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Memory Bank System

642 memory channels organized in two
separate banks* (very convenient for two

ham families).

The 1C-A100H Takes The
Magic Beyond 3 Wishes!

Bank /User #1

Options Bonk /User #2 01

: : 1T Cross band double duplex (transmit on _
EI('USWE T“PIE Bund (ﬂpﬂhihi’y one band while receiving on two others) Bank fAlN BIA R B
Three independent band units for 2 M, and full crossband duplex (transmit on one Normal® | 100 100 100 | 100 100 100 f |

440 MHz and 1.2 GHz operation (simul-

Scomfdgel 6 6 6| 6 & &
. recei Cal
[aneous receive).,

band and receive on another) is possible. ponp P S

The one-touch PTT enables telephone-like

Three independent displays can freely conversations without having to continually Total IC-A100H Memory Channels:
select the desired band uni. press PTT. The memory bank system can even be
Each display indicates /RF, volume and customized for “bis” and “bers” operation!

squelch levels. Flexible installation Priority Waich — Scans one (or more)
miade simple with memory channels per band while operating

Each display is controlled by a separate the optional

volume and tuning knob. > 0PC-332 and on 4 VFO frequency.
Select from 3 external speaker jacks. e removeable Transfer call or memory channel contents
P m‘e 1o VFO. Particularly useful when searching
8 POSSIBLE COMBINATIONS! ; for signals around a ﬂlE]'.ﬂ[ﬂ"_i[ channel
& v frequency and for recalling the offset
Release Button frequency, tone frequency, ec.
; - : 4 DTMF autodial memories for
Remote Installation Gpim“s autopatching, accessing repeaters and
== WUHH Sepurul‘e — dt‘llll‘h [ht' fﬂ]"l ];UWI ;ﬂtd * Mores 1_rm-r-.umf_r, frequency, doplex direction, Lrli..-l-[ Frm_".[umlc'_-
Y40 2 1 2GHZ mount each H-Epill'i.u{’!l':u' (see i lustration). :’:4";J::tlphililﬂlrl:ll:jrl:ﬂuum'{-. encode on/off, woe squelch on/off
YHOMHZ  YHOMHZ YYOMHZ Remote — Mount the main body in the :
I oy . | trunk (OPC-333 and OPC-335 req.). Microphone Remote c”“"“lh
= — A mult-
Incredible Performance _ function keyboard
More than a tri-band radio, the I1C-A100H AFC-RIT, AFC-VXO, manual RIT < Power On/ON o Code Saueld 1 with tumplete
gives you true freedom of choice! and manual VXO modes to com- & Select Main Band a Torts, Towe: Sasek) control over the
No removal or installation of additional risyE ok "8 freqneney ok g M'Whﬁ 3 ww )
No removal or installation of n: o2 > O _ _ .
band units required. the Tx statton (1.2 GHz). & Squalch Adjust & Mionuator On/0ff qn{he ELfiph. |
e on i Bl his o sesine High Sensitivity — less than 164y, | & ModSeled o Sot Hlode B lones Ior cach Dafid
ul:. 1 operating tmnl has ;Il 1.\{*]?111& ; Sl Ehtiveriion Sipéshetss g nwhﬂ-hﬁm g DTMF Avto o Manual | arve different and
antenna connector to enable duplexer "COIVEESIOR. STPELTICLED, Frequency Se & OpeatingFrea Amvee. | i (inouishable so
triplexer use without any mismatching dyne receiver system. ) Mamory Channel Selec | (ith o, UT66symh) | - - g e
) : e o Mute Bons o Wiite VO Contemis o | you can keep your
antenna loss (not one common antenna More than 2.4 W audio output d < '  Memory or Coll Channel | . S
g T | un o Priody Watch | T e ovenr | CYES 0N the road.
for multi-signal, one band operation like power. o Pager On/0f Wrﬂﬁ?ﬁ” T
you see in competitive models). ' Over 22

functions are at
your fingertips with the 1C-A100’s unique
IC-A100H microphone keyboard (see chart above)!

Triple Bond Mobile
Transceiver Other Great
N, Features

(showen with the
optional OPC-332)
External remote control via
another transceiver
(UT-55 required)
Tri, dual or mono band
operation
Sub band access/mute/
busy beep functions
Optional pocket beep and
tone squelch
Opt. pager/code squelch
Tone encoder built in
Multiple scans
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STARTEK internaTionaL inc.

FREQUENCY COUNTERS

%  FIND FREQUENCIES FAST
Made EEI‘. With the new, high sensitivity, ultra-fast,

made in USA.

Now, for the first time, available on

| WARRANTY

. D YEARS all parts
| 1 YEAR Jabor
| ALL MODELS

most significant improvement ever

as 80ms or 8% of a second.

Band Pass Filter f—
ATH-30 ATH-50
1-2800 MHZ s 9 Hzto 2800 MRHZ
S ATH-15 One-Shot Feature = One-Shot Feature
4 1-1500 MHZ : i o Y — =
.._"'{.:.. : =T — —= oy PUSESE - MET
A ms e 35 = s Signal
O ' = Strength
.t = Bar Graph
¥ RF WiGNAL RTRESNGTH LT 5 Hz w 2.8 GHz Freouency COUNTER ME
L ; L AUTO TRIaGER & HoLD - 2.8 Gz COUNTER ont EW"!I"
AUTO TRIGGER & HOLD - 1.5 Gz CounTER
Range
ALTD TEooEs & Hovo
ATH" ATH™ ]
Ll > ATH
Size 4"“‘. ATH™ R Y o . E'TH—EU' a1 ; w '-Eﬂ'
H.EHHF" T"d T -A_Hj_s it HOLD + ‘-‘rﬂ?ﬂ'l‘ o e ™ : BLERN oy FaEY an
famim. < o P~ 82, G nes i Battery
m . A ia s g i i el e * Lo nET 'ﬂ#ﬁﬂﬂtﬂ!"
mﬂ w TE.F PR - ot i Ll Lo N T ?
m} SR ia wy B o Ak 3 ;— .’. Tr._' BTARTEK sitmatou sc  rricoemes n e
BTARTEK st hon s e i LErwmiuiF #L L ;1‘* % .
—— == s@s  In Stock... Same Day Shipment!
P "= . i =4 ATH, Ultra High Sensitivity Freguency Counters
- — — LS ATH15 1-1500 MHZ, High spaed $188, F25a.
- , —y 1-2B00 MHZ. Hoh speed, one shee 289, 239
e i e I 3 o o e P ] .
ATH SERIES FEATURES INCLUDE: Tiw;,{q‘.ﬁﬁﬂﬁ; ATH-50 5 Hzto PBOOMHZ, oneshor 289 2a3
« Easy to use - simple controls B RVl HST15 Optional 0.2 PPM TCXO 100. =25
« Ultra fast response time Ni-Cads h{‘g" R tﬁ*fﬁ%ﬁ‘} i High Accuracy Timebase [installed)
« Extra BRIGHT LED digits Tl % Economy Frequency Counter
At e ton and A/C Charger | 53_;3 1350 AAOMHZ 10HZRes. 0
] et 3 nate umes, Hoid swich - ot |
« Automatic clean dropout INCLUDED i fj‘?:?i 415
- ith ALL Models | - * -~ [ BandPass Filcers
* Maximized sensitivity, <1mV typical wit £ B inCrease range or distance from 3 transmitter with § Band
« Signal strength Bar Graph ememititiatl  Pass Fiter <1 dB pass band insertion loss fa
. D rantics - B fast oate thnes LP-60 DCB0 MHZ Lisage $69.
= R HR4D0 4001500 MHZ Usage 59
* 312V auto-polarity power jack HR800  BO02000 MHZ Usage E)
» StarCab™ aluminum cahinet BpP-3 Ahove 3 fites [SAVES30] $177. 2057
Factory Direct Order Lines A CC90  Case for al modss 19
SAME DAY SHIPMENT 8 TAS0 Telescope BNG antenna 12
Orders Only Orders & Information - TA-90L T-T:E‘:*EC’.‘. b elhow anienna 16
800-638-8050 305-561-2211 0 RD-150 150 MHZ ribber duck ; &
FAX 305-561-9133 E Hﬂ-r?;gﬂ :j::*r-’:i: ”UEE: :;u.J-. E}E
- - 4 P110 200 MHZ, 1x. 10x probe 34
Srmx INTERNATIONAL INC. 4 LP22 l nPans Fudko ISa3(0e rohe E;‘;
398 NE 38th St., Ft. Lauderdale, FL 33334 x DC10 Oirect, 50 OHM probe 20

AUTO TRIGGER & HOLD :

inexpensive, portable counters with our I
new ATH ™ Series. This feature is the

made to the pocket sized counters! It
allows “Hands Free" operation to auto-
matically read & hold a signal as quick

Auto Trigger & Hold STarTek frequency
counters. Increase readability distance with
the new Band Pass Filters. All products

|

h—
1

New
ATH™

Series

Say goodbye to random
counting & false readings

with the ATH™ Series

Terms: Ship/Hand charges for US & Can 510, others add 15%. FL residents add tax. C.0.0. S5. VISA, MC, Discover accepted. Prices and specifications subject to change without notice or obligation.



DIAMOND ANTENNAS -
THE STANDARD BY WHICH ALL OTHERS ARE JUDGED

ACCLAIMED AS THE TECHNOLOGICAL LEADER IN SINGLE & MULTIBAND ANTENNAS
@®WIDE-BAND PERFORMANCE @FACTORY ADJUSTED/NO TUNING REQUIRED
@®HIGHEST GAIN @UPS SHIPPABLE @HIGH WIND RATING @FIBERGLASS RADOME
@®DC GROUNDED @STAINLESS HARDWARE

ANTENNA

X-500HNA

‘ RUGGEDIZED BASE/
REPEATER ANTENNA

1 COAX CONNECTION

AT BASE END
XSeries

HEAVY DUTY BASE/
RADIAL ASSEMBLY

STRONG JOINT COUPLINGE

X-50A 144/440 45/7.2 200 UHF 56 135
! X-200A 144/440 6.0/8.0 200 UHF B3 112
X-300A 144/440 6.5/9.0 200 UHF 102 112
X-510NA 144/440 8.3/11.7 200 N 17.2 90
X-510MA 144/440 B.3/11.7 200 UHF 17.0 90
X-500HNA 144/440 8.3/11.7 200 N 17.8 90+
X-700HA 144/440 9.3/13.0 200 UHF 24.0 a0
I X-2200A 144/222 6.0/7.8 150 UHF 115 112
X-3200A 144/222/440 6.0/7.8/8:0 100/200 N 105 112
RADIATION PATTERNS FOR
X-6000A 144/440/1240 | 6.5/9.0/10.0 | 100/100/60 N 10.5 112 X-500HNA/X-500MA/X-510NA
,JNND: 144=144 - 14BMHz. 222=222 - 225MHz. 420=420 - 430MHz.
f/“ ‘ 430=430 - 440MHz. 440=440 - 450MHz. 1240=1240 - 1300MHz.
* X510NJ 144 - 147 / 430 -440MHz
X510 |

GH/F/Ug&V series

fi g DP-GH62 50 6.0 200 UHF 21.0 78
_." .-"'..-,_ i __-"‘1 .5'\._
F [ fada\ ) F-22A 144 6.7 200 UHE | 105 112
ﬁ-. ._ ﬂu% -'
& 8. F-23A 144 7.8 200 UHF 15.0 90
N i
) = F-142A 2992 5.5 200 UHF 6.0 110
U-300A 440MHz
|i F-718A° 440 15 250 N 15.0 110
F-1230A 1240 13.5 100 N 10.5 90
| U-200A 44011240 8.3/11.7 100 N 5.9 135
U-300A 440/1240 8.6/13.2 100 N 8.3 110
3 U-5000A 144/440/1240 | 4583117 1 N 9 1
F-22 U-300A 1200MHz o i s X
V-2000A 50/144/440 21/6.2/8.4 150 UHF 83 110
"F-7T18A:440 - 450MHz, F-718J:430 - 440MHz, F-718L:420 - 430MH2
A | RF PARTS
_ SAN MARCOS,CALIF.
F22 | U5000 GH62 (619) 744-0900
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vou read so that we can
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Number 1 on your Feedback card

NE VER SAY DIE

Wayne Green W2NSD/1

Good Science,
Bad Science

Have you gotlen sucked in on
some of the phony science scares?
Like the acid rain baloney? Alar? How
about the ozone hole panic or green-
house effect? Nuclear winter? Since
you've decided 1o elect lawyers with
no science background to run our
country, our science-ignorant
Congress has been throwing billions
at one ecoscam after another, urged
on by a scientifically illiterate media
and public. You should pay more
attention to your old Uncle Wayne,
who has been pooh-poohing these
alarums and excursions for years.

Al one time we were going to be
overpopulated to starvation, bringing
on a movement to limit families to two
children. Remember zero population
growth (ZPG)? And we were going 1o
run out of oil by the end of the centu-
ry. We were losing our topsoil. Our
croplands were being paved over and
we'd starve. We were using up our
ground water. We're poisoning the
oceans. We're killing the whales. Nu-
clear war would wipe everyone out.
The ice age cometh. Doom! And how
about that virtually science-free Earth
Summit last year in Rio and the
dreaded freon and PCBs? All ecologi-
cal disaster phony baloney. But very
expensive baloney.

We're still being wamed about pes-
licides, non-renewable resources, pol-
lution, genetic engineering plagues,
toxic wastes, landfills, and endan-
gered species. Oh yes, and some of
our reason-challenged religious fanat-
ics are expecting the end of the world
any day now. For the exact date,
check with the Seventh-Day Adven-
tists the next time they come to your
door.

Yes, there have been some legiti-
mate environmental concerns, but
separating them from the spurious
hasn't been one of our government’s
better accomplishments. In the last 30
years scores of new environmental
laws have been enacted, complete
with thousands of regulations. The
government is spending over $130 bil-
lion this year on environmental regula-
tion. The Environmental Protection
Agency's budget has jumped 31% in
the last four years and its staff has
swelled by 23%. The federal budget

for climate change research alone will
be $1.4 billion this year! What a lovely
piece of pork that one is! Pork you
and | are paying for.

Presumably you're familiar with
Veep Al Gore's environmental hyster-
ics. | don't think he's ever seen an en-
vironmental scare that he didn't climb
aboard and endorse.

60 Minutes does some fine inves-
tigative reporting, but every now and
then they screw up seriously—like
with the Alar scare and the accelerat-
ing Audis. Both turned out to be com-
plete hooey, but you'd never know it
from waltching the program and wail-
ing for an apology.

The really big money in all this is
thal collected by advocacy groups
from concemed citizens, whipped into
a frenzy of concem by the media. No
amounl of failed prophecies seems 10
discourage people from taking the
next cry of doom seriously and send-
ing checks.

he or she has a confiict of interest. A
conflict would arise if any money or
other benefits were received directly
or indirectly from any party with an in-
teres! in said legislation. If other
stales passed similar laws this would
cut off PAC and lobbying money,
throwing tens of thousands of lobby-
ists out of work. It would give our
politicians less money to spend on
dirty-trick TV ads and maybe force
them to come up with some proposed
solutions to our problems instead of
spending their campaigns astride
fences.

The media are in love with doom
and gloom. “Good news does not sell
papers” is the old and true saw, so
the worse they can make things ap-
pear, the more papers they'll sell, and
the higher the TV ratings. But in view
of the almost complete failure to hap-
pen of every scientific disaster we've
been wamed about, is there any way |
can at least get you to be skeptical

“Can anything be done about
this mess? Of course, and it’s not
all that complicated.”

Yes, some species are becoming
extinct—just as millions have in the
past. That's part of the survival of the
fittest deal, which we accept as a rule
of nature (God?). | haven't any prob-
lem with our trying to protect species
which man is decimating, as long as
we don’t have the government doing it
al our expense. The government, and
that mainly means Congress, has an
unblemished record of screwing up
everything it does and costing us a
bundle to do it.

The one thing nobody has figured
out yel is how to siop us from re-elect-
ing the same crooks to Congress
again and again. You're the one who
voted in the crook who is wasting your

money and screwing up your country
for you.

Can anything be done about this
mess? Of course, and it's not all that
complicated. My recommendation is
lo get your state legisiature lo pass a
law saying that any representative or
senator from your state may nol com-
ment or vote on any legislation where

4 73 Amateur Radio Today » April, 1994

the next time some scientifically igno-
rant journalist cries wolf? And that,
unforfunately includes some scientists
who should know a lot better, such as
astronomer Carl Sagan and his nucle-
ar winter campaign. Shame on you,
Carlt

If you'd like to do some homework
on this subject you could do worse
than read Ecoscam by Ronald Baily;
St. Martin's Press, 1993; 228p. Anoth-
er book you'll enjoy is Environmental
Overkill by Dixie Lee Ray; Regnery
Gateway, 1993, 260p. Those'll give
you more than enough to talk about
on the air.

Those Pesky Anomalies

If you've been keeping up with your
science basics you may have a vague
grasp of how matter is put logether.
You know, all those atoms and stuff.
Of course our scientists just couldn't
leave things well enough alone—they
had to go and try to take the atom
apart. So they ended up with a grow-
ing mess of particles. Most stuff is

made out of protons and electrons.
And it's those pesky electrons which
make it possible for us to have the
displays in Las Vegas, and our radios.

Einstein made it bad enough, but
then Planck and his lousy quantum
theory really screwed up what had
seemed pretty simple before thal.
Now, if you have kept up with the
mess scientists have been making,
you've got a rough concept of matter
being made out of energy. This is how
they came up with nuclear fission, and
its practical application with the atom
bomb and nuclear power plants. Then
there's fusion, such as is keeping the
sun going, and which peps up our
atom bombs into fusion bombs.
They're trying to hamess the power of
fusion, but nol having any real suc-
cess. Yel.

But the fact is that all this stuff
around us is made up of atoms, and
they're made up of energy. A whole
big bunch of energy. What wouid be
nice for us would be to find some way
to tap into that energy, and be able to
turn it on and off like a faucet. Now,
while the cold fusion researchers
have been having some amazing suc-
cesses, there seem to be some other
approaches which may allow us to tap
into this energy. There are a number
of hints on ways to tackle this. Scien-
tists call these anomalies because
they don't yet understand them and
don't know how they work.

One way someone can make a bil-
lion or seven is lo come up with a
practical and inexpensive way to pro-
vide energy. It helps o be there first
with something like that. That's the
way Bill Gates got to be a billionaire—
he had the first usable version of
BASIC and sold it to the first micro-
computer manufacturer—and then
rode the wave from there on.

Hal Fox, in his December New En-
ergy News, lists seven approaches to
generating power that are being re-
searched and show promise. Most of
these are research projects that can
be done on the cheap. It doesn't take
$500 million a year the way they're
spending on hot fusion. I've ialked
with experimenters who are spending
more like $1,000 a year—and are
having very serious positive results.

Pons and Fleischmann were pur-
suing an anomaly when they discov-
ered that a mixture of palladium, deu-
terium, and lithium salts put out more
power than was possible through any
chemical reaction. Mos! scientists dis-
like anomalies and tend to dismiss
them just by calling them anomalies.
But for others anomalies are the key
lo discovering new things.

One of the more exciting aspects
of my getting interested in cold fusion
has been my meeting with scientists
with open minds. What a pleasure!
And what an enormous number of
things there are thal need to be inves-
tigated. There was a move to close
the patent office a hundred years ago.
Let's not close it yet. In fact, let's put
on some pressure for it to be more in

Continued on page 92



ur microprocessor controlled interconnects
patch your FM base station radio to your phone
line and allow you to initiate and receive phone
calls in your mobile or HT without assistance.

Only €Sl interconnects offer important user friendly
features such as Memory Speed-dialing, Last Number
Redial and a built-in Programming keyboard with com-
panion digital display which makes user

set-up quick,
easy and
positive...

All features are fully user programmable: * Speed-
dial memories = Single or multi-digit access code.
 Secret toll override access code * Toll restrict numbers
and sequences * Regenerated tone or pulse dialout

* Ringout on 1-9 ring * Line in use detect » Call waiting

« CW ID + Hookflash » Activity & Timeout timers...

And More !

CSI has been the leading producer of interconnect prod-
ucts for over eleven years. All products are made in the
U.S. A. and come with a one year limited warranty.

To get the complete story Call or Fax today for product information
and dealer listing.

®

Connect Systems Inc.

2259 Portola Rd.
Ventura, CA. 93003
Toll free

(800) 545-1349
Phone (805) 642-7184
FAX (805) 642-7271

CS) is a registered trademark of Connect! Syslems Inc.

Private Patch V

Pnvate Patch V is a multi-
mode interconnect that
offers four user selectable
modes: 1. Enhanced
Sampling 2. VOX Simplex
3. Semi-Duplex 4.Rep-
eater Maker. A 90 memory speed-dialer and remole base mode are also
included. Can be connected to the Mic and speaker jacks of any simplex
transceiver when used in VOX simplex. Fully FCC and DOC approved. No
other patch offers as many modes and features.

CS-900 Control Station Interconnect

The CS-900 is VOX act-
ivated and can be used
simplex or through any
remotely located repeater.
The standard 1/2 Second
Electronic Voice Delay to-
tally eliminates syllable or
word clipping and resulls
in unsurpassed simplex performance. A 90 memory speed-dialer and
Remote base mode are also included. The only required connections are to
the Mic and Speaker jacks of your simplex transceiver. Fully FCC and DOC
approved. This is the best deal going in a simplex patch!

CS-800 Full Duplex Interconnect

The CS-800 will operate
Full or Semi duplex and
also has a built-in Re-
peater Maker. The only
required connections are
to the Mic and Speaker
jacks of your dual band
transceiver. A 9 memory
Speed-dialer is standard. Fully FCC and DOC approved. This is your best
choice in a Full Duplex Interconnect with built-in Repeater Controller!

CS-700 Intelligent Interconnect

The CS-700 is 07 SImMpleX e
operation and offers sel- =S B ne—
ectable VOX Enhanced or [

VOX Controlled Sampling. |
Sampling allows the mobile |
operator to have positive
control at all times. The

CS-700 requires an intermal
connection to the discriminator of your simplex transceiver. A 9 memaory Speed

dialer is standard. This is the best sampling patch in the business!

CD-1 Communications Decoder Unit

Decodes and displays all ____
50 CTCSS tones, 104 DCS &
codes and all 16 DTMF |
digits when connecled lo
any scanner, receiver or
service monitor. Extremely
useful for service work or
determining the correct
codes to operale open repeaters and autopatches. DTMF sequences are
displayed a second time, slowly just in case the real time digits were too fast to

comprehend.

CIRCLE 12 ON READER SERVICE CARD
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Glen Gercken NOPNQ, St. Charles
MO | have been reading your magazine
from cover to cover for about three
years now. | enjoy it very much and
have wanted to write to you many
times.

The letter from Fred Carmichael
KD4ATW (December 1993) is like a
carbon copy of me. 1 have experienced
the very same problems that he has.

| wholeheartedly endorse what he
has said about licensing without the
code requirement. If a young person is
interested in electronics today he will go
into computers and not ham radio. Ham
radio could offer avenues for develop-
ment of greater types of communication
if only the code requirement were
dropped lo attract these young, talented
people. The bottom line is: Do we want
these people in the computer world or
the ham world with computers?

Glen—Your point is well laken; but
don't give up hope. In the March 1994
issue of Radio Fun, Dr. Joseph H. Tay-
lor K1JT said that ham radio is still an
excellent training ground for young sci-
entists. Taylor won the 1983 Nobel
Prize in physics and said amateur radio
was key in launching his career.

Taylor said that technical knowledge
remains at the heart of amateur radio
and he had no objection to the no-code
license. The fact is that there are more
choices available for our brightest
young people today. Anything we can
do to bring amateur radio into the
1990s would help to altract more of
them into our hobby. It seems only a
matier of time before the code test
lakes ils rightful place in the museum
between the buggy whips and the slide
rules.—Charlie WATRZW

Roman S. Makuch N2UCK, West
Hurley NY In response to Randy
KB7UIT's letter in the February 1994 is-
sue, | also am a No-Code Tech. Instead
of moaning and groaning about the
FCC’s insistence on requiring code to
gain greater privileges, he should join a
club and have one of the old-timers
teach him. | have done that and will be
attempting the 13 wpm element.

With the books that are published by
numerous publishers giving the whole
question pool, the written elements
have been reduced to nothing more
than an exercise in memorization. With
my electronics background, | could
probably pass the Exira Class element
in my sleep. Getting a higher class li-
cense should be an achievement and
not a joke,

By removing the code requirements,
those who have advanced to higher li-
censes would have their accomplish-
ments reduced to aimost nothing.

If Randy ever decides to try some of
the more difficult VHF techniques (eg.
aurora propagation above 144 MHz),
he will quickly find that without code he
won't get through.

if the FCC reduces the code reguire-
ment to where it will be “so easy that it's
just a nuisance,” then they might as
well just give out the licenses without
lesting at all.

Amateur radio is a challenging hob-
by, and as such | oppose reducing the
requirements to the point where getting
an amateur license becomes nothing

From the Hamshack

more than a formality (read: JOKE!).

When people want 1o make some-
thing too easy and reduce other peo-
ple's accomplishments it gets my dan-
der up.

David S. Laustsen N3LHY,
Doylestown PA 18901 [Lelfer to Dean
Frazier NH6XK, author of "My Longwire
Antenna,” 73 Amateur Radio Today,
ceptember 1992.] | read your article
some time ago and decided to try to
replicate it. My longwire is about 450
feet long and is made from #14AWG
stranded insulated black wire from the
local electrical shop. It has no coax—
goes right out of the MFJ 986 tuner and
out the second floor window—up to the
top of a 50-foot tree and horizontal for
about 400 feet. It is also an east/west
wire with a slight bow in it. | have six ra-
dials for 160 meters and eight for 80
meters—all fanning out from the ground
stake on the first floor. | run 100 watts
RTTY/AMTOR/PACTOR and occasion-
ally even SSB on all bands, and have
no major RF problems even though |
have a huge lable of Macintosh stuff
within four feet of the wire. | put a few
snap-on RF chokes on some of the
lines just to be sure, but no problem.

The performance of the antenna is
very gratifying. People ask during
QS0Os, “Are you local?” or “Are you run-
ning a kilowatt?" | can break through
pileups—almost with wild abandon—
and I've worked just about everybody |
can hear on the digital bands. Plotting
out the major lobes of the antenna ac-
cording to your tables, | can understand
why | have had the DX performance
that | have had.

This is a perfect antenna for those
who have power lines in the front of the
house—not enough room for a big dou-
blet—and antenna restrictions on tow-
ers. We've had a lot of ice storms lately,
and my friends on 2 meters were all
complaining because they can't use
their big beams—too much ice-induced
SWR. | replied that the ice fell off my
wire in about two hours, so I've been
working DX while they're still trying to
figure out how to get on the air!

| think that the end-fed longwire has
had a bad "rap” from certain theoretical
types who believe that all antennas
must be balanced and have baluns—
otherwise they have to be commercial
beams.

Well, Dean, | dont know how much
feedback you authors get on your arti-
cles, but my antenna is the best $20
worth of wire I've ever put up in the
air—and | thank you for the idea. | rec-
ommend it highly.

I'm also a fan of 73 magazine and
Wayne Green. He's amateur radio's
voice of conscience and common
sense.

Ted Stoforos N2MZJ, Long Island
NY Wayne, PRINT THE HIV DEVICE
SCHEMATIC! Use whalever dis-
claimers the shysters recommend, just
do it. This is my (un)biased opinion. | do
not have HIV, nor do | know anybody
who has it.

The medical oligarchy and the drug
monopoly need a good swilt kick in the
pants. Searching only for a chemical
cure is their prerogative—after all, it's
their money they're spending—but
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when they start interfering with inde-
pendent research and other people’s
grants, that gets me mad.

As for losing a few of 73 next
month, so be it. After all, some sacri-
fices must be made to keep the “free” in
freedom of speech. Besides, would a
man who has his ham radio budget
planned for the next two years miss yet
another product review? Would a ham
who has four or five aclive projects on
the bench miss another construction
project? | think not. If challenging oriho-
doxy is the task, then a free press is the
tool, and a well-informed, open-minded
audience is the raw material,

You have the tools and the materi-
als. Get to work. Of all people, you
know how important it is to upset this
apple cart. HIV is mankind's biggest
and deadliest challenge yel. Your 73
readers and fellow hams (except the
brain-dead) also know it. Of course,
they will be right when they argue that
73 is not the comect piace for this, but
they're not thinking broadly enough.
They're missing the point, because the
very root of the problem is that the ap-
propriate scientific journals won't pub-
lish this kind of unorthodox stuff.

| have read your rumblings for 2.5
years now, and you haven't tumed me
off yet. | get angry sometimes and rally
with you (like now) and | try to do some-
thing about it. | get off my backside and
get more involved in ham radio, build
something, help someone, whatever.
You help me to stay out of a rut, and re-
mind me to reach out and to expect
more from myself. Thank you and keep
it up!

| read 73 from cover to cover, the
very day it comes, and | occasionally
read some of the other stuff between
“Never Say Die" and "Random Output,”
too!

| agree that anyone who sues over a
ham-related (non-business) dispute is
scum. If you have to go to the courts to
settle a problem involving your hobby,
something is very wrong with your prior-
ities.

When | first became a ham, | had
trouble believing that any ham would
deliberately sour another ham's enjoy-
ment of the hobby by causing malicious
interference and disrupting communi-
cations, but | hear all too much of it
lately. Our weekly 2 meter ARES net
gets jammed every now and then, and
just last weekend somebody left a NON
signal on our 440 repeater's input for
over an hour. Stupid . . . you bet. But
very motivating, for now | am trying my
hand at direction finding antennas,
phasing cable, deep nulls, step attenua-
tors, and bunny hunting. | have read
about this stuff for years and never tried
any of it. It is hard to get it right—even
though | know exactly what is supposed
to happen, and how it is supposed to
work, it often doesn't work, and never
works the first time. It's a nice chal-

lenge, but | hope | don't have to DF too
often.

Jim Rindfleisch Wayne, I'm an ex-
broadcast engineer whose career has
taken me in other directions. For years
I've been reading your column and at
last have decided to get off my duff and
answer your request for information on
what | do and don't like.

What | don't like: I'm a shortwave lis-
tener, not a ham, and for that reason
feel compelled to offer a few observa-
tions from the outside looking in. First,
it's a shame what has happened to the
amateur bands, with the name-calling,

carrier-throwing, profanity, VFO swish-
ing and other types of behavior that not
so long ago was restricted to the citi-
zen's bands. As we all know, the radio
spectrum is very crowded and space is
valuable. If this resource is not well
used it's not hard 1o imagine even more
of the ham spectrum being given over 10
other more responsible users. The real
shame about this is that I'm sure the of-
fending operators are a minority that will
eventually spoil the whole pie for every-
one else. I'd hate o see the amateur
bands restricted to a few noisy frequen-
cies no one else wants because those
who use it can'l behave.

73 Amateur Radio Today is excellent,
but in my opinion the best part Is your
column. | can't say | always agree, but
your opinions are always well thought
out.

Now, about equipment. Since | don’
have a ham ticket I'm not sure | qualify,
but as | do subscribe I'd like to pass on
some observations on equipment. | use
an ICOM R71A for shortwave and an
ICOM R7000 for ‘'most everything eise.
Both radios have many hours on them
and have never given me any trouble.
They are as sensitive as the “profes-
sional” receivers and, with a computer
interface and a wideband spectrum ana-
lyzer, much more useful. What | don't
like is the extra converter that must be
had for the computer interface with the
R71. | guess into everyone’s life some
rain must fall.

In closing, | wanl to say thank you for
what you've done for amateur radio,
even from those of us who choose to
“lurk” but not talk. Keep up the good
work!

[Editor’s Note: The following is a let-
ter sent to the chairman of the Dayton
Hamvention, a copy of which was sent
to the 73 offices.]

Mr. Dave Grubb, Chairman

Dayton Hamvention

Dayton Amateur Radio Association, Inc.
Box 964

Dayton OH 45401-0964

Dear Dave,

| am one of a contingent of hams
from Mobile that planned on flying
to Dayton for the Hamvention. | had
not planned on renting a car but an-
ticipated using the shuttie bus service
from the hotel as in prior years. | have
just called your information number
and learned that the Dayton Hamven-
tion will not have shuttle buses running
from the area hotels to the Hara Arena
site this year. | also heard that the large
parking area immediately adjacent to
Hara Arena will not be available for
parking this year. With the decrease
in available parking, the decision to
not have shuttlie bus service to area
hotels seems like a very short-sighted
decision. The traffic problem at the
Hamvention already is out of hand. With
significantly decreased parking and no
shuttle bus service from the hotels, |
think you are headed for a disaster. |
can tell you that if the Hamvention atten-
dees have to spend 2 hours gelting to
the Arena and 2 hours getting back to
their hotels each day you are going to
have a huge controversy on your hands.

| respectfully submit that you recon-
sider the shuttle bus decision. | am look-
ing to hear from you on this before |
order our tickets for this year.

Yours truly,
S. Felton Mitchel, Jr. 73



Low Cost GaAsFET
PREAMPS

LNG-(*)
ONLY $59

wired Llested

FEATURES:

= 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 tuning range: 26-30, 46-56, 137-152,
152-172, 210-230, 400-470, BOO-960 MHz.

LNW-(*)
MINIATURE
! PREAMP

ONLY $29 un. $44 viecstested

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

90-720, 120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)
IN-LINE
PREAMP

UHLfssgm 3119“11“

« 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 vhi, $110 uhf. *Specily tuning range:
142-150, 150-162, 162-174, 213-233, 420-470,

RECEIVING
CONVERTERS

% il C vl

& »H i ;

Low noise converters to receive vhf and

uhf bands on a 10M receiver.

» Kit less case $49, kit w/case & BNC
jacks £74, wit in case $95.

e [nput 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),

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4 for uhf. Modeis to
convert 10M ssb, cw, fm, etc. to 2M, 220,

222 432,435, and atv. 1W output.
Kit onfy $89. PA's up 10 45W avaiiable.

ACCESSORIES

Versatile DVR-1 DIGITAL VOICE
RECORDER Module. As a voice

ID'er for aters records your voice,

using the built-in microphone or external

mic. Use with almost any repeater COR

module. May also be used as a

contest caller to play back one or more

messages through your iransmitier at

the press of a switch. Used as a radio

notepad, it can record the audio output

a receiver — up to 20 sec. of any-

thing you mught

want tc recall

. later Play back

as many tmes

as you like

through a small

extemnal speaker.

Extensive man-

ual tells how to use muitiple messages
and adapt for many a;:-phcahnns

kit $59, wi&t $99

TD-4 SELECTIVE CALLING Mod-
ule. Versatile dtmf controller with 1
latching output Mutes speaker until
someone calls by sending your 4-digit tt
code. Or use it with a long it zero digd
to alert anyone in club. Also may be
used to control autopatch or other
device. kit $49, w&t 579

COR-3 REPEATER CONTROLLER.
Fealures adjustable tail and time-out
timers, solid-siate relay, courtesy

and local speaker amplifier.

CWID. Diode programmable any time
in the freid, ad]ustabie tone, speed, ?gg
...................... Kit

COR-4. Complete COR and CWID all
on one board. CMOS logic for low
power consumption. EPROM program-
med, specify call kit $79, w&t $129

COR-6. COR & Real-
Voice 1D on one board.
Digital ic records up to 20
seconds of your wvoice,

using built-in or ext. mic. Can record
multiple id messages. Tail and time-out
timers, courtesy beep, solid-state relay
to key transmitter. ... kit $99, w&t §149

REP-200 REPEATER

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

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.

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

o« FCC type accepted for commercial
service (150 & 450)

» Power out 20W 50-54MHz; 25W 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.

«DTMF CONTROL: over 45 functions
can be controlled by 4-digit dtmf
command, via radio or telephone.

Kit 51095 w&t only SL’:‘QSP‘

Hz unis SHGQVRTY NMigihner

«Owner can inhibit autopaich 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 rowr.

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

» Auxiliary receiver input for control or
cross linking repeaters.

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

» 3% inch aluminum rack panel, finished
in eggshell white and biack.

i:%}:? REP-200T Voice Message Repeater. As above, except

includes Digital Voice Recorder.

Allows message up to 20 sec. to be

remotely recorded off the air and played back at user request by

DTMF command, or as a periodical voice id, or both.

... kit $1145, w&t only $1395

COR-6 Controller (no DTMF control or autopatch). Features real-voice

ﬁ? REP-200C Economy Repeater. Like REP-200, except uses

id recorded with built-in microphone.

... Kit only $795, w&t $1095

TD-2 DTMF DECODER/CON-
TROLLER. 16 digits, toll-call restrict-

or, programmable. Can turn 5 functions
onvoff, ........ kit $79. wired & tested $139

AP-3 AUTOPATCH. Use with above

for repeater autopaich. Reverse patch
and phone line remote control are std.
kit $79, wired & tested $139

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

TD-3 SUBAUDIBLE TONE DE-
CODER/ENCODER. Adjustable for
any tone. Especially for repeaters,

13’1 remote control activate/deactivate

provisions ....kit $29, wired & tested $59

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Run up
to 1200 baud digital signals through any
fm transmitter & receiver with full
handshakes Radiclink computers
lelemetry, etc. . kit ea $39, wit ea 569

9600 BAUD DIGITAL RF LINKS.
Low-cost packet networking system,
consisting of MO-95 Modem and special
versions of our 144, 220, or 450MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or SOW.

* 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 (s-12 Am. 1-5 PM eastern time.)
Min. $5 S&H charge for first pound plus add’l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0O.D.

REP-200N Repeater. want to use your ACC controller, etc.? No problem!

We'll make you a repeater with rf modules only.

. Kit only $695, w&t $995

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

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

FM EXCITERS: 2W continuous
duty, TCXO & xtal oven options.
FCC type accepted for com'
high band & uhf.
» TAS1: 50-54, 143-174, 213-233
MHz .. kit $108, wi&l $189.
« TA451: 420-475 MHz
.. kit $109, wait $189.
« TAS01: 902-928 MHz,
(0.5W out), w&t $219
« VHF & UHF AMPLIFIERS.
« For fm, ssb, atv. Output levels from

10W to 100W. Several models starting at $59.

FM RECEIVERS:

» R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front end,

D.15uV sensitivily! Both crystal & caramic

if filers plus helical resonator front end

for exceptional selectivity. >100dB at
+12kHz (best available anywhere!)
Fiutter-proof hysteresis squeich; afc
tracks drift. .. kil $149, w&l §219,
« R451 FM RCVR, for 420-475 MHz
Similar to above.
« R901 FM RCVR, for 9502-528MHz

Triple-conversion, GaAs FET front end.

... 5169, wél $249,

..Kit $148, w&t $219.

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wio helical res or afc. .. Kits $129, w&t $218.
« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219.

Our 32nd Year!

amronics, Inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — Fax 716-392-9420
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RF Hazards

The FCC is considering new rules which
could require radio amateurs and others to
show they comply with certain standards of
radio frequency radiation safety. Those guide-
lines have been recommended jointly by the
American National Standards Institute (ANSI)
and the Institute of Electrical and Electronic
Engineers (IEEE).

The Commission’s proposal raises complex
engineering and public health issues. Compli-
ance could cost in the millions.

For the last decade, the FCC has required
commercial broadcasters to prove their opera-
tions do not expose their employees or the
public to RF radiation in excess of the ANSI
standards. Until now, amateurs have been ex-
empt from these regulations. In addition, the
guidelines were updated in 1992 and the FCC
may decide to adopt these much stricter stan-
dards.

At press time, the Commission had extend-
ed the comment period on Docket 93-62 three
times at the request of various industry
groups. TNX W5YI Report, Issue #3, Febru-
ary 1, 1994,

Research and
Development Growing

The Clinton Administration's proposed 1995
budget includes increases in allocations for a
variety of electronics and information technol-
ogy research and development projects. If the
package remains intact, it would increase fed-
eral support for R & D to $73 billion, a three-
percent hike over 1994,

Officials predict the shift from military to
civiian R & D spending will reach parity by
1998—a time frame called too slow by Con-
gressional critics. Research spending was
kept afloat at the expense of so-called “big
science” projects, however. Cuts included the
superconducting supercollider—cancelled by
Congress over White House objections—the
space station, and a fistful of big-ticket
weapons development programs.TNX Elec-
tronic Engineering Times, Issue 784, February
14, 1994.

Shuttie Ride Was a GaAs

If you have ever buiit a project utilizing a
GaAsFET, varactor, or diode, you already
know the value of semiconductor devices
made with gallium arsenide. Now the market
for gallium arsenide could go sky high after
the February flight of the space shuttle Dis-
covery.

Astronauts conducted epitaxial thin-film
growth experiments in what NASA calls the
Wake Shield Facility—a 12-foot-diameter
stainless-steel disk used to create an ultra-
vacuum in space for epitaxial growth of these
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GaAs thin films. The vacuum created was de-
signed to be thousands of times more effec-
tive than the best laboratory could create on
Earth.

A consortium of high-tech companies, uni-
versities, and government laboratories is
sponsoring the program, which is projected to
continue through 1997. If successful, devices
grown in space could find applications in digi-
tal cellular phones, high-definition television,
fiber optic communications, opto-electronics,
and perhaps your next home-brew project.
TNX Electronic Engineering Times, Issue
783, February 7, 1994.

This is Only a Test

One more relic of the Cold War is quickly
fading into obscurity. The FCC has an-
nounced it is dismantling the 42-year-old
Emergency Broadcast System and replacing
it with a new computer-based system.

Under the EBS, a daisy chain of phone
calls among officials and broadcasters was
designed to get the word out to the public.
Under the new system, emergency broad-
casts will be computerized and automatically
sent to radio and TV stations, cable systems,
and satellite operators. TNX The Independent
Repeater Association’s “The Purple Crystal,”
No. 36, February, 1994.

Once And For All

The ARRL has petitioned the FCC to make
amateur radio operators’ licenses valid for the
life of the holder. The League said in its Jan-
uary 6th petition that there is nothing in the
Communications Act of 1934 that would pre-
vent a lifetime license term for amateurs, and
said the measure would allow inactive ama-
teurs to retum to service at the same class of
license without retesting. The League says
the number of amateurs who could stand to
benefit from a lifetime ticket is significant.

Under the current 10-year license struc-
ture, the League says it is already possible
for relatively inactive hams to remain licensed
during periods of extended inactivity. The
ARRL says there is no practical difference,
then, between such a person and one who
allows his or her license to expire and later
wants to return to amateur radio. Currently,
there is only a two-year grace period under
which a lapsed license can be reinstated
without the need for re-testing. TNX Westlink
Report, No. 665, January 24, 1994.

Try, Try Again

By the time you read this, the Earthwinds
Hilton around-the-world balloon project may
be launched for the fifth time! Hams around
the world are looking forward to working the
capsule simplex on 145.55 MHz. Launch at-
tempt #4 took place in January. Shortly after

a seemingly perfect liftoff from Stead Field
Airport in Reno, Nevada, the flight was
doomed by a frozen vent valve, and the bal-
loon had to land in an open field just west of
Fresno, California.

In a previous attempt a surprise tempera-
ture inversion layer prevented the craft from
gaining enough aliitude to clear the Sierra
Mountains. At each attempted flight, ham ra-
dio operators on the ground were instrumen-
tal in maintaining safety communications for
the mission. Two of the three crew members
are licensed hams.

Still, after four failed attempts, organizers
and crew remain optimistic. If successful, the
Earthwinds balloon is expected to circle the
earth following the jet stream in 12 to 21
days. TNX W5YI Report, Issue #3, February
1, 1994, Radio Fun, Issue 28, November,
1993.

TAPR Has Moved

Tucson Amateur Packet Radio has relocat-
ed to new offices. The new mailing address
is: Tuecson Amateur Packet Radio, 8987-
309 E. Tanque Verde Rd. #337, Tucson, Ari-
zona 85749-9399. The voice telephone num-
ber is (817) 383-0000; FAX (817) 566-2544.
TNX W5YI Report, Issue #3, February 1,
1994.

For Sale: Big Transmitter

If you've got a few extra million collecting
cobwebs in the bank perhaps you'd like to bid
on a really big station which is now up for
sale in Central America. The Voice of Ameri-
ca has announced it will entertain offers for
its broadcasting facilities in Belize.

The sale is necessary due to budgetary
limitations during the 1994 fiscal year. The
Belize relay is located at Orange Point on the
Guif of Honduras, southwest of Punta Gorda.
The station is equipped with two 100 kW MW
transmitters, two directional antenna arrays,
an on-site diesel power plant, satellite termi-
nal equipment, control and monitoring equip-
ment, and associated buildings. The facility is
located on 240 acres leased from the Belize
government. TNX Amateur Radio Action,
February 1994.

TNX...

. . . to all our contributors! You can reach
us by phone at (603) 924-0058, or by mail at
73 Magazine, 70 Route 202 North, Peterbor-
ough, NH 03458. Or you can reach us on
CompuServe ppn 70310,775@compuserve.
com; or at 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 publica-
tion, Aadio Fun. You can also send news
items by FAX at (603) 924-9327. 73




"THE WORLD 1S FLAT"
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"THAT ANTENNA IS TOO SMALL TO WORK”

There's one tn every crowd—one that pushes the limits and proves the
skeptics wrong. The world satled into a new era of discovery with Columbus.
The Wright brothers propelled us into the age of air travel. AEA advances nto
the ranks of these dm:mgu:ahed piUTWn‘F‘- with the If-nLuup [0-30 HF
antenna—a 35" loop antenna with low-angle performance that 1s better than
many full-size HF antennas.

One IsoLoop 10-30 HF pioneer offers this: “Big-gun DXers will tell you
nothing that small can work. They will continue to tell you this after you work
a couple hundred countries with it. Ignore them. In 24 months, I have worked
213 countries and confirmed 198.”

The reason you get such a big performance mn a small package 1s the
efficiency of the IsoLoop 10-30 HE; it's 72% on 20m, rising
to 96% on 10m. The main lump serves as an iductor, tuned
with a 10,000 volt variable capacitor. Frequency range 1s

10 MHz to 30 MHz with continuous coverage. The unique

Co

compact design 1s also 1deal if you're facing space limitations—mount it n
your attic, on a balcony, or go mobile.

With the -Jl:*nﬁn*ﬂ IT-1 Automatic Antenna Tuner (below), tuning
your [soLoop 10-30 HF becomes an adventure in speed— 2 or 3 seconds 1s
typically all the time it takes before you're tuned and ready to go. (Antenna
comes standard with 2 manual tuner.

Discover the world of big antenna performance in a small antenna. Call

=T

our literature request line ar (8001 432-8373

and request the “Inside Story” on the
lsoLoop 10-30 HF or call us direct at
(206) 774-5554. For best pricing,
see your favor-
te amateur ra-
dio equipment A
dealer. —

25



Number 4 on your Feedback card

Motorcycle Mobile!

Take ham radio two-wheeling.

he most frequent complaint of those trav-

eling with VHF/UHF rigs is the indiffer-
ent reception they often receive when keying
up repeaters in unfamiliar areas. A new le-
gion of hams is finding, however, that this
does not apply to them. Instead, they are ex-
periencing the thrill of creating pileups. Mo-
torcycle mobiles represent one of the hottest
new trends in ham radio.

Ray Davis KD6FHN is president of
MARC (Motorcycle Amateur Radio Club).
Davis and two fellow MARC members re-
cently rode their Honda Gold Wings on the
Four Comers Ride from San Ysidro, Califor-
nia, to Blaine, Washington; Madawaska,
Maine; and Key Wesl. Florida. “It was amaz-
ing,” says Davis, “There were repeaters, ¢x-
cept for wide-open spots in Montana and
South Dakota, all the way to Maine and
down the East Coast. As soon as I would go
on the air with “This is KD6FHN, motorcy-
cle mobile, looking for local information,’
hams would start asking me all kinds of
questions . . . we would talk for hours. It was
this way from one town to the next.”

“The interest in MARC is phenomenal,”
says Davis. “In less than a year we have
picked up over one hundred members.”
Members donate hundreds of hours each
month by riding herd on charity walks, runs,
and bicycle rides. A callsign is not a prerequi-
site for joining MARC, but all of the mem-
bers are licensed hams, Most were motorcy-
clists first, and now see ham radio as an en-
hancement to their enjoyment of riding. Oth-
ers, like Billy Hall N6EDY, enjoy the fun of
trying something new. “I’ve been licensed
since about 1960, and I had tried about every-
thing in ham radio. I heard about this, and |
thought great, now I can enjoy both hobbies.”

Photo A. MARC members proudly show off their ham-radio-equipped motorcycles.
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Their rigs run the gamut: handhelds adapt-
ed to motorcycles, single-band mobiles, du-
al- and triband mobiles, 10 meter HF rigs,
even a Kenwood TS-50S. Several members
have both HF and VHF/UHF capability.
Danny Velderrain KD6FLP mounted his 10
meter Ranger RCI-2950 on a crosspiece be-
tween his handlebars, and he alternates be-
tween his Alinco DJ-102 and Yaesu 50 walt
mobile for 2 meter work.

A No-Code Tech often selects a hand-
held for his first radio—an easy installation
for use on a bike. The key component is a
speaker/microphone such as Comet’s ML-7.
The ice-cube-sized unit has two leads that
plug into the speaker and microphone jacks
of your handheld. Attached to a third lead is
a small earpiece that acts as both a speaker
and a microphone. Its PTT button allows you
to switch between send and receive. The
ML-7 is easily attached with a bracket or
tape near the left-hand grip, and the antenna
can be easily attached via coax to the con-
nector on top of the handheld. Members with
handhelds often connect their rubber duck
antennas to an adapter, such as the Realistic
Suction Cup Accessory, 17-314, madc by
Radio Shack. This adapter has two side-
mounted suction cups near its base. The suc-
tion cups stick easily to the windscreen, thus
making it ideal for quick setup and take-
down.

If prolonged use is anticipated, the rig can
be powered by connecting the power leads to
the bike's battery. The radio can be nestled
into one of the bike’s up-front compartments
or it can be mounted with Velcro so it can be
easily detached for off-bike use. MARC
members report working each other on sim-
plex up to 10 miles with their handhelds, 5
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walts, and their adapter-mounted rubber duck
antennas.

The miniaturization of ham radio is a boon
to motorcycle installations. One of the newer
innovations is the detachable face feature of
some VHF/UHF mobile radios. The small
face mounts nicely in front of the rider while
the radio tucks safely out of the way in the
luggage compartment. If you are installing a
dual- or tribander, you can also mount the du-
plexer or triplexer unit in back with the radio.
Antennas can be mounted on the luggage
rack, if properly grounded, or in any other
convenient rear location. In the case of Gold
Wings, several MARC members have re-
placed their stock issue AM/FM antennas
with VHF/UHF models.

The small Kenwood TS-508 is already
finding its devotees in motorcycle amateur
radio. Ray Davis mounted his TS-50§ HF
unit in tandem with the face of his Kenwood
741-A VHF/UHF tribander. This gives him a
previously unheard of number of HF, VHF,
AND UHF radio bands in a foot-square
space. Davis connected his Kenwood 741-A
to a triplexer that in turn connects to his
Comet 224 triband antenna. He connected his
TS-508S to a fold-over Comet CA-HV multi-
band antenna that is mounted on his luggage
rack. The CA-HV also works on 2 meters
along with the HF bands.

These new detachable-face radios don't
preclude one from installing a full-s1ized mo-
bile rg. Standard mobile radio brackets, se-
cured with sheet metal screws or bolts, can
be used for most mobile rigs. You will need

Photo B. The ML-7 miniature speaker/mike
accessory from Comet allows you to easily
adapt your HT for motorcycle mobile use.



