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"™ Choose Your Mobile In 3 asy Steps:

Step] Choose Your Bands!

] Single Band: 2 Meters

Today's most popular band, the best place for new
hams to meet old hands, leam good operating
procedures. Very friendly, thousands of open

& autopatches evervwhere, Great for on/
oft-the-road help. Crowded, though, especially in
cities. Single-band mobile is easy to leam & use,
No-Code fnendly!

_J Multiple Band:
2 Melen’dd-l]ﬁ‘[Hz

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
“mhﬁlnfmﬂ:fha.'hixrﬂ-.mmnmu your station
as  crosshand full-duplex repeater. Gateway into

B 440 MHz

Next most ar band, less crowded with more
mgh-tech, "sman” repeaters offerng 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!

5
_| 2Meter/220MHz

For the unconvenhonal, this combines the most
popular & the least crowded bands. Gives access to
the people & services on 2M, plus the privacy &

space of 220, plus the advantages of telephone-
fike duplexing. Valuable where privacy isa concem.

1 220MHz

Fairly quiet, less crowded than 440, with almost
half as many repeaters and the same high-tech
functions. Plenty of open channels for semi-private
conversation. Ureat place 10 meet newcomers,
youngsters. ldeal for ham family, since all classes
have voice privileges on 220. No-Code friendly!

B 2M/440MHz/1.2GHz

If you live and breathe radio, these are the bands for

you! They give you the activity, the expandability
and the novelty. Particularly useful for advanced
hams nhﬂ“cﬂ.mlheun and live in the suburbs.

B 12 GHz

Radio’s new frontier for ham mnmi Ehmtcl
than 2M or 2204440 in the open,

even elevators & garages. E.m:ll
cities. Crystal clearreception. Signalscan be "bo
for distance. Number of repeaters increasing
than any other band.

!-II
_| |8 MultiBand

Widest selection of all: start with 2M/440. Add
No-Code Skywave privileges. Add 10M for
and Tech-Plus pavileges. Add 1. 2GHz forthe
If you're a shortwave buff, add scanming and
Additional capacity sold as add-on modules.

advanced operating systems unavailable on 2M.

220 e 1200 Mhz
MHz 3 :_-:-" e (1.2 GHz)
200 400 600 800 1000 1200

Step2, Choose Your Radio!

IC-28H 2 Meters IC-228H 2 Meters IC-229H 2 Meters

Even more features — automatic dialing,
S0W  power, ultracompact case.

IC-1201 1.2 GHz

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

IC-449H 440MHz

Same as IC-28, w/ color display, more
skip & scan features & pnonty watch.

IC-38A 220MHz

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

IC-3230A/H 2 Meter/440 MHz
SN A

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

IC_-_2410_A/H 2 Meter/440MHz

A natural for the city. Penetrates structures.
10W output, 20 memones & prionty watch.

IC-2330A/H 2 Meter/220 Mk

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

Same functions as IC-3230, plus ParaWatch
for receiving 2 signals on same band
simultaneously.

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

Step3 Choose ICOM!
e 1-200-450-6088

ICOM America, Inc., 2380 116th Ave NE., Bellevue, WA 98004

All stoted spechicahons subject fo change withaut nofice or obligotion. ARl ICOM rmdics sgnificantly
axcasad FLC reguiationd Imiting spurious emissions  MFAIY3

ICOM

IC-901 Modular MultiBand
World's only 6-band mobile amateur radio. 2M/440MHz

standard. Optional 220MHz, 1.2GHz, 10M, 6M, 2M-SSB,
or wideband receiver,




STARTEK internaTionaL me.
FREQUENCY COUNTERS

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
® Ultra fast response time -
8007% faster
® Extra bright LED digits
@ 3-5 hour battery operation
® Automatic clean dropout
® Maxmized sensitivity, <1mv typical
® 4 GHZ signal strength Bar Graph
® 2 ranges - & fast gate times
® 9-12V autopolanity power jack
® StarCab™ aluminum cabinet
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In Stock...Same Day Shipment:

Frequency Counters SPECIAL
1350 1-1300 MHZ
FREGUENCY 2 gate omes, quality & economy 1 19%
COUNTERS 3500 10 HZ-3500 MHZ

PRICED m Extramely wu;li.:. frequency range 23
15-8G not shown) 1-1500 MHZ
M-CABS & E_J“', high .=_‘-=_'¥‘.:-='-'_r.11:-‘,- Bar Graph 169
ACADAPTOR |3586 13200 MHZ :
Uhra high sensitivity, Bar Graph 248 .
New ATH™ Series
ATH-15  1-1500 MHZ, ATH 189 245,
ATH-30 12800 MHZ, ATH, ONESHOT 259 299
HST-15 HIGH STAB TCXO fact. inst. option,
0.2 PPM accuracy 100
| | A CCO0  Case for all models
305—5 81-2211 . |B TA-S0 Telescope BNC antenna
' . : ) ! 1Cc TA-90-L Telescope elbow antenna
' _ N D RD-150 150 MHZ rubber duck
800-638-8050 _ NN £ RD-2750 27-50 MHZ rubber duck
' R S F RD-800 B0OD MHZ rubber duck
N G M-207-IC Interface cable for MFJ-20/

. r ! % - ,_ 4 it 0 H P-T110 200 MHZ, 1x, 10x probe
= | | : .3 SEF J LP-22 Lo-Pass, audio usage probe

S : : Ry |k D10  Direct, 50 OHM probe
STARTEK inteanaTionaL INC.

HBHEM&,HHMH,FLW- COD fee $5. VISA, accepted. Prices & specifications subject 1o change without notice or obligation.
- CIRCLE 247 ON READER SERVICE CARD -

>
o

Terms: W charges U.S. & Canada 5% ($5 min., $10 max) Others add 15%. FL residents add 6% tax.
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THREE NEW MODELS STARTING AT sm.:.-.}ga;}
1800 MHZ SPECTRUM ANALYZER

ALL NEW op.s 10 DIGIT CENTER FREQUENCY msm.m"mn Fm cou
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1600 MHZ SPECTRUM ANALYZER | m: mm“ntr ENTS MODEL SA1B00A 1B
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8 ONE FULL YEAS
- WARRANTY
LﬂD CBNI'EE FREQUENI
OPTIONAL
SEE Opt.6 BELOW
*TWO-WAY RADIO SERVICE *EMI RFI TESTING | *CHECK SECURITY TRANS. AND RECIMHS ;
*TUNE CAVATIES, FILTERS, DUPLEXERS *TV-RADIO BROADCAST MAINTANCE *EVALUATE ALL RF BASED SYSTEMS
*CATY, MATY, SATELLITE SERVYICE *CHECK RF CABLES, RF AMPS & RF SYSTEMS “MARINE, AIRCRACT, HAM RADIO SERVICE
THE ULTIMATE LOW COOST SPECTRUM ANALYZER: TOTAL FLEXABILITY: Filln' Tﬂ::ﬂtmhuwun‘qw_wﬁhemfdl
Thats a bold statement but the ITC SA Series 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 width (dispersion), like all the other low cost Cable and Satellite TV systems, like the other low co
ratio Analyzers on the market today. You will have lyzers 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
electrical performance of the ITC mokel SAG600A, control the Vertical position the Baseline clipper and  Anslyzers qualify for the low cost classification. Well
SA1000A & the all New SAI1800A Analyzers. Sweep Speed, we also provide a fully adjustable Video we will just let you decide for your self.

