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POWER

TRANSMIT

CPU UNIT
contains
band
stacking
registers

DDS UNIT
provides excellent
signal-to-noise ratio

rom the CPU to the DDS System to the

final output board, the ICOM IC-725 is
designed foryou. .. the amateur who demands
relentless performance.

Whether its fixed, mobile or portable operation you desire, the IC-725
will open your eyes to what amateur radio should be. World renowned
for excellence in circuit design, versatility and dependability, the IC-725
is backed by a full one-year factory warranty.

But don't take our word for it. Examine the IC-725 yourself, it's waiting
at an ICOM dealer near you.

O
ICOM

CORPORATE HEADQUARTERS: ICOM America, Inc 2380-116th Ave. NLE. Bellevue, WA 38004 [206)454-8155
CUSTOMER SERVICE HOTLINE (206) 454-7619
CUSTOMER SERVICE CENTERS: 3150 Premier Drive, Sulle 126, inving, TX 75083, 1777 Phoenix Parkway, Sulte 201, Aianta, GA 30349
3071 - &5 Road, Unit 9, Richmond, B.C. VX 2T4 Canada, 2380-116th Ave. N.E., Balievue, WA 98004
All staled spachcations am subyec! 10 change wilhoul notice or obligation. All ICOM mados sgnificantly axcead FCC reguiafions limiting spunious emissions. 725000

For a brochure on this or any other ICOM product, call our Toll-Free Literature Request Hotline 1-800-999-8877.
CIRCLE 179 ON READER SERVICE CARD

PA UNIT
provides 100%
duty cycle



MEKJ gives you all 9 di

and keeps on bringing you

%1tal modes

state-of-t

e-art advances

while others offer you some digital modes using 3 year

old technology!

MFJ-1278

$27995

No 3 year old technology at MFJ! "= y

Using the latest advances, MFJ brings you
9 exciting digital modes and keeps on bringing
you state-of-the-art advances like new ASA™,

You get tons of features other multi-modes
just don’t have.

Only MF] gives vou all 9 modes
Count "em -- you get 9 fun modes --
Packet, AMTOR, RTTY, ASCII, CW, FAX,
SSTV, Navtex and Contest Memory Kever.
You can’t get all 9 modes in any other
multi-mode at any price. Nobody gives
you modes MFJ-1278 doesn’t have.

The best modem you can get

Tests in Packer Radio Magazine
prove the modem used in the MFJ-
1278 copies HF packet more accurately
than all other modems tested,

MFJ-1278 is the only multi-mode
with a frue DCD circuit. This dramati-
cally reduces sensitivity to noise and
dramatically increases completed QSOs.

Exclusive Built in Printer Port

Only the MFJ-1278 has a dedicated
printer port that lets you plug in your
Epson or IBM compatible printer.

You don’t need to buy a silly 540
cable just to plug in your printer.

20 LED Precision Tuning Indicator
MFJ’s unequaled wning indicator makes it

really easy 1o work HF packet. Unlike
others, you use it the same for all modes --
not different for each mode. Just tune your
radio to center a single LED and vou 're
precisely tuned in to within 10 Hz —- and it
shows you which way to tune!

New Easy Mail™ Personal Mailbox
You get MF]'s new Easy Mail™ Personal

MF]J Packet Radio

MFI-1274

$415995

MFI-1270B

$13995

E’b’[l"j IZTﬂB uuper cﬁme of TAPR's TNC-2
gives you more features than any other packet
controller -- for $139.95

You can double your fun by operating VHF
and HF because you get high performance
switchable VHF/HF modems.

You get the Easy Mail™ Personal Mailbox
with soft-partitioned memory so you and your
buddies can leave messages 24 hours a day.

In MFJ's new WeFAX mode you can print
full-fledged weather maps to screen or printer
and save to disk using most computers.

A new KISS interface lets you run TCP/IP
and MSYS. NET ROM compatible.

You also get 32K RAM and a free 110 VAC
power supply (or use 12 VDC).

For dependable HF packet tuning, the
MFJ-1274 gives you a high resolution tuning
indicator -- and it’s only $20 more.

New 2400 baud Turbe models available:
MFJ-1270BT, $209.95; MFJ-1274T, $229.95.

CIRCLE 86 ON READER SERVICE CARD

NEW!

MFJ MULTI-MODE DATA CONTROLLER

WITH MU T-GRAY LEVEL BODEMN PFOWER
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MODEL WF)- 1278

Mailbox with soft-partitioned memory so you
and your ham buddies can leave messages for
each other 24 hours a day.

Multi-Gray Level FAX/SSTV Modem
You'll see tomorrow’s news today when you
copy outstanding FAX news photos with crisp
clear details, MFJ-1278 1s the only multi-mode
with a built-in multi-gray level modem. It lets

you transmit and/or receive multi-gray level
pictures with an appropriate terminal program.

MFJ’s new Automatic Signal Analysis™
gives you exclusive HF packet idenification!

* MF]’s new ASA automatically identifies HF

packet, RTTY. ASCII and AMTOR signals. A

New MFEJ-1278T Turbo
with fast 2400 baud_ modem

MFIJ-1278T :

s359° * D =

The new MFJ-1278T Iumn gwes you fast 2400 baud packet
-- fwice the baud rate of any other multi-mode. By communi-
cating faster you'll reduce chances for error, lessen congestion
and more efficiently utilize our ham frequencies. You'll also get
1200/300 baud for compatibility with older TNCs.

The 2400 baud modem is also available separately. Order
MFJ-2400, $69.95, for any MFJ and most other TNCs.

quick ""OK™ command selects the mode!

One FREE Upgrade!

When you buy your MFJ-1278 teday, you
don’t have to miss new modes and features that
come out tommorow. Why? Because your 1278
comes with a coupon good for one free eprom
upgrade exchange that’ll add new features.

Plus More . . .
Plus you get . . . 32K RAM, free AC power
supply, Host mode that lets MFJ-1278 serve as

a kiss interface or dumb modem, fast through-
put anti-collision technology, independent
transmit level for each radio port, random code
generator, lithium battery backup, RS-232 and
TTL senal ports, socketed ICs, tune up com-
mand, peripheral 1/0 port, automatic serial
numbering, programmable message memories,
dual radio ports (each HF or VHF), CW pad-
dle jack, audio amplifier and speaker jack so
you can monitor CW sidetone, transmit and re-
ceive audio and packet connect bell, new fully
intergrated instruction manual with Fasr Start™
booklet and more. 9'%2 x 9% x 1'% inches.

No Matter What™ Guarantee

You get MFJ's one year No Matter
What™ Guarantee.

That means we will repair or replace
your MFJ multi-mode (at our option) no
matter what happens to it for a year.

Others give you a limited warranty.
What if they say, ““Sorry, your limired
warranty doesn’t cover thar!™’

Get 9 new ways of having fun
Don’t settle for 3 year old technology.
Choose the only multi-mode that gives

you the latest advances and all 9 modes.
Get 9 new ways of having fun roday!

Software Pack gets you on the air instantly!
MF] software packs with interface cable get
you on the air instantly if you use an IBM com-
patible, Commodore or Macintosh computer.

Here are some of the programs available:

MFJ-1289, $59.95. Menu driven. Super IBM
compatible program. See ad below for details.

MFJ-1282B, $39.95. New with multi-gray
receive for Commodore 64/128. Menu driven.

MFJ-1287, $24.95. Macintosh starter pack.

New MF)] \lulthum”’ . . . exciting new 1278 software
I i i S

High resolution
AP news photo
received on
20.738 MHz using
MF] MultiCom
and MFJ-1278
with multi-gray
modem.

o

MFI1-1289 New menu-driven Multicrnm""
brings out the full power of your
$5995 55 1278 with multi-gray modem.
No set-up required — just load and use. You
get incredible high resolution WeFAX maps
and AP news photos right off HF. You also
get color packet pictures and multi-gray SSTV.
Bursting with features . . . One-Key
Macros™ combine multjPiE keystrokes into a
single touch, Call-Alert™ sounds an alarm
when any characters you tell it to watch for
come in, Auto-Set™ instantly switches entire
stored sets of parameters, Auto-Router™ stores
digipeater node routes for instant use, Packet
Multi-Plex™ lets you transmit or receive a
binary file and continue your QSO, Mulu-
Word™ gives a powerful word processor that
is tailor-made for multi-mode communications.
Custom QSL created with paint program

Multi-Gray
WeFAX weather
map received on
16.410 MHz using
MFJ MultiCom
and MFJ-1278
with multi-gray
modem.

can be transmitted by FAX, SSTV or PdeE[ On-
line help. RS-232 cable. Tons more. Call for free
MF]J catalog for full information: 800-647-1800.

Optional MFJ-1292 digitizer, 199
. lets you instantly point, shoot and transmit

a video picture - all in one smooth sequence

Transmit your very own digitized pictures all
over the world by i..]\l:l FAX or SSTV. MF]
MulnCan“ lets you integrate the MFJ-1292

“*Picture Perfect'* Video Digitizer, $199.95 with
your MFJ-1278 for shooting and transmitting
your pictures in one smooth sequence.

Nearest Dealer/Orders: 800-647-1800

MFJ] ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; TELEX: 53 4590

FAX: (601) 323-6551; Include s/h.
MF]J . . . making quality affordable

1990 MF) Emerprses, Inc




LETTERS

Number 1 on your Feedback card

Joseph W. Bento N6DGY, N. Chica-
go IL Do things never change? Or
should | put it, does the ARRL never
learn from mistakes? | recently picked
up a 20-year 73 collection (1960-80)
and have been enjoying your old edito-
rials. Old doom and gloom Wayne ac-
tually knows whal he is talking about.
The vast majority of your predictions
from the '60s are a reality today. You
said 220, use it or lose it in the "60s.
The ARRL's incentive licensing scan-
dal. Thought I'd let you know how right
you've been all these years.

itis fun to read those old editorials. On
the doom parts | wish I'd been wrong

. ... Wayne

Marv KB9KYV Several months ago,
after receiving my Novice license, |
subscribed to 73. | find it to be quite
interesting and informative, especially
your editorials on the state of the ARRL
and the ham bands, electric blanket
nightmares, the electromagnetic/can-
cer connection, microwaved brain
cells, ad infinitum. I'm feel that I'm get-
ting a perspective on ham radio that |
would not get in another publication. |
am a computer teacher, and can cer-
tainly see the value of including radio
theory in the school curriculum, As for
project building, | do like to experiment
when | find the time, but keep in mind
that readers such as myself may not
have the level of expertise that the
hams who are writing the articles have.

Noted. By the way, "time"’ is a rational-
ization. You have the time to do what's
important to you. It’s not time, it's prior-
ities. We all have the same 168 hours a
week. . .. Wayne

Name withheld, ARAL employee "I
get tired of all the lids complaining on
packet, SSB, CW, etc., about ‘those
idiots in Newington.’ If they put half the
effort into at least writing to their direc-
tors instead of bitching over the air,
they'd probably be much happier. You
try to solve problems, the world will be
a better place. Keep up the good work
and keep on bashing the lazy mem-

W. Richard G. Duane, Jr. WB2VAT,
Long Valley NJ | was amused by what
your staff did to Dave's (W5UN) article,
“Two Meter EME Primer'' in the March
issue. On page 52, bottom of column 2,
the word “libration™ (the oscillation of
the moon's face as seen from earth)
was changed to "libation"’ (drinking)!

| agree that libration effects are
short-term. However, | do not agree
that libation effects are very shorl-
term! | enjoyed the article all the more
for the laugh it gave me unexpectedly
in the middle of a very informative and
interesting piece.

If only all our mistakes were so enter-
laining!. . . Linda KATUKM

Walter Lindley NL7VM After all your
nagging | have finally upgraded from
Technician to Advanced. It seems that
everyone who talks about code claims
it is either easy or nearly impossible to
learn. Nonsense; code is tough to

From the Hamshac'ff

learn, but with some practice it will
come. | think a codeless license is
greal because technically-oriented
people (as opposed to code-oriented
people) are needed in this hobby. Let's
all welcome any new people attracted
to ham radio through the no-code li-
cense,

Malcolm G. Bowen VEEMGB, Ft. Mc-
Murray, Alberta | just finished reading
“Random Output” in the January 1991
issue, and | would like to shake your
hand!! | agree with you wholehearted-
ly.

in November 1989 | became inter-
ested in amateur radio. | approached a
member of the local ham club, and he
was very helpful. | purchased a used
FT-101 at a garage sale from a ham
operator and it turned out he became a
good friend. A month or two later, |
joined the ham club. | was informed
that night classes would be starting
S00N,

| turned up the first night along with
12 other people. The second week, on-
ly 10 turned up; the following week, six
came, and in the last 10 weeks of the
18-week course, only two of us showed
up. Myseilf and the other participant ap-
preciated both amateur operators
teaching this course, and expressed
our thanks. | took my exam and
passed, the other person didn't try the
exam.