10 Bands --1 MFJ Antenna!

Full size performance . . . No ground or radials
Operate 10 bands: 75/80 40, 30, 20, 17, 15, 12, 10, 6 and 2 Meters with one antenna

Separate full size radiators . .. End loadm ... Elevated top feed . . . Low Radiation
Angle . .. Very wide bandwidth . . . H:ghest performance no ground vertical ever. . .

Operate 10 bands -- 75/80, 40, 30, 20, 17, 15,
12, 10, 6 and 2 Meters -- with this MFJ-1798
vertical antenna and get full size performance
with no ground or raglals‘

Full size performance gives you high
efficiency for more crowar radiated. The result?
Stronger signals and more Q-5 QSOs.

Full size performance also gives you
exceptionally wide bandwidths so you can use
more of your hard earned frequencies.

Full size performance is achieved by using
separate full size radiators for 2 through 20 Meters
and highly efficient end loading for 30, 40 and 75
/80 Meters.

You get very low radiation angle for excitin
DX, automatic bandswitching, omni-direction
gcévﬂﬂmg: low SWR and it handles 1500 watts PEP

MFJ's unique Elevated Top Feed™ elevates the
feedpoint all 22 way to the top of the antenna. It
puts the maximum radiation point high up in the
clear where it does the most good -- your signal
gets out even if you're ground mounted.

It's easy to tune because adjusting one band
has minimum effect on the resonant frequency of
other bands.

Self-supporting and just 20 feet tall, the
MFIJ-1798 mounts easily from ground level to
tower top -- on small lots, backyards, apartments,
condos, roof tops, tower mounts.

Separate Full Size Radiators
size quarter wave radiators are used
on 20, 17, 15, 12, 10 and 2 Meters. On 6 Meters, the :
17 Meter radiator becomes a 3/4 wave radiator. MFJ-1798
The active radiator works as a stub to decouple S

everything beyond it. In phase antenna current flows 52 995
MEFJ Super HI-Q Loapx Super 80/40M Vertlcal

] WJ 8 MFJ-1786 i ME) R Designed as a high MEI-1792 e
tiny36inch $2€G95 N\ performance antenna for §4 €95 il
diameter high . 80 and 40 Meters, the RIS T
efficiency antenna lets - MFIJ-1792 features a full size quarter =
you operate 10 to 30 MHz wave radiator for 40 Meters - - that's a
comﬂwumhﬁmg full 33 feet of ruthless radiating
the WARC X End loading -- the most :igcu:nt

It's ideal where space . form of loading -- is used for 80
is limited -- nts, # Meters. It's accomplished by a virtu-

ally lossless 4'/2 foot capacitance hat
and a high-Q coil wound with Teflon®
wire on a low-loss fiberglass form.
The entire length radiates pOWer.
High strength 6061-T6 aluminum
tubing, super strong solid fiberglass
insulator, Frequency Adaptive
L-Network™, heavy duty swing mount.
Handles 1500 watts PEP. Requires guying and
radials cﬂunte oises or ground screen.

small lots, mobile homcs, attics, motor homes.
both DX and local contacts when you
mount it vertically. You get both low angle radia-
tion for excellent DX and high angle radiation
for local close-in contacts. Handles 150 watts.
Super easy-to-use! Only MFJ-1786 Super
Remote Control has Auto Band Selection™. It
auto-tunes to ynurdmimdbﬂnd then beeps to let
you know. No control cable is needed.

in all parallel radiators.

This forms a very large equivalent radiator
and gives you incredible bandwidths.

These radiator stubs provide automatic
bandswitching -- there is absolutely no loss due
to loading coils or traps.

End Loadin

(hm.w‘?iﬂﬂMﬂm,eétoading—ﬂt
most efficient form of loading -- gives you highly
efficient performance, excellent bandwidth, low
angle radiation and automatic bandswitching,

MEF]'s unique Frequency Adaptive
L-Network™ provides automatic impedance
matching for lowest SWR on these low bands.

Tuning to your favorite part of these bands is
simple and is done at the bottom of the antenna.

No Ground or Radials Needed
You don't need a ground or radials because
an effective counterpoise that's 12 feet across
gives you excellent ground isolation.
You can mount it from ground level to roof
top and get awesome performance.

No Feedline Radiation to Waste Power

The feedline is decoupled and isolated from
the antenna with MFJ's exclusive AirCore™
high power current balun. It's wound with
Teflon® coax and can't saturate, no matter how
high your power.

Built to Last

Incredibly strong solid fiberglass rod and
large diameter 6061 T-6 aircraft strength
aluminum tubing is used in the main structure.

Efficient high-Q coils are wound on tough
low loss fiberglass forms using highly weather

resistant Teflon® covered wire.

Teflon® it regustened trocemart of Dupont

MFJ halfwave Vertical

6 bands: 40, 20, 15, 10, 6, 2 Meters
No radials or gmund needed!
i (21 {'gteglgands -- $MFJ 1?925 I ;_3'.__._--:-._-‘_3_
} " i . l X an ._,= ._-:1_."-r-
2 Meters -- with this 199 S -
MFJ-1796 ground independent £
halfwave vertical antenna! No
radials or ground ever needed!
It's only 12 feet high and has a nuy
24 inch fi int! Mount it anywhere =
from ground level to tower top -- on
ts, condos, small lots, even
motor homes. Perfect for vacations,
field day, DX-pedition, camping.
E nt end loading, no lossy
traps Entire length is always radiat-
ing. Full size halfwaveon2and P
6 Meters. High power air-wound choke balun

eliminates feedhne radiation. Adjusting one

Fast/slow tune push buttons and built-in MFJ-1793, §179.95. Same as MFJ-1792 but band has minimum effect on other bands.
;":E E'mﬂﬁ]gﬁ*;’: % ;‘f; ifm:g lets mcludes Sull .ﬂzf 20 Meter quarter wave radiator. Automatic bandswitching, lﬂwila.)dlﬂllﬂﬂ
All welded construction, no mechanical Box Fan Portable L(}Op Pﬁeﬁﬂsﬁngcmgﬁzﬂnh:f?cgﬁgn w

joints, welded butterfly itor with no No,ifsnotafan yer 1780 s

rotating contacts, larg: 1.050 inch diameter  __ jv¢ 2'high effi- $229°s Free MFJ cmdlu
round radiator -- not a lnssy thin flat-strip - jency portable loop sl e S nn oot “k
givésyou hushestpossivie slhclency. antenna that's about the same size 'ﬁgﬂe or call toll-free . nsmm 800
~ Each plate in MFJ's superb tuning capacitor and shape as a 2x2 foot box fan,

is welded for low loss and polished to prevent . hjete with carrying handle. Nearest Dealer/Orders: 800-647-1800
high voltage arcing. It's welded to the radiator, arry it like a suitcase, tuck itinac Technical Help: 800-647-TECH (8324)
has nylon g, anti-backlash mechanism, of your car or check it as baggage on aplane. *1 ?Eﬂf unconditional guarantee * 30 day money back

hmnsmtchesandamnnnumsna-ﬂepﬂc

motor for smooth precision tuning. When you get there, set it on a table or

desk and en_;uy ragchewing or DXin

A heavy duty l.-"3 inch thick ABS plastic
housing \:?th ultraviolet inhibitors protectsit. rf‘:fa ;ﬂm Wﬁmﬁlim tg'h
MFJ-1782, $269.95. Same as MFJ-1786 but uding handl
150 watts. Remote control has fast/slow tune

remote control has only fast/slow tune buttons. =, Separate control cable not needed.

CIRCLE 86 ON READER SERVICE CARD

(less s/h) on md&rs from MFJ » Free catalog
MF J ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon-Fri

MFJ FAX: (601) 323-6551; Add $20 s/h

MF] . .. making quality affordable

Prices and apedl‘malMs subjecl to change © 1994 MFJ Enterprises, Inc,




Photo C. This simple handheld installation can be easily removed 1o prevent theft.

metal straps to secure the larger radios. You
may want to think about the security of your
radio before choosing a rnig for your bike.
The detachable-face radios are less vulnera-
ble to theft, but they are more expensive.

Most ngs are powered by connecting the
radio’s power leads to the terminals of your
battery, but make sure the in-line fuses are in
place. This arrangement works fine while the
engine is running, but motorcycle batteries
are small and not conducive to powering
long-winded QSOs while the engine is off.
Several MARC members report they operate
their mobile rigs on low power to prevent ex-
cess battery drain.

VHF/UHF antennas, because of their
small size, can be easily mounted nearly any-
where in the rear. Most MARC members in-
stall their antennas onto their grounded lug-
gage racks.

HF mobile antennas need to be of a man-
ageable size for motorcycles. Whips can be

used for your favorite band, but a multiband
such as the Outbacker or Comet's CA-HV
will be required for multiband HF work.
Most Outbackers will cover from 10 through
75 meters. The CA-HV will cover 2, 6, 10,
15, and 40 meters. A 20 meter loading coil is
also available. Make sure the base of the an-
tenna bracket is grounded to the frame of
your bike.

The speaker and microphone arrange-
ments are the most problematic aspect of
motorcycle radio installation. You have sev-
eral choices: 1) use the standard mobile radio
speaker/microphone arrangement where the
microphone hangs on its mounted bracket
until you need to reach for it; 2) use the in-
your-ear speaker/microphone arrangement
discussed earlier in this article; 3) integrate
the speaker and/or microphone into your
helmet.

The first option has the advantage of being
easier to install, but has the disadvantage of
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outside noise distraction to your speaker. On
the plus side, many of the newer ngs have
frequency and volume controls built into the
microphone.

The second option, the ML-7 or its equiv-
alent, works but reportedly lacks the speaker
fidelity of a normal-sized speaker. The ML-
7K is needed for use with Kenwood radios.
This option works best when handhelds are
utilized as mobiles.

Integrating the speaker into the helmet 1s
more complex on the installation end, but
makes for a more comfortable mobile opera-
tion. One of the simplest methods, used by
several MARC members, is to buy Radio
Shack’s Compact Disc Cassette Adapter #12-
1951. It looks like an ordinary cassetle tape,
except that it has a wire attached to it. They
insert the “tape” into their bike’s tape deck.
The end of the attached wire plugs into the
speaker jack of the radio. The audio of the
radio feeds through the tape deck into the ex-
isting helmet speakers or the bike's external
speakers. Member Billy Hall advises setting
the ham radio volume on low and controlling
the volume with the tape deck’s volume con-
trol.

Several members of MARC have installed
small helmet speakers, such as those made
by J&M in the helmet. This speaker, of
course, conneclts directly to the speaker jack
of the radio.

Once you have installed your rig on your
bike. you are in for an enhanced ham experi-
ence. Danny Velderrain sums it up: “When
you mention you are a motorcycle mobile,
everybody wants a piece of you.”

MARC’s contact person is Ray Davis,
President, 3 Lindberg, Irvine CA 92720;
(714) 551-1036. MARC HF nets meet every
Tuesday evening: 000 UTC on 14.260; 0100
UTC on 7.250. The VHF net meets Wednes-
day at 8:00 p.m. PST at 146.985.

Photo E. MARC members Ray Davis
KD6FHN and Danny Velderrain KD6FLP

are deep in a forest of motorcycle mobile an-
tennas.

wood TS-508 (foreground) mounted in tandem with his Kenwood 741-A (faceplate in back-
ground).

12 73 Amateur Radio Today » April, 1994



THE ADVANTAGLES
OF BUYING AZDEN

No matter what your frequency requirements (2, 6, 10, 220, 440), when you buy a
mono-bander factory-direct from Azden, you'll enjoy these five great advantages:

POWER: Handhelds-5 watrs, Mobiles- 50 watts, (25w on 220MHz, and 35w on
440MHz.) Standard!

FACTORY-DIRECT SERVICE AND TECHNICAL SUPPORT: Factory engineers

and technicians perform all service, and our sales staff are hams, with years of experience.

MOBILES

2 Meters

RELIABILITY: All Azden radios are heavy-duty commercial grade
(designed to MIL-STD-810),and are virtually “maintenance free”.

FLLEXIBILITY: We go the extra step, like CAP and MARS mods

at no charge, with proper documentation.

TWO YEAR WARRANTY: The only manufacturer confident
enough to ofter this, ev emhmg is covered for the first year, and

we Dnl_‘i, charge tor labor in the second year. _.T

®
So whether you're buying wLE /J AZ DE N
a mobile, handheld radio

S COMMUNICATIONS DIVISION
or communications ; Py

PCS-7200 220 MH=z
PCS-7300H 440 MHz
PCS-7500H
PCS-7800H 10 Meters

HANDHELDS

10 Meters

6 Meters

6 Meters

AZ-21A 2 Meters

HEADPHONES

HS-03 With Boom Mic

headset, come to Azden. __ fﬁﬁﬁ
We understand. = ; = e

- H'.I'III'IE

-’ I!' il ﬂ
wilSor o WM,

DM-10 Without Mic

TO PLACE 29
ORDERS (ONLY )

CALL: 1-800-643-7655 , a4 =
For literature, prices, and service call (516) 328-7501, Fax: (516) 528-7::-06 or write t‘g‘.ﬁxf X - E

AZDEN CORPORATION, 147 New Hyde Park Road, Franklin Square, New York 11010.



Number 5 on your Feedback card

The 40 Meter Full-Wave
Horizontal Loop

Take your signal to the treetops.

f you have the space to put up 142 feet of

wire in a closed loop configuration, and
you desire 10-80 meter operation, including
the WARC bands, the 40 meter full-wave
horizontal magnetic loop may be just what
you're looking for. It doesn’t have to be
square, out in the open, or very high off the
eround to perform well.

My 40 meter loop averages 35 feet in
height (about 1/4 wave high on 40 meters),
and yields 5-9 signal reports to middle
America and 5-6 reports to the East Coast
from my QTH on Oahu, Hawaii, with 100
walts. The loop gets 5-9 to 10 dB over into
VK and ZL, across open water, and this de-
spite the fact that (1) the loop is buried in
and amongst trees of a forest, (2) the loop is
not at all square, and (3) my feedline (50
ohm coax terminated with 22' 6-5/8" of 75
ohm coax, velocity factor 0.66, giving 1/4
wave on 7.2 MHz) i1s almost 300 feet long.

| use #12 AWG copper wire, PVC cov-
ered, and | do not use a balun, A 1:1 current
balun (inductive coupling) can help to re-
duce RF signal pickup and re-radiation by
the coax braid, but I suggest not using a
balun for multiband operation unless the
balun is very broadbanded (low Q) lest you
burn it up at high reactance levels on fre-
quencies other than the design band. I do
cancel RF at the feed point with eight turns
of the coax wound to a diameter of 6", taped
together as a “coil” or RF air choke.

All antenna attachment points are via 1/8"
nylon line terminating in a 3" loop of
spaghetti tubing. I avoid direct contact with
lrees because this seems to increase the an-
tenna’s noise level on receive and also
seems to cause some degradation of trans-
mitted signal due to energy absorption into
the trees (see Figure 1 and Table 2).

On bands other than 40 meters I use a
matchbox (L/C circuit) to tune out reactance
and help keep the SWR down to allow full
power transfer. Some form of magnetic cou-
pling in the transmission train from rig to
antenna helps to suppress harmonics which
can cause TVI/RFI, so a tuner, no matter
how simple, is suggested, regardless of
whether it is needed for impedance matching
Or rcactance tunc-out.

The feed point mechanical construction
consists of a strip of plastic (a 2" PVC strip
cut down the middle to make a “plate™ or
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strip, about 9" long) to which i1s mounted,
via plastic ties, an SO 239 connector. One
end of the antenna wire is soldered directly
into the SO’s center conductor; the other, af-
ter making its way around the forest through
the trees, is attached to the braid side of the

PL connector of the coax (now screwed onto
the SO connector) by a small hose clamp.
(See Figure 2). The plastic strip is hoisted up
into the trees by nylon line thrown up previ-
ously. | use the “weight and string” method
of getting lines up into trees. Some fast

Antenna

‘./"

y_/_
\a-ntmmarmnp

Spaghetti Tubing

Nylon Line
To Tree

Figure 1. Antaching the nylon support line(s) to the antenna wire.

Band Frequency # Waves Gain
(meters) (MHz) (on wire) (dBd)
10 28.500 4 +5+
12 24.940 3-1/2 +5
19 21.225 3 +44+
17 18.118 2-1/2 +4
20 14.200 2 +3+
30 10.120 1-1/2 +3
40 7.150 1 2+
80 3.750 1/2 +1+

Feed Point Wave Angle
(resistance, ohms) (degrees)

140 10
130
125 13
120
110 15
100

90 30

60

Table 1. 40 Meter Full-Wave Horiontal Loop (142 feet of #12 PVC covered copper wire) at 35

feet.

Nylon Hoist Lines

Plastic Ties

m—

s

PUC Strip Hose

Antenna
Wire

ié

e e

Seal Entire
Connection
With Silicone

Coan

Figure 2. Feed point detail. Wire strain relief is provided by first threading each end of the
loop’s wires through three holes each about an inch apart, on each side of the S.0. connector,

before electrical connections are made.
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Patcomm Corporation™ e
introduces the PC-1610™ a full featured HF trans-
ceiver with built-in keyboard interface. Plug a stan-
dard IBM XT compatible keyboard into a PC-1610
and instantly enjoy keyboard CW, RTTY (BAUDOT
and ASCII) data communications. Incoming morse
& RTTY data is decoded and displayed on the built-
in LCD display. The PC-1610 offers the following
features:

® Built-in XT keyboard interface (keyboard
optional)

® 160-10M ham band coverage

B USB/LSB/CW/FSK modes

B 7/5W output power

B Built in digital power/SWR meter

® DDS VFO with 1Hz step size

B Selectable variable speed/fixed 10Hz step
VO tuning

8 Built-in 24hr clock

® 90 tunable memories

® 1 scratchpad memory

B 9 (256 character) keyboard data buffers

® Built-in 5-75 wpm IAMBIC keyer

® Built-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz &
RITY filters

® Notch filter

B Select 1 of 3 antennas from front panel

fications are 5,1!'nrﬁ~.'. change withoul notice

o - P il e TR 7 e
IS a registered tradgemark of the IBM Corporation
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® Basic display lets you know

exactly where you are. -
® Standard Display

shows RX/TX VFO
freq’s, time and
current memory

iH.035/0-T 0S30
IH.03510-R  MO0CO

® Send & Receive in:

CW /RTTY(BAUDOT) / ASCII
THXFEROSO, 13 <— Incoming data
i Sl Outgoing data
appears here

® Store up to nine 256
character messages.

® Messages can be:
edited, sent &

appended to out-
4. 035/10-T 0930 going message
I>CANNED 568 Format & Edit
5 <~ stored MSG's here
PC-1610 = |HFxcwr| + |PC
+
® The PC-1610 Performs the DATA CNTLR
functions of an HF Trans- =
ceiver, Computer, Data
Controller and Control o
Software all in one package. 0

The PC-1610 has too many features to adequately describe in one ad...
call or write for a detailed brochure—Major Credit Cards Accepted.

. ey :._;-:.}’f-_"ff:ﬁ'; 5397539
| i ;L) ..-"'_.-' .-""
ﬁ"ﬁ;f/.lr ;-L..'r _.e;7f Jﬁf__; ;;’/’,—“ :‘ )/Z:,J
ﬁﬁ*ﬁmﬁf

Designed and manufactured in the U.S.A.
Phone: [516) 862-6512 = Fax: [516) 862-6529
7 Flowerfield M100, St. James NY 11780
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Figure 3. A view of the 40 Meter Full Wave Horizontal Loop.
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Figure 4. You don't have 1o make the loop square to make ir work well.

twirling and a hard launch at the right angle
can put a 4 oz. lead weight with light line
some height up. A fishing rod/spinner works
well also.

Lots ol line throwing, tree branch trim-
ming. climbing, sweat and hard work may
be necessary in a thick forest to get the loop
up and clear of small branches. but then
again. in a clear area some supports for the
antenna would be required, and it takes work
to put them up. t00. So, as long as you can
avoid near (A/2n) field proximity to large
(over 6”) limbs. the loop will work almost as
if the forest weren’t there . . . e.g. on 40 me-
ters, try to stay 22 feet away from large tree
trunks, 12 feet on 20 meters, etc., otherwise
a significant percentage of energy will be
absorbed by the trees, resulting in reduced
primary signal strength (see Table 1).

Concerning gain and enclosed areas, real-
ize that a squarc loop (each side 1/4 electri-
cal wave long. all corner angles 90 degrees)
has a bit more than 2 dB gain over a dipole
at the same height over the same ground.
For a not-square loop to lose 1 dB in signal
strength compared 1o a square loop (a just
barely detectable audio difference). its en-
closcd area has to be reduced about 79% of
that of a square:

10log (0.79)=-1dB

The signal from the loop in Figure 4B will

be about | dB less than that from the loop in
Figure 4A.
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The point of this geometrical digression
has been to show that you don’t have to
make the loop square to make it work well;
just avoid making (if rectangular) the short
side less than 0.546 x the length of a square
loop’s side.

Example:

Total wire in loop = 1005/f(MHz) feet.

40 meter loop wire = 1005/7.077 MHz = 142 feet.
If square. then each side length = 142/4 = 35-12

Y

Figwre 5. Internal angles of less than 90 de-
grees can cause signal cancellation prob-
lems.

feet. but not less than 0.546 x 35-1/2 = 19-1/3 feet.

Avoid internal angles less than 90 de-
grees. Don’t use a design like that in Figure
5, for obvious reasons of signal cancellation.

If vyou desire stronger propagation in a
preferred direction, angle the plane of the
loop toward the desired direction in a slop-
ing loop (or diamond) configuration (see
Figure 6).

But if you do make the loop into a dia-
mond shape and slope it, don't let the short
width (across) become less than 0.885 x the
length of a side when square (see Figure 7).

Specilically. for 40 meters, a sloping dia-
mond would look like Figure 8 (The sketch
shows the minimum width and maximum
length allowable before the loss resulting,
compared to that of a square loop, exceeds |
dB).

Comment: My 80 meter SkyLoop (282
fect of wire, another antenna) enjoys the ad-
vantage of both horizontal and vertical po-
larization, as half of the loop (the west half)
1s more or less horizontal, while the remain-
ing east half slopes down into a gulch. The
result is that the SkyLoop is effectively a
sloping loop. It’s plan layout is not at all
square. but the short width is greater than
0.885 x the length of a square loop's side.

Always feed horizontal loops at their
highest point. And note that a 40 meter full-
wave loop i1s a half-wave vertical on 80 me-
ters, the loop functioning as a capacitance

Continued on page 18
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# 3 -4 dB

Figure 6. Directional enhancements are made by positioning the plane toward the desired

angle.



Is Your
EEDBACK Shack Grounded? Slow Scan
e o
I our coniiuing efort 1o present the bes! in ama- Television
teur radio features and columns, we recognize the =3
need to go directly to the source—you, the reader. Arti- 178" x 172" o e doesn’t have to be expensive anymore
cles and columns are assigned feedback numbers, 110 Copper i Quality Color SSTV
which appear on each article/column and are also list- . mugl?dahl y th Pasokon TV
ed here. These numbers correspond to those on the i foabnte e oo ailh
feedback card opposide this page. On the card, please
check the box which honeslly represenis your opinion PﬂSOkOﬂ TV $ 229'95
of each article o column. Ground It Send and receive all popular modes.
Do we really read the feedback cards? You bet! Hardware interface fils inside computer
The results are tabulated each month, and the editors
take a good, hard look at what you do and don fike. Sl Compls By Stokiios St Sriurs vew— SSTV Explorer $94.95
To show our appreciation, we draw one feedback card Grounding Stud Every 6 Inches il ive-only interf into serial port.
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6 The Big Kahuna The FLYTECRAFT™ SFX Line of Monoband rformm
7 Review: The Lightning Bolt Quad Yertical HF Antennas Pe ance
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12 Using International 9096-11A » 8 unigue models for 80, 40, 30, ;
13 Dealer Directory 20, 17, 15, 12 & 10 meters. Each Invest in the GOLD 5’““&“&1&'"""7'
14 Updates only 9 £ tall (10 meter is slightly Easy operation with incredi _ power!
15 Hamsats Shinter-) '@ Pewcimion-wauns fal * Conferencing * Background File Transfers
16 RTTY Loo SORNP BAUN SFES IRNDRN 1A * Robot CQs * Logging * Macro Files
P performance. e Unobtrusive - : &
18 Homing In arcas. o Instant set-up and tear * Advanced Text Handling
19 Hams with Class down, or leave up permanently. e 9§ e Manual
20 Ham Help e ; Enmnsli,vuegHelp System
21 QRP CSdEaks i T Y TRCR AT * Quick Reference Guide
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e Al VOX CONTROLLER
RG 213U MIL-SPECDIRECT BURIAL JACKET.. 34/t .32/ =3 E\N
RG MINI £X BLK or CLA UV JACKET. . J6m  3um SECOND GENERATION .
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CENTER INSULATOR. g = $8.05s DTMF decoder Boards for every need
R TR T TR TR BTD-8C has 8 latched, rmt toll-restriction,
10 GA 2C REDIBLK 251 $300ea. 12 GAREDIBLK 261 $800ea| |1 {17 JC: sockels & more.............$99.95
450 OHM LADDER LINE 18GA SOLID CW.......— $12.007100R BTD-8M momentary outputs.................. $79.95

N CABLE 8 WIRE cuT TO rm;ﬂﬂs:m LENGTH! BTD-8A....369.95 Orig BC-1....834.95

ORDERS ONLY: 800-828-3340 Box Products, Inc  Orders 800-854-2426
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See you in Dayton — Booth 340-342

MICROWAVE ANTENNAS

Loop Yagis, Power Dividers, Stacking Frames, Complete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembled and tested.

3339LYK 33l loop Yagi Kit 902 MHz 185dBi $103.00
2345LYK 45¢l loop YagiKit 1206 MHz 21dBi  $103.00
2445LYK 45el loopYagi Kt 1269 MHz 21dBi  $103.00
1844LY 4del loop Yagi Kit 1691 MHz 21dBi  $115.00
2355LYK S5el loop YagiKit 1296 MMz 22dBi  $118.00
13MSLYK 45¢l loopYegiKit 2004 MMz 21dBi  $85.00
G45LYK 45el loopYagiKit 3455MHz 21dBi  $85.00

Now in stock- VHF & UHF Yagf's by Rutland Amrays
Other modeis available. Call or write for catalog.

DOWN EAST MICROWAVE
Bill Olson, W3HQT
Box 2310, RR1 Troy, ME 04987
(207) 848-3741
FAX: (207) 948-5157

TRANSVERTERS
VHF UHF MICROWAVE

Linear transverters convert IF frequency (28 or 144 MHz) io higher
requency, transmi and receive — all modes,

DEM 50-28K

6 Meter Kit, 28 MHz IF 20W out high dynamic range GaAsFET 12-
14VDC ﬁmwﬂmi’cﬂ Hfhn:lﬁmpnuduh Bax
heatsink. connectors. ... R, .- .
DEM 144-28K DEHEE-I!H

2 Meters and 222 MHz high dyname range. 20W, 12-14V. Basic kat

conneciors. hetsink and hardware o .. S225/5295
DEM 432K
TOcm Kt 2808z IF 7TOmW oul no-unedesign. . $5155

DEM 432-15S

7T0cm, assembled and lested. 15W with intermal TR swilchang and dual
LO. (432 and 435 MHZ) .. $385
Also sl avatiatie — no-fune transverters for S00 to 5760 MHz ___ WRITE

DEM 144-28DCK.
Comgplete low power 2 lransverier board 1-10mW owl. Can be used
llwuummhmhmmnﬂm

IF. Kit... e 3109
DEM 1 IJ-IEEK

10 GHz lineaar transverier 432 MHz IF 10 mw kil .., 5250
OO IV VBTBION ... .o ceeesscs s sessse s ssssssssss pessssrssasessens ss sessstanstenns $300

Also avallable: poweramps. preamps, antennas, anlenna relays, coax,

companenis.
FREE Catalog available.
DOWN EAST MICROWAVE
BILL OLSON W3HQT
RR 1, BOX 2310
TROY, ME m-ﬂmﬂsa
FAX 157
MICROWAVE AMPLIFIERS
from

DOWN EAST MICROWAVE
Linear Power Amps
for SSB, ATV, FM, 902 — 1206 —2304 —3456 MHz
2303PA  10mW in 3W out 1240-1300 MHz $130
2318 PAM  0.5W in 18W out 1240-1300 MHz  $205
2335 PA 10W in 35W out 1240-1300 MHz $325
2340 PA  1Win 35W oul 1240-1300 MHz $355
23T0PA  5Win 70W out 1240-1300 MHz  $695
331BPA  1Win 20W out 902-928 MHz 3275

3335 PA 14W in 40W out 502-928 MHz $335
3310 PA 10mW in 10W out 902-928 MHz $150
432 PA 70mW in 18W out 420-450 MHz 5180

50 - 222 Mz version now available Write

TIR Switching available, all 13.8 VDC/Some available in kit

form. Low Noise Preamps & kits —432, 902, 1296,
1681, 2304, 2401, 3458 MMz, 5.7 and 10 GHz

JILNA preamp .6 dB NF 902 MMz 138V §85
23LNA preamp .6 dB NF 1296 MMz 118V 585
TILNAZOWF preamp .7 dB NF 2300-2400 MHz 18y $130
TESILNAWP preamp 1 0B NF 1691 MMZ mest mowted 138V $140
40TTLHAK  preamp kit 400-1700 MHz 5aB $40

The 40 Meter Full-Wave Horizontal Loop

Continued from page 16

hat for radiation from the vertical feedline.
Horizontal loops are easy to build, erect,
and require no tuning if you cut the wire
according to L = 1005/f (MHz) feet, where
the frequency f is for the lowest band of de-
sired operation. Feed the loop either directly
with 50 ohm coax or with a quarter wave
(electrical, considering velocity factar) of 75
ohm coax; again, the quarter-wave matching

section’s length is based on the lowest fre-
quency of planned operation. Of course,
tuned feeders may also be used.

For those who are unable to erect anten-
nas very high, the 142-foot length of wire as
a 40 meter full-wave horizontal loop about
35 feet above ground is a winner. And it
doesn't have to be textbook square, or
horizontal, to be effective.

s
S S
Area 52 s =
B 8 xy 8
2 2
g = —1005 __251 Eget
fMHz/ 4 =5, 7O
(a)

Area = .79 X 52
XY
Minimum = _.ﬂﬂj_.!__zﬂ = —z-g—2 Feet
Width f MHz f MHz

(b)

Figure 7. Dont let the short width (across) become less than 0.885 x the length of a side

when square.

35-1/2' 35-1/2°

44— 31-1/2' —Pp

35-1/2° 35-1/2'

Xy
(a) (B)
Figure 8. A sloping diamond for 40 meters.
Band (meters) Near-Field (A/2x ) Clearance Distance (feet)
10 6
12 7
15 8
17 g
20 12
30 16
40 22
80 42
160 83

Table 2. When an antenna is within AI2n feet of a nearby object, such as a tree (a capacitor)
or some metal (an inductor). being the free space wavelength at the frequency of operation
(feer), primary signal attenuation occurs due to the energy of the near (storage) field being

Preamp lots for 230410 GHZ eerwyros! vemmns svadiabin Write or Call
CALL OR WRITE FOR MORE INFORMATION

m 0 FA:T MICROWAVE absorbed by the tree or metal. As a result, this energy is no longer available to reinforce, by
EG:EE‘IE; IFIHT Troy MTE 04987 E ground reflection, the signal of the primary radiation. The loss can amount to as much as 6
. . dB. To avoid this phenomenon, keep all antenna wire at least these distances away from 6"

(207) 948-3741 FAX: (207) 948-5157 P P c y from

diameter or larger energv-absorbing objects:
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ORDER NOW 1-800 4 HOBBY KITS

AIRCRAFT RECEIVER

Hear exciting air-craft
communications—
pick up planes up to
100 miles away!
Receives 110-136

MHz AM air band, smooth varacior tuning superhel with
AGC, ceramic filter, adjustable squeich, excellent
sensitivity and lots of speaker volume. Runs on 3V
battery. Great for air shows or just hanging around the
airport! New 30-page manual details pilot talk, too. Add
case set for "pro” look.

AR-1 kit....528.95 Maiching case set, CAR...§14.95

SYNTHESIZED AUDIO GENERATOR

DDS (Direct Digital Synthesis)
technology brings you a terrific audio
generator at a fantastic price!
Generates from 0. 01 Hz to 50 KHz with
five digit LED display of frequency. Sine
and square wave output adjustable 0-5
volt p-p. Frequency selected by direct keyboard entry and
accuracy of 10 ppm and two memories for rapid frequency
changes. Retire that jury-rigged old generator and treat
yourself 10 the pleasure of using a new state-of-the-ant SG-
B50!

SG-550 Kit . $199.95 SG-550WT assembled ... $269.95

STEREO FM TRANSMITTER

Run your own Stereo FM radio station! Transmits a stable signal
in the 88-108 MHz FM broadcast band up to 1 mile. Detailed
manual provides heipful info on FCC regs, anlenna ideas and
range to expecl. Lates! design fealures adjustable line level
inputs, pre-emphasis and crystal controlled subcarrier. Connects |
to any CD or tape player, mike mixer or radio. Includes free |
tuning tool too! For a pro look add our maltching case set with on- | &
board whip antenna -
FM-10A Stereo transmitter kit
CFM Casewhipant set..................oomrescecrisascasassnas

FM RECEIVERS & TRANSMITTER

Keep an ear on the local repeater, police, weather or just
tune around. These sensitive superhet receivers are fun to
build and use, Tunes any 5 MHz portion of the band and
have smooth varactor tuning with AFC, dual conversion,
ceramic filtering, squelch and plenty of speaker volume,
Complete manual details how the rigs work and
applications. 2M FM transmitter has 5W RF out, crystal
control (146.52 included), pro-specs and data/mike inputs.
| Add our case sets for a nice finish.

FM Receiver kit Specify band: FR-146 (2M), FR-6 (M),

FR-10 (10M), FR-220 (220MHz2)....................$29.95

Fasrinat

CFR Matching case set ..................... TR $14.95 iz
FT-146 Two Moter FM transmiter ki ... S79.95 | Siortwave converter ki, SC1 .. $27.95
MICRO-MIKE Matching case set for SR1, CSR .................. $14.95
v : - — — | Matching case set for SCI|, CSC .................... $14.95
World's smallest FM wireless | o ekl

SHORTWAVE RECEIVER

Fantastic receiver that captures the
world with just a 12° antenna! Can
receive any 2 MHz portion from 4-11
MHz. True superhel, has smooth
varactor tuning. AGC, RF gain
control, speaker volume and runs on a 9V baftery.
school or club project, prowdes hours of
fun for even the most serious DXer. For the car, consider our
shortwave converter. Two swilchable bands (in 3-22 MHz
range), each 1 MHz wide—tunable on your car radio dial. Add
some interest lo your drive home!

U

some types' And “top-oif” charge mode squeezes every last bit ol energy

system that cuts off the fast
charge at the exact point of full charge-batteries are charged, not cooked! Charges
NiCads or NiMH packs from 2 to 10 (easily expanded) and current capacities up to
10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries, buying new packs,
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or
wired and tested with case al a special price. Hitzuild&m: add our matching case set for
a snazzy finish.

DN-1 Dr. Ni-Cad conditionerffast charger Kit..............cccccovvrarrinrenneriene.. 94995
DN-1WT Fully assembled Dr. Ni-Cad with €ase .........cccccovvenrnncncicsnnns $89.95

mike. Smaller than a sugur cube
- including battery and mike. Two
sets of SMT paris supplied in
case you are clumsy! Terrific
audho pick-up (pin drop at 5 i) and transmit range of 300 it
We include the ballery (waich style), eleciret mike and
even a luning tool' Be a James Bond and learn SMT too!

FM-5 Micro mike kit ........... .. ;1 -

exaclly like the big commercial

FM WIRELESS MIKES

AM TRANSMITTER

High quality, true AM broadcast band transmilter is design
rigs. Power of 100 mW,
range of up 10 1/4 mile. Accepts line level inputs
and CD players and mike mixers, tunable 550-1750 KHz.
Compiete manual explains circutry, help with
even antenna ideas. Be your own Aush Limbaugh
Dees with the AM-1! Add our case set for a true station
AM-1 Transmitter kif...........
CAM Maitching case set......

SPEED RADAR
New low-cost microwave Doppler radar kil “clocks” cars, boats, horses, bikes or any

large moving object. Operates at 2.6 GHz with up to 1/4 mile range. LED
ﬁ digital readout displays speed in miles per hour, kilometers per hour or
q'

}I

FCC

Pick the unit thal's right for you. All units transmit a stable
signal in the B8-108 MHz FM band up to 300" except for
High power FM-4 and PB-1 Phone bug thal go up to 1/2

mile. .
2 - converted with crystal referenced stabilty |
gm; Basic b:nlt ............................................ $5.95 | . \he 400-550 MHz range. Instructions
B oo A are even included on building high

but with added mike pre amp .................. $7.95 | pedormance 900 MHz antennas Wel designed circut features
FM-4, long range with extensive filtering and convenient on-oftbypass swilch. Easy

very sensitive audio pickup ...................314.85 | gne nour assembly or available fully assembled. Add our
P8-1, Phone bug needs no battery, maiching case set for a professional look.

hooks to phone ine ............... T T—— $14.95 | SCN-1 Scanner converterkit.............. — X
MC-1, Micro size sensitive mike cariridge SCN Malching case sel.............cccoeevevereeenen $14.95

O FM-1,2.4.....ceiieeeeeccessnanssssssssssssanssanes $2.95 | SCN-1WT Assembiled SCN-1 and case........589.

SCANNER CONVERTER

Tune in on the B00-850 MHz action using |
your existing scanner. Frequencies are |,

STEREO PEAK HOLD BARGRAPH

feet per second! Earphone output allows for listening to actual Doppler
shift, Uses two 1-Ib colfee cans for antenna (not included) and runs on 12
VDC. Easy to build—all microwave circuilry is PC stripline. ABS plastic
case with speedy graphics lor a professional look. A very uselul and full-

Of-fun kit

ST LOMPIShS M. i ssad iy i s sadis $99.95
Finally a dual LED bar graph with a peak hoid display' Bar graph displays are neat and eye
caiching but thes speed is thew downfall - they st canl capture the peaks. Our kit is like
two unsis in one, a fast display to show the signal and a long display o caplure
peaks, similar units go for hundreds of bucks' We offer 3 models: Linear ior use,
Semi-Log for audio VU melers, and Log lor power displays. Dual - for stereo! - 10
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for
virtually any signals, from voltmeters to audio VU meters to audio power amps lo SWR
meters, Complete infructions for easy hook-up to most any device, Add our matching case
sel lor a sharp looking unit.
PH-14 Dual Linear bargraph kit ..........539.95 PH-15 Dual Log bargraph kit ..$39.95
PH-16 Dual Semi-Log bargraph kit....$38.95 CPH Maiching case set .........5$14.95

SURROUND-SOUND/REVERB

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect lrom mono sources or richly
enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a
Bucke! Brigade IC Device for reliable solid-slate performance. Adjustable reverb, delay and mix controls to customize your
sound. Easily connectled to radios, stereos, CB's and TV's. Plently of audio lo drive a small speaker lor sland-alone
operation too. Expenerence the fun and realism that surround sound provides - without spending hundreds! Add our case set

for 2 neal. pro look.

RV-1 Surmound Sound/Reverb kil................. $58.95 CRV Matching case sel......
RV-1WT Assambled RV- 1 and CRSO..........cceiiiiiiiicimisnmssssisssrssssssonsessasssrossns

SPEECH SCRAMBLER CRYSTAL

RADIO

Relive the radio past with a crystal set
like your grandiather busll. Uses genuine
Galena crystal and catwhisker. Several
difterent lypes of radios are built,
including standard AM broadcast,
shortwave and even WW [l foxhole
style. To compare modern semicon-
ductor detectors, we include a diode for
comparison. No soldering required and
we even give anlenna ideas. Radio for

Descramble most scramble systems heard
On your scanner rato or sel up your own
scambled communication system over the
phone or radio. Latest 3rd tion IC is
used for fantastic audwo quality - equivalent
to over 30 op-amps and mixers! Crystal
controlled for crystal clear sound with a buill-
in 2 watt audio amp for direct radio hook-up.
For scramble systems, each user has a unit
tor full duwe: operation. Communicate in
privacy with the S5-70. Add our case set for
a fine prolessional fimsh

S5-70 Scrambler /descramblerkt ....$39.95

CSSD matching case set...........514.95
SO TOWT # g bied free, get it now before Clinton taxes it!

S5-70 and case set CS-1 Crystalsel kil .............519.95

TOUCH-TONE REMOTE CONTROL

]
|
;
i

Control virtua

codes and a crystal controlled touch-tone decoder provides reliable operation,

for a handsome finish,
URC-1 Remote control kit ..........................5129.958 CURC Matching case sel
URC-1WT Fully assembled URC-1 and case

Touch-Tone remote control. The URC-1 has 16 switched outputs, 4
(20 mV steps 0 to 5 VDC), two 10K digital pots {for volume, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours!
Two level password control allows secure control and multi-level access. Six digit LED display shows currently entered
ere's nothing else like this unit, be in
complete control of remote radios, thermostats, hi-fi's, homes or even factories with the URC-1,

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

our matching case sel

music, from rock to easy istening - all commercial free. Hear what

SCA-1 Decoder kil.........c.cccocoeninnninnicnnen. $27.95 CSCA Malching case sel......
FR-1 FM receiver Kit..........ccrsssrrsserssssnnnses $24.95 CFR Matching case for FR-1

FM SUBCARRIER DECODER

Tap info the world of commercial-free music and data thal is camed over many standard FM broadcast radio stations.
Decoder hooks 10 the demodutator of FM radio and tunes the 50-100 KHz SCA subcamier band. Many radios have a
demod output, but if your radio doesn'l, il's easy o locate, or use our FR-1 FM receiver kit which is a complete FM radio
with a demod jack buill-in. These “hidden™ subcamiers carry lots of neal programming - from stock quotes 10 news 1o
you've been missing with the SCA-1.

e ol $14.95

TOUCH-TONE DECODER

Grab Touch-Tone numbers right off the air, phone or tape. A simpie hook-up o any radio
speaker or phone line is all that is required to instantly decipher touch-tone phone
numbers or codes. A 256 digit memory stores decoded numbers and keeps ils memory
gven in the even!t of power loss. An B digit LED display allows you to scroll through the
memory bank to examine numbers. To make it easy to pick out number groups or codes,
a “dash” is inserted between sets of digits that were decoded mare than 2 seconds apart.
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable
detection of numbers at up o 20 digils per second! For a professionally finished look,
add our malching case set. Start cracking those secret codes tomomrow with the Tone

Grabber!
TG-1 Tone Grabber kit............ $99.95 CTG Matching case set........ $1495
TG-1WT Fully assembled TG-1 and CaSe..........cvvvivmsseeemmmmeeessesssenss $149.95

......................... $14.95

L-C METER

Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecling the LC-1 to any

digital multimeter. Two pushbution ranges for high resolution readings and we even give you calibration componentis o
assure proper accuracy of your kit! Active filters and swilching ies require critical values, no one should be without
an accurate LC meler. For a pro look, add our maiching case sel.

e 5o T e R N e S5 ClCcasesal. ... ieeeeairrreeas $14.95

MOTOR CONTROLLER

Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, half
step rotation, direction and power down mode, can drive most any stepper motor. Qur DC
driver features pulse width modulation control allowing full motor torque even at
low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case sel

} for a professional assembly.
1) SMD-1 Stepper kit.............ocennee 524.95 MSC-1 DC motor kit......524.95
~ " CSMD SMD-1 case

9.

“ |'_I 1
[nscover

HAHSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564

DIGITAL VOICE RECORDER I

Chatterbox digital voice storage unil will record your message of up o 20 seconds.
Time is split up into four 5 second blocks which can be played separately or
cascaded for longer messages. An LED display shows message location and
curreant mode for easy operation. Nifty built-in interfaces allow simple connection to
transmitters for automatic keying when the PTT is initially closed or after it is
released. You can even loop your rig's mike through the Chatterbox. For contest or
fun use, the CB-1 can drive an external speaker. Includes a built-in electret mike.
For that fimshing touch, add our maiching case sel

CB-1 Voice recorder kil..................559.95 CCB Maiching case set ............. 51495

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

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

TERMS: Satisfaction guaranteed. Examine for 10 days. If nol pleased return in onginal form
for refund. Add 54.95 for shipping, handling and insurance. For foreign orders add 20% for
surfaco mail. COD (L.S, only) .1|:||:;[ S5.00,. Orders under 520 pdd 5300 NY residonls add 7%
sales tax, 90-day parts warranty on kil parts, 1-year parts & labor warranty on wired units
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Number 6 on your Feedback card

The Big Kahuna

A 15" high, 160 meter Distributed Capacity Twisted Loop Antenna.

f you're like most hams, you don’t come

close to having enough room for an anten-
na for our lowest band, 160 meters. Not be-
ing much different, I not only lack sufficient
space for a low-band antenna but, like most
cliff dwellers before me, I can’t even put up
an outside clothesline. So, 1 developed the
Distributed Capacity Twisted Loop (DCTL)
prototype on 40 meters (see 73, September
1993, page 26) and then applied what |
learned to a 160 meter version.

The result is a 15-foot-high equilateral tri-
angle that you can hang on the side of your
house or, like | do, from the balcony when the
XYL isn’t looking. It can be built in a couple
of hours, doesn’t cost much and, as the title
(Big Kahuna) suggests, packs a real punch. If
you've got room for a 10 meter dipole you've
got room for this, so quit stalling, get out

by Jim McLelland WA6QBU

your soldering iron and go for it.

Description

The DCTL is a loop made from 300 ohm
twinlead, but with a twist. To understand the
“twist,” look carefully at Figure 1. You'll
notice that opposite ends of the loop do not
connect to each other. This is a critical point
in getting the loop to resonate. These open,
opposite ends connect to a capacitive stub
that does the fine tuning, but most of the
tuning capacitance is distributed along the
whole length of the loop. It is this capaci-
tance that lowers the frequency of the wire
loop so that about 1/8 wave will resonate in-
stead of the usual 1/2 wavelength. In short, a
loop about 50 feet long (15 feet across) has
replaced a 246-foot-long dipole. The
impedance drops drastically and must be

300 Ohm Line To

1/2 Turn

‘ Twist y

Open
Capacitive
Stub
LC = 48"
@ 1.8 MHz

Loop
LL = 51° 6"

Shorted Stub
LZ= 16' 11"

Balun & Tuner;
Any Length

Figure 1. The Big Kahuna 160 meter DCTL dimensions.
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raised back to 300 ohms. This is accom-
plished with a shorted “hairpin” stub
impedance matching device across the feed-
line. The net result is a loop antenna resonat-
ed between 1.8—2.0 MHz with a 300 ohm
impedance and a “Q" of 100. This produces
a very narrow bandwidth of about 20 kHz.
However, you can easily adjust the SWR 1o
1:1 over the entire 200 kHz, 160 meter band
with a balun and tuner.

Construction

The loop is cut for 2.0 MHz and the ca-
pacitive stub is made long enough to pull the
resonant frequency down to 1.8 MHz. Then
it is easy 1o trim the stub to anywhere in the
band. All DCTL parts are made from 3/16"
twinlead, available from Radio Shack (15-
1153). or you can order a complete kit from
Antennas West (see the Parts List). Either
way, you'll have enough wire left over for
some lead-in to the balun/tuner.

Figure | shows the lengths required. Re-
member, they are critical, so measure care-
fully. Twist together and solder all connec-
tions. Don’t forget to put pieces of shrink
tubing on all the leads before you solder any-
thing! After soldering and insulating, the
shorted “hairpin™ stub (16'11") can be at-
tached directly to the lead-in with shrink
sleeving, or it can be rolled up into a 12"-di-
ameter loose coil, or it can even be left to
hang free. The antenna characteristics
change a little from one method to the other,
but they all work fine.

The open stub is quite frequency-sensi-
tive. Keep it away from other antenna com-
ponents and metal in general. If it can’t hang
freely. attach it to an insulator, such as a
twinlead standoff.

The 48" length lowers the loop resonant
frequency 200 kHz and its effect seems to be
fairly linear. Before you do any trimming,
however, complele the construction and in-
stall the antenna. You should do it this way
because the shape also affects the frequency
somewhat, with the resonant frequency go-
ing up as the feed point angle gets larger.
The loop itself (51.5") musr be connected so
that there is no continuity (infinite resis-
tance) between the terminals that connect to
the feedline. Check and connect these leads
before the shorted “hairpin” stub is attached.



l/r WE SHIP WORLDWIDE

Electronics Corp.

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

Wherever | go, | take my radio.

Specialist in RADIOS;
Business marine aviation,
ham radios and scanners.

KENWOOD

ANTENNAS

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

Come to Barry’s for the best buys in town

B3 AS, AES, Cushcrah, Hy-Gain,

B Hustler, KLM, METZ. Urban
B§ MODUBLOX. TONNA, Butternut,

“TS-50S", TS450S/AT, R-5000, TS-850S,

T™ 241/A/4414, TR-751A, Kenwood Service
Repair, TS140S, TS690S, RZ-1, TS-790A,
TS950S0, TH-78A, TH268/48A, TM-941A,
TM-741A, TM-732A, TM-641A, TM-742A.

MARINE RADIOS
ICOM M7, M11, M58, M700TY, MBOD
AVIATION PORTABLE ICOM A-21

MOTOROLA MARINE KING KX 99

Shortwave Receivers

Satellite telephone in suitcase

ALINCO DJ580T, 120T, 162T,
460T, 180T, F1TH, DR570T, etc.

YAESU I1COM
. i FT-23R/26/76 IC2/3/4SAT
: FT411E-E11 911 ICO2AT/2SRA
2008/7008 IC2/4GAT/24AT
IC-A21/U16
SCANNERS
AODR:
900, 1000,
1500, 2500,
2800, 30004
ICOM:
R-1, R100,
RT1A, RT2A,
A7000,
RT100,
RO000
Bearcat

Budwig ANT. Products Linear Amplifier
FLUKE 77, 83, 85, 87 Multimeters | Ameritron, lcom, Kenwood. Yaesu

CONTACT US FOR THE LASTEST IN

¥ A aadandnis e STANDARD,MAXON, RELM, BENDIX

“YAESU Ham and Business Radios” ?COM

FT-767GX, FT-890, FT-747GX, FT-990, FRG-8800,
FRG-100B FT-736R, FT-1000D, FT-416/816, FT-530,
FT-5200, FT-2400, FT-470, FT-530- FT-411E

Landmaobile HT's

ICOM: U18, H16, V100, U400
MAXON, MOTOROLA,

YAESU FTH 2008/7008
UNIDEN, REGENCY. KING,
MARINE ICOM:- M7, MSE_ MT700

ICW2A H::-H-.lwm
W2IAT

PZATMAT

* SONY * GRUNDIG ; Oyl
* SANGEAN * ICOM “w” AEA AT 00 TTUI Peibee Spatcall SHORTWAVE RECEIVERS
' ’ REPEATERS | kPC Iv, Data Engine, D4- STOCKED
Computer Interfaces ICOM, KENWOOD, STOCKED. | ., I
Call 212-925-7000 Stocked: MFJ-12708, YAESU. oy lhiitg -
MFJ-1274, MFJ-1224, AEA

for worldwide Use. WRITE | FK8 MFJ-1278T, Pks00. P2s2 - MOTOROLA AUTHORIZED DEALER

MBX WIPAX. DRSIPRODUCTS K ACHINA COMMUNICATIONS DEALER

AUTHORIZED  AmPLIFIERS

Wide selection of SW & Amateur DE ALER STOCKED:

(144, 220, 440
MHz), Isoloop.