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

s | Mooe [ suegtsyeo [ PRURNCT | schltn [ | MBI | M
DYNAMIC RESOLUTION Hﬂfu ’ﬂ‘ﬁﬁ' rﬁﬁ ﬁ:‘:‘:’f AT 10HK2
RANGE TUNE CLIPPER CONTS. CONT. REJ, B.Y
- 600MHZ 80dB

$1295.00 YES YES S500MHZ*
YES YES 500MHZ"
YES SO0OMHZI*

NO ZMHZ

NO NO NO 2MHZ

YES 2MHZ

Note: *add Opt. 6 for center frequency digital readout. Opt.6 & all so = 10 digit 1800MHZ stand alone Frequency Counter with | MV seositivity. Note: = For +/- SKHZ Narrow Band Filer add Opt.3 .,
mformation for other manufactures have been taked form current manufactures adds and spec. sheets. [TC does nol take resporsibility fnrlmrhnmwctmﬁmmﬂm hlmynmlmmmmmm

Opt.1 50 MHZ MARKER GENERATOR CALL FOR INTRODUCTORY OFFER $200.00 VALUE LIST NET
Xy Opt.d +\- SKHZ NARROW BAND FILTER EXTENDS LOW FREQ. RANGE TO 200kHZ ALL MODELS. $450.00 $300.00
AN Opt.5 1000MHZ BUILT-IN TRACKING GENERATOR 60dB DYNAMIC RANGE OUTPUT, 50.00 $250.00

Opt.6 CENTER FREQUENCY DISPLAY\1800MHZ FULL FUNCTION 10 DIGIT FREQUENCY COUNTER. .00 $275.00

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. MI/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER OK.
PRICES FOB NEWPORT BEACH (USA). CA. RESIDENTS FLEASE 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

CIRCLE 112 ON READER SERVICE CARD

$1595.00 |1 - iuomuz 80dB

$1895.00 |1 - 1800MHZ 80dB

$2895.00
PROTECK | P-7802 | $3500.00
AVCOM | PS65A | $2895.00

1 - TOOOMHZ 70dB
1 - TOOOMHZ 70dB
2 - 1000MHZ 60dB
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Number 1 on your Feedback card

NEVER SAY DIE

Wayne Green W2NSD/1

Another Extra Class
Convicted!

Of course it's just coincidence that
the hams who have been arrested and
convicted of crimes have all been Extra
Class. We all know how bad the lan-
guage on CB can get. Well, two people
have been arrested and convicted for
the outstanding use of foul language on
CB and both were Extra Class hams.
Now | see that NS3K has been arrested
for transmitting false distress signals on
14.313.

So much for the baloney about
Morse code keeping the riffraff out of
our hobby. More likely it's keeping out
good guys, otherwise we'd be seeing
some of our thousands of no-code
Techs getting into trouble.

Now, for you knee-jerk liberals, I'm
not putting down the code as a fun as-
pect of the hobby. it only seems to help
unbalance a small percentage of us, so
it's probably a reasonable trade-off. |
believe NS3K might be able to make a
good defense if he pleads that the
Morse code so scrambled his brain that
he was unable to function within ac-
cepted limits.

And I'm not saying that all Extra
Class hams are crazy. Not all. But I'd
sure like to hear from any Extras who
think they can round up at least three
non-hams who know them and who will
atiest to their possible sanity. | don't ex-
pect much mail.

Did KVAFZ Poison 14.313?

There is strong evidence that 14.313
has been infected with a debilitating
virus for which no known cure has yel
been discovered. There seems liltle
question but that Herb Schoenbohm
KV4FZ is the ham responsible for re-
leasing the virus. He is, by the way, an
Extra Class ham. You've probably read
about his conviction for phone service
theft.

Almosl everyone who tunes up on
14.313 seems to come down with the
virus. The best bet is 1o not even listen
to the frequency. Perhaps Dick Whiten
WB2O0TK can get his $10,500 fine for
jamming 14.313 reduced if he pleads
temporary insanity caused by Herb's
virus,

If the FCC is actually able to collect
anything on fines for outstandingly bad
operating on 14.313, they may have a

new source of revenue which could sig-
nificantly help the Treasury balance off
some of the pork barrel waste we can't
stop our congressmen from passing in-
to law. Sock it to ‘'em, Charlie.

Wayne Green Fails Again — Totally!

It's almost enough to discourage
someone . . . at least someone not af-
flicted with a Never Say Die complex.
No doubt a genetic mishap. I'm talking
(well, writing, actually) about my
abysmal failure to get you to keep noles
when you buy a new piece of ham gear
and let me know how it does for you. |
want to know about any problems you
have; any successes; how much fun it
is; and so on,

| happen to know you're buying ham
gear. | know you're buying new
transceivers, new antennas, stuff for
packet, RTTY, and so on. What | don't
know is how much trouble you've had
getting it going. | dont know what modi-
fications you've cooked up. | don't know
how your dealer has done in helping
you, or how the manufacturer has been
about helping you. I'm not up here in an
ivory tower in New Hampshire, so let
me know what's going on.

Other than the usual crapola on
14.313, what frustrations have you with
the hobby? Look, we don't have a pan
of the ham exams designed to eliminate
the insane, so we're going to have to
deal with a level of fruitcakes. As I've
explained, our school system guaran-
tees that we'll have a disturbingly high
percentage of people who are uncre-
ative, angry, subserviem, and prone to
religious causes such as environmen-
talism.

Worse, there’s more than enough
evidence o convince me that there's a
real possibility that the Morse code it-
self may be contributing significantly to
unbalancing those without a tight grip
on reality. | wish the ARRL would coop-
erate with researchers in fields like this,
but of course, as a true-blue dedicated
CW organization, | can understand their
reluctance to let this can of worms be
opened.

We don't know how much the code
damages us via just hearing it, and how
much may be due to the sharp square-
wave pulses of high energy RF from
our linears. | guess the best approach
is just to deny the whole thing and not
worry about it, and to heck with the re-

4 73 Amateur Radio Today = June, 1993

search already done. Scientisis are al-
ways being proven wrong, right? Just
remember a short while back to the nu-
clear winter, acid rain, ozone depletion,
and carbon dioxide panics. Oh yes, and
Alar. And weren't we running out of oll
pretty soon?

A Ton of Reviews

If you're interested in buying a new
piece of ham gear, you sure want to
know what you're getting into before
you run up your MasterCard account.
That means you wanl to check out a
product review. Well, guess which ham
rag has the most reviews? And has 'em
first? You probably guessed.

In 1992 we ran 33 reviews, and not
one of these products was reviewed in
CQ or QST before we published ours.
Not one! Heck, we beat QST on the
AEA FSTV system by 21 months, the
Ameritron linear by 10 months, the
Command Tech 2m linear by 19
months, and so on. How about the
Drake R87 We beat 'em by 16 and 17
months on that one! These are sup-
posed to be new equipment reviews,
not old equipment reviews. The other
two magazines reviewed only 25 prod-
ucts each in 1892,

If you've got the background and en-
joy writing, you can do worse than vol-
unteer to do new product reviews for
us. The prestige is awesome; the pay
sucks.

| started off asking for you to let me
know your reaction to anything new
you've bought. This holds even more
for kits. I've had a couple grumbles
about some kits, but then I've gotlen
enthusiastic letters from others about
the same kits. If you put together a kit
please let me know how it does for you.
| want to know if it's a good bargain.
Does it do what it claims?

In these days when parts for building
are almost impossible to find and circuit
boards are full of ICs, we're very de-
pendent on kits for our building fun.
Having spent many years at the work-
bench and still having a bunch of my
old homemade stuff out in the bam, |
want to do all | can o help newcomers
to the hobby to find out how much fun it
is to build stuff. I'd love to knock togeth-
er some kits, but every time | start to
buy one | get honest with myself. | look
at my desk, with a stack of unanswered
mail. | look at the homework | need to

do to put out my Declare War Update
newsletters for the New Hampshire
Economic Development Commission
and our legislature. Sigh. Plus, | want to
get to Dayton for a couple days, and |
have talks scheduled with a growing
number of chambers of commerce and
Rotary Clubs. So, | tell you what, I'll do
my Don Quixote bit, railing against the
political windmills, and you put the kits
together and let me know how they've
done for you.

Celiular and Cancer

As a radio expert you're expected to
be able to advise people on how seri-
ous this cancer business Is for people
using cellular telephones. | like the
statement by a Motorola researcher
that he would not use one for more than
30 minutes a day.

Yes, there is a lot more to be
learned, butl that doesn’t mean that
there isn't convincing evidence of the
connection. The weasel-words are that
we don't yet know how this happens.
That's the same excuse the tobacco
companies' paid scientists are using to
say they've not yet seen evidence that
convinces them of the tobacco-cancer
connection. I | were being paid as
much as they are I'd probably have
trouble being convinced too.

If you've kept up with Ross Adey
(K6UI) and his experiments, you know
he's proven a connection between 450
MHz RF and cell growth changes.
We're still learning about how cells
work and how they communicate.
There are both chemical and electric
communications, either (or both) of
which could be affected by magnetic or
radio fields. There could even be other
communications systems.

If you watched the PBS program on
sharks you know that some species of
sharks can track fish by their electric
fields . . . and this is in salt waterl Now,
if this system is built into sharks, which
have been around for hundreds of mil-
lions of years, we might want to find out
more about how this works and see if
something similar is at work in our bod-
ies.

