommend you hit the local ga-
rage sales, and pick up a couple old
tube-type. counter-top radios. These can
usually be found for less than a buck,
and are full ol good salvageable parts
[or experimenters—in addition to
variable capacitors.

The antenna for this radio is particu-
larly

important. The energy which

~ Assembled KC3ZQ Receiver
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makes it 10 the headphones has 1o come mto
the antenna first., so if you want to go for DX,
don’t scrimp on the antenna. The general rule
of thumb is to use as much wire as you can,
and put it as high in the air as possible. If you
are using a wire dipole for HE, a good AM
broadcast antenna can be had by tying the
center conductor and shield of the dipole
feedline together to make the feedline a verti-
cal antenna. Similarly, if you have a rool-
mounted TV antenna, tie the ends of the 300
ohm twin-lead together 1o use the feedline as
an antenna. The ARRL Handbook might
provide ideas for antennas, but—use your
imagination and creativity.

A good ground is equally important! But,
most hams already have their shacks well-
crounded, so this should not be a big
problem.

Headphones are another area where good
equipment makes a real difference in the per-
formance of a crystal radio. A good set of
2000 ohm, high impedance headphones is
essential. These can often be found in
hamfests in used condition at quite reason-
able prices—otherwise, Fair Radio, Modem
Radio Labs, and Antique Electronic Supply
each carry them. If at all possible, try to ac-
quirc a set of phones manufactured by
Baldwin, These used a mica diaphragm
rather than the steel diaphragm that most
high-impedance phones had. They have a
very well deserved reputation for sensitivity,
and are worth the extra couple bucks you
will have 1o pay for them.

You may also wish to experiment with a
crystal earphone instead of the 2000 ohm
headphones. These are less expensive than a
new pair of 2000 ohm phones, and are
roughly as sensitive. Cryslal earphones are
available from Mouser Electronics, Antique
Electronic Supply. and Modemn Radio Labs.

Fahnestock clips are the final touch
needed 10 complete the project. Although
they are not necessary electrically, they are a
convenient way (o hook up the circuit, and
they do add a nostalgic touch to the project.
They are available from Antique Electronic
Supply and Modern Radio Labs.

O tine The Recei

Once the receiver is assembled, and an-
tenna and ground wires connected, it is time
to give this rig a listen! Start off by setting the
adjustments to nominal settings. Shide coils
L1 and L2 so that their adjacent ends are
about 4" apart, and set the sliders of each to
about one-hallf of the way up from the
grounded end of their respective coils. In ad-
justing the sliders. it is necessary 10 be careful
that the slider contact touch only a single turn
on the coil. If the slider is positioned so as 10
short two turns together, it will greatly reduce
the sensitivity of the receiver, Set R2 to the
middle of its range. Then, listening on the
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phones, tum C1 and C2 together until a
strong, local station is heard. You may hear
more than one station in the background. The
detector bias voltage setting is particularly
critical, so carefully adjust the detector bias
control, R2, until the receiver volume 18
maximized.

[ have found for this design, the best
compromise of sensitivity and selectivity
occurs when the adjacent ends of L1 and
L2 are separated by about six inches. The
selectivity of the receiver is also increased
by adjusting the sliders toward the
grounded end of their coils. For a long an-
tenna, the best performance will be had
with the L1 slider only a few turns from
the grounded end of the coil. When -
creasing the selectivity of the receiver,
there will be a point past which the vol-
ume of the signal will begin to diminish. It
is at this point that the receiver will per-
form best. If you have access to a milli-
volt-voltmeter, it can be used to quickly
find the optimum settings for the shiders.
With the receiver tuned to a strong local
station, by repositioning the sliders one
way or another, and re-peaking the tuning
capacitors, it is possible 10 find the

_—————-—-——-——-———-—_——-——_

posi tion of the sliders giving the maxi-
mum detected carrier voltage across the
headphones, which will be the most sensi-
tive setting for the receiver.

So how does it work? Perhaps my sta-
tion log might be some indicator ol the
performance of this rig. Using a 40 meter
dipole at 30 feet as my receiving antenna,
| was able to pick up KAAY, KOA,
WSM. WMAQ, WSB, WBAP. WLW,
WWWE, and a score of other mid-west-
ern clear-channel stations. Selectivity was
such that I could easily separate KAAY
(1090 kHz) from KHMO (1070 kHz). It 18
quite a novel experience 10 hear ‘DX’ on a
crystal radio that one can’t even hear on a
more expensive transistor portable.

While I can say that my most memo-
rable radio experience was listening to my
first crystal radio, the fun of building and
operating this latest one must come in a
close second. I hope that anyone else who
chooses 10 build one of these derives as
much enjoyment from it as I did mine.
And perhaps with it, you may inspire an
inquisitive youngster into a lifelong love
of radio. with a crystal set that will be
nostalgia for the future.

Parts List:

C1.C2 365 pF Air Variable Capacitors

3 100 pF SM or Ceramic

C4 0.01 uF RS# 272-131

R1 1| MQ, 1/4W RS# 271-1356
R2 | MQ, Vaniable  RS# 271-211
L1.L2 250 pH tapped inductors—see text

Q1 2N3819 JFET
Bl 9V battery
9v battery clip

RS# 276-2035

RS# 270-325
Qty
1-1/721b 16 AWG. Enameled Magnet Wire
3/16" x 12" square brass tubing
7/32" x 127 square brass tubing

1/2" x 6-32 brass flat-head screw

_— o e D =

0 Fahnestock Clips
#6 x 1/2" Sheet Metal Screws
#6 brass flat washers
#4 brass (lat washers
#6 bronze split-ring lock washers
#4 bronze split-nng lock washers
Small wire nuts
Knobs for C1 and C2
3/8" x 3" wood dowels

Spray can clear Krylon™ varnish
Coils Forms—see text

b — — 2 D

Suppliers:

5/8" x 6-32 brass round-head screw
5/8" x 4-40 brass round-head screw

RS# 272-123

1" x 8" or 1" x 12" board—at least 28" long

Antique Electronic Supply 6221 S. Maple Ave., Tempe, AZ 85283

Fair Radio Sales 1016 E. Eureka Box 1105, Lima. OH 45802

Modern Radio Labs (My favorite source for hard-to-find crystal set parts) P.O.
Box 14902, Minneapolis, MN 55414 Catalog $1

Mouser Electronics 11433 Woodside Ave., Santee, CA 92071




Number17 on your Feedback card

A Perspirational Message

n my urging you to get up off the

couch and make things happen, I of-

ten point out that hey, if | can do this, why not
you? Some readers take this 10 heart and take up
my challenge. Others just tell themselves that this
is just Wayne bragging again. No, my ego is do-
ing fine, it’s yours I'm womed about.