Elements
In Stock

attmeters &

Publications S O N RF Concepts
Y Mir
BIAD Wattmeters & oz

AVIATION ICOM: A21 A200 H.T.. TAD Simplex, semi-duplex, full duplex,

For the best buys in town call:

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

WE SHIP WORLDWIDE!

Export orders expedited.
IC-R71A, R72A, R100, R7000A, R7100A, R9000A,
IC-725, 728, 729, 735, 737, 765, 781. IC229H,
IC3230A, IC901A, GPS Receiver: GP-22

Telephone Autopatch
Patches telephone calls from your
radio to phone line. Great for mak-
ing and receiving phone calls
where there are no phone lines.
Simple to use. Write or fax for
inquires.

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

Save money on batteries.
Ask for Special Prices.

B L SRR TR T T
LT g TN FTT AT T BT LY

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

Call for Great Prices!

l-"-\ .

:

;

TE Systems -

CAR Ghivsa ulh: Elements In Stock Shortwave Radios Stocked COMET ANTENNAS HEIL
Telephone scrambilers S — DIGITAL FREQUENCY COUNTERS STOCKED EQUIPMENT £
for cellular and regular | | phillips DC-777 @ $499.95 OPTOELECTRONICS mode! 1300 H/A, 0-1300MHz ;
phones. §299.% each i 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 IN STOCK
3 et r {
Long-range Wireless
AEA AiphaDelts, E?ugg Yelephone for export In stock HSTAN DARD. e
ANLI, Antenna BENCHER PADDLES - Hy-Gain Towers

P lnaon, | 572B, 8USEC BALUNS. LOW PASS FILTERS e sl g ‘!“
ComelCusherat 12BY7A & v e s e el S I0, you a-r
i ' 61468 M STECR s S S
o : e shipping cost. ’ ;
BIRD MIBRAGE/RFC Amplifiers JRC Short-wave radios L&t

Belden Wire & Cable, Int'| Wire
OPTO KEYERS STOCKED

ASTRON POWER SUPPLIES JST135, NRD-535D

FRIBAVNLYLDAD AR ADAD V025,

Ameritron Amplifiers

= AMERITRON =—

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

a..3_ LARGEST STOCKING HAM DEALER
New York City’s . c1c REPAIR LAB ON PREMISES

‘““Aquil Se Habla Espanol”’
BARRY INTERNATIONAL

FAX 212-925-7001 Phone212-925-7000 | paiities, businesses, Civi HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

Monday-Friday 9 A M to 6:00 P.M.
Saturday 10- S5pm /Sunday 11- 2pm

IRT/LEX-"“Spring St. Station''. Subways: BMT-

“Prince St. Station”. IND-"F"* Train-Bwy Station™

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

Station.

Astatic, Astron, B&K, Belden,

STOCKED: ICOM, Motoro-
la. MAXON, Standard,

Defense. etc. Portables,

We stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,

Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, Ilcom, KLM, Kantronics,
Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye, Palomar, RF
COMMERCIAL RADIOS | proqycts, Shure, Standard, TUBES, Uniden, Yaesu, Vibroflex, Duplexers,
Repeaters, Scanners, Radio Publications

Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

Bencher, Bird, Butternut, CES, Cushcraft,

mliles. BAssE ths COMMERCIAL RADIOS stocked & serviced on premises.
peaters._ Amateur Radio Courses Given On Our Premises, Call
ALL Export Orders Shipped iImmediately.
im‘ff Technical help offered upon purchase FAX: 212-925-7001 J

CIRCLE 41 ON READER SERVICE CARD



Installation

If your operating location permits, mount
the DCTL as an equilateral triangle or dia-
mond, with the feed point down. If not, then
go for the most area inside the loop that you
can. given your situation. The DCTL will al-
so work as a wide-spaced two-turn loop, but
it's down about one “S” unit in comparison.
You'll need to retune somewhat, but that's
not difficult.

Be sure to use insulating material to sup-
port the loop. Nonconducting clothesline
works well if beauty isn't important (I keep
my odd-shaped creation in the attic). Those
of you concerned with aesthetics can get by
on an outside wall by following trim boards,
using traditional standoffs, and painting your
loop the same color as the house. Don’t for-
get, though, that you must stay away from
metal objects such as flashing, vents, and
downspouts. This includes the lead-in itself.
Also, if you have the choice, put the plane of
the loop in your favorite directions as it defi-
nitely has deep broadside null points.

Tuning

The minimum equipment necessary to get
this system working is an SWR bridge, a
balun, and a tuner. Without the tuner, your
bandwidth is only abut 20 kHz, but with it,
you can QSY the whole band with no trou-
ble. There are several “no tuner” options to
QSY but they all require changing the effec-
tive length of the capacitive stub. You could
make several stubs for different frequencies
and attach them with banana plugs, or use a

rotary switch, or even rig up a remote relay
system. I"ve tried all of these and finally de-
cided that while it was fun to experiment,
the tuner worked just as well.

To resonate the loop, trim short pieces off
of the capacitive stub until the SWR is
where you want it. Remember that shorten-
ing the stub 24" moves resonance up about
100 kHz. The best way to check this all out
is to use an antenna bridge. Then you can
find the starting point and trim until you're
in the middle of the band, or where you pre-
fer to be. You may be somewhat below the
band edge if your feed point angle is less
than 60 degrees (equilateral triangle): with
only an SWR bridge, it may be difficult to
find the proper stub length. Trimming 3" at a
time and checking for an SWR dip is the
best procedure, remembering that each
change will move the antenna up about 10
kHz. If you don't feel like doing this, cut the
stub to 24", resonating the antenna some-
where in the band (hopefully the middle),
and use your balun/tuner for the rest. | later
discovered that the tuner would resonate the
loop on every band down to 10 meters and
my antenna bridge showed sharp resonant
points on 7, 14, 21, and 28 MHz as well as
on the design band.

Testing

Believe me when | say this thing works! I
contacted stations out to about 700 miles
with S9 signals both ways and my noise lev-

el was always below S3. Band conditions
were bad and | could still hear northern sta-

tions over 1,000 miles away. 1 didn’t try to
work them as they were all in round tables
and | hated to break-in since | couldn’t hear
everyone. | later figured out that they were
broadside to the loop and in the general area
of the null. A 90 degree turn made the north-
south stations much stronger.

By the way, the locals tell me that there's
even DX late at night! I can’t wait.

Another thing to remember, and one rea-
son why | developed this antenna, is that the
sunspot cycle is still on the wane. There may
be nights when 160 is the only band lf:ft
working. I'll be ready! Will you?

Parts List

All parts needed to build this (160 meter) an-
tenna, or the 40 meter model described in the
September 1993 issue of 73, are available in the
“Compact Loop Experimenter's Kit." The paris
are.

Twinlead - 5/16" 1
Shrink tubing - 3/8"

Shrink tubing - 3/16"

Banana plugs

Dacron line

Double split twinlead

Insulators w/hardware 4
Introductory price w/shipping (40% discount for
73 readers): $24

Available from:

Sros =8

Antennas West
1500 N 150 W
Provo UT 84604
Tel. (B01) 373-8425

Sell your product in 73 Amateur Radio Today
Call Dan Harper today ... 1-800-274-7373

Low-Angle Radiation and a
Gigahertz of Coverage on VHF/UHF!

|. The FLYTECRAFT™ Model CFN

e« The Model CFN is the ultimalte
antenns for 50 w0
1.3 ransmit from 144 1o
13GM}-Aw5WIl 1.5
ACTOSS ransmil range. ¢ Amateur
radio licensees all bands -
2M, 220, 450, 9 mdll(}h.t
o Novices! Ideal furc;_pu'
220 or 1.2 Ghz band mﬂ:yﬂu
have privileges. » Low vertical
radia -Ltgau area
e Rated 200W o Use indoors or out:
CFN is lightweight, but tough -
withstands hurricane-force winds.
o Instant assembly — ideal for
on the permanent, or Field Day!
! e Allractive, strong design. U
air! mmﬂﬁ'm

Built with pride & sold worldwide ~ FLYTECRAFT - usa

FLYTECRAFT™ Model CFN ~ $89.95

Send Check or § Order 1o 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-SP (PT) 805-583-8173
CIRCLE 251 ON READER SERVICE CARD

Listen
for them
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LUKE POWER SUPPLIES

CONTINUOUS DUTY
AMPERE RATINGS

SA0-40AMP-13.BV.........oormmevsmmnimmenissnis 5275
555-55AMP-13.8V
SBO-BOAMP-13.B .......cccoorovmrvernessansinsss 5540
S5100-100AMP-13.8V ;
S35H-35AMP-28V
S55H-55AMP-28Y
S25VH-25AMP-50V
S55VH-55AMP-50V
OPTIONAL RACK MOUNT
OPTIONAL LCD METER

per quote
per quote

= Electron Reguisted

* Fold Sack Currenl Limil
* Crowbar Proteciog

= (ver Temp Protectica
& Over Temp indvcator

* impgel Surge Prodechen
= Digital LCD Yoltihmy

Meter w Uripiay haid

Iophosal|

. Illruui-l
s Do Year Warranty

* Rack Mowst Optian

= Crpwher Indiciior

* 170:740v all models

= Ripple Low a3 2mv

* indusing! ramtiormer
manytaciered in U 5. A

LUKE CO.

113 Morth ¥ Mile, Lowe City, M 4545
ial8) 229-4593

MO
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC—200 FILM

JUST 3 EASY STEPS:
¢ Copy circuit pattern on TEC-200 film
using any plain paper copier

® Iron film on to copper clad board
* Peel off film and etch

convenient 8% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED
5 Sheets for $4.95 10 Sheets only $6.95
add $1.50 postage NY Res. add sales tax
The MEADOWLAKE Corp

Dept. D P.O. Box 497
Northport, New York 11768




9 Autry

ASTRON Irvine, CA 92718

CORPORATION (714) 458-7277 » FAX (714) 458-0826

~ ASTRON POWER SUPPLIES

e HEAVY DUTY « HIGH QUALITY « RUGGED = RELIABLE

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

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

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

 CROWBAR OVER VOLTAGE PROTECTION on all Models » RIPPLE Less than 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)

e HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

e THREE CONDUCTOR POWER CORD except for RS-3A

= ONE YEAR WARRANTY = MADE IN US.A.

MODEL V5-50M

SL SE LOW PROFILE POWER SUPPLY
Colors Continuous IC3* Ei:lv}lﬂll Shia{rln‘
MODEL Gray Black Duty (Amps) (Amps) HxW x WL {ibs.
SL-11A ° ® 7 1 2% = 7% * 9% 12
SL-11R ° . 7 1" ShxT =9% 12
SL-11S . B 7 11 2% = T3k = 9% 12
SL-11R-RA . 7 1 4% =7 =9% 13
HS'L SEBIES « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous icS* Size (IN smm
MODEL Duty (Amps] (Amps] HxW= Wt
RS-4L 3 4 3% < B% = T% 6
RS-5L 2 <] 3% = 6% = T'% 7
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous Ics* Size (IN) Shippin
— MODEL Duty [Amps) (Amps] HxWxD Wi. [ibs.
RM-12A 9 12 5% % 19 x 8% 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12" 50
RM-60A 50 55 7 x19 x 12'% 60
® Separate VoIt and Amp Meters
| RAM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 2l
MODEL RM-35M RM-60M 50 99 7 x19x 12% 60
Colors Continuous IC8" Size |IN] Shipping
‘ RS-A SERIES MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi. (Ibs.|
RS-3A . 2.5 3 I x 4% x 5% 4
RS-4A . . K] 4 J%u x6% x9 9
RS-5A . 4 5 3% x 6% x 7% 7
RS-TA . . 5 7 3% x6% xX9 9
RS-7B . . 5 7 4 % TV2 X 10% 10
RS-10A . . 7.5 10 4 % 7% x 10% 1
RS-12A . . 9 12 4%, x 8 x 9 13
RS-12B . 9 12 4 x 7% x 10% 13
RS-20A B : 16 20 5x9x10% 18
RS-35A . . 25 35 Sx11x1 27
A . 7 o0 X 13% x 1 46
MODEL RS-7A ey . 3 70 B 13% x 12% 48
Costinwous IES® Size [IN) Shipping
HS'H SEHIES MODEL Daty (Amps) (Amps) HxWxD W1, [Ibs.)
Do Ly e Switchable voit and Amp meter
RS-12M g 12 4% xB8x9 13
« Separate volt and Amp meters
RS-20M 16 20 5x 9 x10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M RS-70M 57 ) 70 B x 13% x 12% 48
> . « Separate Volt and Amp Meters = Qutput Voltage adjustable from 2-15 volts * Current limit adjustable from 1.5 amps
VS-M AND VRM-M SERIES e skl
- | e Continwous ICS* Size (IN) Shipping
MODEL Duty [Amps) [Amps) HxWxD Wi [lbs.)
@13.8VvDC @10VDC @5VDC @13.8v
VS-12M 9 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 5x9x 10% 20
VS-35M 29 15 7 K 35X 11 %11 29
VS-50M 37 22 10 50 6 x 13% x 11 46
e Variable rack mount power supplies
VEM-35M 25 15 7 35 ol X 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% x 19 x 12% 50
L ]
HS'S SEHIES Built in speaker Colors Continuous IC§* Size [IN)
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi. [lbs.)
RS-7S . . 5 7 4 x 7% x 10% 10
RS-10S . . 1.9 10 4 x 7% x 10% 12
RS-12S . . 9 12 4% xB8x9 13
RS-205 . . 16 20 9 X9 x10% 18
MODEL RS-12S SL-11S . . 7 2% x 7% x 9%

"ICS— Intermittent Communication Service (S0% Duty Cycle Smin. on 5 min. off)
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by Jeff M. Gold AC4HF

The Lightnin
olt Quad

Number 7 on your Feedback card

Lightning Bolt Antennas
RD #2 RT 19

Volant PA 15156
Telephone:(412) 530-7396
Price Class: $289 complete

An HF five-band, two-element, cubical quad antenna.

ost hams are familiar with that age-old

wisdom: “Put your money into your sta-
tion's antenna.” It is nice to have a full-fea-
tured HF transceiver, but the antenna is much
more critical. With a directional antenna you
can effectively increase your signal strength
and help eliminate signals coming into the
back and sides of your antenna.

Quad or Not

The two most popular types of directional
antennas are quads and yagis. Up until re-
cently yagis have been more popular. Quads
had a reputation of not being as rugged as

yagis, due to the construction materials avail-
able in the past.

A two-element quad has the same amount
of gain and front-to-back ratio as a three-ele-
ment yagi, and can be as effective at a lower
height. Since the quad is a lower “Q" antenna
than a yagi, the spacing between its elements
is not as critical. The quad is also quieter with
atmospheric noise than the yagi.

Lightning Bolt Antennas sells a two-
element five-bander (covering 10, 12, 15, 17,
and 20 meters). The antenna is designed
to stand up to tough weather conditions.
Lightning Bolt uses a special Fiberglas wrap-

ping technique for the spreaders. The
supports are made of heavy-duty welded
aluminum and all the materials are top

quality.

Building the Antenna

The instruction manual is five pages long.
Most of those pages are taken up by dia-
grams. The first steps guide you through as-
sembling the spreaders. There are 16 hollow
Fiberglas sections. You take them in sets of
two and adjust them to the specified length
and secure them with hose clamps. The actu-
al length is not critical; you just need to be in
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Scanners/Shortwave/GMRS/Ham

]

&8 COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center

We're introducing new Uniden Bearcal scan-
ners that are just what you've been searching
for. Order your Bearcat scanner today.

ISave $25.00

.
on Uniden Bearcat® BEIIIJXLT,'
IZSI}UKI.T, 890XLT, LRDI00OW1.

Celebraie our 25th anniversary with special savings on the scanners and
radar detector found in this ad. This coupon mast be included with your
prepaid order. Credit cards and quantity discounts are excluded from

this offer. Offer valid only on orders mailed directly 1o Communscalions
Electronics Inc., P.O. Box 1045 - Depl 730494, Ann Arbor, Michigan
48106-1045 LS. A. Coupon expires May 30, 1994, Coupon may not h:l
used in conjunction with any other offer. Coupon may be '
L..'p.il:l $15.00 for shipping in the continental United States of America.

Bearcat® 2500XLT-H
List price $649.95/CE price $339.95/SPECIAL
400 Channels - 20 Banks - Turbo Scan

Rotary tuner feature - Auto Store - Auto Sort
Size: 2-3/4" Wide x 1-1/2" Deep x 7-1/2" High

Coverage: 25.0000 - 549.9950, 760.0000 - 823.9950,

Frequency
849.0125 - 868.9950, 894.0125 - 1,300.0000 MHz.

Signal intelligence experts, public safety agencies and
people with inquiring minds that want to know, have
asked us for a world class handheld scanner that can
intercept just about any radio transmission. The new

Bearcat 2500XLT has what you want. You can program
frequencies such as police, fire, emergency, race cars,
marine, military aircraft, weather, and other broadcasts
into 20 banks of 20 channels each. The new rotary tuner
feature enables rapid and easy selection of channels and
frequencies. With the AUTO STORE feature, you can
automatically program any channel. You can also scan all
400 channels at 100 channels-per-second speed because
the Bearcat 2500XLT has TURBO SCAN built-in. To make
this scanner even better, the BC2500XLT has AUTO SORT
- an automatic frequency sorting feature for faster
scanning within each bank. Order your scanner from CEL
For more information on Bearcat radio scanners or to
join the Bearcat Radio Club, call Mr. Scanner at 1-800-
423-1331. To order any Bearcat radio product from
Communications Electronics Inc. call 1-800-USA-SCAN.

Great Deals on
Bearcat Scanners

Bearcat 8500XLT-H base/mobile$369.95
Bearcat 890XLT-H base/mobile. $244.95
Bearcat 2500XLT-H handheld ... $339.95
Sportcat 150-H handheld ...........$199.95
Bearcat 760XLT-H base/mobile.$199.95
Bearcat 700A-H info mobile ......$149.95
Bearcat 560XLA-H base/mobile ... $84.95

iI0 Scanners

Bearcat 220XLT-H handheld......$229.95
Bearcat 200XLT-H handheld ......$199.95
Bearcat 148XLT-H base................. $88.95
Bearcat 120XLT-H handheld......$159.95
Bearcat BCT2-H info mobile ......$139.95

NEW! RELM® WHS150-H1

List price $481.67/CE price $339.95/SPECIAL
16 Channel - 5 Watt YHF scanning transceiver
Size: 2.45" Wide x 1.38" Deep x 6.4" High
B'z?unqmuge:!ﬂﬂﬂﬂm 174.000 MHz. confinuous coverage.
Will also work 144 000-148 000 MHz. with reduced performance.
The RELM WHS150 is our most popular le five wart,
16 channel handheld transceiver. Weighing only 15.5 oz, it features
dealer programmable synthesized frequencies either simplex or half
duplex in both 5.0 and 6.25 KHz. increments. Other features include
scan list, priority channel, selectable scan delay, selectable 5 watt/
I watt power levels, liquid crystal display, time-out timer and much
more. When you order the WHS150 from Communications Electron-
ics Inc., you'll get 2 complete package deal including antenna,
battery, belt clip and user operating instructions. The radio techni-
cian maintaining your radio system must order programming
instructions part #P1150 for $18.00 to activate this radio.

Bearcat® 8500XLT-H

List price $689.95/CE price $369.95/SPECIAL

500 Channels - 20 banks - Alphanumeric display
Turbo Scan - YFO Control « Priority channels

Auto Store - Auto Recording - Reception counter

Frequency step resolution 5, 12.5, 25 & 50 KHz.
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High
Frequency Coverage:

25.000 - 28.995 MHz. (AM), 29.000 - 54.000 MHz. (NFM),
54.000 - 71.995 MHz (WFM), 72.000 - 75.995 MHz. (NFM),
76.000 - 107.995 MHz (WFM), 108.000 - 136.995 MHz. (AM)
137.000 - 173.995 MHz (NFM), 174.000 - 215.995 MHz (WFM),
216.000 - 224.995 MHz (NFM), 225.000 - 399.995 MHz (AM)
400.000 - 511.995 MHz. (NFM), 512.000 - 549.995 MHz (WFM)
760.000 - 823.9875 MHz (NFM), 849.0125 - 868.9875 MHz (NFM)
894.0125 - 1,300.000 MHz (NFM).

The new Bearcat B500XLT gives you pure scanning satisfaction
with amazing features like Turbo Scan. This lightning fast tech-
nology featuring 2 triple conversion RF system, enables Uniden's
best scanner to scan and search up to 1 dimnthmpermnd.
Because the frequency cove is s0 large, a very [ast scanning
system is essential to kffpnuﬁfwilh u:ﬁcum Other features
include ¥FO Control - (Variable Frequency Oscillator) which
allows you to adjust the large rotary tuner lo select the desired
frequency or channel. Counter Display - lLets you count and
record each channel while scanning. Autfo Store - Automati
cally stores all active Efe?wenclea within the specified bank(s).
Auto Recording - This feature lets you record channel activity
from the scanner onto a :-afe recorder. You can even get an
optional CTCSS Tone Board (Continuous Tone Control Squelch
System) which allows the squelch to be broken during scanning
only when a correct CTCSS tone is received. 20 banks - Each
bank contains 25 channels, useful for storing similar frequencies
in order to maintain faster scanning cycles. For maximum
scanning enjoyment, order the following optional accessories:
PS001 Cigarette lighter power cord for temporary operation
from your vehicle's cigarette lighter $14.95; PS002 DC power
cord - enables permanent operation from your vehicle's fuse box
$14.95; MB0OO 1 Mobile mounting bracket $§14.95; BCOO5 CTCSS
Tone Board $54.95; EX711 External speaker with mounting
bracket & 10 feet of cable with plug attached $19.95. The
BCBS00XLT comes with AC adapter, telescopic antenna, owner’s
manual and unt}*ﬂrlinutedwmmg from Uniden. Order your
BCE500XLT from Communications nics Inc. today.

The Uniden GMR100 is a handheld GMRS UHF 2-way radio

transceiver that has these eight frequencies installed: 462.550,
462.725,462.5875,462.6125,462.6375,462.675,462.6625
and 462.6875 MHz. This one watt radio comes with flexible
rubber antenna, rechargeable ni-cad battery, AC adapter/
charger, belt clip, F.C.C. license application and more.

Cobra 2000GTL-H SSB DeluxeCB Base$419.95
Uniden GMR100-H GMRS Handheld ... $169.95
Uniden WASHINGTON-H SSB CB Base $189.95
Uniden GRANTXL-H SSB CB Mobile .... $149.95

Uniden PC76XL-H CB Mobile.................. $99.95
Uniden PC122XL-H SSB CB Mobile .....$107.95
Uniden PRO510XL-H CB Mobile............ .$36.95
Uniden PRO520XL-H CB Mobile............. $49.95
Uniden PRO538W-H CB & Weather ......$69.95
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ICOM R1-H ultrs compact handheld wideband receiver ______ $469.95
ICOM R100-H band mobile/12]1 memory . $649.95
ICOM R7T100-H base with 900 {add $49.00 shipping) §1,289.95
ICOM R9OOO-H base 30 kHz-2 GHz (add $149.00 shipping) $4,999.95
ICOM AH7000-H wideband discone type antenna ... — $109.95
Grundig Satellit T00-H1 with 512 memory SAC $389.95
Grundig Yacht Boy 400-H digital shortwave ... $199.95
Grundig Yacht Boy 230-H shortwave .. $139.95

Sangean ATS202-H ultra compact 20 memory shortwave ... $79.95
Sangean A H ultra compact 45 memory shortwave ... $149.95
ATS606P-H shortwave with antenna & AC adapter ... §169.95

Sangean ATSS00-H1 portable 20 memory shortwave ................ $69.95
Sangean ATS803A-H portable with SSB reception & AC adapter $159.95

ATS808-H portable 45 memory ShOTIWaVE ... $159.95
Sangean ATS818-H portable without cassette recorder ................ $189.95
Sangean ATSS1BCS-H with cassette recorder ..., $209.95

Sangean ANT60-H portable shortwave antenna ... $9.95

Public safety agencies responding 1o hazardous materials incidents
must have accurale, up-lo-date weather information. The Davis Weather
Monitor 1 is our topof-the-line weather station which combines essen-
tial weather monitoring functions into one incredible package. Glance
at the display, and see wind direction and wind speed on the compass
rose. Check the barometric trend arrow 1o see if the pressure s rising
or falling. Our package deal includes the new high reso 1/100 inch
rain collector part #7852-H, and the external temperature/humidity
sensor, part #7859-H The package deal is order #DAV1-H for $524.95
plus $15.00 shipping. If you have a personal computer, when you order
the optional Weatherlink computer software for $149.95, you'll have a
powerful computerized weather station at an incredible price. For the
IBM PC or equivalent order part #7862-H. For Apple Mac Plus or higher
including Quadra or PowerBook, order part #7866-H.

Uniden EXP9200-H 900 MHz 2 line cordless phone $329.95
Uniden EXP9100-H 900 MHz 1 line cordless phone ... $299.95
Cobra CP910-H 900 MHz specirum cordless phone .. $269.95
HCOM GP22-H handheld positioning system ... $699.95
WR200-H weather radio with storm alert e $39.95

RELM WHS150-H VHF handheld 5 watt, 16 ch. transceiver ... $339.95
RELM RH2S6MB-H VIHF 25 watt synthesized transceiver $289.95

Ranger RCI2950-H 25 watt 10 meter ham radio ... $244.95
Ranger RCIZ970-H 100 watt 10 meter ham radio .............. $360.95
Uniden LRDSOOOW 1-H Super Wideband Laser/Radar Detector$169.95
PWB-H Passport to Worldband Radio by IBS ......icrninneeee $10.95
POL1-H Police Call for CT, ME, MA, NH, NY, RL VT ...oooooccn. $5.95
POLZ-H Police Call for DE, MD, NJ, PA ......cimicrmimmsensimsssnrines 39,95
POL3-H Police Call for Michigan & Ohi0 ... $5.95
POL4-H Police Call for IL, IN, KY, WI ....cccooconiiinsmmssmssmssssssssssssisns $5.95
POLS-H Police Call for IA, KS, MN, MO, NE, ND, 8D .......counreennes $5.95
POLO-H Police Call for DC, FL, GA, NC, PR, SC, VA, WV ............. $5.95
POL7-H Police Call for AL, AR, LA, MS, OK, TN, TX ....ccccnmniens $5.95
POLS-H Police Call for AZ, CO, ID, MT, NM, NV, UT, WY ............. $5.95

POLY-H Police Call for California, Oregon & Washington ........... $5.95
USAMMBNC-H magnet mount scanner antenna with BNC ........ $29.95
USAK-H YHF scanner/VHF transmitting antenna with PL259 ... §29.95
USASGMBNC-H glass mount scanner ant with BNC connecior . $29.95
USASGMM-H glass mount scanner antenna with Motorola jack $29.95

Buy with confidence

It's easy to order from CEL w tC?tn mm;‘g“é?'
tions Electronics Inc., ' ions Center, P.O. Box
1045, Ann Arbor, Hwﬂﬁlﬂﬁ USA Add $15.00 per
radio for U.P.S. ground shipping and handling in the conti-
nental U.S.A unless otherwise stated. Add $8.00 shipping for
all accessories and publications. Add $8.00 shipping per
antenna_ For Canada, Puerto Rico, Hawaii, Alaska P.0. Box,
or APO/FPO delivery, shipping charges are two times conti
nental U.S. rates. Michigan residents add state sales tax. No
COD’s. 10% surcharge for net 10 billing to qualified accounts.
All sales are subject to availability, acceptance and verifica-
tion. Prices, terms and specifications are subject to change
without notice. We welcome your Discover, Visa, American
Express or MasterCard. Call 1-800-USA-SCAN to order toll-
free. Call 313-996-8888 if outside the U.S.A. FAX anytime, dial
313-663-8888. For technical assistance to solve your
communications problem, call the Communications
Electronics technical support hotline for §2.00 per
minute at 1-9&&5555&&.. Order your new electronic

equipment from Communications Electronics Inc. today,

Seanner Dintribution Center and CEI are frademarks of Communicatlony Eecirondes Inc
Rile dates 4004 - 500000 AD AD22Y Copyright © 1994 Commimbcations Elecironies Ine

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center

P.0. Box 1045, Ann Arbor, Michigan 48106-1045 USA
For information call 313-996-8888 or FAX 313-663-8888



Specifications

Gain 8dB
Front-to-back 26 dB
Side lobe 50 dB
Boom diameter 2"
Tuming radius 10.6
Weight 35 Ibs.
Arm length 12'9"

the ballpark. You next attach the spreaders to
the metal spider using some more hose
clamps.

The first element to work on is the reflector.
You take wire holders and attach them along
the length of each spreader at given dis-
tances from the center of the spider. You
need to be close on your measurements, but
not exact. You will end up moving these later
to adjust the wires.

The next step is critical. You need to mea-
sure and cut the wires as specified. The wire
is lightweight aluminum alloy and it comes on
two small spools. Be very careful when mea-
suring and cutting—the wire likes to stay
spooled up. If you let it slip, it will coil back
with a good deal of force and this could
cause an injury.

| cut and installed each wire separately.
Once the wire is cut, you run it through the
wire holders. The wires are fastened to a
clear Plexiglas insulator. You adjust the wires
by sliding the wire holders back and forth and
you will want to adjust them so that there is a
slight bow in the Fiberglas spreaders. The
wires on mine seemed a little loose in this
configuration, but | do have the slight bow in
each element’s spreaders.

There was only one unclear part in all the
instructions. This involved the tuning stubs for
the reflector element. There is a section that
describes an eight-inch adjustable stub (step
4B) and then the next section gives exact
measurements for the stubs for each of the

SWR Measurements

Actual SWR measure after installation using given assembly measurements:

10 meters 28.000
28.200
28.300
28.500
28.700
29.000
28.700

12 meters

15 meters

17 meters

20 meters 14.000
14.100
14.350

2.0:1

1.7

1.5:1

1.12:1

11

1.2:1

1.6:1

1.5:1 or better
Better than 1.4:1
1.5; or better

1:1

Better than 1.2:1
1.2:1

five bands. The first part of this step is meant
for those who will want to play with the front-
to-back ratio versus gain. | chose fo use the
specified measurements and didn't figure |
wanted to mess with this antenna, if in fact |
ever got it all assembled. Using the preset re-
flector stub measurements is meant to give a
good compromise between front-to-back ratio
and gain.

| took my time building it. | assembled the
spider parts one night, then built the reflector,
then the driven element. All the parts were in-
cluded and of top quality materials. The an-
tenna is very lightweight when assembled.

The SWR and bandwidths are shown in
the chart. All measurements exceeded the
manufacturer’s claims.

On the Air

| tumed on the radio and worked VP5M in
the Caicos Islands on 15 meters, then IBUDM
and CT1GG/CU3, both on first calls through
pile-ups. [Editor's note: The author's QTH is
in Tennessee.] Next, | hooked up an antenna
switch and went back and forth between my
trusty vertical and the quad. The vertical
would read 5-1 and the quad would read 5-7
to 5-9. In some cases | couldn't even hear the

station on the vertical but it would be nice and
strong on the quad.

WS4S, the only other QRPer in town,
came over the same evening to help work on
a friend’s tube rig. He had to play with the
new antenna before we started on the rig.
The first thing he did was turn the power on
the rig down to 1 watt and work 4X1EL, after
which | worked him also. He turned the power
down to 20 mW and worked Z36CXN in
Macedonia. | really wanted the same station,
so | cheated and cranked the power all the
way up to 70 mW.

Next he turned the power to 50 mW and
called CQ once. He said “this is futile.” He
called one more time and YOB8CDC came
back to him. He talked to this guy on 20 me-
ters and turmed the power down to 10 mW.
The RST was 5-4-9.

Next he worked HASHC in Hungary. He
started with 50 mW and the RST was 5-7-9.
He started chatting and turned the power
down to 10 mW. The RST was now still 5-7-9
and Emil reported the signal was nice and
strong. Next he turned the power to 1 mW
and the RST was still a 5-5-9. Conrad WS45
talked with Emil HASHC for quite some time

on very low power. &

FIELD DAY KIT
| -

AB-155 MAST KIT with eight self-stacking 66"Lx1.6"

Amateur Radio
Callsign Database

SA

Find Hams quickly and easily by Callsign or by
Name.

Search for a specified City, State, or Zip

Code. Print with standard or cusiomized output.
deal for mailing lisls, QSLs, etc. Added information
about each ham available through SAM Option files.
NEW FOR '94, search filters that allow you to
specify FIRST NAME, LICENSE CLASS, AGE,
STREET ADDRESS, or CALL SUFFIX, AREA, OR
PREFIX.

o BAW, 36 and 72 sec. Color (in
BE&W), Scotty 1 and 2 (in BAW),
' with your Sound Blaster
compatible sound card. Sees
what you've been missing!
Re-send pictures that you
receivel Save as .PCX or VOC
files. IT'S FUNII!

ONLY $40.00

dia aluminum MS-44 mast sections to make 40 ft
mast. Also four each rope guy lengths 31, 40, & 50
ft with clips; five guy rings, swivel base, six 15
stakes, and 2 Ib hammer. 70 Ibs sh.

§125 ... $99.50

TRIPOD ADAPTER, allows three MS-44's as legs to

free-stand mast to 24 ft; 4 Ibs sh.
#TRI-AB155 $15 w/AB-155 purchase

F-197/U BANDPASS FILTER for 205-225 Mhz band;
twin goid-plated tunable cavities each with N-con-
nection. 7x2.5x9.5, 8 Ibs sh. UNUSED

F-193/U FILTER, like above but 121-142 MHz; with
conversion info for 2 Meters

Prices F.0.8. Lima, 0.+ VISA, MASTERCARD Accepied.
Allow for Shipping * Write for latest Catalog
Address Depl. 73 = Phone 419/227-6573 = Fax 419/227-1313

FAIR RADIO SALES
1016 E. EUREKA » Box 1105 » LIMA, OHIO « 45802
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IBM-PC Compatible AND NOW FOR THE MAC.
Requires 17 MB of hard drive space and a high-

Mew! Analyze those audio
signals that you hear, such as
S8TV, RTTY, Amtor, and

density floppy drive for installation.
also available .

NEW CD-ROM
Packet with your Sound

Blaster compatible sound card.
Helps to understand how the
different modes work. Copy

live or from a .VOC file.

ONLY$39.95

Requires PC, VGA 640 x 480 - 258 colors, and Sound Blaster compatible
sound card,
Shipping 35 - Oversean $10 - Wiinois residents add $2.50 tax

Harlan Technologies 815-398-2683
5931 Aima Dr. - Rockford, lllinois 61108
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Disk Version $39.95 CD-ROM $3995
SAM OPTIONS 7.50 each
Shipping and Handling 5.00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE
HUNTSVILLE, AL 35802
1-800-723-6922 or 1-205-882-9292
Visa, MaslerCard, or Discover




Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shippmg and taxes not included

The Best Price / Performance. Period!

Construct a Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you'll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
(Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

QFAX Features

B GOES/ Meteosat Wefax Reception
B NOAA / Meteor APT Reception
B HF Nafax Reception

B Dual RF ports for geosync and polar
reception under software control

B Integrated preamp and down con-
verter power inserters

B 50 user definable configurations

B Software controlled receiver with 2
UHF, 10 VHF memories and scan

B On board audio amplifier and
speaker with software controlled vol-
ume, squelch and mute

B Automatic Unattended Animation
works continuously

B 38 bit data for up te 256 gray levels

WY e AW o
LB RS
Pl el RN LTI 32 |
e O [N ey, v I |

e

B Ephemeris based NOAA APT navi-
gation with geo-political and Lat-

B Integrated Satellite visibility pre-

diction with automatic capture for
up to 8 satellites simultaneously

B Automatic time and ephemeris
stamping for navigation
B 2 7 day programmable schedulers

B Automalic digital gain lock in
ALL modes, PLL clocking

B View af up to 1280 x 1024 256 color

W Use TIFF, GIF or PCX file formats
and convert to BMP, JPEG, EPS

and binary

B Contrast, Brightness, 3D effect,
Sharpen, Smooth, Noise, Histo-
grams and other image processing

Lon overlays

B NOAA Tools show satellite path,
Lat-Lon of cursor, distance and
bearing to reference point

B Automatic Temperature Calibration
B Color Palettes and NOAA curves

Quorum Communications, Inc. Fax(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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Number 8 on your Feedback card

by Steve Katz WB2WIK/6

Diamond Antenna Corporation
Distributed by RF Parts

435 So. Pacific St.

San Marcos CA 92069

Telephone: (619) 744-0900

Price Class: $174.95 suggested retail

The Diamond X2200A

A high-gain UHF/VHF omnidirectional base station antenna.

he Diamond Antenna Corporation of

Tokyo has emerged as a premier amateur
antenna manufacturer offering strong compe-
tition to the well-established American com-
panies. They are already well-known for their
“F" "U," and "X" model base-station VHF-
UHF gain antennas. These models feature
commercial performance at amateur prices
and are easily recognizable by their gleaming
white Fiberglas radiator casings and dual-
band mobile whip antennas. Even their mo-
bile whip antenna mounts are famous and
rather innovative in design. I've been using a
Diamond model F-23A for more than two
years now as a repeater antenna on my 145
MHz repeater system. It's been working like a
charm, creating excellent coverage with its
low-angle radiation pattern and causing abso-
lutely no receiver desensitization in full-du-
plex service at the 50 watt power level.

The X-2200A is a rather new product intro-
duced for the American market just last year.
It offers claimed omnidirectional gain of 6.0
dB on 146-148 MHz and 7.8 dB on 222-225
MHz, and because it covers the 1.25 cm
band it has no domestic market in Japan
(where 222 MHz is not an authorized ama-
teur band).

This antenna employs a 3/4-wavelength
center-loaded radiator on 2 meters and three
5/8-wavelength phased radiators on 1-1/4
meters, with the radiating elements made of
brass and all the “works" enclosed in a beau-
tiful Fiberglas “radome” (antenna cover). At
the base (feed point) of the antenna, it has
three quarter-wavelength drooping (down-
sloped) radials to decouple it from its support
and coaxial feedline. And, the X-2200A
weighs in at a scant 2.64 Ibs. The antenna is
11-1/2 feet tall fully assembled and is UPS-
shippable because it comes broken down into
two radiator sections plus the radial kit, base
support tube and mounting hardware. As-
sembly requires only a Phillips screwdriver
and takes about five minutes.

While the X-2200A is rated for “150 watts"
maximum transmitter power, this is a very
conservative rating. In fact, | have no clue
why Diamond places such a low-power rating
on the antenna, since its only active compo-
nents are the brass rods which make up the
radiator and some air-dielectric phasing/load-
ing inductors which appear rugged enough to
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handle considerably more than the rated
power. When | was testing the 2 meter omni
model F-23A at home prior to installing iton a
repeater, | transmitted with 1,000 watts of
output power into this “200 watt” rated anten-
na for several minutes with no ill effects. Pos-
sibly the manufacturer is rating the X2200A
based on the assumed use of a
“duplexer” (RF signal-splitter)
which most hams would use to
separate the RF energy for the two
service frequencies when using a
single feedline to operate two
bands. Diamond's “duplexer” for
146/222 MHz is rated at 150 watis,
and this is more understandable.
In any case, most hams operating
VHF-FM would have little reason
to exceed the 150 watt power level
at the antenna feed point.

The X-2200A is an impressive
package. It has a rugged look and,
because the metal elements are
entirely enclosed in Fiberglas tub-
ing with a very weatherproof mid-
section connector (used to join the
upper and lower sections in the
tield), it should be extremely
weather-resistant. The only ex-
posed metals are aluminum, stain-
less steel and plated brass.
Mounting hardware is all stainless
steel (U-bolts, lockwashers and
nuts) and should be completely
impervious to the weather. I've had
my F-23A installed at a hilltop re-
peater site for more than two years
and the entire antenna is still
“shiny.” Viewing the mounting
hardware through powerful binocu-
lars, | can see it is all still “shiny,”
too.

Gain
Lacking an adequate calibrated
reference antenna | could not

measure the gain of the X-2200A.
By computer analysis it seems that
its gain on 146 MHz and 222 MHz
are somewhat lower than Dia-
mond’s claims. But | should note
here that most omnidirectional
gain antennas for VHF/UHF seem

......

to have published gain figures that aren’t par-
ticularly accurate.

More important factors are radiation angle,
bandwidth, good impedance maiching, ease
of assembly and installation, ruggedness and
reliability, and overall cost effectiveness. In
these areas, the Diamond products, including

Photo A. The Diamond X2200A.



the X-2200A, definitely excel.

Since | couldn’t measure gain, the only test
| could run on the X-2200A was to compare it
(on 2 meters) with my own personal refer-
ence antenna, an extremely popular all-alu-
minum stacked 5/8 wavelength radiator de-
sign with a tapped aluminum matching net-
work at its base. It's a product that's been on
the market for many years and still sells very
well. The claimed gain (by its manufacturer)
for my reference antennais 6 dB and it is 10
feet tall, like the X-2200A. All things being
equal, the Diamond X-2200A and my refer-
ence antenna should have worked about the
same. Did they?

In a word, no. The dual-band X-2200A pro-
duced stronger signals (received and trans-
mitted, in all directions and at various dis-
tances) than my reference antenna did. To
make the comparison fair, | installed both an-
tennas at the same height above ground (30
feet), and they were separated by 60 feet,
which is nine wavelengths at 2 meters. Both
antennas were fed by identical lengths of
identical coaxial cable. At this writing, | still
have both antennas installed and am still
making comparisons. Because | live on a bit
of a rise and am pretty high above average
terrain for these parts, both antennas have a
good “view"” with a distant horizon ranging
from 12 to 40 miles in most directions.

| am blocked in to the north by a mountain
with an elevation of 3,600 feet, cresting only
four miles from me, so | never expect great
results from the north on VHF. But the other
directions are more open, and | can always
work into San Diego, some 120 miles to the
southeast, with very low power on 2 meters.
Working into Santa Barbara, some 65 miles
to the west-northwest, is quite another story.
In that direction, | have rugged coastal moun-
tain terrain along the whole path and signals,
while workable, are not terribly strong.

| took signal level data on various re-
peaters in all directions and recorded it on
paper, using first my reference antenna and
then the X-2200A. | took the data using S-unit
signal levels on my FT-736R Yaesu VHF-
UHF all-mode base station rig. S-meters be-
ing what they are, | don't believe the readings
have any merit other than to compare one
signal level to another. | then used my
Hewlett Packard 608F signal generator,
which has an output level accuracy of better
than 1 dB at all levels and an output attenua-
tor accuracy of better than 0.1 dB when com-
paring two levels that are less than 10 dB dif-
ferent, to determine what the different S-me-
ter readings really meant.

Conclusion? The X-2200A outperformed
my reference antenna by a peak of 3.1 dB, a
minimum of 0.8 dB and an average of 1.95
dB. Pretty good for a dual-band antenna that
has essentially the same aperture as the ref-
erence. | could not run the same set of tests
on 222 MHz as | lacked an appropriate refer-
ence antenna. But the antenna does work
well on 1.25 meters, and allows me to access
the “CONDOR" 222 MHz linked repeater sys-
tem very well through any of three “CON-
DOR" sites ranging from 20 to 70 miles away,

using a Kenwood TH-315A handie-talkie (2.5
watts output). In all, I'm pretty impressed.

VSWR

The VSWR of the X-2200A is low, low, low.
Since I'm using a 100-foot-long transmission
line to reach the antenna and it has about 1.4
dB loss on 146 and 1.8 dB loss on 222 MHz,
taking VSWR data in the shack would prove
rather useless: The loss of the cable reduces
the measured VSWR. So | measured VSWR
across each band right at the antenna feed
point with zero transmission line loss, and
this data is shown in Table 1. | took the
VSWR data with the antenna temporarily in-
stalled on a mast mounted in a small tripod
sitting in my driveway, prior to installing the X-
2200A on its permanent mounting. Raising
the antenna another 20 feet or so higher
shouldn’t change the readings.

The X-2200A is supplied with mounting
hardware that will accommodate mast diame-
ters from 30 to 62 mm (about 1.2" to 2.4"),
which should allow convenient installation by
almost anyone. | like this much better than
the mounting system on my reference anten-
na, which calls for plugging the base of the
antenna into its mounting mast and only al-
lows for a maximum mast diameter of about
1.3 inches. When mounting the X-2200A or
any similar omnidirectional vertically-polar-
ized antenna, be sure that the mounting mast
does not protrude beyond the base of the an-
tenna (where the radials attach) or perfor-
mance will be severely degraded. This anten-
na should not be side-mounted on a tower
unless it can be spaced at least 40" from the
tower. Even with this spacing, the pattern will
not be quite omnidirectional.

The Diamond X-2200A packs a lot of
punch! It is another excellent product offered
by a world-class manufacturer who is sensi-

tive to the needs of American hams.
Table 1.
Measured VSWR vs. Operating
Frequency, Diamond X-2200A
Frequency in MHz VSWR
144 1.63:1
145 1.39:1
146 1.13:1
147 1.22:1
148 1.50:1
222 1.28:1
223 1.26:1
224 1.40:1
225 1.62:1

Notes: There are no field tuning adjust-
ments for the X-2200A. It appears that
this particular antenna was resonant to-
wards the low-frequency end of the 1.25
meter band and could possibly be adjust-
ed for lower VSWR at the upper end by
slightly shortening the brass radiator
length, but no attempt was made to do so.
VSWR data taken with 12" feediine and
directional coupler at the base of the an-
tenna; measurements made in the shack
at the end of a normal transmission line
would indicate the VSWR to be lower.

Why buy a TNC?
PCHF FAX + PCSWL §179.00

SPECIAL COMBINATION OFFER

For a imited tme, # you order PC HF FAX $95 (see our
other ad n thes ssue), you can add our new and mproved
E%LEDfﬂrmmmﬁ. of our regular low price of

PC SWL contains the hardware, software, instructions
and frequency lists needed to allow you 10 recene a vast
vanety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatible computer
and an S5B shortwave receiver. The product consists ol

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide WUtility Frequency List
Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse code, RTTY,

AMTOR, SITOR, NAVTEX and ASCII
PC SWL lets you tune in on world press services

meteorological broadcasts, ham radio operators. coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscillosco

Digital Waveform Presentations

Auto Cahbration and Code Recognition

Cﬂrmnunusirz Tunable Filter Frequencies

Variable Sh

Adjustable CW Filter Sensitivity

Unattended Capture and Prinhing

integrated Text Editor

integrated Log and Database

Sheill to DOS apphcations

Seamiess Integration with PC HF Facsimile
Call or write for our complete catalog of products.
Visa & MasterCard welcome.

Software Systems Consulting
615 S. El Camino Real, San Clemenie, CA 92672
Tel:(714)498-5784 Fax:(714)498-0568

CIRCLE 244 ON READER SERVICE CARD

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
model TS-1691-P. Amp $250

1691 MHz Receiver
model TS-1691-Recvr $450

Decoder Board & Software
model TS-VGA-SAT4 $349

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model 1691-coax ass'y $65
Track |l Satellite Orbital Program. Tracks ALL

satellites, world map, print out $99
1691 MHz Loop Yagi Antenna

model 1691-LY(N) S99

1691 MHz Loop-Yagi Extension
model 1691-LY-XTN $85

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. S
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145

Fax: (508) 263-7008

GI;IELE 183 ON READER SERVICE GA.'FI[I.
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by Larry Antonuk WBIRRT

Number 9 on your Feedback card

Quickyagi Antenna

Design Program

Designing a yagi has never been so easy!

RAI Enterprises

4508 North 48th Drive

Phoenix AZ 85031

Telephone: (602) 848-9755

Price Class: $39.95;

$19.95 for registered user upgrades;
$3 ($5 non-USA) S&H.

Put three hams in a room, and you'll wind
up with four opinions on any given topic.,
While we share one of the most diverse hob-
bies on earth, it may be safe to say that one
thing all hams have in common is antenna
building. It's hard to find a ham who hasn't
built at least one antenna—even if it's only a
10 meter dipole, or a 2 meter ground plane
made from a coat hanger. The antenna is the
interface between the rig and the ether, and
an understanding of antennas (and antenna
problems) is the common ground we all stand
on. While virtually every ham has built some
kind of antenna, it's also a safe bet that per-
haps only one in 20 antenna builders has ever
built a yagi.

How come? Several reasons come to mind.
While it's prefty easy to figure the length of a
2 meter dipole, figuring out a 2 meter beam is
a little trickier. Not only are you concerned
with frequency and length, but you have to
worry about the spacing between the ele-
ments. Which, of course, changes if you
change the diameter of the rods. Which, of
course, all changes if you want to add more
elements. Which, of course, is not to mention
trying to get your design to work best for a giv-
en front-to-back ratio. Or for a given band-
width. Which, of course, means you might
want to change the length a little and . . .
Phew! This could be more complicated than
it's worth.

Not only that, but if you do find a published
design somewhere that includes more or less
about what you want from your yagi, you still
have to put it all together, which is a fair
amount of work. Not that that's a problem, but
it does represent a commitment of time and
effort. If the design calls for 3/8" tubing, and
you use the 1/4" stuff you have in the base-
ment, will it still work? Is it worth the effort if
you're not sure?

Once the thing is all screwed together and
you want to test it . . . that’s kind of tricky, too.
Unless you're building scale models and have
an anechoic chamber in the basement, it's
pretty hard to get meaningful test results—es-
pecially on parameters like bandwidth and
front-to-back ratios. You might even be able to
do some A-B comparisons with your buddy
across town, but who wants to build up two
separate antennas just to try out a couple of
new ideas?
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Design, Quick and Easy

The answer o all of these problems lies in
the ability to calculate your own yagi designs,
based on the parameters you want, using the
materials that you may have available. Yagi
design was originally accomplished using the
published NBS designs, which were put to-
gether using a combination of design and ex-
perimentation. Eventually software was devel-
oped that performed the calculations on an as-
needed basis, but this was normally available
only on a time-sharing basis on university
mainframes. Once the deskiop computer boom
hit, it became viable for small companies to
write the complex code needed to perform the
thousands of calculations, and to offer it to the
casual experimenter.

RAI Enterprises has taken this concept a
step further. By writing the essential calculating
routines in machine language, the Quickyagi
program produces results in record time, while
maintaining the user-friendliness of higher level
languages. (For users new to antenna design
software, the "BLAZING SPEED" referred to on
the Quickyagi brochure means an antenna de-

sign in as little as a few minutes, up to a few
hours. Obviously, this changes depending on
whether you're using a Pentium or a PC JR,
but in any case it beats the usual "enter the pa-
rameters, and go away for the weekend" soft-
ware you may be used to.)

Perhaps the easiest way to get to know
Quickyagi is to run the Auto Design feature,
which creates the yagi design with a minimum
of information. Starting the Auto Design mode
is accomplished with two keystrokes after the
opening menu. The user is then prompted for
the design frequency, the number of elements
desired, and the diameter of the available ele-
ments. After a few seconds, the program re-
tums with the antenna gain, front-to-back ratio,
length, and input impedance. The user is then
prompted to choose between maximizing the
front-to-back ratio, or maximizing the gain for a
given front-to-back ratio. If the second option is
chosen, the user may pick from several more
options—best gain while choosing the front-to-
back ratio, optimum gain, or optimum band-
width. Once all of the selections are made, the
program goes into the “thinking" mode. This
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can take several minutes to several hours, de-
pending on the machine and the antenna de-
sign being performed. (Again, due to various
machine configurations, time comparisons may
be somewhal meaningless. However, a six-ele-
ment 146 MHz yagi took about 15 minutes to
optimize on a "286 clone. [Manufacturer's Note:
The 286 clone was running without a math co-
processor. The results will be up to four times
faster with a coprocessor.] )

Once the design is optimized, it may be eval-
uated in several ways. Quickyagi will draw a
full-screen polar plot of the antenna gain, in ei-
ther an elevation or azimuth mode. Linear or
logarithmic scales are available in either case.
These plots can be viewed on-screen, or sent
to the printer for later examination. A Bandwidth
Chart Utility displays the bandwidth information
(gain, F:B, impedance, and VSWR at 21 fre-
quencies) in chart or x-y graph mode. Again,
these can be printed in hard copy and saved.
Antenna designs can be saved to disk, and
pulled up later for further design and testing.