One thing that has really upset re-
searchers is the incredibly low field
strength of low frequency magnetic
fields which can cause cellular
changes. These fields are far more de-
structive than ever imagined.

With RF it may tum out to be more
the modulating frequencies which are
detected by our cells than any effects
from the RF itself. This is why a couple
years ago | suggested that we not put
HTs to our head when PL tones are be-
ing used. Until Ross and the other top
researchers in this field prove that RF is
harmless, you have little to lose by con-
sidering it a potential danger and keep-
ing your head away from RF. Heck,
keep your whole body away from it.

I've been joking . . . sort of . . . about
how CW operators are crazier than the
rest of us. Well, there’s some reason 1o
believe that high-powered RF and pow-
er line magnetic fields from a CW-
keyed rig just might screw up our cells
beyond the ability of our system to self-

Continued on page 80
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2 Meter model AZ-21A
RX 118 - 135995 MHz AM

136 - 174 MHz FM 10 Meter model AZ-11
TX 144 147995 MHz M | RX 28 - 20,995 MHz FM
(CAP & MARS | TX 28.297 MHz FM

with permt) ]
i‘ 6 Meter model AZ-61
| RX 46- 54 MHz FM
- TX 50- 54 MHz FM

“Now Available...
6 & 10 meter 50 watt

mobile radios!”

AZDEN

COMMUNICATIONS DIVISION
147 New Hyde Pk. Rd. Franklin Sq., NY 11010

3 MORE REASONS
10 BUY AZDEN-
2 6 & 10 METER

= HANDHELDA!

Now, for the first time, Azden handhelds are available in
the U.S., and you can buy them dll‘Eﬂ[l}f from the faclury.
This means that you will receive the level of knowledge
and expertise that you want when buying a radio.

We also have in-house competent technicians, ready to
handle your service needs-quickly and efticiently!
Don't forget-all Azden radios come with a

2 YEAR LIMITED WARRANTY.

These great new Azden handhelds all feature:

* Rugged commercial construction

*5 Watts output-standard!

* Includes all functions
Other features include:

* Two level power out * Battery power saver

(5 and .5 watts)
¢ True FM modulation

¢ Double conversion receiver

* Sensitivity <@.16 uV for
12 dB SINAD

¢ Audio output .20 watts
* 4] memonies in two banks

* All CTCSS tones barten charger, charger
(encode & decode) stand, belt clip and hand strap

® DTMF paging & Code Squelch  Accessories:
¢ 7 DTMF telephone memory ¢ Soft carrying case, LC-16

Receives aircraft band & Waailss ¢ "
: _ rproof speaker
(AZ-21A only) microphone, SDX-514W

* Scan memory skip * External DC power cord,
* Auto power shut-off AD-16

To Place Orders: 1-800-643-7655

For Technical Assistance: 516-328-7501

Fax Number: 516-328-7506 ]

* Heavy dun metal heat sink
anchors belt clip, antenna,
connectors and controls

* Rubberized keys and controls

for non-slip performance

* Backlit keypad and display
with time delay

* Complete with 12v, 5 watt




LETTERS

Number 2 on your Feedback card

Klaus Spies WB3YBM, Niles IL
Wayne, as one who wants 1o be an
entrepreneur, | thought it's about time
| came out of the closet to agree with
all of those times you tried to motivate
everyone in your “Never Say Die" col-
umn. You're right: We should get our
fannies in gear, do what we enjoy, and
make a living at it. You've sel the ex-
ample with your undertakings.

I've never been certain of what to
start an entrpreneurship in (problem
number one), and (problem number
two) after getting laid off from a job of
nine and a half years (as an engineer-
ing technician for Motorola), I've been
banging my head against the wall try-
ing to figure out how to go about
putting into practice what you've been
talking about all these years.

Have you thought about writing a
"How-To" book for entrepreneurs who
want! to start an entrepreneurship?
(Doing an entrepreneurship on a limit-
ed budget would be a topic I'd like to
learn more about, too!) You can pul
my name on top of the lisl of those
wanting to buy a copy. I'll also be will-
ing to bet that if you print this in 735
“Letters” column there'll be a bunch of
people out there who'll beat your door
down for their own copies of this
book!

Ron Koyich VS6BD, Hong Kong
Way to go, Wayne! Thank you for
another excellent editorial, this one
in the January 1993 issue, on health
and child-rearing. | feel badly about
not giving more thought to the subject
before | had a child. Hopefully it will
benefit the unborn of those parents-
to-be who read it. Maybe not, though,
when you consider how many young
people do things without much con-
sideration of the consequences. |
know | did.

It's never too late to change our at-
titudes, however, and to embark on a
journey of learning more about our-
selves. Your edilorials have no doubt
had some influence on me—for that |
thank you.

On the subject of health, a book
that my wife and | have enjoyed is
Perfect Health by Dr. Deepak Chopra.
It explores mind/body connections.

Bob Brobst WB9UOF, Alexandria
IN In case you get the feeling that no
one reads your articles, | want to let
you know that | enjoy your controver-
sial editorials. | wish your comments
on electrical hazards around us had
been published earlier as our daugh-
ter-in-law recently lost her premature
daughter, very likely due to complica-
tions from her computer use of eight
to 10 hours a day as a sales rep.
Keep up the good work in bringing in-
formation to us in a method that
makes us think and search for more

From the Hamshack

information on our own, even when
many times we don't feel like we have
the time to spare.

Bob, I've been warning about
magnetic fields for several years now.
You must have missed some of my
editorials . . . Wayne

William B. Maddock WAQAIZ,
Florissant MO Regarding your
March “NSD” column: Ahal | can't be-
lieve that an intelligent American in
1993 still believes that the Japanese
really surprised Roosevelt or that
U. S. military intelligence let the coun-
try down. | worked as an intercept ra-
dio operator and cryptographer and |
worked with men who were assigned
to the Naval Intelligence Unit at Pearl
Harbor. The Intelligence Unit did its
job! On December 1, 1941, the entire
Imperial Japanese Fleet in the South
China Sea changed callsigns and
codes. Also, in the ensuing week, the
biggest Japanese secret regarding
the attack was masterfully put togeth-
er by Naval Intelligence at Pear Har-
bor. The secret: One fiotilla was to ob-
serve strict radio silence—the filotilla
which attacked Pearl Harbor. This
flotilla complied to the letter. Not a
peep or key click out of them.

Our guys out-foxed this plan and
within three days a complete callsign
matrix was reconstructed from trans-
missions made by the rest of the fleel
One fiotilla was missing. Conclusion:
This flotilla was the one sent to attack
the U.5. Almost at the same time a
spy was caught noting berthing infor-
mation at Pearl Harbor (which every-
one conceded would be the target
anyway, il war came). Condensation
of the above: One week before the al-
tack, experts in the field of Communi-
cations Intelligence saw what they
knew, given the situation between
Japan and the U.S., i.e. the callsign
and code change at the same time
could mean only one thing—war, and
war in a very short time. WASHING-
TON WAS NOTIFIED BY TOP SE-
CRET MESSAGE. Also, every com-
manding officer in the Pacific was no-
tified. Three days later, confirmation
that an entire war-strength flotilla had
broken off from the main fleet and had
maintained total radio silence. WASH-
INGTON AND PACIFIC COMMAN-
DERS WERE UPDATED. During this
week, with no reply from Washington,
General Short, Army Commanding
General in Hawaii, made several sig-
nificant steps to prepare for attack, in-
cluding relocation of most of the B-17
bombers to other airfields and
airstrips in the Hawailian islands to
avoid concentration of these valuable
long-range bombers. (Had he not
done this, there wouldnt have been
enough recon capability to find the
ships which bombed Hawaii.) Admiral
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Kimmel, the Naval Commander, per-
mitted all the ships to steam right into
their berths at Pearl Harbor as they
had done for months. They all came
into Pearl Harbor every weekend!
Kimmel apparently didn't take any ac-
tion to protect anything. He apparently
had no confidence in Naval Intelli-
gence. Both General Short and Admi-
ral Kimmel were relieved immedialely
and retired from active duty shortly af-
ter the war starited—and spent their
remaining years in disgrace.

Linda KJ5FC and Dan N5SUNU,
Brenham TX Wae visited your boat
(USS Drum in Mobile, Alabama) and
read as much as we could of your
newsleiters. It was hard to read with
so many folks coming through. We
wish you a greatl year in '83—Ilots
more good editorials and much more
success with Radio Fun.