Now this is the part that bums me,
and | have toid all the club members
so!! Al a general meelting at the end of
summer, 18 people turned up, and we
talked about everything. But not one
word about myself and the other gen-
tleman sticking out the night courses
through winter at —25 degrees, or
even that | had passed my exam. | wait-
ed until the meeting ended, and there
was nothing said, and | swore | would
never attend another club meeting.
Can you imagine how a new member
would feel in that kind of atmosphere? |
thoroughly enjoyed your article and
found myself agreeing with everything
you wrote. Thank you for your patience
and the opportunity to voice my opin-
ion.

Thanks for sharing your experience.
Unfortunately, we've received dozens
of similar letters, I'm glad you told your
club how you feel. Maybe it will help
(but | doubt it).

What struck me most about your lel-
ter was the fact thal your licensing
class took 18 weeks. 18 weeks!!!?7?
No wonder you had so many dropouts!
If it's run correctly, it shouldn’t take
more than 8 weeks (or is there some-
thing peculiar about the Canadian -
cense that requies 1/3 of a year lo
learn?). . .. David N1GPH

Fred Smith K3MOA, York PA After
following the code vs no-code debate
for what seems like an eternity, | am
pleased to see that the FCC finally
made the most logical and rational de-
cision on the matter. | am one of the
many unfortunate ones whao had to suf-
fer through learning code to obtain my
license, but | would not wish that “‘rite
of initiation” on my worst enemy. . ..
Though the FCC has made its deci-
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sion, | expect that the debate will go on
forever or until the code fanatics die
off. Max Planck summed it all up when
he wrote: "'A new scientific truth does
not triumph by convincing its oppo-
nents and making them see the light,
but rather because its opponents even-
tually die and a new generation grows
up that is familiar with it.”

| hope that we are able to spawn that
new generation so that amateur radio
doesn't die out with the code fanatics.

ented. The quote holds water even
when you take the word '‘scientific”’
out of it. . . . Wayne

Joe Plitnick KA1WPD, S. Meriden CT
While atiending the 31st Tropical Ham-
boree Amateur Radio/Computer Show
in Miami, Florida, a situation devel-
oped that | think is quite amusing.
While visiting your exhibition booth |
was given a copy of 73 at no charge. |
really appreciated it and | signed up for
a subscription. While visiting other dis-
plays | came up 1o0. .. [another ham
magazine.] It was kind of strange to
see that they were charging one dollar
for their current issue. | commented to
the staff working the display that | re-
ceived a free copy of 73. The reply was,
“Well, that's all it's worth.” Amazing. |
have since decided to stop purchasing
this magazine and sister publications. |
enjoy your whole magazine. Thanks
again for the free issue. Keep up the

good work.

Hi, Joe—| remember meeting you in
Miami. This kind of adolescent name-
calling has been going on for years
among the major ham magazines.
Kinda® stupid, isn't it?. . .David
N1GPH

E.J. Kidd, lll, WD4ILS, Naples CA
Over the years, | have been a retail
purchaser and subscriber o your mag-
azine. | have never agreed so com-
pletely with your observations on the
general wrong-headedness of many of
our ham brethren.

Every leisure activity which can be
divided into groups seems to suffer
from periodic infusions of petty authori-
tarians bent upon enforcing the
“rules.” Small Minds will find a way to
smite the assembled faithful with the
Rules, and attempt to convince them
that some particular loss of individual
freedoms is Good For Them.

There is a scatological Southemism
that, to paraphrase it, attributes the de-
sire to enforce discipline upon smaller
groups to avoid in one's sex life. So, for
years | have assumed that old men with
callsigns from the first and second dis-
tricts, holding ARRL posts and Extra
tickets, tended to be petty authoritari-
ans and general noxious busybodies
because the lack of ultraviolet rays in
the Northeastern winters attenuated
their libidos. What a revelation, if your
hypothesis is correct! Facing Newing-
ton and genuflecting five times daily
doesn't make one an old fart: CW
makes one an old fart!

Having read much on EMF and can-
cer, becoming interested due to your
editorials, | often chaslise emergency
services workers and hams for using
those cute microphone/rubber duck
antenna combinations which they
gleefully pin and clip to their lapels and
epaulets. Two meter energy radiated
8" from one's eyes is probably not a
great idea; 70cm radiation from an an-
tenna closer to the brain than the elbow

can be shown, according o some lests
in the "60s and '70s, to be hazardous to
one's eyesight. But what does the
emission of 800 MHz cellular tele-
phone signals from all those Nokia and
Motorola units up right next to the ear
do for the brain? Can we expect a Yup-
pie Brain Disorder in the 21st century?

The current ratio of Agreement/Dis-
agreement between the NSD editorials
and my own views is running about
70:30 in the last five years. | find this an
alarming trend, inasmuch as | celebrat-
ed my 40th lap around the sun last
year. Instead of a young, wild-eyed
Cracker who disagreed with you about
70% of the time and burned the tires off
my mobile, | now look like Wilfred Brim-
ley, find more wisdom in the counsel of
those with more experience, and am
trying to cut my own personal depen-
dence on foreign oil by a few barrels a
week. Not quite ready for Old Fart-
hood, | did reregister as an Indepen-
dent this year.

It's interesting that your agreement
factor has risen with wisdom—why, il’s
almost enough to make a person think!
Perhaps it's time to dig back through
old rags and recheck old editorials and
see how well they've withstood the test
of time—vs your take at the time.
Please advise. . ., Wayne

Michael A. Sciomacco N3HUX, Pitts-
burgh PA |I've been a 73 subscriber for
a year, and |I've gone from nothing to
General in 13 months. | am using your
advice about bringing ham radio to my
students at the Greenway Middle
School Teacher's Center. This past
summer | instructed a Novice class
sponsored by the New Futures extend-
ed day program, and elmered a new
Novice, Brian KASWXH. | am currently
starting a new Novice/Tech class, | am
also awaiting the installation of our
Cushcraft vertical to get on 10 meters.

During a recent demo at Greenway, |
had a real life emergency that required
me to contact 911 and a child’'s parent
through 2 meter autlopatch. A student
had fallen down a hill and cut her foot
open on a broken bottle. The students
were able to view firsthand how | was
able to lend a hand.

| also occasionally take check-ins for
a local swap and shop repeater nel.
This gives me great personal satisfac-
tion, and | feel all hams should con-
tribute to our hobby in whatever capac-
ity that they can, and not look down
their noses at the young. |L.LE. “Lids™!
(We have a local club that screens their
applicants and will not admit young
hams. What a crock!)

Thanks for your inspiration. | am be-
coming an "‘unreasonable” person.

Ervin L. Sly, Nipomo CA Have been
reading your editorials for a long, long
time, and even though | don't always
agree with everything you say, | enjoy
them. Have always been very envious
of all the things that you do, butit takes
money to do it with. | “just ain't never
had none of that stuff to do all those
things,"" and your March editorial final-
ly told me why. Just don't have the |.Q.
for it!

| have had Advanced ticket for 51
years. | just retired a few years back,
and | had to spend what little | made on
my family, and not extras, like the hob-
by or traveling. Guess it's too late now
to get smart!

| hope the no-code licke! brings in
lots of new hams. Bl
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Number 2 on your Feedback card

NEever say pie

Wayne Green W2NSD/1

FCC Screws Up!

The FCC has tried to kill an ant with a
sledgehammer. Actually, though I'm
dumping on the FCC, it's mainly our
own fault that this nonsense hap-
pened.

By now, unless you've been living in
a black hole, you know that a ham who
was prolesting our attacking Iraq sent
a message through a packetl system
asking people at the other end to make
a 900-number call. Since there's a
charge for 900 calls, an FCC engineer,
alerted to this terrible crime, started
issuing fines right and left, and in gen-
eral dumping on a number of hams
whose packet stations relayed the
message. Talk about overreaction!

Yes, it was in bad political taste to
question President Bush's decision to
clobber Irag. And yes, we're nol sup-
posed to use amateur radio to generate
money for causes. But the crime here
was more on the order of a yellow-line
violation than a hanging offense.
We've been used to hearing worse at-
tempts at using amateur radio to sell
things than that. . .like those endless
solicitations for subscriptions to a ham
magazine (not mine, darn it) via sup-
posed information bulletins.

For years we’ve bragged about how
great we are al being self-regulating
and self-policing. Then, whenever an
Extra Class CW-crazed ham goes
berserk on the air, the first thing we do
is go whining to the FCC, demanding
they put the SOB off the air. Do we do
anything about it ourselves? You bet
we do! We sit there, wringing our
hands and complaining for a while be-
fore we telephone the FCC.

The FCC engineers, delighted to find
an incident where they are on the moral
high ground for a change, have leaped
into this mess with an atom bomb to
pacify a flea. FCC, get the heck off our
backs and slop being dumb. Yes, we
know we're notl supposed to handle
messages that involve making money
for someone. Thal doesn’t mean that
some ham somewhere isn't going to do
it. And it doesn’t mean that you have to
close down the hobby just because we
have a few idiots.

A message going through a packet
system, no matter how illegal, isn't go-
ing to do a lot of harm. Let's put this
baloney into perspective. Most ops
don’t even bother to read the traffic

being relayed through their stations.
Like a repeater, they're providing a ser-
vice.

So what should we do? Is it time to
start trying to wrile new regulations
that will allow us to cope with this dire
emergency? Or is it time to stop being
silly? | vote for the latter. We need few-
er regulations and less unneeded ha-
rassment from the FCC.

If we are such wimps that we can’t
handle the creeps who've been screw-
ing up 20m with unwanted broadcast-
ing, officious net jamming and pile-ups
on DX, then we deserve all the miseries
we have. Yes, of course the ARRL
could do something about it. | happen
to think they not only should, but that
it's their responsibility to keep our
bands clean. And | think ill of you for
being a member and being 100 afraid to
tell them whal you think. ..and for
endlessly voting for directors who re-
fuse to do anything.

Now tell me how you don’t agree with
everything | write. What part don't you
agree with?

When | Grow Up...7

Yes, | know, most of us are in our 60s
and it's difficult to remember when we
were kids and we'd wonder what we
might do when we grew up. But sup-
pose you get into a position where you
are going to be a mentor to a young-
ster—what kind of advice would you
give?

It's difficult to look back from retire-
ment age and assess what we've done
with our lives. It can be even more diffi-
cult when we think about what we
might have done.

If you were 1o be in a position 1o men-
tor teenagers, what guidance could
you give them? Could you point to your
own success and the impact you've
made on the worid as an example of
what's possible for them?

What did you want o be when you
grew up? Did you make it? Or have you
gone on way beyond anything you
imagined? Or have you fallen far short
of your dreams?

If you're short, is it too lale to try
again?

Amateur radio can be the key which
unlocks a lifetime of excitement and
growth. When my friend Alfie and |
were given a box of old radio parts one
Sunday in church, Alfie had little inter-
est in the junk, so | took it home. The
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“‘angel’ who gave that box of old parts
to two kids that day changed one of
their lives.

| joke that one of the greal tragedies
of my life was when the Popular Me-
chanics radio | built with those parts
worked. It was a turning point, Perhaps
this is one reason why |'m so anxious to
touch as many kids' lives as possible
with the magic of radio.

How can a teenager understand
enough about how life works to set any
realistic goals? Perhaps, as a mentor,
we who've been through it can help
explain about the attractiveness of the
pitfalls. How can we get across the im-
portance and the fun of learning when
kids are up 1o here in lousy teachers,
menacing peers, impossible parents,
and threals of war and destruction?

How can we explain in terms they
can understand thal there are an in-
finite number of ways in which the
world will try to head them off? That
Darwinian survival of the fittest really
does work, even on a personal level?

We have a wide variety of drugs for
the body and the mind, all geared to-
ward keeping them from success.
There's alcohol, which their parents,
television and the movies try to con-
vince them is cool. Smoking doesn’t
have quite the cachel it did a few years
ago, but with the uneducated it's still
cool. Junk food and overeating are
pushed at us from every side.

How about junk food for the mind
such as ball games (of all kinds), 95%
of the television fare, most movies,
comic books and most newspapers?
There are a lot of junk books too. . .
and junk music.

How easy it is to get involved with
shoricuts where you substitute a beliel
for the more difficult work of learning
and understanding. In this category I'd
put politics and every religion except
yours. |'ve put together a whole long
list of very worthy causes, any of which
can derail your progress through life.

I'm as aware as you of the dangers to
Gaia. | keep up on the redwood loss,
the rain forest destruction, the whales,
dolphins and baby seal losses, the
greenhouse effect, and even that poor
little snail darter that sidetracked a bil-
lion dollar dam project.

