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Choose Your Mobile In 3 Easy Steps:

Step] Choose Your Bands!

B 440 MHz

_J Single Band: 2 Meters

Today's most popular band, the best place for new
hams o mee! old hands, learn good operating
procedures. Very friendly, thousands of open
aters & autopatches everywhere. Great for on/
-the-road help. Crowded, though, especially i
r:mea Single-band mobile is easy to learn & use,
No-Code f'nend]:r

Next mosi popular band, less crowded with more
high-tech, "sman” repeaters offering autopatch,
remote base, linking, digital-voice recording. Some
are limited-access (PL). Allows crossband repeating
between singleband handhelds & dualband mobiles.
440 gives access to advanced technical info. This is
where the pros hang out! No-Code friendly!

1 220MHz

Fairly quiet, less crowded than 440, with almost
half as many repeaters and the same igh-tech
functions. Plenty of open channels for semi-private
conversation. Great place to meet newcomers,
youngsters. ldeal for ham family, since all classes
have voice privileges on 220, No-Code fnendly!

B 1.2GHz

Radio's new frontier for ham pioneers. Shorter
than 2M or 220/440 in the open, but penetrates bui
even clevators & u garages. Excell
cities. Crysial clear reception. Signals can be "bos
for distance. Number of repeaters increasing
than any other band.

_J Multiple Band:
2 Meter/440MHz

The two most popular FM bands. A "natural™ mix of
high activity & special group channels, this is
becoming the amateur's favorite mobile rig. Instant
control u%eﬂh-:r band, and you can set up your station
as a crosshand full-duplex repeater. Eﬂtcwa} into
advanced operating systems unavailable on 2M.

like duplexing. Va

&l
_| 2Meter/220MHz

For the unconventional, this combines the most
popular & the least crowded bands. Gives access to
the people & services on 2M, plus the privacy &
open space of 220, plus the advantages of telephone-
uable where privacy is a concem.

.-_,_‘_l

B MA0MH12GHz

[f you live and breathe radio, these are the bands for
you! They give you the activity, the expandability
and the mwell{. Particularly useful for advanced
hams who work in the city and live in the suburbs. If you're a shortwave buff, add \Eﬂﬂﬂ]ﬂ% and

W
1 |8 MultiBand

Widest selection of all: start with 2M/440, Add
No-Code Skywave privileges. Add 10M for
and Tech- Plus privileges. Add 1. 2GHz for the b

Additional capacity sold as add-on modules.

220 1200 MHz
MHz (1.2 GHz)
200 400 600 800 1000 1200 |
S Radio!
r_ tep2 Choose Your Radio!
IC-28H 2 Meters IC 22BH 2 Meters IC-229H 2 Meters
A T RN s SN ) R I

Ideal starter ng. 45-W single band, 21 mem-
ories, LCD display. Receives NOAA/WX

IC-449H 440MHz

35W UHF transceiver, 20 memories,
scanning, optional autodial,

IC-3230A/H 2 Meter/440 MHz

One touch control, color-coded controls.
25/45W output, simultaneous reception,
crossband repeat, 15 memories/band.

IC-901 N_ng:_lular MultiBand

World's only 6-band mobile amateur radio. 2M/440MHz

or wideband receiver.

Same as 1C-28, w/ color display, more
skip & scan features & priority waich.

IC-38A 220MHz

Same as [C-28H, with 220's privacy, 25W
& 21 memory channels,

IC-2410A/H 2 Meter/440MHz
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Same functions as 1C-3230, plus ParaWaich
for receiving 2 signals on same band
simultaneously.

Even more features — automatic dialing,
MW power, ultracompact case.

IC-1201 1.2 GHz

A natural for the city. Penetrates structures.
[OW output, 20 memories & priority watch.

IC-2330A/H 2 Meter/220 Mt
LT AN ]

Most popular & least used bands combined.
One-touch control. 36 memories/band,
varable power output, hi-res display.

standard. Optional 220MHz, 1.2GHz, 10M, 6M, 2M-SSB,
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STARTEK ivrernaTrional mve.
FREQUENCY COUINTERS

Auto Trigger & Hold

now, for the first time, available on
inexpensive, portable counters with
our new ATH ™ Series. This feature is
the most significant improvement ever
made to the pocket sized counters!

it allows “Hands Free” operation to
automatically read & hold a signal as
quick as 80 ms or 8% of a second.

Our ATH ™ circuitry is super fast
because it does not require the time
for multiple readings, like digital
filtering techniques.

The ONE-SHOT ATH ™ feature is
standard on the ATH-30. Using
controls and indicators on top of the
unit, it will hold the first reading until
manually reset. (The ONE-SHOT
feature is a $40 option on the ATH-15.)

Say goodbye to
random counting &
false readings with

the ATH™ Series

ATH ™ Series features include:
® Easy to use - simple controls
@ ltra fast response time -
800% faster
® Extra bnight LED digits
® 3-5 hour battery operation
® Automatic clean dropout
® Maximized sensitivity. <1mv typical
® 4 GHZ signal strength Bar Graph
® 2 ranges - B fast gate times
@ 5-12V auto-polarity power jack
® StarCab™ aluminum cabinet
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e In Stock...Same

Frequency Counters
1-1300 MHZ
COUNTERS 3500 10 HZ-3500 MHZ
PRICED WITH Extramely wida fr'F!'[E[I_H‘.i_ﬁI:"!,-' range
: 15-BG [not shown) 1-1500 MHZ
NI-CADs & Litra high E:E sitnity, Bar Graph
35-8G 1-3200 MHZ
Uitra high sensivity, Bar Graph
New ATH™ Series
ATH-15 1-1500 MHZ, ATH
ATH-30  1-2800 MHZ, ATH, ONE-SHOT 255 299~
HST-15 HIGH STAB TCXO fact. inst. option.
0.2 PPM accuracy 100 125.
: Accessories
' A CC-90 Case for all models
305—561-2211 ' B TA-80 Telescope BNC antenna
. ' fal h C TAS0L Telescope elbow antenna
D RD-150 150 MHZ rubber duck

800-638-8050 Y g A |e RD-2750 2750 MHZ rubber duck

¥

F RD-800 800 MHZ rubber duck
G M-207-IC Interface cable for MFJ-207

o ] r 4_3. — o I-_ - N 4 110 200 MHZ, 1x, 10x probe
= : = _ L J LP22 LoPass, audio usage probe

. : _ - K DC-10 Direct, 50 OHM probe
STARTEK wrernaTionaL iNG.

- _ . _ Terms: Shipping/handiing charges U.S. & Canada 5% ($5 min.. $10 max) Others add 15%. FL residents add 6% tax.
308 NE 38th S, Ft, Lauderdale, FL33338 (0D fos 85 VDA MC. Distosr ascepted. Prces & spacfications subject o change without notice of bligation
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[H{REE NEW MODELS STARTING AT $1295.00
1800 MHZ SPECTRUM ANALYZER

ALL NEW opr.s 10 DIGIT CENTER FREQUENCY DISPLAY AND FREQ. COUNTER

S MADE IN THE
e o USA

$1295.00

MODEL SAG00A
2 MHZ TO 600 MHZ

1595.00

SA1000A
2 MHZ TO 1000 MHZ
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$1895.00
MODEL SA1800A
2 MHZ TO 1800 MH2Z
ONE FULL YEAR
WARRANTY
LCD CENTER FREQUENC
OPTIONAL
SEE Opt.6 BELOW
*TWO-WAY RADIO SERYVICE *EMI RFI TESTING *CHECK SECURITY TRANS. AND RECIEVERS
*TUNE CAVATIES, FILTERS, DUPLEXERS *TV-RADIO BROADCAST MAINTANCE *EVALUATE ALL RF BASED SYSTEMS
*CATV, MATY, SATELLITE SERVICE *CHECK RF CABLES, RF AMPS & RF SYSTEMS *MARINE, AIRCRACY, HAM RADIO SERVICE
THE ULTIMATE LOW COST SPECTRUM ANALYZER: TOTAL FLEXABILITY: Filter, You see ot ITC we know our equipment will be wsed to
Thats & bold statement but the ITC SA Senies We do not preset the Resolution B.W. and frequency service and test all types of RF based sytems, not just
Spectrum Analyzers are the best performance to price  span width (dispersion), like all the other low cost Cable and Satellite TV systems, like the other low cost
ratio Analyzers on the market today. You will have  Analyzers listed below. The ITC SA Series | units listed below. By the way maybe we shouldn’t
to spend over $10,000.00 to find an Analyzer with Analyzers give you full control over the Res. Band call those other units low cost at $2900.00 TO
the same total flexability ease of operation and Width & Freq. Span width combinations. You can  $3500.00. Maybe only the ITC SA Series
¢lectrical performance of the ITC mokel SAG00A, control the Vertical position the Baseline clipper and  Analyzers qualify for the low cost classification. Well
SAI1000A & the all New SA1800A Analyzers. Sweep Speed, we also provide a fully edjusisble Video  we will just let you decide for your self.

COMPARE & SAVE: ITC=TOTAL FLEXABILITY + PERFORMANCE & QUAHTY

SUBEESIEII FREQUENCY ON FREQUENCY MAX, FREQ.
RANGE SCREEN DISPLAY SPAN
DYNAMIC RESOLUTION uu: Huu. snm AT HIHKI
LANGE CLIPP CONTS. CONT

$1295.00 80dB 500MHZ**
$1595.00 500MHZ""
$1895.00 500MHZ"**
$2895.00 2MHZ
$3500.00 2MHZ
$2895.00 . 2MHZ

Note: *add Opt. 6 for center frequency digital readout, Opt.6 s all so u 10 digit 1800MHZ stand alone Frequency Counter with | MV seositivity. Note: ™ For + /- SKHZ Narrow Band Filier add Opt.3 ... All
information for other manufuctures have been ked form current mamufactures adds and spec. sheets, [TC does not mke responaibility for any incorrect nformation that may appear on other mamufuctures data sheets.

Opt.1 50 MHZ MARKER GENERATOR CALL FOR INTRODUCTORY OFFER $200.00 VALUE LIST NET
XN Opt.d +\- SKHZ NARROW BAND FILTER EXTENDS LOW FREQ. RANGE TO 200kHZ ALL MODELS. $450.00 $3ﬂ'ﬂ ﬂ'ﬂ
/4 Opt.5 T000MHZ BUILT-IN TRACKING GENERATOR 60dB DYNAMIC RANGE OUTPUT, g 0.00
Opt.6 CENTER FREQUENCY DISPLAY\1800MHZ FULL FUNCTION 10 DIGIT FREQUENCY COUNTER. 275 M

TO ORDER or FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CALL 800-232-35(

ALl PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. M/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER OK.
PRICES FOB NEWPORT BEACH (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME.

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-808
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Number 1 on your Feedback card

NEVER SAY DIE

Wayne Green W2NSD/1

Eureka! I've Got It!

Unless your short-term memory
system has been shor-circuited by
Alzheimer's, you should recall my
grousing about the road blocks our
stupid simplex communications sys-
tem presents to those few of us inter-
ested in even attempting to talk about
more than the weather or an endless
recitation of our rig model and senal
number.

Simplex ... where we have 1o talk
one at a time. Where the other chap
prattles on endlessly, repeating every-
thing three times . . . only “everything’
turms out 1o be more like nothing. And
where there's no way to break in and
tell him “enough already.” Or even in-
terject an “uh-huh” now and then. Well,
we'd sure save a bundie on telephone
calls if they worked that way.

Duplex . . . where a person can en-
ter into an actual conversation. Il's no
wonder we hams tend to talk about
nothing over the air. We start out in life
leaming to talk using two-way Instanta-
neous communications. We even have
the advantage of being able to see the
other person, which makes the use ot
hand gestures and body language en-
ter into the communication process.

There was an entertaining squib on
one of the recent TV magazine shows
showing people animatedly talking on
telephones in street phone booths.
There was a greal waving of hands
and even arms as they lalked.

Well, it's going to be awhile before
we're able to organize duplex ham TV,
bandwidth limitations being whal they
are, but I've thought ol a way we can
quickly get going with duplex conlacls
on our HF bands. Imagine being able
o hoid an actual conversation with a
DX operator on 15 or 20m!

it's those confounded showers that
do it to me. As | say, I've been grous-
ing about this situation, asking you for
a solution. So, there | was in Dayton,
on the moming of the opening of the
Hamvention, taking a shower. Bam! It
hit me! Of course, the answer is sim-
ple.
Most of my really ingenious ideas
come to me in the shower. My empioy-
ees cringe when | come in lo work and
say, “Hey, while | was taking a shower
this morning . . . ° They know this
probably means we're about 1o start a
new business. Eyes roll. A |ot of other

people have written about the same
phenomenon. [t apparently has some-
thing to do with negative ions. They
have a positive effect. I've thought
about putting in a negative ion genera-
lor, but one shower a day is all my em-
ployees can handie.

The problem we need to solve with
simplex operation is the blocking of
our receivers by our transmitier. No,
we donl have to design new receivers
which can unblock in a microsecond,
we can do just fine with the receivers
we're using right now. And no, I'm not
talking about transmitting on one end
of the band and listening on the other.
For most of us that would still zap our
receivers. Crossband? Well, almost.
Now, if you'll stop trying to second-
guess me and let me explain . . .

One easy way to be able to listen
on your own frequency while you're
transmitting is to separate your trans-
mitter and receiver by a mile or two.
Did that light up anything for you, or do
| have to go into the detail? Let's pre-
tend that you have a ham friend a cou-
ple miles away. It could happen. And
let's just imagine that you might be
able to work out a deal with him so
that the two of you could operate at
different times and use each other's
rigs. All you need is either a telephone
link, which isn't expensive, or a UHF
link, which also isn't expensive. My
choice would be 10 GHz for the link.
We've got 500 megahertz up there sit-
ting totally unused . . . a sure recipe for
its loss, if the FCC ever gets short of
frequencies

10 GHz transmilters are a cinch to
make. And all it takes is about a tenth
walt 1o work anywhere you can see. A
lew years back WA1KPS knocked lo-
gether a pair of 10 GHz transceivers in
boxes about half the size of a half-gal-
lon milk carion. The antenna was a
small horn coming out one side. With
these we racked up a seven-silate con-
lact record. | worked him in seven dil-
ferent states and Chuck worked New
Hampshire seven times.

With a radio or telephone link we
can ““ventriloquize” our voices by a
mile or five and thus be able to listen
on our own frequency while we talk. Or
any other frequency, if we want 1o
work split-channel. Of course, if you
both want to operate at the same time
then you'll have to go back to simplex
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untii the urge passes. I'll bet thal once
you get used to duplex, going back to
simplex will be worse than watching
TV on a small black and white set with
a rabbit-ear antenna.

Yes, | know . . . both ends of any
contacis will have to be set up with re-
mole transmitting to make this work.
So, we'll have 1o start sefting up some
special frequencies for duplex pio-
neers to meet. I'm open for sugges-
tions. 14.313? Sure, why nol. No one
is using that frequency right now. It's
about time we put it to construclive
use. We could start in the 14,300-
14,320 kHz part of the band and grad-
ually expand. When SSB first got go-
ing It was started at the top end of 20m
and gradually moved on down the
band, squeezing out AM until it was all
gone.

We're already seeing some sophis-
ticated devices for remotely tuning our
transmitters and even swinging our
beams. If we can get duplex into ac-
tion we'll see a lot more of these magi-
cally appearing in our ad pages as en-
trepreneurs get into the business.
Eventually we'll start seeing remote
control circults bullt into our
transceivers.

You say this must be illegal? Go
soak your head! With sideband we
have no carrier, so when we're listen-
ing we're not transmitting. This is per-
fectly legal.

Please let me know when you get
sel up for duplex so | can pass along
the news in 73, thus encouraging oth-
ers to get off their tat butts and gel set
up so they can talk with you.

The downside of all this is that after
all these years of having never said
anything of significance during a con-
tact, are you going to be able to actual-
ly talk with people? Can you hack that?
This may take some getting used to.

Remotely controlling the rig is a
snap. Over 20 years ago | hooked up
a spare Slandard Radio 2m repeater
to my 20m rig so | could operate it
from anywhere in town. | was into
morning mountain climbs up Pack
Monadnock mountain, so I'd take
along my little HT and talk with 20m
ops all around the world while | got my
daily exercise. It sure took the bore-
dom out of the walk. Then | took the
repeater over and set it up in Amman
as JY73 . .. and left it there, along with

a suitcase full of HTs. | remember say-
ing good-bye to King Hussein via the
repeater as | was boarding the plane
heading for Cairo and then home.

So, once freed from the tyranny of
simplex, what are you going to talk
about? Your rig? The weather? Cock-
tail party chit-chat? Can you stick to
something you actually know about or
are you going to get off into deep wa-
ter with things where you have to sub-
stitute intuition and belief for thought?
There's a lot of that going around.

The Biggest Change Since
Repeaters

It's about time we gol something
new going. In the late 50s we got go-
ing with sideband. In 1969 we started
with repeaters, which by 1973 became
the largest activity in the hobby. In the
1980s we got interested in packet, but
this hasn't been the grabber we had
with sideband and repeaters. Perhaps
in the '90s we can make duplex our
new pioneering effor.

| can see clubs setting up HF trans-
mitters at their repeater sites so club
members can access the system and
take advantage of the site and the dis-
tance from their home operating posi
tion. I've got a great hamshack loca-
tion in Hancock (NH), complete with a
tower and beam. I'd love to get it set
up so anyone able 1o access the
W2NSD/1 repeater could use this as a
remote transmitter. | even have a re-
peater all set up we could use for the
project. With some of today’s rigs we
should be able to remotely change
bands, tune any frequency, and swing
the beam. We might even figure out
how to allow several ops 1o use It si-
multaneously so three or four could
chat with South Africa just like they
were all in the same room.

If you like the idea and try it out,
this is an invitation to write about it. I'd
like to see aficles on control systems
and reviews of any applicable com-
mercial products. 73 helped sideband
grow in the '60s. It helped repeaters
grow in the '70s. We aven helped
packet in the '80s. Can we do it again
with duplex? | think this could be the
greatest thing that ever happened 1o
amateur radio.

If any manufacturers are interested
in working with us on this project I'd
like to hear from them. Once we have
something going I'll be devoting a
good deal of space in 7310 the project.
This will also give us something excit-
ing to tell the general public. Yes, I'll
be doing videos and getting them on
TV stations wherever possile.

If we're going to keep our bands
we've gol to do a whole lot more than
we've been doing to hold our tranchise.
We need to figure out how to aftract
youngsters by the millions, not by the
dozens. We need to sell amateur radio
and school radio clubs as a way for
America to build the high-tech work
force it must have to compete in the
world of 2000 and 2020. The last thing
we need is some 2020 hindsight telling
us what we should have done in the
90s.

Continued on page 86
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LETTERS

Number 2 on your Feedback card

Greg Smith NBPPZ, West Car-
rolton OH Wayne, thank you for get-
tling me up off my duft and upgrading.
Thanks to you | linally passed the 5
wpm code test after taking it several
limes and failing because | procrasti-
nated and did not really spend
enough time studying. iti's your faull
that | am now a General, that | just
couldnt stop, and | blame you, sir, for
the fact that | am now trying to pound
the Advanced theory into my head.
Before | insull you too much, | just
want you to know that | now see a
reason 1o go on and get my Extra
Class: because | WANT TO! Maybe |
am foolish to think thal the conversa-
lions on the lower bands are more in-
teresting than they are on 10 meters
and VHF. | am tlired of an endless
string of signal reports and 2 meler
drivel. | guess it is too much to hope
for (call me a dreamer), but I'll proba-
bly call you every name in the book if
| find out that all other hams wanl are
signal reports and QTH.

On a happier note, | did write to
you before and whatl you wrole back
caused me to do the above and more.
| have now founded the Sinclair Com-
munity College club, and it is going
well. | got a promotion at work, and in
addition to operating a three-camera
robotic studio camera system | am
doing news writing and some assign-
ment desk duties.

Last year at Dayton | talked with
you and mentioned an idea about a
new business. | guess | spoke too
loudly because somebody else used
my idea and started VIDEO ELMER. |
lost out, dangnabit! | had to think of
something else, and | did. | sent out
on the national ham radio echo on
Relaynet a series ol essays | called
“How To Fix a Nation." These con-
tained my ideas for fixing our miser-
able schools and ending the problem
of teen violence. Unfortunately, |
found out just how much other people
think about these problems. People
are too status quo and passive. |
guess they just need somebody to
give them a swift kick in the right di-
reclion.

Jeff Carter KKERY, Simi Valley
CA | agree wholeheartedly with you
conceming the public school situa-
tion. | might also add that | agree with
your attitude conceming the ARRL. |
am a past member who opted not to
renew. | decided to do this for a cou-
ple of reasons: one, the whole no-
code fiasco, and two, the fact that | do
not believe we are being represented
in the most efficient way in Washing-
ton, DC, by the powers thal be. If the
ARRL is supposed to be our “mouth-
piece” in FCC affairs and all the other
political rot that goes on at Capitol
Hill, then they are utter failures . . . It

From the Hamshack

we are to save frequencies from fur-
ther degradation to commercial inter-
ests, we must put the technical-mind-
ed nature of the hobby back in the
forefront and stop this selling out to
the “big gun™ commercial interesl
groups and others with their fingers in
the spectrum pie. Next time there is
an earthquake, fire or flood of disas-
trous proportions, let the dummies
call UPS, their tow truck company, or
any other VHF and above user for
help! | think you get my drift.

As a VE, | have also seen the
mess with the licensing system. |
have tumed in my badge, cut n two,
and told the ARRL to stuff . With the
no-code situation thus promoted, all
we have accomplished is a mass
flooding of the system with a bunch of
handie-talkie-wielding appliance oper-
alors. Sorry Wayne, | don't buy it!
This strength in numbers jazz just
doesn'l cut it for me. Yea, | know,
technology marches on and all that
stufi . _ . but 1, being an ex-USCG ra-
dio man in the “70s, well realized the
value of CW for daily and emergency
communications. | don't like the
“slighting” | see of this mode of com-
munication. | am an avid QRP nut
and also a member of the Society of
Wireless Pioneers and believe in the
preservation of CW and older radio
history. Let the no-coders run the lo-
cal bicycle races and show off with
their $500 handie-talkies. I'm not im-
pressed. I'll stick to my 2 watt CW
rigs, which | built myself, and take
pride in my operaling practices. To
each his own, they say, but | don't
care if | ever get on an FM repeater
again. The trashing of VHF/UHF will
@nd up ruining it for us all.