Thanks for the note, Linda and
Dan. It was fun writing about our ad-
venlures during the war on the Drum,
and publishing the stories in the Drum
Newsletter. | probably should have
made copies available to interested
hams, but it just didn't occurto me . . .
Wayne

Joseph Lively KJ5FS, Fort Worth
TX Wayne, | must take some excep-
tion to your negative assessment of
the “service” value of ham radio. |
know that a large percentage of what
one hears on the bands is far from
service-oriented, but in this part of the
country the SKYWARN nets on 2 me-
lers perform a valuable service. Last
weekend | attended a "SKYWARN
School® and have just sent in my ap-
plication to join RACES so that | can
participate. | don't know about you,
but large hail and lomadoes scare the
#%%4&! out of me, and | like to be able
to keep track of that stuff!

| hope you're wrong conceming the
deleterious effects of magnetic fields;
it seems like il's getting to where ev-
erything is bad for one’s health. | think
a lot of hams use a lot more power
than they need to; many of them on
75 meters use 1500 watts to rag-chew
when they could go barefoot and
communicate just fine. | am in the
process of setting up an HF station,
and it'll be barefoot by necessity for
some time! | hope the high-power
guys don't biow me into the weeds. |
don't care whether I'm “30 over S9” or
not—I just want to be able to get
through decently. It seems to me that
if fewer people were so power hungry,
there would be fewer strong magnetic
fields for them to worry about. After
all, the FCC regs state that one
should use the minimum amount of
power necessary.

Erling A. Gruel WB90JD, Fond
du Lac Wi I've been a subscriber/
reader off and on since the mid '70s
when | got my first ham ticket. | got
onto 2 meter FM, and thought re-
peaters were the best thing to happen
to ham radio . . . litlle did | know. In
the last several years, I've keplt seeing
packel radio editorial comments in

your columns, and just couldn’t pic-
ture mysell using a computer to com-
municate with other hams. Part of the
problems was that | didn't really un-
derstand computers and the jargon
very well . . . and was a bit afraid of it,
tool

After one-too-many Wayne packet
rantings, | got brave. | thought: Oh
well, why not try it? So | assembled a
budget computer system that every-
one could laugh at (and some didl).
For about $200 | got an old Com-
modore 128, a couple of 1541 disk
drives, a parallel interface (did | say
that?), and an Epson 9-dot matrix
printer. Then | really did it—for Christ-
mas | had the wife give me an MFJ
packet circuit card to fit into the back
of the 128. Cheap, yes . . . but it
works!

WOW! What a different world in
ham radio! Yeah, | made mistakes
(still do!), but | found my touch-typing
handy here! After 40 or so days on
the air, it's a real challenge, it's inter-
esting, and it's FUN!

As a sideline, | leamed more about
computers than | thought | could, and
now | even use the system for other
things, like assembling frequency lists
for my scanner radio from research in-
to FCC records. Makes nice copy, and
| don't have to have a lol of paper ly-
ing around . . . the whole thing is
stored on disk until | download it to
the printer! (Sounds like jargon to
me.)

| always say, “You never get a '‘bum
steer' from Wayne!"

Dave Kaiser AL7HG, Dhahran,
Saudi Arabia | have just received the
January issue. You asked, why don't
some hams get involved in packet?
In my case, my interest in ham radio
is as a rag-chewer and in getting to
talk to a lot of different people in a lot
of different places.

| am a sometimes DXer; | collect
DX cards when | happen to run
across one. I've averaged 10 cards a
year since becoming a ham, and |
probably got a lot of those during my
first several years as a ham, and less
since (perhaps due to better band
conditions back in the '60s). If | were
an avid DXer and interested in obtain-
ing cards with the help of a DX asso-
ciation repeater, | might inveslt in
packet, but I'm nol THAT much of a
DXer.

| presume many hams work in
computer-related fields. | stare at a
computer screen all day; | sure don't
want to come home and do the same
thing as a hobby.

In my opinion, the new law limiting
scanner frequencies is TERRIBLE.
We have technology available to do
a lot of things, and hams have a
license that theoretically permits them
to use it, and yet it's possible for
a sellf-interested group (cellular in-
terests) to sneak through a law that
has long-range effects on every-
one. Many third world countries pro-
hibit ham radio transmissions and
the sale of ANY scanners. Is that

next? H



Low Cost GaAsFET ACCESSORIES
PREAMPS

ING-() /575
ONLY $59 = fly

wired &tesied

FEATURES: S

« Very low noise: 0.7dB vhf, 0.8dB uhf

« High gain: 13-20dB, depends on freq
* Wide dynamic range - resist overioad
» Stable: low-feedback dual-gate FET
“Specily tming range: 26-30, 46-58, 137-152.
152-172, 210-230, 400-470, 800-960 MHz

:;r_:___:_u. ; g! - *
‘.ﬁﬁ,%‘?‘;ﬁ;ﬁ;" 0 LN u u "( )
049 B MINIATURE
i PREAMP

ONLY $29 s $44 ,ireastestea

» 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 rados.

*Speclly wwning range: 2535 3555 5590
80120, 120-150, 150-200, 200-270, 400-500 MMz

LNS-(°)
IN-LINE Exy ’
PREAMP S
ONLY $89 . $1719 wireastested

» 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 indl.
*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 vhi, $110 uhf. *Specity tuning range:
142- 150, 150-162, 162-174, 213-233 420470

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

be used as a contest CQ caller or as a
“radio notepad” to record up to 20
seconds of received transmissions for
instant recall. As a repeater ID'er, it will
record your voice, using either the built-
in microphone or an external mic. 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 swilch. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anything
Eﬂu might want to recall later. Play it

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

TD-3 SUBAUDIBLE TONE DECODER/
ENCODER. Adjustable for any tone.
Designed especially for repeaters,
with remote control activate/deactivate
provisions ____kit $29, wired & tested 369
COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier ........ kit $49

CWID, Diode prn?rammed 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 399, wit $155

TD-2 TOUCH-TONE DECODER/CON-
TROLLER. Full 16 digits, with toll-call
restnictor, programmable. Can tum 5

H E C E IVI N G functions on/off. Great for selective call-
CO NVE RTE HS 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 spesker until someone calls you
by sending 4-digit tl signal but may aiso
be used fo tum on autopatch or other
device ...... edia kit $49, whit 389

AP-3 AUTOPATCH. Use with above for
repeater autopatch. Reverse patch and
phone line remoie control are sid

veeriinneee.. kit $89. wired & tested $148

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

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,
144-146, 145-147, 146-148, 220-222,
222-224 MHz, 432-434, 435-437,

435.5-437.5, and 439.25 (to chan 3).
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MO-202 FSK DATA MODULATOR
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,
telemetry gear, etc. ...... kit $49, w&t $79

DE-202 FSK DEMODULATOR. For
receive end of link. ...... kit 349 w&t §79

9600 BAUD DIGITAL RF LINKS. Low-
cost packet networking system, consist-
ing of MO-96 Modem and special
versions of our 144, 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or 50W

[ &
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XV2 for vhf and XV4 for ubf. Models to
convert 10M ssb, cw, fm, sic. to 2M, 220,
222 432, 435 andatv. 1W output

Kit only $89. PA's up to 45W available.

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

Send 82 for overseas air mail.
Order.by mail, fax, or phone (912 AM, 1-5 PM eastern time.)

Min. $5 S&H Chﬂl’gE for first pound plus add'l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0.D.

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

REP-200 REPEATER

A microprocessor-controlled repeater with autopatch

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

We don't skimp on rf modules, either! Check the features on R144

Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squeich.

Other models available:

Kit $1095; w&t only $1295!
Voice ID Option 5188.

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.

« Available for the 50-54, 143-174, 213- «Owner can inhibit autopatch or re-

233, 420-475, 802-828 MHz bands. peater, enable either open or closed
oFCC type accepted for commercial access for repeater or autopatch, and
service (hi-band and uhf). enable toll calls, reverse patch, ker-
» Rugged exciter and PA. dasigned for chunk filter, site alarm, aux rowr, and
continuous duty. other options.

« Power out 20W 50-54MHz; 15W (25W »Cw speed and tone, beep delay, tail
option avail.) 143-174MHz; 15W 213- timer, and courtesy beep type can be
233 MHz; 10W uhf, 10W 802-8928MHz. changed at any time by owner pass-

= Avallable add-on PA's up to 100W. word protected dtmf commands.