Yes, | see how the world is coming
apart. | know about the race problems
all around the world, the tribal enmities
everywhere. The wars in lrag, Timor,

Chad, Somalia, Ethiopia, the Philip-
pines, Central America, New Guinea.
The killing of students in China and
Burma. And many of these are person-
al with me because |'ve visited these
places and have friends in them.

My ham friends in Czechoslovakia
and Poland, whom | visited just last
year, are deeply involved on a daily
basis with the turmoil in these coun-
tries, so what's happening in Eastern
Europe is more than a passing news
itern for me. I've been to Wenceslaus
Square in Prague. |'ve seen the hun-
dreds of candles burning for those
killed in fighting communism. I've sal
and talked, ham to ham, with the peo-
ple who are living through this terrible
period.

Amateur radio has a whole world to
offer, if only you can get this message
across to the youngsters around you. It
isn't easy. They're probably much
more interested in Nintendo and col-
lecting bubble-gum cards.

How much do you know about ama-
teur radio? How much have you taken
advantage of this cornucopia of won-
der to expand your own horizons? How
can you communicate the wonders
amateur radio offers if you've never
yourself even tried them?

Can you get up in front of your ham
club and explain how RTTY works? Are
you comfortable with bauds and digital
communications? How'd you like to
tackle spread spectrum for the club?
How about writing an article on it for
737 Or even a book? Why not? I've
written many articles and books on
RTTY, so why not you? Oh, I'm differ-
ent in some way? How? Why?

Yes, of course |I'm different. We're
all different. But we all have to accept
responsibility for the way we are—and
change it if we're not satisfied.

When | was growing up | hadn't a
clue as to what | wanted to do. Which
was just as well, since most of the
things I've done couldn’t have been
predicted. How could | imagine as a
high school student getting involved
with amateur radio that this would lead
me in a few years to being an electron-
ics technician on a submarine in the
middie of a war?

Television was just barely starting
when | was in high school so how could
| guess that I'd become a TV director a
year after getting out of college? Or
that I'd become a professional psychol-
ogist a year later? | wouldn't have be-
lieved it! And then a couple years later |
was the partner in a million dollar loud-
speaker manufacturing business.
Things like this are completely unpre-
dictable, aren't they?

Or are they really? Yet wasn't | fol-
lowing some general goals all along?
Most of my life was determined when
that box of radio parts was given to me
in church that Sunday. Yet even then |
was ready for it. Alfie had the same
opportunity, but he wasn't able to take
the next step. How about you? Are you
missing opportunities the way Alfie
did?

Through the magic of amateur radio
I've sat and talked with a king in his

Continued on page 73



TM-241A

Compact FM Mobile
transceivers

Here are your new mobile com-
panions — at your service whenever
you're on the road! Their compact
size makes installation a snap, and
the remote control options allow you
to customize your installation for
that “professional” look!

* Wide band receiver coverage. The
TM-241A receives from 118-173.995
MHz. Transmit range is 144-148 MHz.
(Modifiable for MARS and CAP
operation, permits required.)

e TM-441A covers 438-449.995 MHz,
and the TM-531A covers
1240-1299.995 MHz.

e CTCSS encode built-in, selectable
from the front panel.

¢ Selectable frequency steps for
quick and easy QSY.

* TM-241A provides 50 W. TM-441A
35 W, and TM-541A 10 W. Three
power positions, 5, 10, and full. The
TM-541A has two power positions,
1and 10 watts.

e 20 full-function memory channels
store frequency, repeater offset,
sub-tone frequencies, and repeater
reverse information. Repeater
offset on 2m is automatically
selected. There are four channels
for “odd split” operation.

e Tone Alert System with Elapsed
Time indicator.

¢ Auto-power off function, and time-
out timer.

Specifications guaranteed for Amateur band use only.

)
TM-441A/TM-541A &

RC-20 Remote Control Unit
As supplied, one RC-20 will control
one transceiver . Most often-used
front panel functions are control-
lable from the RC-20. The RC-20
and IF-20 combine to allow control

of up to four radios.

e Selective calling and pager option.
The DTU-2 option enables the Dual
Tone Squelch System (DTSS), allow-
ing selective calling and paging using
standard DTMF tones.

¢ Digital recording system option.
Used in conjunction with the tone
alert system, the DRU-1 allows mes-
sage storage of up to 32 seconds.

e Multiple scanning functions. Band
and memory scan, with selectable
scan stops and memory channel
lock-out.

e Large LCD display with four-step
dimmer control.

* Automatic Lock Tuning (ALT) for
the TM-541A. Compensates for drift.

* Supplied accessories. Mounting
bracket, DC cable, fuses, MC-44DM
multi-function DTMF miec.

Optional accessories

* DRU-1 Digital Recording Unit

* DTU-2 DTSS unit = IF-20 Interface

unit, used with the RC-20, allows more

than two transceivers to be remotely
controlled * MA-700 2m/70cm dual
band antenna with duplexer (mount
not supplied) ® MB-201 Extra mount-
ing bracket ® MC-44 Multi-function
hand microphone ®* MC-55 (8-pin)

Mobile mic. with time-out timer

e MC-60A, MC-80, MC-85 Base

station mics. ®* PG-2N Extra DC cable

e PG-3B DC line noise filter ®* PG-4G

Extra control cable ® PG-4H Interface

connecting cable = PG-4J Extension

cable kit * PS-50/PS-430 DC power
supplies * RC-10 Handset remote con-
trolier » RC-20 Remote control head

e SP-41 Compact mobile speaker

« SP-50B Mobile speakere TSU-6

Programmable CTCSS decoder

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

PO. BOX 22745, 2201 E Dominguez Streel

Long Beach, CA S0801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontano, Canada L4T 4C2

KENWOQOD

... pacesetter in Amalteur Radio
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TR-77A

Compact 2m/70cm Dual
Band HT

Here’s a radio that deserves a
double-take! The TH-77Ais a
feature-packed dual band radio
compressed into an HT package.
The accessories are compatible
with our TH-75, TH-25, and TH-26
Series radios. Repeater and remote
base users will appreciate the DTMF
memory that can store all of the
DTMF characters (", #,A, B, C, and D)
that are usually required for
repeater functions!

¢ Wide band receiver coverage.
136-165 (118-165 [AM mode
118-136] MHz after modification) and
438-449.995 MHz. TX on Amateur
bands only. (Two meter section is
modifiable for MARS/CAP. Permits
required.)

* Dual receive/dual LCD display.
Separate volume and squelch con-
trols for each band. Audio output can
be mixed or separated by using an
external speaker.

¢ Cross band repeat function.

¢ Dual Tone Squelch System (DTSS).
Uses standard DTMF to open
squelch.

e CTCSS encode/decode built-in.

* Forty-two memory channels.

All channels odd split capable.

* DTMF memory/autodialer.

Ten 15-digit codes can be stored.

* Direct keyboard frequency entry.
The rotary dial can also be used
to select memory, frequency,
frequency step, CTCSS, and scan
direction.

s Multi-function, dual scanning. Time
or carrier operated channel or band
scanning.

* Frequency step selectable for
quick QSY. Choose from 5, 10, 12.5,
15, 20, or 25 kHz steps.

* Two watts (1.5 W on UHF) with
supplied battery pack. Five watts
output with PB-8 battery pack or
13.8 volts. Low power is 500 mW.

* DC direct-in operation from 6.3-16
VDC with the PG-2W.

* T-Alert with elapsed time indicator.

* Automatic repeater offset on 2 m.
e Battery-saving features.
Auto battery saver, auto power off
function, and economy power mode.

Compiete service manuals are available for all Kenwood transceivers and most accessories
Specifications and features are subject to change without notice or obligation.

e Header!

e Supplied accessories:
Flex antenna, PB-6 battery pack
(7.2 V, 600 mAH), wall charger, belt
hook, wrist strap, keyboard cover.

Optional accessories:

« BC-10: Compact charger « BC-11: Rapid
charger » BH-6: Swivel mount = ET-6: AAA
battery case * DC-1/PG-2V: DC adapter

» DC-4: Mobile charger for PB-10 » DC-5;
Mobile charger for PB-6,7,9* PB-5:72V,
200 mAh NiCd pack for 2.5 W output

* PB-6:72V, 600 mAh NiCd pack = PB-T:
7.2 V, 1100 mAh NiCd pack = PB-8: 12V,
600 mAh NiCd for 5 W output » PB-9:

72 V, 600 mAh NiCd with built-in charger
* PB-11: 12V, 600 mAh OR 6 V, 1200 mAh,
forSWOR 2 W= HMC-2: Headset with
VOX and PTT » PG-2W: DC cable w/fuse

* PG-3F: DC cable with filter and cigarette
lighter plug » SC-28, 29: Soft case

» SMC-30/31: Speaker mics.* SMC-33:
Speaker mic. w/remote control » WH-1:
Water resistant bag.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio



Number 3 on your Feedback card

EDITED BY LINDA RENEAU KATUKM

The FCC has accepted a petition request-
ing that primary responsibility for the con-
tent of all automatically retransmitted sig-
nals be placed on the originating station.
The petition, authored by Tom Blackwell
N5GAR of Dallas, Texas, was designated RM-
7649. It calls for a modification of Part 97,
adding to Section 97.205 a section (g).

The licensee of the repeating station,
whether analog or digital, would hold only a
secondary responsibility for the re-transmis-
sion. Basically, he would be held responsible
only to the extent that it was humanly feasible
for him to intercept and censor the violation.
Conversely, the user breaking the rules of the
Amateur Radio Service would be the one to
suffer the most severe consequences of the
violation.

Earlier, the ARRL had also submitted a pro-
posal to the FCC on this matter, but it was
turned down. Blackwell feels that his petition
may be successful because it calls for some
measure of shared responsibility. The ARRL
proposal, he said, regarded the originator
solely responsible for his message.

Last January, as reported in the April
“QRX,” a number of packet BBS operators
were fined $300, and others were cited for
allowing the re-transmission of an anti-war
message urging users to call a 900 number.
The message did not mention the $10 fee
that would be charged to the caller’'s phone
bill. The sysops of the packet BBS stations
have responded to the allegations of impropri-
ety, but the matter is still on hold. They don't
know if they will be exonerated or penalized
further.

Jim Dearras WA40NG, one of the hams
cited, says, "'l believe it [RM-7649] will go a
long way in taking care of the problem.'" He
pointed out, however, that “‘primary’’ and
“secondary’’ responsibilities ought to be bet-
ter defined. He added, ‘| am also concerned
that a lot of hams do not seem to understand
what has really happened. They don't see the
implication as going beyond the packet BBS
systems having to screen messages. They
don’t realize that this can be applied to
digipeaters and voice repeaters!"”

N5GAR said that he wrote his rules change
petition to include both analog and digital
modes, so that separate regulations would not
be necessary. From No. 597 of the Westlink
Report.

Balloon Experiments

Look for a student balloon experiment
which will be launched at 10:00 a.m. EDT
on April 27 from the U.S, Naval Academy in
Annapolis, Maryland. The balloon will take a
2m FM transmitter (144.34 MHz) up to about
80,000 feet. Telemetry will consist of a CW ID

Photo A. WB4APR atop the 40-foot tracking
dish at the U.S. Naval Academy.

(W3ADO Balloon) and a series of tones indi-
cating inside/outside temperature and alti-
tude. Anyone within 400 miles may hear the
signal. They'll be using a 40-foot diameter
dish to track the payload as it drifts along. See
Photo A. Contact Bob Bruninga WB4APR at
the Aerospace Dept., U.S. Naval Academy,
Annapolis MD 21402, or call (301) 267-4380.

Spring balloon launch schedule:

April 13 at 7:30 a.m. CDT, Franklin IN
(WBSIHS). Live camera ATV on 439.25 MHz.
2m FM on 144.34 MHz. 10m CW on 28.321
MHZ. HF nets on 3.871 and 28.331 MHZ. Con-
tact Chuck Crist WBSIHS at 6455 S. Madison
Ave., Indianapolis IN.

Mid-April, Hillsboro WI (WB9SSBD). Two
meter repeater. Input of 144.48 MHz and out-
put on 147.48 MHz. HF net on 7.155 MHz.
Contact Joe WB9SBD, Rt.1 Box 235A, Hills-
boro WI 54634.