The fact is that with very few limitations, you
can do anything you really want to. My challenge
is 10 get you to want to badly enough to get you to
tum off the TV and then climb off the sofa. Yes,
you can become an expert on digital electronics,
if you want 10. You can become a world-class
expert on cold fusion. Or perhaps vou'd like 1o
become an expert horseman or race car driver?
All it takes in the will to do it, which is an internal
drive to succeed that I can’t do anything about.
You can stop smoking. You can lose weight,
thereby adding years to your life.

I am an expert horseman, but I didn't do
anvthing that vou couldn’t have done. It was a
few vears ago. I'd signed up to take a course n
advertising put on by the Advertising Club of
New York. That course has been invaluable for
me. They should put that out on video. For some
reason the members of the class decided to go
horseback riding in Prospect Park, Brooklyn one
Saturday. I'd taken horseback riding lessons
when I was 11, but hadn’t ridden much since, so 1
went with the group and had a great ime.

I decided to get better at it, so I started taking
lessons. Once a week I put on my riding britches
and boots and took an hour lesson from an
excellent instructor. I got to be pretty good. Then |
got to be very good. So I bought an Arabian
gelding and trained him so that I could nde
without a bridle and he would stop, turn, go into
any gait, back up and so on, all with imperceptible
leg signals. Pretty soon | was teaching other
nding mstructors.

When 1 visited the radio station where [ used to
work in Sarasota (FL), | naturally went nding,
renting a horse from the Ringling stable. When
they saw I knew what I was doing they let me ride
their star show horse, Starlit Night. That was fun
for me, and needed exercise for the horse. If you
let a poor rider ride a well-trained horse, it quickly
untrains the horse.

You can get good at anything you want 1o the
same¢ way | did. through determunation and
perseverance. That's the same way | got good at
race car driving. I took lessons from the Porsche
professional racing drivers and I raced on some
famous race courses (such as the incredible
Niirburgring and the Solitude race track) in
Germany. When 1 wanted (o leam to ski I took

by Wayne Green W2NSD/1 Editor

some lessons locally to get started, then 1 went to
Aspen and took lessons from one of the world’s
best ski instructors. Within a week I was skiing
better than | ever thought I could. 1 was teaning
down the expen trails, ready for anything.

When [ wanted to get good at Chinese cooking
I took lessons. Soon I was tuming out spring rolls
that were better than 1 could find in Chinese
restaurants. And my spare ribs with black bean
sauce on soft noodles was wickedly good. Every
bit as good as anything Hong Fat on Mott Street
was serving.

Any skill you want to build is going to take
hard work. Physical skills mean finding good
teachers and then keeping at it until you've built
the coordination that lets you excel. Developing
your mental skills usually means finding your
teachers via books, since this gives you access (o
the best in the world, and not just those in your
area.

It's fear of failure which has kept so many
older people away from computers. So what’s
been keeping you from getting involved with
packet? It's certainly not the expense, which is
modest. There's bound to be at least one ham in
your area who's active on packet. Find him and
get him to teach you. Once you’ve gotlen going
you can read more and then start talking with the
experts in the field. This is where your 73 back
1ssue collection will be priceless for you. The next
thing you know you’ll be an expert and working
on ways 1o take the newer developments for the
Intemet and apply them to ham radio
communications.

Anything they can do on the Intement we
should be able to do on 20m, including ATV and
duplex voice communications. It's we hams who
should have been doing this pioneering, but we
dropped the ball 30 years ago, so now we can at
least apply technologies developed for other
systems to amateur radio. Yes, if you want to, you
can become an expert and pioneer on 20m ATV, 1
mean you, so stop looking around furtively.

The only things we fear in life are those we
don’t understand, if you think about it. Once we
understand things we may respect them and be
careful, but we’ll no longer be afraid. 1 respect
sharks. but I'm not the slightest bit afraid of them.
So I'm careful when I'm swimming with sharks.
It's only our ignorance which makes us afraid,
and that's completely self-inflicted.

I'm very careful of high voltage. I learmmed that
the hard way in 1938 when | was thrown across
the room one night when I did something stupid. 1
survived (obviously), but I leamed from the
experience and it hasn’t happened agamn.

You’ve been missing out on tons of fun via the
ham satellites. Fear? It certainly isn’t because it
costs a lot of money. so it’s got to be fear or
laziness. Oh, you're 0o busy? Sure, I believe
you. Well, I would, except that I notice that
somehow you do manage to spend time on the
things you really want to, so we're not talking
time, which is a very lame excuse, we're talking
motivation, Which is why I'm after you, month
after month, 1o shake loose and restructure your
life so you'll be able to build your physical and
mental skills. And, via amateur radio, you'll be
able to get 1o be an expert in fields which are in
senious demand right now, and will be even more
in the future.

Or perhaps you'd like to be king of the hill in
DX? That's going to cost a bundle in both
equipment and time, but the fact is that you can be
a top DXer if you decide it is important to you.
That means you need a good location with some
room for beams and not many neighbors o beef
about TV interference or sue over your ugly
tower. It means at least a 70-foot tower, some
monoband beams, and a kilowatt (minimum)
amplifier. It also means you've got to build some
skills. Signal alone will leave the mustard
completely uncut. Or you can sit there with 100-
waltts and unlimited determination and collect just
about every certficate ever issued, the way
Howie W2QHH has for years. He could paper
the Pentagon with his collection.