»Six courtesy beep types, including « Auxiliary receiver input for control or
two pleasant multi-tone bursts. cross linking repeaters.

«Open or closed access autopaitch, » Many built-in diagnostic and testing
toll-call restrict, auto-disconnect. functions using microprocessor.

«Reverse Autopatch, two types: +Color coded LED's indicate status of
auto-answer or ring tone on the air. all major functions.

« Pulse (rotary) dial option available. = Welded ri-tight partitions for excier,

«DTMF CONTROL: over 45 functions pa, receiver, and controller.
can be controlled by dimf command. « 3% inch aluminum rack panel, finished
4-digit control code for each function. in eggshell white and black.

FM EXCITERS: 2W continuous
duty. TCXO & xtal oven options
FCC type accepted for com’]
high band & uhf.

« TA51: 50-54, 143-174, 213-233

F

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

Also available in ri-fight enclosures, and with data modems.

MHz . kit $109, w&t $189.
TA451: 420475 MHz

kit $109 w&t $189
TAS01; 802-928 MHz,
(0.5W out); wi&t $219.
VHF & UHF AMPLIFIERS.
For fm, ssb, atv. Output levels from
10W to 100W. Several models starting at $99

M RECEIVERS:

R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front eng,
0.15uV sensitivity! Both crystal & ceramic
if fiters plus helical resonator front end
for exceptional selectivity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch, afc
tracks drift. ...kit $149, w&t $219,

R451 FM RCVR, for 420-475 MHz.
Similar to above. .. kit $149, wit $219
R901 FM RCVR, for 902-928MHz
Triple-conversion, GaAs FET front end
.$169, wii $249

R76 ECONOMY FM RCVR for 28-30, 50-54. 73-76, 143-174, 213-233 MHz,
wlo helical res or afc. . Kits $129, w&l 5219

R137 WEATHER SATELLITE RCVR for 137 MHz. Kit 3129, w&t 3215.

OUR 30TH YEAR!

/:am ronics, inc.

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

Domino’s Pizza Delivery
Driver Summons
Assistance with Ham Radio

Only two days after receiving his ham radio
license, Store 7036 driver Doug Graham
KB7RKY used his newly-acquired skill to sum-
mon help to the accident scene he had just
discovered.

Being the first on the scene, Graham
jumped out of his vehicle and immediately in-
vestigated the wreckage for injured bodies.
Relieved that there were no visible life-threat-
ening injuries, Graham quickly and profession-
ally used his amateur radio to call for help.

After following the standard emergency pro-
cedure for ham radio operators—calling
“break, break, break™—Graham finally heard
back from someone offering assistance.

“I put out a call to any ham radio operator in
the Louiston/Clarkston valley for help,” said
Graham. “And then another ham operator
(Betty Drinnon N7IPU) came back. She said,
“KB7RKY, how can | be of assistance?”

After asking her io call the sheriff's depari-
ment and Rescue One, Graham then moved
his own car out of the roadway and began di-
recting traffic around the accident. Reprinted
from the March 5, 1993 "Pepperoni Press,” the
newsletter for Domino’s Pizza.

FCC Proposes Ham Band
Spectrum Sharing

Three FCC Public Notices were recently is-
sued underscoring the fact that we as ama-
teurs should get used to the idea of sharing
spectrum with other services. Actually, most
VHF and higher frequency spectrum is
shared. The three news items that the FCC re-
leased concemn the 1.25 meter, 70 cm and 33
cm ham bands.

Until August 1991, the Amateur Service
had access to the entire 220 to 225 MHz band
on a secondary basis. The FCC separated this
shared spectrum into two exclusive segments.
The primary reason given was to accom-
modate new narrowband technology which
would not be compatible with amateur opera-
tions.

The Land Mobile Service got the 220-222
MHz portion for narrowband business radio.
Ham radio was allocated the remaining three
megaheriz, 222-225 MHz. The biggest loss
was at 220.5 to 221.9 MHz, which amateurs
used for control links.

The FCC received more than 550 requests
in 1991 asking that they review the 220-222
MHz reallocation. In response to these Peti-
tions for Reconsideration, the FCC said they
thought that in certain areas of the country,
some relief was indeed justified. They said the
Commission would entertain a request for re-
placement spectrum and asked the ARRL to
make a specific proposal showing how ama-
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teur operations could use shared spectrum
without causing interference to existing users.

After considerable amateur and profession-
al testing, the ARRL filed a petition with the
FCC. They asked for access to 216 to 220
MHz on a shared basis to “ . . . provide reac-
commodation for . . . present and future wide-
band date intercity links and other point-to-
point fixed amateur stations . . . displaced
from the 220-222 MHz band.” The ARRL said
it was not possible to relocate displaced data
operations at 222-225 MHz due to the exis-
tence of extensive 1.25 meter repeater net-
works,

The 216 to 220 MHz band is primarily allo-
cated in the United States to the Maritime Mo-
bile Service. The Automated Maritime
Telecommunications System (AMTS) operates
80 channels on this spectrum. To reduce inter-
ference, the League agreed that amateur ac-
tivity at 216 to 220 MHz should be managed.
A power level of 50 watts was suggested, as
well as specific frequency coordination, On
March 5th, the FCC released a bulletin stating
that it would adopt a Notice of Proposed Rule
Making to provide “ . . . a secondary allocation
for the Amateur Service in the 219 to 220 MHz
band to be used for amateur auxiliary station
(point-to-point) packet backbone networks and
other amateur point-to-point fixed communica-
tions.”

The Commission also recommended oper-
ating limits and other measures to ensure that
these amateur operations do not cause inter-
ference to primary operations in and adjacent
to the 219-220 MHz band. We will not know
the extent of these controls until the exact text
of the NPRM is issued.

On March 10th, the FCC proposed to allo-
cate the 449 MHz band for wind profiler radar
systems (sensitive pulsed radars that measure
wind speed and direction at altitudes between
1,500 and 53,000 feet) and asked the public
whether they should be accommodated in the
915 MHz (ISM) band as well. This really was
not a surprise since the government has been
investigating several VHF and UHF homes for
wind profilers for several years now.

The first thing that comes to mind to most of
us is that 420 to 450 MHz is allocated to the
Amateur Service. Does this mean that the
Amateur Service is losing access to more
spectrum? The answer is no! We must
remember that amateur radio uses the 70 cm
ham band on a secondary basis. What it does
mean is that we will be gaining another shar-
ing partner.

The primary user of the 420-450 MHz band
is Government Radiolocation. Government
frequencies are assigned by the NTIA (Nation-
al Telecommunications and Information Ad-
ministration) and not the FCC.

The good news is that the impact on the
Amateur Service should be minimal. Wind pro-
filer radars are generally located in remote ru-
ral locations and not near the 30-mile radius of

most 70 cm repeaters located in population
centers. Furthermore, the government has
agreed to take whatever steps they can to
minimize the impact of wind profilers on exist-
ing amateur repeater users, and installation of
the wind profiler network is not expected to
begin for another five to 10 years. That will al-
low plenty of time for repeater owners and
wind profiler planners to determine what steps
need to be taken to minimize interference 1o
one another.

The 33 cm ham band at 902-928 MHz is
lightly used by the Amateur Service. Theoreti-
cally, FM repeaters are supposed to be oper-
ating on the band with inputs at 906-909 MHz,
matched with 918-921 outputs. Amateur TV
and packet operation also have extensive ham
band-planning at 33 cm. For the most par,
however, 902-928 MHz is not used by the ham
community.

Internationally, the 33 cm band is allocated
to the Fixed Service on a primary basis, with
Amateur, Mobile and Radiolocation secondary.
The pecking order is slightly different in the
United States where the primary users are
Government Radiolocation and ISM (industri-
al, Scientific and Medical) use. ISM bands are
often referred to as “junk® bands since they
provide a home for aimost any device that ra-
diates energy. Even microwave ovens cook on
915 MHz.

On March 11th, the FCC said they would be
permanently allocating shared use of 902-928
MHz to Automatic Vehicle Monitoring (AVM)
systems (used to locate and track vehicles us-
ing non-voice methods, and to relay informa-
tion to and from vehicles). The FCC proposed
to expand the service to encompass location
of all objects, animate and inanimate, and to
allow licensees to provide service on a private
carrier basis to individuals, the federal govemn-
ment and business band users.