Dan R. Cation WBBSHN, Savon-
burg KS Wayne, | am writing in re-
sponse to two letters thal recently ap-
peared in 73 Magazine. Both men-
tioned traffic radar and the allegations
that its use may cause cancer. |
would like to take exception to the
first letter from Mr. Beegan in the
February 1993 issue and to your per-
sonal comment thal appeared follow-
ing Mr. Mayer’s letter in the April 1993
issue stating that “ . . . there is plenty
of evidence (facts) that prolonged use
can cause serious problems for offi-
cers .." | would also like to thank
Mr. Mayer for his commenis.

First of all, to setl the records
straight concerning the lawsuils men-
lionec by Mr. Beegan, out of 13 law-
suits liled against Kustom Signals,
ningé have been dismissed for various
reasons before ever even getting to
court. One has made it to court and
I'm sure that the plaintifi would have
liked to speak 1o you before going 1o
court . . . they lost . . . by the unani-
mous verdict of eight jurors, after
about three hours of deliberation.
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Just to let you know where I'm
coming from, | am not a sell-pro-
claimed microwave expert or anything
like that. What | am is one of the
proud employees ol Kustom Signals,
who has worked for them for over 18
years. No, | don't work on the radar
products. | am not a member of man-
agement or an engineer. | am current-
ly an engineering technician and have
worked as a technician somewhere in
the plant for those 18-plus years. You
would think that if one officer using
one radar a few hours a day could
cause cancer, then the technicians
who lesl these radar units (currently
around 25 units a day, nine lo 10
hours a day, four to five days a week)
would see some lll eflects. | personal
ly know one lechnician who has been
doing just this . . . for close to 20
years! Kustom is very proud that it
has many long-lterm employees who,
like myself, have been sitting around
in this steel building in Chanute,
Kansas, for 10, 12, 15, 18, and even
20 years and longer with these
“KILLER™ microwaves bouncing
around us. Guess what? There hasnl
been one case of cancer or any other
strange unexplained iliness in any of
Kustom's employees.

We are a small, privately-owned
company of a little over 100 employ-
ees. We are nol some corporale gi-
anl. These lawsuils nearly cost us all
our jobs, in an area where there are
very few jobs available. They did cosl
some ol our co-workers their jobs (in
a layoff) and caused the company to
take such bel-tightening measures as
going to a four-day work week just to
keep the company going and to be
able to defend ourselves against
these allegations. We still have at
least two more lawsuils to defend our-
selves against. | would like to know
where these “facts” that you speak of
are. We sure haven't seen any from
any reputable sources yel. By the
way, | haven’t seen any melted hood
ornaments or dead birds from our
radar, either. And, as one of our co-
workers who recently retired (in good
health) put it: Hell No, We Don't Glow!

Thanks to Mr. Mayer for his realis-
tic point of view.

Dan—Thanks for your letter . . . |
can understand your concem.

It successful lawsuils were a mea-
sure of dangers, that would be posi-
tive proof that cigarettes pose no dan-
ger to health. The asbestos industry
fought the same battle for years . . .
successfully. Now the power compa-
nies are also fighting the same battle
against sclentific research.

I don't doubt that you haven't seen
any proof. But then | doubt that you
have made any effort to look. Have
you accessed the 73 BBS yet and
golten a download of a list of the sci-
entific papers in this field? The list is
over 20 pages long and growing ev-
ery week. | just got in a new stack an
inch high from the leading re-
searchers.

The damage these fields are doing
is insidious. There are a few exam-

ples of the extremes, but the research
scientists are fust beginning to under-

stand the lower level effects. How
much do you know or have you lried
to learn about how the cells of your
body function and communicate? And
what happens to you when this com-
munication is interfered with by a ra-
dio or magnetic field?

Have you seen any of the videos of
police officers who have goften re-
peated brain tumors right in the area
where their radar antenna has been
blasting their heads? Now we're slar-
ing to see the same thing happening
with cellular telephones which are op-
erated close to the head. But do you
really think that a field which can do
that to heavy users isnt doing any-
thing at all to ighter users?

Not that | have much compassion
far traffic radar manufacturers. Have
you any research reports which show
that the use of traffic radar significant-
ly saves lives? There are endless re-
ports showing that police radar Is a
major source of funding for towns, but
that seems fo be ils use. Most acci-
dents happen at low speeds. Higher
speed acadenis tend to involve alco-
hol.

Studies show that, lacking speed
limits, people tend to drive al the
speeds they are most comfortable
with and thus the accident rate is low-
er than when speed limits are im-
posed. The research reports on this
have been cited in the car magazines
for years . . . as have the absence of
refuting studies.

Your product is probably only actu-
ally killing a few dozen police officers
a year, so this danger has probably
been blown out of proportion. Thal's a
reasonable price to pay for the in-
come radar guns bring to towns, It's a
good trade-off. As we find out what
the less-than-lethal doses are doing
to people, we can re-evaluate the
product in terms of its benefits to soci-
ety ... Wayne

N. B. Sadorian N6WGX, Monte-
bello CA It was a great surprise for
me to see my request for information
on Motorola’s amplified speaker mod-
el number 2005B printed in your
“Ham Help” column (February 1893).

You will be pleased to know that |
am one of those who reads your mag-
azine cover to cover. You should also
know that there must be plenty ol oth-
ers out there who apparently do the
same. Within the last two weeks |
have received not one butl two re-
sponses with the correct information
from fellow ham readers. Although |
know | would have done the same, |
somehow thought that no one else
would pay any attention to the “small
problem” | had with a little speaker
unit. it really made my day and gol
me thinking that the world is nol that
bad yel, as long as there are decent
people like you and the rest of us
hams who would walk the extra mile
to help another human being.

Thanks again for helping your
readers, and keep up the excellent
work you do with your magazine. .



Low Cost GaAsFET
PREAMPS

LNG-(*
ONLY $59

wired&tested

FEATURES:

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

ﬁéw’ LNW- ( *)

' afia " MINIATURE
4l = PREAMP

ONLY $29 kit, 344 wired&tested

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

*Speciy tuning range; 25-35 35-55, 55-90,
80-120, 120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)
IN-LINE
PREAMP

ONLY $89 i $71719 wiredstested

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

HELICAL RESONATOR
PREAMPS

+ GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
cross-band interference in critical
applications. MODEL HRG-( * ),
$80 vhf, $110 uhf. *Specify luning range:
142-150, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

Low noise converters to receive vhf and

uhf bands on a 10M receiver.

» Kit less case $49, kit w/case & BNC
jacks $74, w&t in case $99.

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

TRANSMITTING
CONVERTERS

XV2 for vihf and XV4 for uht. Mﬂdeis to
convert 10M ssb, cw, fm, etc. to 2M, 220,

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

ACCESSORIES

DVR-1 DIGITAL VOICE
RECORDER Module
Primarily a voice |D'er
for repeaters. May also

be used as a contest CQ caller or as a
“"radio notepad" to record up to 20
seconds of received transmissions for
instant recall. As a repeater ID%er, it will
record your voice, using either the built-
in microphone or an external mic. It can
be used with almost any repeater COR
module. As a contest caller, you can
record a message or even several mes-
sages and play them through your
transmitter at the press of a switch. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of ar‘gthing
you might want to recall later. Play it
back as many times as you like through
a small external speaker. (Call for more
information.) ..............kit $89, w&t $139

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

REP-200 REPEATER

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

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

Other models available:

Kit $1095; wé&t only $1295!

Voice 1D Option $189.

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

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

TD-3 SUBAUDIBLE TONE DECODER/
ENCODER. Adijustable for any tone.

Designed especially for repeaters,
with remote control activate/deactivate

provisions ... kit $29, wired & tested $69

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

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

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

TD-2 TOUCH-TONE DECODER/CON-
TROLLER. Full 16 digits, with toll-call
restrictor, programmable. Can tumn 5
functions onfoff. Great for selective call-
ing, too! ... kit $89, wired & tested $149

TD-4 SELECTIVE CALL-
ING Module. Economy
touch-tone decoder with 1
latching output. Primarily designed to
mute speaker until someone calls you
by sending 4-digit tt signal but may also
be used to turn on autopatch or other
device...............oooo. kit 549, wt $89

AP-3 AUTOPATCH. Use with above for
repeater autopatch. Reverse patch and

phone line remote control are std.
...kit $89, wired & tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Board. Use with above for simplex
operation using a transceiver _..., kit $39

MO-202 FEF{ DATA MGDLLATDH
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,
telemetry gear, etc. ...... kit $49, w&t 379

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

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

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

Send 52 for overseas air mail.

 Order.by mail, fax, or phone (s-12 Am, 1-5 PM eastern time.)
Min. $5 S&H EhEIFgE for first pound plus add’l weight & insurance.
» Use VISA, Mastercard, check, or UPS C.0.D.

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

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

» Rugged exciter and PA, designed for
continuous duty,

« Power out 20W 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213-
233 MHz; 10W uhf; 10W 802-928MHz.

« Available add-on PA's up to 100W.

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

«Open or closed access autopatch,
toll-call restrict, auto-disconnect.

«Reverse Autopatch, two types:
auto-answer or ring tone on the air.

* Pulse (rotary) dial option available.

«DTMF CONTROL: over 45 functions
can be controlled by dtmf command.
4-digit control code for each function.

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

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

= Auxiliary receiver input for control or
cross linking repeaters.

e Many built-in diagnostic and testing
functions using microprocessor.

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

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

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

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

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

FM EXCITERS: 2W continuous
duty. TCXO & xtal oven options.
FCC type accepted for com'l
high band & uhf.
« TA51: 50-54, 143-174, 213-233
MHz .. kit $109, w&t 3189,
« TA451: 420-475 MHz
...kit $108, w&t $185.
« TA901: 902-928 MHz,
(0.5W out); wit $219.
« VHF & UHF AMPLIFIERS.
« For fm, ssb, atv. Output levels from

10W to 100W. Several models starting at $99.

FM RECEIVERS:

+» R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: =100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squeich; afc
tracks drift. ...kit $149, wé&t $218,

R451 FM RCVR, for 420475 MHz.
Similar to above. .. kit $149, wat $219.
R901 FM RCVR, for 902-928MHz.
Triple-conversion, GaAs FET front end.

.. 3169, wii $249.

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

R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, wat $219.

OUR 30TH YEAR!

amlronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — rax 716-392-9420
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RF Effects Docket Issued

The FCC has released a Notice of Proposed
Rule Making to update guidelines and methods
used for evaluating the environmental effects of
radio frequency radiation. The commission is
using the 1992 RF exposure standards adopt-
ed by the American National Standards Insti-
tute and the Institute of Electronic and Electri-
cal Engineers.

In 1985 the FCC adopted 1982 ANSI guide-
lines, which resulted in some transmitting facili-
ties being required to prepare an Environmen-
tal Assessment if they would expose humans to
RF levels greater than those recommended by
the guidelines. Under the 1985 guidelines,
many low power, intermittent, or normally inac-
cessible RF facilities were not affected by these
FCC rules, including amateur radio stations.

The 1992 ANSI guidelines are more restric-
tive of RF radiation, and they also extend the
frequency range under consideration from 3
kHz to 300 GHz. The new guidelines also spec-
ify two sets of exposure recommendations: one
for “controlled environments” (usually involving
workers), and one for “uncontrolled environ-
ments” (usually involving the general public).

Hand-held devices are treated for the first
time in the new ANSI guidelines. The 1982
guidelines excluded devices that did not ex-
ceed a “"specific absorption rate” (SAR) or
whose input was 7 watts or less. The 1992
guidelines also contain low power exclusions,
but they are more siringent and could require
manufacturers to demonstrate compliance with
SAR requirements.

The comment date in this docket, ET 93-62,
is August 13, 1993. The reply comment date is
September 13, 1993. TNX Westlink Report,
Number 648, April 29, 1993.

HF Digital Mode R.M.
Released

The FCC has issued a Public Notice on the
ARRL proposal for digital rules for the amateur
high frequency bands. The proceeding, which
bears the file number RM-8218, originated with
submission of the request by the League on
February 1, 1993. Copies of the 36-page paper
may be obtained from the Regulatory Informa-
tion Branch at ARRL headquarters. Enclosing a
large self-addressed envelope bearing six units
of first class postage will speed the reply. TNX
ARRL, Westlink Report, Number 648, April 29,
1993.

Midland is Back

Midland has returned to the amateur market-
place! The company generally credited with
bringing the 1-1/4 meter band to life in the mid-
1970s with its relatively inexpensive model 13-
509 transceiver now has its own 2 meter hand-
held and a full line of mobile antennas. The 73-
005 is a relatively inexpensive, yet full-feature, 2
meter talkie that weighs only 6.5 ounces, re-
ceives 128 to 174 MHz, and has up to 5 watts
output using an optional battery pack (2 watts
with the standard pack), 0.16 pV sensitivity and
200 milliwalts of receiver audio, all packed into
a 5-1/2" x 2-1/8" x 1-5/16" case and priced at
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$288. For mobile operation, Midland now has a
full line of magnetic-mount, NMO mount and
glass-mount 2 meter and dual-band antennas
ranging in price between $28 and $40. For more
information on this new radio and the antennas,
visit a factory-authorized Midland dealer.

Form 610 Change

The FCC says that hams no longer need to
enter their transmitter location when filling out a
Form 610 Amateur License Application Form.
This information has heretofore been required
on line 8. This would also seem to imply that
section 2H (Change in Station Location) is no
longer necessary. This change in filing require-
ments appears to be a cost-cutting move to re-
duce the labor involved in data entry for ama-
teur radio Part 97 licenses. TNX WENLG,
Westlink Report, Number 646, March 31, 1993.

Novice/Tech 30 Meter
Petition Denied

The FCC has denied a petition to grant
Novice and Morse-code-certified Technician
Class licensees access to the amateur 30 me-
ter band. The petition, by William G. Welsh
WEDDB, asked that such licensees be allowed
CW operation from 10.1 to 10.15 MHz. Welsh
argued that the 40, 15 and 10 meter bands cur-
rently occupied by Novices and Technicians are
becoming less useful due to changing sunspot
conditions and interference from shortwave
broadcast stations. He also said that the longer
antennas needed for operation on 80 meters
limited the appeal of that band for Novices and
Technicians.

The FCC said that in opening the 30 meter
band to the Amateur Service in 1985 it had not
included Novices and Technicians in order to
promote an acceptable balance between li-
censing incentives and operating privileges. It
followed the same guideline in the opening of
the 17 meter band in 1989, the FCC said.

Thus, this petition for rule making was repeti-
tive, the FCC said. TNX ARRL; FCC: Westlink
Report, Number 649, May 13, 1993.

Sale of Airwaves Gains
Support

A Clinton Administration plan to sell much of
the electromagnetic spectrum to the highest
bidder as a way of increasing government rev-
enues has gained conditional support from in-
dustry and regulatory officials. While some gov-
ernment regulators did caution that any bidding
process must provide the smaller business with
the ability to compete for this resource, they
were generally in agreement that such a sale
could help offset the rising federal debt.

Congress is currently considering legislation
that would transfer some 200 MHz of govern-
ment-used spectira to the privaie sector for the
development of emerging technologies like
advanced cordless telephones, radio LANs,
worldwide paging systems, personal locators
and other such devices. The House has
already passed its version, while the Senate
still has its measure under consideration. Both

versions contain wording that would permit the
allocation of some of the frequency bands by
auction.

While industry leaders see the transfer of
this spectra as a boon to the United States
economy, several groups, including the Nation-
al Association of Broadcasters and the Ameri-
can Radio Relay League, feel that the services
they represent should be excluded from any
competitive bidding of reallocated spectra be-
cause of the services they provide. The ARRL
is working toward inclusion of language in the
final bill to either protect amateur radio from
any reallocation or to provide alternative spec-
tra if any reallocation of ham bands shared with
the government takes place. The NAB feels
that the television broadcast bands should be
excluded because the FCC is aware that appli-
cations for these frequencies must be based
only on their fitness to serve their local commu-
nities. TNX Westlink Report, Number 646,
March 31, 1993.

Jury Finds 60 Hz EMF
Not Cancer Cause

In a case that has caused considerable inter-
est among radio amateurs nationwide, a jury
ruled on April 30th that high voltage power lines
which transversed the home of a couple with a
nine-month-old daughter did not cause the
child’s rare kidney tumors.

The debate over the danger of high intensity
60 Hz electromagnetic fields has been going on
for well over two decades, with several carcino-
ma experts suggesting that prolonged expo-
sure to these elevated EMF fields could be the
source or trigger for several different medical
problems, especially in children and pregnant
women.

Fear of these fields has caused warnings to
go out for women carrying children to avoid
working near high current machinery or even
using electric blankets during their earliest
months of pregnancy.

Although more than 100 studies have been
conducted in the past 20 years on EMF effects
on human tissue, no conclusive evidence for a
direct link between the high power fields and
cancer has been proven, though several of the
studies suggest an elevated incidence of cer-
tain tumors.

The jury took only four hours to reach its ver-
dict, and although this is believed to be the first
case of its kind involving an action against a
public power utility, legal observers believe that
it won't be the last. TNX W6RCL; Associated
Press; Westlink Report, Number 649, May 13,
1993.

TNX...

. . to all our contributors! You can reach us
by phone at (603) 924-0058, or by mail at 73
Magazine, Route 202 North, Peterborough NH
03458. Or get in touch with us on CompuServe
ppn 70310,775; MCI Mail "WGEPUB"; or the 73
BBS at (603) 924-9343 (300-2400 bps), 8 data
bits, no parity, one stop bit. News items that
don’'t make it into 73 are often put in our other
monthly publication, Radio Fun. You can also
send news items by FAX at (603) 924-9327. [}
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Nuw. there’s a new standard of eﬁc&iiﬂncﬁ:ih muiﬁ-lhn{ie digital controllers...the new PK-900 from AEA.

It incorporates all of the features which made the PK-232 the most popular multi-mode controller in the
industry. But that's just the start. AEAs new PK-900 also features dual port HF or VHF on either port; fow cost
/9600 baud plug-in option; memory ARQ and VHF DCD state machine circuit; powerful triple processor system;

zero crossing detector for the sharpest Gray Scale FAX you've ever seen; and many other new software
selectable features. o et SailleRa i | -
Inside and out, the new PK-900 ™ Processors used: Zilog 64180, Matorola 68HCO5G4, Molorola 58HC0584

from AEA is what other = Dala rates: 45 to 1200 baud standard, up to 192K baud with external modems . _
multi-mode controllers will now ™ Dimensions: 11.75° (29.84cm) x 11.757 (29.84cm) x 3.5 (8.89cm) Weight: 4.610s. {208 kg
be measured against. W Power equiernents; 12VDCat1.1amps: ' e e

—— -

Connect with us for what's new in multi-mode controllers.
Call our literature request line at 1-800-432-8873.

Advanced Electronic Applications, Inc.
PO Box C2160, 2006 - 196ih St SW. Lynawood, WA miﬁ

T



Number 4 on your Feedback card

Type “N” RF Connectors

How to install and use them.

n my article in the May 1993 issue of 73

(*The Hows and Whys of Coaxial Cable,”
pp. 10-19), I hinted that future articles would
supply information on the proper assembly
and use of RF connectors. The June issue
contains an article on the proper assembly of
“UHF" type PL-259 RF connectors for use
on the popular coaxial cables. Because the
UHF connector assembly is rather complex,
its discussion consumed an entire article.
Now we can address the installation and ap-
plication of the besr RF fitting commonly
available for amateur use: the Type N.

Type N connectors are available in a wide
variety of designs, all of which should be
suitable for use through at least 3,000 MHz
(3 GHz), and some which are good nght on
up through 18 GHz! They are far superior to
UHF type PL-259 fittings in many respects,
although you probably won’t notice any im-
provement in performance unless you use
them at or above 440 MHz (70cm). But even
at lower frequencies type N connectors are
popular and are often found on commercial
and military equipment and antennas intend-
ed for use on frequencies as low as | MHz.
This is because type N fittings cost little
more than UHF types and meet military stan-
dards for moisture and fungus resistance,
which UHF connectors do not.

Assembly

It makes good sense to learn how to as-
semble N connectors, especially the standard
male type N UG-21. Don’t be scared off by

by Steve Katz WB2WIK/6

stories you've heard about these rascals be-
ing difficult to install—nothing could be fur-
ther from the truth.

It is true that military grade type N con-
nectors, (at least the solder type, as opposed
to the crimp variety), contain more pieces
than UHFs. The number of pieces used vary
with connector design and manufacturer, but
let’s concentrate on the most popular type N
for amateur use, the UG-21D/U, which has
six pieces: (Photo A) the body, the center pin,
the braid clamp, the rubber gasket, the rear
washer, and the nut. This sounds more com-
plicated than 1t is, since the only piece that
requires soldering is the center pin, which
solders very fast and easily. Other than this
one piece, connector assembly is purely me-
chanical and requires only two open-end
wrenches, a 5/8" for the rear nut and an
11/16" for the connector body.

In addition to the two wrenches you'll also
need a few other standard tools for cable
preparation: a sharp single-edged razor blade
or X-Acto knife; a pair of small, sharp scis-
sors, such as manicure scissors (I use the set
contained in my Swiss Army knife, and this
works well); and a light-duty soldering gun
(75 to 100 watts is fine) with an appropriate
tip. Some 60/40 or 63/37 alloy (tin/lead) ra-
dio solder with a rosin flux core will also be
used. All these things are required for PL-
259 UHF connector installation as well, but
for a PL-259 you need a much larger solder-
ing gun (like 260 watts) because you need to
solder the coax braid to the connector body,

which is not required with a type N.

Assuming you are using RG8/U-sized ca-
ble (RG8/U; RG8A/U; RG213/U, etc., all of
which are 0.405" nominal outside diameter),
prepare the cable end as follows:

1. Slide the type N rear nut onto the cable
before proceeding with any other operation.
The nut threads should face the end of the ca-
ble where the new connector will be installed,
and the 5/8" (across the “flats™) wrench part
should face away from the connector, toward
the balance of the cable. Slide this down the
cable at least several inches to get it out of
the way of your work.

2. Next, slide the flat washer (5/8" o.d.,
and about 7/16" i.d.) onto the cable, over the
jacket, so that it will be located between the
rear nut and the connector body. The washer
has no “polanty.”

3. Now, slide the rubber gasket onto the
cable, also over the jacket, so that the
grooved side of the gaskel faces the cable
end, and the flat, smooth side is towards the
washer you just installed in step 2.

4. How long did this all take? Probably
about five seconds. Push the three parts al-
ready on the cable far enough out of the way
so they won’t interfere with the rest of your
work—you won’t be needing them until the
very last step when you tighten the connector
together.