May 4 at 9:30 a.m. MDT, Denver CO
(AA®P). Live camera ATV on 426.25 MHz. 2m
FM with voice telemetry on 144.34 MHz. 10m
CW on 28.8 MHz. HF nets on 7.232 and
28.332 MHz. Sponsored by Edge of Space
Sciences, Inc. Contact Jack Crabtree AAQP at
4327 Bellewood Dr., Littleton CO 80123,

May 11 at 9:00 a.m. CDT, Houston TX
(WBSHLZ). Live camera ATV on 439.25 MHz.
2m FM packet and CW telemetry on 147.435
MHz. 10m CW on 28.322 MHz (K7IRK).
HF nets on 7.155 and 28.332 MHz. Contact
Burns Cleland WBSHLZ at 5106 Elm St.,

Houston TX 77081,

May 18 (morning), Whiteville NC
(KC4WDW). Students at Southern Communi-
ty College plan to launch a TV camera into
space. See the ATV column in this issue for
details.

June 15 (morning), Mojave Desert
(W6BHZ). Student members of the Society of
Women Engineers (SWE) at Cal Poly Univer-
sity in San Luis Obispo, California, plan to fly
an atmospheric sampling experiment up to
80,000 feet on a large balloon. Telemetry
downlink will be on 2m FM with live camera
ATV on 434 MHz. Write to the Cal Poly Ama-
teur Radio Club, UU Box 53, Cal Poly Univer-
sity, San Luis Obispo CA 93407 (attn: David
Fichou KBEOEN).

June 29 at 9:30 a.m. EDT, Dayton OH
(W8BI). Live camera ATV on 439.25 MHz.

2m FM with voice ID on 144.34 MHz. Twenty
meter CW on 14.035 MHz using a Ramsey
QRP-20 kit. HF net on 7.232 MHz. Contact
Dayton ARA W8BI (DARA), P.O. Box 44, Day-
ton OH 45401-0044. De Bill Brown WBBELK,
73 editor.

SWLing for News

Over the past few months, the sale of
shortwave receivers has gone up 500%.
Every country is selective about the news it
broadcasts, and every country broadcasts
some amount of propaganda, or material in-
tentionally slanted to some degree, for its pur-
poses. Many people have turned to shortwave
to get the latest news faster, and also to com-
pare reports of the same events.

Israel at 9435 (also at 7465 and 11605) kHz
gives you right up-to-the-minute reports at 7,
8, 9, and 11 p.m. EDT. The BBC in London
reports news about world events that you may
not hear in the U.S.A. Listen on 5975, 6175,
7325, and 9915 kHz. A station in Dubai seems
relatively unbiased; listen foritat 11 a.m. EDT
on 11795, 13675, 15320, 15400, 21605, and
21675; and at 10:30 p.m. on 13675, 15400,
and 15435 kHz. At 7 p.m. EDT, you can hear
Moscow on 15205 or 15330; or at 8:30 p.m. on
7400, 9750, 15180, and 1770 kHz. Budapest,
Hungary, is on 9835 (no time given) kHz. Irag
has been heard on 11990 or 9022 kHz in vari-
ous languages. Kuwait was on 11990 (using a
Saudi station?). Syria tells their side on 9950
and 12085 between 3:05 and 5:10 p.m. These
are only a few of the many, many broadcasts
on the air. Frequencies listed are from B-N-T
Bulletin, Vol. 19, Issue 3.

Scanner Law Inquiry

Early this year, the ARRL submitted a
request to the FCC, now known as Docket
91-36, that it pre-empt licensed amateurs
from local scanner laws. State and local laws
may prohibit the possession of ham radios—
even by hams—if these radios also cover po-
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lice or other public safety frequencies deemed
illegal to listen to.

Laws vary from state to state. New Jersey
requires police-issued shortwave radio per-
mits; Kentucky law authorizes officials to
seize and destroy any radio equipment capa-
ble of receiving police signals; a Michigan
statute exempts licensed amateurs—except
for Novices and Technicians!

The ARRL pointed out that most 2m trans-
ceivers receive a range of frequencies be-
tween 139-174 MHz, which includes many
public safety frequencies. The League be-
lieves that regulation is solely a federal func-
tion, and should not be left to the states. How-
ever, three of the five FCC commissioners
studying the proposal have already said that
they don’t want to pre-empt local laws; in-
stead, they want to know how existing ham
transceivers and scanners could be modified
to remove any capability to receive public
safety radio frequencies. Under this proposal,
new scanners and ham gear would have to be
designed to skip public safety bands!

The FCC is also trying to figure out if there
should be an exemption for General Mobile
Radio Service licensees and equipment.
Many hams, agencies, and groups use the
460 MHz GMRS, one of the Part 95 personal
radio services. Then there is the Association
of North American Radio Clubs, representing
unlicensed shortwave listeners. It has asked
for a general pre-emption for licensees and
non-licensees alike.

The idea that owners of existing equipment
might be required by the FCC to delete fre-
quencies, and that newly manufactured re-
ceivers would be designed without the ability
to pick up police, fire, and medical communi-
cations, is an unprecedented idea. TNXW5Y]
Report, Vol. 13, Issue #5.
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Tabitha Carty N1IEQ is a member of the NSRA home repeater on 146.88.

Tabitha Carty N1IEQ, a 13-year-old Gen-
eral class licensee, has been a ham for al-
most a year. She and her father, Joe KA1EXZ,
do a lot of ATV demos at radio clubs and
schools. The last demo was for an audio/video
class at the Danvers High School. She is also
a member of the NSRA home repeater on
146.88,

Tabitha is a student at Middle School West
in Salem, Massachusetts. She holds an A-B
average, and is being considered for the Na-
tional Honor Society.,

“I'm jealous of the kids with ham radio clubs
in their schools,” she writes. “Kids at my
school think I'm nuts (hi, hi). | like ATV and
ham radio, and that's all that counts.” TNX

Tabitha N1IEQ, for responding to the request
for information.

R.L. Drake is back with a new shortwave
receiver—the R8. From the early '50s to the
early '80s, Drake offered a wide array of short-
wave and ham equipment. For about the past
eight years, it has concentrated its resources
on its satellite receiver business.

The new shortwave receiver, called the R8,
operates in the AM, LSB, USB, CW, RTTY,
and narrowband FM modes, and covers from
100 kHz to 30 MHz. With an optional module,
the R8 can also cover fire, police, public ser-
vice broadcasts, and additional amateur
bands in VHF (35-55 MHz and 108-174 MHz).

For more information, contact the R.L.
Drake Company, P.O. Box 112, Miamisburg
OH 45342,

Radio Video

“*“More Than Radios’’ highlights the im-
portance of bringing others into the hobby.
This 28-minute video was created and pro-
duced by Zman Productions, which is owned
by Chuck KE7SA and Dixie N70YY Zappala
of Bothell, Washington. It was filmed in towns
throughout Washington State.

““More Than Radios’’ video tapes are free,
but there is only a limited number of them. For
availability, contact ICOM America, Inc., 2380
116th Avenue N.E., Bellevue WA 98004. A
tape must be ordered on ham club letterhead
stationery. TNX Digital Digest. Vol. 4, No. 1,
and ICOM.

Novice/Tech
80M Change

The Novice/Tech subband on 80 meters
has been moved down to 3675-3725 kHz.
The former privileges were from 3700-3750. If
you're studying for a license, be sure to make
this change in your books. If you have a fre-
quency and mode allocations chart, you might
want to note this change on it, too. TNXB-N-T
Bulletin, Vol. 19, Issue 3.

Number One Ham

Ten-year-old James Catalano KC4ASZT is
the first of four Cub Scouts in Webelos Den 1
of Pack 1189 to pass his Novice exam. Now he
Is studying for his Technician ticket. He has
been operating mostly 10 meters, and he has
already confirmed DX QSOs with countries as
far away as Australia.

Like many boys his age, he enjoys playing
video games at home on TV. But he also en-
joys the martial arts and playing the piano. He
has recently earned his orange belt in Tae-
Kwon-Do. TNX Denis Catalano.

James Catalano KC4SZT, a Cub Scout in
Webelos Den 1 of Pack 1189, has his Novice
ticket.
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The Copperhead
Keyer Paddle

H ow many times have you wanted to try
your hand at sending CW with an
iambic keyer paddle, but didn’t want to spend
Mom’s grocery money just to find out if it’s
really your cup of tea? Or maybe because
you're just plain tired of trying to keep your
mechanical monster adjusted? Or because
you're still looking for that spring that took
off like a ballistic missile? Whatever your

The perfect touch!
by Charles D. Rakes KISAZ

Schmitt trigger IC and two 2N3904 transis-
tors control and direct the circuit’s electron
flow. The two unused NAND gates are elec-
trically stabilized by tethering their gates to
circuit ground. The keyed output is fed
through a mimi or standard %-inch stereo
phone plug to mate up with the majority of

electronic keyers.
The “*dit"" (left) paddle is connected to the
input of gate “"A"

through a 100k re-
sistor, and back to
battery positive
through four series
10 megohm resis-
tors. The very small
current flow through
the 40 meg resistor
string holds the in-
put high. In standby
the gate's output,

there until the ground bridge is broken at the
paddle. The “*dah’" paddle circuit operates in
a like manner, with Q2 doing the output
switching. The inputs of both gates are RF-
bypassed with a 39 pF capacitor.

Building Your Own Copperhead Keyer

The paddle’s physical configuration can be
just about anything you desire, or you can
duplicate my model as shown in the figures.
You can bread-board the circuit, or use perf-
board. For a neat package, follow the PC
board layout. If you do the breadboard
method be sure to use an IC socket. No matter
what scheme you follow, be sure to take spe-
cial care in handling and installing the CMOS
chip.

Woodchucking: See Figures 3 and 4. The
keyer's base is shaped out of a hardwood
block3" x8%2" x 1% ", to match the drawings
in Figure 2. A 2%" x 2%" x 1" cavity is

Photo A. The Copperhead Keyer—an ingenious alternative.

reasons, you could consider building the
**Copperhead Keyer, ' and enjoy the serenity
of a nonmoving, nonmechanical, no-non-
sense, electronic touch-activated keyer!

The Copperhead Keyer was especially de-
signed for the home project builder who can
take advantage of a few simple skills and
fabricate a useful piece of equipment for a
fraction of the cost of a similar commercial
item. If you are a good parts scrounger—and
what seasoned ham isn’t?—you probably can
build your own version for less than ten
bucks. You can also order a kit (see the Parts
List).

The paddles will operate with most com-
mercial and home-constructed electronic
keyer circuits using the Curtis chip, including
the built-in versions in many current trans-
ceivers.

How the Keyer Works

Take a look at the keyer's schematic dia-
gram in Figure 1, and you'll see just how
easily electronics can replace a mechanical
device. Also notice that an on/off switch isn’t
used or required because the standby current
1s so minuscule. The battery could survive in
standby for its normal shelf life.

A single 4093 CMOS quad 2-input NAND

pin #3, is low. When
the paddle is bridged,
through your skin re-
sistance, to circuit
ground, the gate's
output goes positive,
turning Q1 on.
Q1's collector
switches any positive
load connected to the

tip of the phone plug

to ground, holding it wooden housing.

Phote B. The circuit is mounted in a compartment underneath the

wire, solder, elc.

PO Box 445, Bentonville AR 72712.

¥
Parts List for the Copperhead

B1 9 volt transistor battery

C1,C2 39 pF ceramic disc cap

c3 0.1 uF ceramic disc cap

IC-1 4093 quad 2-input NAND Schmitt trigger
Q1,Q2 2N3904 NPN transistors

R1,R2 100k, Va watt resistors

R3-R10 10 megohm resistors
R11,R12 4.7k resistors
Phone plug stereo mini or standard, Y-inch plug

Misc.: Hardwood material, circuit board material, battery snap, battery holder, nylon hardware, solder lugs,

You can obtain a complete kit of parts, including a shaped base and spacer ready for stain or paint,
paddles, hardware, circuit board, and all components postpaid for $27.95 from the author at Krystal Kits,
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Figure 3. Plate dimensions.

carved from the base 1o hold the circuit board
and battery.

A paddle spacer is cut to the dimensions, as
shown in Figure 2, from the same hardwood
matenal. The two paddles are cut from circuit
board material to the size and shape shown in
Figure 3. Two holes are drilled in each paddie
to match up with the two holes in the spacer
block, and the corners of one end of each of
the paddles is rounded with a file or belt
sander. The edges are smoothed with a fine
grit sandpaper.

After the above is accomplished, you can
drill the paddle mounting holes through the
side of the spacer block, as shown, and then
drill two holes in the bottom of the spacer.
Thread each for a 6-32 metal screw. Drill
four holes in the base, and mount the spacer
board in place with two 5/8-inch 6-32 screws.

The grounding board, a section of circuit
board 5%" x 3”, is mounted to the keyer's
base with glue and a single wood screw. A
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long solder lug extends from the wood screw
through a hole in the base (see photo of com-
pleted keyer) to the cavity where it connects
to circuit ground.