The AVM Service will be renamed the Loca-
tion and Monitoring Service (LMS) which the
FCC defines as the use of non-voice signaling
methods from and to radio units to make
known the location of such units.

The FCC suggested that wideband LMS
systems be licensed on the 904-912 and 918-
926 MHz bands and narrowband LMS sys-
tems at 902-904, 912-918 and 926-928 MHz.
The Commission believes that wideband sys-
tems are capable of operating in a shared en-
vironment, but asked if there is a need to pro-
vide spectrum exclusively for some period of
time.

Sharing our spectrum with other radio ser-
vices and the U.S. government is covered in
the Amateur Service Part 97 rules at section
97.303. Since the Amateur Service is a sec-
ondary user of all UHF and higher frequency
spectrum, we simply have io accept any inter-
ference that might be generated by those
services designated as primary and we must
not interfere with their operation. TNX W5YI
Report, Vol. 15, Issue #7, April 1, 1993. [
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Number 4 on your Feedback card

The Ubiquitous Coaxial

onnectors . . . can’t live with 'em, can’t

live without 'em. Coaxial connectors,
especially, are a real bugaboo for many
hams faced with the challenge of installing
them in a proper, professional manner and
trying to keep the weather elements out of
them for any length of time.

Fear not! Coaxial connectors are truly
easy to install properly—it just takes the
right tools and training (like any job). Lucki-
ly, the right tools are likely to be in your
own toolbox, or at least at the local discount
hardware store. Let’s start with the most
popular connector in amateur use for 1.8

through 220 MHz, the “UHF” type PL-259.

PL-259 “UHF” Connectors

PL-259 “UHF" connectors are so named
because way back when they were invented,
any frequency above 100 MHz was consid-
ered to be Ultra High. These were the fre-
quencies of our earliest radar systems, and
little work had ever been done, except by pi-
oneering experimenters, above this frequen-
cy range. Since that time, we have redefined
our spectrum to divide it up in “decade”
(factors of 10) ranges, and UHF is now de-
fined as 300 through 3,000 MHz. (*VHE,”
the next decade range below, is defined as
30 through 300 MHz; “SHF,” the next
decade range above, is defined as 3,000
through 30,000 MHz; etc.).

Connector

by Steve Katz WB2WIK/6

In any case, UHF connectors are badly
misnamed because they really don’t work at
all well in the real UHF spectrum and their
use should be confined to the MF (medium
frequency), HF (high frequency, or 3-30
MHz) and VHF ranges. The reason PL-259s
work so poorly at Ultra High frequencies is
that they are not constant-impedance devices
and their physical dimensions are such that
they can appear as quite an impedance
“bump” (or discontinuity) in the UHF range.

This bump can cause attenuaticn, which
of course is normally undesirable, so PL-
259s are best used in the frequency ranges
where their impedance discontinuity will be
of no consequence. (The bump is created by
loose mechanical tolerances in the PL-259
connector design, as well as by variations in
the diclectric materials used, construction by
different manufacturers, and so forth.)

So, now that we know where we should
be using UHF connectors—or at least where
their inadequacies can be tolerated—let’s in-
stall one on a cable.

The PL-259 is designed to accommodate
coaxial cables measuring 0.405" outside di-
ameter, like RGBA/U, RG213/U, etc. The
rear (cable-entry) end of the connector body
has internal threads which allow the connec-
tor to be literally screwed onto the mating
cable’s jacket, making a secure mechanical
connection prior to any soldering operations.

If you have been installing PL-259s without
screwing the connector body onto the cable
jacket, you've been doing it wrong, and the
results can be devastating to prolonged per-
formance.

PL-259s can also be modified to accom-
modate the smaller-diameter cables, like
RGS58/U (and A/U, C/U, etc.), RG59/U and
RG8X (or RGEM) “mini-8" cables. This
modification involves using the correct “re-
ducer” size, type UG175/U for RG58 and
UG176/U for RG59 or RG8X, which is
screwed into the rear end of the connector
body as part of the assembly operation, and
prior to any soldering. Whether using the
larger-size cables (0.405" o.d.) or the small-
er-size cables (which are 0.195" or 0.242"
respectively), the rear-end internal threads in
the connector body are always used.

UHF connectors are available in a variety
of construction materials and finishes, but
the essential!dimensions should always be
the same. Popular finishes include bright
nickel (“Astroplate” from Amphenol, for ex-
ample), silver plate, and gold flash. Popular
dielectric materials include Rexolite, Pheno-
lic and Teflon. Combinations of plating fin-
ishes can be found in a single connector. |
find the easiest ones to work with are silver-
plated (at least the body should be silver-
plated, if not the connector shell), with
Teflon dielectric. The reason for this is that
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1.8-170 MHz HF/VHF SWR Analyzer™
MFJ-209 If you

3 95 jon't need a

1 09 built-in
frequency counter but
want 1.8-170 MHz
confinuous coverage and
smooth vernier tuning,
choose the MFJ-209.

It’ll help get y uur

dntennaﬂ 1n lt\HT
49
’Iﬂ'H)I.ll LCD frequency ca:mme:r Has jack for

xtermnal counter. Use 6 AA cells
r 110 VAC MFJ-1312B. $12.95.
x214x6% inches.
\TFJ Bandswitched Dip Meter™
— MFJ- 'fﬂga The MFJ-203
I - e is a sensitive
5 5 99 Bandswitched
- Dip Meter™ that covers all

hams bands from 160-10
Meters. There are no plug-in
tuning coils to keep up with
or break.

It’s the casiest dip meter
you'll ever use — just tune
for a dip. There's no
sensitivity control to
constantly adjust.

Saves lll"ﬂL and takes
esswork out of pruning antennas, winding
ils, measuring inductance and capacitance,
zasuring velocity factor and electrical
1gths of coax. Determine resonant
squency of tuned circuits and antennas.
easure Q of coils. Also use as signal
nerator.

Has detachable coupling coil, dual FET
zillator, op-amp meter dmphf' er and jack

- external frequency counter. Use 9 volt
tery or 110 VAC with MFJ-1312B.

2.95. 7%2x2%x2% inches.

MFJ - MFJ’s newest, most
versatile SWR Anabvzerm
5 1 9 9 95 covers more uencies
y MFJ SWR
-1 8-170 MHz confinuously.
It has smmth vernier tuning and a
built-in 10 digit, high accuracy, high
contrast LCD counter that
makes SWR in the sun easy.
This wide range MFJ-249 covers all
frequencies between 1.8-170 MHz
including all ham bands from 160 Meters
to 2 M&Iers commercial 2-way radio.
police, fire, FM broadcast, military,
marine and shortwave.
A velvet smooth vernier reduction drive
makes it easy to set frequency prescisely.
It’s battery powered and handheld size.
You can take it right to your antenna and

work on 1t until it’s just the way you want it.

Here’s what it does . . .

The MFJ-249 SWR Analyzer™ gives
you a complete picture of your antenna
SWR over an entrie band -- without a
transmitter, SWR meter or any other
equipment!

Reading SWR is automatic. All you do
i plug in your antenna, set your MFJ-249
SWR Analyzer™ to the frequency you want
and read your SWR - it couldn’t be easier!

10-160 Meter HF SWR Ana!yzer“'

MFJ-207 HF Analyzer™
will help vou build antennas
that'll mﬂke working DX
almost routine.

Just plug in your coax to
find the SWR of any HF
antenna on any ham band
10-160 Melers Has jack for
external frequency counter.
Use 9 volt battery or 110
VAC with MFJ-1312B,
$12.95. 7%4x2%x2% inches.
ME] Antenna Resistance Analyzer™

s MF]- ’{}; 5 Need 131
measure me
89 feedpoint

resistance of your antenna at
Its I'LHDH:J.II[ frequency?
Ely lug your coax into
MFJ-205 Antenna Resis-
mm e Analyzer™. find your
antenna’s resonant frequency
by tuning the frequency
control for minimum meter

it’s calibrated resistance meter.

It's
networks for your antenna.

Rmds up to 500 ohms RF resistance and
covers all ham bands 160-10 Meters.

With a conventional antenna bridge you
have to constantly alternate between adjusting
the null and frequency controls until you find
the best null.