As Ray Croc, the man behind McDonald’s, put
it when he was writing about success, it doesn't
take brams — there are too many bnlhant
scientists who can’t afford a new car. It doesn’t
take education — look at the number of
impoverished college professors. All it really
takes is perseverance and you can have just about
anything you desire. Do | have to sing “When
You Wish Upon A Star™ 1o get you motvated?
“When you wish upon a star, makes no difference
who you are, anything your heart desires can
come to you. If your heart is in your dream, no
request is too extreme. When you wish upon a
star, your dreams come true.” But you do have to
back up your dream with plenty of hard work.
Nothing is free that’s worthwhile.

Health, wealth. happiness, and endless
fun with amateur radio are all waiting, but
not for the unmotvated. It's your decision.
You can build skills and knowledge, or you
can go watch ball games, swill beer, smoke,
and waste hours a day numbing your mind
with think-free TV garbage. It's your deal,
so pick up the cards and let's see what your
future holds. =
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Number18 on your Feedback card

Jan Mayen—A Special

DXCC Country

he 1sland of Jan Mayen 1s a vol
canic island administered by
Norway and located northeast of
[celand and about 300 miles off the
coast of Greenland. Jan Mayen has be-
come a special DXCC country with the
prefix JW. Norwegian radio operators
who operate from Jan Mayen use their
Norwegian call, but replace the prefix
LA with the prefix JW for Jan Mayen.
Jan Mayen is not a rare DX country,
despite the small number of personnel
on the island—usually less than 50—
since many members of the island staff
are engineers or technicians. One or
more hams are active on the island
much of the time.
| have worked Jan Mayen a few times
on 20 meters from my home in Minne-
sota. I have also heard the island on
the air during some of the Scantests
(The Scandinavian Activities Test)
which I have participated in, without
being able to break through the
resulting pileup.
The dormant volcano of Mount
Beerenberg is the dominating feature
of Jan Mayen. The peak of Mount

by Roald Steen AJON/LABUS

Beerenberg, lo-
cated on the
Northeast end of
the elongated is-

land. rises to an al-
tutude of 2543
meters (8347 feet).
Glaciers cover
much of the moun-
tain. At several
points, the glacier
covers the mountain
all the way down to
the ocean.

The weather of
Jan Mayen does not
make the island an

attractive destination for your next vaca-
tion. Most of the year, the island is cov-
ered by clouds and fog. Strong winds are
frequent. These strong winds quickly
blow away much of the snow that falls on
Mount Beerenberg. Much of the outer
surface of Mount Beerenberg therefore
consists of ice instead of snow.

While the weather on Jan Mayen 18 not
very hospilable, it is of great interest to
weather forecast-

ers. Observations
from this island
play an important
role in European
weather forecasts.
A U.S. Weather
Station operated
from Jan Mayen
for a few years
beginning during
the Second World
War.

The staff of Jan
Mayen consists of
a small crew of
Norwegian armed
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lorces personnel.

together with employees of the Norwe-
gian weather service. They operate sat-
ellite communications and two way
radio communications for shipping

and air traffic control for aircrafllt
overflying nearby airspace. The
island’s Loran C transmitter operates
as part of a radio navigation system
managed by the U.S. Coast Guard.
The Loran C transmitter on Jan
Mayen makes it possible to navigate
across much of the North Atlantic
(Ocean.

The island facility includes a
small ham shack. separate from the
other buildings. There’s a story
about the time when a polar bear be-
gan to show a greal deal of interest
in the ham shack while the ham ra-
dio operator in it had forgotten to
bring his rifle. He had to ask a ham
in Norway over the radio 1o contact
the appropriate Norwegian authori-
ties. They contacted the island staft,
informing them about the problem.
They sent out a small “rescue mis-
sion” that used gunfire to chase the
bear away. 73
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Alinco DX-70
HF/6mTransceiver

Surprises Everyone

linco Electronics, based out of Torrance,

California, is best known for their single-
and dual-band VHF/UHF handheld and mobile
transceiver equipment, which is being sold by
over 80 amateur radio dealers throughout the
United States. Certain Alinco radios have
achieved “fan club” status because of their
unique design and relatively low cost.

For instance, there's the Alinco
1200TH2 9600 baud packet radio made
popular by Buck Rogers packet column,
the Alinco DJ-G1T first handheld ever with
spectral channel-occupancy bar graph,
and the Alinco DR-599 dual-band mobile
with "secret” antenna jack for public safety
800-950 MHz.

While Alinco Electronics, Inc., does not
enjoy the market share of Kenwood,
Yaesu, and ICOM, the company does en-
joy a reputation for good performing VHF/
UHF equipment at prices slightly lower
than the big three, and a small but effi-
cient service team who can turn around
most repairs at the Torrance, California,
facility within ten working days. Alinco's
technician/engineer, Taka Nakayama
ABG6VE, is extremely active on the ham
bands and knows the equipment inside
and out. “l love operating ham radio.” com-
ments Taka. *“When it comes to 9600 baud
packet, cross-band duplexing, or driving
in downtown areas where intermodulation
is a problem, | know how well our Alinco
radios work because |I'm active on the air,”
smiles Nakayama, who holds an Extra
class US license and a Japanese license,
too.

But Alinco Electronics really surprised the
amateur radio community by coming out with
a high frequency transceiver for the 1995 Day-
ton HamVention debut. “First we have VHF/
UHF, and now we have high frequency, t0o,"
comments Alinco Electronics USA President
Mark Morisato, KC60OCX. “And our new high
frequency DX-70 does more!” adds Morisato.
No doubt Mark means the built-in, all-mode,
6-meter, 50-54 MHz transceiver with 10 watts
output that is included in the unit which is the
same size as the popular Kenwood TS-50
mobile HF transceiver.

The new Alinco DX-70T HF plus 50 MHz
all-mode transceiver runs 100 watts out from
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1.8 MHz to 28 MHz on the ham bands, and
tunes 150 kHz to 30 MHz continuously with

its excellent general coverage receiver. Plus
it covers 50-54 MHz, with all modes and 10
watis out. That's plenty of soup to kick a 6-
meter power amplifier into “QRO."