The paddles are mounted to the spacer with
nylon 6-32 screws and nuts. A long solder lug
on each paddle is secured by the nylon hard-
ware and extends through the base connect-
ing to the circuit as shown in Figure 1, the
schematic.

Figure 4 shows the component side of the
circuit board and parts placement. Mount the
parts as shown and solder them in place. Then
connect the paddles, grounding pad. battery
snap, and output plug wires to the circuit
board.

Mount the circuit board to the inside of the
cavity with a %" plastic spacer and wood
screw. The battery is kept in place with an
L-bracket made from a spring steel, 9 volt
battery holder, and is mounted to the edge of
the cavity with a wood screw.

TOP VIEW OF KEYER
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Figure 2. Dimensions for the wooden hous-
ing.

Checking Out the Keyer

With a battery in place, take a VOM in the
RX-1 position and connect the positive lead
(don’t rely on red to mean positive, check it
out) of the meter to the tip of the keyer’'s
output plug and the meter’s negative lead to
the common sleeve on the plug. Position your
wrist on the grounding pad and touch the
“dit’" (left) paddle. The meter should go
from infinite resistance to near zero. To
check the **dah’’ (right) paddle, first connect
the positive meter lead to the ring on the
phone plug. Next, with the negative still at-
tached to the sleeve, touch the right paddie;
the meter should drop to near zero ohms. If
s0, your copperhead keyer is ready for ser-

vice. 8

Charles D. Rakes KISAZ, P.O. Box 445,
Bentonville AR 7271 2.
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Figure 4. (a) PC board foil pattern. (b). Com-
ponent placement.



The Handy Inductance Bridge

Number 5 on your Feedback card

For measuring small coils.

ams who home-brew antenna tuners,

VFOs, QRP transmitters, and receiv-
ers are usually faced with determining the
values of small inductances. While there are
expensive digital and analog instruments
available commercially, their cost and capa-
bilities usually exceed the budget and actual
needs of the average ham. Even most of the
inductance measuring devices described in
the ham literature seem overly complex, and
often require hard-to-find component parts.
The instrument described here is a simple,
inexpensive but very useful gadget for quick-
ly measuring the inductance of small coils.

Description

The circuit is illustrated in the figure. A
Pierce crystal oscillator is isolated from the
bridge circuit by an emitter follower which
applies approximately 2 volts rms (root-
mean-square amplitude) at the crystal fre-
quency across the bridge.

The unknown inductance is connected in
series with the bridge vanable capacitor,
which is then tuned to balance the bridge, as
indicated on the center-zero microammeter.
The inductance of the unknown is indicated
on the calibrated dial.

This instrument, which operates at a fre-
quency of 5 MHz, is capable of measuring
from about 1 pH to 30 pH. This range en-
compases the vast majority of those small
coils that need to be measured accurately.

Theory of Operation

The Pierce crystal oscillator, and the emut-
ter follower, together comprise the generator
that provides operating voltage to the bridge.
The bridge is the heart of the instrument. L2
and C6 in series form the two fixed, known
legs of the bridge.

The values of 22 uH and 47 pF were chosen
to be series resonant at the 5 MHz crystal
frequency. Because of the phase relationship
between voltage and current in a series cir-
cuit, there is approximately 3.6 volts rms of
RF at the junction of L2 and C6 when approx-
imately 2.1 volts rms of RF is applied across
the bridge, measured to ground. This allows
greater voltage variation across the null de-
tector formed by the center-zero meter and
back-to-back diodes, which makes the null
indication easier to determine accurately.

The back-to-back diodes, D1 and D2, are
required both to rectify the RF voltage and to
allow the center-zero meter needle to swing

by J. Frank Brumbaugh KB4ZGC

Photo B. Internal view of the bridge.

to both sides of center so an accurate null can
be obtained. Although the diode conduction
“*knees’” will appear at the center zero null,
slightly broadening it, this does not adversely
affect bridge accuracy.

You can use crystals of other than 5 MHz,
but if you do, you must change the values of
both L2 and C6 so they are series resonant at
the chosen crystal frequency.

Bridge tuning capacitor C7 is a nominal
365 pF variable capacitor removed from an
ancient broadcast receiver. With this value
capacitor and a bridge frequency of 5 MHz,
inductances from about 1 UH to 30 pH can be
measured accurately.

Using a smaller or larger capacitor and
retaining the 5 MHz bridge frequency will
shift the range over which inductances can be
measured. Using a different frequency crys-
tal (and changing the values of L2 and C6
appropriately) will also shift the range of
measurement. However, regardless of the
bridge frequency, the minimum capacitance
of C7, plus stray circuit capacity, establishes
the minimum measureable inductance.

Because the bridge frequency must be sta-
ble for accurate measurement of inductances,
a crystal oscillator must be used. Any crystal
oscillator circuit can be used—but the Pierce
is the simplest and most foolproof. Remem-
ber, though, if you use a different crystal
frequency, you may have to use different
values of feedback capacitors C1 and C3.

This instrument is powered by a 9 volt
battery to make it portable. You may use
almost any DC voltage between about 6 and
15 volts. Using a 9 volt battery, total current
drain 1s less than 15 mA.

An LED in a *‘free current’’ circuit is in-
cluded as a power-on indicator. Because total
operating current flows through the LED, 1t
does not increase the load on the battery.
Also, the LED will grow dimmer as the bat-
tery is depleted through use, alerting you to
replace the battery.

The bridge is designed so that its tuning
capacitor, C7, has its rotor plates grounded,
simplifying construction and eliminating
hand capacity from interfering with the accu-
racy of measurement.

Construction

The Inductance Bridge must be constructed
in a shielded enclosure. An aluminum box, or
an enclosure made from double sided PC-
board material, may be used.
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Figure 1. Schematic for the inductance bridge.

All of the circuitry can be constructed on a
small piece of perf board, or a printed circuit
board (such as Radio Shack 276-150). Keep
RF wiring short and direct.

Install the binding posts J1 and J2 at one
end of the enclosure, as far as possible from
bridge tuning capacitor C7. You want vour
fingers to be as far away as possible from the
field around the unknown inductance being
measured.

Use stiff solid wire to connect C7 t0 J2, and
from J1 to the junction of C5 and L2.

The 9 volt battery can be held in a clamp
made for that purpose, or attached to the
inside of the enclosure with a strip of Vel-

cros™.

Parts Used

All parts used in this instrument, except the
enclosure, came from my junk box (yes, I
have a DEEP junk box, having been a ham
since 1949). [ used an aluminum box approxi-
mately 2" x 3" x4" which I got for $1.50 ata
hamfest.

Q1 and Q2 can be any small signal NPN
transistors, such as 2N3904, 2N4124,
2N2222, etc.

L1 is an RF choke. Anything from about
390 pH 10 2.5 mH can be used. The value
i1s somewhat dependent upon the crystal
frequency. Use a 2.5 mH choke at 1 MHz,
or 390 pH at 10 MHz, for instance. The
actual value is not of great importance as

long as sufficient RF voltage is applied to the
bridge.

L2 i1s a 22 yH RF choke; it’s an important
part of the bridge when a 5 MHz crystal
oscillator is used to power it, as described
earlier. Any 22 pH coil could be used here if
its value is known accurately.

Meter M1 is a surplus FM tuning meter,
center-zero, with a 200 HA movement. You
can use any similar meter that's sensitive;
50-0-50 pA or 100-0-100 A movements
are suitable. Similar meters are available
from Micro-Mart Inc., 508 Central Avenue,
Westfield NJ 07090, and other mail-order
dealers, for about $2.00. [Ed. Note: A suit-
able meter is also available from Hosfelt
Electronics, Inc., (800) 624-6464; part#
MHE 5, the 100-0-100 UA meter.] If you
cannot locate a center-zero meter, there are
numerous small edgewise and standard 100
or 200 WA meters which, with care, can
usually be changed to indicate center zero.
Carefully remove the cellophane tape holding
the meter together and remove the front
section to allow access to the movement. Very
carefully push the long metal lever extending
from the movement to one side while watch-
ing the meter needle. This will often allow
movement of the needle to rest at the center
of its scale. You may have to use needle
nose pliers or the end of a screwdriver to
move this lever. Use extreme care so you
won't deform the lever or break the tiny

spring attached to it.
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: CAUTION: These
Parts List small edgewise me-
BT-1 9-V battery ters, often calibrated
C1,C4,C6 47 pF silver-mica capacitor in TV channel num-
C2 0.1 WF disc capacitor bers, do NOT have a
c3 100 pF silver-mica capacitor zero-adjust: DO
C5 0.01 uF disc capacitor NOT ATTEMPT TO
C7 365 pF variable tuning capacitor (see text) USE A JEWELER'S
D1.D2 1N914, 1N4148, 1TN34A, 1NG0, elc. SCREWDRIVER
D3 LED
J1,J2 Binding post ON THE TINY
L1 RF choke, 1 mH (see text) SCREW AT THE
Lo 22 uH RF choke CENTER OF THE
M1 100-0-100 pA center-zero meter MOVEMENT! This
R1 56k, YW, 5% resistor is a pivot screw, and
R2,R4,R5 10k, %W, 5% resistor tightening or loosen-
R3 1k, VaW, 5% resistor ing it may damage or
R6 470 ohm, YaW, 5% resistor destroy the meter
S1 SPST toggle or slide switch movement
Note: A blank PC board is available from FAR Circuits, 18N640 Field Not all , h
Court, Dundee IL 60118 for $4 +$1.50 postage. Please indicate this article O o (eiDa
when ordering. can be modified to put
the needle at the cen-

Figure 2(a). PC board foil pattern. (b). Parts
placement.

ter, but most can be. Even if it is impossible to
move the meter needle to the center of its
range, if it can be moved a half-inch or so, it
can be used, marking the meter scale at the
new needle position as *‘zero."’

Bridge tuning capacitor C7 may be difficult
to locate if you do not have one in your junk
box. Your best bet is to check with local hams
and radio-TV repair shops. If this doesn't
produce a usable capacitor, any hamfest
should offer a wide selection. You may also
find a suitable tuning capacitor from Fair
Radio Sales, PO Box 1105, Lima OH 45802,
(419) 227-6573 or from Antique Electronic
Supply, (602) 820-5411; part# CV-230.

You can obtain crystal Y1, a 5 MHz sur-
plus microprocessor crystal, from most mail-
order dealers, as they offer a wide selection
of these crystals of various frequencies. A 5
MHz HC-25 crystal is $1.25 from BCD Elec-
tro, PO Box 450207, Grand Prairie TX
75045-0207. They stock inexpensive crystals
in the range of 33 kHz to 143 MHz, as do
many other mail-order dealers.

Continued on page 18



OVER 45,000 P

The AEA PK-232 multi-mode |
data controller remains the

most widely used radio data
controller in the world. More

hams own the PK-232 than any
other radio data controller, and
AEA’s hard-earned reputation

for quality and service keeps |
them coming back. The '232 |
gained its popularity with

features like these:

STATE-OF-THE-ART |
TECHNOLOGY |

Since its introduction in 1986, |
the PK-232 has

been updated six
times to continue
bringing you the
breakthroughs. Six
updates in four
years! And even the
very first PK-232 is
upgradable to the
latest model, with a
relatively inexpensive
user-installed kit.

If you want a state-
of-the-art multi-mode
controller, you want
the PK-232 MBX.

ALL DIGITAL OPERATING
MODES

The PK-232 MBX includes all
authorized amateur digital
modes available today...Packet,
Baudot, ASCIlI, AMTOR/
SITOR (including the new 625
recommendation) and Morse
code, as well as WEFAX
(receive and transmit). Other
features include the PakMail
18K byte maildrop system with
automatic normal and reverse
forwarding, NAVTEX/AMTEX
reception, KISS protocol
support, binary file transfer

and more. Also included

is the TDM (Time Division
Multiplex) mode for SWLing
that few others have. No |
other multi-mode has all |
these features.

K-232s SOLD!

SUPERIOR FILTERING

The 8-pole Chebyshev filterin

the PK-232 was designed from

the ground up to work on HF |
and VHF. We didn’t just add

some firmware to a Packet

modem to create our multi-

mode. Our modem was

proven superior by tests in

Packet Radio Magazine over all ‘
the others tested. Read the

fine print! You just can’t beat

the PK-232 for performance,
quality and integrity. 45,000 ‘
PK-232 owners can’t be wrong!

The only data controller designed from the ground up to be a true
multi-mode, the PK-232's tuning and status indicators work in all
modes, not just packet. Make sure the multi-mode you buy isn't just
a converted Packet TNC. There's only one number 1!