Has jack for external frequency counter.
Can ht: used as an RF signal generator. 7%2x
2'4x2'% inches. Use 9 volt battery or 110
VAC with MFJ-1312B, $12.95.
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n,ddmg Then read your feed- SWR Analyzers™,
pmm resistance dire rrh from Resistance MEIEF“" and Antenna Bridge™.

reat for designing impedance matching accuracy 1

Here’s what you can do . . .

You can instantly find your antenna’s
true resonant frequency right at your
feedline — that’s somehting a noise bridge
ju:.{' can’'t do.

ou can shorten or lengthen your dipole
or mobile whip and see llggﬁffeit =
immediately.

You can monitor how SWR changes as
you adjust your beam or vertical — you'll
know right away if you should lengthen or
shorten it.

You can see how SWR varies over an
entire band . . . find 2:1 SWR bandwidths
. . . adjust mobile antennas in seconds .
find all resonant frequencies of multiband
verticals, dipoles and beams . . . tune up
your antenna tuner without transmitting.

You get three instruments in one

You get three instruments inone . . . a
low distortion RF signal generator . . . a
sensitive high accuracy 170 MHz frequency
counter . . . an SWR Analyzer™

Has BNC connector for use as high
accuracy frequency counter. Counter has
four gate imes, .1 Hz resolution, 1
|0 MHz crystal time base with adjustable
calibration.

Use 6 AA cells or 110 VAC with
MF.I 1312B, $12.95 4x2'42x6% inches.

2 Meter VHF SWR Analyzer™

s MFIJ-208 1::1 J-208
7995 eter VHF
M Analyzer™

finds the SWR of any antenna
from 138-156 MHz.

Jack for extemal frequency
counter. Use 9 volt battery or
110 VAC with MFJ-1312B,
$12.95. 72x2':x2% inches.

For Commercial VHF Radio

Same as MFJ-208 but for
commercial VHF. MFJ-217.
$79.95, covers 30-50 MHz and
MFJ-218. 579.95, covers
150-170 MHz.

600 MHz l[lDigitLCD Cnunte_r

S Q@S5 e

frequency counter tu your
station and get high accuracy
uency measurements to 600
MHz with 10 digit precision.
Em'y-u:r-macl /4 inch LCD
dlgn‘.s don’t wash out in

sunlight like LED:s.
with MFJ
Dip Meter™, Antenna

.1 Hz resoultion, h]gh

m 1[} MHz crystal time base.
Use 9 volt battery or 110 VAC with
MFI-1312B, $12.95. 4x1%x5'% inches.

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH(8324)
« 1 year unconditional guarantee * 30 day money back

mHﬂmuﬁsﬁmWJ-mm
ENTERPRISES, INC.

MF Bux-1»94 Miss. State, MS 39762

(601)323-5869; 84:30 CST, Mon.-Fri.
MF]J .

FAX: (601) 323-6551; Add S6 sh.
Hmaﬂmmmm © 1997 MF] Emerprises. Inc
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the silver-plated body accepts soldening at a
lower temperature than nickel-plated connec-
tors will, making the soldering operation a
much easier job; and the Teflon dielectric
will withstand soldering heat better, and be
less hydroscopic (will absorb moisture less
easily) than other materials. The silver-plated
Teflon-dielectric connectors cost a bit more
than other constructions, but I find they’re
usually worth the small amount extra.

Installation

To do a professional job in the installation
of a PL-259, you'll need an X-acto knife or
a sharp single-edged razor blade (sold in
wallpaper/paint shops for a few cents each
in boxes of 24 or so), a sharp pair of scis-
sors, similar to manicuring scissors (avail-
able in stainless steel for about $5), and a
heavy-duty soldering iron, usually a “gun,”
rated at 260 watts or more, like the Weller
D550 or equivalent, It doesn’t pay to try us-
ing a smaller soldering gun because the heat
transfer to the connector will take too long
and can cause damage to the cable. If you
can’t heat up the connector body to the sol-
der-melting point (about 230 degrees C for
standard 60/40 alloy solder) in just a few
seconds, you're taking too long and will be
frustrated. You'll also need some rosin-core
solder, usually 60/40 (tin/lead ratio) or 63/37
alloy, 0.047" or 0.050" diameter. The most
expensive item here is the big soldering gun,
which could cost as much as $50 or so if you
don’t already own one.

Prepare to work on a non-metallic surface
because a metal surface will act as a heat
sink and draw heat away from the connector
so rapidly that soldering will become a diffi-
cult task. I do most of my PL-259 soldering
on a slab of ceramic (like a large piece of ce-
ramic tile from a bathroom, kitchen or foyer
floor—available for free as “*scrap™ or “sam-
ple” from most flooring shops). Ceramic is
an excellent material because it will with-
stand very high temperatures without bum-
ing and 1s a lousy heat sink.

Prepare the cable end for installation of
the PL-259 as follows:

(1) Shde the connector “shell” or “nut”
over the end of the cable, with its internal
threads facing towards the cable end, and
push it far enough down the length of cable
so that it’s out of the way.

(2) Use the razor blade to cut all the way
through the cable jacket, braid, and dielec-
tric materials, stopping at the copper center
conductor (you can feel it when you hit this
obstacle), using vigorous pressure at first to
cut through the braid, then lighter pressure
as you slice through the dielectric. Don't use
so much force that you cut into the center
conductor with the blade. If, after you're
done, inspection reveals that you have cut
into the center conductor a bit, cut off and
discard this piece of cable and chalk it up to
experience, then try again. With a bit of
practice it is easy to know how much pres-
sure to use and to stop applying pressure as
soon as the blade touches the center conduc-
tor. Perform this operation at 5/8" (0.625")

12 73 Amateur Radio Today * June, 1993

from the end of the cable. Once you've suc-
cessfully sliced through in one spot, hold the
razor blade in a fixed position with one hand
and rotate the cable 360 degrees so that 1t
cuts in a similar manner all the way around
the cable.

(3) When you're done, pull off the piece
you’ve just sliced through, exposing 5/8" of
undamaged center conductor (Photo 1B).

(4) Now use the razor blade to slice
through only the cable jacket, which will not
offer much resistance to penetration at all.
Do nor use enough force to cut into the braid
material. Make this cut another 5/8" down
the cable, or 1-1/4" from the end of the cop-
per center conductor. Rotate the cable 360
degrees again, this time slicing through only
the outer jacket material. When you 're done,
pull off the jacket material you’ve just sliced
through, exposing 5/8" of nice, undamaged
braid material (Photo 1C).

(5) Inspect the exposed cable end to be
sure no braid “hairs” protrude beyond the
freshly-cut dielectric maternal, risking short-
circuiting to the center conductor. With prac-
tice, you'll find there won’t be any hairs, es-
pecially if you use a new, sharp razor blade.
If any braid hairs protrude beyond the di-
electric and look like they might short cir-
cuit to the center conductor, use the small,
sharp scissors to cut them off, one by one.

(6) Now, line up the connector body with
the end of the prepared cable so that the cen-
ter conductor will center itself with the
0.150" diameter center pin of the plug. If
your coax has a stranded center conductor,
inspect the strands to make sure they are
tightly wound together, with no “rogues”
sticking out. If any strands are sticking out,
gently twist them back together by spiraling
in the same direction as they already were in
the fresh coax, making a neat, tight bundle
for the center pin.

(7) Next, begin inserting the connector
body onto the prepared cable end, twisting
the body clockwise as you push gently on 1t
You’'ll find that within a very short distance
the internal threads in the rear end of the
connector body will “grab™ the jacket mate-
rial and bite into it quite well, resisting the
rotation. Continue to gently push on the con-
nector, while rotating it clockwise, until the
cable is firmly “seated” inside the connector
and no further progress can be made. At this
point the center conductor should protrude
slightly (about 1/8") from the end of the cen-
ter pin hole (Photo 1D).

(8) Now you’re ready to solder! The cable
braid should be showing through all four
PL-259 body “holes,” which are there pre-
cisely for soldering. Place the connector
down on your soldering surface with one
body hole straight up, and place a gentle
weight on the cable a few inches away from
the connector to hold it in place. A heavy
book is a good weight. Don’t clamp the ca-
ble in a vise or anything that can crimp it too
hard. Coax 1s fragile stuff. Pull the trigger on
your soldering gun, and wait a few seconds
for the tip to heat up to soldering tempera-
ture, which will usually be indicated by a bit

Photo 2.

of smoke coming from the tip. Holding the
solder in the other hand, apply the gun’s tip
to the connector body, right over the solder-
ing hole, and hold it firmly in place for a
few seconds to allow the connector to heat
up. Now apply a small amount of solder to
the joint between the iron’s tip and the con-
nector body, and wait a few seconds for it to
flow. Once the solder has flowed, move the
iron’s tip just a small distance (maybe 1/16")
out of the way so the connector hole and
braid are exposed, and feed the solder right
into the hole. Wait another few seconds for
the solder to flow into the hole and com-
pletely cover the braid and the hole. When
the solder has flowed properly it will look
bright and shiny, even after you pull the iron
away.