Most unique is the detachable control head
that allows the new Alinco DX-70T to be sepa-
rated so the head can go on the dash, with
the transceiver under the seat. The mike still
plugs into the transceiver body, so separating
the two can't be a trunk-and-dash affair. But |
don't recommend trunk mounting of a remote-
controlled transceiver anyway because of the
long run of the DC power cable. This is just
asking for trouble. If you need a longer mike
cord they have an EDS-5 microphone exten-
sion cable that will handle the job nicely. Keep
in mind that the extension cable will cost ex-
tra—probably about $40—so if you plan to run
it remote, factor this in to the transceiver's

street price, which will probably run around
$1,250.

Yes, 6-meter fans, of course there's a sepa-
rate output SO-239 antenna jack. When you
switch to the 6-meter mode you can hear sev-
eral relays go clink, telling you they are run-

ning an independent receiver and transmitter
section for best performance on the 6-meter
band.

| hooked the DX-70 to a 3-element tribander
and regulated 12-volt power source, with the
6-meter side on a 3-element beam to see how
the new radio would periorm in the real world.

The display popped up with a bold numerical
readout of frequency: MHz, kHz, and hun-
dredths. The numbers are slightly smaller than
the Kenwood TS-560, but are bolder—fatter—
darker. And like the Kenwood TS-50, there is
a "busy” icon when the squelch is open, along
with an amber LED that also lights up with
receive activity. The mode indicator appears
in the upper right-hand corner, the AGC fast
or slow appears above the frequency display.
The VFO for memory channel shows to the
left of the frequency. And more than enough
audio to drive the top-mounted speaker.

As soon as | hooked into the tribander
there was no mistaking that the Alinco DX-
70 had a great receiver. It is dual-conver-
sion, with sensitivity and selectivity

numbers identical to what you might find
on everyone's sales brochures for a
$1,000 HF mobile SSB transceiver. But
unique with the Alinco DX-70 is the bot-
tom left RF button that lets you switch in
the 10 dB pre-amp, switch it out, or switch
in -10 dB and -20 dB attenuation. | found
that the attenuator was a big help when
operating on 40 meters with a neighbor
one block away just 75 kHz up the band.
On 10 and 15 meters | switched the
pre-amp on which gave me a hot receiver.

The same button that controls the RF
gain selection also has a sub-function,
turning the noise blanker on and off. While
the noise blanker does not have any tim-
ing or sensitivity adjustments, it did a nice
job of killing the clatter of our next door
neighbor's old Ford Thunderbird when he
fired up the engine. The noise blanker
didn’t garble on extremely strong signals.
On many HF transceivers, engaging the
noise blanker on 40 and 80 meters will
cause most signals over S9 to become
garbled. Not so with this noise blanker.

Selectivity on SSB is 2.4 kHz, and a
convenient “filter” button next to the RF
gain button allows you to kick in the 1 kHz
SSB filter. The 1 kHz filter is already built
in, and not an added option if you want to
tighten up on an incoming weak signal.
You can further home in on an illusive sig-
nal by rotating the IF shift knob to dodge
the QRM. This same filter network offers
1 kHz or 1/2 kHz CW passband. And if
you're into shortwave listening, you can
click in 2.4 kHz AM narrow, or 9 kHz AM
wide—including FM—for full fidelity recep-
tion.

The first IF is 71.75 MHz, the second
at 455 kHz, and spurious/image rejection
is listed as 70 dB. When | switched back
and forth between several transceivers on
the bench, the Alinco was more sensitive
and just as selective as the higher price
sets.

Everyone commented on the recovered
audio on SSB as being “sharp.” It's the



same sounding audio | have heard from
the Yaesu 900—nice full-fidelity treble
without sounding tight or with a hiss. The
DX-70, when tuned into a transmitting
SSB station, is like listening to a hi-fi with
bass, mid-range, and tweeters as op-
posed to an audio system with just a mid-
range speaker. It's hard to
describe—listen for yourself.

The AGC is a function/AGC command
on the same push button as the filter
switch. The function button is conve-
niently located to the left of the set that
makes it natural to depress with your
thumb, using your forefinger for the other
button.

| switched to 6 meters to confirm that
all filters, noise blankers, AGC actions,
and pre-amps weren't the same. | did no-
tice on my big 6-meter antenna that 10
dB of pre-amp gain brought in a phantom
sound of an FM or TV station way in the
background that could never be tuned in.
However, | didn't have that problem with
the pre-amp turned on when | tested the
unit on the mobile 54-inch whip.

| also tested the Alinco 6-meter receiver
performance against a couple of other
time tested 6m rigs and found the Alinco
hotter on receive with the pre-amp clicked
on than the other two units which | had
running off of external amplifiers. And
since the other two only ran 10 watts out,
| didn't find the 10 watts from this Alinco
to be out of line.

Mirage, now sold by MFJ, offers a 10-
watt in, 150-watt out, 6-meter amp that
I've seen selling for under $350, so
getting more power is not all that difficult.

The front panel of the Alinco features a
main tuning dial along with a smaller tun-
ing dial. The smaller dial is rotated for
memory channel select, megahertz or
ham band select, and to change fre-
quencies in specific kilohertz steps like
2.5 kHz, 1 kHz, or 500 Hz. This sub-knob
reminds me of the click-click-click knob on
the Kenwood TS-140. It's a handy feature.
The main tuning knob resolves frequency
down to 100 Hz (.1 kHz) dial indication,
with 25 Hz steps if you ever-so-carefully
turn the big knob.

The multi-function knob lets you quickly
rotate through 100 memory channel loca-
tions which hold a surprising amount of
memo-channel information: receive fre-
quency, mode, any split TX, filter (1), AGC
setting (!), RF gain amps or attenuators
(1), noise blanker on or off (!).