In addition to the Auto Design mode, the
program also supports manual entry of various
parameters, and will calculate the missing fea-
tures. For instance, you might need to design a
yagi to make use of that bundle of 5/16" alu-
minum you dragged home. You might have a
10-foot section of square tubing that would
make a nice boom. What is the best arrange-
ment of elements to give you maximum gain
on 440 MHz? Quickyagi can let you know. A
Scaler routine allows scaling an existing design
to a new frequency, by changing either the ele-
ment lengths, or the lengths and the spacing.
(Remember that high-class five-element yagi
you bought at the last hamfest? The one that
turned out to be on 155.000 MHz? These last
two features are just the ticket to tell you if you
can just lengthen the elements, or if you have
to move them . . . or if you threw 25 bucks
down the drain!) Options are available that cal-
culate element lengths using tapered ele-
ments, for the use of telescoping tubing, plus
element compensations for the boom, the abili-

ty to view the antenna’s geometry, and the abil-
ity to easily model a folded dipole driven ele-
ment. In case you only associate yagis with
VHF and above, note that Quickyagi can calcu-
late designs from 1.5 to 999 MHz, with up to 17
elements. (Please check your local zoning reg-
ulations before building that 160 meter, 17-ele-
ment beam.) Even if you don't plan on building
any HF beams, Quickyagi will gladly calculate
wire beam dimensions for use on Field Day, or
during emergency operations. The best part is
that Quickyagi doesn't assume anything—just
tell it about your resources and it will design a
yagi that will work for you.

The Quickyagi program comes with “on-
disk” documentation, which means you won't
get a fancy hard-cover manual. The manual
will, however, be up-to-date, which is some-
what of a rarity these days. In any case, the
manual amounts to a half dozen pages, due to
the ease-of-use of the program itself.

The Quickyagi program qualifies as a low-
priced piece of software, but could just be your
key to a new realm of antenna building. By re-
moving the mystery from yagi design, it allows
antenna experimenters to get involved with
“from scraich” designs using materials they al-
ready have on hand. "What if" comparisons
can be performed by modeling existing yagis,
with the idea of performing modifications, or
just for the fun of it. Existing antennas can be
modified for different frequency ranges, which
open up a great source of antenna materials—
the surplus commercial market. If you build
even one yagi a year, you'll find Quickyagi to
be well worth the money.

(Quickyagi runs on any XT or better with
at least 640K of RAM, using CGA, EGA, VGA,
or Hercules graphics. A math coprocessor is
supported but not required.)

[Manufacturer's Note: The program is now
optimized to run on an AT or later models of
the “Turbo™ XT running the NEC V-20 micro-
processor. A math-coprocessor-only version is
available by special order, al no extra charge,
for the older 8088 PC/XT.] fﬁ

CornerBeam?

SWR < 1.2:1 across the band
Gain of a 15 fi Yagi

No dimension over 7 fi

40 dB Front-wo Back Ratwo
60° Half-power Beamwidth
Mounts directly 10 mast
Vertical or Honzontal Polanzanon
Zmeters $145, 220 MHz $145, T0cm $1135, Dual 146/440 5165
Weighs oaly 10 Ibs. Add $11 Shipping & Handling. Info S1.

AntennasWest
Box 50062 Provo UT 84605

Order HotLine

801 3735 8425 J
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Subscribe to
73 Amateur Radio Today

Amateur Radio Language Guide

= Hundreds ol phrases, especially lor the ham rado operalor
« Vol. 1 - French, Spanish, German, Japanese, Polish
« Vo, 2 - Swedish, italian, Portugese, Croatian, Norwegian
« Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian
= Vol. 4 - Chinese, Duich, Finish, Romanian, Vielnamese
» Vol. 5 - Hungarian, Arabic, Phillipino, Turkish, Indonesian
Send $10. per volume U.S., $12 oulside U.S. 1o

ROSE, P.O. Box 796, Mundelein, Il G0060-0796

Speak To The World
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PAY TV AND SATELLITE DESCRAMBLING

OUR BEST YET...1994....0UR BEST YET

Incluces the latest cable bos and satellite { PLUS, B-MAC) fixgs. Lots of schematics
and chip files (all new). bullets. ECM's. etc. ONLY §15.95, Our bast yet. Other Pay
TV editions, volumas 1-5 (all different). $15 95 each. The Complete Wizzard. VCU
PLUS Hacking, $15.95 Satellile Syslems Under $600, $12.95. Wirsless Cahle
Hacking. 512.95 Hacker Video. $19.95. Any 3/534.95 or 585285 Ssramhling
Mews monthly, 529.95. Scrambling News Year One (176 pages). $39.95.
Everything listed here and more. $129.95. Includes all our information.
Catalog, $1.00. C.O.D s are OK, add $6.00.

SCRAMBLING NEWS

1552 Herte! Ave.. #1213, Buffalo , NY 14216

Voice/FAX (716)874-2088
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THIS MONTH'S GOODIE FROM THE CANDY STORE
KENWODOD TH-2ZAT
& 12 07 CACHE VALLEY GOURMET HOMNEY
$270.00
Similar Savings on AEA, lcom, Astron, Yaesu,
Crushcrafl, Alinco, Etc. All L.T.O.
TELEX HY-GAIN T2X 5357 .00

Ower 3004 Hars Berms © Since, 58 Prews. Cass FOE Presion

More Specias m HAM-ADS Loowng For Sometheng Not Listed™?
Gl or Whnie

|RDC | Today (208) 852-0830
E——=—1 ROSS DISTRIBUTING COMPANY

78 5. State Street, Preston, id. B3263

Hours Tue.-Fri. 3-6 - 5-2 Mondays. Closad Sat. & Sun.
CIRCLE 254 ON READER SERVICE CARD

UHF REPEATER

Make high quality UHF repeaters from
GE Master Il mobiles!

« 40 Watt Mobile-Radio $199 |
» Duplexing and tuning information $12
* Information without radio $40

Versatel Communications

Orders 1-B00-456-5548 For info. 307-266-1700

P.0. Box 4012 = Casper, Wyoming 82604
CIRCLE 259 ON READER SERVICE CARD

Call 800-289-0388

BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

3 7344 TETIVA RD.
A\ sAukcITY, Wi 53583
(608) 643-3194
FAX 608-643-4439

'/ 911 Emergency Access (o, |
v Reverse Autopatch v Toll Restriction |
v Voice Mail v Vaoice ID's «+ BSR X10

v Voice/Tone/DTMF Paging + Scheduler

v'Links + Programmable Courtesy Tones
| v Hardware Logic /O v HF Remote Control

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. (raese |
516-563-4715 #6?5 '
= e |

Fax:563-4716 BBS: 286-1518
CIRCLE 198 ON READER SERVICE CARD
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Number 10 on your Feedback card

A Sensitive Bandspread

SWL Receiver

Aaah, the nostalgiac smell of dust burning off tubes!

ack in the 1920s and during the Great

Depression era, the home-brew regener-
ative shortwave receiver was all the rage.
Radio was coming of age and everyone
wanted to listen in. Money was tight and al-
though most commercially made radios
were of the regenerative type, they were still
too expensive for the average consumer. Yet
the low parts count of ilic regenerative re-
ceiver made construction a snap and kept
costs down, keeping this type of receiver
popular with the home-brewer right up to
the 1960s. And the regen’s sensitivity was
hard to match by all but the best super-

by Eric R. Johnson XE2/KB6EPO

heterodyne receivers of the time. These
attributes still hold true today!

This little radio can “hear” everything on
the SWL bands that my Yeasu FT1-747 can!
An 8-foot piece of wire strung out along the
test bench or behind the desk is more than
enough to pick up all the major broadcasters.
Of course, the more antenna the merrier—
but the point is that excellent reception is
possible with an indoor antenna right at your
listening position. The three-stage circuit is
typical of a “deluxe” setup of the era. The
physical size is less than half of what some-
one in those days might have constructed us-

ing the same schematic, thanks to the substi-
tution of “modern” miniature tubes and com-
ponents.

| have departed from our theme era in the
design of the power supply in order to make
the receiver completely portable. In the old
days they used bulky, non-rechargeable “A”
and “B" batteries to provide filament and
plate voltages. The super deluxe setup sport-
ed a line-operated transformer and vacuum
rectifier “B battery eliminator,” the use of
which often required the owner to replace all
the existing “DC filament” tubes in the radio
with “modem AC filament” tubes. Portabili-
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Figure |. Receiver schematic diagram.



ty was either tedious or impossible. My pow-
er supply allows portable operation for about
10 hours from a single 6 volt, 10 amp-hour
rechargeable sealed lead-acid battery (gel
cell). When connected to the AC line it both
operates the radio and charges the battery.

Receiver Theory of Operation

The receiver (Figure 1) consists of an un-
tuned pentode radio frequency amplifier, a
triode regenerative detector, and a power tri-
ode audio frequency amplifier. Output is in-
to a pair of high impedance headphones, ei-
ther 2k ohm magnetic types or the crystal
type. Both are readily available on the sur-
plus market. Those “extra” resistors and ca-
pacitors you see sprinkled liberally through-
out the schematic are for bypassing and B+
line decoupling filters. They should not be
left out of the circuitl as a way to save mon-
ey! These parts are what make the difference
between a “sweet”’ stable and predictable re-
generative receiver and a wild untameable
howling “beast” ol a receiver.

The RF Amplifier

The 6AKS is a sharp-cutoff pentode de-
signed for use in RF or IF amplifiers in
high-frequency wideband applications at fre-
quencies up to 400 MHz. Its primary pur-
pose is to isolate the antenna from the tuned
circuit in the detector’s grid. This eliminates

{
\
c20
c c
S L ———————— S1b

C1l9 6:1 BALL BEARING
REDUCTION DRIVE

¥
i,
Pl -.OO.- TUNE

Figure 2. Tuning components schematic detail.

the detuning problem found in regen sets
where the antenna is coupled directly to the
detector. In spite of this being an untuned
amplifier, and thanks to the use of the pen-
tode, we still get about 6 dB of gain on all
the bands. C1 couples the antenna to the
control gnd. L1 couples the amphiied output
to the detector.

The Regenerative Detector

The 6AB4 is a high-mu triode designed
for use in cathode-drive amplifiers, frequen-
cy converters, and oscillators at frequencies
up to 300 MHz. Electrically identical to one
section of dual-triode type 12AT7, here il is
used as a regenerative detector. L2 and the
capacitors selected by S1 form the only
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tuned circuit in the radio. C20 couples the
selected signal to the control grid and, along
with RS, forms a grid-leak bias circuit. The
amplified RF signal is coupled by L3, in
phase, back to the tuned circuit L2/S1. This
causes two effects: The signal is re-ampli-
fied, thus giving extreme sensitivity, and it
introduces “negative resistance” into L2,
which dramatically increases it’s “Q."” This
allows our single tuned circuit 10 give our
radio a selcctivity on the order of 3 kHz.
C21 1s the return path for the RF signal. The
same signal is detected by grid-leak action
and the amplified audio is developed across
the primary of T1. L4 and C22 filter any
residual RF from the detected audio. Of
course, all this must be controlled somehow .
or else we'd have an RF oscillator instead of
a detector! R6, R7, and R8 form a voltage ? 15 /J’ o - B e — 37
divider to provide variable B+ voltage to the 4 | T’
detector, C24 filters out any noise generated T 7
by the mechanical motion of R7. In use, R7 Tt

i1

B+

"‘"""“—? * OUTPUT

~ C36

by

B-, —-6.3V

/I = OUTPUT

= PL1

A

is advanced until the tube oscillates (which DE*
can be heard in the headset), and then
backed down until oscillation just stops. The
circuit is now set up for best sensitivity and . * +6.3V OUTPUT
selectivity for AM signals.

The Tuning System

Now refer to Figure 2. L2 and the capaci-
tors selected by Sla and S1b form the tuned

circuit in our radio. Six shortwave bands are Figure 3. Power supply schematic diagram.
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LI({PIN 1)—

L3 (PIN 2)

L2 (PIN 3)
L1 (PIN 8)————

L1{PIN5)
“"L2(PING)

L1- 14 TURNS. CLOSEWOUND BETWEEN L2 TURNS.
L2-15 TURNS. SPACED BY L1.

L3-12 TURNS,. CLOSEWOUND,. WINDING SPACED
1/8" FROM TOP OF L1/s2.

* USE NO.26 ENAMELLED WIRE FOR ALL 3
INDUCTORS.

* % CORE IS 1/4" DIA, BY 11/8" LONG PHENOLIC,

WITH 2 FERRITE SLUGS. CORE BASE SECTION
IS 1/2" DIA.BY 3/8" LONG, WITH 6 SOLDER

LUGS IMBEDDED.

Figure 4. Coil winding diagram.

selected by S1 as follows:

Position 1 = 13 Meter Band. 21.200 - 22.000 MHz
Position 2 = 16 Meter Band, 17.400 - 17.980 MHz
Position 3 = 19 Meter Band, 15.000 - 15.580 MHz
Position 4 = 21 Meter Band. 13.400 - 13.900 MHz
Position 5 = 25 Meter Band, 11.600 - 12.075 MHz
Position 6 = 31 Meter Band, 9.450 - 9.900 MHz

”r

Sla performs the function of “bandset.
Capacitors C6 through CI3 are either fixed
silvered mica or miniature silvered ceramic
trimmer capacitors. S1b selects various ca-
pacitors to be placed in series with band-
spread/main tuning capacitor C19. C14
through CI18 are fixed silvered mica types.
C19 is a 25 pF air-dielectric variable capaci-
tor with a standard 1/4-inch shaft. Between
it and the tuning knob is a 6:1 ball bearing
reduction drive to which is attached a 4-inch
diameter aluminum plate that serves as the
tuning dial.

In a tuned circuit with a fixed inductance,
a variable capacitor will have a greater effect
on tuned frequency the higher the frequency.
S1b introduces ever smaller fixed capacitors
in series with C19, effectively reducing its
overall change in capacitance each time the
bandswitch is moved to a higher band. This
ensures that the enure 180 degrees of rota-
tion on the tuning capacitor is used 1o tune
each band, keeping the stations from being
bunched up in a small area on the dial. With

this system the 6:1 reduction drive is not re-
ally necessary, but I had a few laying around
so I used one anyway.

The AF Amplifier

The 6C4 is a medium-mu power triode
designed for use in Class C RF amplifiers. It
1s capable of 5.5 watts of output at frequen-
cies in the 50 MHz range. It is used here be-
cause of its low plate and filament current
requirements compared (o a power pentode.
This is important since we want to be able to
operate the radio on battery power for long
periods of time. The audio output is louder
than I can stand with the volume control ad-
vanced halfway on most signals. T1 is a
step-up audio transformer with a ratio of
1:2.5. R9 is the volume control. T2 matches
the output impedance of the 6C4 1o the
headphones.

Power Supply Theory of Operation

The heart of the power supply (Figure 3)
is transformer T3. And the good news is that
it’s nothing special! It has two 6.3 volt 2
amp secondaries, and two |15 volt pri-
maries. A 12.6 volt transformer with two
primaries would work just as well. For both
AC and battery operation, we use one of the
primaries to provide the B+. D1, D2, C34,
and C35 form a full-wave voltage doubler.
L6 and C36 smooth the rectified output.
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During AC operation, one half of DPDT
toggle switch S2 routes the line voltage to
the other primary of T3 via F1. C37 connecls
the line ground to the circuit ground. The
two 6.3 volt secondaries, D3, D4, and C33,
form a full-wave power supply that produces
6.3 volts DC at 4 amps (under load). D6
routes this voltage to the filaments and the
dial lamp, which use up 0.55 amps of the
available current. The other half of S2 routes
this voltage to Bl via F2, making available
up to 3.45 amps to charge the battery. There
1s no danger of overcharging the battery be-
cause the voltage is within the acceptable
range for continuous “float™ charging. D5
ensures that QI and R12 have no effect on
operation, effectively disconnecting them,

During DC operation, current from the
battery is routed through F2, one half of S2,
and D5 to provide power for the filaments
and dial lamp. At the same time, current
from the battery is used to operate the power
oscillator consisting of Q1, R12, and both
secondaries of T3. C32 shapes the waveform
so that it 1s closer to being a sine wave than
a square wave, thus eliminating the switch-
ing transients present in a square wave
which are difficult to filter out. The 115 volt
AC current generated in the unused primary
of T3 is isolated from PL1 by 82, thereby
eliminating a shock hazard there. Because of
the way they are connected, D3, D4, C33,
and D6 are effectively “not there” during
DC operation.

Construction Hints

The heart of the receiver is the L1-3 coil
assembly. You'll have to wind it yourself.
Figure 4 shows how it’s done. The coil form
was found at a surplus store, and the wind-
ing that was on it had to be removed first.
As previously mentioned, the output of the
6AB4 must be fed back in phase to its grid
in order for it to oscillate. If the coil is
wound and connected as shown, feedback
will be in phase. A handy rule of thumb to
keep in mind goes as follows: If L2 and L3
are wound end-to-end in the same direction,
the plate connection is to the outside of the
plate or “tickler” coil (L3) when the grid
connection is to the outside of L2. If you
lose track of the leads and the detector fails
to oscillate after being wired, swapping the
two leads of L3 will fix the problem. The
other consideration is to make sure that
when laying out your parts-mounting plan,
the coil assembly is separated by at least one
coil diameter from any large metal objects
(such as the front panel or an audio trans-
former). This prevenis any such object from
ruining the high “Q" of the coil.

If you can’t find any audio transformers
for T1 and T2, you can subslitute resistors
and capacitors without losing too much au-
dio gain. To substitute for T1, replace the
primary with a 250k ohm resistor and con-
nect a 0.01 uF capacitor from the junction of
that resistor and C22 to the top of volume
control R9. To substitute for T2, replace the
primary with a 47k ohm resistor and connect
a 0.1 uF capacitor from the plate of the 6C4
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to the headphone jack. If T2 is replaced by
R/C coupling then C27 may be omitted also.

LS and L6 are not critical. Anything from
2 henries on up should work fine. If you
don’t have an inductance meter, just use an
ohmmeter to find one that measures between
150 and 700 ohms. The current through
these is only 18 mA, so anything small in
size that fits either of the above specifica-
tions will work. It can be a choke or the pni-
mary of an old tube-type audio output trans-
former. 1 used the latter for mine. They mea-
sured 4.5 henries on the inductance meter,
and 150 ohms on the ohmmeler.

A regenerative detector occasionally
shows a tendency to change frequency
slightly as the hand is moved near the dial.
This condition (body capacity) can be cor-
rected by better shielding. I used double-sid-
ed PC board material for the front panel and
receiver sub-chassis. The front panel is 10-
1/2 inches wide by 6-1/2 inches high. The
receiver sub-chassis is 9 inches wide by 4-
1/2 inches deep, and is soldered at a right
angle to the center of one side of the front
panel. This results in a “T-shaped assembly
that is very strong. Once all the controls are
mounted on the front panel their metal
mounting bushings make contact with the
copper on both sides of the panel, thereby
providing double shielding. With this tech-
nique there is no body capacity and the re-
ceiver is completely stable. The tube sockets
and all the other parts are mounted on the
sub-chassis after appropriate sized holes are
made. Wiring is done point-to-point, with
the advantage that wherever a ground is re-
quired it can be soldered to the sub-chassis
with minimal lead length.

You could develop your own PC artwork
for the receiver sub-chassis and etch it be-
fore soldering to the front panel if you like.
When making your layout for the receiver,
the important thing to consider is to keep all
leads and/or PC runs as short as possible be-
iween the plate of the 6AKS, L1/2/3, S1 and
its associated capacitors, and the 6AB4. Any
layout you can come up with that accom-
plishes this goal will work fine.

The power supply was also built on a
piece of PC board material measuring 7-1/2
inches long by 3-1/2 inches wide. You could
etch a pattern for this if you like, but it’s not
necessary. The power switch is a three-posi-
tion “ON-OFF-ON" type, and is mounted on
the front panel. Q1 is mounted on a small
heat sink just slightly larger than the area of
the transistor body and about | inch tall. The
transistor runs cool to the touch even after
hours of operation. R12 will probably need
to be experimented with if you use a differ-
ent transistor or transformer. You'll find the
right value will be somewhere between 100
ohms and 1k ohm.

[ built a box out of standard 1-inch ap-
pearance pine, like you would use to make
shelves out of, and finished it with
polyurethane varnish. The battery and power
supply mount inside it towards the rear, and
the receiver/front panel assembly slides in
the opening on the front and is secured by

several wood screws with wide decorative
heads. A short cable with a plug on it con-
nects the power supply to a socket on the re-
ceiver. The line cord and antenna jack are on
the back of the wood box, and the antenna
jack connects to the receiver through a short
coaxial cable and RCA plug. Four rubber
feet screwed into the bottom of the box fin-
ish it off, and the end product looks real
“olde-tyme.”

Table 1 lists all the parts, additional sub-
stitution information where allowable, and
sources of parts for those who do not have
any decent stores nearby.

Calibration and Operation

All calibration is done with the aid of a
signal generator. It is not necessary to make
a direct connection between the receiver and
the signal generator. A short piece of wire
connected to the output of the signal genera-
tor will radiate enough signal to be picked
up by the windings of L2. Set the top (L3)
slug in the coil form so that it's flush with
the top of the form, then calibrate in the fol-
lowing order.

1. Band 1 (13 M). Set the tuning capaci-
tor, C19, to its fully unmeshed position. Set
the signal generator for 22.000 MHz. Adjust
the bottom (L.2) slug in the coil form until
you can hear the signal best.

2. Band 2 (16 M). Leave CI19 set as it is.
Signal generator to 17.980 MHz. Adjust C6
for best signal.

3. Band 3 (19 M). Adjust C19 to the fully
meshed position, then open it up just a tad.
Signal generator to 15.000 MHz. Adjust C8
for the best signal.

4. Band 4 (21 M). Return C19 to the fully
unmeshed position. Signal generator to
13.900 MHz. Adjust C9 for best signal.

5. Band 5 (25 M). Leave C19 set as il is.
Signal generator to 12.075 MHz. Adjust C11
for the best signal.

6. Band 6 (31 M). Adjust C19 to the fully-
meshed position. Signal generator to 9.450
MHz. Adjust C13 for the best signal. Now
that the band edges have been defined, you
can go back and and mark whatever calibra-
tion intervals you wish for each band on
your tuning dial. I painted my dial white,
then used black dry transfer numbers for
this.

To listen to stations, connect an antenna
and select a band with S1. Set the volume
control at mid-range, then adjust the regen-
eration control (R7) until the detector breaks
into a “hiss,” which indicates oscillation.
Slowly reduce the regeneration control until
the “hiss” just stops. You should now be
able to hear stations as the tuning control is
rotated. Sometimes the setting of the regen-
eration control needs to be changed to main-
tain the “sweet spot” from one end of the
tuning dial to the other within the same
band. If you are hearing beat notes as you
tune across stations, the regeneration control
1s advanced slightly too far for best AM re-
ception. This is a good way to find stations,
but once you've got one tuned in to “zero
beat,” reduce the regeneration control a tad



and you’ll be in the “sweet spot™ where sen-
sitivity, selectivity, and fidelity of detected
audio are all at their best.

The detector will require more voltage
from the regeneration control (R7) in order
to oscillate on the 31 meter band, and less
voltage to oscillate on the higher bands. If it
will not oscillate sufficiently on the 31 meter
band, you can either turn the top (L3) slug in
the coil form in until oscillation is enough,
or play with the values of R6 and R8. When
everything is set up right, the regenetation
control will be one-quarter of its rotation
from the ground end for reception on the 13
meter band, three-quarters of it's rotation
from the ground end for reception on the 31
meler band, and somewhere in the middle
for all the other bands. My receiver needs 16
volts from R7 to work on the 13 meter band
and 60 volts to work on the 31 meter band.

To recieve signals below the 31 meter
band, you will need to make your L1/2/3
coil larger (more inductance), and experi-
ment on your own with the values of the ca-
pacitors selected by S1. You'll also want to
use a larger capacitor for C19, say 50 pF, in
order to get sufficient bandspread on the
lower frequencies. With the coil specified in
Figure 4, you cannot receive well below the
31 meter band. This is because the regenera-
tive receiver likes to have a high “L” to “C”
ratio in its tuned circuil. Adding more capac-
itance to make the specified coil tune below
the 31 meter band ruins the high “L” to “C”
ratio, resulting in a receiver that needs ex-
cessive voltage from R7 in order to oscillate
and ruining the high selectivity of the circuilt.

If you decide to calibrate the receiver for
the ham bands instead of the broadcast
bands, you'll find that CW is easy to copy.
To receive CW, the regeneration control is
set so that the detector is just starting to os-
cillate. This provides “autodyne” reception.
The code signals can be tuned in and will
give a beat note with each signal depending
on the setting of the tuning control. As the
receiver 1s tuned through a signal, the tone
first will be heard as a very high pitch, then
will go down through “zero beat™ and nse
up again on the other side, finally disappear-
ing at a very high pitch. The same setting
of the regeneration control used for CW
reception will also allow SSB to be copied.
Tuning will be very critical, but is easy to
do with the help of the 6:1 ball reduction
drive.

Whatever bands you calibrate your receiv-
er for, a few moments practicing tuning-in
stations will get you familiar with the way a
regenerative receiver operates and soon
you'll be an old pro at it. I guarantee that if
you've never played with one of these sets
before, the more you listen around the bands
the more you'll be amazed at what a small
handfull of parts in a simple circuit can do.
And just maybe you'll get to feel a little of
what it meant to be a “real ham” in the “old
days™ when “everyone built their own rigs”
from whatever they could find laying
around! 73
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RF PARTS BRAND PREMIUM GRADE POWER TUBES

S728B
MATCHED SET/2 _
MATCHED SET/ _

B11A RFP

MATCHED SET2 __ $38.90

MATCHED SETA _$58.35

MGF1302
MRF134
MRF136
MRF137
MRAF140
MAF141
MRAF141G
MAF150
MRF131
MRF151G
MRF174
MRF207
MRAF224
MRF237
MRFZ38
MRFZ39
MRF240, A
MRF245
MRF247
MRF260
MRAF262
MRAFZ64
MRF309
MRF317
MRF327
MRF329
MRF338
MRF340
MRF392
MRF421
MRF422
MRF422-MP
MRF427-MP
MAF429
MRF433-MFP
MRF450
MRAF454
MAF435
MRF455A
MRAF458
MRF4TS

—

iR RS R ER S B ERY S ER IR R nBESEREERNEY

ki

3-500Z 3-500ZG/GRAPHITE
$104.95 SPECIAL PRICE $94 95 SPECIALPRICE  $109.95
___ $209.% MATCHED SET/Z __ §199.95 MATCHED SET/2 $229.95
ADDITIONAL TRANSMITTER TUBE VALUES
3-500Z EIMAC 3-500Z AMPEREX 6146B GE
SPECIAL PRICE _ $148.80 SPECIALPRICE $14880  SPECIAL PRICE  $26.95
(List Price...$183.00) (List Price...$183.00) MATCHED SET/2 __ $59.95
PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK
MRF476 $5.00 | 2M5944 $12.00 | 25C2905 $41.40 | MHW SERIES  CALL
MRF477 11.95 | 2N5945 10.00 | 2SC3101 8.95 | ICOM SC SERIES CALL
MRF479 15.00 | 2N5946 15.00 | 3SK121Y 3.95 OVER 15,000 RF
MRF48S ke  CALL | 2NG60BO 12.95 | 3SK174 423 | MODULES IN STOCK.
MRF492 14.95 | 2NG081 12.95 | aNzn 5.95 | Call if P/N not shown.
MRF497 14.95 | 2NG0DB2 14.35 | MB8719 6.35 POPULAR TUBES
MRF515 2.90 | 2N60B3 14.35 | NEGOZ 5.50 | 12BY7 $13.95
MRAF555 3.50 | 2NG0B4 14.35 | PLLOZA 11.95 | 5728 pupride  45.00°
MRF559 2.25 | 28A1012 1.30 | TAT205AP 2.25 | 5728 RFP 49.95
MRAF586 1.95 | 288754 2.50 | TAT222AP 2.20 | 807 10.95
MRF629 4.25 | 28C730 4.50 | MP=Tested Maiched Pr | 810 £9.50
MRF630 4.25 | 25C741 5.90 OUTPUT MODULES | 811A RFP 15.95
MRF641 19.95 | 25C1307 CALL | SAU4 $49.90 | B11ARUSS., 17.95
MRF544 23.00 | 25C1419 295 | SAVE 39.95 | B12A 22.95
MRF546 24.75 | 25C1729 17.95 | SAV7 39.95 | B11ARCA CALL
MRFB48 2995 | 2SC1945 6.65 | SAV17 69.70 | B13 RFP 37.95
MRF550 30.00 | 2SC1946.A 19.95 | SAV24 78.80 | B33A, 833C 89.95
MRF552 11.50 | 28C1947 6.75 | M5STT10A 4990 | 61468 15.95
MRF&53 19.95 | 2SC1955 9.00 | M57714 5450 | G146W-MP 62 85
MRF345 35.90 | 2SC1969 265 | MSTT19M 5495 | 72892C308 4 6990
MRFB847 33.70 | 25C1970 245 | M57726 57.95 | BS60AMOTD 124.95
MRAF301 1.50 | 28C1971 4.80 | M5T727 69.95 | G560AS Ei CALL
MRF38E 475 | 25C2029 350 | M57729 7995 | 3-400ZE! CALL
MRF1945 15.00 | 2SC2075 243 | M57732L 32.95 | 3-500 pupride  90.00
MRAF1946A 15.50 | 28C2094 15.95 | M57735 59.95 | 3-500C PuPride 105.00
MRF2628 10.00 | 2SC2097-MP cm 61.90 | M57737 43.95 | 4-400AC/G CALL
SAF2072 13.75 | 2SC2166C 1.75 | M57739C 53.25 | 4-1000A EI CALL
SRF3749 CALL | 2sC2221 B.25 | M57TT41LMH 57.70 | 4PR1000AEI  CALL
SRF7000 CALL | 25C2237 9.30 | M57762 79.95 | 3CX400A7El  CALL
2N3055 145 | 25C2289 11.95 | M57785M 62.95 | 3CX400UT EI  CALL
2N3553 2.85 | 25C2290 14.95 | M57787 59.95 | 3CX800A7El  CALL
2N37T1 3.35 | 25C2290-MP  35.95 | M57791 84.95 | 3CX1200A7/D7 &1 CALL
2N3866 1.25 | 28C2312C 4.95 | M57792 88.80 | 3CX1500A7 EI  CALL
2N4048 16.95 | 28C2509-MP ken37.70 | M57796MA 34.95 | 3CX3000A7 EI CALL
2N4427 1.70 | 25C2630 24.95 | MB7T705M 47.90 | 4CX250B SPECIAL 89.95
2N5109 1.75 | 25C2640 21.90 | MBT715 59.95 | 4CX350A,F eysvT CALL
2N5179 1.25 | 25C2782 34.75 | M67728 128.80 | 4CXS000A El # 1095.00
2N5589 13.00 | 25C2783 54.85 | M67742 109.85 | 4CX15000A7 1395.00
2N5590 10.00 | 2SC2879 16.95 | ME7748H.L  39.90 | We have large inventories
2N5581 1450 | 25C2879-MP  42.95 | MGTT49M 44.40 | of new EIMAC twbes. Call
ZN5643 19.00 | 25C2904 3495 | PFOOT CALL | tor numbers not shown.

RRRRRESRSS2RIZRBEIHAERBBRRESEBEBHEE3888.

100% POWER TESTED » 2 YEAR LIMITED WARRANTY = BEST VALUE

$2 HAND. CHARGE DN wior £ - Eimac, PL = Penta Labs « RFP = RF PARTS CO. « Note: {#) = Industrial Boxed Eimac/Ampere:

ORDERS BELOW m Price & availability subject o change without notice = Quantity Pricing Available

SAME DAY UPS SHIPPING OF ORDERS RECEIVED BY 4 PM PST

(7 PM EST)

UPS GROUND: $5.00 minimum + § 507 over 2 Ibs
3-DAY: $6.00 mimimum + $1.00%. over 2 Ibs

NEXT DAY: $16.50 minimum. For Saturday

UPS
UPS 2-DAY: 57 50 minimum + $1.00%. over 2 Ibs.
iy

0.D.: Add $4 50. Cash, Money
Check. Mo C.0.D. to Alaska, Hawaii, Puerfo Rico, or Canada.
CANADA: $5.50 minimum up to 1 Ib. postal. UPS available.

Order, or Pre-

CALIFORNIA: Residents add appropriate sales tax.

* INDUSTRIAL

Monday - Friday 7:00 a.m. =5 p.m. PST/10:00 a.m. - 8 p.m. EST

«0.EM.

PREPAID Bank Check or Money Order. Personal checis $40.00 mat

accepted. $20.00 minimun parts order

OPEM ACCOUNT: Net 30 to frms whose credit has been pre-

FOREIGN: Insurance/Hag
Small Packet Air shipment for small parts

istration is often available. Advise if desired.

roved Company

add $10.00. £10.00 sh 1 oBoz:41b & 88 %8 box max
AIR pmcf% HLUPS 15 alsoavailable

PLEASE FAX YOUR RF PARTS NEEDS FOR OUR QUOTATION.

» SERVICE <R&D +AMATEUR = MARINE

- oRDERS ONLY  {BOO-RF-PARTS N TECHNICAL "’_"f“fl
MAIN ORDERLINE  619-744-0700  DELIVERY INFORMATION
WE CUSTOMER SERV.  619-744-0750  TECHNICAL & WE
EXPORT OR WARRANTY (10a.m.-4p.m.only) APPLICATIONS EXPORT
FAX 619-744-1943 FAX

RF PARTS

435 SOUTH PACIFIC STREET
SAN MARCOS, CA 92069
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Continued from page 37

Part Description

B1 6 volt, 10 Ah gel cell

C1 56 pF, 500V ceramic disk

c2 0.02 puF, 25V ceramic disk

C3,24 0.02 pF, 500V ceramic disk

C4,25,31 10 pF, 400V electrolytic

C5,26,30 0.15 pF, 50V ceramic disk

C6.8 6-25 pF ceramic trimmer

C7.14 15 pF, 500V silver mica

C9.11,13 10-40 pF ceramic timmer

C10,16 30 pF, 500V silver mica

c12 68 pF, 500V silver mica

C15 20 pF, 500V silver mica

C17 39 pF, 500V silver mica

c18 62 pF, 500V silver mica

Cc19 25 pF air vanable

Cc20 100 pF. 500V silver mica

C21 270 pF, 500V silver mica

c22 2500 pF, 500V silver mica

c23 2.2 uF, 250V electrolytic

ca27 0.0015 pF, 500V ceramic disk

C28 100 uF, 50V '

C29,34.35 100 uF, 400V electrolytic

C32 2 pF, 150V non-polarized

C33 1000 pF, 16V

C37 0.1 uF, 400V

D12 600 PIV, 1A RS#276-1104

D34,56 50 PIV, 3A RS#276-1141

F1 FO250V 3/8A

2 FO250V 4AS

L1.23 Handwound on 1/4" form

L4 4 uH RF choke

L5,6 5H; 150 ohms DC choke

PL1 3-wire line cord sel

Q1 MJ2955

R1 560k ohm, 1/2W

R2 330 ohm, 12W

R3 22k ohm, 1/2W

R4 4.3k ohm, 1/2W

RS 3.3 megohm, 1/2W

R6 10k ohm, 1/2W

R7 50k ohm, 1/2W pol.

Ra 27k ohm, 1/2W

R9 250k ohm, 1/2W pot.

R10 2.4k ohm, 1/2W

R11 1k ohm, 1/2W

R12 560 ohm, 1/2W

R13,14 470k ohm, 1W

S1 2-pole, 6-Position rotary

S2 DPDT "ON-OFF-ON" toggle

T1 Audio transformer, UTC
#TFSSX21Z2Z, 1:2.5 ratio
pri = 1k ohm DC, sec = 6.5k ohm DC

T2 Audio transformer, UTC

#TFARX13YY,

pri Z = 10k, 790 ohm DC

sec Z = 2k, 195 ohm DC
T3 STANCOR #P-6376

dual 115V primaries

dual 6.3V, 2A secondaries

V1 B6AKS sharp cut-off pentode
Va2 B6AB4 hi-mu tricde

V3 6C4 power triode
Miscellaneous:

(3 ea.) 7-pin miniature socket
(1ea) 6:1 ball bearing drive
(1ea) Bayonet lamp socket
(1ea) #3571 miniature lamp

(1 ea.) Hi-Z headphones

Substitution Notes Key:
none = Do not substitute or omit for safety reasons.
none* = Values may be changed to tune different bands.

** = May be omitted if desired.

(619) 279-6802

Parts List
Source (see key below)  Substitution Range
2 Larger current capacity
1.2 33-100 pF
1,2 0.01-0.1 pF
1.2 0.01-0.1 uF
12 10-100 pF
1,2 0.01-1 uF
2 None*
12 Ceramic NPO type*
2 None*
12 Ceramic NPO type*
1,2 Ceramic NPO type*
1.2 Ceramic NPO type*
1.2 Ceramic NPO lype”
1,2 Ceramic NPO type*
123 None*
1.2 47-220 pF
1.2 220-390 pF
1.2 680 pF-3300 pF
1.2 1-5 uF
1.2 750 pF-0.0022 uF
12 10-150 pF
1.23 50-220 pF
2.3 0.5-4 uF non-polarized
12 470-5,000 pF
1.2 0.047-0.68 uF
5 Any equivalent
5 Any equivalent
13 None
13 None
12 None* (see Figure 4)
123 2.5-10 yH
12,3 See lext
12
5 RS#276-2043
1.2 100k-1 MEG
1.2 100-560 ohm
1.2 18k-27k
1.2 2.2k-5.6k
1.2 1 MEG-4.7 MEG
1,2 1k-10Kk
1.2,3 100k pot.
1.2 10k-33k
12,3 100k-500k pot.
1.2 1.8k-3.3k
1.2 1k-4.7k
1,2 See text
1,2 220k-1 MEG, 1W
2,34
234
12,3 See text
123 See text
23 See text
1.3 6AJ5,5595,5654, EF95
1,3 6664, EC92
1.3 5610,6100,6135,EC90
1,24
2.4 ~
1.2 <
1'2 £ 2]
1,23 See text

military styles H-43B/U, H-23B/R, HS-16, or equiv.

Source Key:

1.)  Antique Electronic Supply, 6221 S. Maple Ave., Tempe AZ 85283 3.)
(602) 820-5411; Fax: (602) 820-4643

2) Gateway Electronics, Inc., 8123 Page Bivd., St. Louis MO 63130 4.)
(314) 427-6116
9222 ke Dr., San Diego CA 92123

5.

Vah:eamynaadtubevaﬂadalimﬂylutunamaﬁﬁedbanﬁﬂehdﬁmshsﬁyﬁﬂgmdﬂ:mﬂﬂmwurmmmmmw.

Fair Radio Sales, P.O. Box 1106, 1106 E. Eureka St.. Lima OH 45802
(418) 223-2196/227-6573; Fax: (419) 227-1313

Surplus Sales of Nebraska, 1502 Jones St., Omaha NE 68102
(402) 346-4750; Fax: (402) 346-2939

Radio Shack
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£ A blend of high i 2m/70cm work gets = alphanumeric .
# performance features exciting with this full- 5% display. super & memory 3 3 Military-grade 2
i borrowed from the FT- ¢ teature transceiver. = small profile, & channels, » To=l) . Meter mobile
& 1000 family are combined ¢ Linked tuning, 12 unlink ¥ new square & automalic : .|‘;‘i'-‘ provides wide
in this affordabie & memones, 100 general “D” battery 8 power off, buili- band receive, 3
transceiver. IF shift, .. ] e m VOX, dual in- power output levels,
variable notch filter, = @,L band receive a lighted keypad and 26
variable noise e ; feature, built-in memaories. ﬁ the fun!
blanker, VOX and } exiensions for 6m, receive, DSO FT-7400 UHF -

are included.

anfenna tuner

== This new transceiver

PN

1-800-426-2891 Phone Hours (G

1-800-426-2891
Fax (612) 786-6513 s S s

Call for Catalog Sat. 10 am - 5 pm
Ask for Ext. 22 CcST o “E...-m]

il -

“This new HT % The newest

acks the =& member of the
= features you =+ dual band
7 == waniin a Lﬂm:;ia TElI-ug
5 i small size. It = handhel ris
& Satellite and all-mode & features a new = auto ;mﬁm

220MHz, or1.2 t & CTCSS

51 31. 995 Equ:Emﬂcn 51 .?1 995 : El'lmdﬂ avatlabie

35:"-:-_ Portable or §
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& this 2

&= meter all-
o= mode

& transceiver

¥ This dual band mobile
= The removable front i features 100 memories, & This compact, full-

Fun's fun, but dulp“imt rmm Emenmfu;maprg & :’ﬂ'ﬁ sunction The " panel lets this = =+ cross band repeat. ¢ featured mobile comes
s for while lan . B 25 watt linear ampiifier &8 dual bander fit e Eﬂﬂ m % B with 49 memories.
Dual . : staying on a 'l"-"i"l 8 clips on in place of an & any installation. i xY. - i B E-l'l"lﬂﬁ s L ¢ 10 DTMF aulodial <=
m‘ TH]J weatt :\-?I"" P . m It has 100 - optional battery case 10 % features 50w out = - memaones, ?1'
nm DDS, IF Shift | honzon. : capabiiity : enl'luL:'::--:illla;I En%ﬂlnl
i § FT-690R 3669.95 keypad are standard

r.-.nuv“ ' @ QD
'__Eﬁj. Ts-BBOSIAT

gKenwood's lechnology
endows the TS-B505/AT
§ with specs thal place it
at the top of amateur
radio equipment
Automatc antenna
tuner, 100 memones.
three scan modes, DDS,
digital PLL system

Y S 1 7399

fine turning.

= innovative = performance : :
[ ocitcrahn famnanee BEE ¥ featured transceiver § B leatures & pace. This £ hﬂﬂdﬂfﬂmmv E“,,,}T-. ¥ m&bnaﬂﬂﬁamﬂm?
S dual anten Sl providing pleasurable HF § S amateurs have & HT offers 40 o though mgm hﬂ'ﬁﬂd' _ its many features.
oo por. sl I} J v i ioahres g oot B meroncs j Comcinee § Jremeese
; m&% e # such as passband tuning from lcom. Auto- 8 Die cast : complete receive and a o
antenna tuner, buill-in “ﬁ“ j and DO BRI oW g case. & Like nﬁ'“n?bam : ' d:gt' m,‘f‘m
xeyerand 10508 sion. Perfect for P selection, 70 § CTCSS. Its | & a a price that's hard 1o
and n'l-Ubllu operation S*, memaories, = new and exciting =" B ha’m-  fits : I Agpeoal Parowrg
mw ok 1.539' function, CTCSS, % from lcom. ot ! The IC-A100 featres iri-
EE_ e and more. i 'l[: 3GXY without .,"‘,_"ﬁ : :'I:l:i'l:l'lH Er'd 8 band Xowr with front
§  WANOOW Cross

genaral coverage
recenver

AIP system, and DDS for

leatures.

' FT-T90R

S799% S $569%

536995

H-TBA

| 8 Small just got

= smaller. Eﬂmﬂﬂﬂf and
2 Kenwood's new § confident, this
& TH-22AT Isina &8 dual band HT

B sels exciting

B category all its !
9oy = new standards

& own. This new

This 2 meter FM mobile

" Attuned to the fast- : I 3t tranacaives ! for portable
8 moving qmriqi ol mobile mﬁmﬁrﬁmF % leatures long 8 communica-
B S hend tranecsier wideband §§ 8 DaReV e, | Cominaw
¥ = :

I_. U'ﬂlﬂ"rg ma.ﬂy' fEﬂtl.irEE : rm a.l'ﬂ ﬂmnatﬁj ._.-. mr‘{“unﬁ ; EII"I‘I[:I-III:I'I'I_.I' ﬂ’
. H‘H".‘hldl..l"g ﬂﬂ-ﬂlﬂﬂlﬂblﬂ & menu system. scan DFI"EIEIID-I_‘! 1|'||'I'|'|'I
i front panet in a i functions, 41 memories, § a multiplicity

compact design. CTCSS encode, DTSS, of teatures.

and much mora.

AN TM-251
."""‘t' Just Arrived
' $£430.85

51 35955

Hfgh power
E:';.';' compact
& design set a
o new

This new i
dual band g
offers P

£ Gt ahead with dual & This new IC-281 mabile

Bpnwa-.rlewis

m“ 529495 e 542'1»959*5

Not Responsible For Typographical Ermrors

H(#'l#y l EE;FE;

Prices Subject To Change Without Notice.

Authorized F!ﬂtan' Warranty Center
We ofler factory authorized warranty sarvica for lcom, Kenwood and Yaasu. We service all makes and models. Our customers may sand any product réquiring service 1o us, and we
will handle il for tham. This is a one-slop sarvice that koeps our customers having more fun Ihan hassle in this hobby. If you nEEJ a custom cable for packet and don't have time o
make it, let us do |l lor you. CAP. & M.AR.5. mods are also available al reasonable rales o authorized hams only

2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 « FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat,, 10:00 am - 5:00 pm

CIRCLE 153 ON READER SERVICE CARD




Number 11 on your Feedback card

A 2 Meter Half-Kilowatt
for $1 per Watt

Build this VHF amp using vacuum-tube technology!

Everybndy wanlts a stronger signal, and
those operating 2 meters are no excep-
tion. In the car, it is economically feasible to
run 170 watts RF output power or so on the
144 MHz band before the law of diminish-
ing returns sets in. Solid-state “brick™ ampli-
fiers, which are powered by 13.8 volts DC,
abound. These little amplifiers cost about $2
to $2.50 per watt new, and often include a
built-in receiver preamp.

For the home station, tube-type amps are
much more efficient than solid-state amps.
Example: Let's say you intend to use a 170-
watt-output “brick™ amplifier at home, and
its RF drive (input level) requirement is 30
watts to achieve full output. The amplifier
requires a regulated source of 13.8 VDC,
and draws 27 amperes at full power. To gen-
erate this 373 waitts of DC power, you use a
commercially-manufactured linear power
supply that, to deliver 13.8V at 27A, re-
quires an input of 117 VAC

by Steve Katz WB2WIK/6

derstand using solid-state amps for the car,
truck, boat, or RV, since the normal power is
13.8 VDC. But at home, when you use an
outboard solid-state amp, you are first
down-converting power from 117V (or
234V) AC 10 13.8 VDC, then up-converting
that to useful RF energy.

While modern “switch-mode” regulated
power supplies are 90% efficient, most hams
aren’t using these because of their cost. In-
stead, they're using old-fashioned “series
regulator” linear power supplies, which are
terribly inefficient, wasting a lot of power as
heat. Not only that, but the “no-tune” solid-
state amps can only be oplimized at one
power level (typically the highest power
they can run) and lose efficiency quickly as
the power level is reduced. The no-tune sol-
id-state amps will not allow you to transmit
into a mismatched load, should you ever
need to, because they all have VSWR pro-

tection circuits in them that shut down if the
SWR gets high. Most also include a thermal
overload protection circuit which shuts them
off if they get too hot—and they do get
mighty hot, especially under high duty-cycle
service. Yuck! What's a ham to do?

Tube Amplifiers

How about taking a giant step backwards
in technology and using a tube amplifier in-
stead? Tubes are still heavily used in modemn
high-powered transmitters and amplifiers,
and for good reason: They tend to develop
more gain and operate at higher efficiency
levels, especially at higher radio frequencies,
than transistors do. Not only that, but reason-
ably-priced tubes are available that will op-
erate at a linear 1 kilowatt output (per tube)
without the need for complicated combining
networks and extremely high-current regu-
lated DC power supplies. (To run 1 kW out-

put power at 50% stage effi-

at 5 amperes. So, to run a
measly 170 waits RF output
pOWer you are consuming
5385 VA (volt-amperes, the
AC equivalent of watts) ev-
ery time you “push the pick-
le.” To generate that 30
watts RF drive into the am-
plifier you are probably con-
suming at least 100 VA
more. So, to run 170 watts
RF output. you are consum-
ing 685 VA of AC power,
which is an overall efficien-
cy level of about 25%.

The solid-state “brick”
amplifier is a convenience
which requires no tuning
across the band, but its effi-
ciency isn’'t very good, and
gets much worse at lower
power levels. If you want to
run higher power, the over-
all cost of doing so will sky-
rocket into the $3+ per watt
range as the regulated DC

o

ciency using 28 VDC transis-
tors requires a 71.4 amp power
supply. the cost of which could
exceed that of the rest of the
amplifier.) Sure, tube amps
usually require tuning, but in
the shack, where the operator
has access to a wattmeter and
tuning controls, this is not a se-
rious drawback.

How efficient can we make a
2 meter tube amplifier? Very ef-
ficient. We can use a tube cir-
cuit that is about 65% efficient
running class AB, , and a pow-
er supply that is 90% efficient.
Under these conditions, that
400 watt amp would consume a
mere 684 VA of AC power, an
overall efficiency level of
58.5% (compare this to the
25% solid-state scenario de-
scribed earlier). This will gen-
erate far less heat, and result in
a much lower electric bill for
the operator. Can this be practi-

power supply requirements
become unwieldly. I can un-
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Photo A. Top view of the RF deck. The 8560A external anode tetrode is visi-
ble at center, with the plate tank circuit to the right.

cal? Surely.
There are two more neat
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April 29, 30 & May 1, 1994

General Chairman, Dave Grubb, KC8CF

f.

Asst. General Chairman, Ken Allen, KBSKE

* Giant 3 day Flea Market

¥ Exhibits

%* Activities for the Non-Ham

information
General Information: (513) 276-6930
or, write to
Hamvention, Box 964, Dayton, OH 45401-0964
Lodging Information: (513) 223-2612
(No Reservations by Phone)
Flea Market Information: (513) 276-6932
Lodging
Please write to Lodging, Dayton Hamvention, Chamber
Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1993 Hamvention
program for a listing of hotel/motels in the Dayton area.

Special Awards

Nominations are requested for Amateur of the Year, Special
Achievement and Technical Excellence awards. Refer to the
Hamvention Program for nomination form or contact
Hamvention Awards Chairman, Box 964

Dayton, OH 45401-0964.

1994 Deadlines

Award Nominations: March 1

Advance Registration and Banquet
USA - April 8 Canada - April 1

Flea Market Space: February 1

Flea Market

Flea Market Tickets (valid all 3 days) will be sold IN
ADVANCE ONLY. No spaces sold at gate. A maximum of 3
spaces per person (non-transferable). Electricity is available
in a portion of the last Flea Market row for $40 additional per
space. Rental tables and chairs are not available in the Flea
Market. Vendors MUST order an admission ticket when
ordering Flea Market spaces. Please send a separate check
for Flea Market space(s) and admission ticket(s). Spaces will
be allocated by the Hamvention committee from all orders
received by February 1. Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed by
March 15, 1994. Checks will not be deposited until after the
selection process is complete.

License Exams

Novice thru Extra exams scheduled Saturday and Sunday
only. Send FCC form 610 (Aug 1985 or later ) - with requested
elements shown at top of form, copy of present license and
check for prevailing rates (payable to ARRL/VEC) to Exam
Registration, 708 Mapleside Dr. Trotwood, OH 45426

Free bus service

Free bus service will be provided between Hamvention and
our satellite parking areas. In addition, some motels may offer
transportation to Hamvention.