5. Now you are ready to strip the cable
(Photo B). Use the razor blade or X-Acto
knife to cut into the cable, applying enough
pressure to cut through the outer jacket, braid

Photo A. Here are the six pieces that make up a standard UG21D/U type N connector (left to right): the body, the center pin (note the gold
plating), the braid clamp, the rubber gasket, the washer, and the nu.
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MFJ TNCs for VHF/HF Packet

MFKJ-1270B super TAPR TNC clone has a world wide reputation as the most reliable

packet I'NC in the world! Thousands used as digipeaters, nodes, BBS and in all kinds of com-
merical applications working 24 hours a day — many work for years without a single failure . . .

NEW ENHANCED MAILBOX

* Expandable 32K, 128K or 512K

* Separate callsign for mailbox

* Mailbox stays on during packet connects

* Auto forwarding and reverse mail
Jorwarding

* Remote Sysop access, Sysop paging

* Chat mode, mailbox C-text

* “Has mail"" LED indicator

The MFJ-1270B super TAPR TNC clone has
a world wide reputation as the most reliable
I'NC in the world!

Thousands are dedicated as digipeaters, nodes,
BBS and used in all kinds of commerical applications
working 24 hours a day — many work for vears
without a single failure.

The Most for Your Money

The widely acclaimed MFJ-1270B may not be the
cheapest TNC. but it gives you the most for your
money. You get features that others just don’t have.
See for yourself . . .

Fully TAPR TNC-2 Compatible

You get full TAPR TNC-2 compatibility — all soft-
ware and hardware designed for the TAPR TNC-2
standard works without modification.

You get Net Rom compatibility that turns your
MFJ-1270B into a Layer Three and Four networking
node and Rose Switch compatibility that gives you
another networking option.

VHF and HF operation

You get high performance VHF and HF modems
as standard equipment — lets you double your fun
on packel.

You get a true DCD circuit that dramatically
reduces sensitivity to noise and dramatically increases
completed QS0s.

FREE AC Power Supply
You get a free 110 VAC power suppy at no extra
cost. With other brands. the AC power suppy could
cost you an extra $20,95,

New enhanced Personal Mailbox

The enhanced Easy Mail™ personal mailbox
lets you use a dedicated call-sign for your mailbox.
Now your mailbox can stay on while you operate
packet. This new mailbox will also auto forward
or reverse forward mail to and from other BBS.
Plus. the **has mail”” LED blinks when you have
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mail. More features: remote Sysop access. sysop
paging, mailbox C-text. chat mode and many other
features not available in other TNCs or
multimodes. The MFJ TNC mailbox memory is
expandable to 32K, 128K, 512K.

WeFAX gives you Weather Maps

You get a WeFAX mode that lets you print full
fledged weather maps from your HF radio to screen
or prinier or save to disk using an MFJ Starter Pack.
2400 or 9600 Baud Modem simply plugs in

You can add MFJ’s optional internal 2400 baud
or 9600 baud modem just by plugging it in and
making a few simple connections.

KISS interface and MF] Host Mode
You get a KISS interface that lets you run TCP/IP
and MYSYS and MFJ's Host Mode that makes it
eaxy to write efficent application programs.

MFJ Anti-Collision™ Technology
You get MFI's Anti-Collision™ technology
(Prioritized Acknowledgement) that prevents packet
collisions to improve performance on busy channels.

Plus more . . .

You also get 32K RAM, IC sockets for easy ser-
vice, true DCD for HF, 256K ROM, speaker jack.
lithium battery backup, RS-232 and TTL serial ports,
radio cable (you have to add a connector for your par-
ticular radio), Fast-Start™ Manual plus much more.
Use 12 VDC or 110 VAC. 9%x1%x7'4 inches.

One Year Unconditional Guarantee
You get MFI's famous No Marter What™ one
year unconditional guarantee.

Enjoy Packet for a long, long time
If yvou want a packet TNC that'll work 24 hours
a day without failure — one that has more features
than any other — get the ultra reliable MFJ-1270B
today and enjoy packet for a long, long time.

NEW
LOWER PRICES!

MFI-12708

$1 1 995

MFJ-1274. with HF tuning indicator

$13995
TNC with built-in HF Tuning Indicator
MFEJ-1274, $139.95. Same TNC as MFJ-1270B
but has precision twmng indicator for HF packet
makes operating HF a pleasure Just tune your radio
to center single LED and you're precisely tuned in
to within 10 Hz — and 1t shows you which way 1o
tung!

New 2400 baud Turbo TNCs
MFJ-1270BT, $209.95 and MFJ-1274T. $229.95
have built-in fast 2400 baud modem. Lets you operate
300, 1200 and 2400 baud packet.

ACCESSORIES for TNCs

MF] Starter Packs

An MFJ Starter Pack. $24 .95 gets you on the an
instantly. You get interface cable. software on disk
and nstructions -- just plug it all in and start enjoy-
ing packet. Order MFJ-1284 for IBM or compatibles.
MFJ-1282 for Commaodore 64/128 or MFJ-1287 for
Macintosh. For VIC-20 or C64/128 with 1ape drive
use MFJ-1283, 824 95_

Mailbox Memory Expansion Board
For all MF] TNCs. MFJ47A. 549 95 32K RAM:
MFJ-47B. S69.95. 128K RAM: MFJ-47C. S239 95,
512K RAM. Complete with Firmware.

MEF] TNC Real Time Clock
MFJ-43. *29 95, Ends frustration of setting TNC
clock everytime yvou turn it on. Maintains correct ime
even when TNC is turned off. Plugs into RAM socket.
Works with MF] TNCs and TAPR TNC clones.

MFJ TNC Firmware Upgrade Release 1.2.9
New firmware features enhanced mailbox and supports
expandable mailbox up to 512K. MFEJ40C. $24 95,

ME] 2400 and 9600 Baud Modems
VIFJ-2400, $89 95, Operates 300, 1200 and 2400 baud
packet. Works with any radio. MFJ-9600, 510995,
G3RUH compatible 9600 baud modem. Not all radios
compatible with 9600 baud. Both plug in MFJ TNCs und
MFEJ-1278 for easy installation.

MF)J’s new TNC/Mic Switch . . . lets
switch between your TNC or microphone by

a button! MEJ-1272B
The MFJ-1272B $ 3495

15 the most popular
INC/multimode accessory T |
in ham radio! Why? Because _—

}:ﬂll

pushing

Just plug the pre-wired cables into your rig's microphone connector
and into your TNC and you're ready to go - no more hunting for hard-to-
find connectors and wiring up complicated cables.
~ Works with HF, VHF and UHF radios with 8 pin mic connectors—
including Kenwood, ICOM, Yaesu, Alinco and others.

Plug-in jumpers let you quickly set-up for virtually any radio. Factory
set for Kenwood and Alinco. Includes easy to follow instructions. Has
audio-in and speaker jacks. 3-'% x 1-% x 4 inches.

MFJ-1272B, $34.95, for MFJ TNC/multimodes and TAPR TNC-2 clones.

you can switch between '
your microphone and packet TNC or multimode by pushing a button.
You won’t have to unplug your microphone and plug in your TNC

everviime vou want to work packet or other digital modes.

MFJ-1272BX, $39.95, wired with connector for PK-232.
MFJ-1272BYYV, $39.95, wired with connector for KAM, VHF Port.
MFJ-1272BYH, $39.95, wired with connector for KAM, HF Port.
MFJ-1272BZ, $39.95, wired with connector for PK-88.

Pre-wired Radio-to-TNC cables . . . $14%

=
. L A\
Fh-HT‘I ™

All MF) PK-22™ KAM

Joom/Yaesu HTs  MFJ-S04 MEISI24X MFLS247 MELSR4YV
Renwood HTs MF)- 526 MFISD6X MFISDAZ  MFISDEYV
Yaesu MF1-S080 MFISROX MFISORZ  MFJ-S0R0Y'V4

8 pin radios MFJ-SR0YH* 1
Som MFJ-5084 MISBIX MPSBIZ | MEJSOSIYVS -
8 pin radis MFI-SRIYH* §
heamood Alin MF)-S086 MFILSB6X MFLSBAZ  MF-S086YVe

8 pin radios MFI-S86YHH

| das mt enhak HO-W2A 2 de it ek 2N S does me nohade 254 & 3584
4 YV mudkd aomat VHF pe of KAM. YH modd ava HF pon of KAM

MFJ-5082. $9.95, open end cable with 8-pin microphone connector

MFJ-5224, $9.95, open end cable for Icom/Yaesu handhelds o F/
MEJ-5226, $9.95, open end cable for Kenwood handhelds "y L4

\iF]-5268, $7.95, open end cable with 8-pin modular telephone plug for
Yacsu FT-2400H, Kenwood TM641A. TM714A. TM732A

MFJ-1271 turns your Commodore 64/128 into full
featured packet TNC!

Just plug in thus MFJ-1271 1-1271 f
49+

modem and boot up the g
Nearest Dealer/Orders: 800-647-1800

public domain Digicom/64
software (not included) 1o
enjoy VHF or HF packet at
1200 and 300 bauds.

You get a high perform- Technical Help: 800-647-TECH(8324)
ance modem featuring trug « 1 year unconditional guarantee * 30 day money back
DCD circuit with adjustable guarantee (less sh) on orders from MFJ = Free catalog

MHB

threshold. DCD detect LED
tells you when you're
receiving a good signal.
Plugs into cassette port and
uses 12 VDC or 110 VAC
with MFJ-1312. $12.95.

MFJ ENTERPRISES, INC.
Box 494 Miss. State, MS 30762
(601)323-586Y9; 843 CST. Mun.-Fn
FAX: (601) 323-6551: Add $6 «h

MF]J . . . making quality affordable

Prnces and specifications sufwect 1o change 1990 A Faopres. b
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Photo B. The end of a piece of RG213/U, all stripped and ready for
pin and connector installation. (Not shown are the rear nut, flat
washer and rubber gasket installed in steps 1, 2, and 3.) Note that the
center conductor strands are tightly twisted and no braid "hairs"

extend beyond the dielectric,

and dielectric insulation material all at once.
Stop when you “hit” the center conductor.
Make this cut exactly 5/16" back from the
cable end. It is easy to tell, with a bit of prac-
tice, how much pressure to apply to cut
cleanly through all the layers without nicking
or damaging the center conductor. The outer
jacket will produce almost no resistance to
cutting; the braid will produce considerable
resistance, but a few “saws” with the knife
and you'll be through it. Then the dielectric
will produce some moderate resistance, but
not a lot. When you cut through these layers
and reach the center conductor, it is obvious-
ly much harder than the dielectric, and as
soon as you feel its resistance, stop. If you
find that you've nicked the copper center
conductor even a little bit, cut off the dam-
aged end of the cable and try again. It won't
take long before you’re an expert at this.

Once you’ve cut through to the center con-
ductor (but stopped short of nicking it), hold
the blade against the cable with the same
steady pressure and rotate the cable 360 de-
grees to cut all the way around it. When
you're done, you should be able to give a
gentle pull on the end of the cable to com-
pletely remove the stripped section and re-
veal 5/16" of nice, shiny, undamaged center
conductor. With practice, this operation takes
about 15 seconds.

6. (For steps 6 through 10, please refer to
Photo C.) Now, use the razor blade or X-Ac-
to knife to make a cut in the cable’s outer
jacket only, 3/16" down from the end you cut
off in step 5. The outer jacket will cut easi-
ly—don't apply enough pressure to cut into
the braid. If you damage the braid you'll
have to start all over, so be careful. Apply
very gentle pressure and rotate the cable 360
degrees until you've made a shallow cut all
the way around. When you feel the slightest
resistance from the copper braid stop—
you’ve cut far enough. Pull off the 3/16" of
jacket material, exposing this much undam-
aged braid.

7. Push the open end of the type N center
pin onto the cable’s center conductor. If
you're using stranded-conductor cable (and I
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hope you are—it's much more flexible and
easier to work with in the long run), be sure
that no strands are separated from the bundle
before attempting to push the center pin over
it. If any strands are separated, gently twist
them back together, making sure to twist in
the same direction as the conductors were
originally stranded by the manufacturer. The
center pin should “bottom out” on the tip of
the center conductor, with the open end of
the center pin laying flat against the cable’s
dielectric. If this is not the case, and the pin
“bottoms out™ with more center conductor
still showing between the pin and the dielec-
tric, you need to cut a bit more off the center
conductor length. Look to see how much
center conductor shows between the end of
the pin and the dielectric; pull the pin back
off, and cut off that amount of center conduc-
tor. Now, push the pin back on. It should bot-
tom out on the center conductor and rest
against the dielectric with no extra center
conductor showing. Again, this step could
take a bit of practice, but after you've in-
stalled a few connectors it will take only a
few seconds.

8. Lay the end of the cable, with the pin
installed, on a flat working surface and place
a gentle weight (like a heavy book) on the
cable about 4'-6" back from the end of the ca-
ble. Twist the center pin until the soldering
hole shows on rop, so you can get at it easily.
Apply heat from your soldering iron or gun
to the pin, near the hole, and wait a few sec-
onds for the heat to transfer. Applying a
small amount of solder between the pin and
the tip of the iron will make this heat transfer
go much faster.

When the pin has reached soldening heat
(this shouldn’t take more than five or six sec-
onds), apply solder directly to the hole in the
pin. After it flows, continue to push a bit of
solder into the hole to be sure it “wets” to the
cable’s center conductor. Don’t use too much
solder or it will be difficult to get the excess
off the outside of the pin (and this will be
necessary to complete connector installation
and use). Take the iron and solder away, and
wait about 10 seconds for the pin to cool off.

Photo C. Here, the center pin has been neatly soldered on so that sol-
der completely fills the solder hole in the pin. The braid is pulled
back over the dull edge of the braid clamp and the gasket, washer
and nut are ready to assemble into the connector body.

Blowing gently on the pin will accelerate this
process. When the pin has cooled down so
that it’s not too hot to touch, pull on it gently
to be sure it 1s well attached to the center
conductor. If it pulls off, the solder didn't
“take,” indicating either not enough soldering
heat, not enough solder, or an oxidized center
conductor. If the center conductor looks
bright and shiny, it's not oxidized. If it has a
dull or oxidized appearance, there's some-
thing wrong with this piece of cable and it
probably shouldn’t be used anyway. Try
again, and with practice you’ll find the pin
and conductor will “wet” very well and the
pin will be impossible to pull off with your
hands.

9. Assuming the pin is properly soldered,
inspect the outside of the pin to see if excess
solder has flowed onto it. Excess is any
amount that causes a “bump” in the diameter

£ | 3]
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Photo D. The completed, installed type N
connector. When the rear nut was tightened
a very small space remained between the nut
and the connector body. This is perfectly
normal. Using high-quality, open-end
wrenches for final assembly avoids scratch-
ing or nicking the connector plating and
leaves a shiny, weatherproof surface.
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Incredihl Tough!
N =

Summer Discount till 8/31/93
Available at your Dealer
DJ-580T Coupon value $20.00

DJ-F1 T Coupon value $20.00
DR-600T Coupon value $25.00

Fhoto for Demonstraton only

Abuse 1o the Transcever will voud A‘TO If E'l D [ o 5 8 0]—

he warmranty

The DJ-580T gives new meaning to the word " Versatility" This Super-compact radio offers great
sound, excellent sensitivity, and a comfortable ergonomic design that puts it in a class by itself.

The Right Features, Right Now: activated. You can continue to operate the radio all the
Alinco’s DJ-580T has Full-Duplex Cross Band way down to 3.5 volts. This feature will also indicate
operation and cross Band Repeater functions with real =~ when the battery is getting low.

world power and excellent sensitivity. Airband receive
with simple modification. Check out the affordable technology of the 90’s.

This unit has built in DSQ for paging, CTCSS encode Check out ALINCO.
and decode standard, various scanning functions, 3

power level selections for each band, bell function, and
an illuminated keypad.
ALINCO

New MCF function allows you to set the 40 memory ELECTRONICS INC

channels regardless of which channels you want for ALINCO ELECTRONICS INC
VHF or UHF. Any combination is possible. | 438 Amapola Avenue, Unit 130, Torrance, CA 90501
[f the battery is depleted to less than 5 volts, Alinco’s  Tel: (310) 618-8616 Fax:(310) 618-8758
Patented Low Battery Function is automatically Specification and feature are subject to change without notice or obligation.
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of the pin. A thousandth of an inch of solder
is not a problem, but ten thousandths proba-
bly is. If excess solder is on the pin, use a
very fine grit emery cloth or very fine nail
file (not a large machinist’s file or rasp!) to
gently file it away. You don't want to file
away at the center pin’'s original plating,
which is likely to be a very fine layer of gold.
Again, with practice there won't be any ex-
cess solder anyway.

10. Slide the braid clamp over the end of
the cable, with the smaller-diameter end to-
wards the connector pin already installed,
and the larger-diameter end, which should be
beveled and have a rather sharp edge, to-
wards the bulk of the cable, rubber gasket,
washer and rear nut already installed in steps
1 through 3. Gently fold the braid back over
the metal braid clamp until all of it is folded
neatly against the 3/16" shaft of the clamp, If
you trimmed the jacket correctly in step 6,
the braid will end before the beveled part of
the braid clamp. If you cut off too much jack-
et, braid “hairs” will extend over the beveled
portion of the clamp, and this is no good.
Some hams just “inm away” any extra braid
al this point, but this defeats the purpose of
using a type N connector: If the braid is too
long, that means too much jacket has been
removed, which also means too much dielec-
tnc will now be exposed between the clamp
and the pin. This will ruin the geometry of
the installation, make “seating”™” the connector

difficult, and defeat the purpose of using
such excellent “constant impedance” connec-
tors. If you made a mistake, it’s better to
chalk it up to experience and start over with
step 3.

11. You are now done with all the critical
operations. All that is left is to screw the con-

" nector together. Push the connector body

over the pin and onto the cable, with the
threads “first,” towards the bulk of the cable.
If no excess solder is present on the pin this
should happen quite easily. You might meet
with just a little resistance as the pin mserts
itself into the Teflon dielectric of the connec-
tor body, but a bit of a “push,” and it will be
on. This will place the braid clamp fully in-
side the connector body as well, as you will
see. When you've pushed the body onto the
cable, and all steps have been done properly,
the tip of the center pin should be about
“flush” with the end of the connector, and the
rear end of the braid clamp will be fully in-
serted inside the body, now recessed about
3/16". If this doesn’t happen, you didn’t fol-
low some instruction. Think it out, and try
again.

12. Shde the rubber gasket down to the
connector end of the cable until it seats itself
on the rear (beveled, sharp) end of the braid
clamp. These two pieces are designed to
“mate,” and the beveled end of the braid
clamp will end up inside the rubber gasket. If
you're thinking that the braid clamp will cut

the rubber gasket in half when the connector
is fully tightened on, you're correct: This is
part of the design.

13. Now, slide the flat washer down to the
rubber gasket so that it rests against the flat
side of the gasket and is fully inside the con-
nector body.

14. Slide the rear nut down to the connec-
tor body until it mates with the body's
threads, and gently twist the nut clockwise to
screw it into the connector body. After four
or five twists you should begin to feel some
resistance to further threading. Now is the
time to get out those two open-end wrenches!
Use the 5/8" wrench on the rear nut, and a
thin 11/16" wrench on the “flats™ of the con-
nector body (a “fat” or “thick” wrench usual-
ly won’t fit—there is only about 3/16" space
here for the end of the wrench). Hold the
body firmly while threading the nut into it
until you meet considerable resistance to fur-
ther threading. At this point, the rear nut
should either be “bottomed out™ right against
the connector body, or close to it, with a very
small space showing between the nut and the
body. You're done! (See Photo D)

Although this took a lot of description,
complete installation of the UG21D/U type N
male connector takes only about two to three
minutes for the beginner, and far less time for
an experienced technician. When | worked m
an engineering lab many years ago 1'd take
an entire day about once or twice a year just

The ears
have it!

When we introduced the American-made
Communications Receiver, we knew it would be judged by some very
discerning ears, experts accustomed to the finest in short-wave listening
equipment from around the world. After listening to the world on the

Drake R8 loud and clear, they have
delivered a decisive verdict.

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

But why take the word of mere
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R8 Worldband

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

In touch with the world.

“The RS is like a breath of fresh air, with its
ground-up engineering and up-todate digital
control from the front panel. | am very pleased
to see a quality HF receiver of American
manufacture that should successfully
compete on the world market. ,,

Bill Clarke
/3 Amateur Radio Today

experts? Put the Drake R8 to the test yourself with a 15-day money-
back trial period on factory direct purchases, and let your ears be the
judge. If you're not impressed by Drake’s quality, performance and ease
of operation, all in a receiver costing less than $1,000.00, return the R8

Receiver within 15 days, and we'll
refund your money in full, less our
original shipping charge. To order
your R8 factory direct, for more
information, or for the dealer nearest
you, call 1-800-723-4639 today.
We're confident that once you've
listened to the R8, your ears will
hear of nothing else.
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to build type N “patch™ cables for the lab,
and could usually assemble 50 or 75 such ca-
bles per day, with two connectors per cable.
This 1s a lot of connectors, considering I'd
take lots of breaks to avoid total boredom.

To test your completed connector assem-
bly and installation, hold the connector firm-
ly in one hand, grab the cable about six inch-
es away in the other hand, and give the cable
a firm pull. You should nor be able to pull the
connector off the cable. In fact, even 50
pounds of tension will not pull off a properly
installed type N because the braid clamp has
amazing strength. You might also want to use
an ohmmeter to check for the possibility of a
short circuit between the pin and body of the
connector, but if you've followed directions,
this 1s extremely unlikely.

Caveats

If you use foam dielectric cable (any
brand) or Belden 9913 type cable, do nor ex-
pect the standard UG21D/U center pin to fit
the center conductor! Foam cables and 9913
both use “oversized” center conductors (due
to the lower dielectric constant of the insula-
tion material used) which is larger in diame-
ter than standard RG8A/U or RG213/U mili-
tary types, and will not fit the standard pin
dimension. Thankfully, special type N con-
nectors are available for these non-standard
cables. They are often sold as UG21-9913 or
some such nomenclature to indicate they are

supplied with an oversized pin specifically to
accommodate the special cables.

If you use double-shielded cable like
RG9/U or RG214/U, the braid may not fit in
a standard UG21/U braid clamp/body assem-
bly. These specialty cables also have special
connectors made just to suit them. (Frankly,
unless you are using the cables to intercon-
nect repeater duplexer cavities, I can’t imag-
ine why you’d want to use double-shielded
cable. It is not any better in any respect than
single-shielded cable, with the sole exception
of its reduced RF leakage property. Single-
shielded cable like RG213/U has low enough
leakage for 99.9% of amateur applications.)