This is a very smart memory that might
allow you to independently select a CW
frequency for fast AGC, narrow filter, no
noise blanker, and RF pre-amp. On an
SSB channel, you could memorize slow
AGC, noise blanker, -10 dB attenuator,
and the normal filter. | considered this

versatile memory capability as a definite
plus for this very compact rig.

Another nice feature is the high/low
power output button. Unlike a slide switch
or no power option at all, you can quickly
reduce power to local stations or to reduce
the current consumption of the radio on a
dying storage battery.

There is a dial lock key to prevent you
from accidentally turning the big knob
when tuning channels in from memory.
Like ICOM transceivers, memaory positions
allow for instant QSY from the big knob.
This allows you to use the small memo
knob to get you within a pre-set spot on
the dial, and then use the big frequency
knob. A quick flick of the small knob in-
stantly puts you back to that original
memory position. And when operating
from the memory position for the digital
modes, you would lock (electronically) the
big knob to insure you don’t accidentally
bump off frequency.

Other buttons and knobs on the front
would be the RIT capabilities; the “MF
SEL" button to select memo, band, or fre-
quency options; the little TX jewel LED
that comes on for transmit; delta transmit;
memory to permanent VFO selection;
memory right, split, and priority—all the
usual knobs on a HF transceiver.

If you press and hold the function key
twice for longer than 2 seconds, “SE" will
appear on the screen indicating you have
set the Alinco DX-70 into the set mode.
This is similar to the Kenwood TS-50 in
the *"menu” mode.

The multi-function small dial selects a
whole bunch of set-up options.

The relatively large Alinco DX-70 En-
glish-written (!) instruction manual also
gives procedures on a simple resetting of
the mode settings. resetting all memory
channels, simply resetting VFOs, or ma-
jor reset that clears everything as if you
had just purchased the equipment new
from the dealer.

It gets better when you get to the back
of the transceiver. There are the custom-
ary jacks for speaker or headphones, fea-
turing the common miniature jack (not
sub-miniature). There is the common CW
jack for connecting a telegraph key or
electronic keyer system. There’s no buiit-
in electronic keyer, but most hams prefer
their own style of electronic keyer and
never seem to like any type of built-in
keyer. The CW key-jack is also a minia-
ture jack, not the big 1/4-inch jack you
would find on larger equipment.

There are also RCA jacks for ALC as
well as relay. When the equipment is new
out of the box, the relay is out of circuit.
Cutting an obvious internal jumper wire,
detailed in the instruction manual, lets the
relay close when the microphone or key

Is depressed. The ALC input voltage from
the amp needs to be zero to -3 VDC.

There’'s a small screw for connecting a
ground foil tab, two antenna jacks plainly
marked for HF and 6 meters, the heat sink,
and then the power connector. More good
news—it's the common 6-pin power plug
that is used by Kenwood, Yaesu, and
ICOM from a DC source.

There is an external antenna tuner con-
nection which the book describes as be-
ing compatible with a Kenwood AT-50, a
Kenwood AT-300, an ICOM AH-3, or even
an SGC 230 automatic long-wire antenna
tuner for field day/maritime mobile/mobile
home applications.

While | didn't see an accessory jack for
going digital, the microphone offers pin 6
as the detector output with associated pins
for PTT, ground, mike ground, and 5 volts
DC. Taka at Alinco, an avid HF digital op-
erator, says this radio has full capabilities
in the digital modes.

Power output on high frequency was a
good 100 watts, and | noticed the aver-
age modulation level was around 60 watts,
indicating only slight ALC action. This
gave us a good punchy signal that every-
body | worked commented about as being
“hefty” and sounding great. The SWR pro-
tection circuit throttles back output down
to 25 watts with no antenna, and a mo-
mentary antenna short-out pulled the
power down to a safe 5-watt level.

On 10 meter FM the power output was also
100 watts. This surprised me because AM
throughout the bands was only 50 watts. On 6
meters the power output was 15 watts SSB, 11
watts FM, and 6 watts AM.

| then tried operating on 10-meter and 6-meter
repeaters, and everything was going along fine
in entering the 10-meter 100 kHz offsets as well
as the 6-meter 500 kHz offsets. But where oh
where was the almost-always-necessary
CTCSS selections out of menu? What, no
subaudible tone encode? Oh yes, but it uses
dip-switch programming.

The CTCSS encode is on the bottom of the
transceiver, with no mention of it in the well-writ-
ten and illustrated instruction manual. The tone
board is included with the package, already in-
stalled, but you need your trusty toothpick and
penlight to manipulate the 8 switches for any of
38 possible subaudible tones.

But besides that, | enjoyed operating the
equipment. The only thing | couldn't figure out
when running the unit without reading the in-
struction manual was how to get it to go into the
set mode. As soon as | cracked the books, it
was right there.

it has been many years since | have seen an
HF transceiver with a VHF band included, so
when you get a chance, head on down to your
local amateur radio dealer and take a listen to
the sharp high-fidelity action on the new Alinco
HF + 6-meter transceiver.
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magine yourself traveling in a distant city.

You and a non-ham friend are traveling to
an important business meeting. You have
some general directions, but you're not really
sure where you're going. Reaching down to
your mobile rig, you hit the scan button until
the radio stops at an active channel. The
conversation comes to an end, and you key
the mic and call one of the stations. There's
no reply, so you call again. Silence. Keying
the mic a third time you notice that there's no
kickback from the repeater, even though the
strength of the signals would indicate that
you're well within range. While you've been
fiddling around with your radio, your friend
has been reading a map; he tells you to
get off at the next exit and take the first
right turn. You arrive at the destination
somewhat humbled, and certainly no
better off because of your ham radio
license. What went wrong?

Locked Out

Unless you have a broken radio, what
went wrong is probably just the fact that
the repeater you wanted to talk on needed
a CTCSS tone to key it up. You may have
heard of these tones at some point but
really weren't paying attention. You don't
need one for your home repeater, and
even if you did your rig is a few years old—
it doesn't have that feature anyway. But
you sure needed that feature today. What
exactly is a CTCSS tone, and why do
some repeaters need them while others
don’t?