(9) Now, rotate the connector 90 degrees
and do the same thing in the next solder
hole. This one will go much faster because
the connector is already very hot. So hot, in
fact, that you could burn yourself on it if
you're not careful. (Some might want to use
heat-insulating gloves for this whole opera-
tion to help prevent minor burns.)

The second solder hole should fill up in
just two to three seconds. Now, rotate the
connector body 90 degrees again and do the
same thing in the third solder hole. Again,
this should happen very fast because the
connector is already at soldering tempera-
ture. Then, rotate 90 degrees again, and fill
up the last solder hole with solder.

If you're doing it right, the whole solder-
ing operation should take maybe 30 seconds
or so. If it’s taking longer than this, it’s tak-
ing too long and one of the following might
be occurring:
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a.) Your working surface is drawing heat
away from the connector—remember, don’t
do this on a metal surface!

b.) Your soldering gun isn’t powerful
enough. Try a bigger one—although the
260 watt model should be sufficient.

c.) Your connector body is not silver-
plated, but it is plated with other metals that
do not “wet” as well as silver. Or, maybe
the connector i1s oxidized, in which case it
should be thoroughly cleaned prior to use.

d.) Your solder is weird, and either lacks
a rosin core (which is essential to dissolve
oxides that form in the soldering process),
or is some higher-temperature alloy. Check
it oult,

e.) You're not applying erlough pressure
between the soldering iron’s tip and the
connector body to get good heat transfer.

10) Take a short break to let the connec-
tor and cable cool off a bit. To accelerate
this process, I often use a brief squirt of
“circuit cooler” (available in any electronic
parts store). These “coolers in a can™ are
made of chlorofluorocarbons (if you don’t
care about the environment) or chlorodiflu-
oromethane (if you do) and release an ex-
rremely cold spray (so cold, in fact, that it
can damage your skin if exposed directly),
so if you choose to use it, be careful. A
brief (two-second) squirt of this stuff will
bring down the connector temperature very
well, and it helps accelerate the process. If
you don’t want to use the cooling spray,
wail a minute or so for the connector to
cool down before proceeding. This is moslt-
ly to prevent damage to the cable dielectric,
which will also be very hot and could de-
form if the cable and connector are handled
prior to a cooldown period.

(11) Now you're ready to solder the cen-
ter pin. Use the gun again, applying the tip
to the junction of the wire conductor pro-
truding from the pin and the pin itself. Ap-
ply a small amount of solder, and when it
starts to flow, move the iron’s tip slightly
down the side of the pin to draw the solder
down into the connector pin. Add just a bit
more solder at the tip, and cover the ex-
posed wire conductor and the opening in
the end of the connector pin so there are no
holes or gaps here. This operation only
takes a few seconds to complete because
the center pin is a much smaller heat sink
than the connector body.

Wait several seconds for the pin to cool
off. Use a sharp diagonal cutter to cut off
any extra wire conductor protruding beyond
the end of the connector pin. Then wipe the
whole pin down with solvent (alcohol, tri-
chlor, flux remover or whatever) and a soft
cloth to remove any residual soldering flux.
Inspect the pin for any excess solder that
might have flowed down the outside of the
pin. If there is any (with practice, there
won't be), use a nail file or fine-grit emery
cloth to remove the excess solder. (Don't
use a large file or rasp, or large-grit cloth,
or you risk removing all the silver plating
from the pin, which will cause it to oxidize
much more rapidly, leading to potentially
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disastrous resulis in the field.)

At this point, you're finished, and, if you
have used the spray cooler in step #10, the
entire installation should have taken less
than 90 seconds from beginning to end. If
you waited for a “room temperature
cooldown” it probably took more like 120
to 150 seconds. Under no circumstances
should this operation consume more than
2-1/2 minutes, and with practice it will
go faster and you’ll still get professional
results.

(12) Slide the PL-259 “shell” up the ca-
ble to the connector body, and screw it on
to the connector body by twisting the shell
clockwise onto the body. After a few twists,
the shell should fall loose of the threaded
area, enabling you to pull it all the way
down the connector so the leading edge of
the shell is about 0.150" back from being
lined up with the end of the connector cen-
ter pin (Photo 1E). That’s it!

Modification for Smaller Cable

All the instructions thus far were for a
standard PL259 assembly on to RG213/U
or other 0.405" o.d. cables (RG8/U, etc.). A
few modifications are required to the in-
structions if you intend to use the smaller
cables which require reducers. Here are the
modifications, in order (see Photos 2A, B
and C).

Steps (1) through (5) remain the same.
The changes for using UGI175/U (for
RG58-sized cables) or UG176/U (for
RGS8X cables) reducers begin with step (6).

(6) Slide on the appropriate reducer over
the cable, with the large-diameter (big) end
towards the balance of the cable and the
smaller-diameter end facing towards the ca-
ble end you just stripped. The reducer
should have a slightly snug fit over the ca-
ble jacket to work properly. If it slides on
too easily (no force required at all), it will
be difficult to make the connector assembly
weatherproof. A too-loose fit indicates a
non-standard reducer (check to be sure it’s
a real UG175 or UG176 type) or a non-
standard (too small) cable diameter. This
should nor happen with mil-spec cables, but
can occur with commercial types.

(7) Line up the small end of the reducer
with the cut end of the coax jacket material
s0 the reducer is flush with the cable jacket,
where the exposed braid begins. Holding
the reducer in this position with one hand,
fold the braid back gently using your other
hand. It will fold back easily. Gently pull it
down, little by little, until it's all neatly
folded back along the surface of the reduc-
er. If you stripped the cable properly ac-
cording to step (4), the braid strands should
end exactly at the beginning of the threads
on the reducer. If the braid strands end
much before the threaded area of the reduc-
er you didn’t strip away enough jacket ma-
terial in step (4) and you must start again. If
the braid strands are so long that they over-
lap the threaded area of the reducer, they
are too long and will interfere with the con-
nector assembly. Trim the braid strands

back neatly using the small, sharp scissors
until they all end right about where the re-
ducer threads begin. The objective here is
to avoid having the braid strands pinched
between the reducer and the connector
body.

(8) You will now find that a lot of dielec-
tric material is exposed between the folded-
back braid and the beginning of the center
conductor. This is normal. The dielectric
must be further stripped off the cable, 1/16"
maximum from where the reducer starts,
leaving at most 1/16" of dielectric matenal
showing when you're finished. This will
leave the stripped (exposed) center conduc-
tor quite long, but there is no harm in this
because the excess will be cut off.

Now, skip to the original step (7), as
printed earlier in this article, and follow
those directions, except that instead of
screwing the connector body onto the coax
jacket, you'll be screwing it onto the reduc-
er. These threads will mate perfectly if the
reducer and the connector body are proper-
ly aligned and *“squared up” with each oth-
er. When the reducer is fully threaded into
the connector body, it should push tight up
against the connector body, leaving no
space between the reducer “nut” (large-di-
ameter part of the reducer) and the connec-
tor body itself. If there’s any space at all
here, the reducer is not properly seated in
the connector and this will present a prob-
lem with regard to completing the assem-
bly, making it work, and making it weather-
proof.

Continue with the assembly procedures
detailed in the original steps number (8)
through (12). If you have followed these di-
rections precisely up to this point, the cable
braid should be exposed through all four
connector body soldering holes and the sol-
dering and final assembly operations will
be the same as for installing a PL259 onto
RG213/U.

Final Notes

My directions differ slightly from those
shown in the ARRL Handbook and other
texts written on this subject in that I instruct
you to cut braid and dielectric off flush, so
they arc both the same length (for the
RG213/U assembly), rather than leaving
some dielectric exposed between the end of
the braid and the start of the exposed center
conductor. From my 27 or so years of expe-
rience installing probably ten thousand of
these connectors, my way works better and
will result in a more rugged, reliable assem-
bly. There is no risk of producing a short
circuit in the ca