SIGNAL ANALYSIS

The first multi-mode to offer |
SIAM (Signal Identification and
Acquisition Mode) was, of
course, the PK-232MBX.
Indispensible to SWLers, SIAM ‘
automatically identifies Baudot,
ASCII, AMTOR/SITOR (ARQ
and FEC) and TDM signals,
then measures baud rate and
polarity. Once the PK-232MBX
IS “‘locked on" to the signal, a
simple “OK’ command
switches to the recognized
mode and starts the data
display. You're even ready to
transmit in that mode if ‘
applicable.

The PK-232MBX makes

SWLing easy and fun, not

difficult and frustrating. |

INNOVATION

The PK-232 has been the

one to follow for technology
advances. It was the first radio
data controller with weather-fax,
the first with Host mode, the
first with NAVTEX, the first with
Signal ldentification, the first
with TDM, the first with AMTOR
v.625, the first with aWHYNOT
command, etc, etc. AEA has
always strived to “Bring You The
Breakthrough,” and while
others have tried to imitate,

only one can be the best.

HOST MODE

Many superior
programs have been
written specifically for
the PK-232 in Host
mode language:
NEW PC-Pakratt I
for IBMs and
compatibles, updated
MacRATT for Apple
Maclintosh, and
Com-Pakratt or
Commodore C-64 and
C-128 computers.

REPUTATION

The PK-232MBX has helped
AEA establish its hard-earned
reputation for producing high

~quality amateur radio products.

Anyone can say they have a
good reputation, so it pays to

~ask around. Listen on the HF

bands and see which multi-

- mode is getting used. You

owe it to yourself to get the
best possible value for your
money. Don’t settle for less!

Watch for the DSP-1232 and
2232 coming soon!

<A

AEA Brings You a Better Experience.

Advanced Electronic Applications, Inc.
2006-196th St. S.W./P.0. Box C2160 Lynnwood, WA 98036 (206)775-7373.

Prices and specifications subject to change without notice or obligation.
© Copyright 1990 by AEA, Inc. All Rights Reserved.



Number & on your Feedback card

The Mini-Keyer

A smaller and newer version of an old friend.

en years ago, for a high school project, |

built my first keyer using a schematic
from Howard Berlin’s 555 Timer Application
Sourcebook, With Experiments. When I up-
graded to General, the keyer was a bit sensi-
tive to | kW (the audio oscillator made a
chirpy noise), but the unit served me well for
many years. There were ample nooks and
crannies behind which to hide this large box,
but there came a time when I felt an upgrade
was due, for several reasons.

First, most (if not all) modern rigs have a
built-in sidetone oscillator, so I no longer
needed one built into the keyer. Deleting this
part of the circuit, as well as the speaker,
made me curious to see how small the keyer
could actually be made—not because I needed
more room on my table (compared to my 2
kW amp and TR-7, even the original circuit

by Klaus Spies WBOYBM

Photo A. The mini-keyer mounted in its case.
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Figure 1. Schematic diagram of the keyer (modified from the original keyer in Howard Berlin’s
555 Timer Application Sourcebook, With Experiments.

was small), but to keep up with the modern
trend of compactness and the design chal-
lenge it entailed. The keyer could very easily
be powered from a regulator, so an unregu-
lated, dirty and cheap wall transformer ($7 at
Tri-State Electronics in Mount Prospect, Illi-
nois, or about $9 at any Radio Shack) can be
hidden away under the hamshack table, on
the same bus the transceiver plugs into.
Although the majority of hams have a 12
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volt power supply available in their shack to
power their mobile VHF/UHF transceivers, |
wanted to design in as much independence as
possible into this keyer. If you want to use
this keyer for Field Day, for example, it can
be plugged into the same 110 volt generator
powering the HF rigs, so there’s no need to
lug along a 12 volt supply. The only other
option would be to power the circuit witha 9
volt battery, but who wants one of those

Panal Mount
Potentiomater
: e 10 Paddla (Canter) +5V
: S To Paddle
' (Dot)
—y
To Paddle | | ;
[Dagh] p—
¥ &
D1 Hfh;:m
Us sy e .
7805 l ] ; . CWOut
e | 1 N2
. R \R2C2 _ pag
\ i1 J:C:!—-
+12 ¥V GND

Figure 3. Parts placement.

things running out of juice in the middle of a
QS0O?

I also made a minor circuit modification.
The dual NOR gates (the second acting as an
inverter) were replaced with a single OR
gate. Although the typical OR gate IC avail-
able on the market has plenty of gates to spare
(there are four per package), it seemed to be
poor engineering practice to use gates just
because they were there. See Figure 1. A 6
volt relay can be driven by the 2N2222A
transistor, if additional isolation is required
or desired between the keyer and the HF rig.

For final assembly, I used a deep-drawn

Continued on page 18



STA RTEK INTERNATIONAL, INC. ;
e 8 DIGITS a U H

e 2 GATE TIMES ‘
e ALUMINUM CABINET F R E Q U E N o =i

e AC e DC ¢ BATTERY
e FULL YEAR WARRANTY

Absolutely the best values in the frequency counter industry. Choose
either the STARTEK Model 1500A or the 1500HS for finding and
counting RF frequencies from 1 to 1500 MHZ (1.5 GHZ). The 1500HS
is the same size and has the same features as the 1500A but in
addition contains Monolithic Microwave Integrated Circuit, Low
Noise Amplifiers which provide an “ULTRA HIGH SENSITIVITY” , \ ,
signal input. The 1500A can be purchased without the custom NI- . &7 . . R sy

CAD batteries and AC adaptor, the 1500HS is priced complete. Both £ o .
counters can be powered by 9-12 VDC, an AC adaptor or internal A e ;

NI-CAD batteries. The excellent HF to
UHF sensitivity of these instruments
makes them ideally suited for use with - '
an antenna to find and display transmit 1.5 GHZ 1.5 GHZ COUNTER

frequencies from handheld, fixed and HIGH SENSITIVITY RF COUNTER ' S00A
mobile radios such as: police, ham,
surveillance, phone, marine, aircraft, etc. . -
They can be used with the model #DC- RANGE - WHZ
10 Probe to measure computer clocks,
oscillators, etc. J
I1So00o0ooo 'S000000
TYPICAL INPUT SENSITIVITY
IN MILLIVOLTS RMS
FREQUENCY 1500 A 1500HS =
10-600 MHZ 5-30 mV <1 mV |
150 MHZ BmV SmV +
B00 MHZ 50 mV 3 mV , STARTE
1.3 GHZ 250 mV 15 mV e, 3
#1500A 1-1500 MHZ Frequency Counter Only ........ $99.95 #1500A/C Counter Including NI-CAD Pack & ACADP.......... 128.95
¥BP-15 Custom Internal NI-CAD Pack (Installed)... ... 20.00 #1500HS HI+SENSIGuunIEr Inc. NI-CAD Pack and AC ADP. ... 1869.
#TA-90 Telescoping BNC Antenna, General Usage............ 12.00
#AC-15 110 VAC to 9 VDC Adaptor/Charger........... 9.00 #DC-10 Probe, S00OHM, 1X. 3 FrL. Gable ........ccocvveiivinns .20.00

MODEL DT-90 DRAM TESTER

The DT-90 is a new, compact memory |IC tester that can READ/WRITE
FUNCTION TEST, VOLTAGE TEST and MEASURE THE SPEED of 1 MEG
x 1, 256K x 1 and 64K x 1 Dynamic RAMS. LED indicators show 3 Vcc
TEST VOLTAGES and a RED/GREEN LED flashes when test is running
then indicates PASS or FAIL. A switch is provided to continuously cycle
a test if desired. The DT-90 is housed in a rugged aluminum cabinet 3.4"
Wx38"Hx1" D. Two ZIF TEST SOCKETS are provided for the IC under
test. The unit is powered by a 110 VAC to 9 VDC @ 300 mA adaptor which
is included. The DT-90 is sold in KIT FORM with complete assembly
instructions or FACTORY ASSEMBLED, calibrated and tested.

MODEL DT-90-CK MODEL DT-90
$8 95 Kit $1 1 00 Factory
Form Assembled
TOLL FREE ORDER LINE

B s 800-638-8050

FOR INFO PLEASE CALL (305) 561-2211

STARTEKINTERNATIONAL, INC.

ORDERS TO US & CANADA ( ek Rl
398 NE 38TH ST., FORT LAUDERDALE, FL 33334  ,np 50 /i ($4 Min., $10 Max.) ] ( VISA ]
PHONE: (305) 561-2211 FAX: (305) 561-9133  FL RES. ADD SALES TAX, COD $3.50 |\ A
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Talk With The Knowledgeable People At

QUEMENT PERFORMANCE KRP-5000

E
g JANDVALUE . - HEDE e

We Carry A Full Line Of Popular And
“Hard To Find” ICOM Products!

2 METERS-220-440

IC-229A . . .$396

Compact 2M Mobile
«|C901A Mobile Transceiver ...........ccovvvuunns $934
STHX-D0A 2MDInNdumill ...corvivvercnracssossssses $278
e UX-38A 220Mhzbandunit ..........ccnvvvrnnnn. $309
eUX-49A 440Mhzbandunit ..........convvevnnnn- $328
e UX-29H HiPower2mbandunit .................. $328
* |C970H Allmode2m70cmbase ................ $2699
eUX-R96 Recelverunit ..............ccccevvicaenns $389
* IC-3220A Compact 2m/70cm mobileunit........... $579

Since 1933, we have been providing expertise
and quality products to generations of hams.

If you're in the Bay Area, stop by: : | TTI“ first t:hgicn in
ransmitlers - Heceivers

1000 SOUTH BASCOM AVE., | — e
SAN JOSE CA 95128 Vorte Al s
Call Us At (408) 998-5900
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¢ ¢ * ¢ ORDERS 1-800-TRU-HAMS
IN-STATE 1-313-771-4711
1C 1g an a 10 SERVICE 1-313-771-4712

SALES SERVICE FAXSERVICE 1-313-771-6546
15000 E. 9 MILE RD. EAST DETROIT, MI 48021 WANTED: QUALITY USED GEAR, CASH OR TRADE

o= = @ — B
KENWOOD Prices Do ot inlude Shigping. _— e
DESCRAIPTION uST

Change Without Notice
MOOEL DESCRTION . ust %ﬁ Most Orders Shipped The Same Day
¥ 314 ]

mES gimaiomses M mE COD's Welcome ($4.00 + shipping) YAESU
Tr-2mA T A I AR T EART W I
TH-ZTA M 7 5W WL S0 AV Ty G HTS
TH-ATA OO 24 WCRD 429 Il WODEL CESCRPTION
Th-415 TOCM W SCAMNNG DEL £15 85 50 5 | ! FT-411E 2 250 SOMEM CTCSS
THITTA ZWTOCM DEL DUAL 8 509 & &30 &% ' ;ﬂ; mmﬂﬂ"m

i
MOBILE VHF/UHF DESCRIPTION
MODEL DESCRIPTION LIST OURS 2M EW 10MEM DTMF #06.00 MOBILE VHFIUNF
TM-2414 2M AW FRIOG MIC 268 05 ZM TW 1SMEM DTMF . MODEL DESCRIFTION
TM-2530A 2M 25W DELLXE £99 G4 429 94 M 2-5W DEL MICRO £39 00 FT-212RH M 50W CTCS. OTMF

Thi-ZS50A 20 A5W DELLEE 515 94 4G e | SO DEL MECRC) 4090 9% FT-230A5 il 25w ALL-WCDE
TRLTIA FTOMEHT TW PROG W LR A o DT i Y 20MEW 525 0 FTaroosH MTOCM REMDTE HEAD

LIST

TalLain EATRFRT TS DT 4799 SO 5 Z20M 75w WECRD 443 OO FT.7128T TOCM W, CTCS. DT
ThisTid AT IO AL SAND Ty 8% 34 8 FOCN MW WCRO s i FT.maeR PANTOCA T00N 3 EAT
TRETINA FUlslatiseT DU AL BAND 745 54 s | TOCK 7w 1SR DT o5 | FT-5200 FMTOCW DRGAL BAMD
ThA-5a1 LML = TRLEAN 1183 FT200 TOOWAT 2 DAL BAND
TRTSIA Al 750 RLL-ARDDE e =g SO LIsY FT-2a00H M 50W LCD . CTCSS
Th-ES1A TOCM 25w ALL-MODE M BE4 .