CTCSS stands for Continuous Tone
Coded Subaudible Squelch, which
describes exactly how the tones work. A
subaudible tone is placed on the
transmitted signal, just below the voice
modulation. The tone is there all the time
the transmitter is keyed, and it can control
the squelch in the receiving radio. The
CTCSS system was originally designed for
commercial use, either to allow several
companies to share a common frequency
without hearing the other fleets, or to allow
controllable access to community (multi-
user) repeaters. Hams began to use the
system in the late 70s, often to create
“closed” repeaters. These repeaters would
be open only to people who actually
supported them. Supporters were given
the proper codes, then had to add CTCSS
capability to their radios. (Of course, an
enterprising ham could simply decode the
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TE-32 Multi-tone
CTCSS Encoder

tone, and install this tone on his radio
without paying to support the repeater. He
would often find he had no one else on
the repeater who would talk to him...) In
the 90s, the use of CTCSS tones is mainly
for preventing interference. As the bands
get more crowded, more and more
repeaters are going up. The frequency
assignments for these repeaters are
coordinated, but more often than not it's
possible for mobiles in one state to be
keying up their repeater, plus a second
repeater in a different state, especially if
the mobile happens to be on a high hill
right between both the repeaters. The
solution to this problem is simply to install
a CTCSS decoder on at least one of the
repeaters. Even though all the radios are
still on the same frequency, the repeater
will only key up if it hears a user with the
proper CTCSS tone. The user chooses
which repeater to access by changing the
tone, not the actual carrier frequency.
What's the Key?

So what do you do if this happens to
your hometown repeater? What if your rig
doesn't have programmable tones? Maybe
you're still using a crystal-bound rig, or
even a converted commercial rig. Do you
have to trade your rig in on the latest
synthesized programmable whiz-bang
unit? Of course not!

In the commercial two-way field, CTCSS
tones are practically synonymous with
Communications Specialists, Inc. The long
time leader in CTCSS encoders and
decoders, Comm Spec produces a multi-
tone encoder designed exactly for add-on
use, at a very affordable price. The TE-32
Multi-tone Encoder produces the 32 most
common tones and is enclosed in a 5.25"
x 3.3" x 1.7" cabinet with a bracket, ready
for under the dash or under the shelf
mounting. The TE-32 is based on the field-
proven SS-32P board, which is a field-
programmable CTCSS encoder designed
primarily for installation in commercial
mobile rigs. Usually programmed with a
DIP switch, the $SS-32 is slightly modified
for use in the TE-32. Rather than the DIP
switch, the tone frequency select lines are
routed out to the front panel switches of
the encoder. This allows easy access and
instant changing of the tone frequency. As
a matter of fact, the TE-32 consists of
nothing more than the SS-32P, the rotary

tone select switch, the toggle group select
switch, and a nice box. There's plenty of
open real estate in the box as well, but
don't be put off by the small size of the
unit. Communications Specialists
products are all very well built, using
custom-designed integrated circuits to
keep things small and reliable.

How Do | Hook It Up?

All of the above may sound great, but
you may be a little hesitant to rip your rig
open and start poking around with a hot
soldering iron. If you've never done any
kit-building or electronic repairs before,
you may want to get some help, but
installing the encoder is really fairly
simple. There are only three wires: +
voltage, ground, and audio out (See
Figure 1). In most rigs the power will not
be a problem, as the TE-32 will operate
within a range of 11 to 25 VDC, drawing
only 12 mA. If your rig is somewhat more
mature, the instruction sheet gives
diagrams explaining how to power the unit
off of 12- and 6-volt AC lines, as well as
200-VDC supplies. The power supply
connections should be fairly straightforward,
but the connection point for the audio may be
a little trickier. The first thing to do is to
check the schematic if one came with your
radio (you did keep the manual
somewhere safe, didn't you?). In many
cases rigs were designed for add-on
boards that weren’t installed as standard
equipment, and the tone input point will
be clearly labeled on an existing plug or
jack. If not, the best place to start looking
Is on or around the modulation control,
usually on the center tap. This procedure
is very well explained in the instruction
sheet that comes with the TE-32. Once
you have the connections all set, the only
thing remaining is to adjust the output
level. If you have a friend with a
communications service monitor, great.
Just setl your tone mod at about 0.6 kHz
deviation, and you're all set. If not, set the
control to minimum and increase the level
a little at a time until the repeater opens
when you key up. Set the level a little
higher than the minimum needed to open
the repeater, but lower than the point
where the tone becomes irritating. It's not
unusual to hear a low level hum in the



2WAY RADIO
SERVICE

QRP AMPLIFIER

ORDER NOW 1-800 4 HOBBY KITS

MONITOR

For a slick little QRP boost, use one of

:iz"gﬂhi.ﬂr:: FANTASTIC the 20 Watt amplifiers. Needs only COM-3. the workd's most popular
* 440 MH FM TRANSCEIVERS V-2 waus of drive for iull output, low-cost service monitor. For
6 Matf.-r:. linear for SSB. AM or CW operation, shops big or small, the COM-3

power MOSFETSs for high effieciency
and multistage low pass filter for a
clean signal. Bullt-in T/R relay for
automatic switching, runs on 12-15
VDC at 2-4 amps. Add our matching
case sel for a complete station look
Yourchoice of bands ................ $49.95
Specilty band: (QAMP-20, 30, 40. B0)

CQAMP Maiching case set......514.95

delivers advanced capabilities

for a fanlaslic price—and our
new lease program allows you lo own a COM-3 for less than
33.00 a day. Features » Direcl entry keyboard with programmabile
memory * Audio & transmifier frequency counter = LED bar graph
frequency/emor deviation display = 0.1-10.000 uV output levels »
High receive sensiivity. less than 5 puV = 100 kHz o 989.9585
MHz « Continuous frequency coverage » Transmi profection, up
to 100 watts » CTS tone encoder » 1 KHz and external modulation
COM-3 2 Way Radio Service Monitor ..............52995.00

Ramsey breaks the price barmmier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and rammable
repealer splts makes the FX the periect ng for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almos! instant T/R switching. High speed packet?
...No problem. Twelve diode programmed channels. 5W RF output,
sensitive dual conversion receiver and proven EASY assembly. Why pa
more for a used loreign rig when you can have one AMERICAN MAD
{by you) lor less. Comes complete less case and speaker mike. Order
our maiching case and knob set for that pro look.