‘| HAMVENTION Is ;ﬁnnsored by the Dayton Amateur Radio Association Inc. |‘

O . .

How Many
Advance Registration Aiopeio R @s11.00° S —
Enclose check or money order for amount indicated in Grand Banguet @ $22.00** S
U.S. dollars and type or print your name and address clearly. Alt. Act. Luncheon
Make checks payable to: (Saturday) @ %850 S .
Dayton HAMVENTION Mail to - (Sunday) - @88.00 B
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 Flea Market ¥ _S30/1 space
(Max.3 spaces) $60/2 adjacent
Flea Market tickets Please enclose two checks $150/3 adjacent $
J Send admission tickets only if flea market space(s) assigned. Electricity ¥ add__ $40.00/space  $
.J Send admission tickets regardless of flea market space assignment. Covered tent —$215.00 ea. $
Total $
Name Call
Address
: : * $14.00 at door
City State Zip+4 **$24,00 at door, if available
. : 1 Admission ticket must be
Daytime Phone # ( ) Evening Phone # ( ) ordered with flea market tickets

- e S e S S S



meter wiring, and Dow-Kev RF relays.

things about tubes. If operated in driven-grid
configuration, many power tetrodes will de-
velop about 20 dB gain. Additionally, tubes
don’t mind heat; in fact, they need it to
work. While transistors must be derated lor
operation at high temperatures, and will fail
if operated too hot. tubes don’t require such
derating and most power tubes are intended
to be operated at scal temperatures ex-
ceeding 200 degrees C, where no normal

Photo B. Side view of the J'-E‘F deck. Note the two panel meters, RF IN and RF OUT jacks,

transistor will survive. Ever see the out-
put power of your solid-state amp start to
fall off as it gets hot? This won't happen
with tubes.

Finding an Amplifier

We could start “from scratch™ and build
an amplifier from sheets of aluminum, using
a special (and costly) tube socket with
spring-finger stock contacts, an air duct

chimney, precision-made anode resonators
and so forth, but why? There are plenty of
commercially-made surplus RF amplifiers
out there which will tune up on 2 meters,
available for less than the cost of a single
tube. Problem is, most of the surplus comes
without documentation, and often without a
power supply. Many times a power supply
was s0 big and heavy it was left behind
when the amplifier was removed. Some-
times the original power supply was de-
signed to be used on something other than
standard 117 VAC power. Still, it is easier to
find a high-powered “RF deck™ (amplifier
without a power supply) than it is a com-
plete unit. So if you find a surplus “RF
deck” for a good price, don't hesitate to buy
it; the power supply is the easy part and,
along with control circuitry, meters, and a
relay or two, it can be converted into a great
base-station amplifier for little cost or effort.
I stumbled across a beautiful VHF RF
deck at the local swap meet. I've seen simi-
lar units at the Dayton Hamvention and in
the pages of various surplus outlet catalogs.
If you want to find a 2 meter RF deck, the
key is to look for one that originally covered
the 150 MHz band (typically 150-174 MHz)
so little or no conversion to the RF circuitry
will be required. The deck was unlabeled,
but it looked like a VHF unit, and a quick
check with my trusty Millen 90651 gnd-dip
meter confirmed that its plate tank circuit
resonated at 150 MHz. When I got it home, I
checked the tuning range of both the input
and output circuits and was pleased to find it
tuned right down to 140 MHz without modi-

fication.
This deck (see photos) cost
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me $100, and was worth the
price, since il contained an
Eimac 8560A conduction-cooled
power tetrode that normally re-
tails for about $190: plus, the
mating tube socket, beryllium-
oxide thermal link, anode heat
sink, and all tuning circuitry.
The 8560A is a conduction-
cooled version of the famous
4CX250B, and its ratings are
identical, but it requires no
forced-air cooling, blower, air-
system socket or chimney. It 1s
rated for literally unlimited an-
ode power dissipation, as long as
the anode and base seal tempera-
tures can be maintained below
250 degrees C, and this will be a
function of power input, effi-
ciency, and the size of the heat
sink used. In the unit pictured, I
was able to run 400 watts RF
output power for about 20 min-
utes before the heat sink became
uncomfortably warm—that’s
when [ decided to add an out-
board “muffin fan™ to blow a
cooling airstream across the heat
sink. If you find a deck with a

Figure 1. Plate and screen circuit for 2m half kilowatt amp power supply.
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different tube (e.g., 4X150A;
7034; 4CX250B; 7203; 7580W;



Figure 2. Bias, filament, and control circuit for 2m half kilowaitt amp.

or 4CX250R) it should still work fine, but if
they require air-cooling you'll need to make
sure that the original blower, chimney and
ductwork are operational.

| decided to make one initial change to the
RF circuitry. I noted that the manufacturer
used mica chip capacitors to bypass the
screen pin of the tube at its socket, but used
no further decoupling close to the tube base.
This is a huge “no-no” that could result in
unstable operation, so I added a 220 ohm, 1
walt carbon resistor in series with the screen
lead. right at the tube socket, and bypassed
the “power supply end” of this resistor with
a 0.01 pF, 1 kV ceramic disc capacitor (zero
lead length) to ground. This adds consider-
able RF decoupling for the screen and is rec-
ommended for any power tetrode that 1s not
operating grounded-grid. 1I'd found from
many years of experimenting with similar
tubes that a carbon resistor works better than
an RF choke at this point in the circuit since
it offers more wideband decoupling with lit-
tle fear of resonance and regeneration (insta-
bility). It is safe to use a resistor in the
screen lead, as it i1s in the grid bias lead,
since the current drawn by these elements is
very small.

The Power Supply

The next step was to design and build a
modest power supply for the amplifier. The
power supply circuit is very simple. The
high-voltage (plate) supply is a simple full-
wave, center-tap rectifier providing 2200
VDC at 500 mA, filtered by five 250 uF,
450W VDC electrolytic capacitors in series.
The total filter capacitance is 50 UF, quite a

lot for a 500 mA load. Each capacitor is par-
alleled by a 50k ohm, 20W wirewound resis-
tor to equalize the voltage across each one.
(Please note: Feel free to use something else,
if you have it. A

To (High Voltage Wire) +2.2KV DC_ gsgoA
BL2 8. Plate
T3
AC o-+— To -
e ¥ EV @ 2.6A == 4
N/ W
120 1 g M,0p)
12.6 5
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v I C11 Figure 3. Interconnections for 2m half kilowait
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— —t _k_ i ® )J2
n"___ — Antenna Relay (high voltage), I used a 0-1 mA DC panel
= meter in series with two 2.4 megohm, 2W

resistors and a 250k ohm “calibration™ po-
tentiometer, which is used to adjust the me-
ter for accuracy. Because | wanted to meter
both high voltage and plate current remotely
from the power supply (the meters are on the
RF deck), I used a separate “B-" (high volt-
age return) lead in the power cable between

single, 20 WF, 2500 -

to 3000 VDC oil- JRe -

filled capacitor | suppiy : Antenng
would serve the p: ; ;
purpose here.) The

rectifiers are RF C Caoton_
Semtech “Slimpac” "

type SCH7500, rat- \

ed 7.5 kV at 500 NC/ &2 1 amplifier s We
mA each, found at K2 n Out K3

the local swap meet Coaxial Cabie

for $2.50 each.
This approach was
cheaper and more
effective than using
big strings of low- -
er-voltage diodes
with bridging ca-
pacitors and resis-
tors. If you can’t =
find Slimpacs or
something similar,
“do your own

7

Relays Shown In
Standby/Receive Position

*Option: Add Attenuator At Amp Input
R22 - H26
_M_
NWA

R27 - R29

thing” and come up
with another solu- g:muf
tion. In lieu of each | Rejay)
Slimpac, four type-

IN4007 diodes in
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Jack)

series with a 470k
ohm, 1/2 watt resis-
tor across each one
would work.

R17 - R21: 5 x 750 Ohm, 2W, Carbon R27 - R29: 3 x 470 Ohm, 2W, Carbon

R22 - R26: 5 x 160 Ohm, 2W, Carbon

Use Short Leads For Alll

To meter the B+

Figure 4. Station connection for 2m half kilowartt amp.

73 Amateur Radio Today = April, 1994 43



Photo E View from under the power supply chassis. Note the six Photo D. The completed, modified RF deck now includes panel

high-voltage electrolvtics. The bleeder resistors are on the other side

of the perf board.

them, and measured I, (plate current) in the
negative lead—much safer than measuring
in the *“+" lead, which is floating 2200 VDC
above ground!

The screen power supply is a full-wave
bridge rectifier which develops +320 VDC
at about 25 mA. It is not electronically regu-
lated. and many feel that screen supply regu-
lation is key to linearity in tetrode ampli-
fiers. However. it is very stable because the
supply is very well filtered by a 250 uF ca-
pacitor and a 10k ohm, 20W “bleeder” resis-
lor provides a 32 mA constant load. This
load is about 10 times more than the screen
current drawn by the tube itself, so the sup-
ply voltage doesn’t change when the ampli-
fier 1s run from “key up™ to “key down.”
Electronic regulation with gas tubes or zener
diodes wouldn’t be much better than this.

For the screen current, negative-lead me-
tering is also used. I used the same 0-1 mA
meter that i1s used for plate current, with a
0.5 ohm. 1 watt precision resistor as a meter
shunt. The shunt resistor is located in the
power supply. not across the meter itself. o
keep the return lead close to ground poten-
tial. Possibly the screen current needn’t even
be monitored. since in operation the amplifi-
er rarely draws any measurable screen cur-
rent. However. monitoring screen current is
uscful for tuning the amplifier. You'll also
note on the schematic that 1 used a 1/16
amp, fast-blow fuse in the screen return
lead. This will open in the unlikely event the
tube tries to draw excessive screen current.
(This series of tubes has grid and screen
structures which are far more fragile than
the cathode or plate, and excessive screen
current destroys more power tetrodes than
almost any other problem.)

By the time 1 was finished building the
plate and screen power supplies into the lit-
tle 10" x 12" x 3" chassis, there wasn’t much
room left for the filament transformer and
grid bias power supply. Besides, I wanted to
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mount a “muffin” fan on the power supply
chassis to exhaust the hot air generated by
the plate and screen “bleeder” resistors. Af-
ter all, 35 watts are being dissipated under
this power supply chassis, beginning imme-
diately after the “ON" switch is thrown.

No problem: There was sufficient room
on and around the RF deck panel to mount
the rest of the components necessary for op-
eration. Before mounting sensitive parts like
meters and relays, 1 performed all the
drilling and hole-punching. Punching the I-
3/4" holes required for the two meters was a
real task because this particular amplifier
deck used a solid-steel 1/8"-thick panel.
Ugh! Using a “wrench-handle extender” on
the socket wrench turning the lead screw to
a chassis punch, and after much grunting
and groaning, the meter holes were finally
completed.

I mounted the filament transformer, bias
transformer, relay (to switch bias for the
tube and to activate the antenna relays) and
other components on the left-hand side of
the panel and the rear chassis of the RF
deck. Why did I use a 12.6 volt filament
transformer for a 6 volt tube filament? Be-
cause | had one, that’s why! And a conven-
tional filament transformer of 6.3 volts
would provide excessive voltage for the tube
filament, anyway—these tube filaments are
rated 6.00 VAC at 2.6 amperes and they do
not last long with 6.3 volts applied to them.
So, a small resistor (or a Variac on the trans-
former primary) would be required in either
case. | used 2.5 ohms total resistance be-
tween the 12.6V transformer and the tube
filament: one 2.2 ohm, 20W and one 0.3
ohm, 5SW wirewound (precision) resistor,
both purchased from All Electronics for a
total of $2. This results in exactly 6 volts AC
al the tube base.

1 found a 120V:10V transformer for about
a dollar and used it, wired in reverse, to pro-
vide grid bias from a half-wave rectifier cir-

meters, a grid bias adjustment pot, and a standby switch,

cuit. The bias rectifier and filter produce
-160 VDC (remember, grid bias is negative,
so the rectifier and capacitor must be wired
as shown) which is then adjusted to the
proper levels with a three-resistor voltage di-
vider made up of the 3.5k ohm, 10W: 1k
ohm, SW potentiometer; and 1.75k ohm, 5W
resistors shown on the schematic. The relay
K1 switches the operating bias 1o the tube
from -160 VDC (cutoff. for “standby™) to
about -55 VDC (“operate™) when activated
by an outside keying source that simply goes
to ground on transmit. Most rigs have such a
keying line. The power for the relay coil
comes from a small rectifier/filter circuit
that is driven by the 12.6 VAC line from the
filament transformer. 1 also used reverse-
voltage “spike” suppression (in the form of a
diode across the relay coil) to prevent “kick-
back™ voltage from the relay coil from dam-
aging sensitive keying circuits in the radio
used to key the amp.

Even if you don’t understand its theory,
you can make this amplifier work! If you
follow instructions and schematics exactly,
and have someone check your wiring, the
thing has to work. It’s essentially foolproof.

I used another set of contacts on relay K1
to provide +12 VDC for keying the antenna
relays. which are a pair of conventional
“Dow Key" (Kilovac Corp., Santa Barbara,
California) RF relays which bypass the amp
on receive (“standby”) and place the RF am-
plifier circuit in the line on transmit. [ also
added a “standby™ swilch. This switch
breaks the DC line to the relay K| so that it
will not key, even when the exciter is keyed
to transmil. Thus, with the switch in “stand-
by.” the exciter will run straight through the
antenna relays and run “barefoot™; with the
swilch in “operate.” the amp will be keyed
into the line. What could be simpler? (The
Kilovac Dow Key relays are extremely high-
quality devices offering better performance
at VHF than the circuit-board-mounted re-



(1) Be careful. There are lots of hazards
associated with construction and operation
of this equipment, especially when lethal
voltages are involved. Even the mechanical
work can be hazardous: You'll be using
hacksaw blades, drill bits, chassis punches
and other sharp tools. Work slowly and
carefully, minding the old saw, “Measure
lwice, cut once,” and you’ll be more as-
sured that all the cutting will be on the
metal and not on your fingers. Use only
high-voltage insulated wire for all the plate
voltage wiring; the correct wire isn’t ex-
pensive or rare.

(2) Don’t operate high-powered equip-
ment without all shielding covers in place.
Load the amplifier only with a shielded
dummy load connected by a well-shielded
coaxial cable, or an antenna located at least
20 feet from your operating position and
other people.

(3) Don’t meter the B+! If you want to
measure plate current, meter the B- (plate
voltage minus return lead) instead. Plastic-
faced meters are not rated to withstand
2200 volts and represent a hazard.

(4) Operate only equipment using three-
wire AC power cords, with the ground lead
[irmly connected to the power supply chas-
sis and the plug installed in a three-wire
grounded outlet. When wiring the AC line
cord in the power supply, make the ground
lead (usually green) the longest wire, an
inch or two longer than the “hot™ lines
(black and white), so that in the event the

Construction Tips

line is pulled very hard from the chassis,
the ground lead will be the lasr to break or
become disconnected.

(5) Cover or protect all exposed poten-
tially hazardous connections, including the
117 VAC line. Use a generous “glop” of
RTV sealant and allow it to cure before
turning anything on. And even then, be
careful.

(6) Some of the resistors in the schemat-
ic will dissipate a lot of power, generating
considerable heat. Their surfaces get hot
enough to burn your skin, even when oper-
ating within their ratings. Conceal these so
they are out of reach and be careful not to
touch them during and immediately after
operation.

(7) Use expert soldering techniques.
Don’t just wrap stranded wire around or
through a terminal point and solder—it’s
bound to have stray “whiskers” which
could short against other surfaces. Pre-tin
all stranded wires carefully before wrap-
ping and soldering. This 1s not just safer,
it’s more attractive. Take pride in construc-
tion—it only takes a little effort to do a
professional job.

(8) When measuring the output of this
amplifier, use only an instrument which
can be trusted at this frequency and power
level. The Bird Electronics Model 43 Thru-
line is an appropriate instrument. Many
wattmeters are sold that proclaim very
wide bandwidth and power ratings (e.g.,
1.8 to 144 MHz, 20 to 2000 watts all in one

meter), but these are not precise instru-
ments, and they are not only unlikely to
measure accurately but they may even burn
up.
(9) Use real coaxial relays. The best
deals are on surplus “Dow Key” type coax-
ial relays. Use either two SPDT (single-
pole, double-throw) coax relays back-to-
back as shown, or a single DK260 type
DPST coaxial bypass relay, which is
specifically made for this application. I've
seen the DK60 variety (SPDT Dow-Key
with UHF connectors) at swap meets for
$15 each surplus. These are great buys!
Very little else has ever been manufactured
that works as well for so reasonable a
price.

(10) Use coaxial cable capable of han-
dling this power at 144 MHz. RG58/U and
similar small-diameter cables will nor cut
it, even for very short jumper connections.
RGE8X (“Mini 8”) might work, but you'd
be better off using cable that is well within
its ratings at 400W and 144 MHz, such as
RG213/U, 9913, etc.

(11) Whichever RF deck you start out
with. get a copy of the manufacturer’s data
sheet on the tube and heed its advice. Most
of these external-anode tetrodes require
120 seconds warm-up time before applying
operate bias and drive. If you inadvertantly
key the amp shortly after turning it on, you
risk blowing the tube—and as “cheap™ as
they are, a new one can cost from $65 to
$170, depending on which tube you use.

lays in commercial solid-state amplifers.
Unlike the little relays used in solid-state
amps, these big units have absolutely no loss
at 144 MHz, and perform very well up to
500 MHz. They are expensive, but can be
found surplus for about $15 each.)

You might notice that 1 didn’t meter the
grid current. Feel free to do so! But this am-
plifier is so easy to drive that [ added a 3 dB,
50 ohm attenuator (“pad”) in series with its
input jack. I still tum the RF drive level on
my exciter, a Yaesu FT736R, nearly all the
way down when [ use it, preventing exces-
sive grid current. | have measured the
83560A grid current during bench tests by
breaking into the bias circuit with my trusty
VOM, and the grid current for proper opera-
tion is just about zilch. It kicks to maybe |
mA on voice peaks on SSB when running
the amplifier at 400W PEP output power.
Not bad! Since this tube is rated for 2 watts
grid dissipation. the grid current could be as
high as 18 mA or so in linear service, but
drawing this much gnd current means some-
thing i1s very wrong. Believe me, there’s no
reason for any grid current to flow in order
to produce a strong and healthy signal.

| used silicone-based RTV sealant on all

exposed potentially hazardous connections,
the most hazardous of which is probably the
117 VAC line, which has exposed connec-
tions at the fans and on the screen trans-
former.

Results with this $1 per watt amplifier
have been gratifying. (Note: The $1 per watt
includes the cost of the original RF deck,
plus all power supply components, RF re-
lays, meters, fans, power supply chassis, ca-
bles and cords, etc., and still leaves room in
the budget for buying QSL cards to confirm
all the great contacts you will make. The
amplifier has a power gain of about 250:1
until it saturates and requires only 2 watls
drive for full (400W) output power. To
achieve 200W output, less than 1W drive is
required. Driving with my ICOM IC2AT
“handie-talkie” just for fun (and keying the
amp with a clip-lead 1o activate the relays),
the unit produced more than 50 watts output
when using the HT in the low power posi-
tion (rated 150 mW output)! Just try to do
that with transistors!

I used this amp on-the-air in the “VHF
Spring Sprints” 2 meter mini-contest the
evening of April 9, 1990, and made contact
with every single station heard, including

many up in the Bay Area, some 400 miles to
the north. I used a little FOFT “Tonna”
portable yagi, nine elements on a 10' long
boom, temporarily installed on a Radio
Shack 19" “slip-up™ mast. My location for
this four-hour exercise was Saddle Peak, a
2800 hill very close to my home.,

Tuning this amplifier couldn’t be simpler:
Apply power to the amplifier and, after wait-
ing two full minutes for the tube to warm up,
key the amp with no drive power and adjust
the “idling"” plate current to about 80 mA us-
ing the grid bias adjust potentiometer (1K,
5W resistor in the grid bias circuit). Then
apply a small amount of RF drive and peak
all controls on the amplifier for maximum
RF output power. Apply slightly more drive
and repeak for maximum output. When the
RF output reaches about 400 watts after ev-
erything is peaked, reduce the drive slightly
until the output drops off just a bit, maybe
down to 375W or so. No further tuning is re-
quired.

When the amp is properly tuned to reso-
nance and maximum output, the I, (plate
current) should be about 300 mA, screen
current anywhere from zero to 5 mA, and
grid current nearly zero. If you use my pow-
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er supply design and are connected to a.
“stiff” 117 VAC line (normal house wiring
should be sufficient), the plate voltage will
be 2200 VDC “key up” and 2000 VDC “key
down™ at full power. Of course, this will de-
pend on exactly what plate transformer you
use.

Don't be afraid to experiment! The
4CX250 family of tubes, including the
8560A used here, will perform very nicely
with plate voltage anywhere from 1600V to
about 2500 VDC. Screen voltage can be
from about 275V to 365 VDC, as long as
it is stable. The operating bias should be
adjustable, as shown, to allow for vanations
in the other voltages and in the tubes. The
amplifier power gain will not be quite as
high as I've stated if you use reduced plate
and/or screen voltages, but it will still have a
lor of gain. especially compared with sohd-
state.

Eimac only rates the tube for a maximum
plate voltage of 2000, so using this series of
tubes at higher plate voltages is done at the
user’s risk. However, I've used these tubes
for years at 2500 VDC with no ill effects. As
stated earlier, filament voltage, screen power
and grid power are the critical parameters on
these tubes, much more so than plate voltage
or even plate power.

Any deck using this series of popular
tubes and originally intended for VHF ser-
vice should work. Try Fair Radio Sales. The
military surplus AM-912/GRC is a wonder-
ful unit that Fair has sold for years for about
$90 (a great buy!) which tunes 100-225
MHz and uses a single 4X150A. But there’s
a multitude of commercially-made RF decks

8909 San Fernando Rd.

Sun Valley CA 91352

(Miscellaneous electronic parts, especially power
transformers, HV capacilors, relays, meters, etc.)

Davilyn Comp.

13406 Saticoy St.,

No. Hollywood CA 91605

(Miscellaneous electronic parts including
complete RF decks, power tubes and sockets.)

Fair Radio Sales

1016 E. Eureka, (P.O. Box 1105)

Lima OH 45802 (419) 227-8573
(Miscellaneous electronic parts including
complete RF decks, power tubes and sockels,
blowers, transformers, capacitors, elc.)

Surplus Electronic Outlets Likely to Have RF Decks

and Other Required Parts
All Electronics Corp. Surplus Sales of Nebraska
14928 Oxnard St., 1502 Jones St.
Van Nuys CA 91406 (800) 826-5432 Omaha NE 68102 (402) 346-4750
(Miscellaneous electronic parts.) (Miscellaneous electronic parts including com-
plete RF decks, power tubes and sockets, eic.;
Apex Electronics also Ten-Tec cabinets, Collins parts, etc. to

dress up your project!)

Tucker Electronics

1717 Reserve St,

Garland TX 75042

(214) 348-8800, (B0O) 527-4642

(Sometimes has complete, operational equip-
ment.)

All these dealers publish catalogs or flysheels
featuring their current “goodies,” and all sell by
mail order. Fair Radio has been an excellent
source ol complete RF decks, with or without
power supplies, for a number of years. If you
don't see one in their calalog, call them! Also
search your local flea markets or swap meets,
and contact your local two-way radio shops
(found in the Yellow Pages) for possible surplus
commercial gear taken out of repeater service.

will cover the 2 meter ham band. Since a
new tube, socket and chimney for a
4CX250B will cost much more than $100,
any amplifier using them and available for
about this price is a terrific deal.

A bit of scrounging, and a few hours work
building the power supply and control cir-
cuitry described here, is all it will take to be
a “big signal” on 2. Oh, by the way: I'd stay
away from FAA VOR transmitters for use
on 2 meters. Since they were designed for

experience has been that most won’t tune up
to 2 meters, and the conversion to the RF
circuitry isn’t worth the effort.

Please feel free to write me (21101 Celtic
Street, Chatsworth CA 91311; Fax: 818-
349-8264) with questions regarding this, or
the conversion of other commercial/military
gear which will make useful amplifiers for
VHF/UHF service. I've converted a lot of
them, but many require literally no conver-
sion. Good luck, and good DXing on 2

out there using these tube types. and many frequencies much lower than 144 MHz, my meters! 73]
Parts List
BL1, BL2 Rotron “muffin” fans, 4-1/2" square, 117 VAC R6, R7 2.4 megohm, 2 watt, 1% or 2% precision high voltage resistors
C1-C5, C7 250 uF, 450V electrolytic (ceramic or glass insulation)
C6 0.001 pF, 3 kV ceramic R8 250k ohm, 1 watt potentiometer (HV meter calibration)
C8,C11-C13  0.001 uF, 1 kV ceramic RS 10k ohm, 20 watt wirewound
cs 250 uF, 250V electrolytic R10 0.5 ohm 1% or 2%, 1 walt precision
c10 1000 uF, 25V electrolytic R11 2.2 ohm, 20 watl wirewound
D1-D11 1N4007 (1000 P1V, 1A rectifier) R12 0.3 ohm, 5 watt wirewound
F1 10A 125 VAC “slo-blo” fuse R13 3.5k ohm, 10 watt wirewound
F2 1/16 125V 3AG fuse (special item) R14 1k ohm, 5 watt wirewound potentiometer (grid bias adjust)
HVR1,HVR2 Semtech SCH7500 or equivalent (7.5k V PIV, R15 1750 ohm, 5 watt wirewound
500 mA rectifier assemblies) R16 680 ohm, 1/2 watt carbon
Ji, J2 RCA phono receptacles R17-R21 750 ohm, 2 watt carbon (only): Do not use wirewound.
K1 DPDT relay, 12 VDC coil (non-critical: Radio Shack R22-R26 160 ohm, 2 watt carbon (only): Do not use wirewound.
item or surplus) R27-R29 470 ohm, 2 watt carbon (only): Do not use wirewound.
K2, K3 DK60 Dow-Key SPDT coaxial relays S1 SPST, 15 amp rated AC toggle (AC power ON-OFF)
LED1 High-intensity LED, panel mount o2 SPST, 3 amp rated mini toggle (STBY-OPERATE)
M1 0-1 mA DC panel meter (will read 0-5000 VDC plate T1 Plate transformer. 117 VAC primary: 3000V C.T.
voltage when used with R6-R8) (center-tapped) secondary, 1/2 ampere conlinuous rated
M2 Plate current meter: Can be 0-500 mA DC used without shunt; (a 750 mA “intermittent duty” transformer is okay).
or, a 0-50 mA DC meter may be used with a 0.1 ohm shunt T2 Screen transformer. 117 VAC primary: 225V secondary,
resistor; or, a 0-5 mA DC meter may be used with a 0.01 ohm 100 mA rated.
shunt resistor. Use whatever you can find, and select shunt T3 117 VAC primary: 12.6V secondary, 3 amps continuous
value as appropnate. rated. Could be different secondary voltage (6.3V, 10V, elc.)
M3 0-1 mA DC panel meter (will read 00-100 mA DC screen but if a different rating is used, this will affect the values for
current when used with R10). R11, R12, R13, R14, R15, etc. Recommend staying with the
P1 Three-prong (grounding) 125 VAC plug, 15A original rating shown unless you like to experiment.
PL1 125 VAC pilot lamp assembly, panel mount T4 117 VAC primary: 10V secondary, 1 amp rated
R1-R5 40k ohm, 20 watt wirewound (wired in “reverse” as shown on schematic, with the 10V
winding used as the primary for this design).
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1-1300 MHzZ In One Sweep $1,795.

MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM

ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from any one of
five calibrated Dispersion positions.
Preset at >140 MHz, 50MHz, 10MHz
1MHz and zero MHz per division. The
SA1300A displays greator then 1300
MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all

Dispersion Scan Widths settings.

80 dB ON SCREEN

130 dB total Dynamic range 110 dBm

Sensitivity. At Narrow and Wide Band
Width settings. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE LowcosT ANALYZER

ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC

Analyzer. Total flexibility and ease

of operation. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Position, Baseline Clipper, Sweep
Speed, Video Filter, 4 Input Attenuator
settings, 10 Frequency Select settings.

MODEL SA1800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. |deal for Satellite service.
The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 v 1

SA1800B & OPT.s 1,3,6

ONLY $2195.00 note1
$1995.00 Opt. 1, 6 ONLY

$1595.00
$1895.00

SA1300A
SA1800B

OPT.1 S0MHz MARKER $200.00
OPT. 3 +/- SKHz Res BW $350.00
OPT. 5 1000 MHz Tracking Generator $250.00

OPT. 6 7 Digit Center Frequency Display  $300.00
Note 1: Introductory Price for limited time only.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order - For Information & Special Intro. Offer
Terms MC, VISA, AE, Check, COD, PO (OAC), LG, Transfer

DISTRIBUTED BY: A“‘IANIFI‘A(;IE INSTRUMENTS CORP.

3276 KITCHEN DR. P.O. BOX 2152 CARSON CITY NV. 89702

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

CIRCLE 149 ON READER SERVICE CARD



Number 12 on your Feedback card

Using International 9096-11A

Xtra-flex, low-loss coaxial cable.

My article called *“The Hows and Whys
of Coaxial Cable™ in the May 1993 is-
sue of 73 created a lot of reader response.
Some readers asked about low-loss 50 ohm
coax, which is more flexible and easier to
use than the popular Belden 9913 but stll
has the same excellent electrical properties.
I’ve been using Belden 9913 since its first
appearance on the market about eight years
ago and I've always had very pleasant re-
sults, although there are some caveats in the
use of this air dielectric cable which 1
discussed in the May article.

I've searched for years for a suit-
able substitute for Belden 9913, not
because | don't like the Belden prod-
uct, but simply because it’s not flexi-
ble enough for some applications.
(The original 9913 has a #9 solid cen-
ter conductor which makes the cable quite
rigid.) In contacting the vendors of substi-
tute cables, I found that most were not actu-
al manufacturers, but rather distributors of
wire and cable products who were very re-
luctant to reveal their sources of supply. Of-
ten these distributors have their own brand
names imprinted on the cables they sell,
giving the appearance that they actually
have production operations. This is quite
common in the wire and cable industry, and
many “master distributors”™ like Alpha Wire
Corporation (Elizabeth, New Jersey) have
done business for many years and devel-
oped excellent reputations. Still, I've been
reluctant to recommend distributors as
product sources, feeling that if they don't
manufacture the product, they have little or
no control over it. Sure, we buy ham rigs,
computers, TV sets and automobiles from
distributors, but we know who made these

T

by Steve Katz WB2WIK/6

items and we have the option of contacting
the manufacturers directly for technical as-
sistance, problem solving, and so forth, so
we feel comfortable about our purchases.

Substitutes for 9913

I've tried products sold by a number of
distributors and found some were better
than others. I found at least one 9913 sub-
stitute, sold by an amateur product distribu-
tor who specializes in wire and cable, to be

“How does it work?
In a word, ‘great.’

In two words, ‘I’m impressed.

of such poor quality that 1 literally couldn’t
strip it. This cable’s dielectric was so tight-
ly bonded to its center conductor that it was
nearly impossible to remove, but at the
same time the dielectric was so poorly
bonded to the aluminum-mylar film outer
conductor that all attempts to remove the
jacket resulted in pulling the dielectric and
center conductor right out the end of the ca-
ble! This stuff was terrible.

There’s a brand-new product on the mar-
ket from International Electronic Wire and
Cable called 9096-11A “Extra-Flex.” This is
another “9913 clone,” but it’s the best I've
seen so far. It is similar to Belden 9913 (de-
scribed in the sidebar), but instead of hav-
ing a solid center conductor it has a 19-
strand conductor of #9 overall gauge, which
makes it very flexible and easy to use. The
9096 bends and flexes as easily as conven-

tional RG8/U or RG213/U, but has far low-

S

this.
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Photo A. The end of a piece of 9096 stripped and ready for installa-
tion of a "UHF" PL-259 connector. It strips easily and is a pleasure
to work with: One razor blade and five seconds is all it takes to do

23

er loss due to its construction and material
content. 9096 has an outside diameter (0.d.)
of 0.405" just like mil-standard RG213/U
and will accept a standard “UHF" type PL-
259 fitting; however, due lo its oversized
center conductor, it will not fit a standard
UG21/U type “N” and must be fitted to a
special type N, the kind sold for use with
Belden 9913 (how convenient!). [ took de-
livery of 500 feet of 9096 as soon as | heard
about it, in part to lab test it but also to po-
tentially use the new product to feed
my recently installed 6 and 2 meter
beam antennas.

How does it work? In a word,
“oreat.” In two words, “I'm im-
pressed.” Before installing the cable
in my station, I measured its attenu-
ation on the 28, 50, 144, 222, 440
and 1270 MHz bands, where it is most like-
ly to be used in the average ham station. (Its
low-loss characteristic would be almost
wasted below 28 MHz, as conventional
RG213/U is good enough for the majority
of installations in the HF spectrum.) This
data is shown in Table 1, which compares
the loss of 9096 per 100 feet to the loss of
conventional mil-standarcd RG213/U
(which is the current successor to old-fash-
ioned RG8/U). To make this measurement,
I used all 500 feet of 9096 and installed
type N connectors on both ends, then divid-
ed the measured loss by five to yield “loss
per 100 feet.” This is more accurate than
measuring 100 feet, as it offers five times
grealer measurement resolution.

9096 will handle the amateur legal power
limit throughout the HF-VHF-UHF spec-
trum, although at very high ambient temper-

Continued on page 51

Photo B. A piece of 9096 with an end stripped and the tinned copper
braid pulled back ro reveal the aluminum-mylar film shield. You
would not normally do this to install connectors. That #9 stranded
center conductor is a healthy bunch of copper.



All Band
Field Day Antenna

No pruning, No knobs b0 fwist
TNT s No-tune on 80 cw, 40, IIJ 17, 15 10. TNT /2 is No-tune on 40,
A0, 1. Work other bands w/ tuner. DX & Gain rise w/ frogquency.
Ready to Use Kink-proof No Traps or Resistors
Inctudys isotation Wa-Sealed Insulated o 3000 V
balun & 99 ft RGax Low Noise Raled 500 Watts

The modern coax-feid o
version of the classic WFJ $89.% p:fi
om  135/1. long

ﬁ;rmm fed :n'.n'rfﬁﬂm
e INT/2 $79.% 35,
Antennas West Windom 67 long

Box 500625, Provo, UT 84605 mmru 801-373-8425
CIRCLE 135 ON READER SERVICE CARD

CABLE T.V. CONVERTERS

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

1-800-826-7623 =& —

B & B INC. IS
3584 Kennebec, Eagan MN 55122
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Sell your used
gear in

BARTER
y NI
BUY

Call Judy Walker
today!
1-800-
274-7373

HUGE INVENTORY REDUCTION SALE
CALL TODAY TO GET IN ON THESE LOW LOW PRICES!!

WOLFE COMMUNICATIONS

1113 Central Ave.

Billings, MT 59102
406-252-9220 FAX 406-252-9617

WE BUY, SELL, AND TRADE
Call or write for our current flyer

CIRCLE 20 ON READER SERVICE CARD

QUICK, EASY, & COMPACT
Flash cards *"NOVICE thru EXTRA" theory Key words
underlined, Over 4000 sets in use! For beginner, OMs,

XYLs & kids. A

[. TR T SV
NOVICE $11.95 |

|" e e LT R B L
TECHICIAN  $10.85
GENERAL  $5.95 Order Today!

ADVANCED $1588 “form B from

EXTRAS T4 ss

. VIS STUDY CARDS
rome st P.O. BOX 17377 = ISP
s oscouTs  WATTIESBURG, MS 39404

* L S ——

|

Sophisticated repeater control solutions at affordable prices

CIRCLE 104 ON READER SERVICE CARD

FF-800 R Con er

* All features remole programmable via DTMF or serial terminal interface (300 to 9600 baud).

* 5 user definable TX/RX ports.

* Conlrol receiver imput.

* Buill-in autopaitch with 250 slot autodialer.

= Control via telephone

* 8 logic outputs and 4 logic inputs,

* 64 macros for custom command sequences.

* Texas Instruments TSP53C30 speech synthesizer lor clean, understandable speech.

* Digital level controls for receiver ports and tones.

* 8 user programmable courtesy tones.

* B voter logic inputs —- select courtesy tone on last RX or most active RX.

* Batiery backed real-time clock and scheduler.

* Available peripherals:
= FF-899 for IC301/900, Yaesu CAT, ICOM HF, Kenwood HF, and Doug Hall interface. (10 be announced).
= FF-8070 Digital Voice Recorder — Playback voice 1D's, function annuciators, and user mail box. Only $275.00

plus S & H (includes 168 seconds of memory, expandable on board lo over 10 min.)

* Transorb circuil protection on power and phone fine.

* Plus much more! Only $680.00 plus S/H.

* Optional 19" rack chassis with display $225.95 plus S/H.

* Operates with any repeater controller or as stand alone unit.

* One repeater port and one link pon.

* Optional autopalch interface (to be announced).

* CW ID or digital voice

* Programmable timers for time oul. couriesy delay. and hang time.

* Up to 8 rotating DVR 1Ds and 4 rotating DVR tail messages.

= Mail box voice messaging system with user recorded prompis — can store up to 15 messages of 20 seconds each
* Baltery backup connector for user supplied battery for maintainimg DVR tracks during power outages.

* 168 seconds of faclory installed memory, expandable on-board to over 10 minutes.

* §295.00 plus S/H. Additional memory; Call for price.

All producls come with a 30 day money back guarantee and a 1 year warranty on parts and labor.

P.O. BOX 2363, ROLLA, MO 65401

F Fm (3143683716

COD, Prepay, Check, MO
"AFFORDABLE REPEATER CONTROL SOLUTIONS™

CIRCLE 344 ON READER SERVICE CARD

Join the FUN on the

SATELLITES

YES! Anyone with a Technician Class
license or higher can work
the

via the

OSCARs

Learn how: Join AMSAT today!

Special Offer: until March 31, new members receive:

ORBITs - Satellite tracking software by WOSL
How to Use the Amateur Satellites - A great book by KB1SF

Dues S30 U.S. 536 Canada/Mexico, 545 elsewhere VISA/MC accepted

write or call

AMSAT

PO Box 27 Washington, DC 20044
301-589-6062

CIRCLE 110 ON READER SERVICE CARD
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SERIES MODE

Powerline surge protection
+ EFFECTIVE- required protection for
interconnected or networked equipment
« RELIABLE-- non-sacrificial design
¢ SAFE-- Uses no MOVs

Declare

f P 4
ap
eliminates the destructive energy of surge voltage Handheld REPECITEI‘ Controller W d l AL

L 11 !- ¥ 3 - |I-‘|
“-. L1 F‘H’-p{t'
|

and surge current! Spectrum Electronic Products clude voice IDer, DTMF Con-

rgr _ introduces the world's first trol and programming, hang On Our Lousy Government
Call or write for full details foday. Ask about your ham handheid repeater controller. and time-out timers, Digital
operator/ club discount. Nolargerthan mosthandheld Voice Operated Squelch

radios, the HRC-10 converts (DVOS™), telemetry tones, |
m Inc. a single or duai-band radio and private voice maul siol. Wayne Green
944 Slate Rt 12 Frenchtown NJ 08825 into a full featured simplex or Phone 408-438-2788
(908) 996-7700 FAX (908) 996-7773 duplex repeater system. Key FAX 408-438-6027
CIRCLE 268 ON READER SERVICE CARD | features of the HRC-10 in- $299 A

A Guerrilla Handbook For . . .

« Fizing our edutnbonal sysleEm and ol NG our amuGaticn o oElg by ot east %
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AFFORDABLE - HIGH QUALITY  ELENCO OSCILLOSCOPES ...and he doesn’t want you

Hitachi Compact Series Scopes

2 YEAR WARRANTY P vezs - soue cwsos . sssfl | to take it anymore!
V-523 - 50MHz, Delaysc Swean 2949

V-522 . 50MHz. DC OHgeat 58498
V-422 - 40MHz, DC Offset §795 '
V-222 - 20MHz, DC Offset $649 ec are ar
\V-880 - 50MHz, Dual Traca §1,149 L]
V-B6SA - 50MHz.DT, wicursor 81,325
V-1080 - 100MHz, Dual Trace §1.295 On Our Lousy Government
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. R e s 5 A Fed up with the mess in Washington?
STANDARD SERIES DELUXE SERIES e . e i
$-1325 25MHz $349 $-1330 25MHz $449 o mi i iy The mess in your state capital?
S-1340 40MHz 5495 5-1345 40MHz 25?5 BE&K OSCILLOSCOPES PD?El"t)"‘ crime, our fﬂihng schools?
5-1365 40MHz 5849 5-1360 60MH2z 5775 2120 - 2007 Dual Trace £383 .
=l e SIS S i S o Wayne Green has solutions.
B Hgh lurwence 5 CRAT BTV Sy B Deizyed Sweep B Duz' bme base 15418 - £0M~z Dual Trace SE95 CIE?ET sul“ﬁu[ﬁ‘
B 'm\V Sanganay B 2-11, x10 Probes B Automatc Seam Finoer B lummaed Mernd 2160 - 50MHz Dual Trace. Delayad Sweep
B X-Y Operaion B Comgpiets Schematc B I Axis Modulathon gragcue DuagiTomeBase ____ §840
M Volizge, Time, « Frequency differences displayed B Buiit-in Component Tes! 2180 - 100MHz Tnree Trace Dual Time Basa, ol 1 1 i
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B Plug much, much more 2522A - 20MHz / 20M8/s Siorage 875

intriguing — even delightful. Whether

Pl Sepachanes . | I T e Digital FLUKE MULTIMETERS you are horrified by his proposals or
m .E . = . 1 " - Huulmatar Scnpgm'l‘r: (Al Modaels Avallable Calll & P ™
 Sencs | §125 | DVM638 | Moceis3  S122500 7O Series you embrace them, it is impossible to
a5 EL T - 1.548 Lt TOH 52500 3 o
$58.95| B co v | i $39.95] UCNT  57S00 Moo Tl im0 ignore the basic lesson he presents: It
- gt ?:F;::E::' '-.' St ::ﬂ'-“_i s - -E I--.-ll rm:-:: 10 Series Moo ..."5" §155.00 . ® “ " »
— mmermy | by lenco | A S il i TP IS time to bring logic — not emotions
Bag 1" Desgiay  Jars tostrel o Cane | Biag 17 Usspiay = - == 27 =D JE - ) i ]
* 2 —— — — 10 bear on America’s dilemmas. His
Digital Triple Power Supply Video Head Tester Digital Multimeter | Color Convergence Generator - : ; s
Elenco XP-765 Elenco HT-200 S — Elenco SG-250 spin on America in the 90’s helps us
Fowr . 44, s sy : :
I‘ﬂ._-'l-_?_l-fg_. T-' 5EE &= | 5-,,.,,,3‘? s75.00| EEEORN ﬁiﬁ to understand how simple the seem-
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3 separaie supplles  XP-660 with Anziog Meters $195 || N by Elenco | 1s looking at them from an entirely new
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FAX: TOB-520-DOBS = [708) 541-0710

PROBES INCL ALL SCOPES & METERS
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Using International 9096-11A
Continued from page 48

atures or elevations it may require some de-
rating. It features a type IIA polyvinylchlo-
ride (PVC) outer jacket material, which is
tolerant to ultraviolet (UV) radiation and
therefore requires no protection from the
sun, unlike some commercial coaxial cables
which can contaminate with UV radiation,

Since cable is a pretty simple product
which is most readily assessed for attenua-
tion and ease of use (and most other param-
eters are not terribly significant), I cannot
report a great deal more about the merits of
the new International product. It works, it
works well. and is a suitable replacement
for Belden 9913 for those situations requir-
ing greater mechanical flexibility. Because
9096 is 100% shielded like the semi-rigid
“hardline™ cables are, it would lend itself
well to repeater installations where single-
shielded cables don't perform, due to RF
Icakage and noise generation caused by the
braided outer conductor. See the sidebar for
more details on construction of Internation-
al 9096.

Now would be a good time to point out
some of the limitations of helical dielectric
cables including 9096:

1. This cable is flexible enough to
be routed nearly anywhere, but great
care must be exercised in its handling
due to its internal construction. Do
nor: step on it; use nylon or metal ca-
ble ties or clamps to affix it to sup-
ports: “kink™ it: bend and re-bend it
back and forth at the same spot: make
any bend of less than 4" internal radius, and
if you make such a tight bend, be sure to do
it only once in that spot; or place mechani-
cal stress on it at any point where it makes
a bend or is affixed to a support. (This is a
lot of *do nots™ but they are all important,
and reasonably easy to follow.)

2. When installing a "UHF" type PL-259
connector, use a lot of heat applied for a
brief period of time to get the solder to flow
into the connector body holes (for braid
connection), rather than a small amount of
heat applied for a long period of time. Us-
ing a 260 watt soldering gun and soldering
all the holes in just a few seconds is much
better than using a 100 watt gun and taking
30 seconds to accomplish the task. During
and for about five minutes after the connec-
tor soldering operation, do not move the ca-
ble at or near the soldered connector. Leave
it alone so the dielectric can re-form to its
intended state and establish a good insula-
tor between the inner and outer conductors
of the cable near the connector, or you risk
a short-circuit.

3. If you need to affix the cable 10 a
“hard™ support such as an antenna boom or
masl, tower leg. tower cable standoff arm
or whatever, do not use many layers of
overlapping vinyl tape pulled tight around
the cable and its support—you’ll short-cir-
cuit the cable at this spot. Instead, use many
loosely-wrapped spiral-wound layers of

Photo C. A piece of 9096 cut away (sectioned) to reveal its internal construction. If you look
closely you can see the spiral turns of polyethvlene dielectric, with 1/2" air spaces berween
them.

tape, spread over several inches of cable
and support. This will be just as strong and
place much less stress on the cable.

4. When “rolling out™ the cable for use,
do not uncoil a bunch of cable and let it lay
around on the ground or roof and pull on a
free end. This will surely cause destructive
“kinks™ in the cable. Instead, free up just
one coil of cable to connect that free end to
your antenna (or whatever), then gently and
carefully unroll the cable using a hand-
over-hand technique to roll the cable, al-
lowing it to uncoil one turn at a time. If you
see a “kink™ form, flop the entire roll of ca-
ble over in the appropriate direction to “un-
kink™ it, and then continue unrolling. With
practice, you won’t get any kinks at all. It

“This is a lot of ‘do nots’ but

they are all important,

and reasonably easy to follow.”

helps a lot to have the cable wound on a
wooden spool, so you can use a piece of 1-
1/2" pipe inserted all the way through the
spool to create a “handle” on each end. You
can hold the pipe ends like handles, and just
walk with the spool, allowing it to gently
unspool itself. This way, no kinks will form
and the whole process is not tiring at all.

5. When making bends in the 9096, make
them as gradually as possible, preferably 9"
or greater in radius. I've experimented with
this cable 1o determine 1t will accommodate
a 4" radius bend, just once. If such a small
radius bend is “un-bent™ and bent again in
the same place, it can create an internal

“rotor loop™ of cable to route around a rota-
tor, make the loop as large as possible, butl
be sure that it won’t snag on guy wires,
clamps or other supporting mechanisms as
the rotator turns.

If these precautions are followed. the ca-
ble will serve you well. Note that all these
caveats apply to any helical-dielectric cable
with air between the tumns (9913 included),
not just International 9096; the only differ-
ence 1s 9096 is so flexible that 1t 1s deceiv-
ing—it bends easily, but too much bending
can destroy it.

Short Circuits

If you install a long section of 9096 and
find that you've created a short circuit in
the cable, you may be able to deter-
mine where the short is, so the
whole length won’t require replace-
ment. Surely any point along the ca-
ble where it may have kinked and a
kink's been “pulled out™ during in-
stallation would be highly suspect.
Also, any point where the cable
makes a bend and that point is taped or oth-
erwise affixed to a supporting structure
would be suspect, as well.

If you inspect the line and can find no
visible clue as to why the cable shorted, try
using a high-quality directional wattmeter
in the shack and transmitting into the cable
on the highest frequency you can generate.
Record both forward and reflected power
readings. If they are both equal, the short
circuit is very close to your transmitter. If
the reflected power is considerably lower
than forward, the short is farther away. If
the short were all the way up at the antenna
end, then the reflected power reading would

short circuit in the cable. When making a Continued on page 54
Frequency Attenuation in dB/100 feet
9096 RG213/U
28 MHz 0.65 dB 1.20dB
50 MHz 0.82 dB 1.62dB
144 MHz 1.35dB 2.40dB
222 MHz 1.76 dB 3.78dB
440 MHz 2.60 dB 5.71dB
1270 MHz 5.13dB 10.87 dB
Notes: Data from measurements taken by WB2WIK 7/93 on 500-fi. lengths of each cable type shown.
No data taken for 903 MHz as transmitler was unavailable. Extrapolation indicates thal at 903 MHz,
9096's loss would be approximately 4.0 dB, and RG213/U’'s would be 8.7 dB. 9096 may not support use
above 2 GHz due to minor inconsistencies in center conductor spacing resulting from the use of soft ma-
terials. | recommend only “sweep-tested” cables above 2 GHz.

Table 1. Attenuation per 100 feet vs. operating frequency, International 9096 and MIL-STD

RG213/U.
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Setting New
Stancdards

THE WORLD ©O0F

Commun lcahons,
Test & Suwveillemce

ForiFher © Beifer » Fasfer

Model 3000A $329. Model M1 $§229. Model 8040 $679.

Worlas most highly advanced hand held i Finctinn Bench/ :

counter g Full Range Pocket Sized Counter A F'J”CE'G' Bench QD:'-*E’DIE_E_D“”E'

* Digital Filter: Reduces false counts e Digital Filter ':”’Tai'“:ﬁ FEEUE”E} Period, Ratio, Time
- N0 l0ss of sensitivity * Digital Auto Capture - Auto Hold e M S

e Digital Auto Capture - auto hold & i * Digital Filtering to eliminate false counts
store; works even near strong RF Fields * Stores & Recalls Frequencies e Auto Capture/Auto Hold ——

L 8 - -
2 ElgrﬁgﬁpgﬁgﬂEgg%‘g’l‘mﬁ -14{} ?42Tt: Ztt; gﬁf i * 16 Segment Signal Strength Bargraph
* fFast - 250 million counts per second N " * Dual 50 OHm and 1 Meg OHm input
for high resolution - 950 MHz direct * 10 aigit LCD with EL backlignt amplifiers with AC/DC Coupling,
: ?8#‘1@ e a + Polarity, Triggers Level Adj., Low Pass
= | F = Filter and Attenuator
gjg’g;ﬁmtwﬁ carsraph Wi 16 segment o 05PPM, 0-50°C Ovensized Time
* Multi-Function Counter with Base Option _
f':{aquex;, Period, Ratio and Time e Internal/Extermnal Clock Input
o Sé?ﬂ, + 9 PPM TCXO- $100 * RS-239 Seral Computer Interface

(305) 771-2050 » FAX (305) 771-2052 » 5821 NE 14th Ave, Ft. Lauderdale FL 33334

CIRCLE 172 ON READER SERVICE CARD
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ETHF= SEE3275212

Model DC440 Decoder $259.
50 Sub-Audible (CTCSS)tones » |deal for testing two way radios
* 106 Digital (DCS) Codes e Tone log software available
® 16 Touch Tone (DTMF) chara- » Exceptional 2x16 character backlit Tall
AL il s Model 3300 MiniCounter $129.
o Serial Data Interface * Small size - 1.8" x4.5" x 4" deep * Super Compact
» Update older service monitors e 10 digit LCD - longer battery life

e 1 MHz to 250 MHz direct count for high resolution
(1 Hz/Second)
o Maximized Sensitivity
e Hold Switch to lock display
¢ Ni-Cad plugs into board - no soldering to change outpack

4
;
|
i}
6!