There are varieties of type N connectors
which are more complex and contain more
pieces than the UG21D/U type described
here. For the most part, they aren’t any bet-
ter, except possibly at the high end of the
SHF spectrum (above 6 GHz) and therefore
might best be avoided. Conversely, there are
some excellent type N “crimp on” connectors
which require no soldering at all and are thus
even easier to install than the one described
here. The problem is, some of these cost far
more and require specialized and expensive
tools for their installation. A good, standard
type N UG21D/U connector that will install
exactly as described here and is of high
enough quality for the vast majority of ama-
teur applications is the Amphenol “RFX" se-
ries, part number 82-202-RFX. This six piece

connector, as I've described, is bright nickel-
plated for excellent resistance to weathering,
and 1s relatively inexpensive, averaging
around twice the price of a cheap UHF type
PL-259.

One more note: Yes, type N connectors are
available for practically every type of coaxial
cable, from subminiature RG174/U 1o “wa-
ter-hose” sized RG17A/U. The connectors
intended for use with smaller cables
(RG174/U, RG58/U, RG59/U, RG8X, etc.)
have a smaller rear nut, washer, gasket and
braid clamp and a smaller hole in the center
pin, but otherwise install as described. The
connectors intended for use with larger ca-
bles (RG17/U, RG217/U, RG18/U, etc.) have
a larger body and rear nut, washer, gasket
and braid clamp, and a larger hole in the cen-
ter pin, but still install as described. If you
practice with a piece of military standard
RG213/U you'll leam enough to know how
to install any of the type N varieties on any
cable type.

Once you get the hang of it, installing a
type N fitting is as easy as falling off a log
and much less painful. The type N has lower
loss than a UHF type PL-259, especially in
the upper VHF and UHF spectrum (300 MHz
and above), is more weather-resistant, han-
dles more RF voltage, and will fit more high-
end commercial and military equipment and
antennas. If you don’t get familiar with using
them, you're missing the boat. 73|
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Number 5 on your Feedback card

Mobile CW Operation

Ham radio’s oldest mode keeps rolling.

ait a minute, what’s that again? Who
would want to operate mobile CW?

I do, for one, and I'm finding a growing
number of mobile CW enthusiasts on the HF
bands who must agree with me that it’s great
fun and more productive than mobile phone
(SSB) operating. CW is our oldest mode of
amateur radio communications, and enjoys
an 80-plus-year history of hundreds of thou-
sands of operators and many millions of suc-
cessful contacts made. Yes, it’s old-fash-
ioned, but CW is hard to beat for making
contacts with minimal equipment and anten-
nas. Because of its narrow bandwidth and
smallest-possible consumed spectrum, CW is
an efficient mode of communications. The
“newer” digital modes, like RTTY, AMTOR
and packet are a bit faster and more automat-
ed, but all require specialized equipment that
cannot always be managed for field, portable
or mobile operations.

Mobile operations, besides being fun and
a great way to pass the time while stuck in
traffic, lends itself beautifully to CW work.
How does one drive a vehicle and send CW
at the same time? Easily! How do you drive
and talk into a microphone at the same time?
It's almost the same thing, and while most

Photo A. The little MFJ QRP-CW rig will mount just about anywhere,
and is so light that a plastic dash will hold it just fine. I used an old
bracket from a Radio Shack CB rig (or something), modified slightly
for the MFJ rig.
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mobile phone operators have had at least one
experience where the mike cord got entan-
gled in the steering wheel or knocked over a
cup of coffee sitting on the dashboard, a
properly laid-out mobile CW station will
never encounter these difficulties! How does
one concentrate on driving and copy CW at
the same time? Easily! Of course, you must
copy “in your head,” and not be reliant on
pencil and paper, lest your mobile CW oper-
ations become deadly hazardous.

Based on my several years' experience in
operating mobile CW, I have developed a
few ground rules by which newcomers to the
art must reasonably try to abide:

1. It helps to be a good CW operator to
start with. Sloppy sending or poor copying
ability will make mobile CW work nearly
impossible. Practice at home for as long as it
takes to become proficient in CW work, and
wait until you start receiving unsolicited
compliments on your “fist” before attempt-
ing mobile CW work.

2. It helps to have small, uncomplicated
equipment. While a new TS-450S might
make a good mobile rig, it has too many
knobs and buttons, which might be a distrac-
tion. I'd stick with simple, inexpensive, sol-

id-state (and no-tune) rigs. My latest acquisi-
tion for mobile CW work is the new MFJ
model MFJ-9020, a 20 meter (only) CW (on-
ly) transceiver which occupies less space
than the average 2 meter FM rig, weighs
almost nothing, mounts anywhere, and has a
list price of only $179 (I got mine for $169,
brand-new). See Photo A. This little rig
works incredibly well and has only four
front-panel controls, one of which is the
ON/OFF switch! Who needs S-meters, out-
put level meters, dual VFO'’s, memories and
so forth while they’re driving 60 mph on the
freeway? Surely not L.

3. Permanently mount your keyer paddle
in the most convenient and comfortable place
possible. I have mine, an MFJ 442B-X (elec-
tronic keyer and Bencher paddle in one small
box), attached to my center console between
the two front seats of my car, between the
gearshift handle and the parking brake han-
dle—a nearly perfect spot, at a reasonable
height to make sending very comfortable.
See Photo B. Route all wires and cables so
they’re not in the way at all, and are prefer-
ably hidden from view altogether. (I have
mine “tucked away” under various parts of
the console cover materials.)

Photo B. The MFJIBencher keyer/paddle combination works well and
is mounted with Velcro™ to the center console between the front
seats of my car. Convenient, handy, unobtrusive and just the right

height for easy keying while mobile!



FEEDBACK

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 feed-
back numbers, which appear on each
article/column and are also listed here.
These numbers correspond to those on
the feedback card opposide this page. On
the card, please check the box which
honestly represents your opinion of each
article or column.

Do we really read the feedback cards?

You bet! The results are tabulated each
month, and the editors take a good, hard
look at what you do and don't like. To
show our appreciation, we draw one feed-
back card each month and award the
lucky winner a free one-year subscription
(or extension) 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 29
cents!
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VOX CONTROLLER

Repeater / Remote Base / Cross Band Repeater

nier. ‘onnecti re ] 08
BC-1 for 1 receiver and 1 transmitter.............. $34.95
the BC-1 requires only your micrphone connector
BC-2 for 2 receivers and 2 transmitters........... $64.95

Provides control for 2 separate repeaters, limked repeaiers
repeaicriremaote base ov 2 transceivers in crossband repeat

BC-2E expander board for the BC-2...............$69.95
adds DTMF reu control, CWID and Phone Paich

BTD-8 DTMF decoder w/8 latched outs.......... $49.95
Momentary ouwiputs for Star. Pound and Zero
Separate output for LiTZ (long tone 2ero)
Products have gver and peversed voltage protection
Cable set for BC-2 - 2 radios and power $19.95

Cables also work as radio to TNC cable for packet 1
Download latest information, bulletins and new product
announcements 24 hoars a day from DataBase of
Tennessee BBS 901-749-5256 or 901-749-5224

Box Products, Inc.
P.O. Box 57 - Lexington, %“J 38351
Products and Services for Communication and Control

orders Info and Tech support
800-854-2426 901-968-5416
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Low-Angle Radiation and a
Gigahertz of Coverage on VHF/UHF! |

The FLYTECRAFT™ Model CFN

e The Model CFN Is the ultimate
com .ru ed antenna for 50 to
1.3 ransmit from 144 1o
lJGhz} -Amg:ﬁ“'lt L3
ACTOSS transmil range. « Amateur
radio licensees operate all bands —
M, 220, 450, 900, and 1.2 Ghz

o Novices! Ideal for operation in
220 or 1.2 Ghz band for which you
have privileges.  Low vertical
angle radiation e Large capture area
e Unity gain e Use indoors or out ~
CFN is lightweight, but tough —
withstands hurricane-force winds.

Built with pride & sold worldwide ~ FLYTECRAFT ™ UsSA

FLYTECRAFT ™ Model CFN ~ $69.95

Send Check or § Order tc FLYTECRAFT ™ P.O, Box 3141
Simi Valley CA 93093 ~ Add $5.50 s/h continental U.S.

VISA/MC PHONE ORDERS | Satisfaction Guar.
800-456-1273 M-F 9A-5P (PT) 805-583-8173
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UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Detailed application manual
Low power operation, 19ma (@ 12v
CTCSS decoder on the UAI-20 only
Assembled, lested, one year warranty
Link monitor-mix/monitor mute conirol
Adjusiable repeater/link/DTMF audio outpuls
Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and control audio inputs

UAI-10 UAI-20

$44.00 $89.00

CREATIVE CONTROL PRODUCTS
3185 Bunting Avenue

: Grand Junction, CO 81504 R
6 (303) 434-9405 i
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Courteous Service - Discount Prices - Fast Shipping

NLIPELECTRONICS

P.O. Box 567 = Van Nuys, CA 91408
REDUCED PRICE!

4 (USED) AA

RECHARGEABLE BATTERIES

Battery pack with 4 AA 1 —
nickel-cad battenes in senes %
L

o make a 4.8 volt pack.
Battenes have solderabs and
can be separated and reconfigured.

CAT# NCB-41AAU SPECIAL ! $2.00 per pack

12 Vdec LATCHING RELAY
Midtex # 327-21B200
12 Vide, 400 ohmd ual coil latching relay. ;@ﬁ
DPDT, 2 amp contacts. Fits 16pin DIP L | _
socket. 0.8" X 0.4 X 0.33". UL listed : '
CAT# LRLY-125 2200 each

VIDEO/RF MODULATOR

Originally made for use with
the Commodore computer,
these good quality

video modulators [ 4 e
were probably . ——
designed forovac & [ 2

use, bul they operale
well on 6-12 Vdc. They accept color video and audio,

and a selector switch is provided for output to channel 2
or 3. Easy to hook-up. Reguires a 6-12 Vdc power sup
ply or wall transformer and a connector to interface with
your audio/video source. RCA |ack output. Hook-up in-
structions included, 3" X 1.47" X 0.75".

CAT# AVMOD-3 $5.00 each

SOLID STATE DIP RELAY

international Rectifier # DP61K “Chipswitch”
SPST normally open solid

state relay in DIP configuration.

AC Load: 300 ma., 20-280 Vac

DC Input (turn on): 5 to 25 ma.

The DC input can be any voltage as long as the current
is maintained between 5 and 25ma. Use a dropping re-
sistor to do this. LARGE QUANTITIES AVAILABLE.
CAT# SSRLY-03 $1.50 each - 25 for $31.25

DC-DC CONVERTER

Satellite Technology —

_:—

Searvices, Inc.# AV 011 .

Input: ., ~~.|_,:_f:—:__ = p- e
13.75 Vdc to 27.5 Vdc :-;:;',;._"" 4 e ‘ﬁ
Qutput: E\\Hj e

13.75Vdc @ 1.3 amps e | -H-'_j;ejrm

Plugs into cigar lighter =
receptacie in car or airplane. Converts, hiters and
regulates voltage for use with 12-14 Vdc appliances
Fused cigar lighter plug on heavy duty 3 ft cable

4 1/2 it cord on output side terminates with a small DC
co-ax power plug that, in most cases, will need 10 be
cut-off and replaced with another type of plug. Ideal for
powering portable TVs, communications equipment etc.
CAT# AV-011 $5.00 each

12 Vdc COOLING FAN

Elina Fan # MDA 1209250LB
12 Vdc. 110 ma

Biack thermoplastic

housing and 5 blade impeller.
3.63" square X 1" thick.

14" pigtail leads

CAT# CF-128 § 7.50 each

| i !

TOLL FREE ORDER LINES
1-800-826-5432

CHARGE ORDERS to Visa, MasterCard or Discover

TERMS: Minimum order $10.00.Shipping and handiing
for the 48 continental U.5.A. $4.00 per order. All others
including AK, Hi, PR or Canada must pay full shipping.
Al orders delivered in CALIFORNIA must incluge slale

sales lax (7 .25%, 7.5%, 7.75%, 8 .25%, 8.5%) .Quantities
Limited. NO C.0.D. Prices subject fo change w/out natice.

Call or Write For Our

FREE 64 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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4. Use an external speaker for the receiv-
er, preferably one that can face directly at
you. | use an amplified speaker to help over-
come road noise: a great deal from Radio
Shack, model 21-541. This speaker, which
requires a source of 12 VDC power as well
as audio drive, produces 8 watts of undis-
torted audio, sounds great, and costs about
$25.

5. Since mobile stations must use compro-
mise antennas due to space limitations, use
the best mobile antenna you can find
(whether it be purchased or home-brewed). |
use a Hustler™ fold-over mast with screw-
on resonator/whip assemblies, mounted on a
heavy-duty “ball” (3/8"-24 thread) on the
rear fender of my station wagon, with the
ball height 32" above the road surface. The
antenna, with the 20 meter resonator/whip
installed, 1s 86" long and 62" of 1its length 1s
completely above the roof line of the vehi-
cle. It works so well that I often can’t be-
lieve it! I've worked about 45 states and 70
countries with this system so far (in the past
few months). There are many mobile HF an-
tennas on the market, and most of them will
work well if properly installed.

6. If you like DX, stick with the higher
HF bands (20 through 10 meters). Condi-
tions are better and the antennas are more ef-
ficient, and cover greater bandwidth, than
ones for 30-40-80 meters. (Although 30 me-
ters, being a digital-mode-only band with
enforced power restrictions, might be kind
of fun from the car—I haven’t tried it yet.)
Twenty meters is probably “open™ more
hours per day, and more days per year, than
any other band, but 17 and 15 meters aren’t
too far behind, and 12-10 meters can be
great daytime bands in the winter months.
Over the last two winters (1990 and 1991),
using a Radio Shack HTX-100 10 meter
25W rig and an 8' long “CB” whip (cost:
$9.95), I worked mobile CW DXCC.

1. If you really like DX, try a mobile
power amplifier! I use a home-brewed one
(shown in the photograph) which cost about
$60 1o build and uses a pair of MRF247’s to
develop 100W output power with less than
SW drive across the HF spectrum, 3-30
MHz. This amp was a cinch to build and is
essentially identical to the Communications
Concepts, Inc. (Beavercreek, Ohio) model
EB-63, which sells for $89.95 in kit form,
without cabinet or heat sink. My little amp
sits tucked away in the comer of the trunk,
just a few inches from the antenna base.
(See Photo C.)

8. Answer CQs on an active band; only
call CQ when the band’s nearly dead. No
matter what you run, your mobile signal will
not compete very well with base-stations us-
ing higher power and efficient antennas.
(However, I have been able to work weak
DX stations right through enormous pile-ups
when I've been parked at advantageous lo-
cations. Using 100W and my mobile whip,
while parked on a good mountaintop with a
clear horizon in all directions, has done bet-
ter for me sometimes than my legal-limit
station at home. Driving or parking along an
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Photo C. The trunk r:a

rtment with the hatch door removed. The 12 VDC cooling fan

is mounted to the hatch cover and blows directly on the mobile amp's heat sink, which is
normally just a few inches below the fan when the hatch is closed. The amp can be seen to

the right.

ocean beach isn’t bad, either.)

0. Be sure to make your own vehicle as
free of ignition noise in the RF spectrum as
possible. You can’t control other vehicles on
the road, but almost any motor vehicle can
be improved in this area. Simply using resis-
tor-type spark plugs and shielded ignition
wiring, regularly replaced when womn, goes
a long way towards minimizing ignition
noise. My Volvo wagon, factory-equipped,
happens to be a very low-noise vehicle, but
many aren'’t.

10. Lastly, when using long or top-heavy
mobile antennas (as many are) it often pays
to “guy” them a bit to prevent damage from
high-speed driving. My Hustler 20 meter
whip would place too much strain on any
conventional ball mount when traveling at
high speeds (let’s not discuss how high) if it
weren't secured with a piece of string to the
roof rack of my car.

So much for suggestions. How are mobile
CW contacts made? No sweat! Same as
home-station CW contacts. You either an-
swer someone else’s CQ, call CQ yourself,
or break into a CW QSO if it sounds inter-
esting. Your mobile rig will have to have
some sort of break-in capability (full QSK
or “semi-QSK,” which is usually the same
as VOX on SSB) so you only need to touch
the paddle to send. After just a bit of prac-
tice you'll be having long CW rag-chews
with the best of us. Operating mobile phone
or CW is all the same—if you can’t chew
gum and walk at the same time, mobile op-
eration on any mode is not for you. But if
you've had no problem with VHF-FM mo-
bile work, then CW HF mobile work is not
any more difficult, provided you're a profi-
cient CW operator to begin with.

Personally, I like CW. It’s very relaxing to
me, and easier to listen to for long periods
than phone. Probably the great narrow-band-

width CW filters that allow only one signal
to pass to the speaker have a lot to do with
this. You can’t use a 500 Hz filter on SSB,
but on CW it’s the norm. Even my little
MFJ-9020 has a factory-standard narrow
CW filter (with an even narrower one avail-
able as an option) which, for the most part,
is narrow enough to allow receipt of just one
signal at a time, even during crowded condi-
tions. While headphones make CW opera-
tion even easier at home, I'd not recommend
them for mobile work: They’re illegal to use
while driving in most states, and might re-
strict your ability to hear emergency sirens
or horns honking. As with any mobile work,
the task of controlling your vehicle must
take priority over a QSO. Occasionally you
might need to forget about your QSO and
make an emergency maneuver—just do it,
and forget about the QSO. Your contact will
probably still be there after the emergency is
over, but if not, so what? There will always
be another contaclt.

I guess in addition to being a proficient
CW operalor, it pays to be a good driver! I'd
not recommend mobile CW work (or maybe
mobile work of any kind) for brand-new
drivers who are still learning the ropes, or
for nervous drivers who consider the task of
keeping their car on the road an enormous
job that requires 100% concentration and
then some. But for those of us who drive
comfortably in all kinds of conditions, and
those who, like me, log 50,000 miles per
year on the roads with zero accidents, mo-
bile CW operation should be as easy as
falling off a log. And speaking of logs, don't
forget to keep one in your glove compart-
ment to record all the great DX you’re going
to work!

Hope to hear you on the CW bands. For
now, this is WB2WIK/M6 (mobile, 6th call
area) QRZ DX? 73]
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2 WAY RADIO
SERVICE MONITOR

COM-3, the world's mos! popular low-cost service moni-
tor. For shops big or small, the COM-3 dalivers advanced
capabilities for a fantatic price—and our new lease pro-
gram allows you to own a COM-3 for less than $3.00 a day.
Features eDirect entry keyboard with programmable
memory *Audio & transminter frequency counter *LED bar
graph frequencylerror deviation display =0.1-10.000 uVv
output levels =High receive sensilivity, less than § pVv
»100 kHz to 9999995 MHz =Continuous frequency cover-
age +Transmil protection, up lo 100 watts *CTS tone
ancoder, 1 kHz and external modulation.

CT- ?I'.l ? I]IGIT 525 HHI

Ramsey Eleclronics has been manufacturing elec-
tronic test gear for over 10 years and is recognized for
its lab quality products at breakthrough prices. All of
our counters carry a full one-year warranty on parts
and labor. We take great pride in being the largest

RAMSEY ELECTRONICS

S‘I’IITI'IESIIEII
SIGNAL GENERATOR

Finally, a low-cost lab quality signal generator—a true
alternative to the $7,000 generators. The ASG-10 is a
hard working, but easy to use generator ideal for the lab
as well as for production test, Lease itfor less than $3.00 a
day. Features »100 kHz to 999 MHz =100 Hz resoclution to
500 MHz, 200 Hz above =130 to + 10 dBm output range
*0.1 dB output resolution =AM and FM modulation =20
programmable memories «Output salection in volts, dB,
dBm with instant conversion betwean units *RF output
reversa power protected =LED display of all parame-
lers—no analog guesswork!

FREQUENCY COUNTERS

CT-90 9 DIGIT 600 MHz

I.‘-T-IZE 9 I]IEIT I 2 GHz
P,

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

2 METERS
0223 MHz
*440 MHz

$149%

2 MTR & 220 BOOSTER AMP

Hera's a greal booster for any 2 meter or 220 MHz hand-held unit.
These power boostars deliver over 30 watts of output, allowing you to
hit the repeater’s full quieting while the low noise preamp remarkably
improves reception. Ramsey Electronics has sold thousands of 2 meter
amp kits, but now we offer completely wired and tested 2 meter, as well
as 220 MHz, units. Both have all the features of the high-priced boost-

ars at a fraction of the cost.

PA-10 2 MTR POWER BOOQSTER (10 X power gain)
Fully wired & tested .

PA-20 220 MHz F'E'.'WEF! EDDETEH {E I pnwef ga{n}
Fully wired & tested . : it

20, 30, 40, 80M
CW TRANSMITTERS

Join the fun on QRAP! Thousands of these mini-rigs have
been sold and tons of DX contacts have been made.
Imagine working Eastern Europe with a $30 transmit-
ter—that's ham radio al its best! These CW rigs are ideal
mates to the receivers at right. They have two-position
variable crystal control {one popular ORP XTAL includ-
ed), one watt output and built-in antenna switch. Runs on
12VDC. Add our matching case and knob sel for a hand-
some fimished look.

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS

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

. .No problem. Twelve diode programmed channels, 5W RF output,
sensitive dual conversion recaiver and proven EASY assembly. Why pay
maore for a used foreign rig when you can have one AMERICAN MADE (by
you) for less. Comes complete less case and speaker mike. Qrder our
matching case and knob set for that pro look.

FX-1486 kit (2 Meters) . . . ; AR B R RSN Eo e
FR-223 ka0t {108 M) . ... civin i sinisia i indans
Fx-a40 kit (3/4 Meters) .
CFX matching case set

..$149.95
. $148.95
... 5168.95
B 2495

Bz

2
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20, 30, 40, 8om
All Mode RECEIVERS

Build your own mini ham station. Sensitive all-mode
AM, CW, S5B receivers use direct conversion design
with NEB02 IC as featured in @ST and ARRL hand-
books. Very sensitive varactor tuned over entire band.
Plenty of speaker volume, Runs on 9V batllery. Very
EASY to build, lots of fun and educational—ideal for
beginner or old pro. New 30-page manual. Add the case
sat for well-fitted professiwonal look.