FX-50 kit {6 Meters)...................5149.95 FX-146 kit (2 Meters)......cooooveeeeene..........5149.95
FX-223 kit (1 1/4 Meters)...........$149.95 FX-440 kit (3/4 Meters)...._.... RN R $169.96 ', FOXHUNT HEADQUARTERS
CFX maiching case set................ 52095 FXM-1, ICOM/Yaesu style speaker mike _....$29.95

Locate hidden or unknown transmitlers fast. The Foxhound direction
finder connects 1o the antenna and speaker @ack on any radio recewer
AM or FM from 1 MHz 1o 1 GHz. The anlenna (a pair ol dipole
lelescopec whips) &5 rotated untid the Null meter shows a minimum. A
pair of LEDs indicate to tumn Left or Fighi. The Foxhound s deal to use
with a walkie-talive_ if you wish o transmit, go ahead, a bull-in T/R
switch senses any transmatied RF and swilches tself out of crout whie
E:u:arh it doesn’t get any easier than this! We provide all paris except for a few feet of 1/2 nch
VC pipe avialable al any hardwar e store for a dollar or two. Add our maiching case sel for a
complete finshed und. Be the one with the answers. win those ransmiller hunts and track down
those ammers, you'll do & all with your Foxhound.
Add some fun 10 your club events by having a ransmiter hunt! Foxhunting S 2 craze sweeping the
nation, but many clubs are missing out on the action because they lack the experiise or bme o
de-ueﬂﬂhe:mnhmmnransm‘ter We set one of our most devious and sneaky engineers 1o the
! designing an easy to build and use, yet highly capable Foxhuni iransmitler. A snazzy
mcroprocessor controller both preset and programmabie transmession charactenshcs allowing
you 10 easiy sel the difficulty level from "beginner™ o “know-i-all? The ShyFox. FHT-1, is crystal
controlled in the 2 meter band (crystal for 14652 inciuded) with a power output of 5 walls that s
adjustable by the controller. The transmitter is programmed 1o 1D in CW or add our voice option il
you really want fo aggravate the troops - “Ha ha, you canl find me!™ Join the fun, get nd of those
stuffy old meetings and picnics. have a loxhunt!
DF-1 Foxhound direction finder kit ......_559.95 CDF Maiching case set for DF-1 __514.95
FHT-1 SiyFox Foxhunt transmitter kit $129.95 FHID-1 Voice ID option..............529.95
CFHT Heavy duty metal maiching case setfor FHT-1 . $29.95

PACKET RADIO

Two new versions are available for the Commodare 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING'. Includes FREE disk software. PC Board and Full Documentation. Kit lorm

P-B4A ......... 55095 PHBM......cvinnii $59.95 CASECPK..........514.95

2 MTR & 220 BOOSTER AMPS

Here's a great booster for any 2 meter or 220 MHz hand-held unit. These power
boosters deliver over 30 watts of cutput, allowing you 10 hit the repeater’s full guieting
while the low noise preamp remarkably improves recepbon. Ramsey Electromics has
sold thousands of 2 meter amp kits, but now we ofier compietely wared and lested 2
meter, as well as 220 MHz units. Both have all the features of the high-priced
boosters at a fraction of the cost
PA-10 2 MTR POWER BOOSTER (10 X power gain)

Fully wired & tested
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & fested.................

SX-20 20 METER SSB/CW TRANSCEIVER

Fnaly. a handy go anywhere ng that puts the
fun back into ham radio. How about the DDS
synthesizer that tunes in 10 Hz steps with
exceptionally low noise lor weak signal
recepBion. Or. how about the bult-in lambic CW
keyer that has a digital readout of your CW
speed. Perky 10 watt RF output (that's only
11/2S units below a 100 watt rig’) can be tuned
down for true ORP operation. Includaed with the
SX-20 is the hand mike with handy UP/DOWN
buttons for remote tuning of the rig while driving
— or biking — or boating. Available in both fully
assembled and fun to build kit form, you'l find
that the SX-20 will become your favonte ng

SX-20 20 meter SSB/CW Transceiver,

fully wired, 1 yr. warranty ......... ; STEREO FM SPEECH
Cotonal G Ak PR XD WY e RO W T : TRANSMITTER SCRAMBLER

Descramble most scramble systems heard on
your scanner radio or set up your own
scambled communication system over the
phone or radio. Latest 3rd generation IC Is
used for fantastic audio quality - equivalent 1o
over 30 op-amps and mixers! Crystal
controlled for crystal clear sound with a built-in
2 watt audio amp for direct radio hook-up. For
scramble systems, each user has a unit for full
duplex operation. Communicate in privacy with
the 55-70. Add our case set for a line
professional finish.

CW KEYER

Send perfect CW. Microprocessor keyer fealures 4 programmable
memories of up to 26 words each, lambic keying, dot-dash memory,
vanable speed from 3-60 WPM, adjustable sidetone, keying lo any ng
and fully RFI proof. EAROM memory keeps messages up to 100 years -
you'll go silent before the key! Includes built-in touch paddles or use
your own. Easy assembly and malching case set available for a nice
station look.