Model CF-802 $149.
835 MHz + 10 MHz filter/amplifier. 10 times the pick-up Ais-
tance when used with our counters or R-10.

Model R-10 $359.

The R-10 is a unigue FM Communication Test Receiver with secu-
rity and surveillance applications. 30 MHz to 2 GHz. Measures
deviation and relative signal strength. Demodulates FM =~
S S g;caﬂfm“
Model APS104 $995.
Tunable band pass filter covers 10 MHz to 1,000 MHZz. Tunes
continuously over more than 5 octaves. Increase pickup dis-

: | . 5% Ship/Handling (Max $10) U.S. & Canada. 15% out-
tance 10 times. Ultimate Security Sweeper. e et U'S. Viea Master Casd, C.0.D.. Cash

or Money Orders only. All specifications and prices are
subject to change without notice or obligation.

MADE IN THE U.S5.A

CIRCLE 172 ON READER SERVICE CARD



Using International 9096-11A

Continued from page 51

be equal to forward power generated, minus
two times the loss of the cable.

Say you're using 100 watts of power at
144 MHz, and 100 feet of 9096 cable. You
know you have a short somewhere, but
don’t know where. You transmit into the
cable and measure 100 watts forward pow-
er and 70 watts reflected power. You refer
to Table 1 of this article to determine that
9096’s loss per 100 feet at 2 meters is 1.35
dB. This means its “round-trip” loss for a
signal generated by your transmitter, re-
flected back from the far end of the cable

and back down to your wattmeter, is 2.7
dB. Thus, if the short-circuit were right at
your antenna, 100 feet “down the line,”
you'd measure 2.7 dB less reflected power
than forward power. 100 watts minus 2.7
dB is 53.7 watts. So, if your short circuit
were at the antenna, you should measure
53.7 reflected power. But you didn’t; you
measured 70 watts, which means the short
circuit is closer to your transmitter than 100
feet. 70 watts is 1.55 dB less than 100
watts, so the short circuit is “1.55 dB
away.” 1.55 dB divided by two is 0.775 dB.
0.775 divided by 1.35 dB (the loss for 100
feet of cable) is 0.574. This would place the
short-circuit at about 57.4 feet from your
transmitter.

This method of establishing where a
short circuit in coaxial cable is located is a
bit crude, as it relies heavily on the accura-
cy of your directional wattmeter, published
data regarding line losses, and so forth. But
it’s better than nothing, and is probably
about 90% accurate. Thus, if you were to
cut your cable about three feet before and
after the 57.4-foot point (that is, cut 1t at 54
feet and 61 feet from the transmitter end)
and check the section of cable you’ve cut
out of the line, there is a fair assurance that
the short circuit would be located in that
section. Not foolproof, but, again, better
than no system at all. A more accurate as-
sessment could be made using a time-
domain reflectometer (TDR), but not many

Instead of using a solid polyethylene di-
clectric and a #13 gauge center conductor
as in RG213/U, 9096 uses instead a dielec-
tric which is mostly air and a center con-
ductor of #9 gauge. To hold the center con-
ductor in place, securely centered between
the cylindrical “sides” of the outer conduc-
tor, RG213/U uses solid polyethylene, a
good dielectric matenial; 9096 uses instead
a thin spiral of polyethylene with large air
spaces between the tums of the spiral. This
is called a “helical” dielectric, because its
construction resembles a helix. The helix
turns occur at 1/2" spacing in 9096, which
is about as far apart as they can be without
risking a short circuit at every bend in the
cable. The closer together the helix turns
are, the more mechanically robust the ca-
ble will be, but closer spacing will increase
the cable’s dielectric constant, slow down
its velocity of propagation factor, and in-
crease the cable’s transmission losses. The
farther apart the turns are, the more me-
chanically fragile the cable will be, but far-
ther spacing will reduce the cable’s dielec-
tric constant, speed up its velocity of prop-
agation, and decrease the cable’s transmis-
sion losses. This is a trade-off, and Interna-
tional made an intelligent choice by using
1/2" spacing. It's a good compromise be-
tween attenuation and usability.

Because the dielectric constant is so
much lower with this construction, 9096
can use a much larger center conductor
diameter without decreasing the cables
nominal impedance. 9096 is a 50 ohm
impedance cable that uses a huge center
conductor (19 strands of #21 copper wire)
to decrease ohmic and “skin effect”™ losses
and reduce attenuation. Popular “9913"
cable, introduced by Belden in the mid-
1980s and copied by many, is very similar
in construction but uses a solid #9 center
conductor, making it more difficult to flex.
International calls its 9096 “Extra-Flex"
and they're not kidding—it is very flexible
indeed.

What makes 9096 different from ordinary RG213/U
(the successor to old-fashioned RG8/U) coaxial cable?

Another difference between 9096 and
normal military cable types like RG213/U
is the construction of the outer conductor.
RG213/U uses braided copper, tightly wo-
ven to provide 95% 1o 97% coverage of
the dielectric. This is good, low-loss mate-
rial that has sufficient shielding for most
applications, but it is not “100% shielded.”
Even RG214/U, which uses two silver-
plated copper woven braids, is not “100%
shielded,” although it is about 99%. Inter-
national 9096 uses two outer conductors
and provides truly “100% shielding.” The
innermost of the conductors is an alu-
minum-mylar film which completely cov-
ers the dielectric and provides 100%
shielding. However, it would be impossi-

“In essence, I’m giving up
1.8 dB on 2 meters at a
cost savings of
more than $400!”

ble to solder or clamp to this shield, as it is
thin and fragile like household aluminum
foil and aluminum is not readily soldered
with standard materials. So, over the alu-
minum-mylar film is a tinned copper braid
which offers about 95% coverage. This
tinned copper braid is very strong and can
be readily soldered to a PL-259 or clamped
in a type N connector, just as one would do
for the mil-standard cables.

So, although the outer diameter of 9096
is 0.405" just like RG213/U, its use of a
largely air dielectric and an oversized cen-
ter conductor allows it to have substantial-
ly less attenuation. Whether you’ll notice
the lower loss depends on what frequency
you operate and how much cable you use.
I would not recommend it for runs of less
than 100 feet on frequencies below 28
MHz, as the difference in loss will be im-
possible to detect. But if you use 100 feet
or more at frequencies of 144 MHz or

higher, you will notice an improvement in
station performance. If you refer to Table
1, you'll see that 9096 has less loss per
100 feet length (as compared with
RG213/U) by about 1 dB on 2 meters,
about 2 dB on 222 MHz, 3 dB on 440
MHz, elc. As you can see, the higher the
frequency used, the more notable the im-
provement will be if you use 9096 instead
of solid-dielectric cables.

The difference will also be more notable
when long transmission lines must be
used. For example, in my station, I need
250 feet of coax to feed my 2 meter beam,
and another 250 feet 10 feed my 6 meter
beam, since they are both located on a
tower that is 200 feet behind my home. By
using 9096 instead of RG213/U, I've
saved about 2.5 dB in feedline loss on 2
meters—definitely a worthwhile improve-
ment. I could save another 1.8 dB or so if
I changed from 9096 to 7/8" “hardline™
(solid-conductor, rigid cable), but at very
significant expense. The 9096 costs about
as much as good-quality RG213/U, but
7/8" “hardline” retails for about $2 per
foot, plus its connectors can cost another
$40 each or so. In essence, I'm giving up
1.8 dB on 2 meters at a cost savings of
more than $400! But my first 2.5 dB sta-
tion improvement came from using 9096,
at an added cost of literally nothing! Each
of us has our own sense of values, but for
the $400+ I'm saving by not using 7/8"
coax, I could take my family on a short va-
cation,

The only trade-off in using 9096 instead
of RG213/U is that the International prod-
uct—Ilike all helical-dielectric “soft”
cables—is more fragile, and more care
must be used in handling and installation.
If you choose to use it, and I recommend
you do if it will improve your station
performance at no added cost to you, just
be careful. If you handle the cable as
though it were a crate of fresh eggs it will
serve you well.
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hams have access to this piece of laboratory
equipment.

I offer advice on all this because it is pos-
sible that many users of 9096 and similarly
constructed cables will create a short circuit
during installation, especially if the cable
isn't handled with care. With experience
and repeated use, you'll find 9096 is great

stuff and short circuits will be avoided.
International 9096 is available from
many wire and cable retailers. Look for
those distributors who specifically advertise
“0096-11A Extra-Flex™ rather than just
“flexible 9913 type™ cables, to be sure
you re getting the product described here. It
retails for about the same price as Belden

9913 or standard RG213/U (in the 69¢ per
foot range for 100-foot lengths), making it a
very altractive deal for those wishing to use
flexible but low-loss coax. When you order,
be sure to request a copy of International’s
10-year warranty. Distributors should have
no difficulty providing you with a copy of
this document.

International Electronic Wire & Cable
offers their 9096 and other products for sale
through franchised distributors. For techni-
cal information, they may be contacted di-
rectly at 89-1/2 O’Leary Drive, Bensenville
IL 60106. Their 10-year warranty on 9096-
lIA states, “. . . cable is warranted against
defects in material or workmanship for 10
years from date of purchase, Any defective
footage will be replaced free of charge
when shipped pre-paid with proof of pur-
chase to (their address). This warranty does
not apply to damage resulting from acci-
dent or misuse. Liability is limited to re-
placement only and does not include instal-
lation.”

More About 9096

9096-11A is rated by the manufacturer as follows:
3000 VDC (equivalent to 2121 Vrms AC, which would be 89,973 watts!)

Dielectric strength

Capacitance 24 pFfioot

Impedance 50 ohms

Velocity factor

DC resistance 0.95 ohms/1000 feet
Attenuation 0.9 dB/100 feet at 50 MHz

1.4 dB/100 feet at 100 MHz
1.8 dB/100 feet at 200 MHz
2.6 dB/100 feet at 400 MHz
4.2 dB/100 feet at 900 MHz
4.5 dB/A100 feet at 1000 MHz

(Note: Attenuation ratings differ from actual test data taken by this author as shown in
Table I, but not by very much. I measured the cable to be better than its ratings on all fre-

quencies below 1000 MHz.)

84% (important to know in the design of phasing lines or transformers)

UpbpATES

ASCIll-to-Morse-Code Interface

Suncoast Technologies for the above-

mentioned project (February 1994,

If you wish to order the kit from page 36), the correct telephone num-
per to call is (904) 596-7599.

Number 14 on your Feedback card
Using the World's Most
Accurate Frequency Standard

The above-mentioned project is a
three-part series which appeared in
the January, February, and March
1994 issues. There is a slight error
on the PC board layout for Part 1,

the WWVB Receiver, which ap-
peared in February, page 23, Figure
5. Shown below is the correct foil
pattern and a simple cut-and-jumper
fix for the one we printed. The RF
amp will still work without this fix; it
just won't work very well. 73]

CuT Cofrr

e

Figure 1.a) New artwork for the WWVB Receiver. b) A simple cut-and-jumper fix for the original artwork.
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MODERN, MULTI-BAND ANTENNA SYSTEMS PRODUCTS

Modern, high-performance stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you
sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS TRI-BAND MOBILE ANTENNAS

 —— S o ———
FL-67S Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required CX-224 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Required
Gain & Wave: VSWR: Max Power: Length:  Conneclor: Gain & Wave: VSWR: WaxPower: Length: Conneclor
146MHz 4 5dBi % wave  1.5:10orless 150 walts 411 Gold Plated PL-259 146MHz 2 15dBi "o wave  1.5:1 100 watts ) PL-259 ar NMO style
446MHz 7.2dBi % wave x 3 220MHz 3.6dBi % wave or less
446MHz 6.0dBi % wave x 2
T — ~ f— ——
e — —— — . "
:L-ﬁﬁ Dual-Band 145!4:;:1;{2 wﬁnl:;ﬂu:;, No Grﬂmd:lanecﬂ:ﬂmd FJ-158 Tri-Band 52/146/446MHz wi/Fold-Over
aii ave. : 1 rOwer. ngin: 1] or. . . 3
46MFz 3508 A wave 157 orless 150walls. 35 Goid Pated PL259 b SOROPNRNS ¢  wll - 5y T~
446MHz 6.0dBi 3 wave x 2 y - s
146MHz 45081 %5 wave or less
446MHz 7 2dBi s wave x 3
HF ILE AND HT ANTENN
Ay, §B-7/5B-TNMO Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required o) = a3
3 —iﬂ'} Gain & Wave: VSWR: . MaxPawer Legic  Comneclor :
r 146MHz 4. 5dBi % wave  1.5:1 orless 70W FM PL-259 or
center-loaded NMO style -
446MHz 7.2dBi % wave x 3
H'_I—-—F il
e HA-4S Quad-Band HF 40/"(20)/15/12/10 Meters w/Fold-Over _;f“‘i:-
Wave:  VSWR:™  Weight: Length: Max Power: Connector: ' aE:
%"ﬂ" 5{'5!-5“"0 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required W D¥orbes. 1 m“t f A oo SSB PL-259 __\}
(O e 1V M 4 S S
1 Bi V: wave 5:1 or less -299 or o . - -
446MHz 5.508i 5% wave x 2 NMO style SN ARORR. 75 Wk Lo
W
agde—r—— .
SH-55 Super Flexible 146/446MHz HT Antenna
o SB-2/SB-2NM0 Dual-Band 146/446MHz 1525"!:1 ?iz H:I;-:::E 0 :lnn ngnr: :iign th: Eﬁ%ﬂﬂun
eW.2 Gain & Wave: VSWR: Max Power: Length:  Conneclor: 2Bl /2 wave wa =
5, 146MHz 2.1508i Vawave  1.5:1 or less 60W FM g PL250or 446MHz 3.2aBi % wave x 2
446MHz 3.8dBi % wave NMO style B e e
CH-T22SA High Gain HT Antenna CH-32 Miracle Baby
W = Gain & Wave: 146MHz 3.0dBI ¥ wave 146/446MHz HT Antenna
446MHz 5.5dBi 3% wave x 2 Gain & Wave: 0dB "/ wave
B-10/B-10MMO Dual-Band 146/446MHz, Cellular Look-a-like rmr Svats Max Power: 10 vt
Gain & Wave: VSWR: Max Power:  Lenpth: Connecior: 39, 2 sections, AL
146MHz 0Bi “ewave 1571 0rless  50WFM 12 PL-259 or Connector: BNC Connectar: BNC
446MHz 2 15d8i ¥4 wave NMO style
= — A
B-20/B-20NMD Dual-Band 146/446MHz, Cellular Appearance, ] CF-4106K, I, J, RS-21
No Ground Plane Required : 146/446MHz Trunk, hatchback,
Gain & Wave: VSWR: Max Power: Length: Connector; Band Pass, Ins Loss, Max Pwr, rear door (van,
146MHz 2.150Bi Y wave  1.5:1 orless 50 watts 0 PL-259 or L B e mﬁﬁ, it R
446MHz 5.0dBi % wave x2 NMO Et}'EE Isolation: 60dB lo 'H'|FTHE.]|],|'J::H"|"
I s
e T— 5 = == — = = Output: $0-239 50-239 S0-239 protects vehicle
hm d EIL. % PL-259 $0-239 paint
4, $B-25/SB-Z5NMO Mono-Band 146MHz w/Fold-Over, No Ground Plane Required !Ilhh#“
3 E‘ﬂ Gain & Wave: VSWR:  MarPower Lengh: Cossectr & 'E“h i
, 146MHz 4.10Bi% wave  15:1orless 100WAM 4 PL-258 or L\ ,;f‘ ooy
center loaded NMO style Mount 1,
f15%stolhigh = al\
(W2 o st (e
COMET products are available from Mounl. u?l{hurfngneﬂ Fors. Er'r.l:ar
most major dealers. For customer base protects vehicle Antennas up to
service, or a complete catalog, MINI SPEAKER/MIC paint 40" in height.
lease nar:lli tulma :llagg‘ﬁz-zﬁdﬁi HM F -
e're confide products - , «5M Deluxe
and accessories will enable you to o oo anda i o g oyt SO
enjoy Amateur Radio to its fullest! Light weight. extremely 13.5 feet of low loss coax very low loss coax + 12
nesce  NCG COMPANIES smat 1% wincolar | oy PR g
- 1275 North Grove Street o o ~| 3DSM Stncacs ) connectors
Anaheim, CA 52806 T e T verxes Cable CK-5M5 i
Fu} 630-4541 iAo PN Same as 304, but 17 Cable Assemby
AX (714) 630-T024 feet of coax Same as CK-5M but 17
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MODERN, MULTI-BAND ANTENNA SYSTEMS

Featuring the COMET exclusive SLC System. The SLC actually increases the gain of the Dual/TriBand Antennas. A completely pre-formed
phasing coil and phosphorous copper element produces a low-loss, highly effective, high gain antenna. All COMET antennas are pre-tuned
and come complete will all mounting hardware. Simply mount to your mast and experience incredible COMET performance!

COMET DUAL-BAND

GP-9(N) Dual-Band 146/446MHz Base/Repeater Antenna
Gain & Wave: 146MHz 8.50Bi % wave x3 VSWR: 1.5:1 or less Max Power: 200W PEP

Consiruction: Heavy duty fiberglass, 3 sections, 92MPH wind survival

BASE/REPEATER

I Connector: S0-239 (GP-9), N-type (GP-9N) Mounts lo Mast Size: 1.25-2.50°

2‘ 446MHz 11.9d8i 4 wave x 8Lengih: 17" 8 Weight: 5ibs_ 11ozs.

Gain & Wave: 146MHz 6.50Bi % wave x 2 VSWR: 1.5:1 orless Max Power: 200W PEP

f&i} GP-6 Dual-Band 146/446MHz Base/Repeater Antenna
A, 446MHz 9.0dBi % wave x5 Length: 10' 2 Weight: 3ibs. Boz.

Conneclor:  Gold-Plated S0-239 Mounts to Mast Size: 1.25-250°
I Construction: Heavy duty fiberglass, 2 sections, 112MPH wind survival

EF-3 Dual-Band 146/446MHz Base/Repeater Antenna

Gain & Wave: 146MHz 4.5dBi % wave  VSWR: 1.5:1 orless Max Power: 200W PEP

446MHz 7.2dBi % wave x 3 Length: 5° 10" Weight: 2Ibs. 9ozs.
Connector:  Gold-Plated SO-239 Mounts to Mast Size: 1.25"-2 50"
Consiruction: Singe piece fiberglass, 130MPH wind survival

COMET MONO-BAND

CA-ABC23 Mono-Band 146MHz Base/Repeater Antenna

Gain & Wave: 146MHz 7.8dBi 3 wave x 3 VSWR: 1.5 or less Max Power: 200W PEP
Connector:  S0-239 Length: 14' 12 Weight: 3lbs. 8 ozs.
Mounts to Mas! Size: 1.25"-2.50°

Construction: Thick-wall aluminum, 3 sections, 70MPH wind survival

| o

CA-T12EF Mono-Band 446MHz Base/Repeater Antenna

Gain & Wave: 446MHz 9dBi "2 wave x 12 VEWR: 1.5:1 orless Max Power: 200W PEP
Connector:  N-type Length: 10°5° Weight: 2ibs. 120zs.
Mounts lo Masl Size: 1.25%-2 50°

Construction: Heavy duty fiberglass, 2 sections, 105MPH wind survival

-~ — »

CA-620B Mono-Band 6 Meter FM Antenna

Gain & Wave: 52MHz 6.5dBi 4 wavex2 VSWR: 1.5 orless Max Power: S00W PEP
Connector:  S0-239 Length: 21’6 Weight: Slbs. 11ozs.
Mounts toMast Size: 1.25-2.50°

Construction: Thick-wall aluminum, 5 sections, 100MPH wind survival

COMET products are available from most major dealers. For customer ser-
vice, or a complete catalog, please call us at 800/962-2611. We're confi-
dent COMET products and accessories will enable you to enjoy Amateur
Radio to its fullest!

Tl e ]

NCG COMPANIES
M| (575 North Grove Street, Anaheim, A 92806
CcG
(714) 630-4541 FAX (714) 630-7024

ANTENNA
PRODUCTS

COMET TRI-BAND

GP-15 Tr-Band 52/146/446MHz Base/Repeater Antenna

S
Wave: 50-54MHz%wave  VSWR: 157orless  MaxPower 300WPEP 3 WEW'
146MHz 3% wave x 2 Length: 7 11° Weight: 3ibs. 102 3
446MHz ¥ wave x 4 Mounts to Mast Size: 1.25-250r

Conneclor: Gold-Plated S0-239 Construction: Single piece heavy-tuty fiberglass,
112MPH wind surwival 50MHz band is tunabie by radial adjustment, 2MHz band-width.

— - _— m

CX-333 Tri-Band 146/223/446MHz Base/Repeater Antenna

Gain & Wave: 146MHz 6.5dBi & wave x 2 VSWR: 1.5:1 orless Max Power. 120W PEP
223MHz 7.8dBi % wave x 3 Lengih: 10" 2" Weight: 3 Ibs. 10 ozs.
446MHz 9.0dBi >4 wave x 5 Mounis to Mast Size: 1.25-250

Connector: Gold-Plated S0-239

Construction: Heavy duty fiberglass, 2 sections, 112MPH wind survival
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GP-93 Tri-Band 146/446/1280MHz Base/Repeater Antenna

Gain & 146MHz 4.5dBi % wave  VSWR: 151 orless Max Power: 300W PEP (146MHz)
Wave: 446MHz 7.2dBi % wave x 3 Length: 5' 7 200W PEP 44Euf1 2}
1280MHz 10dBi %6 wave x 6 Mounis to Masl Size: 1.25-2.50° Weight: 21|

Conneclor: Gold-Plated N-type
Consiruction: Single piece heavy duty fiberglass,112MPH wind survival
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GP-98 Tri-Band 146/446/1280MHz Base/Repeater Antenna

Gain & 146MHz 6.5¢Bi Yawave x 2 VSWR: 1.5:1 or less Max Power: 300W PEP 14EMH1
Wave: 446MHz 9.0dBi % wavex5  Lenglh: 9' 8 200W PEP (h446f1 2]
1280MHz 13.5dBi % wave x 12 Mounis 1o Mast Size: 1.25-2.50" Weight: 3|

Conneclor: Gold-Plated N-type
Construclion: Single piece heavy duty fiberglass,2 sections, 112MPH wind survival

CROSS NEEDLE METERS

» Separate Meter and RF Sensor allows for convenient placement

of the meter.
* Cross Needle Meter provides FWD, REF, and VSWR simultaneously.

* The RF-Sensor is a compact design, and has an extremely

low-loss circuit.
* Beautifully illuminated when :
connected to power SHDDI}*‘. CMX-1 I CMX-2 CMX-3
» 6 foot cable standard. 18-60MHz | 1.8-200MHz | 140-525MHZ
= Optional EKS-3 10 foot [ o2kw 0-200W 0-200W
extension cable for a total of ey P g
16 feet between the sensor
and meter.

» Compact Size: (L) 4.75" x (W) 1.75" x (H) 3.5'




HaAMSsATS

Number 15 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

The Shuttle Amateur Radio EXperi-
ment (SAREX) has been flying into
space for over a decade. Since Owen
Garriott W5LFL went up on STS-9 in
November 1983 with a Motorola handie-
lalkie, small tape recorder and a curious
in-the-window antenna, many missions
have followed with amateur radio on
board.

There have been missions with slow-
scan television (SSTV), fast-scan televi-
sion (FSTV), packet and voice. Figure 1
shows the four different configurations
currently supported. Changes to the
equipment list occur on a regular basis
as new headsets, tape recorders, an-
tennas and connectors are developed.

SAREX has several objectives. The
primary one is to encourage children to
pursue careers in science and mathe-
matics and to show that there is a con-
nection between education and real-life
activities. Another goal is to promote
public interest in space activities and
amateur radio. SAREX also provides a
means fo conduct scientific experiments
with amateur radio, to promote interna-
tional goodwill, and to provide a mean-
ingful recreational activity for shuttle
crew members.

It takes more than just a radio and an
antenna to fly a SAREX mission. Even
the voice-only mode includes 12 jtems.
When running “the works” the system
has more gear than most amateur-radio
home stations. One astronaut on STS-
56 (configuration D) said the SAREX
set-up was like “a dark closet full of
black spaghetti.” Another comment re-
ferred to the operation as a Field Day

station in the dark. A close look at all the
equipment in configuration D reveals a
very complex setup. Imagine the gear
either floating around or velcro'd to
available flat surfaces. Then turn the
lights down and try operating!

Hundreds of hams, other volunteers
and NASA individuals who recognize
the importance of SAREX keep the pro-
gram running. Some are involved with
school selection, contact scheduling,
telephone bridge coordination when
needed, hardware testing, maintenance
and logistics, astronaut training and li-
censing. The astronauts who pursue
their licenses and operate the equip-
ment from space invariably become en-
thusiastic supporters. Bill McArthur
KCS5ACR was asked if he had any sug-
gestions for future SAREX crews after
he came back from STS-58 in Novem-
ber 1993. Bill thought for a moment and
commented that his only suggestion
was that SAREX should be flown on all
missions.

Although personal contacts and gen-
eral ham QSOs are fun, school contacts
really keep the crew members' interest
and bring more astronauts into ham ra-
dio. For the kids, there is something
special about talking directly to an astro-
naut orbiting the Earth. For the astro-
nauts, it's the satisfaction of bringing the
adventure of space exploration directly
into the classroom and perhaps inspir-
ing students to pursue interests in sci-
ence and engineering.

During STS-58, 17 scheduled schoal
contacts were made. One was with a
school in France. In addition, the audio
was distributed via ham radio to more
than 10,000 French students in other
schools, so they could listen in on the
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Pholo A. STS-57 Pilot Brian Duffy NSWQW operating SAREX in late June 1993 on board the shuttle Endeavour. (NASA photo.)
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contact too. For many amateur radio op-
erators, listening to the shuttie downlink
during a school pass is better than lis-
tening to random contacts with other
hams. But for all hams, the real thrill is
to make a personal voice or packet con-
tact direct with SAREX.

Recent missions have been great for
random ham contacts. In 1993, the
SAREX working group drafted a new
set of SAREX contact guidelines to bet-
ter define school contact activity and
general ham QSO0s. A list of proposed
schools must be provided to NASA sev-
en months prior to launch. This means
that applications from schools to the
American Radio Relay League (ARRL)
must be submitted and accepted even
earlier. The total number of SAREX
school and experimental activities, ex-
cluding personal flight crew scheduled
contacts, are not to exceed two per day
for the duration of the mission. Personal
contacts are typically limited to one per
crew member and are usually accom-
plished through telephone bridges made
outside the mainland U.S.

SAREX organizers have recognized
that contacts with the general ham popu-
lation are essential. The flight crew is en-
couraged to make voice or packet con-
tacts with hams whenever possible. Dur-
ing STS-58, KC5ACR, KC5AXA and
KC5CKM made many voice contacts
and logged hundreds of packet connects
and full QS0s using the W5RRR-1
packet robot. When SAREX is left unat-
tended during a flight, the packet sys-
tem is activated in robot mode as much
as possible. During STS-60 in early
February, the robot system was very
busy due to the focus of crew efforts on
difficulties with the Wake Shield Facility
experiment. While many would have
preferred to hear more voice operation,
others recalled earlier missions that had
no ham activity at all on many passes.
The ham-astronauts for STS-60 includ-
ed Commander Charlie Bolden

KE41QB, Mission Specialist Ron Sega
KC5ETH and Cosmonaul Sergei
Krikalev USMIR, also known as UZ3AK.

How to Work SAREX

The July 1993 “Hamsats” column
covered the procedures necessary o
successfully make a contact with the
ham station on the shuttle. It's very
competitive and usually more difficult
than amateur satellite operation. The
column described methods for tracking
the shuttle, operating with voice or pack-
et and getting a QSL. A brief summary
of the process includes knowing when
to listen, what frequencies to use for
packet and voice, and what to expect.

Preliminary orbital element sets for
use with computers are always posted
to packet and telephcne bulletin board
systems (BBSs). While they provide an
idea of what type of orbit the shuttle will
have for a particular mission, they are
rarely accurate, due to launch
rescheduling. Shortly after launch the
data is updated and is again distributed.
During the mission this information can
also be obtained from ARRL bulletins at
9:45 p.m. and 12:45 a.m. EST on 3.99,
7.29, 14.29, 18.16, 21.39 and 28.59
MHz. The Goddard Amateur Radio Club
in Greenbell, Maryland, carries news
and shuttle retransmissions on 3.86,
7.185, 14.295, 21.395 and 28.65 MHz.
The Johnson Space Center Amateur
Radio Club in Houston, Texas, also
carries news and retransmissions on
3.85, 7.227, 14.280, 21.350 and 28.40
MHz.

For those without tracking software,
tabular listings are posted via packet
and phone BBSs with antenna headings
and access times for many major cities
in North America and the world. Two
phone BBSs that carry the information
are the NASA Spacelink computer at
(205) 895-0028 and the ARRL BBS at
(203) 666-0578.

The common downlink for all general
or random ham activity is 145.55 MHz
FM. This is for both packet and voice. If
nothing is heard during a pass, then the
SAREX equipment is either off or being
used for a personal or school contact on
another, usually nearby, frequency. If
the monitored signals are not on 145.55
MHz, do not attempt a contact—it will
only interfere with a scheduled activity
that uses a non-standard uplink.

The packet system uplink is 144.49
MHz. The SAREX gear is not set up for
simplex. All activity is split-frequency.
For voice over North America, there are
five possible uplinks, including 144.91,
93, .95, .97 and .99 MHz. The ham-as-
tronaut will typically listen wherever he
or she can get the best contact and will
tune to another channel if congestion is
high or no signals are heard. There are
three European uplinks on 144.70, .75
and .BO MHz. These are not used over
MNorth America for general contacts.

During voice contacts, transmissions
will be short and usually oniy include the
exchange of calls and names. Many
stations are usually listening and trying
to get in, so brevity is vital.

On packet the callsign of the “robot”
is W5RRR-1. Figure 2 shows a sample
of packet activity monitored during STS-
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Photo B. STS-58 Mission Specialist Bill McArthur KC5ACR made many voice contacts on 2 melers using the SAREX gear

on the space shuttle Columbia in late October 1993. (NASA photo.)

60. When a connect request is received
by the robot, a QSO number is sent. If
the number is acknowledged, the robot
will send a disconnect 1o the ground sta-
lion and the contact is complete and
logged in the SAREX terminal node
controller (TNC). Since many stations

are simultaneously trying for a contact,
the odds are high that a complete se-

quence of transmissions between the
robot and ground station will not occur.
It should only take between 10 and 30
seconds from the time the connection is
established 'til the “disconnected” mes-
sage appears. If more than a minute
has passed, manually disconnect and
fry again. Complete contacts are shown
in a *“QSL" list broadcast by the TNC,

SAREX Configurations

Voice
Cnmpnnent Hequlramants Packet
SSTV

Voice
Packet
SSTV
FSTV

Voice Voice

Packet

Antenna cavity

Anlenna adapter plate

Transceiver and power adapter (one uni)

Adapler module

Recorder cable adapter

Crew Personal Recorder

Battenes

Headsel

eee0/000e 0

SONy CAMCOTGEr wih two Smm tapes)

Combination VCR/MONIOr twith two VHS tapes)

Scan converier

oo0o0oO0OGOCOOOES >
o000 OO

Packet module

FSTV module

PGSC (not charged to SAREX il shared)

SAREX disks

Cables:

Headsel extension

Tape recorder

Sony camcorder

Combination VCR/monitor

Camcorder/monitor extension

Shuttle video

.]. o000 OO0

Shuttle DC power (not charged 1o SAREX # shared) )

PGSC RS232 (9-pin)

FSTV

Anlenna cable

Motorola cable

I'.,. o000 0O0COCOOOO OOCO OCOOOGPOGINOIOIOGINONOSNRNE T

Figure 1. Current configuration possibilities of SAREX.
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and incomplete contacts are in the
“QRZ" list. The TNC stores the QSL list,
but not the QRZ list. It is up to the
ground station to capture QRZ-list data

since the shuttle lap-top computer may
not be available for logging packet activ-
ity.

With hundreds of stations attempling
to make contact, it is good practice to
only make one contact and then listen
for the remainder of the mission. Only
one QSL per mission will be available
for each callsign submitling a request.

To get a QSL for a contact or SWL
report for STS-58 or STS-60, send your
card with a self-addressed stamped en-
velope (4" x 9.5") to the ARRL, Educa-
tional Activities Department, 225 Main
Street, Newington CT 06111. Be sure fo
nole the mission number on the pulside
of your envelope. Expect a long delay,
sometimes up to six months. The photo
for the shuttle QSL is not selected until
after the mission. The cards are then
printed based on the volume of re-
quests. Volunieers take it from there to
gel the replies out
What's Next

STS-59 is currently scheduled for
launch in early April and will carry con-
figuration C SAREX gear. Jay Apt
NSQWL and Linda Godwin NSRAX are
looking forward to their nine-day mission
and amateur-radio operations. The orbit
will be very low at 120 nautical miles,
but the inclination of 57 degrees should
cover a lot of territory in North America.

STS-65 is expected lo carry ham

Photo C. Bill McArther KC5ACR with the packet gear on STS-58. (NASA photo.)
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gear in July, once again with configura-
tion C. The altitude will be 160 miles
with a 39 degree inclination and shouid
last 14 days. Due to the use of a side
window for the antenna and the orienta-
tion of the spacecraft for this mission,
the passes may be short due to shad-
owing of the antenna with respect to

STS-64 is 1o be a September launch
with configuration B SAREX gear. Pow-
er from the spacecraft for the ham gear
is not currently available, so batteries
will be taken. It is hoped that the situa-
tion will change before flight to allow
power for packet operation and configu-
ration C activity. The flight is set for nine

an inclination of 57 degrees.

More flights are expected for 1995,
most with packet and voice, but a retumn
of SSTV and even digilal TV are being
studied as possibilities.

The Future
What's ahead for SAREX?7 NASA's

Lou McFadin W5DID, believes that a
permanent ham shack for the space
station is the goal. Efforts are underway
lo coordinate a 2 meter FM ng with an
outside antenna into the station’s de-
the use of higher frequencies, but all
potentially useful systems will be con-

ground stations.

days with an altitude of 140 miles and  Principal Investigator for the program,  sidered. 73]

Sample Conversation

W5RRR-1=SAREX [02/05/94 13:08:13] <Ul=>:

This is STS-60 SAREX Robot station W5RRR-1 onboard the Space Shuttle Discovery.
cemd:c wsrrr-1

*“* CONNECTED to W5RRR-1 [02/05/94 21:08:52]

#926-is your STS-60 SAREX QSO number.

*** DISCONNECTED [02/05/94 21:08:56]

WSRRR-1>QST [02/05/94 22:40:43] <] S4 RO>:

Greetings from the crew of STS-60! Our current altitude is 190 nautical miles above the beautiful Earth that is the home for all of us. We are very busy with
Spacehab experiments and hopefully loday we will deploy the Wake Shield Facility
W5RRR-1>QRZ [02/05/94 22:42:07] <Ul>:

#544-N6GIW KBSIN WBSUUK N7LQT NEYIE KEBGR KW7E KJ6HO GOERY KC8UD
NEVMS KGRI K7ZTM WBEGXX WASLIE NBCLF KF6BM DLSKR KD6RJU W6GBF WEBME
WASDJJ KR2C N7VWJ VE7ZR WA7DEO KD7LT N7INB AA7NI KBTWGC KB7ADO

W7TIZ N7KIO WA7QCC WBEFJE

W5RRR-1>QSL [02/05/94 22:42:08] <Ul>:

DL5KR/976 KDE6RJU/975 N7OFW/951 JH1DWU/948 JH3FDA/943 CO2VV/938

K4HVK/934 WASZIB/926 NONTW/923 WASNOM/922 N@ULV/918 N7SF1/914

N@IYN/911 KBOE/908 9Y4DG/B93

WS5RRR-1>QRZ [02/06/94 21:33:33] <UI>:

#956-KISUA NOSEG AB4EG KE7NS N7ZEF KDOGC KF@CT N9VDO NOULV KB7WAU
AAQHL K7RD NOIVN KBTWGC KV4KE KI7JM N7KMJ K7YCH N7UVF KB7OLY KW7Y
NL70D VE7XQ AL7PB AL7BX WL7EF NL7RY WL7CX NL7RK AL7NO KL7GID KL7JAU
WL7EP JS1JI0 JH4DHX

W5RRR-1=QSL [02/06/94 21:33:34] <Ul>:

AL7BX/1634 WL7CX/1630 NL7VR/1628 WL7EP/1625 WL7CN/1623 JR4AGMO/1613
JAZBGX/1612 JH2VHL/1609 KO4EL1590 KB1SF/1584 NSBJN/1583 NL7Z1/1567
NIUDO/1547 WB2ELB/1530 KASQFJ/1521

W5RRR-1>SAREX [02/06/94 21:33:34] <Ul>:

This is STS-60 SAREX Robot station WS5RRR-1

onboard the Space Shuttle Discovery.

W5RRR-1>WBSUUK [02/06/94 21:34:13] <UA>

WS5RRR-1>WBS5UUK [02/06/94 21:34:14] <| S0 RO>:

#1671-is your STS-60 SAREX QSO number.

WS5RRR-1>QST [02/06/94 21:34:34] <l S3 R0>:

Hello from the crew of 5TS-60, Discoveryl We've enjoyed several school contacts with students from Boise, 1D, and Moscow, Russia, so far as well as a num-
ber of voice contacts at random. The views of the world from our orbit continue to be spectaculart We're working very hard with our mission control at present to
get the Wake Shield Facility ready for deployment. We encountered problems communicating with it yesterday causing us to cancel the initially planned deploy.
The STS-60 Crew

Figure 2. Edited sampling of STS-60 packet operation.

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Continenial US & Teuss

e ¢ SAM ANTERAS Tiaas
THE CENTER
sALEs AMATEUR RADIO service

{512} 6808110

5730Mobud  San Anlomo, TX TE238
FAX (512) 6478007
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>acket Radio on vour
Macintosh for under $70!
Start with great software:

~ Savant, wntten by Jim Van Peursem, KEOPH (suthor of Virmoe)
’ uﬁvﬂ& multiple simultaneous connections each in its own
window_ It's never been easier!

=+ Change channels quickly by simply clicking in a window
-+ Icons and fields in each window display that channel's status
Packets outstanding and sent, retries, round trip time, etc.

* System 7 compatible, 32 bit and 68040 cache clean
=+ Compatible with almost any TNC

Then add great hardware:

+ The PacketMac Modem, designed by Dexter Francis, NOYLJ

* Simply pluﬂ into g[crur Mac's serial port, wire it for your
radio, and that's it' No power supply necessary. no parameters
to worry about setting up. A total pleg-n—play solution!

And bundle them together:

Savant plus PacketMac modem in kit form: $6925 " :
Savant plus completed and tested PacketMac modem: $ 7923
+ Savant can be purchased separsicly for: $4995

(M Technologies, Inc.
RR #1, Box B3A
Kelley, IA 50134 USA
Telephone: (S13) 597-2051
CompuServe 71574 421
Internct: T1574.421

Fax: (S15) 597-2051 (0500-1300 UTC) |
Prices do not include shapping and handling charges
e eyt

" An enclosure for the
PacketMac modem is
available for $10=

30 day money

CIRCLE 289 ON READER SERVICE CARD

SCARED OF THE CODE?

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the worlid—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Famsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drilis
and play them, print them and save them to disk.
Import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses to create
their practice and test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours

For all MS5-DOS computers (including laptops).
Available at dealers, thru QST or 73 or send $29.95
3, + $3 S&H (CA residents add 7.75% tax ) to:
v GGTE, P.O. Box 3405, Dept. MS,

A Specify Sl or 3V inch disk
.\f (price includes 1 year of free upgrades)

CIRCLE 193 ON READER SERVICE CARD



TIRED OF PLAYING GAH.IES ?

: Signal
identification
and funing

Noich filter
adjustment

Analysis
of filter
character-
istics

\ Sl
color
spectrogram

\ allow

_ \rrack.-‘ng of
— = frequency
changes
over lime

Multiple open

— windows
%pecln Vision - $89.00

eal-time audio specltrum analyzer. Full control
over FFT size, sampling rate, scaling, gain, and
averaging. Requires 386, Windows 3.1 and any
Windows compatible 8 or 16 bit soundcard.

Plus-$179
All of the above plus data record/playback, post-
processing, and more! "A stroke of brilliance...
a ndbreaking program™ Monitoring Times
1-3472 fax/voice 206-697-3472
Visa, MasterCard, Check or Money Order

Pioneer Hill Software

24460 Mason Rd., Poulsbo, WA 98370

S & H included, foreign delivery add $10.00

Demo disk $4.00 (credit toward purchase)
CIRCLE 311 ON READER SERVICE CARD
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CIRCLE 384 ON READER SERVICE CARD
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115-1B Hurley Road ¢ Oxford, CT 06478 * (203) 264-3985 * FAX (203) 262-6943

CIRCLE 68 ON READER SERVICE CARD
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Marc | Leavey, M.D., WASAJR
& Jenny Lane
Baltimore MD 21208

The AEA CP-1

As has been evident by the several
questions appearing in these pages
over the last few months, interest in
old equipment is far from over. In par-
ticular, the AEA CP-1 Computer Patch
Interface has been the center of many
a ham's efforts.

Introduced by AEA about 10 years
ago, the CP-1 was one of the first
RTTY modems:; that is, modulators
and demodulators, produced with the
amateur computer station in mind. For
its time, this was quite a unit. With a
lixed 170 Hz shift and variable shift
capability, it allowed just about any
transcelver to operate on RTTY, with
an appropriate software package.
Originally, an interface option was
available from AEA for adding an RS-

Amateur Radio Teletype

time in late 1988 Texas Instruments
ceased manufacturing two integrated
circuits, the 75150 and 75152, which
were the foundation of the interface.
When the supply of these ICs ran out
in early 1989, AEA was unable to con-
tinue sending an option kit for the RS-
232 port.

Figure 1 shows a method for creat-
ing an RS-232 interface using a 1488
and 1489 integrated circuil (chips
available at Radio Shack and many
mail order distributors).

Referring to the diagram, U-1 is a
1488, U-2 is a 1489. All other designa-
tions, U-13 and U-12, refer to the silk-
screened layout on the CP-1 printed
circuit board. On the CP-1, resistors
R-99 and R-100 must both be 1k ochm
resistors. Ignore the values listed in
the schematic. Those values in the
schemalic referred to the original de-
sign; the 1k ohm values work with the
1488 and 1489, Ground for U-1, pin 7,
can be obtained at U-13, pin 8, the

Now, NOCHP circulated another
scheme last year, in which he says
that the CP-1 can work on RTTY, CW,
AMTOR, and even PACTOR with pro-
grams like HAMCOM, PCTOR, elc.
However, AEA, in the original instruc-
tions for the RS-232 port using the
1488 and 1489, go a roundabout way.
The following is much easier to wire
up and understand:

Install JP 7, 10, and 3. Set JP 11 t0
+12 volts. Now the difference: On the
CP-1 RS-232 port jump pins 5 & 20
(this sends modem output to pin 3 and
takes data for transmission to pin 2).
Jump pins 3 & 8 (this allows it to re-
ceive/transmit Baudot, ASCII, and AM-
TOR). Wire both ends of the RS-232
cable exactly the same, and do not

wire any pins but these:
Pin 1 Frame ground
Pin 2 Send data
Pin3 Receive data
Pin 4 Ready To Send
Pin7 Ground

Pin 8 Carrier Detect

Now, if a Macintosh owner wants to
try to use this, using a standard mo-
dem cable and appropriate software, it
should work.

Commodore C-64 directly, as well, as
shown in Figure 2. This uses the TTL
levels available at the poris, so no
modification to either unit is required.
Once again, appropriate software in
the C-64 to run RTTY would be re-
quired.

| hope these diagrams and direc-
tions will help get many of you up and
running with a piece ol equipment you
have expressed an interest in. As not-
ed, appropriate software in the host
computer is essential. The “RTTY
Loop” disk collection, as detailed pre-
viously, has several programs which
may be of help. Additionally, a new
Disk #5 is available, with some of the
newest PC compatible programs
around. As always, each collection
may be yours for a disk, 3.5" 1.44 Mb
preferred, self-addressed stamped re-
turn mailer, and $2 per disk, sent to
me at the above address. Feel free o
drop me a self-addressed, stamped
envelope for a listing of programs, or
send Email to me on CompuServe
(ppn 75036,2501) or America Online
(MarcWA3AJR) and I'll forward the
list to you via Email. While I'm on Del-
phi as well (MarcWASAJR), | have yet
to forward a file via Email on that

232 port to the CP-1. However, some-  same place U-2 is grounded. The CP-1 can be connected to a  system. T
p U12
Pin 8
14 l i
u12 ar- & 100 [ |
u12
Pin 2 ‘ it l b N 112]|3[4]5
7 1 I .001
— u12 l
Pin 5 = -N Z”‘
1211111019 |8|7|6|5|4|3|2]|1
e U3
Pin 3 ——
14 N[m[LIk[JIH]F[E[D[C[B |A
100
u13 < 3 u2 1 AANAN = uia ﬂ F\.
Pin2 I Pin5
—— 801
=3 N CP-1 TTL C-64
I = Polarity Pins | oin Number | Pin Number
8 100 Shield To Ground 2 £
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The S349.00 Bullet-Testod QRV Solar Powes Supply koeps your
ropeater on the air “round the clock or powers your 100w HF station
&) hrx a month. Control circul specds charpe, protects gel oclls &

scaled batieries, Fully asscmbled, QRV, ponable. Easily Expanded,
Antennas West

Box 50062 Provo, UT 84605

SPECIALING IN PREOWNED
AMATEUR AND SHORTWAVE EQUIPMENT

BUY « SELL - LOVE TO TRADE
We Carry All Major Brands Of New Equipment
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Bk smanen T FOR THE SERIOUS VHF/UHF
ENTHUSIAST ONLY !

Discover what EME operators around the world have

Courteous Service . Discount Prices . Fast Shipping
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; o bl already found out. Our designs produce higher gain to
ULTRABRIGHT LED .l ' Bt noise temperature ratios than any other antennas com-

' sambite il mercially available. " These antennas are optimized for

good gain, extremely clean patterns, and an excellent

match.” QST April 91

Toshiba# TLRA180AP [
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l

clear, lights RED. 3000 mcd @ 20 ma.
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100 for $45.00] CAT#uD-19 i ol RUTLAND ARRAYS
| 1703 Warren St. * New Cumberland, PA 17070

Info. 1-717-774-3570 Orders 1-800-536-3268
for our new catalog Phone Hours 6 PM to 10 PM Eastern Time
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DIP SOLID STATE RELAY

International Rechifier # DP& 1K
SPST normally open solid state

relay in DIP conliguration. v ~

AC load; 300 ma, , 20-280 Vac |{ | 4.‘ |

DC Input [turn on): 5 to 25 ma. 'H ”

The DC input can be any vﬂ|‘tug9 as H

T s nfuinca B s MODEL SG-2000 HF SSB RADIOTELEPHONE
e GLOBAL COMMUNICATIONS FOR DATA AND VOICE

$ l .25em:h 52:11:;;

The SG-2000 has its own LAN for up to 8 remote control heads,
RS-232 control, forward A.L.E. capability, a 10 Hz stability
direct entry VFO, 644 preprogrammed memory channels plus
100 user definable, 150 watts out, CW with sidetone, AM, data
mode port and multiple scan banks. And the same rugged specs

ELECTROLUMINESCENT

“"GLOW STRIP”
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TOUGH TALK
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WALL TRANSFORMER
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CARR

Number 17 on your Feedback card

'S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church VA 22041

For Long Ham Equipment Life
... GET THE HEAT OUT!!!

Experienced electronics profession-
als know that heat is the great killer of
electronic devices. Equipment that
passes or delivers large amounts of ei-
ther current or power must be kept
cool for proper operation. The methods
given in this month's column are sim-
ple, yet are sufficient for most applica-
tions. While reliability engineers and
thermodynamicists will flinch at the
lack of mathematical elegance in this
approach, the methods are nonethe-
less effective for most praclical ham
radio applications.

There is only one simple rule:
Where there is excessive heal, remove
it.

But, as they say, “the devil is in the
details.” What does "excessive” mean?
If the equipment feels too hot to the
touch, or has a history of unexplained
fallures or repairs, then it is probably
running too hoi. An engineer will have
specifications to meet and calculations
to make, but they are beyond the
scope of this column. The practical
“takes off the skin of the thumb” rule
suffices for our needs.

Consider some practlical examples.
| know of a medical central monitoring
station in a hospital that once suffered
from heat exhaustion. The monitoring
console contained oscilloscopes that
were slaved to bedside monitoring sets
in the coronary care unit (CCU). The
carpenter who built the console was a
master craftsman in wood, but did not
understand electronics worth a squat.
He completely enclosed the monitor—
a prelty nice installation, exceplt that
there was no ventilation. The service
technicians in the hospital had to be
summoned in the middie of the night,

on the average of once a month. This
was not only expensive, but it placed
the patients at risk as well.

Another example was seen in con-
sumer electronics servicing. A low-cost
compact stereo unit from Japan was
causing the importer fits because war-
ranty returns were terrible. Shops were
awash with returmed units. Adding in-
sult to injury, the repaired units often
retlumed again before the original war-
ranty expired. An enterprising techni-
cian began installing sheet metal heat
sinks on the TO-5 audio output transis-
tors (it was a relatively low-power unit),
and his work didn't retlum. The senvice
manager noted that fact. and issued a
service guidance letter to all warranty
stations ordering heat sinks installed
on all units retumed. Subsequent mod-
ifications from the manufacturer includ-
ed heat-sinking.

There are three basic tactics which
can be used in any combination to re-
move heat: 1) radiate more of the heat;
2) improve natural ventilation; or 3)
add or increase forced-air cooling. Wa-
ter cooling is not an issue for most
hams, although some commercial
broadcast transmitters and high-power
industrial electronics devices use circu-
lating waler for cooling. (Some broad-
casting stations use the wasle heat
from the transmitter's water radiator to
heal the transmitter building).

Protecting Transistors & IC Volitage
Regulators

Semiconductors are especially
prone to heat damage, so manufactur-
ers often take special care to rid solid-
state circuits of heat. In both of the ex-
amples presented above the parts
causing the problems were the semi-
conductors. In the case of the hi-fi gear
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Figure 3. a) Power transistor heat sink; b) right and wrong ways lo direct air at

heat sink.

it was obvious, but in the hospital case,
analysis of the service records indicat-
ed that DC power supplies and calh-
ode ray tube deflection amplifiers were
the main printed wiring boards re-
placed. Further analysis by the manu-
facturer showed that it was primarily
the voltage regulator transistors on the
power supply, and the output amplifier
transistors on the deflection circuits.
Electronic reliabllity experis note that
semiconductors should be operated
such that the junction temperatures in-
side the transistors are kept at 110°C
or less, even when rated at 125°C. Ac-
cording to one reliability handbook, the
mean time between failure (MTBF) of
semiconduclors is cul in half for every
10°C increase in junction lempera-
tures. Thus, even small improvements
in the temperature situation can make
a tremendous difference in the final
product.

On some small equipment it is not
practical (or possible) to use forced air
cooling, so you will have to provide
heat-sinking for the semiconductors. In
fact, even in mosl forced-air cooled
equipment the semiconductors will
need these metal radiators. Figure 1a
shows the metal TO-5 transistor pack-

age. Most of these transisiors are
mounted on printed wiring boards, and
are low-signal (and low-heat) devices.
But certain TO-5 transistors, such as
the 2N3053, 2N5109 and certain 3 to
10 watt RF power transislors, operate
at moderate power levels. A “top-hat”
finned heat sink, such as that shown in
Figure 1b, is mounted on the TO-5
package to radiate heat. There are al-
so certain other “spring clip” versions
of this same kind of heat sink.