Your choice of bands $29.95

manufacturer of low-cost counters in the entire Telescopic ship antenna—BNC plug, WA-10 .. ..... $11.95
U.S.A. Compare specifications. Our counters ara full- High impedance probe, light loading, HP-1. .- $16.95
featured, from audio to UHF, with FET high Low-pass probe, audio use, LP-1 R A S e Ay
impedance input, proper wave shaping circuitry, and Direct probe, general purpose use, DC-1 ... . $16.95
durable high quality epoxy glass plated-thru PC Tilt bail, elevates counter for easy viewing, 'I'E-—TI:I . §9.85
board construction. All units are 100% manufactured Henhafg-eahle internal battery pack, BP-4 . . ..§$885
inthe U.S.A. All counters leature 1.0 ppm accuracy CT-80 oven timebase, 0.1 ppm accuracy, OV-1 . . 58.85
ALL COUNTERS ARE FULLY WIRED & TESTED
MODEL | FREQ. RANGE SENSITIVITY DIGITS | HESO! C PRICE
CT-50 20 Hz-600 MHz = 25 mV to 500 MHz B 1 Hz, 10 Hz $189.95
CT-70 20 Hz-550 MHz < 50 mV 1o 150 MHz 7 1 Hz, 10 Hz, 100 Hz £139.95
CT-80 10 Hz-600 MHz < 10mV 1o 150 MHz 9 0.1 Hz, 10 Hz, 100 Hz £169.05
= 150 mV to 600 MHz
CT-125 10 Hz-1.25 GHz < 25mV to 50 MHz 9 0.1 Hz, 1 Hz, 10 Hz £189.95
< 15 mV to 500 MHz
<100 mV to 1 GHz
CT-250 10 Hz-2.5 GHz < 25 mV to 50 MHz g 0.1Hz,1Hz, 10 Hz 5248.95
typically 3.0 GHz =10mVto 1 GHz
<50mV 1o 2.5 GHz
PS10B 10 MHz=-1.5 GHz, <50 mV Convert your existing counter $89.95
Prascaler divide by 1000 o 1.5GHz
g SPEED RADAR | BROADBAND | FMWIRELESS
e $g9.95 | PREAMP ' o - w | | MIKEKITS

complete kit
S6-7

New low-cosl microwave Doppler
radar kit "clocks’’ cars, planes, boats,
horses, bikes or any large maoving ob-
ect. Operates at 2.6 GHz with up to

Boost those weak signals to your
scanner, TV, shortwave radio or fre-
gquancy counter. Flat 25 dB gain, 1 1o
1000 MHz. 3dB NF. BNC connectors.
Huns on 12 VDG or 110 VAC.

PR-2, wirad, includes AC adaplm

SHOWN

Pick the unit that's righl for you. All
units transmit stable signal in B8-
108 MHz FM band up to 300" except
far hi power FM-4 that goes up to

- $59.95 1/2 mile,

1/4 mile range. LED digital readout
Jisplays speed in miles per hour, kilo-
meters per hour or feet per second!
Earphone output allows for listening to
actual doppler shift. Uses two 1-1b col-
ieg cans for antenna (not included)
and runs on 12 VDC. Easy 1o build—
all microwave circuitry is PC stripline.
485 plastic case with speady graph-
cs for a professional look. A very use-
ul and full-ot-fun kit,

WICROWAVE

NTRUSION ALARM

4 real microwave Doppler
sensar that will detect a hu-
nan as far as 10 feel away.
Jperates on 1.3 GHz, and is
1ot affected by heat, light, or
/ibrations. Drives up 1o 100

MUSIC MACHINE

Meat kit that will produce 25 differ-
efil classical and popular funes,
plus 3 doorchime sounds. Lots of
fun for doorbelts, shop, or $lore an-
frances, car harn, music boxes, elc
Hums on 9V batlery or wall trans-
former, Excellen! spaaker volume

nA output, narmally open or | and adjustable tempo and pitch. | KIT  P-B4A .. . .. §59.95 | 2M—PR-10, 220 MHz—PR-
dlosed, runs on 12 VDC. Add our case =&l for a handzome PIBM . ... .. $59.95 | 20, 440 MHz—PR-40.
somplete kit MD-3 = $19.95 | finished look. CASE CPK .. $12.95 | Each kit . 51795

Completa kit, MM-5 . . . 52495
Case + kmobsel, CMM-5 . 1286

TELEPHONE
TRANSMITTER

MONE DECODER

\ complete 1one decoder
in a single PG boand. Faa-
ures; 400-53000 Hz ad-

VOICE ACTIVATED
SWITCH

Voice activated
switch kil provides

Easy 1o build power amp has B times
power gain, 1W in, BW out, 2W in,
16W out, SW is for 40W out, Same
amp as featured in many ham mag-
azine articles. Complete with all
parts, less case and T-R relay.

PA-1, 40W pwramp kit . ... ..

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

PACKET RADID

Two new versions are available
far the Commodore 64 (P-6d4A)
or the IBM-PC {P-IBM), Easy as-
sambly ''NO TUNING". In-
cludes FREE disk software, PG
Board and Full Documentation.

Mini-sized with profes-
sional performance

Fii-1. basic unid £5.95
Fid-2, as above but with added
mike preamp . . $7.95

Fi-4, long range, high power with
very sensilive audio section, picks

upvoices 107away . . . . .$14.95
MC-1, miniature sensitive mike car-
tndgeforFM-1.24 . . . . . 5285

$34.95

LO NOISE PREAMPS

Make that reciever come
ALIVE! Small size for easy
installation with Hi-Q tuned
input for peak performance.
Excellent gain and noise fig-
ure--guaranteed to improve
recaplion! Specify band:

NEW

SPEAKER PHONE

Talk on the phone hands-free, great to put in

(Specify band: HR-20, HR-30, HR-40, HH _80)

Your choice of bands | vees . B985
(Specify band QHP-EID 3!:! 4!3 nr ED] Matching case & knob set, CHR . . $12.95
Matching case & knob set, CQRP $12.95

2,6,10 MTR, 220
FM RECEIVERS

E-ZKEY CMOS KEYER

Send perfect CW within an hour of receiving this kit!
Easy-to-build kit has sidetone oscillator, speed control
and keys mast any transmitter. Huns for months on a 9V
battery. 28-page manual gives ideas on making your
own key for extra savings. Add our matching case sel
for complete station look.

CW-7 kit . $24 95
Matching case I-:nnbsel CCW EER L . . s

ACTIVE ANTENNA

Cramped for space? Gel longwire performance with
this desktop antenna. Propery designed unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as external jack. RF gain control and 9V operation
makes unit ideal tor SWLs, traveling hams or scanner
buffs who need hotter reception. The matching case
and knob set gives the unit a hundrad dollar look!

AATKH ...... . $24.95
Matching case & knab set CAA . $12.95

SPEECH SCHAMELEH

Communicate in total privacy over phone or radio, Kit
features full duplex operation using frequency inver-
sion. Both mike and speaker or ling infout connections.
Easy hookup to any radio, and telephone use requires
na direct connection! Easy to build 2 |1C circuit. Can also
be used to descramble many 2-way radio signals. Fin-
ish your kit off with the handsome case & knob sef.

S5-7 kit. . ... 529.85
Matching E-E'EE & knﬂ-b EEI. DSS . B12.85

SHORTWAVE RECEIVER

Keep an ear on the local repeater gang, monitor the cops,
check out the weather or just plain listen around. These
sansitive suparhat receivers ara just the ticket. They tune
any 5 MHz portion of the band and have smooth varactor

tuning, dual conversion with ceramic IF filers, AFC, ad-
justable squelch and plenty of speaker volume. Huns on
9V battery and performance that rivals the big rigs! For a
complete finished pro look, add our matching case and
knob set with screened graphics.

FM communications receiver kit ... ... . 2995
Specity band: FR 146 (2m}, FRE (6m), FPHID {1 Dm‘,l FR-

220 (220 MHz)
Matching case & knob set, CFH ... ... ......

FM STEREO TRANSMITTER

Run your own stereo FM station! Transmil a stable signal
in the standard FM broadcast band throughout the house,
dorm or neighborhood. Connects easily to line outputs on
CD player, tape decks, etc. Runs on 9V battery, has
internal whip antenna and external antenna jack. Add our
case set for a ''station" look!

FM-10kit ........ . §20.95
Matching case set, EFM -.51285

AIRCRAFT HCVH

. 91295

Fantastic receiver that captures the world with just a
12" antenna! Can receive any 2 MHz portion from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
AF gain control, plenty of speaker volume and runson a

Seli-powered from
phone line, transmitls
in FiM broadcast band
up to ¥ mile. Installs
easily anywhera on

switched output with
current capability up
1o 100 mA. Can drive |
relays, lights, LED, or
aven a tape recorder

ustable range via 204um
i, woltage regulation, S67
C. Useful for touch-tona
urst detection, FSK, elc
+an also be usad as a sia-

shop or shack, press the bulton 1o answer—no
actual phone needad. Works same as commer-
cial units. Talk from anywhere in room, phong
line powered—no battery needed. Super for
family and conference calls or buy two for

e tone encoder, Runson | moter. Runs on 9§ phone line or inside ) Lands-free intercom! Add our case set for a pro

1 bo 12 volts. VDC. phone! ook,

;omplate kit, TD-1 $6.95 | V5-1 kil 5695 | PB1kit.. .. $1495] 5p.4 $00 05 Case-CSP . £12.95
o

TICKLE STIK LIGHT BEAM FM RADIO SUPER SLEUTH BROADBAND

Y shocking kit! Blink- §| COMMUNICATORS Full-fledged superhat, § A super sensitive am- | PREAMP

plifier which will pick
up a pin drop at 15
feet! Great for moni
loring baby's room or
as general purpose
amplifier. Full 2 rms

Vary popular sensitive
all-purposea preamp,
ideal far scanner,
TVs=, VYHF/UHF rigs,
counters. Lo noise, 20
dB gain, 100 kHz-1

microvall sensitivity,
IC detector and 10.7
MHz IF. Tunes Std.
FM broadcast band as
well az large portions
on each end. |deal for

Transmits audio over
infrared beam wp to
30 —uze simple lans-
es 1o go up o Y mile!
Hum free, uses 30 kHz
carrier, Greal for wire-

ng LED allracts vie-
ims o pick up inno-
:ent-looking can—
rou watch the fun!
deal for office desks,
yarties, nosey Know-

t-alls! less earphones or un- | “'bug” receiver, hob- | output. Runs on 6 to | GHz, 3V-12 VDC op-
TS-4 kit . $9.95 | detectable “bug.” by experiments or | 15 volis, uses 8-45 | eration.
Transmitter + receiv- | even as FM radio! ohm speaker. SA-T k. . $14.85
erset, LB5E .. $19.95 | FR-1 kit .. $19.95 | BNOkit ... ..9$6.95

diays. It mot pl
tund. =&8dd 53_75 1ar ghipping. handiing and in-

il

9V battery. Fascinating Scout, school or club project
provides haurs of fun for even the most serious DXer
For the car, consider our shortwave converter. Two
switchable bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add some inlerast
& your drive homae!

Shortwave receiver kil, SAI __§29.05
Shonwave converter kit, SCI . $27.85
Matching case set for SRI, CSR . 81295
Matching case sat for SCI,C5C $12.95

TERMS: Satisfaction guarantoed. Exarmine for 10
g refurm inapiginal form for re-

surance, *For rnrr'i1_'_.|r: arders add 2085 1or surface
*CIID (U5 55.00. » Orders

52 dents add /&
a0 day parts warcanty on kil parts

ar pa ris & labor warraniy. gonw irgd unils

PHONE l]HDEHS CALL
= 716-924-4560

Hear exciting aircrafi communications—pick up planes
up 1o 100 miles away! Receives 110-136 MHz AM air
band, smooth varactor tuning superhet with AGC, ce-
ramic fiter, adjustable squelch, excellent sensitivity and
lots of speaker volume, Runs on 9V battery. Great for air
shows of just hanging around the airport! New 30-page
manual details pilot talk, too. Add case sel for "'pro”

look.
AR-1 kit ... ... 2495
Matching case set, G.ﬁ.H . $12.85

FAX 716-924-4355

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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by David R. Corsiglia WA6TWF

The AEA HamLink

Model HL-60

Does your radio miss you when you’re not home?

Number 6 on your Feedback card

Advanced Electronic Applications

P.O. Box C2160

2006-196th St. SW

Lynnwood WA 98036

Telephone for brochures: (800) 432-8873
Pnce Class: $269

id you work late and miss your
Dschadl again? Did you miss that rare
DX contact that waited for you to get to
work before transmitting? Do you want
to let your friends try out your rig without
the hassle of throwing a party? Well,
now there's a solution for these prob-
lems and more: HamLink—the interface
between your telephone and ham radio.
It allows remote operation of your HF,
VHF, or UHF transceiver. Any time
you're near a Touch-Tone phone you
can control your radio almost as if you
were home.

The TWF Super System, a 15-re-
peater (440 and 1.2) membership group,

recently installed a HamLink. We are
certainly enjoying giving it a workout!
Our members were already comfortable with
the idea, because they regularly use our three
remote base repeaters by operating HF radios
remotely using the DTMF tones on their 440
transceivers. But now, with HamLink installed,
they're able to work HF even from work or from
friends’ and relatives' homes. For the first time,
remote CW! With a speaker phone, it's easy to
share the fun.

Club members and elmers can make HF sta-
tions available to other hams this way. We
found the unit's voice announcement of fre-
quency and mode worked great for sight-im-
paired members.

The HamLink can be interfaced with re-
ceivers and tranceivers which are computer
controlable (although no computer is required).
The interface cable between HamlLink and the
radio is specific to the radio’s manufacturer and
can either be purchased or home-brewed from
the wiring diagrams and parts lists in the manu-
al. We installed our unit on a Kenwood TS-
940S.

Installation was simple and the Instructions
were clear and easy to follow. The four cables
that make up the interface are for the computer
port and external speaker (all compatible ra-
dios) and the jacks for the CW key and micro-
phone (transceivers only). The other connec-
tions are for power (either AC or 12 VDC) ind,
after initalization, the telephone line. Initaliza-
tion consists of introducing your radio to Ham-
Link, entering the security code, and setting the
telephone answer mode.

The telephone can be answered after a spe-
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Photo A. The AEA HamLink Model HL-60.

cific number of rings or, if HamLink shares the
phone line with an answering machine or fax, it
can be set to answer immediately after a hang-
up and call-back. The telephone answer mode
can be changed remotely as well.

We can call HamLink with any Touch-Tone
phone. After entering the security code, there
we are—listening to the band according to the
frequency and mode we were last on. We can
easily change to whatever frequency our radio
is capable of receiving.

This means that, depending on the radio, you
could listen to any frequency: the AM broadcast
band, WWV, shortwave broadcast band, 2 me-
ter FM, 20 meter upper sideband, etc. The radio
can be tuned to a specific frequency or pulsed
up or down in 10 Hz, 100 Hz, 1 kHz, or 5 kHz
increments. With a little practice you will easily
be able to tune in all the modes, including side-
band signals.

When you have tuned in a station and you
are ready to transmit, depress the “x" Touch-
Tone button; from then on you will be transmit-
ting. When you are done transmitting, depress
the “=" button again to put the radio back into
receive.

You may also select either of the two VFOs
or the radio's memory mode. Then you can se-
lect different memories or scan the memories.
You can request the frequency the radio is on at
any time and the interface will reply with a “hu-
man voice” telling you the exact information.
You may also inquire about the mode, such as
USB, LSB, AM, narrow FM, wide FM, CW, and
RTTY, (although HamLink is not recommended

for RTTY use.)

You can even send CW through the HamLink
via a Touch-Tone button on your phone, You
may not achieve great speed, but it might just
be good enough to grab that rare country that
you have been seeking that only comes around
while you are at work.

The AEA Hamlink is very small (8" x 5" x 2")
and only weighs three pounds. The unit is not
polarity sensitive, so if you accidentally hook
the power up incorrectly you will not smell
smoke! The unit draws only 200 mA. So, with a
12 volt DC powered transceiver, it could be
used for emergency communication in an earth-
quake or flood.

You can also plug a cordless phone base in-
to the RJ11 jack inside HamLink, then just carmry
your cordless handset around your home to op-
erate your fransceiver.

A sightless and otherwise handicapped oper-
ator may find it especially advantageous to use
a cordless phone as a control unit.

Hardware Requirements

In some cases you may need an additional
computer interface board. These accessories
can be ordered from the manufacturer. As of
this date, the following radios and computer in-
terfaces will work with the ARE-60:

*All ICOMSs that have a Cl-V computer port.

¢The ICOM 751A has a CI-IV port and re-
quires a UX-14 adapter to convert it to the re-
quired Cl-V buss.

*Yaesu FT-890, FT-990, FT-1000, FT-747GX,
and FT-757GX2. The Yaesus do not require an



('" WE SHIP WORLDWIDE

Barry Electronics

Your one source for all Radio Equipment!

WORLD WIDE AMATEUR RADIO SINCE 1950

— — — —
For the best buys in town call:

212-925-7000
Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

Corp.

Monday-Friday 9 to 6:00 PM

Whereuer I go, | take m
Specialist in RADI
Business marine awatmn,
ham radios and scanners.

KENWOOD

ANTENNAS

g radio.

YAESUO

YAESU ICOM
FT-23R26/76 C2/3/4SAT
FT411E-811-911 ICO2AT/2SRA
FTH-2008/7008 IC2/4GAT/24AT
IC-A21/U16

Hustler, KLM. METZ_ Urban.
B MODUBLOX, TONNA, Butternut,
B Mult-Band

TS450S/AT, R-5000, TS-850S, TM 241/a7 | SLANNERS:
441A, TR-751A, Kenwood Service Repair, Aﬂﬂ:
TS140S, TS690S, RZ-1, TS-790A, Tsesosp, | 1000,
TH-7BA, TH28/48A, TM-941A, TM-741A., 3000,
TM-732A, TM-841A
900,
MARINE RADIOS

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

MOTOROLA MARINE KING KX 99 Bearcal.

Budwig ANT. Products Linear Amplitier:

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

Satellite telephone in
suitcase for worldwide

KITTYSAYS: WEARENOWOPEN7DAYS AWEEK.
Saturday 10-5pm/Sunday 11-2pm

Come to Barry's for the best buys in town

“ CONTACT US FOR THE LATEST IN “
BUSINESS AND HAM RADIOS,

FT-767GX, FT-890, FT-747GX, FT-990,
FRG-8800, FT-736R, FT-1000D, FT-415/815, FT-530,
FT-5200, FT-2400, FT-470,

Export orders expedited.

IC-AT1A,751AM 781M Z29GM R-7000, IC-765,
IC-T26, IC-323, 3230H, 729 & 728, IC-801, R-T100,
IC-2410A/2500A, R-1, R-72, R-100, P2/P4AT

SHORTWAVE RECEIVERS &

SCANNERS., MOTOROLA,
YAESU, ICOM, KENWOOQD,
MAXON, SONY, ETC.

Telephone Autopatch

Patches telephone calls from
your radio o phone line. Great
for making and receiving phone
calls where there are no phone
lines. Simple to use. Write or fax

for inguires.
Models: SD1-50,
Private Patch V, CES, CSI, etc.

FT-411E

Landmobde HT s

ICOM: U1E, H16, V100, U400
MAXOM., MOTOROLA

YAESU: FTH 2008/7008

UNIDEN, REGENCY, KING

MARINE ICOM: M7, M56, MT00
AVIATION ICOM: AZ21 A200H T, TAD

W R R mE g @ wat @
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B8LBH, AT300, etc.

Covercrafti'Coaxseal Stocked

use, also for use in car
and wireless telephone
(for export). Motorola

Computer Interfaces
Stocked: MFJ-1270B,

AEA, etc.
MFJ-1274, MFJ-1224, AEA

Antenna Tuners:
Ameritron, Nye,
Kenwood, MFJ,

KAM, KPC i, SHORTWAVE RECEIVERS

L B BL WM TR TR ST T
AT A AR R R R

stocken. | KPC IV, Data Engine, STOCKED
wrITEFOR | DVR 2.2 KPC-3
QUOTES

cellular phone stocked.

W/FAX, DRSI PRODUCTS

R AUTHORIZED  AMPLIFiERS Stocked & Serviced, | BE
Panasonm Wide selection of SW & Amateur DEALER FISFTgl:KED E ;5
Publications i Call for Great Prices! | K
Shortwave Radios/Marine BIRD Wattmeters & S OHESY. TEhg;ﬂ ;E
; Elements In S Shortwave os Stocked COMET -
Telephone scrambiers o e S DIGITAL FREQUENCY COUNTERS Aol :EIULIPII ENT £ 5
for cellular andreguiar | | Pphillips DC-777 @ 5499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz !5
PROES: STye. i 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 M IN STOCK o
Long-range Wireless | i »
— EIMAC reomgmgewirsiess (] STANDARD. 82
"ML, et 3-500Z bl = _ Hy-Gain Towers I
— 5728, 6JS6C will be shipped %
Comet Cusheratt 12BY7A & ~ ok ong ‘fﬁ |
A \ L =
b 61468 enppngcost. |
BIRD MIRAGE AMPLIFIERS JRC Short-wave radios 3. |
(144, 220, 440 attmeters & ASTRON POWER SUPPLIES JST135, NRD-535D _
MHz), Isoloop. Elements Belden Wire & Cable, Int'l Wire Ameritron Amplifiers
In Stock OPTO KEYERS STOCKED e AMERITRON =

PK-88, MFJ-1278T, PK-232 MBX MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

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

i \ x

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FouR 8LOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOME ST

New York Citrl! LARGEST STOCKING HAM DEALER

COMPLETE REPAIR LAB ON PREMISES

COMMERCIAL RADIOS
STOCKED: iICOM, Motoro-
la, MAXON, Standard,
Yaesu. We serve munici-
palities, businesses, Civil
Defense, elc. Portables,

‘‘Aqui Se Habla Espanol”’
BARRY INTERNATIONAL

FAX 212-925-7001 Phone212-925-7000
Monday-Friday 9 A.M to 6:00 P.M.

We stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,
Astatic, Astron, B&K, Belden, Bencher, Bird, Buttemut, CES, Cushcraft,
Daiwa. Elmac, Henry, Heil, Hustler, Hy-Gain, Ilcom, KLM, Kantronics,
Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye, Palomar, RF
Products, Shure, Standard, TUBES, Uniden, Yaesu, Vibroflex, Duplexers,
Repeaters, Scanners, Radio Publications

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
COMMERCIAL RADIOS stocked & serviced on premises.

Amateur Radio Courses Given On Our Premises, Call
Export Orders Shipped Immediately.

Saturday 10- S5pm /Sunday 11- 2pm ;l:tt:r:.s' bases, re-
IRT/LEX-‘Spring St. Station”'. Subways: BMT-

“Prince St. Station'". IND-"'F'* Train-Bwy Station”’ ALL

Bus: Broadway #6 to Spring St. Path-9th St./6th Ave. SALES

Station. FINAL

Technical help offered upon purchase

FAX: 212-925-7001
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additional computer interface.