CW-700 Micro keyer kit.....569.95 MK Matching case set..... $14.95
CW-700WT Assembled CW-700and Ca5e .......ccccevveemnnnneenns $119.95

Hun your own Stereo FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast band up to 1 mile,
Detailed manual provides helpful info on
FCC regs, antenna ideas and range 10
expect. Latest design features adjustable
line level inputs, pre-emphasis and
crystal controlled subcarrier. Connects to
any CD or tape player, mike mixer or
radio. Includes free tuning tool too! For a

Miniature
SPEAKER-MIKE

Fils lcom,
Yaesu, Alinco,
Ramsey and
Radio Shack
rigs! Looking lor
a handy Iile
speaker-mike 1o
compliment

your FX trans-
ceiver or other
ICOM  style
handie-lalkie?
The Ramse

SM-1 speaker-mike is a beauty. Il's only 1 1/

wide by 2 1/2 inches high and has a handy clip

ACTIVE ANTENNA

Cramped for space? Get longwire performance with this deskiop
antenna. Properly designed unit has dual HF and VHF circuitry and
built-in whip antenna, as well as extemal jack. RF gain control and 8V
operation makes unit ideal for SWLs, traveling hams or scanner bufls
who need hotter reception. The matching case and knob set gives the

pro look add our matching case set with
on-board whip antenna

FM-10A Stereo transmitter kit.. $34.95
CFM Case, whip ant set............ $14,95

S5-75 Scrambler /descramblerkit .$39.95

C35D matching case set............. 214.95
SS-TOWT Assembled
S5-70 and case Sl ......iccvinrirrnnn i 91295

MICRO-MIKE CRYSTAL RADIO

on the back so you can easily clip it lo your
lapel or shirt. Its small internal speaker isn’l
going to break any eardrums bul is very clear
and has plenty of pop o be heard when womn,
There's even a jack on the mike s0 when you

Relive the radio past with a crystal set like your
grandfather buill. Uses genuine Galena crystal and
catwhisker. Several different types of radios are built,
including standard AM broadcast, shortwave and
even WW |l foxhole style. To compare modern

World's smallest FM wireless mike.
Smaller than a sugur cube - including
ballery and mike, Two sels of SMT
parts supplied in case you are clumsy!

unit a hundred dollar look!
AA-TKAL............. $28.95 Matching case & knobset, CAA .. 514.95

AIRCRAFT RECEIVER

it in, you still have the use of the spoaker Terrilic audio pick-up (pin drop at 5 ) ; -
f:iﬁ frum?":{:lur radio. Fits all Radio Shack, and transmil range of 300 . We !l'ﬂ:il..r_dE semlcu_nductar detE{:!ﬂrS. we mdlﬂﬂ a diode _h::nr
ICOM. Yaesu. Alinco and Ramsey rigs e sl Hear exciling aircraft | the batlery (walch style), electre! mike E?\T;EE‘I”:) ﬂgégg ESE:ET uzeﬁrﬁ?dg?ﬂ |tw:u?u“i':: 1:::
Y 1 L= = 1o ] : | i 1 :
SM-7 Mini-Speaker mike, — — ‘:._,.j communications—pick up planes and even a tuning tool! Be a James Clton taves il

Bond and learn SMT tog!

= up 1o 100 miles away! Receives
FM-5 Micro mike kit..

= 110-138 MHz AM air band,
smooth varactor turung supernet

Fully assembled...........cc.cccen.... 524,95 S— K ]

...519.95 | CS-1 Crystal set kit ..........

SHORTWAVE 3 . 3
th AGC, ceramic filter, adjustable squeich, excellent sensitivity and - R
RECEIVER lots of speaker volume. Runs on 9V battery. Great for air shows or DR. NI CAD CONﬂITlONEH’FAST CHARGE
just hanging around the airport! New 30-page manual details piot 1aik, : _ :
t00. Add case set for “pro” look. Quit spending big bucks for replacement battery packs, rejuvenate and condition your batienes
AR-1 kit . s2095 |for peak capacity. Advanced circuitry has optimized discharge belore charge lo eliminate
Matching case set, CAR .............. " g14.95 | memory effect and to condition batteries that have been poorly cared for in the past. Quick
: charge rapidly brings battery to full charge m less than an hour-just 15 minutes lor some types!

And “op-off” charge mode squeezes every iast bit of energy into each ceil for the absolute maost
capacity. Switch-mode regulator controis constant current charge while being monitored by a
negative delta-V system that cuts off the fast charge at the exact poinl of full charge-battenes
are charged, not cooked! Charges NiCads or NiMH packs from 2 to 10 celis (easily expanded)
and current capaciies up 1o 10 Amp-hours. Runs on 12 to 15 VDC. Quit coolang your Daltenes.,
buying new packs, waiting hours for recharge, get a Dr. Ni-Cad loday! Avaiable in money
saving kit form or wired and tested with case at a special price. Kit busiders: add our maiching
case set for a snazzy knish.

2M
POWER AMP

Easy 10 build power amp has 8 imes
power gain, 1W in, BW oul. 2W in. 16W
oul, 5W is for 40W out. Same amp as
featured in many ham magazine aricies.

MORE
KITS
NEXT

MONTH'S

Fantastic receiver that capiures the world
with just a 127 antenna! Can receive any 2
MHz portion from 4-11 MHz. True

EUPIPRSS. . MTIONY VAR RS- E‘m"‘ﬂ"? with all parts, less case and T- DN-1 Dr. Ni-Cad conditionerfast charger Kit .............o..eceeresrsemnss ....54995
A, VU~ SIS CXMIIGS, Pubviey. O SPUNEY § 1 SO0 CON MEICHING CABE SBL.....coceoiiiiarisssrsssssimmmimis st st as sassssaassassnsasssirs O DO
volume and runs on a 9V battery. | PA-1, 40Wpwrampht ... S34.95 ISSUE ON-1WT Fuih?assemnbod o S T il B Tt Lo Le L
Fasanating Scout. school or club project, | TR-1, AF sensed T-A relay kit.$14.95

provides hours of fun for even the most
sgrious DXer. For the car, consider our
shortwave converier. Two switchable
bands (in 3-22 MHz range), each 1 MHz
wide—i{unable on your car radw dial. Add
some inlerest to your dnve home!

Shortwave recefver kit, SR1....._._ 52995
Shortwave converter kit, SC1...__.. 527.95
Maiching case sel for SR1, CSR .. $14.95
Matching case set for SCI, CSC ..514.95

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY

MINI KITS TECH/ORDER/INFO (716)324-4560 FAX (716)924-4555

Ramsey c