Figure 2a shows two different plas-
tic power device packages. You will
find these packages in audio power
transistors (e.g. 2N5249), thyristors
and three-terminal IC voltage regula-
tors. In the regulator case, the devices
are usually rated at 750 mA in free air
and 1,000 mA when heat-sinked.
These devices are frequently used at
higher power than they are rated for!
Either vertical or horizontal finned
sheet metal heat sinks, such as that
shown in Figure 2b, are used to pro-
vide heat dissipation. Be sure to use a
thin layer of silicone heat transfer
grease between the metal tab surface
on the transistor (or regulator) and the
heat sink. Also be sure o tighten the
mounting screw property in order to fa-

| L

Figure 1. a) TO-5 transistor package;
b) TO-5-style top-hat heat sink.

Figure 2. a) TO-220 and other plastic
power transistor package; b) TO-220
device mounted o sheel metal heat
sink.
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wrRe]  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1] KW NoO-TUNE POWER AMPLIFIER

* 48 MOSFETSs SINGLE ENDED PUSH-PULL (SEPP) DESIGN
 BUILT-IN AUTOMATIC ANTENNA TUNER

* HIGH-EFFICIENCY SWITCHING POWER SUPPLY
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JRL-2000F "\
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The JRL-2000F is the world’s first
MOSFET HF linear amplifier,
designed using the same high tech-

high-speed automatic antenits
with memory capacity of 1820 char™m,,
nels for instant QSY. Plus a high

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

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.

WJRC| Japan Radio Co., [4d.

430 Park Ave, 2nd Floor New York. NY 10022
Phone : (212)355-1180 Fax : (212)319-5227
Telex : 961114 JAPAN RADIO NYK
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Figure 5. a) Several printed circuit cards mounted in sockels on a motherboard;
b) right and wrong ways fo direct air over the printed circuit cards.

cilitate heat transfer to the heat sink.
Sheet-metal heat sinks for TO-3
transistors and three-terminal regula-
tors are mounted on a printed circuit
board. The bent sheel metal heat sinks
are good for up to about 10 walts of
power, or voltage regulators up o 1.5

amperes. For the 3 ampere, 5 ampere

and 10 ampere volitage regulators that
also use a TO-3 package it would be

better to use a larger finned heat sink.
In many pieces of equipment the

metal chassis is used for heat-sinking.

In those cases the transistors are boll-

Figure 6. Holes in an otherwise closed chassis were used by one computer man-

ufacturer to direct air over PWB surface.

ed either directly to the metal chassis
or mounted via mica insulators il elec-
trical isolation is required. In both cas-
es, silicone heat transfer grease is
used between the semiconductor de-
vice and the chassis. This method is
especially successful when the chassis
is large, or when it is paricularly thick
(i.e. has a high “thermal mass”).

Some prinied wiring boards (PWB)
use large areas of unelched copper foil
and/or large metal ridges or blocks to
provide better heal-sinking. This
method is used especially where there
are no single devices that can be indi-

vidually heat-sinked (e.g. a TO-220
transistor), but rather a large number
of heat-producing devices such as TTL
ICs.

There are many diflerent forms of
large, finned heat sinks used for TO-3
(and other) transistors, high current
voltage regulators and high-current
diodes and SCRs; Figure 3a shows a
side view of one of these heat sinks. In
this case, the TO-3 transistor (or other
device) is mounted with screws on the
fiat central surface of the heat sink. In
most situations, it is wise 1o use a thin
smear of silicone heal transfer grease

hard way!

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?
THERE’S ONE NOW!

No, we won't insult your intelligence by telling you that it's a
“halfwave” or that ANY vertical will operate more efficiently without a
good -radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our comipetitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can't touch because both the
HFBV-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Buttemnut models and receive technical note DLS-1 “Dirty Little
Secrets from the Antenna Designer’'s Notebook™) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17,

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

BUTTERNUT ELECTRONICS CO.
.0. Box 1234, Olmito, TX 78575 (210) 350-5711

)

15, 12, 10 and 6 meters.
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A DIVISION OF LJ ELECTRONIC INDUSTRIES
123 Easl South Street = Harveysburg, Ohio 45032

Model TSC1

Transel Suction Cup
Mounting Kit

Model T144-10

Transel Modified
Gain Quarter
Wave Antenna

51 495

Write for a2 Full Line Antenna Catalog at No Cost!

— DEALERS WELCOME —
| Made In The USA...Because It Matters! I

OLOGIES

1 (800) 829-8321
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Transel Slim Line
Window Mount Kit
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Figure 7. a) Direct method of cooling RF power tubes; b) use of an air system sockel.

between the device and the heat sink.
This grease is especially needed when
a mica insulator is placed between the
semiconductor device and the heat
sink. Again il is necessary 10 make
sure that the mounting screws are
cinched down tight enough to allow
maximum heat transfer (but not
enough to distort the device package).
The big issue in selecting a heat sink is

the surface area.

When forced air is used to cool a
heat sink—a good idea when the pow-
er and/or current is high—the orienta-
tion of the heat sink with respect to the
airflow is sometimes important. Figure
3b shows the nght and wrong ways 1o
force air over the finned surfaces.
Keep in mind, however, that orientation
is notl always critical, especially when

air from the “wrong" direction is suffi-
cient or blows over the entire surface.
The designations “right” and "wrong”
are merely general considerations for
some critical applications.
Microprocessor chips are no differ-
ent from other semiconductor devices:
Heat kills them. To make matters
worse, speed beyond the designer's
specified speed often generales ex-

cessive heat inside the chip. Some
low-priced computers operate cheaper
lower-speed chips at a higher clock
rate, but at the cost of decreased relia-
bility. Even in well-designed comput-
ers, reliability improvement is possible
by cooling the microprocessor chip.
Some 486 personal computers add
a second fan on the back of the cabi-
net, in addition to the one in the DC

......

See Us in
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For Our New Expanded Line
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And

=

sales tax. Add $4.00 for
postage and handiing

=
-, in U.S.A. and Canada Call Tol Free:(800) 221-0732 * In NY State Call:(516) 942-0011+ Fax(516) 942-1944

NYS residents add 8 1/2%

BATTERIES

______BUY DIRECT FROM US, THE MANUFACTURER!

What is a
MasterCharger 1+1°?

Get the Answer in DAYTON!!!

April Special of the Month

10% OFF
on all ALINCO

replacement batteries

Monthly Discounts Applicable to End-Users ONLY
Look for May’s Special of the Month |

Pnces and specthcahons sulyect to change withoul notice

W & W ASSOCIATES

800 South Broadway, Hicksville, NY 11801
WORLD WIDE DISTRIBUTORSHIPS AVAILABLE PLEASE INQUIRE

MADE IN
THE U.S.A

SEMND FOR
FREE CATALOG
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power supply, in order to cool the very
high-speed chips on the motherboard.
Other vendors offer a clip-on fan that
mounts above the 486 chip and blows
air on it directly. These fans are de-
signed o rob power from one of the
computer's disk drive power connec-
lors. In the JDR Microdevices (2233
Samaritan Drive, San Jose CA 95124)
catalog there is a "refrigeration” clip-on
fan for 486 chips. | suspect that this
device has a Peltier-effect solid-state
refrigeration unit embedded in the fan
block. Some vendors of computing
stuff tell me that they won't sell a 486
machine rated at more than 33 MHz
clock speed without installing the clip-
on fan to cool the main chip.

Other Components

Certain components other than
power fransisiors generale heat. Rec-
lifier diodes, bridge rectifier stacks and
power resistors are prime examples.
How these components are handled is
critical in determining the reliability of
electronic equipment.

Rectifier diodes and power resis-
tors should be mounted with their bod-
ies 5 mm to 10 mm from the Printed
Wiring Board (PWB). Please see Fig-
ure 4. This procedure allows the heat
lo dissipate into the air instead of into
the PWB material. Many phenolic and
some Fiberglas printed wiring boards
can be badly damaged from the ef-
fects of a 10 watl power resistor
mounled flush to the surface. Some
“pargain basement” or “grab bag" rec-
tifier diodes can meet their rated for-
ward current only when the rectifier is
a) mounted 10-15 mm off the board,
and b) have the axial leads cul to 20
mm or longer. Those diodes are over-
rated and should either be used only
in lower than the rated current applica-
tions or shunned entirely.

Besides reducing the operating life
or limiting the power output of circuits,
overheating can also decrease perfor-
mance in other ways. Certain circuils,
oscillators for example, are inherently
sensilive to heat. There was once a
popular two-way radio transceiver that
suffered terrible frequency drift be-
cause the master oscillator was locat-
ed right next to the RF/F strip vacuum
lubes. Although that was such a bad
design ermror that nothing would really
“fix" the situation, a lot of technicians
improved the frequency stability
markedly by adding some thermal in-
sulating material between the RF/IF
PWB and the aluminum oscillator
shielded housing.

Large Multi-Board Equipment

Figure 5a shows a piece of typical
large-scale muiti-board equipment,
such as a microcomputer, in which
plug-in printed wiring boards are in-
stalled on a socketed motherboard.
Usually, these PWBs will be mounted
in a closed cabinet for both Electro-
Magnetic Interference (EMI) and aes-
thetic reasons. If we apply air broad-
side to the PWBs, only the first one in
the lineup will benefit. Figure 5b

shows a top view that permits you 0
see right and wrong airflow direclions.
Obviously, air coming in from the sides
is better able to remove heal from
more of the PWBs.

Figure 6 shows a method thal was
used in a minicomputer a few years
ago. There is a large metal chassis
with a motherboard mounted on it to
hold the PWBs. There were several 12
mm holes cut in both the chassis top
and the motherboard to admit air be-
tween the boards. Although only one
hole is shown between each board In
this side view, there were four per row
in the actual computer. Air from the
blower flowed up through the holes
and across the electronic components
on the PWBs.

Radio frequency power amplifiers
and high-power transmitters pose spe-
cial heat problems. Some linear power
amplifiers, for example, are only 45
percent efficient. Therefore, a 1,000
watt linear amplifier delivers 450 waltls
of usable RF power and 550 walts of
waste heal. To make matlers even
worse, the necessity of keeping har-
monics inside the transmitter means
buttoning up all that heat inside of a
shielded metal cabinet.

Most RF power amplifier tubes
used in ham radio transmitters must
be forced-air cooled in order to realize
their full ratings. (Some are absolutely
dependent on cooling.) Figure 7
shows two methods for providing the
needed cooling air. In Figure 7a we
see the situation where a blower is
mounted so that the air flow is directly
over the glass envelope. The fan may
be mounted either exterior to the RF
compartment (as shown) or inside.

The other method, shown in Figure
7b, assumes the use of “air system”
tube sockets. A blower or fan supplies
air to the bottom side of the socket,
and the air is directed upwards
through holes in the socket and
around the glass envelope. A “chim-
ney” aids in keeping the airflow
against the glass. Some air system
sockets have plumbing connections
for the air hose, while others are de-
pendent upon pressur-ization of the
lower compartment. In
either case, the reason this socket
better is that the lead seals in the
glass are kept cooler. The plate cap
lead seal should also be kept cool, i
possible. Toward this end some
builders use a finned “heat dissipating”
plate cap
to make electrical connection to the
anode.

IC Printed Circuit Boards

The component densily possible on
modem printed wiring boards (PWB)
makes il possible to make very small,
high density products such as modem
radio communications equipment and
digital computers. Unfortunately, as
the number of IC devices on a card in-
creases, so does the problem of cool-
ing them off. In some cases, impinge-
ment airflow, as discussed earier, is
neither feasible nor desirable, but we

68 73 Amateur Radio Today « April, 1994

E Hoat Sink Pt l

B | Metal Ladder

DIP IC
Device

Heat Sink Leg

EiEjEJEIERE

Heat Sink
. J

Figure 8. Use of a heat sink ladder network on a printed circuit board with a large
number of ICs (particularly important in large TTL boards).

still have to remove the heat. One so-
lution is shown in Figure 8. This
method uses a ladder heat sink built
onto the board.

In Figure 8, a heavy metal “ladder”
is run undemeath each IC device (see
inset) and is joined to a large heat sink
bar on the card edge. Heat is removed
from the IC area by conduction. In
some cases, air flow can de direcled
across the card edge heat sinks. In
this type of construction, we usually
want to place the most heat producing
components as close as possible to
the edges of the PWB where the heat
sink bar is located.

A neat trick used in some commer-
cial and military equipment, although
less practical for hobbyisis, is 10 en-
close the chamber containing the
printed circuit board and use the con-
duction ladder method to conduct heat
to the walls of the box (Figure 9). The

box walls act as a “cold plate”™ to sink
the heal. Forced air is blown through
chambers on the outside of the cold
plate to carry heat away.

Conclusion

Heat is clearly the greal destroyer
of electronic components. If a piece of
equipment runs too hot the result will
be erratic operation, frequent break-
downs and all the headaches that ac-
company low reliability. Although it is
ordinarily unwise to modify equipment
without expressly written instructions
from the manufacturer, there are
sometimes exceptions 1o this rule. An
obviously overheating piece of equip-
ment that can be modified with no ad-
verse effect is a candidate for excep-
tion to the rule. The simple methods
shown in this column will permit you to
modify equipment to gain the longest
and most reliable use. 73]

o e 2 g
N /
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N U ; Heat Fiow
Air Channel Air Channel
II .\\ lt
Box Quter Wall Socket

Figure 9. Closed box for mounting PWBs uses air channel and cold plate to carry
away heat conducted from the printed circuit board.
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Amateur Software Link Communications RLC-II
and Hardware for Repeater and Linking Controlier

the Commodore User [

ART-1: Acomplete interface system for send
e and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with the Commodore 64/128
T P A

computer. Operating program on disk included. I
$199.00

A Y 4
AIR-1: A complete interface system for send
and receive on CW, RTTY {(Baudot & ASCII) and
AMTOR, for use with Commodore VIC-20. —

Operating program in ROM.
$99.95

_ _ @ (1) Full Featured Repeater port ® (4) Analog Lines Programmabie for
SWL: A receive only cartridge for CW, RTTY | ® (2) Linking Full-Duplex ports Temperature and Voltage Readings
tﬂémﬂﬁﬁc"lhﬁnwﬁ - Linking ports capable of operating @ (4) input Lines for Contact closure
I ses. S %, TRe O T Output 1
$69.95 - Separate ID's, Time-Out Timers, ~ ® (8) Output Lines for control of external
AIRDISK: An AIR-1 type op- |

Hang timers, and Courtesy Beeps penpherals
erating program for use with

e
your interface hardware. Both @ Clean and Understandable Vioice Synthesizer with 400 + words
VIC-20 and C64/128 programs ® All Ports have both COR and PL inputs allowing off site access changes
e 30,0 \ ® OTMF Acosss fom ALL Ports

AIR-ROM: Cartridge version ® 2400 Baud Serial Port allows remole programming of the RLC-1I
of AIRDISK for C64/128 only. @ Optional Full Dupiex Autopatch with 200 Number Dialer
$59.95 Only $199.95 pius s&h
MORSE COACH: A compiete teaching @ Optional 19" Steel Rack Mountable Enclosure Only $100.00 plus s&h
MORSE and testing program for learning the Morse | ® (20) Time Scheduler Siols with Hourly, Daily and Weekly Evenis
code in a cartridge. Voice Time of Day Clock

c O AC H For C64 or C128. $49.95 ® Complete Remote Programming using DTMF Tones
VEC SPECIAL $39.95

@ Multiple Password Priorty Assignable to each command
GanoD G ELECTRONICS

llllll

n B R L L
L - i ] A

RLC-Il Features:

@ All Commands can be renamed from 1 lo 6 digits in length

@ Independent DTMF mute function can be assigned lo all ports
® Doug Hall RBI-1 Remote Base conirol of Kenwood Radio support

OF MARYLAND ONLY $599.95 s san
— Link EgmBn;ur‘lIIg?}ians I
P.O. Box
8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877 E gt
(301) 258-7373 - (406)587-4085
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here 1s the next generation Repeater

MAR K 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match Create messages just by talking. Speak any phrases or
Mark 4 in capability and features. That's words in any languages or dialect and your own voice

why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  emergency warnings, club news bulletins, and DX

ﬂz:sl‘jgéhiaﬂgffrguﬁﬁiﬁ I?igﬂ ale:rts. Gl_*eate unigue ID and tail messages, and_ the
readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4- Mark 4.

channel receiver voting ® clock time
announcements and function control ¢ 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

Imitry

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Eilm Park, Groveland, MA 01834
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Homing IN

Number 18 on your Feedback card

Joe Moell PE. KBOV
PO Box 2508
Fullerton CA 92633

T-Hunters to the Rescue

Last August 7 was a typical Saturday
at the top of Skyline Drive In Fullerton.
By 7:45 p.m. a dozen cars, trucks, and
vans formed a row on the roadside. Un-
usual antennas—quads, yagis and
dopplers—were mounted on top or
through the windows of each.

| joined the circle of hams of all ages
laughing and chatting, as another ham
walked 1o each vehicle and wrote down
its odometer reading. A radio direction
finding (RDF) contest, called a foxhunt
or T-hunt, would begin in 10 minutes.
None of the hams knew where they
would end up that evening, nor what
they would find.

Radio Direction Finding

When a pilot or a boater is in trouble,
radio rescue devices bring help to the
scene. Emergency Locator Transmilters
(ELTs) for aircraft activate on impact to
signal the location of a crash scene.
Emergency Position-Indicating Radio
Beacons (EPIRBs), which are manually
activated by sailors in distress, share
the ELT frequencies.

ELTs and EPIRBs transmit a distinc-
tive lone to altract atiention. Newer
ones transmit digital registration data,
t00. Bul despite their names, they do
not transmit the coordinates of their lo-
cation, 50 they must be found using
RDF techniques. As members of the
Civil Air Patrol (CAP), Bob and Cathy
are always on call fo begin tracking
when a beacon comes on the air in the
Los Angeles metropoiitan area.

CAP, an auxiliary of the US Air

k . [
el tHi d \

One team had broken away from the Photo

group. Bob Miller N6ZHZ and Cathy
Livoni KDECYG were removing their
four-element 2 meter quad and substi-
tuting an eight-element UHF quad.
Soon they would put on the blue jump
suits that they keep close al hand. Bob
had just been alerted by pager to the
presence of an emergency beacon sig-
nal on 243 MHz.

Force, is a non-profit organization of avi-
ation-minded civilians from all walks of
life. The California wing of CAP is re-
sponsible for tracking all on-shore
ELT/EPIRB activations in the state and
performs air/ground searches when
crashes occur.

Civilian ELTs, some military aircraft
ELTs, and most EPIRBs transmit on
both 121.5 and 243.0 MHz. Other mili-

A. Civil Air Patrol Captain Bob Miller N6ZHZ is testing his new dual-band
mobile quad with four elements for 121.5 MHz and seven elements for 243.0 MHZ.
He is Commander of Brackett Composite Squadron 64 in La Vieme, California.

tary aircraft and survival beacons emit
only on 243.0 MHz. The newesl EPIRBs
transmit on 121.5 for 50 seconds, then
send a shorl data burst on 406.025
MHz.

A Sleepy Seaman

The next morning, as T-hunters re-
hashed their competition on a UHF re-
peater, Bob toid the slory of his and

Cathy’s evening. They had traced the

What is DSP? DSP allows the
“construction” of various filters of
greal complexity by using computer [+
code. This allows us to have easy
access lo a variety of filters, each
perfectly optimized for whatever
mode we are operaling. The DSP |l
has been designed to operate in 10
different modes. Four filters are optimized for reducing interference to SSB phone signals
from CW, heterodynes and random noise interference. Four more filters operate as
“brick-wall” CW bandpass filters. The remaining two filters are designed for reliable
recovery of RTTY and HF packet radio information signals. A single front panel swilch
selecls any of these filters. Easy hookup to rigs speaker jack.

* The WOGRH DSP |l is the most popular DSP on the market —
Thousands in use worldwide!
WSOGR DSP Filter..........c.c.coerereeseres $299.95 12V DC Power Supply.........ccoen..... $11.95

SDP-600

Make and receive phone calls from your mobile rig or handie-talkie with
your own personal autopalch. Connection is easy — just hook-up to the
mike and speaker jacks on your base station rig and plug into the phone
line! Complete control is assured through touch-tone access codes that

[ Wammasewsa

New data! New Program!
Great Circle Beam Heading
HamBase 3.06 is packed with all of the new features
you have been asking for:
* Browse by Name. SRR L
» Browse by Callsign. A e
* Browse exported Files. Throw away your
= Export data in all the popular database formats. ,aanifying glass...
Address labels; Fixed format; Delimited by commas,
tabs, comma-quotes; calisign only.
* Generate mailing labels from Callsign Lists.
= Color menus and popup Help screens.
* Export lists by State, County, and Zip Code.
« Split databases to multiple hard drives and floppy disks.
* Same Low Price. HamBase 1994 is only $49.95.
Available in 3 1/2* or 5 1/4° IBM PC format (specily)

jCom Transceiver Control Computer Interface

The j*Com Transceiver Control Computer Interface is functionally identical to the
Kenwood IF-232C, Icom CT-17, Yaesu FIF-232C, Ten-Tec 305 and Heath
computer interfaces. It will work with all radios and rig control software which use
these interfaces.
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you set and change at will. Long distance toll access is controlled by
special code that you set, preventing fraudulent usage. All programmable
codes and set-ups are slored in special non-volatile memory immune to
power failures. Repeater owners use the SDP-600 as well for reliable and
solid repeater autopatches. Power required is 12 volts DC at 100 MA.
Experience the freedom of owning your own autopatch, on you own
frequency, to use when
and as you wish. The
SDP-600 is made in the
USA and carries a one

« No external power supply is
necessary. The j*Com TC Interfaces
require very little power for operation,
This power is obtained directly from
the computer COMM port.

= All electronics are enclosed in the

shielded DB-25 connector hood.
RF1 susceptibility and radiation is reduced.

$54.95

= Fully assembled and tested.

year warranty. « Fully Hardware and Software Compatible. Works with all rig controlled software —
Free shareware disk included!
SDP-600 Personal
Autopatch, fully wired ORDERS CALL 1-800-446-2295 ORDERS ONLY
........................ 5249.95 — TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555
SDPA 12 voit power jor tafund. Add 8405 Tor % il B i

f
Surt » madl. COD
eyl

L | L
5 lax, Sl-day parts warranty an Kil pars

RAMSEY ELECTRONICS. INC 793 CANNING PARKWAY VICTOR NY 14564
CIRCLE 55 ON READER SERVICE CARD

supply unit....$11.95
*COM = 793 CANNING PKWY « VICTOR, NY 14564

1-year paris & fabor w
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Photo B. Cathy Livoni KD6CYG publishes the official T-hunt calendar and hunt
list for Southern California. She recently joined CAP and uses the Little L-Per o
sniff out emergency beacon transmissions.

243 MHz signal to a home 17 miles
from the hilliop, where a US Navy man
was asleep on a couch with a personal
EPIRB lying next to him.

“The sailor had found the beacon in
an emergency provisions bag he had

X

purchased from another sailor aboard
ship,” Bob announced. “He didn't know
what it was. He had been playing with it
and managed to tum it on. He was tired
because of his long driving frip from port,
s0 he put it down and went fo sleep.”

Whenever possible, pilols monitor
ELT frequencies for rapid discovery of
activations. Since the mid 1980s, how-
ever, most transmissions are detected
by satellites in the SARSAT/COSPAS
program. Three Russian COSPAS birds
monitor 121.5 and 406.025 MHz. Three
US SARSATS hear these frequencies,
plus 243.0 MHz.

The low-orbit high-inclination tracks
of SARSAT/COSPAS satellites put one
over any given point on earth about ev-
ery two hours. Doppler shifts of the
downlinked beacon signals are comput-
er-processed to determine their point of
origin. Accuracy of the fixes varies from
dead on to 20 miles off, depending on
the signal quality and the satellite path.

Beacon signals received by satellites
are relayed by downlinking terminals to
SARSAT/COSPAS mission control cen-
ters. Coordinates of US “hits™ are
passed to the Rescue Coordination
Center at Langley Force Base in Vir-
ginia, which in tum notifies the agency
having jurisdiction. If it is the Civil Air
Patrol, a local Mission Coordinator (MC)
is assigned and volunteers are alerted
by phone, radio, and pager.

Speedy RDF Saves Lives

CAP's Lt. Col. Pat Robinson
WABO0IS began lracking ELTs when
they were first mandated for aircraft in
1972. Since that time, she has discov-
ered three unreported crashes. As we
ly on her leash, 1 first got a search dog

after we accidentally walked by a crash
at night in the Sanla Ana mountains,”
she told me. “We smelled the smoke but
thought it was coming from a campfire
below us.”

There are over 4,000 dues-paying
CAP members in California, but only a
lew are RDF experts. Pat, Bob, and
Cathy are dispatched to find about 90
percent of the activated ELTs and
EPIRBs in the Los Angeles basin each
year, coordinating their searches on one
or more of the seven Southern Califor-
nia CAP repeaters just oulside the 2
meter ham band. They say that 98 per-
cent of the reported beacon transmis-
sions are accidental, not calls for help.

According to Pat, "We have found
activated ELTs and EPIRBs in almost
any place you can imagine, including a
dumpster in Costa Mesa, a junkyard in
Oxnard, a UPS container on an incom-
ing train, and even in one of our own
CAP planes. One night | was invoived in
tuming off an ELT on an L-1011 at On-
lario airport. It was being delivered to an
Arab oil baron the next day, with $17M
worth of modifications. The bathroom
had gold fixtures.”

“Occasionally | go as long as a
month without a call, but sometimes |
get three in a day,” Bob says. "They
bunch up in bad weather. It seems like |
have found half my ELTs in the rain. Of-
ten water leaks into a plane and causes
a short across the power swilch. These
are the hardest to find because they
have marginal signal, often with no

HAM STATION

P.O. Box 6522
220 N. Fuiton Avenue
Evansville, IN 47719-0522
Store Hours
MON-FRI: 8AM - 5PM
SAT: 9AM - 3PM
CENTRAL TIME
SEND $1.00 FOR

NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, KENWOOD, YAESU

FOR SERVICE INFORMATION CALL
(812) 422-0252
MONDAY-FRIDAY

TERMS:

Prices Do Not Include Shipping.
Price and Availablity Subject to
Change Withoul Notice
Most Orders Shipped The Same Day
COD’s Welcome

IC-735
HF Transceiver

iCom And The Ham Station
Celebrate New Products At

Great Prices And Special Prices

On Old Favorites.

*1€2340

IC2700
2 Meter 440 Mobile
_...wiremote mike capability

w2 Meter 440 1.2 Mobile

*2B1 H ......2 Meter Mobile

T21A .covviiianenee 2 Meter HT
Delta 100

2 Meter 4401.2 Mobile

*281 H.......2 Meter Mobile

IC-A1A

IC-2330A 2M/220MHz Mobile

2M/440/1.2 GHz HT

IC-V21AT 2M/220MHz HT
IC-X2A  440MHz/1.2GHz HT

IC-2iA
2 Meter HT

HF Transceiver

IC-728

HF Transceiver

IC-W2A
2 M/440MHz
Handheld

* “This device has nol been approved by the Fedaral Comrmunications Commission Thes device s nol, and
may not be. cffered for sale or iease or sold or leased untd the approval of the FCC has been obtaned

USED EQUIPMENT BBS 812-424-3614

LOCAL INFORMATION

ORDERS & PRICE CHECKS

800-729-4373

MNATIONWIDE & CANADA

812-422-0231

FAX B12-422-4253
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modulation. They may be intermittent,
disappearing after the rain stops.”

Since many false ELT activations oc-
cur in hangars, CAP has convinced
some airporis to buy their own RDF
sets, so that when ELTs are reporied,
airport personnel can secure them
quickly. Harbormasters have not done
this, however. “I've done more hunting
of EPIRBs lately than ELTs," says
N6ZHZ. “I've found them in vessels of
every size, even in a jel skil

“One day, after the Coast Guard had
been searching unsuccessfully for an
EPIRB, CAP was called for assistance., |
went to the harbor where there was a
helo circling, trying unsuccessfully to DF
the unit. After a few minutes, | found it. It
was on one of the Coast Guard's own
cutters!”

WABOIS tells of tracking a signal o a
vessel al the Wilmington boatyard. “it
had barnacles all over everything, in-
cluding the glass, and it smelied to high
heaven. The EPIRB was inside the cab-
in, The boatl had sunk, staying under 60
feet of water for four months without the
device activating. After they pulled it up
and the water drained out, the EPIRB
lipped over and turned on, We switched
it off and left a note on it. The next day
we were called out and ended up find-
ing the same beacon, moving this time.
Someone had found it and was taking it
home in a truck."

Any signal on 121.5 or 243 MHz can
interfere with the sensitive satellite
tracking system. FCC regulations call

for shielding of computers and other de-
vices that can emit RF on these fre-
quencies. Your local cable company
cannot use channels containing
ELT/EPIRB frequencies unless it can
demonstrate adequate system shield-

ing.

CAP RDFers frequently have 1o track
down such sources of QRM. "It doesn’t
take a lot of RF to key some of the
satellites,” Bob says. “We turned off an
interfering word processor one evening.
| got a call the following morning from
the MC saying that it was back on. |
went back to find out that it was still off.
The signal was coming from an identical
model in the office next door. | looked at
the serial numbers on the two and they
were consecutive.”

Don't Mess With These T-Hunters

Persons who accidentally activate
ELT/EPIRBs or creaie interference on
their frequencies must immediately
cease their emissions when notified or
face prosecution. *"Mosl people are co-
operative,” says Pat, “although one man
threatened to shoot us.”

CAP’s beacon searchers can get
prompt backup from the authorities
when necessary. N6ZHZ had to over-
come resistance from the employees
and night manager of a telephone com-
pany repair center. “He refused to turn
the offending piece of test equipment
off,” says Bob. “| had the Mission Coor-
dinator call him, and he rudely told the
MC to ‘go pound sand.™ So the MC had

Fhoto C. With over 20 years of experience, search and rescue volunieer Pal

.

Robinson WABOIS is quick to embrace new technologies such as salellite naviga-
tion units. CAP makes extensive use of these devices to pinpoint crash locations.

an Air Force Colonel call o politely ex-
plain the situation. Again, he didn't rec-
ognize anybody as having jurisdiction 1o
tell him to turm off his test equipment,
and he used four-letter words 1o say so.

“So the Air Force had the FCC and a
US Federal Marshall go out the follow-
ing morning with a search warrant. They
arrested the facility manager as he
came in, arrested the night manager

Since 1987

Serving The LORD

THE POWER STATION

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

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its’ life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you ""YOUR BATTERY IS NOW DEAD.” The orer & s17.10 Shipping.
voltmeter can even be used to measures voltages of other sources.

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

Joe Brancato

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

CA Residenis Add B 1/4% Sales Tax, Candian Residents Please Send U S Money

lmave a message

! you wish more information please send a SASE 1o the above Address. For COD
orders. call (310) 433-5860. outside of CA Orders Only call (B00)933-HAM4 and
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who had given them a hard time, and
seized the offending equipment. It went
to court, and based on my written state-
ments and deposition, the night manag-
er ended up with a 2-1/2-year prison
sentence, which was commuted to pro-
bation. They fined the phone company
$10,000, and the facility manager was
fined, too.”

N6ZHZ credils ham radio with help-
ing him develop his RDF expertise. He
began T-hunting three years ago. “I
couldnt find anybody 1o train me in the
CAP,” he says. “Then | got into amateur
radio and met the Southern California T-
hunters. It didn't take long belore | was
hooked.”

But beacon hunting is quite different
from foxhunting. “On a mobile mileage
hunt, you get a comforting level of signal
at the starting point,” says Bob. “There's
not a real sense of urgency to go gel it.
Whereas with the ELT, you often start
out without hearing the signal and won-
dering when you'll be able to."

When his beeper sounds off, Bob
knows lives may be al stake. “There's
more of an adrenaline rush hunting
ELTs,” he says. “But the same skills
apply. The hardest thing for me to do
is bounce back and forth. In ham T-
hunting, teams don't share information.
The rule is—no clues! In CAP, the ob-
ject of the game is to share signal
strength and bearing info, and try to get
somebody to find the transmitter as
rapidly as possible. It takes a change of
mindset.”

Searching on foot for a signal at
close range is sometimes called “sniff-
ing” by ham foxhunters. Bob says his
sniffing skills get a real workout in CAP
searches. One night he tracked a 121.5
MHz signal to a storage room in an air-
line's repair facility at Los Angeles Inter-
national Airporl. Inside were 800 ELTs!
Which one was transmitting? Bob's
sniffing equipment led him to a comer of
the room, where a box of beacons had
accidentally been placed on the power
switch of one ELT, tuming it on.

L-Pers Versus Quads

The Little L-Per by L-Tronics of San-
ta Barbara, California, has become the
de facto standard RDF set for beacon
tracking. it has two vertical dipoles on a
wooden frame, plus a sensitive receiver.
in the DF mode, the dipoles are
swilched rapidly between two cardioid
patterns, giving a sharp left-right direc-
tional indication on the panel meter.

Operation of the L-Per appears the
same as Time-Difference-Of-Amrival sets
described in previous "Homing In” in-
stallments, but its design principle and
circuitry is quite different. Whereas
TDOA units work only with FM re-
ceivers, the L-Per uses AM detection for
optimum performance in the AM aircraft
bands. Many hams use L-Pers for fox-
hunt sniffing, but the receiver’s four
crystal-controlled channels limit its ver-
satility on ham bands.

Like many other CAP RDFers, Patl
uses a pair of mobile whips with her

L-Per when driving. Her dash-mounted
indicator tells whether the signal is left
or right and includes a signal-strength
meter. “| can't turn the antenna,” she
says, "so | turn the vehicle. In the city, if
it's off to the right, | turn right, go to the
next street and see where il goes from
there. L-Tronics recommends a second
set of antennas to indicate fore and aft,
but | like it this way. | can make a big cir-
cle and point right to the target. | can al-
most pick out the exacl plane from
across an air field.”

Bob wants CAP to add high-gain an-
tennas like quads and yagis to the
equipment pool. "My quad has a lot
more gain,” he says. "And you can add
it to the L-per receiver for very high
sensitivity and increased range. | can
rotate the quad and not have to turn
the car lo get a precise heading. | can
twist the boom to horizontal polariza-
tion to reduce re-radiated signals from
airport antennas and structures. My
biggest problem is convincing people
to drill holes in the roofs of their cars.

“With the quad, | am able to pick up
a 243 MHz ELT two to five miles miles
before the L-Per's antenna will hear it
When there are two or three ELTs chirp-
ing simultaneously in hangers at an
airport, | can use a high-gain quad to
track one at a time, listening to the
differences in tone sweep rate of each
one."

Help Wanted: T-Hunters Please Apply
The Patrol needs more RDFers and

search/rescue volunteers, especially in
Florida and California, where the most
ELTs and EPIRBs are registered. “Here
in California, we do the most search fly-
ing of any state,” boasts Pat. “We go out
in all kinds of weather.”

"We cover a wide variety of rugged
terrain, from coastline to mountains to
flat desert,” Bob adds. “So we have
strict membership qualification require-
ments and a thorough training program,
plus regular exercises. We can't go out
o look for a pilot and then have to tumn
around and rescue our own.”

Men and women over 18 years of
age can become full CAP members.
Boys and girls over 13 who have com-
pleted sixth grade are eligible to be CAP
cadets. CAP provides vehicles, aircraft,
and RDF gear for searches and training.
But the most active searchers eventual-
iy buy their own, to ensure reliability and
instant availability.

A tip of the hat to these three hams,
plus all others who are using ham radio
techniques to help save lives. If you
want to learn foxhunting techniques and
participate in an important public ser-
vice, CAP can use you. If you win lots of
T-hunts and are willing to respond to
phone calls in the wee hours, CAP
needs you. Inquire at your nearest air-
port to find out about local CAP RDF
activity. If that doesn’t work, contact
CAP National Headquarters at Maxwell
Air Force Base, Alabama 36112. The
phone number for CAP Personnel Cen-
ter is (205) 593-5463.

TOWNSEND ELECTRONICS, INC

P.O. Box 415, Pierceton, IN 46562 219-594-3661
TRANSCEIVER KITS & RADIO MOUNTS

Complete transceiver for all
HF Amateur Bands. Digital
readout kits for all receivers
and transceivers. Professional
looking gear for your shack
that you can use. We carry
kits from C. M. Howes,
Walford Electronics AND we
carry the entire TEJAS RF

80 or 40 meter, 5 Watt, HOWES
CW transceiver Only
160 Meter DSB Phone XCVR, 3
to 10 Watts PEP.............. $134.95
80 meter SSB transceiver, 10 to
35 Watts PEP......
80/40/20 TRI-BAND SSB
XCVR. 12 to 40 Watts..$399.95
Digital readout kit for any
superhet or DC receiver or
transceiver.........
This 1s just a sample listing of
the gear we have for you to
BUILD for your shack.

............ $239.95

e 11095

$164.95

Heavy Duty HT Mounts will
mount any Hand Held in
almost any vehicle
Mobile radio mounts for
heavier mobile ngs ....$39.95

$29.95

Mounts for multiple rigs

TECHNOLOGY line.

Send $1.00 to address above garting at

crersiased39.95

for our newest catalog!
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Carole Perry WB2ZMGP
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Remembering the Forgotten
Art of Memory

In a recent graduate course | was
taking, the professor asked how many
of us thought that memory could be im-
proved by exercising it—that is, to
memorize dales, poeltry, and so on.
Then he asked how many of us
thought that, like certain genetic traits
such as eye color, you can't do any-
thing about improving your memory.

The answer, according to the latest
psychological research, is neither.
Memory isn't a muscle, so exercise
doesn't make it stronger. Yet, according
to my professor and others who re-
search the vagaries of human memory,
there are things you can do to improve
your memaory.

As a teacher of ham radio, | of
course have many situations where |
have to tell the kids to simply memorize
something. In my opinion, memory
strategy is a very important skill to
teach. Good memory skills can en-
hance the learning of “higher order”
skills such as comprehension and criti-
cal thinking. Memory skills can help
children master the basics so they
have the tools to build on for higher-
level concepts. | am always amazed at
how many children are lacking in the
simplest of organized methods of how
to retain and then retrieve wanted data.
Because so little emphasis is placed on
this skill by most teachers, the kids re-
ally seeam to enjoy the lessons | do on
memory techniques. Now If | can only
remember what they are so | can share
them with you.

Any of the following seven steps can
be adapted or modified to fit the appro-
priatle age and ability group you're
working with. In my experience, adults
as well enjoy getting a refresher course
in memorization techniques.

1. Chunking. This means grouping
several items into one piece that's as
easy to remember as a single item. We
recall an acronym like UNICEF as a
single name, not as six letters. Many
students already know about using the
word “HOMES" to prompt the recall of
the Great Lakes: Huron, Ontario, Michi-
gan, Erie and Superior.

Psychologist Laird Cermak, author
of Improving Your Memory, urges us fo
make up our own chunks. His example:
For a picnic, you need milk, soda, beer,
salami, bologna, hamburger, napkins,
paper cups and paper plates. That's a
lot to remember, but you can make it
easy. There are three drinks, three
meats, and three paper goods. Use the
first letter of each category—d.m,p—to
make a word: damp (bad for picnics).
Remember that, and you'll recall the
categories, and then the items in each.

2. External memory. This refers to
all physical devices that help you re-
member: lists, memos, diaries, and
alarm clocks. When all else fails,
there's always a deliberately misplaced
object like a string around your finger
to jog your memory.

3. Associations. Visual images are
one effective form of association. To re-
member names, think of a visual link
between a person’'s name and some
facial feature, or think of a word you
can make a visual association with that
is @ sound-alike for the person’s name,
You just met Jim Purdy who has a ra-
dio you'd like to buy. Think: I'll feel pur-
ty bad if | can't get the radio from Jim.

4. Reliving the moment. Studies
have shown that sensory impressions
are associated in memory to what
we're learning, and later help remind
us of what we've leamed. If you're try-
ing to recall a name or a fact, picture
the place in which you learmed it, the
people around you at the time, or how
you were feseling. If you're trying to re-
member where you lost something,
mentally retrace your steps. Many stu-
dents remember the names of ham ra-

Photo A. Children remember better when they actively participale in demonsirations.

dio guests | invite to class by recalling
what part they personally played in the
person’s demonstration. Students al-
ways have a better chance of remem-
bering an experience they've actually
participated in.

5. Mnemonic pegboards. We've all
seen performers who remember scores
of names called out by people in the
audience. They don't have unusual
memories, they've previously memo-
rized a set of words or images 1o which
they mentally attach the names. It's
easy. Firsl, memorize these 10 “peg-
words.” They rhyme with the numbers
one o 10: one-bun; two-shoe; three-
tree; four-door; five-hive; six-sticks;
seven-heaven, eight-gate; nine-line;
ten-hen. Now make up a list of 10 other
words and number them. Link each
one to the pegword with the same
number by means of an image. If your
first word Is license, picture eating a
bun while you study from your license
book. If your second word is radio, pic-
ture your shoe on top of your radio.

6. Mediation. This means attaching
the items of a list 1o some easily-re-
membered "mediating” device, such as
the jingle most of us use to recall the
lengths of the months: * 30 days hath
September . . . * Making up your own
mediators can be fun, especially when

you do it with the kids in a classroom.
Before leaving for Christmas vacation
we made up a list of items to take care
of in our classroom. We listed on the
board: give out plants to children, lock
up the radio and other ham gear from
our shack, make sure the ham radio
telephone answering machine was
turned on, lower the thermostat in the
room, secure the windows, bag all the
garbage from our class party, lock the
door with the foxlock where the radio is
kept. From the first letter of each item
comes the silly sentence: “Peter Rabbit
takes Tums with gourmet dinners.”

7. Weaving it into the web. All of the
above methods are useful for recalling
simple lists and names. But with more
complicated information, you can't
merely memorize; you have to connect
it to the many related items you already
know. According 1o psychologists, that
is the best way to retrieve it later.

Now you've got seven ways to teach
kids how to increase their memory pow-
er. If only you could remember them all!

Don't forget to be on the lookout
for articulate youngsters who would like
to be guest speakers at the Dayton
Youth Forum. Please have them con-
tact me at (718) 983-1416, or write to
P.O. Box 131646, Staten Island NY
10313-0006. 73]
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The World of Ham Radic/ =%

and CALLSIGN Database ' ‘2

The World of Ham Radio CD-ROM which is dedicated
to amateur radio software, now includes the FCC ham
call sign database. Scan over 750,000 US ham calls in
just seconds with CALLSIGN. You will have the latest
releases in ham radio software from all over the World
at your fingertips, using CDVIEW to guide you while
viewing over 7,000 IBM files, over 1,000 radio mods,
and thousands of SWL frequencies. USA shipping $3,
Foreign air $5, Amsoft PO Box 666 New Cumberland
PA 17070-0666 USA, Facsimile orders: 717-938-6767
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HAM HELP

Number 20 on your Feedback card

We are happy to provide Ham Help listings free on a space available basis. To
make our job easier and lo ensure that your listing is correct, please {ype or print
your request clearly, double spaced, on a full (8 1/2° x 117) sheet of paper. You
may also upload a listing as E-mail fo Sysop fo the 73 BBS /Special Events Mes-
sage Area #11. (2400 baud, 8 dala bits, no parily, 1 slop bil. (603) 924-9343).
Please indicate i it is for publication. Use upper- and lower-case letters where ap-
propriate. Also, print numbers carefully—a 1, for example, can be misread as the
letters 1 or i, or even the number 7. Specifically mention that your message is for
the Ham Help Column. Please remember to acknowledge responses to your re-

quests. Thank you for your cooperation.

| am trying to help a local neighbor-
hood crime watch group that is in need
of CB radios/scanners for their crime
patrols. Any type accepted: 23 chan-
nel, xtal, minor repairable, etc. Please
help fight the crime that is taking over
our neighborhoods, by donating those
radios you no longer use. THANKS!
Rob Bellville NINTE, PO. Box 892,
Northboro MA 01532-0892.

| have an ICIR ASTRO 200A HF
Transceiver. | Need the Instruction or
Service Manual. | will cover the copy
fee, or will copy it and return the manu-
als. | heard that the radio might have
been bought by Swan and continued
for a time. John Przychocki, 115 Mon-
tague Sl., Brooklyn, NY 11201-3457.

| need information on how to set up
a YAESU FT-726 to tune the receiver
or transmitter above and below 2 me-
ters, 6 meters and HF Conv. ranges.
Does anyone have any modifications?

N8ZAW, PJ, P.O. Box 32, Xenia OH
45385.

| would like to purchase TTL con-
neclors for the emerging ham popula-
tion of Slovakia. Please contact me
with the price, or with the names of
Commodore clubs. (The C-64 is popu-
lar in Slovakia.) Paul Taylor OM9AAK,
1 Penfield Ave., Croton-on-Hudson NY
10520.

WANTED: Schematic and/or manu-
al for a SILTRONICS 1011D. Vintage
approx. 1976. 11 meter RCV, 28.5 to
29.0 MHz SSB XCV. I'll pay for copies
and postage. Thanks. Ron Gardin
KBBKOV, 3297 West 94th St., Cleve-
land OH 44102-4855. Tel: (216) 961-
1878,

WANTED: Operating Manual for
KENWOOD TR2400 2 meter transceiv-
er. Will pay copy costs. E. Danielezyk
K9SXU, 8 Lioyd St., Cary IL 60013.

High Performance

PacTOR /| AMTOR

Use an ordinary RTTY terminal unit such as
CP-1, CP-100, TU-170, ST-6, ST-5000,
ST-6000, etc. with G4BMK’s BMK-MULTY
software running in your IBM-PC or compatible.
A TNC is not needed! (but we do have an
adapter for PK232). Version 3 now available.

Detailed literature upon request. Prices:
Base communications package with AMTOR,
RTTY, CW and QSO/callsign logging database
$95. Base + Pactor $145. Extended audio
package adds Audio Spectrum Analyzer, HF
WEFAX and SSTV reception. Base + Extended
$140. Base + Pactor + Extended $175. Pactor
alone $50. PK232 Adapter $49. Shipping $3.
VISA/MasterCard accepted.

Amateur callsign required with order.
Please state 32 or 5 inch disk preference.

Schnedler Systems AC4IW

P.O. Box 5964
Asheville, NC 28813

(704) 274-4646

2-1000 MHz In One Sweep!

AVCOM's New PSA-65A Portable Spectrum Analyzer

The newest in the line of rugged
spectrum analyzers from AVCOM
offers amazing performance foronly
$2,855.

AVCOM'S new PSA-65A is the
first low cost general purpose port-
able spectrum analyzer that's
loaded with features. It's small,
accurate, battery operated, has a
wide frequency coverage - a must
for every technician’'s bench. Great
for field use too.

The PSA-65A covers frequen-
cies thru 1000 MHz in one sweep
with a sensitivity greater than -90
dBm at narrow spans. The PSA-
65A is ideally suited for 2-way ra-
dio, cellular, cable, LAN, surveil-
lance, educational, production and
R&D work. Options include fre-
quency extenders fo enable the
PSA-65A to be used at SATCOM

VERT s used 10

SWEEP RATE controls the POsition the dispiay
speed of the sweep across 0N he scréen
the CRT

or 2 dBDIV

Ponable attractvely styled
package and ergonometr-
cally engnesred front panel :
T— "
Large bright screen for e
oulooor and indoor use

POWER switch has 3

posmons: Battery Operation,
Standby and AC Line Opera-

on rear panel for 12 volt
operation

BAT CHG switch recharges PSA-65A 1o
B0% capacity in approx. 6 hours

SCALE selects an amplilude 5
sensitivity of ether 10 dB/DIV digit LCD display

tion. Ext. DC Power switch —ta--ﬂﬂ-' >

CENTER

FREQUENCY JUNING adjusts the center frequency of the

analyzer so thal signals of interest appear al the
center ol the deplay anc ther frequency s read
out on the LCD.

REFERENCE LEVEL acjusis
Input aftenuator and IF gain
Calbrations in dBm and
dBmv are provded

ZERO SPAN nsiantly places
analyzer in Zero Span modse
and actvates awdo
oemoduiator for convanent
""" MONRonng.

SPAN conirols the width of the
spectrum being displayed and
automatically selecls optimum
resolution filter,

RF INPUT accepts signals o be
observed from less than 2 Mnz fo
greater than 1000 Mhz.

AUXILIARY suppans present
and future optional
accessories for the PSA-B5A

and higher frequencies, audio AUDIO OUT drives low AUDIO DEMOD . e
demod for monitoring, lo riodic impedence earphone o activates audio demod redluces the width of
- At speaker. intemnal speane! board and sets audo the specirum Deing displayed ‘o

antennas, carrying case (AVSAC), conided wilh aglionsl dmod. evek

and more.
For more information, write, FAX
or phone.
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

closer signal examnaton ang
enhancad ampltude accuracy

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
804-794-2500 FAX: 804-794-8284
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Number 21 on your Feedback card

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

While doing a review on the Howes
transceiver kits, | found they lacked
even the simplest T/R switching—it's
done manually with a front-panel-
mounted switch. The lack of a
sidetlone also proved frustrating to me.
The kit did have a module for RF
sensed sidetone generation, but that
required a second speaker; one
speaker (or headphone) for the receiv-
er and another for the sidetone. |
toyed with the idea of using a pair of
sliereo headphones—one side for
sidetone, the other for receive audio. |
trashed this idea based solely on my
experience with stereo headphones
and amaleur receivers.

Stereo headphones have an audio
response much too wide for pleasant
listening. A 10 kHz beat note can real-
ly be appreciated after hearing it
through a quality stereo headsel. Re-
ducing the audio bandwidth is espe-
cially important with a direct conver-
sion receiver.

S0, 1o fix both problems, | built up
the circuit shown in Figure 1. It's a
combination QSK module with
sidetone generator. It also has a reed
relay lor keying the emitter lead of the
driver transistor used in the Howes
transmitter. Today’s electronic keyers
normally use a transistor pulling the
key line to ground. This method works
very well . . . most of the time. But, the
emitter-collector junction, with its 0.7
volt drop, will not pull the key line all
the way to ground. This may cause
trouble when keying a rig using emitter
keying, such as in the Howes
transceiver,

Another drawback with the Howes
system of T/R control is the ability to
key the transmitter without swiltching
the antennas. This could destroy the
PA transistor in the transmitter, or
cook the receiver. My QSK module
prevents this from happening.

The QSK Module

A multi-pole relay does the swilch-
ing between the receiver and the
transmilter. The relay swilches anten-
nas, grounds the receiver's front end,
and has several contacls left over for
other tasks.

The reed relay keys the transmitter
while the sidetone is injected into the
receiver’s audio chain. You can adjust
the delay between transmit and re-
ceive with a front panel control. This
control replaces the manual T/R
swilch on the transceiver. It's possible
to get full QSK, if you don't mind the
clicking of the main relay as you key.

In our bells and whistles depart-
menl, a red LED glows when the mod-
ule goes into transmit mode. | installed
this LED behind the transiucent face
of the meter. It looks nice and, best of

Low Power Operation

all, you don't have to drill any more
holes in the front of the ng.

How It Works

A stable +5 volt reference voltage
is supplied by U3, a 7805 regulator. A
small load Is placed on the 7805 by
R15. This helps keep the regulator
stable. One section of an LM324 |s
used to buffer the output of the regula-
tor. In a circuit like this, the use of a
buffer for the reference is overkill, but
since the amplifier was available, |
took advantage of it. The +5 volt refer-
ence is used by the delay circuit. Ca-
pacitors C6 through C8 are required 1o
ensure stability. The entire QSK mod-
ule is protected from reverse polarity
by D1, a 1N4002 diode.