Fii, 75w FMEM &3
TS-T11A M PEW ALLMODE BASE 1050 4 B O T, o HF ECUIPMENT
TS-7904 ZMITOCM SATELLITE 199955

2M FM, 45W 20MEM :
i WMODEL DESCRIPTION
2MITOCM 2EW 40MEM 859 00 FT-T47GX HF LGTWGT MOBILE

HF EQUIPMENT ’m"“"““f". ::: mnr-_L_EM ﬁ'ﬁ : FTTSTGXI HF COMP GEN COV
MODEL DESCRIPTION LIST FT.767GX HF 2i2204T0C TUNA
TS-140%5 HE COAE G N OO TS L FT-390 HF 12% TEL TUMNR =
HESM COMP GEN COV 1143 98 ' EL DESCRIPTION UsT FT 0008 HF BASAC VERSIHON
TS0 WF DELLIE COMP 1243 95 B “F COMPACT GEN COV 245 00 FT-%0000 HF OS1L CATCHER=

FEDEL COMS TUNA 18T HE M COMP GEN COV 1296 00 ACCESSORES

#F 127V DEL DOS G - HF DELUXE COMPALT 1148 00 mﬁvﬁﬂ?ﬁ;aﬂm
HF 12V DEL TUNR TEE S HF 17V BASE TECA 1598 00 PESCED! 1 - 800 - TEL) - MAMS

ME BASK vERSION P95 ¥ HF DELUXE TNRPS I148 00

WF THE 0K MACHINE 2350 95 ' HF OXERS DELGHT 14800 T E H T E c

HF EQUIPMENT —AMEaRICAN MADE
WE STOCK A FULL LINE OF ACCESSORIES WE STOOK A FULL LINE OF ACCESSORIES MODEL DESCRIPTION
FOR THE KENWOOD LINES, CALL FOR OUR DISCOUNTED PRICES! FOR THE ICOM LINES, CALL FOR OURA (NSCOUNTED PRICES! DM IV HF 9 BAND TXCVA
1 -B00- TRHL-FAMS 1-800-TRL-HAMS | PARAGON HF GEN COV TXCVR
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FeepBack

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

Do we really read the feedback cards?
You bet! The results are tabulated each
month, and the editors take a good, hard
look at what you do and don't like. To show
our appreciation, we draw one feedback
card each month and award the lucky win-
ner a free one-year subscription (or exten-
sion) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss in
a damning or praising letter to the editor
while you're at it. You can also enter your
QSL in our QSL of the Month contest. All
for the low, low price of 25 cents!

Feedback# Title

Letters

Never Say Die

QRX

The Copperhead Keyer

The Handy Inductance Bridge

The Mini-Keyer

Covert Hamming

Software for the Hamshack, Part |

Two QRP Transmitters

A Better Tube Tester

Review: The JPS NIR-10

Review: The J*Com MagicNotch

Audio Filter

13 Apartment Antennas: A Challenge

14 Review: The SR3 Simplex Repeater
from Brainstorm Engineering

15 Barter 'n’' Buy

16 DX

17 Dealer Directory

18 ATV

19 Hams with Class

20 Hamsats

21 New Products

22 Updates
23 RTTY Loop

24 Homing In

25 QRP

26 Ask Kaboom
27 Above & Beyond
28 Special Events
29 Ham Help

30 73 International
31 Circuits

32 Random Output
33 Propagation

.
O WO~ & WRN =

S -
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G5RV All-Band QuicKits™

Fast & Easy ts Bulld

* Failsafe visual instrucions * Double Saze GIRV $5995
* No measuring or cuniag ~0M fr 160-10 Dipole
* Everything included * Full Seze GSRV $3455
» Finish anteans in minutes 102 fi §0-10 Dipale
Quality Components * Half Size G5RV $74.95

* Presoldered Coax Firtings 31 ft 40-10 Dipole
s Kinkproof QuietFlex wire * Quarter Saze GIRY 1095
* Fully insulated, wx sealed. -6 {1 20-10 Dpole

po-corrode, low poise design * Marconi Adaprer kit § 4.95

converts any dipole 10 Marcon

Fastest Antennas in the W
asles tRAks iz * 200 Dacron 250 ine 511.95

Anren nﬂs WES: Add 5% Paat & Hosdlilveg lade 51
801) 373-8425  Box 50062.S. Provo, UT 84605
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CABLET.V. CONVERTERS

Jerrold™, Oak, Scientific Atlantic, Zenith, &
many others. “New'  MTS stereo add-on:
mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623 == —

B &BINC. i
4030 Beau-D-Rue Drive, Eagan MN 55122

CIRCLE 21 ON READER SERVICE CARD

48 HOUR
SHIPPING

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

1991 CALL DIRECTORY
(On Microfiche)

Call Directory
Name Index
Geographic Index

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: B94-5777 800: 282-5628
CIRCLE 7 ON READER SERVICE CARD

VHF MICOR $79

45 Watt VHF Motorola Micor Mobiles
4 channel, one set elements included
$79 each w/o Accy, $99 each w/Accy
Great for mobiles, bases, repeaters

DTMF Mics $18 each. MUCH MORE!

Versatel Communications
' 1-800-456-5548 —
P.O. Box 4012 » Casper, Wyoming 82604
CIRCLE 259 ON READER SERVICE CARD

48 HOUR
SHIPPING

Hitachi RSO Series
(Fortabis Peal-time Digtal Storage Oscdlioscopes)
VC-5073 - J0AEHE, J0MSs B¥mo”
VC-B024 - SDMHE 20MSE § 1 0"
VE-B02S - SoMHE, FOMSs

§ 1 et §LES [ morePa

LEASING AVAILABLE

For ol HEoChi Scopes - Coll hor Sebolis
© ased oe 3 mOatw eacege WOTESD VL-E0WS, VL

HITACHI COMPACT SERIES SCOPES
Thes sbreid prowwies many rew heciom mch g CRT
Faadoy? Corsor massoreemass -1 005 DREEGE Fra-
gumney T [W-1085) Sessgira Aoterangang Detayed
sweng 3 Tt Lock useg a Boes CAT Vou don T iesl

VC-6045 - 100MHE:, 40M55 . - e
VC-B145 - 1006z, 100855 __§200/ma”

FSOrs from Hitechi leaturs moll Mods, Svsfagng. Sive

measuremans Thads scopas anabls mofs Accurats V-523
simplies observation of comples wavelorms, (0 adddion fo V-522 - Basic Modal

Hitachl Portable Scopeas
DC to 50MMz, 2-Chaonnel, DC offset func-

tion, Alemole mognifler funciion
NROrY, SMOOIRG, WRETPONION, (GOINANG. Curios V-528 - CAT Aeadout, Cutsor Meas. __ §1,025

- Dalayed Swoap 5005

e compacineey Wt of parformanos e operation

V-850 - GOMHz, Dual Trace __ 1,185
V-B85 - BOMHI, DT, wicursar §1.345
V1060 - 100MHE, Dual Tracs B A4S
V-1085 - 100MHz, DT, wicursor £ 108/'mo"
$805 V-1085 - 100MHE, QT, wicursar

mach funclions Ba hardocopy via a plotter inlarface and V422 . d0MHz

§128/mo"
§705 V-1100A - 100MME, Quad Trace 1125/ma*®
V1150 - 150MHE, Quad Trace

wavelonm tranater Wia the AS-232C miedace. Enpy the
comtort of analpg and the powsar fo digial V-212 - 20MHZ

V=223 - 20Mhz daelayed swoap $605

$1156/ma"
F425

20MHz Elenco Oscilloscope
$375

0125

with purchase of

Elenco 35MHz Dual Trace
S 8495

ANY SCOPE

SCOPE PROBES
P-1 65MHz, Ix, 10x  $19.95
P-2 100MHz, Ix, 10x $23.95

All scopes ncluds probes, schematcs, oparsions mancal and 3 year (2 ym for Blenco scopes | workd wida warranty on paris & labor, Many scoessones available for all Hiach
scopas. Call or write for complete specilications on thesa and many othar line osclioscopas

Digital Capacitance Meler
CM-15508

$58.95

¥ Ranges
*p4- 20 D00

Frequency, Parnod, Totalize
Frivast in 1he ndustry Selt Chack with High Stablleed Crysial
10 rack steady patterns  $69. 958 Oven Oscillator, 8 chigel LED desgulany'

GF-8016 Function Generator Digital Triple Power Supply

XP-765
$249

$249
S Sgaame, Trange

- - u" 0-20¥ & LA
Fuiss, Rasg, It M4

A & TA
SWE S
Frag Coomiar T - 10Nz

Fulty reguisted, Shont crout pro
tmcipr] @i J b soniel ) wocorate
TUPphEE

P £20 with Anaiog Meters £175

Wide Band Signal
Generators

GF-8015 withou! Freq. Meles $179

Learn to Bulld ond Program

Computers with this Kit
Includes: All Padds, Assembly and Lesson Manual

Mode!
MM-B000

$129.00

SG-2000 129

RF Frog 1008 4 SO0y A6 Woduls

figm of 1HH: Yariable AF ouipul
5G-3500 w/ Digntal Display &

150MHE Buil-in Countar $245

S froem sor® o e 8 oormpes pyaiee Chiag
o b Tarar Baces pou T ey oo FAke
FOME B fun @ BOBS MOrDermossens el L
mirmilar maohre languags an 126 PC

Robaotics Kit for aobove (MMBD10) 71.95
WE WILL NOT BE UNDERSOLD!

UPRS Shipping: 48 51oles 5%

(53 Min 510 Max) Shipping

il Res.. ™= Tox FAX: 708 520-00BS

Digital LCR Meter

Provides sing, tnangla
square wave from 1Mz o

e C & SSALES INC,

1245 Rosewood, Deerfield. 1 60015 E

(R00) 2927711 (TOR) 5410710

Soldering Station
Tempersture Conirolled

5L-30 599

LC-1801
$125

AM/FM Transistor
Radio Kit
with Training Course

Mode! ANFM 108

$26.95

14 Transistors & 5 Deodes

ﬁ;m 4w 3OV =t 1R)

st 5% ot 34
Contars all the desead lestures for
daung axpenmenis Faalures shon
circuit protection. all supplas

F iy it 0] SN0 CoTuel rotec i

STANDARD C228A TRUE TWIN BAND
144 and 220 MHz HT

s How there s 8 new STANDARD in Amatewur Aadio

® ikl Progsi imcaoaflies e faa Ty fy Bimnutn im OWE HT. 14l anid 320 Mg
Mt Peatimey i W Qoo e 8l ihies B bl CombinEtioen rore el s Tee Fabure
Il e o o s DETIET Sy e "
B e MpEeEnoE - reed e Sl o 1 Fom
B o D ey P e St
B Tt STy s TN ey | S T
o e o e | ey S
B farraltie W areey Sl e e S

T e DT W o w7
e oot s o
ey T el el e S s - - Ty sy

A ExF YD Y s i onl & LW L =" s - o Pl Bl ol
- L —
i S e D R aTwE PO - "":-'-r-l_:l S St g - R
O . e T BT Wi rprmaaateh iy peass Dl
L e e R e e e = LT S s e T R
" T berw? =T el e e i T LR+ 1
T o T A Clb el SR 3 TSI
st irm o Salews Dewn Couege
Haactia wili PP gl e i
Tl MeCEF [

= § Fr e rEely

Call for pricing

e N L al= o= L T e R -
L]

re Pl I G SR reped T Tesbad § secora hang e
sranial pEW TWIN BAND MORILE ZM/440MHT

15 Day Money Back Guarantee

Prices 5 i eet to Change

2 Year Warranty
["E WRITE FOR FREE CATALOG
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P.O. Box 567 = Van Nuys, CA 91408

HALL EFFECT SENSOR

Microswitch # S541 - Tiny, solid state switch
reacts instantly to proximity of magnetic field. l”

Operalss al extremely high speeds, up 10
100 kHz. Casesize: 0.12° X 0.17" X 0.08" thick.
4.5 Vdc to 24 Vdc supply voitage. 10 ma. sink type

digital output. Operating gauss - 151040, P.C. leads.
CAT ¥ HESW-2 75¢ each « 10 for $6.50

100 for $60.00 + 1000 for $500.00

FLASH ASSEMBLY

QA

and measures 2 /2" X 1 14", FILEILF
ldeal for use as a strobe, warmning light or aftention get-
ter. Complete with instruction on how 10 wire.

CAT# FSH-1 $3.75each 10for $35.00

TELEPHONE KEYPAD

12 button telephone keypad.
ivory finish. 283* x 2.27 x

0.58" thick. Matrix encoded,

CAT # KPT-1 $1.00 each
10 for $9.00

Special New Reduced FPrice

HOTOFLASH CAPACITOR

Rubicon CE photoflash capachor,
0.79" dia. X 1.1" high. These are

—A

210Mid 330 Vot CAT#PPC210
$1.25each « 10 for $11.00 « 100 for $100.00
Large quantities available, Call for pricing.

SWITCHES

Mercury Tilt Switch

0. diamster X 0.657 long ——
mercury tilt switch. S.P.S.T.