*Any Kenwood radio with an active computer
port will work, but some radios need interfaces:
The Kenwood TS-440 and R-5000 require an
IC-10; the TS-711 and TS-811 require an |F-
10A; the TS-940S requires an IF-10B; the TS-
140 and TS-680 require an IF-10C; the TS-690,
TS-450, TS-850 and TS-950 don't require an
interface; the TS-50 requires an IF-10D.

Please note: More radios are being added o
this list.

These computer interface boards are usually
installed inside the radio. Not all dealers have
the boards in stock so it is a good idea to get
them on order at the same time that you order
HamLink.

One of the best things about the ARE-60 is
the ease of installation and setup. It took exact-
ly 17 minutes from the time | opened the box to
my first on-the-air contact.

| highly recommend that you order the op-
tional cable kit for the radio you are going to
use. It's inexpensive and very well-made. You
merely plug in the cables from HamLink to the
radio and from a Touch-Tone telephone to a
RJ-11 connector inside HamLink.

You program HamLink with any standard
Touch-Tone phone, inputting the type of radio
you are using, as described in the very-well-
thought-out operating manual. Then unplug the
phone and connect a phone line to the RJ-11
phone jack on the rear of HamLink. You're
ready to start having fun. That's all there is to it!

Our club gave HamLink a thorough workout.
We set up a unit at our Orange County Super
Station, where we have a full-size three-ele-
ment 80 meter beam, six-element KLM triban-
der and a full-size 40 meter beam. To test for
RF| we used an Alpha 87A running the legal
limit. At a special club meeting we gave out
copies of instructions for HamLink, along with
the security code and phone number. For the
next couple of weeks there were many phone

calls by members trying out the system and
making contacts. The Touch-Tone codes are
very straight-forward and there was very little
prablem in getting the members of the club up
to speed.

They were able to use some of HamLink's
auxiliary functions to switch antennas when
needed. They found absolutely no RFl and ev-
eryone commented on the superb audio on
both receive and transmit. In fact, the stations
that were contacted via HamLink most of the
time had no idea that we were operating re-
mote via telephone.

All comments from members who tried Ham-
Link were positive and most of them wanted to
install a full-time dedicated station using it.

One of the neat things about HamLink is that
you can listen to any frequency that the

transceiver is capable off. Many of the club
members are also shortwave listeners and par-
ticularly liked tuning in a shortwave broadcast
station, then using the SKHZ step feature to
step their way up and down through the short-
wave broadcast band.

The only negative thing | could find with
HamLink s that if you are not careful you could
accidently transmit out-of-band. You have to
check the frequency announcement often as
you are tuning around to make sure that you
did not hit an out-of-band frequency by mis-
take.

HamLink does everything as advertised, and
at $269 it's a great bargain. .

Contact David R. Corsiglia at 858 Lenz
Drive, Anaheim CA 92805; telephone: (704)
535-5528; Fax: (714) 520-9087,

Frank felt that a 25 minute dissertation on canning okra was
appropriate repeater traffic during the rush hour snow storm.

X-BAND TRANSMITTER
Mhiamre (2% x 3%
{'—l ") GaAs microstrip

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

Parts & Instruction Kit .........cccormssesersrssssnsssrsess
Plus $2.00 Shipping and Handling

INNOTEK Inc.

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

Visa - MasterCard - Check - Money Order - COD
Money-Back Guarantee
CIRCLE 283 ON READER SERVICE CARD
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$39.00
$29.00

ICOM

Factory Authorized Dealer & Service For

KENWOOD
YAESU

Call Us For
Great Prices & Greatl Service

TOLL FREE ORDER LINE 1-800-344-3144
Comingmal US, & Texas

KOl BT R b ASTORED TEXAS

THE CENTER
SALES AMATEUR RADIO servic
{512)680-6110

E7TA0Mobud  San Antomio, TX TE238
FAX (512) B47-8007

Most Revolutionary High-Frequency

Built with pride & sold worldwide ~ FLYTECRAFT * UsA

Amateur Radio Antennas in 20 years!

The FLYTECRAFT™ SFX Line of Monoband
Vertical HF Antennas

» 5 unique models for 40, 30, 20, 15, 10
meters. Each only 9 ft. tall (10 meter is |
slightly shorter.) e Precision internal
wound helix gives full-size, incredible
—world-wide DX or
domestic. » Praise from ev :
evoLAND — “Your vertical sounds
greall™ czecu. — “I can’t believe
your anienna is only 3 meters high!™
e Insiant sel-up and tear down, or leave
up permanently — unobtrusive; ideal
for antenna-restricted areas. Separates
down o 4 fi. » Antennas boast low
angle radiation. e Easiest-To-Use
antenna made! Uses 2 shortened radials
with RaDIALCOLS™ — stretch them out
or coil them up. (10M uses 3.)

Pa Pemxd.

40 thru 15 meters ~ $69.96 ea. 10 meters ~ $59,95 ea.
Add $6.50 s/h, contin. U.S.  10% Discount on 2 or more.

| M-F 9A-5P (PT) 805-583-8173

Satisfaction Guaranteed Send Check/ S Order
VISA/MC PHONE ORDERS |to: FLYTECRAFT™

P.O. Box 3141
800-456-1273 Simi Valley

CAD930 |
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ASTRON

CORPORATION

9 Autry

Irvine, CA 82718

(714) 458-7277

-
-

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY » RUGGED = RELIABLE

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

SOLID STATE ELECTRONICALLY REGULATED » INPUT VOLTAGE: 105-125 VAC

FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 voits

from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than Smv 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

Voltage (except for SL-11A)
HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE
THREE CONDUCTOR POWER CORD except for RS-3A

MODEL VS-50M « ONE YEAR WARRANTY » MADE IN US.A.
SL SE Colors  Continuous Ics* Size (IN) Shippin
MODEL Gray Black Duty [Amps) (Amps) HxWxD Wi |||,;3
* | OW PROFILE POWER SUPPLY
SL-11A . “ 7 11 2% X 7% x 9% 11
A e i Continuous ICS* Size [IN]) Shippin
RS-L SERIES MODEL Duty [Amps) (Amps) HxWxD wLn bs.
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3 x6%x 7% 6
RS-5L 4 5 3%z x 6% x 7% 7
|+ 19" RACK MOUNT POWER SUPPLIES :
Continuous ICS* Size [IN) Shipdllnﬂ
MODEL Duty (Amps) [Amps) HxWxD Wt. [Ibs.
RM-12A El 12 5% x 19 x 8% 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x19x 12% 50
RM-B60A 50 55 7Tx19x12% 60
® Separate Volt and Amp Meters
RM-12M E 12 5% x 19 x 8% 16
RM-35M 25 % 5% x ig X Ig % %
RM-50M 37 5% x 19 x12%
RM SERIES  mopEL RM-35M bepfrener - 55 At o
Colors Continuoas IC§* Size [IN) Shipping
HS'A SEHIES MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
RS-3A . 2.5 3 3 X 4% X 5% 4
RS-4A “ . 3 4 3% X 6% x9 5
RS-5A . 4 5 3% % 6% X 7Y% 7
RS-7A ® . 5 7 3% x 6% x9 9
RS-7B - ] 5 7 4 x 7% x 10% 10
RS-10A . . i 10 4 x 7% x 10% 11
RS-12A E . 4 12 4% x 8 x9 13
RS-12B . g 12 4 x 7% x 10% 13
RS-20A E . 16 20 5x9x10% 18
RS-35A . . 25 35 5x 11x 11 27
MODEL RS-7A | RS-50A . 37 50 6 x 13% x 11 46
o Continmous ICS" Size [IN) Shipping
Hs M SEHIES MODEL Duty {[Amps] (Amps) HxWxD Wi, (Ibs.)
NG ERS * Switchable voit and Amp meter
RS-12M e 12 4% xBx9 13
» Separate volt and Amp meters |
RS-20M 16 20 X9 x10% 18
RS-35M 25 35 Sx 11 x 11 27
RS-50M 37 90 6x13% x 1 46
MODEL RS-35M
VS-M AND VRM-M SERIES * Separate Vot and Amp Meters » Output Voltage adjustable from 2-15 volts « Current limit adjustable from 1.5 amps |
fo Full Load
. R cpy e = B Continmous ICS* Size [IN) Shipping
: peiims MODEL Duty (Amps) (Amps) HxWxD Wt. [ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M o 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 5 x 9 x10% 20
VS-35M 25 15 7 35 ax 11 x 11 29
VS-50M J7 22 10 o0 6 x 13% x 11 46
e Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% > 19 x 12% 50
RS-S SERIES 1 e Built in speaker
Colors Continuous Ics* Size (IN) Shipping
MODEL Gray  Black Duty (Amps] Amps HxWxD Wt. [Ibs.)
RS-7S . . 5 7 4 X 7% x 10% 10
RS-105 . . 1.9 10 4 X 7% x 10% 12
RS-12S . . 9 12 4> xB8x9 13 |
RS-20S . . 16 20 5x 9 x 10% 18

MODEL RS-125

CIRCLE 16 ON READER SERVICE CARD
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by Michael Bryce WBSVGE

The Hewlett Packard
HP 34401A Digital
Multimeter

Number 7 on your Feedback card

Hewlett Packard Direct
Instrument Sales

5301 Stevens Creek Bivd.
Building 51LSC

Santa Clara CA 95052
Telephone: 1-800-452-4844
Price Class: $995

Add a top quality test instrument to your workbench.

know several hams who will spend thou-

sands of dollars on the newest rig this year
but who don't own a useful digital multime-
ter. | don't have money to drop on new gear,
but | do require a digital multimeter | can
count on. | spend much more time at the
workbench than at the operating table.

After going through a pile of off-brand digi-
tal multimeters, | decided that | needed
something better than what the local Radio
Shack carried. So, last year at the Dayton
Hamvention, | started to look for a new
bench-style digital multimeter.

My wife and | happened to stop in front of
the Hewlett Packard booth. | took a quick
look, told my wite that “HP" means “high
price,” and started walking away. Then an
HP salesperson walked up to us and started
talking.

What he showed me changed my mind
about HP. The HP 34401A is a 6-1/2 digit,
high performance digital multimeter in a
bench-top style case. The HP 34401A does
so many things that calling it a mere digital
multimeter doesn’t do it justice.

SN

g HEWLETT 344014
Fﬁ:ﬂnn MATIEETYE

Features Abound

The HP 34401A has a highly visible vacu-
um-fluorescent display. It also has built-in
math operations such as Min-Max, Null Val-
ue, High Limit, Low Limit, dB REL, etc., as
well as continuity and diode test functions.
The “hold” feature lets you make hands-free
readings. How about an auto trigger set to
take a specific reading at a certain time in-
terval? The HP 34401A will even tell you
how many times it's been calibrated!

You can set the resolution from 4-1/2 to 6-
1/2 digits. You can turn off the autorange
feature and use manual control. Two- or
four-wire resistance checks make reading
low resistance values easy. You can mea-
sure frequency up to to 300 kHz as well.

Other features of the HP 34401A include
an HP-IP (IEEE-488) interface and an RS-
232 interface, both standard. You can pro-
gram the HP 34401A with standard pro-
gramming languages such as SCPI, HP
3478A and Fluke 8840. You may also use
the HP 34401A in a remote interface setup.
You can even set it up as a “go/no go" tester.

A front panel switch selects either the front
test probes or the rear probes (a set of test
probes comes with it). There are so many
features that it's hard to keep track of them
all.

Putting the HP 34401A to Use

Hewlett Packard includes two manuals
with the HP 34401A. One is the user's guide
and the other is a service manual. The man-
uals are super! They're easy to read, and
you can find what you're looking for without
digging through layers and layers of materi-
al.

Each HP 34401A comes from the factory
with its own specifications and a certificate
of calibration sheet. You know the amount of
error on each range on almost every func-
tion. The DMM goes through about 100 sep-
arate tests before passing final calibration.
You can have the HP 34401A calibrated to
MIL-STD-45662A specs if you desire for an
extra charge. You may also send the HP
34401A back to Hewlett Packard at any time
to be re-calibrated for about $90.

Photo A. The Hewlelt Packard HP 34401A digital muitimeter.
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Model

RF POWER
AMPLIFIERS

Ic Galn/NF
(A} (dB) (dB)

Pin Pout
L

NEW!
400
WATTS
AVG

(144-148 MH2)

(138 V)
Type

ALUMINUM
TOWERS

e Self supporting towers up to 144 ft. at 80 mph winds

e | asts practically forever - weather resistant

e Tapered models & telescoping “crank up”
e Fold-over kits
¢ Easy to assemble and install.

“Call Today for a Free Catalog!"

50 MHz
0503G -5 1050 6 15/06 LPA
05086 1 170 28 15/06 Standard
0508R 1 170 28 -~ Repeater
0510G 10 170 25 15/06 Standard
0510R 10 170 25 == Repeater
0550G 5-10 375 60 15/06 HPA
D550RH 510 375 60 - Repeater HPA
05526 25-40 375 55 15/06 HPA
0552RH  25-40 3/ 58 Repeater HPA
144 MHz
14036 1-5 1050 6 15/06 LPA
14066 25 100 12 15/06 Standard
w3 R R
+

14106 10 160 25 1506 Standard
1410R 10 i60 24 -~ Repeater
14126 25-45 160 20 1506 Standard
1412R 2545 160 19 -~ Repeater
14506 5 350 56 1506 HPA
1450RH 5 B0 5% Repeater HPA
14526 25 350 50 15/06 HPA
1452RH 25 30 50 -~ Repeater HPA
1454G  50-100 350 40 15/06 HPA
1454RH 50-100 350 40 - Repeater HPA
220 MHz
22036 -5 10-40 6 14/07 LPA
2210G 10 130 20 14/0.7 Standard
2210R 10 130 18 == Repeater
22126 30 130 16 14/0.7 Standard
2212R 30 130 156 = Repeater
2250G 5 220 40 14/07 HPA
2250RH 5 250 40 Repeater HPA
2252G 25 220 36 14/07 HPA
2252RH 25 250 36 - Repeater HPA
22546 75 220 32 14/07 HPA
2254RH 75 250 32 -~ Repeater HPA
440 MHz
44036 1-5 725 4 1211 LPA
44106 10 100 19 1211 Standard
4410R 10 100 18 -~ Repeater
44126 20-30 100 19 12/11 Standard
4412R  20-30 100 18 = Repeater
444806 5 100 22 12111 HPA
4448R 5 100 22 -~ Repeater HPA
44506 510 175 34 12111 HPA
4450RE 510 175 34 Repeater HPA
44526 25 175 29 12111 HPA
4452RE 25 175 29 ~f Repeater HPA
44546 75 175 25 12111 HPA
4454 RE 75 175 25

!!.‘J 285

MODEL 14106 MODEL 14506
| STANDARD : .
All amplifiers (non-mptr) are linear, allkmode with fully
automatic T/R switching and PTT capabiity. The receive
preamps use GaAs FET devices rated at 5 dB NF with +18
d8m J3rd order IP. LPA Standard and HPA amps are

intermittent duty design suitable for base and mobile operation
Repeater amps are continuous duty, class C.

Amplifier capabilities: High-power, narrow or wideband;
100-200 MHz, 225400 MHz, 1-2 GHz, Military (2BV),
Commercial, etc. — consult factory. A complete fine of Rx
preamps also available.

RX Preamplifiers

NF Gain
(dB) (dB) Connector
50 MHz 0520B 5 25 BNC
50 MHz 0520N 5 25 N
144 MHz 14208 5 24 BNC
44 MHz 14200 5 24 N % g
220MHz 22208 5 22 BNC “
20MHz 220N 5 2 N o
40MHz 44208 5 18 GNC % . %
440MHz 4420 5 18 N ﬂ
12GHz 10208 9 14 BNC
12GHz 100N 9 14 N
Consult your local dealer or send directly for further
product information. All Products Made in USA.
i MR
u. Dax
bdadatbtied Los Angeles, CA 90025
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HEIGHTS TOWER SYSTEMS

9505 Groh Road Bdg. 70E
Grosse lle, M| 48138

1-800-745-1780
FAX (313) 692-6727
Pioneers in aluminum tower {8

manufacturing since 1959
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Thruline Directional Wattmeter—

The worldwide standard in
directional wattmeters.

® Accurate within + /—5% of full scale
reading.

® Measures forward or reflected power in
coaxial transmission lines under any
load condition.

® Power range from 100mW to 10kW,
frequency range from 0.45 to 2300MHz.

® (ltilizes Bird's "QC" quick change
connectors for interchangeable field
operation without recalibration.

® Built-in remote-reading capability.

® Peak reading version available.

Call or write today for more details on the

industry Model 43 wattmeter and to receive
a complete Bird catalog.

30303 Aurora Rd., Cleveland, OH 44138 USA.  (216) 248-1200
TLX: 706898 Bird Elec UD * FAX: (216) 248-5426
WESTERN REGION OFFICE: Ojai, CA » (805) 646-7255

oration

Electronic Corp

CIRCLE 176 ON READER SERVICE CARD
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Each time you tumn on the meter it does a
quick self-test. You can do a more extensive
test by holding down the “SHIFT" button
when tumning on the power. The HP 34401A
will respond with a “PASS" on the digital
readout.

Of course, the most common things we do
with a digital multimeter is to measure voit-
age, current, and resistance. The HP 34401A
excels in these areas. The HP 34401A mea-
sures voltage in the following ranges: 100mV,
1V, 10V, 100V, 1,000V (750 VAC). Maximum
resolution is 10 nV on the 100 mV range. AC
voltage is true RMS and AC-coupled. The HP
34401A will measure current from 10 mAto 3
amps.

Resistance ranges from 100 ohms to 100
megohms. Maximum resolution is 100 micro
ohms on the 100 ochm range. The HP 34401A
utilized either a two- or four-wire resistance
measurement system. For normal resistance
checks, the two-wire system works just like
any other digital multimeter. But for low, low
resistance checks, you'll get the best resuits
with the four-wire method. By using the sec-
ond set of test leads, you reduce the amount
of resistance between the digital multimeter
and the resistor you're trying to measure.

The HP 34401A uses a menu system to
access sub-menus from the front panel. This
is discussed in a very straightforward manner
in the user's guide. There are plenty of dia-
grams to help you navigate the menus in the

user's guide. All you have to do is foliow the
prompts on the display to access the menu
system. It's much easier to do than to ex-
plain, but the HP user's guide does an excel-
lent job.

Operation is straightforward and very sim-
ple. Just select the function you desire and
you're off and running. The autoranging is as
fast as any I've seen. You don't have to wait
for this meter to keep up with you.

There are several relays inside that you
can hear switching on and off as the HP
34401A selects the proper range. After
awhile | got used to the clicking and found
that | could use the relays as an audio feed-
back when the meter would switch ranges.
Let's say you're looking at the output of a
voltage divider and it should be 7 volts. If
you're busy flipping the switch on the rig
you're testing, it's hard to keep an eye on the
HP 34401A display. But, if you hear the HP
34401A flip a relay, you know your test point
went over 10 volts. That's where the relays
switch over.

I'm hell on digital multimeters. | always for-
get to switch from resistance before going to
volts or current to frequency. The HP 34401A
is very forgiving. I've only had to replace the
current fuse twice and both times it's been
because of operator error.

The Bottom Line
| love it! When the service manual says

the mixer should have 0.1785 volts on the
emitter, the HP 34401A will let me know. No
more guessing, no more wondering if the
test meter is accurate, no more hassle with
service personnel telling me my test meter
IS wrong.

| had some trouble with the local power
company with low line voltage. | told the
service person | had low line voltage. | was
then asked how | knew the voltage was low.
Was | using a depariment store meter? No!
I'm using an HP 34401A by Hewlett
Packard. Two hours later a repair truck ar-
rived and found the problem.

Is there anything | don't like about the HP
34401A7 Well, there is one little item—the
marketing. Hewlett Packard says that the
HP 34401A is their "low end” instrument. |
don't like spending $1,000 and then being
told that | got a “low end” product. Their
new “within budget, without compromise” is
better.

| would have liked to have had a higher
current rating: up to 10 amps instead of on-
ly 3 amps. You can add an external high
current shunt for taking high current read-
ings if you want.

Yes, it does cost a thousand dollars.
But think about that for a second. Would
you want to have someone fix your $2,600
rig with a $24 meter? This is a case where
you really get what you pay for. l

OCEAN STATE ELECTRONICS

AIRCRAFT RECEIVER KIT
...puts you in the pilots seat!!

Tunainto the exciting world of avia-
tion. Listento aiines, bigbusiness
corporate jets, hot-shot military pi-
lots, local private pilots, control tow-
| ers, approach and departure radar
control and other interesting and
' fascnating air-band communica-
tions. You'll hear planes up 1o a
hundred miles away as well as all local wafic. The AR-
1features smooth varactor uning of the entire air band from
118 1o 136 MHz, sffective AGC, superhetrodyne circultry,
squeich, corvenient 8 volt operation and plenty of speaker
volune. Don't forget 10 add our matching case and knob set
for a e locking project you'll love 10 show. Our detalled
mstruction manual makes the AR-1 an ideal introducton to
o fe-long fasanating hobbies at once - electronics and
snaton!

AR-1 ..AIRCRAFT RADIO KIT .....$24.95
C-AR ...CASE SET FOR AR-1 ........512.985

EASY-KEY CW KEYER KIT

» WORKS GREAT
ON ANY RIG

 PERFECT CW
IN ONE NIGHT

« IDEAL FOR
CODE
PRACTICE, TOO!

Add 1o your CW fun with our low cost CMOS Keyer Kit
Youll send clean code Tharl's a pleasure 1o copy, self
compleing dots and dashes with properly weighted
spacng and Sming are all programmed into the CW-T's
design. Assemnbly of the keye is fas!, sasy and fun, our
step-by-step instructions lead you to a finished unit in
onfy one evening. For beginners, the CW-7 makes an
ideal code pracsce oscllalor — learn the sound of per-
fectly formed CW right from the start and have a fine
piece of ham gear, ool Buill-n sidetone, adustable
prich, front pare! speed and volume controls and corve-
rvert 9 volt operation are featured. The CW-7 is the ideal
companion 1o our ORP ransmitiers or any other rig you
may own. Manual also ndudes details on construciing

sconomical CW paddes. To give your project a finished,

‘store-bought, professional look, use our custom case
and knob sst that aiso maiches our OARP receivers and
ransmitlers.

CW-7..CMOS KEYERKIT ....... e 324.95

CWC ._MATCHING CASE SET...$12.95

SHORTWAVE
RECEIVER KIT

Here's a2 complete shortwave
radic guarameed lo Nspire awe
in any listener. Imagine wning
in he BBC, Rado Moscow,
Radio Bagdhad and other ser-
vices with just inches of an-
tenna. Thisvery sensitive (about
a microvolt!) recelver is a true control and plenty of speaker
volume . Smooth varactor diode tuning allows you to tune any
2 MHz portion of the 4 10 11 MHz frequency range, and the
kit conveniently runs on a 9 volt battery, Add our matching
custom case and knob set to give your radio a finlshed,
polished look. This kit is very popular with schools, scouts
and corporate presidentsl Amaze yourself - and others- see
how you can listen 1o the world on a receiver you built in an

ovening.
SR-1 SHORTWAVE KIT ...ccveerrrrsareess 329,95
e 312.85

CSRA CASE AND KNOB SET .......
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CODE PRACTICE

OSCILLATOR & MONITOR
J" SPEAKER, HEADPHONE
TERMINAL, VOLUME & TONE
CONTROLS USES 1 9V BATTERY.
KR cosirsmmeinmios ~.$19.95

Wired ................ - $24.95

DELUX CODE KEY
Adjustable, heavy duty brass base with ball
bearing pivots. Designed for hard
usage. 3/16" plated contacts.

$11.75
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CALL OR WRITE FOR OUR FREE
112 PAGE CATALOG 1-401-596-3080

LEARN COMPUTER THEORY BY BUILDING THIS KIT

DIGITAL TRAINER MODEL MM-8000

Starling from scratch you bulld a complete computer system. Our Micro-Master trainer
teaches you to write into FAMs, ROMs and run a B0B5 microprocessor, You will write the
initial instructions to tell the BOB5 processor to get started and store these Instructions in

permanent memary in a 2816 E' PROM. Teaches you all about input and output ports,
computer tmers, Builld your own keyboard and leam how 1o scan keyboard and display.
No previous computer knowledge required. Simple easy fo understand instruction teaches
you to write in machine language. Upon completion of this course you will be pre
computer technology .

= Uses the 8085 Migoprocessor

= Uses the 2816 E' PROM, electrically eras-
able programmable ROM

» Uses the 8156C, 2048 Bf static MOS RAM
Wwith VO ports and Smer

* Memory expandable opon

« Built in 5V power supply

+ 28 key keyboard

REGULATED
POWER SUPPLIES
13.8VDC

Perfect for ham equipmaent, CB's, car
stecrso’s and other 13.8 VDC itermns.
LED on indicator, short drault protection.
Binding post output. 2 year warranty.

TO PLACE AN ORDER Call 1-800-866-6626

Ocean State Electronics
P.O. Box 1458

Westerly, R.l. 02891

Mail in orders please include $4.50 shipping
ALASKA & HAWAII $9.00

CANADA $7.00 - OVERSEAS $12.00

Minimum order $10.00 (before shipping)

R. |. Residents add 7% Sales Tax

20 AMP ... $119.50
30 AMP . $139.50

6 Industrial Drive

Ao

Local calls 596-3080



New AOR

ATV CONVERTERS - HF LINEAR AMPLIFIERS

- DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS
ecelvey il 5 © Dl
Complsts Pecly re Described
Toc™ | in the MOTOROLA Bulieting.
ANTSE 300W $160.70 EB63 140W § 88.65
400 Ch 1 ANTE2 140W § 93,25 EB27A 300W $130.20 HEAT
anneis. \ ANTIOL 20W § 83.70 EB104 600W 844815
OW £ §3.19 AR30S 300W §383.52 Mode! 00 Heat Sink(6.5212x1.6) .........4 22.00
100KHz to 2036 VIH z AR313 300W $403.00 CHS—6 Copper Spreader(626a1/4) .....8 18.00
— NEW!! 1K WATT 2-50 MHz Amplifier Wa also stock Hard—to—Find parts

POWER SPLITTERS snd COMBINERS CHIP CAPS—Kemet /ATC
2-30MHz METALCLAD MICA CAPS—Unelce/Semco
ATVI 430—-450 [GaAS—FET)........4 lﬂ 25 Kit 600 Watt PEP I—Port.......cocvvvveeenn B G005 RF FOWER TRANSISTORS
ATV4 902—928 (GaAS—FET).......0 50.85 Kit 1000 Watt PEP 2—Port ........oeeeeeeeeee. B THLDS MINI—CIRCUIT MIXERS
1200 Watt PEP &=Port ....ocoocoviriinnns 4 89.05 55'-. 1 [1-500Mg).

?iugl_eiguncn CONTROL for ATV hefi Lo
T 8 3905 Kit ﬁ EﬁTi[ 470450 MHz Pﬁﬂ PULL LINEAR
R — 330—-FM-~ VKI00-20/4B RF Choks................

TER P 1FIEH 56 =590=65=18 Ferrite Bend

1% Watt Mo convannnnnanes | THUEE KL KEBST—PH (Kit) $159.98 Broadband HF Tranaformers
75 Watt Model ICTE!. e B118.95 Kit  KEBST—PCH (PC Bosrd) $ 18.00
Available in kit or wlrlij'l;lll;lil KEBET—1 (Manual] ....... R . % 5.00 Add § 3.50 for shipping and handling.

For detsiled information and prices, call or wnt- :"ur pur free catslog.

m] ommunication
oncepts Inc.

- 508 Mill Drive * X =_l:nm 45385 * [513) 426—B600

*Continuous coverage Eofat ‘}R:’?m! s E?E'tﬂgf e i

s AN FM, wide band FM m_l.ul-r:m. Freignl Frepawd

o {Express Shipping Optional
LSB USB. CW modes. SPTRS TR nRaTRl)

*4 Scan Banks,
Programmable Attenuatior

*Tuning increments as low
as hUHz.

sSearch with lock out.

*15 front end filters.

sRB5232 port built in

o5 Day Satisfaction Guarantee.
Full refund if not Satished

sIncludes AC/DC power cord

Telescope Anter Expanded Phone SerVice
-HlE:.E';E']ﬁ?'HE%E?E"WH L B 9 a m.. to 6 p m- Monday Fl'iday

-y Call Me
Kevin
Braunschweiger

N2ABV
= 17 years experience
| COMMODORE/AMIGA o formerly with
c= ™ | REPLACEMENT CriPs, PARTS, UpahaDes | AMICA F AE'S StClI'E‘, lIl C]EVElElnd
* COMMODORE & AMIGA CHIPS «

COMMUNICATIONS

10701 E. 106th St. Indpls., IN 46256
Toll Free 800-445-7717

Visa and Mastercard —
:E ::I (COD slightly higher) ((wesces)
FAX (317} B459-8794 o, ST

CIRCLE 164 ON READER SERVICE CARD

= 2.05 ROM chip (enhanced version)... ETREL T MR, g
* 2.04 ROM chip (no books or d-ai-:eilea:l 52995
+ 2.1 Complele Kit with 2.05 ROM.. S?TEEI
= 8362 Denise/B364 Paula .. creeaser314.95 .
= 8373 Super Denise with diagnnsn: dlsk 5. suﬁwar& 2750 CE le bratl ng
= B372A 1 MB Agnus with FREE chip puller, mstrucmn.-s L
AmigaTroubleshooter & diagnoslic software....................5837.50 h IS 40th
= B570-036 keyboard chip (lixes mosl pmhlama} ceensrnr i B 1 90 An A =
= 1.3 Kickstart ROM with instructions... 521 95 niver
« B520A CIA (2 f0r $16.50) ... §0.05 ersary in

= 6510 CPU, 6526 CIA, 6581 SID, 6567 Video, PLA 906114,

Ham Radio Business
All 901/225-6-7-9 .. .20 05 each

= 17 50 RAM Expander for C64/128 .. ..579.95 ROSS
« ADVANCED AMIGA ANALYZER »

A complete diagnostic hardware and software analyzer for all

Amigas. Gives display status of all data transmission/signals, the Hans en

ability 1o test the integrity of any disk drive, checks all ports, buffer

chips. alignment and joystick/mouse. Software automatically tells

what errors are found and the chips responsible. 85% to 90% of the : im0
problems presented to service centers are found with this analyzer. WB 7B i 2 i moe '};_w_ﬁ_:gg‘_;tﬁ;g;:
Simply plug the cables into any Amiga port. This is a sophisticated = Pimr oG bt

diagnostic unit used by Amiga repair centers worldwide ....... $79.95 At. YOUI’ SEWICE

* SWITCH ITT - 1.3/2.0 ROM SELECTOR »

TOP SELLING electronic ROM selector by Global Upgrades, Inc.
allows for compatibility of ALL your software. Automatically switch
between 1.3 or 2.0 ROM from your keyboard.Built-in speaker. Does
not overlap the 68000 chip. No soldering. Lowest priced keyboard

switch available. Instructions included, ... 527 85
. Wi w . e e : ® &
S - gﬂmpeﬁﬁvse Pi l'lcei s
i Swich e Same Day Shipping °
A
G rgstol s s bl \ i e All Major Brands °

* Buy the Swilch It withthe 1.3 and 2.05........................... @ 569 95

Released Jan. 1993, a unique troubleshooting guide for the Amiga

5002000 with a high cure rate, This diagnostic tool will truly save you Cal I

lots of money and down time by shmnﬂrg you which plug-m chips 1o

change. It's quick and easy o use.. e _..$9.95 Taday .

@ THE GRAPEVINE GROUP INC. E

b e ROSS DISTRIBUTING COMPANY

CUSTOM SERVICE: 814-368-4242

91-:--:::4:1 Hours 96 ETM-F  Fax: 914-357-6243 \_ 78 S I State St reet ; P reston . Id = 332@%}/

We Ship Worldwide 15% Restocking Prices Subject to Changes
CIRCLE 192 ON READER SERVICE CARD CIRCLE 254 ON READER SERVICE CARD
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Number 8 on your Feedback card

A Tilt-Over/Swivel Antenna
Mount for Recreation Vehicles

Take your full-size vertical on the road.

n the summer of 1982, Dot (MYL) and I

decided that we were going to take a
year’s tour of the country in our 22' Mini-
Motorhome. I most certainly was going to
operate the HF bands, but I didn’t want to
be confined to a mobile antenna all that
year.

Installation of an antenna on the roof was
impractical due to the height involved be-
cause the antenna would not clear low
hanging trees, bridges, etc. A quick-connect

T = s
e R e i L

: 1_

e i
Photo A. Close-up of
the antenna mount.

Lk .

Photo B. Close-up of
the tie-down rope
attachment.
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by Gene Beaver W4PVI

would mean climbing the ladder each time
it was used. Not very convenient!

I had a Hustler SBTV Vertical on hand.
To solve my problem I only had to figure
out how to haul this tall antenna and how to
make it quick and easy to put up and take
down each time it was used.

I had been a member of the RV Service
Net for a couple of years, and knew Chuck
WBUCG (SK) (the originator of the Uni-
Strut antenna mount on Airstream trailers).
I decided to adapt the mount to my motor
home.

Construction

After taking some measurements, I real-
ized that if the Uni-Strut was used and the
antenna base was to be about 12 inches
above the roof, I would have to do an awful
lot of climbing up and down the motor
home’s ladder in order to complete the in-
stallation and then do the required tuning.
That didn’t appeal to me at all. I had to find

a way to swivel the mount as well as fold it
OVer.

The answer came out of the plumber’s
shop, where I obtained the following mate-
rials:

length of 1" galvanized water pipe

length of 1/2" water pipe

1/2" end caps

1/2" female coupler

1" female tee joint

1" floor flange

1" el (female one end, male the other)

I cut the 1" pipe into three lengths—one
97", one 18", and one 9"—and threaded on
all ends. (The 97" length was required for
installation on my present Allegro motor
home and most likely will have to be
changed for your rig.)

The floor flange was fitted to one end of
the 97" length and the el to the other. Then I
attached the center of the tee joint to the el.
I tightened the last two joints snugly, then

|—l.|—|.|—l.|—l.H|—I|—l.

Continued on page 31
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Photo C. Working on the antenna is easy—just swivel and tilt.




ONV SAFETY BELT CO.
P.O. Box 404 « Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

Amateur Radio Language Guide

* Hundreds of phrases, especially for the ham radio operalor
= Vol. 1 - French, Spanish, German, Japanese, Polish

= Vol. 2 - Swedish, Itafian, Portugese, Croatian, Norwegian

= Vol. 3 - Russian, Danish, Czech, Korean, Hawailan

Séméa/am M L | = Vol. 4 - Chinese, Duich, Finish, Romanian, Vietnamese

= Vol. 5 - Hungarian, Arabic, Phillipino, Turkish, indonesian
'« Full Duplex Autopatch ST Send $10. per volume U.S_. $12 outside LS. lo:
v 911 Emergency Access — 1 ROSE, P.O. Box 796, Mundelein, || 60060-0796

:: Reverse Autopatch v Toll Fles:nchun _ S k To The W
\¥" Voice Mail + Voice ID's «+ BSR X10 ea r
v Voice/Tone/DTMF Paging « Scheduler p 2 = ¥ I d

“Links «Programmable Courtesy Tones CIRCLE 134 ON READER SERVICE CARD
» Hardware Logic /0  +Real Time Clock
v Morse Code Practice v"Remote Base

PCRC/2 Combines the power of your
XT/ATplatform with a high quality play and
record voice digitizer creating the ultimate

repeater controller. lraes . 171
516-563-4715 g
[ Fax:5634716 BBS: 286-1518

CIRCLE 198 ON READER SERVICE CARD

ONV Saiety Belt With Seat Hamess

We Ship
Worldwide
Order Desk Open
T Days/Week

ONV Tool Pouch $15.95

"W (Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV
Ultra High Gain 50db(+) » Tuneable 1.9 lo 2.7 Ghz.
* 55-Channel Dish System §199.95
* 36-Channel Dish System $149.95
* 20-Channel Dish System $124.95
a Dotional Commercial Grd Antsnng (not shown | Add $50.00
« Yagi Antennas, Components, Custom Tuning Avadable
i » Call or write [SASE) for “FREE" Catalog
: PHILLIPS-TECH ELECTRONICS
nuhsm-m P.0. Box 8533 . Scottsdale, Al B5252
TuFETIME  (B02) S47-TT0D (53.00 Credit all phone oroers)
WARFANTY Maoer(ad s Vis2 « Aeencom Etprent « (00 @ » Dumomey Pricey

CIRCLE 249 ON READER SERVICE CARD

CIRCLE 102 ON READER SERVICE CARD

Sell your product in
y p 48 HOUR ELENCO & HlTﬂCHI & B+ K PHODUCTS CALL TOLL FREE
1-800-292-7711
SHIPPING
73 Amateur AT DISCOUNT PRICES  1-c00.as5:3201 ccon
5 ELENCO OSCILLOSCOPES B+K OSCILLOSCOPES Hitachi Compact Series Scopes
2120 - 20MHz Dual Trace 3385 vy.212 . 20MHz Dual Trace £409
a ’o o a 2125 - 20MHz Deolayed Sweep _ $530 V-525 - 50MHz, Cursors _ = £075
0 15418 - d0MEZ Dual TIECH— £7d8 V-523 - 50MHz. E'ﬂlﬂ]"l"lj 5.,"39.9 $949
. i % 2160 - 60MHz Dual Trace, Delayed Swaep, V-522 . 50MMz, DC Offset $A45
e s Dual TimeBase ___ $849  y.422-40MHz.DCOfset 5749
Call Dan Harper today . . . g 2190 - 100MM2 Three Trace Dual Time Base, .22 - 20Mbiz, DG Oftset — $625
3 w Delayed Sweep_ _$1295  y.580 - GOMHZ Dual Trace $1.095
- = 2522 - 20MHZ | 10MS/s Storage ERET V-BB5A - GOMMz DT. wicursor $1.125
- - - 1442 - 20MH: Portable $1.229  y.1060 - 100MHz, Dual Trace £1.375
S-1325 25MHz 9349 1443 - 40MHz Banery / AC operated with V-1065A - 100MHz, DT, weursor____ §1.649
Cursar & Readouts £1.435 V-1085 - 100Mz OT wicursor 51,8095
Dual Trace Oscilloscope V-1100A - 100MHz. Quad Trace §2.195
V-1150 - 150MHz, Uuad Trace 2,655
$495 LOGIC ANALYSERS . :
R0, SR 1832 chasrets (VC-3120)or &8 channels (VC-3130 Hitachi RSO Series
Dual Trace Oscilloscope B 2507 synchrondus operaron on @l channey RS0's festure; roll mode, averaging, save
B 100MH: asynchronous operathon (B or 12 channels) memory, Snooiung, inerpolabon, pretnoger-
EVERY ISSUE S-1360 60MHz i Sns gich Caphors Capatbity NG, CLTSOr Measurements
B Mull-leve: trgger seguencng : "
Dual Tmce‘ Dﬂla ﬂ'd Ewee _ : ! VC-5023 - 20MHz. 2085/ £1.850
f 7 - -ﬁ-.u‘-'.}‘f"'rﬂ: bearr f..-,cm-p ~ gm-m'mw ?im el VC-6024 - SOMHz, 20M3/s s
0 3 $778 ilomncomporeniteir| | Bont o e ppearies VC-B025A - S0MHz, 20MS/s 52,350
. o IV aBrathity b L0 20me0 VC-6045A - 100MHz, 40MS/s Call
= W Call for prices VC-6145 - 100MHz, 100MS/s Call
on microfiche! B et
Soldering Station Video Head Tester Digital Multimeter | Color Convergence Generator
The entire run of 73 from October, 1960 gl Temperature Controfled HT-200 et $G-250
‘ j : FOR A SL-30 $99 citance
through last year is available. i $44.95 $75.00 m $89.95
YOUR o e TWAT Tells you il . Kit $69.95
COMPONENT ' “J;I;I‘E r;-'rair'.'.'?"ﬂF ' » "p;asr ':_‘t!a':’ LCM-1850 a Finust in the industry
£y is defectve Ten Eunc 1
You can have access to the treasures of NEEDS 5.t 1p L erwa ey g~ e
73 without several hundred pounds of | = by Shenco N o
bulky back issues. '{Ju:j 2.4" fiche ha've 98 12A DC Power Supply Triple Power Supply XP-620 The Survivor _n  Dual-Display LCR Meter
pages each and will fit in a card file on BeK 1686 | =) uuusz:; - W S5 Fomeons
$169.95 —— AP — e
= e a 31V @ 124 4 iy e, 3.3 ooy (AL P $239.95
or &0 30V B 1A) . Large 3172 gt - e L2z Rarge
iy re 2 & protec i £} RCeas COrTUCTIOn -
We offer a battery operated hand heid it v & s nssn AR et et e e S T Pt features
. i Qe FmAng | ow NOpe | Feanutes short St rotecban. 80 Sudihes
viewer for $75, and a desk model for © )
$220. Libraries have these readers. Multi-Function Counter Audio E,..mml 2MHz Function Generator Digital Multimeter Kit
Elenco F-1200 B+K 3001 with Training Course
. . . . R 1.2GHz - Elenco Model
The collection of over 600 microfiche, is Wi & - 13:: = . 2885N
available as an entire set, (no partial sets) $229 ‘:-...fu..sﬁm R ) $49.95
# BE E " EEE | i Fun A EEIE
for $255 F.'IlIJE $5 for Ehipplng (USA). Measures Frequency, Peried, Totalze hnr-l;lt;iid i w-.u Eluili
Annual updates available for $10. B LED digits, Crystal oven oscllator, Sppm accy =
Full Funct i4 R . Includ
_ . ) Learn to Build and Prograom Elenco Wide Band B+K 3011B $219.95 Gipau;:nn::[;::r:-::::.';[::da n'l'cnl;.tiﬁ:
Your full satisfaction is guaranteed or | IE_?IIIIEU‘H:! ‘l:ghr':lfi HHH ” Signal Generators i?_iﬁ"f;j'“_l;-r ﬁumﬂ?sfm"n'ﬂ- Ramp Esghmp AC/OC, Extra Large Display, deal
= | mE. As5a 50N Manu 1 My faol Iroecd
your money back. Visa/MC accepted. % : ' g e

NTSC Generator w/RGB 100MHz Portable Frequency
Counter

=

BUCKMASTER $129.00

PUBLISHING

“Whitehall™
SG-9000 $129
Route 4: Box 1630 e 8 et One | °F P79 100K ARG A Modia | BoK 12494 $479 B+K 18038 $179
: e e e e . | o0 ees e B Dy [ s oo S i st | S5 . bty et
Mineral, VA 23117 SRS 150 Moz ult-n Courner 5245 | 77 47 BRI RS S
703-894-5777 WE WILL NOT BE UNDERSOLD C&S SALES INC - 15 DAY MONEY BACK GUARANTEE
',' S q_. P 'T'", 4: . 1245 ROSEWOO0D. DEERFIELD. IL 60015 = FULL FACTORY .'.'F.f!ii,-*-.‘i"": :
800-282-5628 DROBESINCL ALL SCOPES & METERs. ™% - 708.520.0085 » (708) 541-0710 @ WRITE FOR FREE CAIALOG
CIRCLE 168 ON READER SERVICE CARD CIRCLE 184 ON READER SERVICE CARD
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Desktop Radio Stands
i Models For Most Handheld Ra-
" dios "Please Specify Your Radio
© Model", Send $14.95plus $3.50

*  shipping to:
Handie-Base and More Inc.
P.0. Box 2504 (Dept. C)
Broken Arrow, OK 74013-2504

Contact your Local Dealer -
Dealer Inquiries Welcoma.

CIRCLE 182 ON READER SERVICE CARD

Satisfaction Guuintu"

GIVE YOUR

HR-2510 HR-260C

the same fﬁﬂtum as the

"BIG RIGS"

* 30 Memory Channels
* Automatic Repeater Offset

* Programmable Transmit Timeout

* Programmable Seek/Scan (6 Khz,etc)

* Programmable Mike/Channel Buttons
* Programmable Transmit Freq. Limits

* Extended Frequency Range {10 to 12 meters)
* Priority Channel

* Split Frequency

* Many More Features

All these features by replacing

your radio’s existing "CPU" chip!
(Priority Channel requires optional hardware

$59.95 (Optional Chip Socket $7.50)

Includes Operator's and Installation Manuals

PC GUES/WEFAX 0 ‘fo"DO

PC GOES/WEFAX 3.0 is a professional fax reception sys-

tem for the IBM PC. It includes an AM/FM demodulator,
software, cassette tutorial and 325 page manaul. Check
this partial list of our advanced features:

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

PC HF FACSIMILE 6.0 $99

PC HF Facsimile 6.0 is a complete shortwave F5K fax
system for the IBM PC. It includes an FSK Demodulator,
software, 250 page manual and tutorial cassette. Call or
write for a complete catalog of products.

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

UTMOST MODIEICATION BIBLE
THE GREATEST IN IT'S TIME,
EVEN MORE COMPLETE!!!

CVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS.
OVER 20 ARE PRECALCULATED MODIFICATION CHARTS.
DVER 80 PLL DIAGRAKSE. - SCAMNMER MODIFICATION,
OWERM D0 MOCIFICATIONS FOR PLL C RS,

CWER 100 HAk RADSD MODIFICATIONS,
TEN METER MODIFECATIONS -LINER SCHEMATIC. DESIGH.
D'H‘EH BOO MIKE WARING CODES.

TENMALOAX db GANLOSS DESHEN CHARTS,

KDC SOUND  1-800-256-9895 JUST:

5 PINE MEADOW .
CONROE. TX 17302 " ‘ecxonmous dioey

CIRCLE 151 ON READER SERVICE CARD

| RF SWEEP GENERATOR KIT

- B Serbr GENEEAIDE

Ry

N\ Model
= ;b ) © | rsG-30

Use to check & tune low pass,high
pass, bandpass & crystal filters

Qtput oo st & Sine Wave
Frequency ........... 2=—30 MHz
Amplitude .......... 100mV RMS
Sweep Width ... .. 5KHz=—30 MHz

Modes: Cw [continuous wavel
Video | full sweep|
Sym Isymetrical sweep]

Parts & Instruction Kit....$ 59.95
| cab., knobs & hdwr. not incl. |

Write or call for free Brochure

CHIPSWITCH-

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write or call (707) 539-0512 for free information
antity prices available, Dealer inquires welcome

CIRCLE 265 ON READER SERVICE CARD

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD

BOYD ELECTRONICS so03-476-9583

1998 Southgate Way
Grants Pass, OR 97527

CIRCLE 273 ON READER SERVICE CARD

PUT SOME EXCITEMENT BACK INTO YOUR HOBBY!

's Amateur
Radio Today

— 12 issues for $19.97 —
That's a 43% savings off the newsstand price!

BRI e R T T R R R

No other magazine
brings you the
exciting world of

amateur sadiolike 1 | FDAmatenr ooyt VR |
: (603) 924-0058 |

73 Amateur Radio Today. : Radio Toda 1 s (G e 01 : |

3 Eqm‘meI‘{t I‘EWE\.FJS yﬂg cAn useﬁ] _ | QO YES! | want some excitement in my hobby. i

. I(Edﬂmtructmn pmj_er.;ts f;r all ablllﬁes. | Sendme 12 issues of 73 Amateur Radio Today for only $19.97, ]

= Mlore antenna articles than any other | 1
magazine. | NAME CALL ]

* Monthly columns covering the i 1
exciting worlds of RTTY, ATV, | ADDRESS i
microwaves, QRP, DX foxhunting | f
and more. | <y STATE ZIP !

* “Never Say Die,” Wayne Green’s ¢ f
monthly view of the world of amateur : — PaymentEnclosed ___ Charge my: MC ____ VISA ____ AMEX :
radio.

| Card Number Exp. Date I
To subscribe by phone i Ié:wsstan: I?;e $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue. 1
da add $7.00 1.40 GST. Foreign add :
ca": 1 '300'239'0333 i nada a plus § oreign add $19 surface/$42 airmail EEEH?EBEE_: I
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Tilt-Over Swivel Antenna
Continued from page 28

backed off half a tum. These are the points
that allow the antenna to be raised and low-
ered and to be swiveled from side to side.

Next, I fastened the 18" length to the top
of the tee and the 9" length to the other end.

The 63" length of 1/2" pipe (threaded at
both ends) was passed up through the 18"
length pipe, the tee joint and the 9" pipe. An
end cap was installed on the top. The 1/2"
coupler and a 3" length of 1/2" pipe were
attached to the bottom.

Then 1 slid a heavy-duty key ring (yes,
like a car key ring) over the bottom end of
the 1/2" pipe, installed the other end cap,
and attached a 6-foot length of 3/8" nylon
cord to the key ring.

The entire assembly was set up vertically,
with the floor flange resting on the rear
bumper to which it was attached with
counter-sunk screws.

The bumper now supports the weight of
the mast and the antenna when attached.

Installation

The 97" pipe is attached to the roof lad-
der, approximately 60 inches up from the
bumper. This provides the lateral stability.
If it is not convenient to support the mast at
the ladder, a suitable two-point brace can be
used at a point on the RV where screws are
already in place.

Once the mast is in place, and the anten-
na is in the “up™ position, the 1/2" “handle™
should be attached to the ladder or some
other support.

You will be able to come up with your
own method of securing the handle when
the antenna is in the up position. This is
necessary to assure that the antenna stays in
the vertical position when operating.

Next, I installed the antenna on the 18"
pipe. The antenna bracket was installed as
high as the U-bolts would allow, to prevent
the mounting pipe from interfering with the
radiation pattern.

The antenna can now be lowered by
holding the handle and the nylon cord.
Once the antenna is in the horizontal posi-
tion, the handle can be slid forward with the
cord and fastened to prevent sliding back
during travel.

The advantages of the “sliding handle”
are obvious when observing the rear over-
hang of the handle before being slid for-
ward. When lowering the antenna for travel,
slide the 1/2" pipe forward and secure with
the rope. Reverse the procedure for raising.
You will need to install some kind of cradle
on the roof for the antenna to ride in while
underway.

I installed only the bracket and first an-
tenna section while working on the roof.
Once that portion was complete, the mast
was folded and swiveled so that the antenna
rested on a chair that was on the ground. All
remaining work and tuning was done with-
out once having to climb atop the motor
home.

Hot Off the Press

The “Grounds’ for
Lightning and EMP
Protection

SECOND EDITION

A comprehensive hands-on guide to proper grounding

installation, measurement and maintenance for direct
lightning strike survival. Over 100 pages with new
informative “how-to” charts, graphs and pictorials. From
high rise to mountain top, for radio sites and computer

LANS, this is a must read book. )
Only $22.95 (includes first class postage). @

KPolyPhaser] =

CORPORATION =

(800) 325-7170 W (702) 782-2511 W FAX: (702) 782-4476
2225 Park Place B P.O. Box 9000 B Minden, NV 89423-9000
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L]
PHASE 3D WILL BRING:
Space to virtually every ham through:
Higher power transmitters
Higher gain antennas I
Three axis stabilization
More bands:
Downlinks on 10 Meters, 2 Meters: 70, 13, 5and 3 Cm.
Uplinks on 70, 23 and 5 Cm.
Higher Orbit:
48,000 km. (29,000 mile), 16 hour orbit for increased coverage
and visibility for many hours each day.

PHASE 3D NEEDS YOUR HELP! “

A contribution of just a few dollars from EVERY active amateur
will insure that this new marvel gets into orbit.

MAKE YOUR CONTRIBUTION TODAY!

You are also inviled to join AMSAT and receive the AMSAT Journal so that you too, can follow the
progress of Phase 3D and other exciling amateur satellite activities. Dues are just $30 annually in
the U.S. and $36 in Canada and Mexico — $45 elsewhere.

P.O. Box 27

; Washington, D,C. 20044
-y (301) 589-6062
Fax: (301) 608-3410 |

AN
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Make Sure It's Grounded

While this is not a technical article, there
are three things that are very necessary 1o
an efficiently operating mobile antenna of
this type: ground, ground and ground.

I use 1/2" copper braid from the antenna
base to the “closest possible point” to the
roof or ladder in several places, and then
down the ladder to the vehicle chassis. I do
the same from my radio to the chassis.

Do the very best job you can with
grounding during installation and forestall
any future problems from that source.

The Safety Factor

Everyone needs to adhere to standard
safety practices when working atop any-
thing with ladders, etc. Be especially care-
ful when raising the antenna. I personally
know two hams who have raised their an-
tenna into a power line. No harm came 1o
either, but one had a “real hot™ trailer for a
while. IT COULD HAVE BEEN FATAL!
ALWAYS LOOK UP BEFORE RAISING
THE ANTENNA.

It’s easier than you think to drive off
and leave the antenna in the air. Most of
the ime you won’'t get out of the RV park
before disaster strikes. A tree or a power
line will get you. I know one friend who
stopped at a fast-food joint for lunch, put up
the antenna to check into a net, and then
drove off, He got five miles down the Inter-
state before leaving his 75 meter coil on top
of the bridge and the rest scattered all over
the highway.

I had a sign made with two words: AN-
TENNA DOWN? I attach it to the steering
wheel and gear selector as soon as [ stop.

| AR

i e | ||

Photo D. Pull the 112" pipe all the way out
with the rope, then pull down to raise the an-
tenna. Tie off the rope to secure.
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The two things 1 wanted most from this
tilt-over/swivel mount were versatility and
convenience. I got both. I put the clock on
myself once when pulling into a rest stop
and wanting to check into the RV net. 1
started the clock when I put the gear selec-

tor in park, went to the rear of the motor
home and raised the antenna, got back in
the driver’s seat, keyed the rig and stopped
the clock. Time elapsed: 30 seconds.

The next thing I did was to hang my
“ANTENNA DOWN?" sign. 7

12" End Cap —— P
Attached to 1/2"

Pipe, inside of 1" Pipe

1/2" Pipe
Runs inside the 1"

Pipe To Top; Held —P
in By End Cap

/ Vertical Antenna

% Mast Mount

U-Bolted To Pipe

These joints

should be loosened

1/2 turn to allow for
swiveling/raising antenna.

<« g

| <4—— Brace (See Text)

44— 1" Pipe
Cut to length so

that "EI" is above
roof of RV

(Author used 97")

<@—— Brace (See Text)

I__|—H

<— Flange

Bolt To Bumper

Figure 1. Construction details of the RV antenna mount.
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Number 9 on your Feedback card

Expanded Range Direct-
Reading Inductance Meter

Build this cheap choke checker.

by Arthur C. Erdman W8VWX

he inductance meter I described in the Square

January 1992 issue of 73 Amateur Radio i
Today works well but it is limited to about 10
to 250 pH. The basic circuit creates a pulse,
the width of which is directly proportional to
inductance. A digital voltmeter (DVM) reads — ;:hmm
the average value of the pulse train. Readers ° Gate
have inquired about how to extend the range 10u H 1004 H
to lower and higher values. Much thought
and experimentation provided an answer:
Place the unknown inductance in series with ::';;L :5""” :‘““ "
a known inductance. This avoids having the i e
circuit inductance approach zero at the low ™ 5-3)_

100 220 1200

1000p H

end of any scale. Also, the range of linearity
1s narrowed, making the circuit quite practi-
cal.

As a specific example, I used a fixed 10 The pulses never get vanishingly narrow. 2,500 uH range. See Figure 1.
uH inductance on the “0” to 25 uH range. Insert a 100 pH for the 0 to 250 pH range These inductors (5% tolerance) are avail-

Figure 1. Basic measuring scheme.

Now the circuit sees 10 to 35 puH. and, finally, use a 1,000 uH for the 0 to able for less than $1 each from Mouser Elec-
R1A
R2A
SW1 +5V 2.7k L 75
A in t*}l;-:}f- diit A? f=248kH1 §— y’.
ON 5V REG R1B
=9  tl c3 tl_ca 1 244.9 kHz §— WA o 250, SW2b
- 10uF 1000 F
16V
:J: :nr R2C goy 1
18k
7 22KH2 G——AA 2
+5V +5V

e

B g 'l
énan gnsa gnac S : o Ea r
21008 22200 5120048 -uz :l" "

'_ 25 7T4HC132

2 Hin\;ﬁwzu 9 -

) 10k 8l
11
e +
Ll L?Z L3 ce
0.47 uF
10uH 100H 100 0uH M ;l:
_
B| 12 13 sV 7
NOTE- + ,L
+5V
= s ot Ul =RS-276-1770 RJ oS5 v
C3 =RS$-272-1025 M
Lx C4 = RS- 272-958 RS
C2 =RS-272-1433 5.6k
CS = RS-272-131
Cl =RS-272-128
100mV
Ré _ TO GROUND @
250481 -

0.01 uF

V-4

Figure 2. Schematic for the expanded-scale direct-reading linear inductance meter.
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WE SELL-TRADE

"AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER"

NEW & RECONDITIONED , ; : Too busy
HAM EQUIPMENT! Serving Amateur Radio Operators Since 1937 to mosey on :
182 North Maple » P.O. Box 73 in? Mail and telephone
Watertown, SD 57201 (Next Door to the Wild, Wild West) orders are welcome!

- n\'-c-'q ﬁ;‘
—

Y Pl

. Welcome to the ol' Burghardt
Amateur Center “BAR NONE" ranch of brand
name HF equipment - - one of the finest SPREADS of
quality merchandise in the termtory!!

Get off your saddle & mosey around our corral for a short spell and
see our New SSB & CW transceivers, linear amplifiers along with acces-
sories. It's a real DUDE'S DELIGHT! We've got a whole chuck-wagon full of
dandy deals sittin’ round the ol' campfire, everything from A-Z. Of course, you can
never tell when that new kid on the block comes riding into town!

Been quite a showdown of late ‘tween the Kenwood TS-850SX, lcom IC-781 and
Yaseau FT-1000D. Waitin® in the wings to gun down the winner is that new Stranger in
Town — the Kenwood TS-50S. Each packs a "six-shooter™ (160-10) trying to gun down the

competition. Also they's got a full General Coverage Receiver (If dat don't beat all!).

Of course, the old timers (Used Equipment) still hold their own against those younger
rustlers offering many of the same dad-burn features of the younger fellas but not requiring the
sheckles!

So it makes no difference whether ur prospecting for gold, or just driftin' through — chances
are we've got just the right critter for you - - and we're ready for some real wild & wooly
horse trading. Round-Up a Posse, ride the ol' stagecoach, paddle a canoe or (what the

heck) just phone us, write or come on down. Whatever ur means, now's the time to

Wrangle a Dealll Nearly all makes and models in stock for immediate delivery
Sales Order Line and , remember, when it comes to service — we're the “fastest gun in the
west”"— East, North, South for that matter!! All trails lead to
1_800_927_HAM1(4261) Watertown & Burghardt Amateur Center, the hams' Home on
the Range. As the sun rises higher, we will be ready to
. serve ya for anything ya need. So pardner—
For Technical & Info. let’s move ‘em out!!

(605) 886-7314 ‘
FAX (605) 886-3444 et Ziea youRy |
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\'\ ; UR GOOD CLEAN h

 When it comes to FAST DELIVERY, HONEST DEALING and. USEDGEARI 3
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+ Alinco » Bencher * Hustler « Radio Callbook : ' ! Transceivers, Don't hold- “

« Ameritron « Bird « |ICOM * RF Concepts ’ j ot (or hole-up) any |

« Amphenol  « Butternut « Kantronics » Ritron STORE HOURS: (- eger = NOW S THE j
; : ! TIME TO TRADE-UP!!

» Ampire « Centurion « Kenwood » Rohn 9-5P.M. (CST) \ CALL OR WRITE 1

« Antenna » CES » Larsen » Telex/Hygain MONDAY thru FRIDAY { FOR TRADE St 2

Specialists  » Comet « MEJ « Ton-Tec OPEN SATURDAYS | QUOTE TopAYI VT q

= Astron » Cushcraft » Mirage/KLM « Unadilla/Reyco b ES.SE;GST} 4 ;J,, i]f

-B&W * Daiwa » Outbacker * Yaesu SUNDAYSHOLIDAYS Lf‘-’b r ..-:— o -= < :




by FAR
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Figure 3. PC board pattern and parts placement for the expanded-scale direct-

reading linear inductance meter.

tronics. The offset voltage due to this method
of measurement 1s simply counteracted by a
bucking voltage.

Linearity 1s excellent because the greatest
change in pulse width on any range is only
3.5 to 1. Without the series inductance, the
linearity must be over a much greater range.
For example, without the series inductance,
the “0" to 250 pH range would never reach
“0" because the pulse would be too short to
pass through the gates. If 10 to 250 is read-
able, the linearity must be over a 25 to 1
range.

The following indicates the scale resolu-
tion:

1) 0to25 uH; 10 mV/1 uH

2) Oto 250 uH; 1 mV/1 puH

3) 0to 2,500 uH; 1 mV/10 uH

Circuit limitations prevent the 0 to 2,500
ILH range from having greater sensitivity.
Figure 2 indicates the complete circuit.

Construction

To avoid switching of the critical induc-
tances, I elected to have a separate jack for
each range. I am always trying out different
circuits (and values) so I seldom use a print-
ed circuit. The most convenient approach
that I've found is to use an “experimenter’s
plug-in board.” Radio Shack carries these.
They are listed as “Solderless IC Bread-
boards.” T used their board, catalog number

276-175, approximately 2" x 3-1/2", with
270 connecting points. Number 22 wire fits
snugly into the holes. So do 1/4 watt resistor
leads, most capacitor leads and best of all,
integrated circuit legs.

Drilled and etched PC boards are available
for $4.25 plus $1.50 S&H from FAR Cir-
cuits, 18N640 Field Ct., Dundee IL 60118.

Tune-Up

(The L meter and DVM power supplies
cannot be both AC line powered or the buck-
ing voltage will be shorted out due to com-
mon grounds.)

1. Adjust the bucking voltage to 100 mV.
To do this, connect the DVM from the read-
out negative terminal to ground (chassis).

2. On each range, short the L, terminal to
ground and adjust the proper pot for 0 volts
at the read-out terminals. That’s all that 1s re-
quired.

If you discover that inserting a known in-
ductor in the circuit produces a slight error
on the read-out, remember that your standard
is only within 5%. Coils in the 250 to 2500
wH range have widely varying DC resis-
tance, causing linearity errors. Iron core coils
read truer due to less wire resistance than air
core coils of equal inductance.

Parts List
R1A 1k ohm pot
R1B 20k ohm pot
Ri1C 50k ohm pot
R2A 2.7k ohm
R2B 15k ohm
R2C 18k ohm
R3A 100 ohm
R3B 220 ohm
R3C 1200 chm
R4 10k ohm
R5 5.6k ohm
R6 250 ohm pot
C1 0.001 uF RS272-126
c2 0.47 puF RS272-1433
C3 10 uF RS272-1025
C4 1000 pF 16V RS272-958
C5 0.01 uF RS272-131
U1 7805 RS276-1770
U2 74HC132
L1 10 uF choke
L2 100 uF choke
L3 1000 pF choke
Drilled and etched PC boards are available for
$4.25 plus $1.50 S&H from FAR Circuits, 18N640
Field Ct., Dundee IL 60118.
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SPY ON THE EAHTH

e See live on
what
satellites In

= orbit see

Learn how you can beneﬁt graaﬂ from this exciting new
technology. Send $30 ($35 air, $4n overseas) for our
fantastic 12 diskette set of professional quality copyrighted
programs (IBM type) that does satellite trackmg, data
acquisition, image processing, file conversion and much
more. Diskette and information package includes all
programs, satellite views, C language source code for a
popular satellite image acquisition program, hardware
schematics, catalog and discount certificate.

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720




wrRe]  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* ] KW NO-TUNE POWER AMPLIFIER

» 48 MOSFETs SINGLE ENDED PusH-PuLL (SEPP) DESIGN
 BUILT-IN AUTOMATIC ANTENNA TUNER

* HIGH-EFFICIENCY SWITCHING POWER SUPPLY

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

with memory capacity of 1820 cha

designed using the same high tech-

nology found in JRC's professional

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

that incorporates 48 RF power MOS-

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

nels for instant QSY. Plus a high
efficiency switching power supply
(80V-264V) with power factor cor-
rection to supress AC line currents,
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

JRC| Japan Radio Co., Lid

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

Telex: 961114 JAPAN RADIO NYK
CIRCLE 159 ON READER SERVICE CARD




Number 10 on your Feedback card

Deluxe Function Generator

This simple project has many uses.

funcltion generator i1s one piece of

equipment found in the lab of nearly
every electronics technician and engineer.
In conjunction with an oscilloscope, a func-
tion generator can be used to test or trou-
bleshoot most gear found in the hamshack.
Unfortunately, commercial function genera-
tors are priced well out of the range of most
hams, and good used ones don’t often ap-
pear at hamfests. Consequently, I decided to
design my own! This simple, low-cost func-
tion generator features TTL, square-wave,

by David Cripe KC3ZQ

triangle, and sine-wave outputs, and
portable battery operation.
Design

I started out by defining the features |
wanted. This project had to be low-cost, us-
ing commonly available parts. It had to be
portable, operating from batteries. It needed
to have a TTL output for testing logic cir-
cuits, as well as vanable-amplitude square,

triangle, and sine-wave outputs. The sine
wave output must be relatively pure, with

the amplitude of the harmonics less than 1%
of the fundamental frequency. The frequen-
cy range of the function generator had to
cover 100 hertz to 10 kilohertz, which
would include most of the audio range. Af-
ter a few hours of breadboarding I arrived at
a circuit which met all of these require-
ments.

See Figure 1. This is a fairly simple de-
sign using only three ICs. All of the parts
are available at your neighborhood Radio
Shack, or from any well-stocked junk box.

i -+ J1 TTL OUT
r ——————————————————————————
: c4d
| 0.047
& - @ A =
! 71
|
|
. | L6 A c2
=9V : “T>0.047 T>0.047
& | 1 &
|
|
I
|
| ]
SW 1 : ‘ GND I
[ 2 Ul 3
lowm L B N 1
i ]
e s =y |
I'_ i
l ' D1-D4
: | IN914 R6
| I RE 10k
I | 22k &—+ A A
I N | & A l RS
I ot c7 10k
100k | R7 [ 4
: FREQUENCY ) s > 5 l 10k 12"}; " W g
' | * 1k I i |
1 8 5
|
| _Lcﬁ 20
I 0.047
. ;[‘ AMA
i
I , ?L
| 4 3l nn e i S R e e o sl S B R i s Sl i -3
: W X e J R12 .y
i FUNC TION 1/ %—,E_: 3 %, SW2b
I APy A =
i \ R11 ]
I ca R10 10k T ?:3 T /77
I 10uF 3
i 100k > Vi
| AMPLITUDE P R14
I 100
e s it i s AAA, g » J2 FUNCTION OUT

Figure 1. Schematic for the Deluxe Function Generator.
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The circuit can be built conveniently on one
of Radio Shack’s solder-pad breadboards,
such as their part #276-168, or you can pur-
chase an eiched and drilled PC board from
FAR Circuits, 18N640 Field Court, Dundee
IL 60118 ($4.50 plus $1.50 S&H).

After mounting the circuit in a folded alu-
minum box, 1 found its small size and
portablilty made it easier to use than any of
the commercial function generators I was
familiar with. I actually ended up taking it
o work with me 1o use at my job for those
applications where portability is preferred
over accuracy. | am now building my sec-
ond one!

The heart of the function generator is a
U2, a 555 timer. These ICs are tremendous<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>