Closes crcult when switch is tited approx. 5 degrees.
CAT # MS-3 $1.00 sach + 10 for $3.50 + 100 for $85.00
EECO # 2310-02G - BCD 10 position ;n,
rotary switch. DIP configuration fits in | | *¥¥
standard 8 pin |.C. socket. Right angle

style. Screwdriver actuation. 0.42° cube. CAT# RDIP-2
$1.75 each « 10 for $16.00 « 100 for $145.00

HEAVY-DUTY NICKEL
CADMIUM "C" BATTERY
Yuasa 1800C

Special purchase of new, rechargeable
nicksl-cad bafteries. 1.2 volts, 1800 mAH, ||
|

PRICE REDUCED ON 10 OR MORE.
CAT# HDNCB-C
10 pleces for $42.50 ($4.25 sach)
100 pleces for $375.00 ($3.75 sach)

REFLECTIVE OPTO SENSOR

TRAW/Optron # OPB5447-2

for the 48 continental U.S A $3 50 per order. Al others

including AK, HI, PR or Canada must pay full shipping

Al orders delivered in CALIFORNIA must include siale
salestax (68 %, 6 1/2 %, 7 %) .Quantities Limited.
NO C.0.D. Pncas subject o change without notice.

Call or Write For Our

FREE 60 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 + Van Nuys, CA + 91408
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The Mini Keyer
Continued from page 14
aluminum box, put bypass capacitors as well
as ferrite beads on all of the incoming and
outgoing leads, and kept holes in the box to
the absolute minimum.

I have used this new keyer for several
months, and have found no problems in oper-

ation. 8

Contact Klaus Spies WB9YBM ar 8502 N.
Oketo Ave., Niles IL 60648-2006.

Parts Sources
Tri-State Electronic Corp.
200 W. N.W. Highway
Mount Prospect IL 60056
(708) 255-0600
Jameco Electronics
1355 Shoreway Rd.
Belmont CA 94002
(415) 592-8097

Parts List

U1 555 IC timer
U2 7T4HC731IC
U3 74HC32IC
U4 7805 voltage regulator
Q1 2N2222A transistor
D1,.D2 1N914 diode
R1 1k resistor, W
R2,R3 470 ohm resistor, VaW
R4 4.7k resistor, aW
R5 50k potentiometer
C1 4.7 uF/35V electrolytic capacitor
C2,C3 0.047 uF ceramic capacitor

C4,C5 1.0uF/35V electrolytic capacitor

Optional side-tone generator
(enclosed by dotted line in Figure 1)

U5 555 IC timer

R6 150k resistor, YaW

R7 3.9k resistor, YaW

Cé 10 uF/35V electrolytic capacitor
C7 0.01 uF ceramic capacitor
SPKR 8 ohm speaker
NEW! Now you can NEW!

DRILL FOR SUCCESS

to pass Amatceur theory and code exams
*Theory Drill Audio Caseltes—FEach wt contains cach guestion
from the current pool with the cormect answer —avanlable for Movice
(24 Tech (3A) General (3B) 19.95 for 1, 32.50 for 2, 39.95 for all
X i Please spocify when ondermng —both Novice and Tech sets necded
for codeless Tech class. Questsons requmng Jugrams handled sepa
rately. )
*CWSIMULATOR for IBM PC—Lip to 40 wpm —Custom Editor
QORM feature for real life sumulation—reguires 236K and DOS 3.0 or

hagher. 24.50 each.
=etHEIGHTS TOWER SYSTEMS are BACK!! Write for details.
Send check or moncy order only (no cash, eic.) 1o Ray Buchheit,

KBELELU. 12785 Pickerington Road. Pickerington, OH 43147
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DISTINCTIVE RING SWITCH
Add additional phone numbersto asingle line with
the new Distinctive Ringing service from the phone
company. RingDirector detects ring patterns and
routes calls to phones, answering machines, FAX's
or modems. 2-port $89. 4-port $149. S/H $5.

1-800-677-7969 FAX 516-676-9225

EXCELLENT TECHNOLOGY
69 Smith Street, Glen Head, NY 11545

CIRCLE 280 ON READER SERVICE CARD

The Handy Inductance Bridge

Continued from page 12

All other components are items most
hams already have on hand, or which can be
found at Radio Shack. An excellent source
for numerous small parts, components,
and semiconductors/ICs is: Short Circuits,
PO Box 285, Barnegat NJ 08005. Send them
a postcard requesting their free catalog.

Calibration

The simplest way to calibrate this in-
strument is by connecting known values of
inductance between J1 and J2, tuning C7 for
a null, and marking the value on the dial.
The circle cut from a panel to make a hole
for a meter makes an excellent dial plate
which can be epoxied to the tuning knob. You
also might merely use a pointer knob and
make calibration marks on the panel.

Most mail-order dealers carry a wide selec-
tion of small value RF chokes suitable for
calibration. These are generally +10% toler-
ance, sufficiently accurate for most purposes,
and come in values from below 1 pUH to
around 3 mH. A few small RF chokes used
singly, and in series and parallel, will provide
numerous calibration points over the range of
this instrument. Generally these chokes cost
between 20¢ and 60¢ each, depending upon
value.

Operation

With the instrument turned off, connect the
unknown coil between the binding posts, J1
and J2. Rotate the bridge tuning capacitor
C7 so the plates are fully closed—at the low
inductance end of its range.

Turn the instrument on and note the meter
needle swings to one side. Adjust C7 while
watching the meter needle until the meter
indicates zero. Read the value of the un-
known inductance off the calibrated dial.

NOTE: In some instances, when you tune
C7 over its entire range, the needle may cross
zero twice. The first zero indication when
tuning from the low inductance range is the
correct one.

Assuming the bridge to be turned on and
operating properly, if the meter needle does
not move off center when C7 is tuned through
its range, then either the coil being measured
is open, or it is not properly connected to the
binding posts.

If the meter swings to one side of zero
and will not reach center as C7 i1s tuned
through its entire range, then the inductance
of the coil being measured is outside the
range of the bridge—it's either too large or
too small.

Cost

If all new (surplus) parts must be pur-
chased, this Inductance Bridge should cost
no more than ten dollars. This can be re-
duced by what you have on hand, can trade
for, or get from other hams or at ham-

fests. B8

You may write to J. Frank Brumbaugh
KB4ZGC at 82 Liddell Street, Buffalo NY
14212-1824.



ASTRON cruey

Irvine, CA 92718

CORPORATION (714)458-7277
ASTRON POWER SUPPLIES

* HEAVY DUTY « HIGH QUALITY = RUGGED = RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

» SOLID STATE ELECTRONICALLY REGULATED « [NPUT VOLTAGE: 105-125 VAC

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

 CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than 5mv peak to peak (full load &
excepl RS-3A, RS-4A, RS-5A, RS-4L, RS-5L low line)

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

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

MODEL VS-50M « ONE YEAR WARRANTY » MADE IN U.S.A.
Colors Continuous ICS* Size [IN) Shipping
MODEL Gray Black Duty (Amps] (Amps) HxW=D WL (Ibs.)
« LOW PROFILE POWER SUPPLY
SL-11A . ™ 7 11 2% X 75 x G 1
5 Continuous ICS* Size [IN) Shippi
iS-L SERIES MODEL duty (Amps) A} P
: « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% x M4
RS-5L d 5 3l X 6Y8 X 7 7
|« 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN) Shippin
MODEL Duty [Amps] [Amps] HxW=xD WL ibs.
RM-12A g 12 5% x 19 x 8% 16
AM-35A 20 39 B x 19 x 12% 34
RM-50A 37 a0 Y x 19 x 127 50
RM-60A 50 o9 fx 19 x 12V B0
* Separate Volt and Amp Meters
RM-12M G 12 5% x 19 x 8'% 16
RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x19x12% S0
RM SERIES MODEL RM-35M o e - AN o
Colors Conlinuous ICS* Size [IN) Shipping
HS'A SEHI ES MODEL Gray Black Duty [Amps) [Amps) HxWxD Wi, (lbs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% xb6%x9 5
RS-5A . 4 ] 3% X 6% X T% 7
RS-TA . . 5 T 3% x6% x9 9
RS-7B . . 5 Y 4 x 7% x 10% 10
RS-10A . . 7.9 10 4 X 7' x 10% 11
RS-12A . . g 12 4% x B x 9 13
RS-128 v 9 12 4 % TV x 10% 13
RS-20A . . 16 20 5x9x10% 18
RS-35A . . 25 35 Ex1ix 11 27
MODEL RS-7A RS-50A . 37 50 6 x 13% x 11 46
a Continuous ICS* Size [IN) Shipping
Hs M SEHIES MODEL Duty [Amps) (Amps) HxWxD Wit. (lbs.)
RY W wh e Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
» Separate volt and Amp meters
RS-20M 16 20 5x 9 x 10% - 18
RS-35M 25 35 SX 11X 11 27
RS-50M 37 o0 6 x 13% X 11 46

» Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 voits » Current limit adjustable from 1.5 amps

to Full Load
Continuous IC8$" Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD WL [Ibs.)
@13.8VDC @10vDC @5VDC @13.8V

VS-12M 9 9 2 12 4% x B8 x9 13

VS-20M 16 9 4 20 5 X9 x10% 20

VS-35M 25 15 f 39 XM xXMN 29

VS-50M 37 22 10 20 BxXx13% x 11 46

 Variable rack mount power supplies
VAM-35M 25 15 7 35 9% X 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 x 12'% 50
RS-S SERIES * Built in speaker

Calors Continuous Ics* Size (IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi [Ibs. )]

RS-7T5 . . o 7 4 x 7% x 10% 10

RS-10S8 . . 7.5 10 4 x 7% x 10% 12

RS-125 - . 9 12 4'%h xBx9 13

RS-205 . . 16 20 5x 9 x10% 18

MODEL RS-125 |
*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD




Number 7 on your Feedback card

Covert Hamming

A design for your next secret mission.

S everal years ago a major man-
ufacturer of two-way radios
designed a handheld exclusively
for those with the need for unobtru-
sive communication, such as the
FBI.

The radio had no internal speak-
er, microphone, or push-to-talk
button. It was a handheld that
didn’t need to be hand-held. It
could be concealed in a coat pocket
or carried by belt clip. The pTT
wiring was routed down the opera-
tor’s coat sleeve and activated by a
push-button in the palm. The
miniature microphone was pinned
under the necktie or lapel of the
coat. The only telltale evidence of
a concealed radio was the ear
piece, which resembled a hearing
aid.

This rig had a price tag of nearly
three hundred dollars.

For less than five dollars, you
can turn your HT into a device that
operates on the same principles.
You can use the remaining two
hundred ninety-five dollars to
build the other great projects that
appear in 73.

No originality is claimed for the
following project, since the idea
has been around and in use for
some time. Numerous good arti-
cles have appeared about how to
adapt Star Sets, Radio Shack head-
sets, booms, and mikes to your
HT.

Let’s go undercover....
First, here are two microphone

design ideas: You could build it inside a
defunct pen housing (see Photo A); or you
could use the plastic housing from a quarter-

inch phone plug (see Photo B).

The plastic “‘barrel’” can be cut in half to
reduce the size, and a mini alligator clip can
be attached to the assembly with a very small
self-tapping screw solidified with epoxy.
The plastic barrel of a quarter-inch phone

by Eldon Ryan K6BRP

Photo A. The microphone may be concealed in a defunct pen
housing. (Photo by Andy N6KAS. )

Photo B. You can also build the microphone into a phone plug
housing. (Photo by Andv N6KAS. )

operator’s manual you originally
received with your HT. Figure 2 is
the schematic of the modified ver-
sion.

Notice that the radio is keyed in
series with the microphone.

A voltage is required for an elec-
tret microphone. This voltage, of
course, 1s supplied by the radio.

It may or may not be necessary to
decrease this voltage, the mike bi-
as, but you can do it by placing a
resistor of 1.5k or 2.2k ohms
across the mike element. A 0.001
HF bypass capacitor may also be
necessary. You can determine the
correct value of the resistor by ob-
serving the deviation on a service
monitor or deviation meter while
speaking into the microphone.
Keep in mind that you are not going
to be talking directly into this mi-
crophone as you would your SPKR/
MIC or the internal mike of your
radio,

The microphone element can be
a Radio Shack 270-090 or All Elec-
tronics Corporation MKE-2 (I rec-
ommend that you send for the All
Electronics catalog. It’s loaded
with lots of goodies at bargain
prices. See their ad in this issue).

Ignore the schematic on the back
of the Radio Shack package, but
DO observe polanity. The highside
goes to the PTT button. Notice that
there are no shields connected to
the mike element.

The All Electronics element has

Continued on page 85
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plug can also serve as a mounting for the pTT i

button switch (see Photo C).

Figure | is a schematic of an electret con-
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