The QSK module is keyed by
grounding the junction of R1 and R2.
Normally, this junction is 3 volts. Re-
sistor R3 and C1 help to remove any
noise on the key line. Amplifier U1A
buffers this key line before sending it
out. The output of U1A is normally
high. Keying the QSK module pulls the
junction of R1 and R2 to ground. The
result is a low at U1A’s outpul.

With U1A output sitting high {(un-
keyed), it goes to three different sub-
circuits: sidetone generator, delay
driver, and transmitter keying. The
sidetone generator is a 555 timer
(what else?) and is kep!t off by Q2.
This keeps the timer's reset pin heid to
ground. When the QSK module is
keyed, Q2 turns off, allowing the
timer's reset pin to go high. The result-
ing output of the 555 is filtered by R15,
R16 and C9. This filter clips off the
edges of the square wave to make it
easier to listen to. DC blocking is
provided by C10. The output level is
set by trimmer R17. The resulting 800
Hz tone is fed to the receiver board
via the center terminal of the volume
control.

The delay circuit takes the high
from U1A and compares it 10 the refer-
ence voltage. When the QSK
module is unkeyed, U1C out-
puts a high, charging up C4
via D2. This output is com-
pared against the reference
voltage by U1D. As long as
the input Is higher than the
reference Q3 remains off.

Keying the QSK module
changes things. U1C turns
off, and C4 begins to dis-
charge via R8 and R9, the
delay control. When the
charge on C4 is lower than
the reference on U1D pin 13,
it outputs a high turning on
Q3, a power MOSFET. The
relay then closes and the an-
tennas swilch. Diode D4 pro-
tects Q3 from the EMF
caused by the relay coil's col-
lapse.

Transistor Q4 inverts the
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output of UTA. With Q4 on, Q1 is
turned off. When Q4 goes off, Q1
tums on and keys the rig via the con-
tacts of the reed relay. Transistors Q4
and Q1 follow the keying at the R1, R2
junction. The reed relay provides a di-
rect-to-ground keying for the Howes
transmitter.

Construction

Although when first looking at the
schematic the QSK module seems
complicated, In fact it's really two ICs
and some transistors. You could use
fewer components, but | think you'll
get sloppier operation, too.

This module is buill on a piece of
copper-clad perf board available from
Radio Shack. The circuil is simple, so
no PC board is availabile. If you're so
inclined, lay one out if you wish. The
relay is mounted on its side using a
piece of double-sided tape. Diode D4
is mounted across the coil pins and
not on the perf board. | used IC sock-
ets for the LM324 and the 555 timer
chip.

| placed the LED inside an LED
lens before | glued the combination to
the back of the meter's face with a
drop of super glue. The lens does little
to make the LED brighter,
but its flat face makes the
glue hold betler.

It's best to build this cir-
cuit and test as you go.
Testing as you go when
building on perf board can
make troubleshooting eas-
ier, The reference voltage
source would be the first
to go on the perf board,
followed by the delay,
sidetone and finally the
keying components.

After assembly, test the
module out before you in-
stall it in your transceiver. |
left the connections be-
tween the antenna, receiv-
er and transmitter up to
you. It's simple to do. Us-
ing miniature coax, solder
directly to the pins on the
relay. | pre-assembled the
coax belore | mounted the
QSK module inside the

ke
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Photo B. Controller inside the bottom of the Howes fransceiver.

Photo A. The T/R controller is built on a small piece
of perf board. The relay is mounted so ils contacts
are toward the edge of the board.

Howes transceiver. The QSK module
had to be mounted on the bottom of
the chassis. The 50k pot came with
the kit and is placed in the front panel
hole meant for the T/R switch.

Final Notes

If you have more than $10 in this
project, you've spent too much money.
The project has junk box priority! You
can substitute parts without much con-
cermn. You don't have to use a 7805 ei-
ther. A 78LO05 is fine, any 5 volt regu-
lator would work as well. Why, a zener
diode and resistor may work, too.

The 50k delay control is way too
low in value for proper use. Capacitor
C4 had to be a rather large value to al-
low enough delay. Why use the 50k
pot o begin with? It was a leftover
from the Howes transceiver kit. A 470k
pot and 22 uF cap for C4 would be a
good starting point if you want o ex-
periment.

Although this project began as a fix
to the manual T/R switching in the
Howes transceiver, there is no reason
why you can't use the basic module in
your own QRP transceiver. It sure is
simple, cheap and packs a lot of fea-
tures for the money.

——————
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Figure 1. Schemalic for the {a) QSK module and (b) reference voliage regulator/buffer circuits.
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Also the ultimate for scanners beb to 1300 MHz. For Windows TS
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Number 22 on your Feedback card

PACKET & COMPUTERS

Jeffrey Sloman N1EWO
PO. Box 636
Franklin IN 46131

What Are We Doing Here?

As you saw in last month's column,
| was attacked by the oriental death
flu. Well, | am back to about 20% ca-
pacity and I'd like to use this month's
column to talk a little about JNOS, and
some other things. First, last month's
column included an example of an
AUTOEXEC.NOS file from a working
station. It should get you well on the
way to a working station with just a lit-
tle editing. Also included last month
was a table describing how to give
users permission to access various
functions of your JNOS station. In both
cases, there are some version-depen-
dent differences—you’ll need to sort
out what is up with your station by
reading error messages and observing
behavior.

Catching Up

Many of you may be reading this
column for the first lime and have no
clue whal the first paragraph of this
column is aboutl. For you, let's take a
quick look at what has been going on

here for the past few months. Amateur
packet radio is usually thought of as
AX.25—Amateur X.25. This is a ver-
sion of the X.25 protocol used in hard-
wired networking adapted to use on
radio channels. This protocol was de-
veloped quite some time ago—as ham
radio technology goes—and was
made possible for the average ama-
teur by the TAPR TNC1. TAPR is a
group of amateurs in Tucson who de-
cided to develop the hardware 1o
make amateur packet radio a reality.
The TNC1 was the first hardware
and firmware system that understood
AX.25. It was, In effect, a dedicated
computer system-which could be con-
nected to a “dumb” terminal and radio.
With this equipment, amateurs could
communicate via VHF radio circuits for
a reasonable cost. What made packet
special? Well, unlike ASCII (a form ol
Radio Teletype, or RTTY), which had
been used on these same frequencies
in the past, packet had one big advan-
lage-emor detection and correction.
With ASCII transmissions, any ir-
regularity in the signal—noise, poor
propagation, interfering transmis-
sions—would cause data loss. The re-
sult was usually garbled nonsense

and the operator would have to ask for
a retransmission. Packet, on the other
hand, is always error-free from the op-
erator's point of view. This is because
packel radio is based on data “pack-
ets,” technically called frames, which
are managed with an error-detection
and correction protocol. In a packel ra-
dio QS0, each transmission is broken
up into these frames and transmitted
along with a "checksum®™—a number
generated by running an algorithm
(set of mathematical operations)
against the data in the frame. When
the receiving station gets the frame, it
runs its own, identical checksum. If
they match, the frame is undam-
aged—if not, the protocol offers a way
to ask for a retransmission. In any
case, the operator never sees any-
thing but perfect data (though it may
take some time).

All this protocol stuff happens in
that TNC—now a TNC2—and It lalks
through an RS-232 port to a terminal,
loday usually a computer running a
communications program. This ar-
rangement was much better than the
previous digital modes, and it was
quickly adopted. It soon became clear
that a bunch of hams running stations
with dumb terminals or terminal-emu-
lator sofiware was just not going to cut
it. If packet radio was going to live up
to its potential, something else was
needed.

Hank WORLI decided that some

sort of host system was needed.
Something that could store and for-
ward messages and bulletins. WORLI
PBBS (Packet Bulletin Board Sys-
tems) soon became the de lacto stan-
dard for the store and forward sys-
tems, and networks with PBBSs ap-
peared all over the country. Today,
there are many PBBS packages out
there. All of them work hard to interop-
erate, but the standards involved are
more of a gentleman’s agreement
than the law. Still, all things consid-
ered, the packet network works very
weill.

The problem is that PBBS software
expects ordinary AX.25 connections
and acts as if the connected station is
a terminal. There is nothing inherently
wrong with this, and this sort of access
will be needed for a long time, since
many users will only have a dumb ter-
minal available. On the other hand,
many hams are running sophisticated
computer systems capable of being
PBBSs themselves. These users then
run a terminal program which turns
their powerful system into a dumb ter-
minal—what a waste!

The Other Possibility

There is a system which runs beau-
tifully over amateur radio and takes
advantage of the computer in the
shack. It is based on an internationally
recognized set of standards, and in
the right location can let you lilerally

OSO Tutor
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* Runs on IBM compatibles or Macintoshes
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as well as Commercial Radiotelephone and
Commercial Radar Endorsement. Each
program sold separately.

* Work with the entire question pool, or
study questions automatically selected by
the program from your weakest areas.
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* Includes full screen graphics, explanations

on appropriate gquestions and, on the IBM
version, a pop-up calculator.

*Logs multiple study sessions and allows
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* Creates randomly generated sample tests
on-line or printed with graphics on
Epson/IBM or Macintosh printers.

* Public Domain Morse code tutor is
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connect to nearly anywhere in Europe
and many other places in the world
with 5W. When | say connect, | am
talking about real-time keyboard-to-
keyboard connections.

This system includes utilities that
will allow you to compose mail on your
own machine and have it transparently
delivered to the addressee. It lets
users who cannot run their station full-
time get mail automatically in a batch
process whenever the machine is
available. It also includes a program
that allows the error- and trouble-free
file transfers of large (500 MB and
more) binary files, without monopoliz-
ing the frequency, even at 1200 baud.

What is this system? It's called
TCP/IP (Transmission Control Proto-
col/Internet Protocol) and it is avail-
able to the radio amateur in the form
of KASQ NOS (Network Operating
System). TCP/IP—often called just
plain “IP"—is a protocol for communi-
cations and a set of utility programs
that offer the services discussed
above. Phil Karns KASQ wrote the
seminal version of TCP/IP for amateur
radio, and his source code is the basis
for all of the available versions to-
day—and there are lots!

The other thing to be aware of
about TCP/IP is that it is the standard
for communications on the Internet.
Yes, the Internet—our present infor-
mation superhighway. This fact has
led to the use of the Internet—which

goes everywhere—to connect ama-
teurs from all over the world using
“wormholes.” These are point-to-point
connections over the Internet. To get
an idea of the practical effect of this
situation, imagine a theoretical ham in
Bloomington, IN. This is the location of
K9IU, an amateur TCP/IP station con-
nected directly to the Internet. From
this location, our ham can connect to
Hawaii, Australia, California, Chicago,
Holland, and Canada by using a low-
power VHF radio.

Now, you can do this with a normal
packet station, since the NOS pack-
age offers a BBS interface for such
connections. But if you run some form
of NOS, it is possible to directly inter-
act with resources anywhere on the
amateur TCP/IP packet radio netwark.

Getting Started with TCP/IP

S0 now you know why, here's what
we were doing: JNOS. JNOS is a ver-
sion of KA9Q NOS, modified by Jo-
hann WG7J. This version of NOS was
chosen for several reasons, among
them:

It is widely used and available.

It is feature-rich.

It is stable.

It is still being developed—though
Johann has chosen to take a
break.

l use it.

To run JNOS, you need the JNOS

package. You will find many versions

out there and, version 1.07b is the rec-
ommended, though not the latest, one.
You can get this on the 73 BBS (603-
924-9343, 300-2400 baud, 8 data bits,
no parity, one stop bit) and many other
sources. Check any ham radio BBS
that you use—it is most likely there.

You also need a PC, though not
anything fancy. An XT will werk, an AT
is better, a 486 is better yet. You get
the idea: the bigger the better. Finally,
you need a TNC and a radio. JNOS
uses the TNC in "KISS" mode (Keep It
Simple, Stupid), so your TNC must
have this capability—most do, but
check.

The only other thing you'll need is
help and patience. The help you can
get here and where you live; the pa-
tience is up to you. Using JNOS is lots
of fun, and it offers much more than
the run-of-the-mill packet operation.
Keep reading this column as we con-
tinue this series.

A Product You Should Consider

There is a product out there that
has not gotten the attention it de-
serves. It is a good idea, is executed
well, and is very useful to many hams.
The product | am referring to is called
the “PC Packet Station.”

All in One

The PC Packet Station is a 3/4 PC
expansion card with a BayCom 1200
baud packet modem and a 5W two-

channel Motorola VHF radio. Plug this
board into your PC, load the supplied
software, and plug in an antenna—
your packet station is on the air. No ra-
dio wiring, no TNC wiring, no used-up
serial port, and no space taken up in
the shack! This may be just what
many of you have been looking for.
You can also use the unit with TCP/IP
by loading the widely available
AX25DRV driver for the BayCom mo-
dem.

The software supplied is a compre-
hensive terminal program specifically
designed for packet radio. When com-
bined with the PC Packet Station
board, the result is a slick, easy-to-in-
stall-and-use package—a real solution
for many of you.

Another Good Reason To Buy

| don't know about you, but | really
like to buy things that are:

Made in the USA.

Obviously a labor of love.

Supporting a US-based startup
amateur radio manufacturer.

The PC Packet Station fits all three
categories, and deserves your sup-
port. To find out more about the PC
Packet station, contact:

PKT Electronics, Inc.

2668 Haverstraw Ave,

Dayton, OH 45414

(513) 454-0242 (voice)

(513) 454-0029 (fax) 73
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® Silky smooth QSK circuit
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EST.

® Single band transceiver Kit offered on 80, 40, 30, 20. & 15 meters
® |ambic keyer included using latest Curtis Keyer Chip 8044ABM

® Superhet receiver design with diode ring mixer & RF pre-amp

® 4 pole crystal ladder filter followed by an on board audio filter

¢ Switchable HP AGC circuit with manual RF gain control

® \/fo tuning with 8:1 vernier dial covering 100 KHz and RIT

® Sinewave sidetone oscillator w/frequency & level controls

® Full 5 watts of RF output on all bands

® Measures (HWD): 4" x 6 1/4" x 6 7/8" and weighs 47 oz

® 100% complete kit including cabinet, all components and instructions
All coils are pre-wound. PC boards are quality double-sided with
plated-thru holes (except keyer board) and component screen.

® Previous building experience desirable
Send 552 stamp for latest catalog
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9AMo6PM  QAK HILLS RESEARCH

20879 Madison Street
Big Rapids, Ml 49307

Michigan
Reasidents
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GET THE ATV BUG “@&2

New 10 Watt

Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV..W6ORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF

Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.

Hot GaAsfet downconverter varicap tunes whole 420-450

MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callbook or send mpi' of new license.

Call or write now for our comp

ete ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

(818) 447-4565 m-t 8am-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson Lane Arcadia CA 91007

Visa, MC, COD

Tom (WeORG)
Maryann (WBGYSS)
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Bill Brown WBBELK

c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Winterfest

This past January | attended the
annual Monierey, California, hamfest
(called Winterfest). Sponsored by the
Naval Postgraduate School Amateur
Radio Club, this event offers a nice
flea market stocked full of unique
goodies, as well as a great series of
inside booths and forums covering just
about every special interest facet of
ham radio,

This year’'s ATV exhibit was
manned by Doug McKinney KC3RL,
Rene KDBOCP and lan Bible
KE4EAC. One of the unique aspects

=
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Photo A. The ATV carcam system
walt ATV transmitter and camera.

......
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consists of a R/C off-road vehicle carrying a 1

Ham Television

of their display was a live demo of
lan’s mobile R/C ATV off-road vehicle.

R/C CarCam

Capable of sending back an exhila-
rating ground level view of the hamfest
while racing up and down the aisles,
lan’s R/C carcam proved o be a real-
crowd pleaser. The ATV booth was
usually quite busy as onlookers
watched the high-speed antics of the
carcam. The carcam was very popular
with the kids as well. Every time | saw
the carcam race by, it was followed by
an entourage of kids trying their best
to catch it. A number of times lan took
the car out to an open area near the
flea market and thrilled us all with
some very high-speed (about 60 mph)
runs across the parking lot.

The CarCam System

An avid R/C off-road enthusi-
ast, lan got the idea that it would
be fun to install an ATV sysiem
on his R/C car for the hamfest
demo. The off-road model he
used is made by Team Associat-
ed (model RC10) and is powered
by a NiCd pack capable of about
eight minutes operation.

The ATV system consisted of
a Marshall Electronics Micro
Miniature b/w camera (model
#1206, 380 lines and 0.5 lux) and
a 1 watt KPAS P.C. Electronics
transmitter. Packaged in an alu-
minum box with eight AA-cell bat-
teries and a rubber duck anten-
na, this made for a very compact
package capable of being mount-
ed to the R/C car. The AA batter-
ies usually lasted several hours
and lan carried extra NiCd packs
for the car's power system. Since
the NiCd packs could be quick-
charged in 20 minutes, lan could
keep the car running nearly con-
tinually during the hamfest.

To attach the ATV package to
the R/C vehicle, lan cut out a
block of styrofoam to fit between
the car and the ATV module (see
Photo A). He secured everything
with nylon straps which held on
nicely even during the highest-
speed runs.

Using the 75 MHz system that
came with the R/C vehicle, lan
could control the car out to about
300 yards while the ATV trans-
mitter was running. He found that
there was a lot less interference
to his R/C system when using 439.25
MHz instead of 426.25 MHz.

A Versatile System

If you plan on making your own R/C
carcam, you could use just about any
moderate-sized off-road model. De-
pending on the distance you intend to
cover, you could extend the battery life
and the weight of the transmitter sys-
tem by using a lower power transmit-
ter (for example, P.C. Electronics also

Photo B. lan Bible KE4EAC can control his
R/C off-road ATV vehicle out to nearly 300
yards and reach speeds approaching 65
mph.

offers a postage-stamp-size transmit-
ter that puts out 80 milliwatts). Al-
though the R/C carcam system makes
for a greal hamfest demo, it could be
adapted for a number of other interest-
ing uses. This kind of ATV system
could be used in robotics and maybe
even as a probe for hazardous situa-
tions. Imagine being able to send a
small R/C vehicle carrying an ATV
transmitter into a fire or emergenc

area. é
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SPY ON THE EARTH

See Jive on
your PC
what
satellites in

Capture live breathtaking images of the Earth for fun or
profit. Zoom in up to 20X. Send $39 check or M.O. ($45 air,
$50 overseas) for our fantastic 12 diskette set of
professional quality copyrighted programs (IBM type) that
does satellite racking, image acquisition, image processing,
3-D projections and more. Direct reception from the
satellites guaranteed worldwide without a satellite dish,
Schematics included for interface. For FREE information
log-on to our bulletin board anytime at: (718) 740-3911.

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

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

Sell
Your Product In

/73 Amateur
Radio Today

Call Dan Harper
Today . ..

1-800-274-7373

FOR AMATEUR RADIO DESIGNERS
AND BUILDERS

Neophyte Revr. Roundup! | New Prods.

Packed With Projects! Not Sold In Stores
$30/Yr.Canada & Mexico _ $35/Yr. Worldwide
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HAM RADIO
& MORE

National Talk Radio Show With Len Winkler, KB7LPW
@l | America'sOnly
- Ham Radio

Show On The
Broadcast

Bands!
Y e | Sundays

WeeldyCo-l-Iost,JohnWeeldny Update With Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call-in and more!

Sponsored in part by Antique Electronic Supply and 73 Amateur Radio Today.

"Ham Radio & More" Upcoming Programs
4/3 OPENLINES
4/10 Bob Grove WA4PYQ, Publisherof Monitoring Times
417 Ned Steams AA7A; Operating Moonbounce
4/24 Dayton Hamvention Preview; Dave Grubb KC8CF, Chairman

Ham Radio & More is also available on Satellite!
Spacenet 3, Transponder 9, 6.8 Audio.
Find out what radio station airs "Ham Radio & More" in your local area
by calling the originating station, KFNN, at602-241-1510.
Forsponsorshipinformationcontact Ron Cohen at602-241-0482.
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C. L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Converting HF SSB Systems
for Microwave Use

This month | will cover an HF-to-
VHF transceiver conversion that can
serve as a single-sideband IF system
for use with microwave converters.
Some of us are lucky enough o have a
2 meter multimode rig that can be de-
voled 1o the job. However, there is a
growing need among those who cant
invest heavy bucks into such a package
to dedicate it for microwave use. You
can purchase a multimode rig for 2 me-
lers, but walch out for the price—il
might shock you. That's the reason for
this month's topic, a viable alternative to
a very pricey VHF multimode rig. | be-
lieve that the most economical method
to achieve this goal is to convert or
modify an existing high frequency SSB
radio for use on 2 meters, which is a
good choice for microwave IF.

Why don't we use 28 MHz directly
for the microwave converters? Well, the
main purpose of converting 28 MHz to
145 MHz is that when using a 28 MHz
source to drive a microwave converter,
the image frequency produced in mix-
ing is not removed by filtering of the mi-
crowave products. The bandwidths of
most microwave filters are not narrow
enough 1o pass the real signal and re-
move or atienuale the image signal. By
converting 28 MHz to 145 MHz we now
have an image product that is offset in
frequency by some 300 MHz rather
than 60 MHz. The image at 300 MHz is
a lot easier to filter out with convention-
al microwave filters. Another benefit of

Number 24 on your Feedback card

BEYOND
VHF And Above Operation

this conversion is that you have a low-
power transceiver that can be used for
2 meter SSB work as a bonus package.

That’s the direction we will be going
this month: modifying an older SSB sol-
id-state transceiver for 80 to 10 meters,
and adapting a few modules 1o make it
into a 2 meter SSB IF system. This con-
version project is in response to many
letters | have received inguiring about
how one can obtain an inexpensive
SSB transceiver for microwave use.
The project descriptions should give
you some ideas on what 1o look for, es-

pecially on a limited budget.

Choosing Parts and Construction
Methods

| don't expect you to follow the exact
construction and modifications | pre-
formed on the radio | selected. | used
the Atlas PC boards because they were
readily available and served as an ex-
ample of one method to reach the goal.

| have several 2 meter SSB
transceivers in use at present, but | had
lots of fun constructing the HF base
SSB system for this example. I've got to
let my passion for the workbench be ex-
pressed: | love it. The HF PC board |
used for this project was damaged and
had to be repaired. | had to do that—it
was ripe for this project. In any case,
that's what | selected for the HF SSB
generator portion of the 2 meter SSB
transceiver. | hope you put your swap-
meet talents on alert for bargains to use
surplus material or other low-priced
equipment requiring just a modest in-
vestment to make the 2 meter SSB sys-
tem goal reachable.

This description is one of many
methods available to build your system.
The best selection for an SSB system is

Photo A. The Allas R-100 receiver constructed from scrap PC boards. VFO and
other shield compartments removed for photograph.

a solid-state unit, but a tube-type unit
will work, with obvious limitations for
portable operation. Typical HF rigs lack
FM operation, another possible mode
that could be useful for microwave op-
gration. Not having FM should not be a
problem as there are so many 2 meter
FM HTs available if you are considering
FM as a alternate mode to SSB. | feel
this limitation is not worth considering
as SSB is the prime mode of operation
contemplated. Let’s get a basic ap-
proach and then start modification on
my selection, the Atias R-100. See Fig-
ure 1, the block diagram of the system.
Here's a little background on the per-
formance of a similar system construct-
ed by John WBEBKR, a member of the
San Diego Microwave Group. John us-
es the same Allas base system that |

vy X 5.505 MHz IF J ;:m
Rx Rx Rx Rx Rx
DBM 1s1 Xtal Prod AGC AN 5 AF
mixer [~ IF Filter —» pet +"" AF Amp _K
MC1350
BFO
VFO Oaa
5.595 MHz
* Wic input Circuitry
To Be
Retained
B.ndp... TX Xmil VOX CW
Filter Gate [ Mod [® 44— 0sc For
Modification
MPSE6514 CA3180 CA3180
RF RF In/Out
. MRF
Final
oI\ nF RF RF amp | 454 el
\ Amp Amp Driver Removed
MPS 2N cD
6514 3866 2545 AC Calib
RF PIS
Final MRF
Amp 454

Figure 1. Block diagram of the Atlas RT-100 system. Atlas R/T 100 SSB transceiver circuitry switched from REC to XMT with
relay activaled by mike PTT switch “T" line grounded in receive and swilched o +12V in transmit.
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am about to describe. The microwave
end of the system is a MA/COM com-
mercial dish and transceiver originally
intended for telephone-type service. It
required an IF near 2 meters and John
built up an SSB transceiver using the
same scheme to be described here.
The PC boards were part of an Atlas R-
100 80 meter to 10 meter receiver. The
ransmitter, a T-100 Novice type CW
and SSB transmitter, was an add-on
option, sort of a “buy the option and add
it on as you go" type of rig. The trans-
mitler unit is not required in the modifi-
cation as only the mike audio circuit is
needed, along with the receiver PC
board and a relay switching R/T volt-
ages.

Remember, any small similar HF PC
board system can be used. The basic
components from some other HF com-
mercial device that is small and could
be adapiable lo converier use can aiso
fill the bill. | suggest you look at the pos-
sibility of obtaining one of the Heathkit
monobanders, the Atlas or Swan
monobanders, the Radio Shack 10 me-
ter transceiver, or some other similar
type SSB HF radio, to do the job. |
mention monobanders because when
these show up at swap meets they do
not carry a high price tag. Some are
lube-type and demand a lot less in the
expense column. That's a big plus for
home stations and economy. The solid-
slate versions can be somewhat more
costly, but they are still relatively inex-
pensive when located at swap meets.

The Modification

In any case, the maodification con-
sists of removing or disabling the power
amplifier circuitry as only low-level RF is
required for transverier operation. Most
converiers require less than 10 mW of
RF for transmit operation. By way of
comparison, | have never repaired the
defective RF final of my 2 meter SSB
HT, a Santec multimode rig that | use
for microwave conversion as it's not
necessary to have several watls of
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Photo B. Close-up of DBM RF input/output 28 MHz Filter (BPF), 1st IF and XTAL

i
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filter at 5.595 MHz. Lead dress not critical—shown for ease of construction.

power in this application. Without the fi-
nal transistor, this rig puts out about 75
mW and is just right for most mi-
crowave IF systems with a 10 dB atten-
uator.

By the way, | picked my Santec multi-
mode HT up for $50 as a "Basket Case,”
essentially a case and a bag full of PC
boards and components. It did not work
at first, but with a lot of troubleshooting
and love it is back on the air. Possibly
you can do something similar. You just
have to keep your eyes open.

Let's get on with the conversion de-
scription of the Atlas RT-100 HF

SSB/CW transceiver. The beauty of this
system is that only the PC board from
the basic receiver is required to con-
struct a Single SideBand (SSB)
fransceiver.

In the case of a tube-type driver cir-
cuit, low-level power can be taped off
the driver stage if you don't want to re-
move the final circuitry from operation.
See Figure 2 for suitable output cou-
pling circuits for a tube-type rig. The cir-
cuit in Figure 2 will not be needed if you
build a similar transceiver driver as |
have done as the power is limited to a
few mW. See Figure 3 for a low-power

Figure 2. Transmitlter oulput coupling circuit. Transmitter driver circuit shows at-
tenuator attached to tube-type driver to reduce power at driver output fo level
suitable for Hamironics transmit converter. Use 2 walt carbon resistors. Keep all

leads short.

indicator.

The Atlas Radio used in this modifi-
cation was part of an R-100 and T-100
80 through 10 meter beginner SSB and
CW transceiver—basically a Novice
CW rig that had SSB capability. The
SSB capability was there when the
Novice got his upgrade license and
could then use that portion of the radio.
It was built to be a “purchase the fea-
ture as you upgrade” entry in the ama-
teur market.

The Atlas T-100 came stock witha 5
watt final and could be upgraded to add
a 100 watt amplifier into the transmitter
chassis, which is remote and alongside
the receiver cabinet. In any case, the
thing to focus on is obtaining something
similar, an HF SSB transceiver that is
inexpensive, and mainly solid-state.

This fills most of the goals towards an
SSB IF system for 2 meters or whatev-
er IF frequency you intend to use.

=ee Photo A, the basic Atlas R-100
PC board and the system | constructed
for 28 MHz SSB. Left behind in this
modification was all the band switching
(80/10 meters) as it was not required.
The transmitter circuitry, save for the
mike audio circuit, was constructed in
the lower left corner, dead-bug style,
See Figure 4 for the mike schematic
used in the example. The main receiver
PC board contained the second IF,
product detector, BFO, AGC and audio
amplifier. The BFO, product detector
and IF amplifier serve dual purposes
and are active in transmit when the au-
dio amp and AGC are de-activated.

The SSB filter was mounted exter-
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DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM,
Kenwood, ARRL Publications Callbook, ARE
Hamlink, AEA, Kantronics, Ameritron,
Cushcraft, HyGain, Heil Sound, Standard
Amateur Radio, MFJ, Hustler, Diamond, But-
ternut, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Mead-
ow Road, New Castle DE 19720. (302)
328-7728.

NEW JERSEY
Lodi

North Jersey's newest Two Way Radio and
Electronics Dealer is now open. Sales of
Ham, Business, Marine and C.B. two way
equipment as well as Scanners, Shortwave,
Electronic Kits, Antennas, Books, Cable
Boxes and more. Friendly service and low
prices. Advanced Specialties, 114 Essex
Street, Lodi NJ 07644, (201) VHF-2067.

NEW JERSEY
Park Ridge
North Jersey's oldest and finest Shoriwave
and Ham Radio Dealer. Three minules
from Garden State Pkwy and NY Thruway.
Authorized Dealers for AEA, Alpha Delta,
Diamond, ICOM, Japan Radio Company,
Kenwood, Vectronics, Yaesu, Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52 Park
Ave., Park Ridge NJ 07656, (201) 391-

7887.
NEW YORK
Manhattan

Manhattan's largest and only ham Radio
Store, also full line of Business, Marine, Avi-
ation, Shoriwave Radios and Scanners, and
Cellular Phones and Beepers. Large selec-
tion of Books, Antennas, Test Equipment,

coaxial cable and pars. Full Service Repair
Lab on premises. Our 44th Year...We carry
all major lines; MOTOROLA, ICOM, KEN-
WOOD, YAESU, BENDIX KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV
CAMERAS AND MONITORS, BIRD
WATTMETERS, FREQUENCY COUNTERS,
SCANNERS, HYGAIN, VIBROPLEX, HEIL,
CALLBOOK, ARRL OTHER PUBLICA-
TIONS. Open 7 days M-F, 9-6 p.m.; Sat., 10-
5 p.m., Sun. 11-4 p.m. We ship Worldwide.
Call, Fax, or write for information and prices.
Your one Source for HAM and Business
Radios . . . BARRY ELECTRONICS, 512
Broadway, New York NY 10012, (212) 925-
7000. FAX (212) 925-7001.

OHIO
Columbus

Central Ohio’s full-line authorized dealer for
Kenwood, ICOM, Yaesu, Alinco, Japan Ra-
dio, Standard, AEA, Cushcraft, Hustler, Dia-
mond and MFJ. New and used equipment
on display and operational in our new 10,000
sq. fl. facility. Large SWL Depariment too.
UNIVERSAL RADIO, 6830 Americana
Pkwy., Reynoldsburg (Columbus) OH
43068. (614) B66-4267.

PENNSYLVANIA
Trevose

Authorized factory sales and service. KEN-
WQOOD, ICOM, YAESU, featuring AMER-
ITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRONICS,
AEA, VIBROPLEX, HEIL, CALLBOOK, AR-
RL Publications, and much more.
HAMTRONICS, INC., 4033 Brownsville
Road, Trevose PA 19047. (215) 357-1400.
FAX (215) 355-8958. Sales Order 1-800-
426-2820. Circle Reader Service 298 for
more information.

Dealers: Your company name and message can conlain up to 50 words for as little as $420 yearly (prepaid), or $210
for six months (prepaid), No mention of mail-order business please. Directory text and payment must reach us 60
days in advance of publication. For example, advertising for the Apnil '82 issue musi be in our hands by February 1st.
Mail 1o 73 Amateur Radio Today, 70 Rte. 202 N, Peterborough, NH 03458
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Single Whips Available................

“FIBERWHIPS”

MONQO BAND WITH HFA-COM
5 Pack Consists of 75, 40, 20, 15, 10 Meter Whips in One Pack

Model/Mtr MHz

HFA10 28.0-29.7

HFA15 21.0-21.45 ®
HFA20 14.0-14.35 %
HFA40 7.0-7.3

HFA75 3.5-4.0

* HEAVY GAUGE » NICKEL CHROME * BRASS FITTINGS
w 250 WATTS POWER = APPROX. 8" LENGTH = AVAIL. IN BLACK

MODEL TRI-401B

rE__- ]

ASA
PO Box 3461

“THE BLACK BOA”

+56.00 S&H (SC Residents Add 5% Sales Tax) Check in Advance or C.0.D.

Myrtie Beach, SC 29578
1-800 - 722 - 2681

rl Bmeeme e R Y B

TS &0 W % w0

HFA-COM

Specifications

® 3 True 5" Magnets

» 500 Ib. PSI

» 3/8 x 24 Mount

e 17" RG58 with PL-259
e 12x12x 12 Footprint

544- 02 Each

10% Discoy
with this a,-;g:
Dayton.
SEe Us in the

Flea Market
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Figure 3. Low-power termination and
power indicator. Use carbon resistor—
other types might be inductive, causing

plete HF rig for 28 MHz, and to in-
corporate the Hamtronics modules
for 2 meter operation.

You don't have to tear apart your
stand-alone 28 MHz S5B transceiv-
er as it can be converted in place.
It's your choice of size and how you
want to configure your system. The
biggest problem in using a 28 MHz
transceiver as it stands is that the
high-power output must be attenuat-
ed before it can be used with a mi-

improper termination of RF

nally and the first mixer and first IF am-
plifier were mounted on another PC
board. Reconstructing these PC boards
made for a very small transceiver. Actu-
ally, the reconstruction was necessary
because the radio (Atlas R-100) looked
like a truck ran over it, and salvaging
the PC boards was necessary.

| chose to re-construct the transceiv-
er dead-bug style on a scrap of PC
board to better demonstrate the sys-
tem. | left the shielding off for photo-
graphic purposes. In the final version |
moved the VFO from the top left corner
of the PC board to the middle of the
board; Photo A was taken before this
was done. In the old VFO spot | placed
the Hamtronics 144 MHz to 28 MHz re-
ceiving converter. Now, in your conver-
sion you might not be able to obtain the
Atlas R-100 PC boards that | used for
examples but in most cases the princi-
ple is the same. You are looking for cir-
cuitry and a filter platform on which to
construct your transceiver or a com-

crowave converter. | operate from

batteries and excessive current draw
on batteries is detrimental. Why gener-
ate high power of 20 to 100 watts only
to attenuate it back down to a very low
level for injection into a transverter?

Removing or disabling this part of
the circuit reduces these problems, and
battery current draw is minimized. Just
because | re-packaged the system
doesn't mean you must; it's a matter of
choice. If the re-packaging seems intim-
idating then keep the radio in stock con-
dition and construct a converter as an
external device. The choice is yours:
modify or re-construct. | chose to start
from scratch from a junked radio be-
cause it was available. Use what you
can locate,

Looking at the system block diagram
of the Atlas R/T-100, it is clear that for
transverter operation high power finals
are not required. Only about 20 to 50
mW of power are needed in this appli-
cation. Qutput power from the mixer cir-
cuitry in transmit is in the range of 1 to
10 mW and is quite adequate for most

up-converting schemes. This makes
drive to the VHF 2 meter mixer quite
simple.

Construction

A word of caution before you con-
template ripping apart your SSB radio:
Think the process through before re-
moving PC boards and circuitry. | once
observed a 10-speed bicycle being torn
apart to give it a real spiffy paint job,
and not all the parts could be found
when the paint job was complete. The
bike became a pile of junk. This hap-
pened due to lack of planning and doc-
umentation of the pieces. Don't let lack
of planning happen to you.

If you are thinking that this is too
much of a project to attempt, possibly
you should construct a portion of the
circuitry first and give it a try. If you are
unsure of just what to construct, let me
suggest a VFO for starters. When it's
complete, test it and if all seems OK,
move on with the project in a portion of
the circuit as you go. Don't look at the
entire project as a whole. Keep it in per-
spective, one stage tied to another, and
test as such, stage by stage. In that
way you will not be overwhelmed by the
entire circuit. As you proceed from one
circuit to another, in small steps careful-
ly planned out, you should build up suc-
cess and confidence as you proceed.
Remember: Do not rip out all the circuit-
ry at once but rather move in a prede-
termined pattern towards a planned
goal. When a large circuit is looked at
as component modules, the entire

scope of any modification becomes
much clearer. In most cases the radio
can be returned to the original condition
by careful planning and labeling of cut
leads when disabling circuitry. Keep
records and drawings of your mods.

| tested the PC boards in my system
in a circuit, module by module. In this
way a complicated circuit becomes
small chunks of circuitry and easier to
test. Check for obvious shorts in DC
distribution and apply power when
clear. Check the basic unit as a receiv-
er. Start with the audio amplifier and
move back towards the IF, then the RF
part of the circuit. Don't worry about the
transmit circuitry now, get the basic re-
ceiver working. Test the IF amplifier and
the crystal filter circuitry. If you have a
signal generator it can be used prior to
construction of the VFO. Use test
equipment at your bench to your best
advantage by furnishing missing signals
to determine just what is not functioning
properly.

When you have the receiver operat-
ing, start to check out the transmitter
circuits. Many of the transmitter circuits
are common to the receiver circuit be-
ing used in a dual fashion in the Atlas
R-100. They are switched by the "T"
control line from receiver configuration
to transmit configuration with steering
diodes and associated coupling circuits.
It's a simple and effective scheme, al-
lowing the VFO mixer and |F amplifier
to reconfigure the circuit for transmit
from receive. In receive, the mixer has
the VFO injection and converts the an-

SOLDER PL-259s A SNAP!

- Packet Radio -
Portable & Affordable!

Y Simple Installation
% No External Power
by h * Smart Dog™ Timer
| * Perfect For Portable

* Assembled & Tested
* VHF, UHF, HF (10M)

Model BP-1
Packet Modem
Made in UU.S.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first ume, this 1s what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,

capable of supporting sophistucated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane
Grants Pass, OR s 1-800-822-9722 [
Jcarporated 97527 EA (503) 474-6700 |G
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SOLDER MINIATURE CONNECTORS WITH EASE
SOLDER ALUMINUM AND MOST METALS

Solder-It Is stronger and more conductive than regular
solder and since it is a paste, flows at lower temperatures
s0 you don’t burn your work. Just apply and heat.

Qur Kit includes four different
Solder Pastes. A professional
grade precision refillable butane
Pencil Torch with Stand, Vinyl
Storage Pouch, Complete
Instructions, Warranty.

The Reviewers agree... read
CQ, Jan 1993 v/

QCWA Journal, Fall 1992 v
Nuts & Volts, Dec 1992 ¢

Or ask someone who has used
Solder-It.

FREE CATALYTIC TIP WITH
ORDERS BEFORE DAYTON

Send $59.00 + $3.50 S&H for The
Solder-It Kit to

Solder-it Co.,

P.0. Box 20100 Dept. A,

Cleveland, OH 44120

Check OK. Ohio add 7.5% Tax.
We ship in 48 hrs.

For info or COD orders call 216-721-3700
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Figure 4. Mike audio circuit for the Atlas R-100 conversion. CW keying and sidetone circuits removed.

tenna-received RF to the IF and on to
the detection circuits. In transmit, the
mike audio is mixed with the BFO crys-
tal and injected into the input of the IF
amplifier. The output is no longer con-
nected to the receiving product detec-
tor; it is fed 1o the filter. The output of
the filter is then fed to the front-end
mixer, which is bidirectional (the first IF
amp isn'l used). Voila! Low-power out-
put (a few mW) to the antenna on
transmit.

The nice thing when working with a
low-power transmitter circuit such as
this is that you can hoid the transmit “T"
line in transmit for long periods of time
without worry about over-dissipating fi-

nals (there are none). Power outpul is,
as | stated earlier, 20 to 50 mW.
Observation of output signal can be
confirmed with a power meter, SWR
bridge, or o-scope. If you don't have an
indicator you can make one from a 1/2
walt 50 ohm resistor and a diode con-
nected to a sensitive microamp meter
for an indicator. See Figure 3. Whatever
type of device you use to test the modi-
fied rig at 28 MHz, use a terminating re-
sistor of 50 ohms. Any power raling will
do jusl fine; 1/2 or 1/4 watt is actually
an overkill, but here common compo-
nents work well. You can listen to audio
quality on your base station as a moni-
tor. So much for indicators. | have been

saving that discussion and a bunch of
other items as simple test adjuncts for a
VHF bench test equipment column. |
won't go into details here but rather
save it for that time.

Hamtronics Kit Option

The next part of the system, convert-
ing from 28 MHz to 2 meters, 144 MHz,
will follow in next month’'s column. |
thought about designing a transmit/re-
ceive converter from 10 meters 1o 2
melers but then | saw the Hamtronics
advertisement in 73—they provide kils
ready to go. Why re-invent the wheel?
Hamtronics has done all the hard work
and provided in kit form just what | was

looking for, a Hamtronics XV2 transmit
converter and a CA144 receive convert-
er. | had several reasons for making
this choice: Hamtronics is an estab-
lished company with quality kits, and
their pricing is very reasonable. My
prime goals were low cost and modest
labor output on my part, and these kits
certainly fill the bill.

The XV2 transmitter kit and the re-
ceiver kit CA144-28 were both de-
signed to convert 28 MHz 1o 144 MHz
Xmir, and 144 MHz to 28 MHz for re-
ceive. The transmitter costs $89 and
the receiver kit is $49, for a total cost of
less than $150, which is quite reason-
able. Coupling these kits with the HF
SSB transceiver, your modification will
complete the package for a 2 meter
SSB system for microwave IF use.

You may wonder why | went to the
trouble of constructing a 28 MHz sys-
temn when | already have SSB systems
for microwave use and you might ques-
tion my sanity. Let me assure you that |
constructed this working system to
demonstrate that it is possible to home-
brew with surplus components. | hope
this re-generates interest in home-brew
construction, as this is not difficull nor
expensive.

Well, that’s it for this month. Nexi
month | will cover the construction of
the Hamtronics converters part of this
project for 2 meler SSB operation. As
always, | will be glad to answer gques-
tions pertaining to this and similar top-
ics. Please send an SASE for a prompt
response. 73 Chuck WBEIGP n

LM-470

QUALITY THAT'S
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

WAS NOWI
$3,.945 $3,658

Was
WT-51 $1,245 $1,050
LM-354 $1,865 $1,300

The LM-354 is supphed with a hand wanch brake system. The LM-470 ts motonzed

Now

“

TO ORDER CALL
800-328-2393

TECH SUPPORT 209-651-7859
FAX 209-651-5157

[ ST ]

All towers are complete with rigid concrete base mount and
rotator mounting plate. Tri-Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(U.B.C.) Engineering designed to 1991 U.B.C. -

®
I‘i-E X TOWER CORPORATION

7182 Rasmussen Ave. - Visalia, CA 93291
Unsurpassed Quality since 1954

70 MPH
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PC HF FASCIMILE 7.0 $99

U S TRIT

chmw 2323] H_*-

o

Now under Wmdows or DOS

PC#MEEMHWWHM@MIHFE“M nin
cludes an FSK demodulator, advanced signal processing software, tutorial cassefte. and complate referance
manual. With your PC and 558 revelver gefting FAX is a snap. Here are just some of the leaiures

Mouse or Menu Driven

Unattended Operation

Easy Tuning Oscilloscope

Stert/Stop Tone Recognition

Up 10 256 Levels

Single Scan per Line with EMS Mamory
Programmable Colorization

Brightness and Contrast Control
Transmit Option Available

image Zoom, Scroll, Pan, Rotation

Grayscale on all Populsr Printers
Woridwide Broadcast Schedule
Woridwide Frequency Listing
CGA,HGA,EGA,VGA & Super VGA
Time Lapse Frame Looping

Slide Shows

Programmabile IOC & Line Rates
image Cropping

Automatic Radic Contral

NAVTEXT & RTTY Option Avallable

Call or write for our free cetalog of producta. Visa & MasterCard weicome.

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

Tel.(714) 498-5784 Fax.(714) 498-0568
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ASK KABOOM

Number 25 on your Feedback card

Michael J. Geier KB1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Plug and Play?

Before we get to this month's lopic,
I'd like to discuss a letter | received
from a reader named Rick, who gave
no call, no last name and no address.
He pointed out that, in my January col-
umn, my drawing of the transistor
model using two diodes was not physi-
cally correct, and he sent photocopied
pages from a transistor theory book
showing thatl the intemal construction
of a bipolar transistor is actually like
two back-to-back diodes, with the
base connection between them.

Before others start complaining
about it, please understand that | was
not trying 1o describe the insides of a
transistor! Rick is right that my repre-
sentation is nol physically true, but it
wasn't intended to be. Rather, | was
trying to show whatl a transistor looks
like to external currents when it is con-
ducting. The physically correct model
makes it awfully hard to imagine how
current could ever flow between the
emitter and collector without a deep
understanding of the “holes and carri-
ers” physics stuff that goes on in the
junctions. | was trying to avoid that,
and my diagram was correct for its in-
tended purpose, I'm sorry for any con-
fusion that may have caused. Anyway,
Rick, whoever you are, thanks for writ-
ing; it's good to know we still have
knowledgeable hams out there who
care about electronics.

AC Adapters
Have you ever wanted to run your

Your Tech Answer Man

walkie, QRP rig or some other small
piece of ham gear from the AC line
without resorting to an expensive pow-
er supply? Or, perhaps you bought
something at a hamfest and it needs
an AC adapter, but you didn't get it
and have no idea of the voltage or po-
larity. And I'm sure you've seen those
boxes of uiltra-cheap adapters at the
‘fests and drooled over the opportunity
lo get inexpensive DC power for your
stuff. From what I've seen, no device
causes more damage to small elec-
tronics than the AC adapter! Specifi-
cally, the problems occur when the
wrong adapler is used. Matching an
adapter 1o a piece of gear may, at first
glance, seem ftrivial, but there's more
o it than meels the plug. Let's take a
I00K.

Matchmaker, Matchmaker

Before you even consider plugging
the adapter into the gear, check to see
how closely the voltages, currents and
polarity match. The polarity is a non-
negotiable item; if you get it back-
wards, you are probably gonna cause
some serious damage to your device.
That's how most gadgets get trashed
by adapters, because people assume
that a plug which fits means correct
polarity, and it just ain't so. In fact, it
used to be that most manufacturers
were pretty consistent among their
models, but even that much “standard-
ization™ has disappeared. I've seen
Sony products with opposite polarities,
although they tend to use different-
sized plugs to avoid disaster. Some
other companies are not as careful.
This is one point you simply must not
lail to double-check.

If it's not written on the case, deter-

mining the polarity of an AC adapter is
as easy as plugging it in and measur-
ing the voltage with your voltmeter.
But, sans markings, how can you de-
termine the polarity of your device?
Sometimes, the only way is to open it
up and follow the leads back to the
board. Almost certainly, you'll come to
an electrolytic capacitor, and you can
read the polarity from its markings. As
usual, plus goes to plus and minus to
minus. If you can't find one directly
connected to the power input, take a
look at the other electrolytics. All, or
nearly all, of them will have the same
side going to ground, which usually is
the largest trace on the board, and will
nearly always be connecled to any
shields or IF cans. Most likely it'll be
negative, although there are a few
positive-ground devices out there, es-
pecially old ones. Whichever side
goes to ground is the same polarity as
the incoming power's connection to
ground. I've used this polarity-deter-
mining technique numerous times,
and it has never failed me. One more
thing: Some adapters output AC in-
stead of DC, and you must never try to
use them on a normal, DC-operated
device or you'll probably ruin it. Con-
versely, an AC-output adapter must be
used on an AC-input gadget. Many
phone answerers use AC inpul and
periorm the AC-to-DC conversion in-
side, so they can derive both positive
and negative voltages for their circuits.

Ideally, the adapter's voltage
should be the same as that required
by the device; a 6-volt radio should
have a 6-voll adapter. But, is there re-
ally such a thing? Usually, no. Most
equipment is internally voltage-regu-
lated, and very few adapters have any
regulators in them. A 6-volt adapler
may indeed provide about 6 volts at its
rated current capacity, but might mea-
sure 9 or 10 volts with a much lighter
load. The thing to remember here is
that most equipment expects this;
that's the reason for the internal volt-
age regulators. They do that for two

reasons: Unregulated adapters are
very cheap, and the use of internal
regulation lets them get the most from
a set of batteries.

Here's why: Let’s say you have a 6-
volt circuit, and it won't run properly on
less than 5 volts. If you run it on 4 AA
cells, that'll give you 6 volits when the
batteries are new, and all will be fine.
As the bafteries run down, the voltage
will begin to approach the 5-volt cutoff
level. When each cell is at 1.25 voits,
the circuit will begin to malfunction.
But, at 1.25 wvolts, those cells have sig-
nificant energy left! Why waste it? If
you use 6 cells, you'll start at 9 volts,
but you won't get down to 5 until those
things are really dead. Proportionally,
the batteries will last a great deal
longer. There are other issues in-
volved, such as the difference be-
tween using a linear regulator (com-
mon and cheap but wasteful of ener-
gy) and a switching regulator (more
expensive but much more efficient),
and how close the regulator's input
and output voltages can get before the
regulation fails.

The upshot of all this is that most
AC adapters have widely varying out-
put voltages, and it behooves you 1o
take a look at the current requirements
of your device. If you use an 800-mA
adapter to power a 100-mA device,
chances are the adapler will be giving
you much higher voltage than its rat-
ings specify. Is that good or bad?

It can work for or against you. If you
want to power a 9-volt, 100-mA device
and you only have a 7.5-volt, 500-mA
adapter, you may just find that it all
works out fine, thanks to the adapter’s
voltage being higher al the lighter
load. If, though, you want to power a
6-volt, 100-mA device with a 6-voll,
800-mA adapter, you might be getting
more voltage than you want, despite
the identical voltage ratings. In that
case, take a look at whether the de-
vice has internal regulation; the higher
input voltage may not matter, as long
as the extra dissipation doesn't over-

HUGE

100 PAGE
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Experimenters

HF FREQUENCY COUNTER

® Portable Receivers

® Scanners

® Amateur HF Transceivers
® VHF-UHF Transceivers

® HT's and Mobiles

® Amateur and SWL Antennas
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Software/Firmware

TAPR membership is your “library card” to
one of the wurlth most complete packet
radio software collections! Mind if we d
a few names? FBB, AA4RE, RLI, 7PLUS,
ROSE, NOS, GB8BPQ, TexNet, LanlLink,
ApLink, ARESDATA, YAPP, [NOS and more!
Plus packet tutorials and source code for
EPROMSs. t's all here and on disk. You can
forget expensive modem downloads and
constant busy signals! Firmware includes:
TNC-2 1.1.8a w/KISS and Book, TNC-2
DED, TNC-1 DED, P-87 DED, TNC-1 KISS,
TNC-2Z KISS, and 32K RAM w/TNC-2 update
doc. Look for our classified ad for FREE
cket radio booklet offer! Contact TAPR
or brochure on Kits and services.

LAPR = 8987-309 E Tanque Verde Rd #337
Tucson, AZ » B5749-9399 « (817138 3-000X)

TAPR is a Non-Profit R & D Corporation
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$49.95 [

¢ Counts to 75 MHz

* 1 Hertz Resolution I

» Sensitivity 50 mv RMS # g

e |nput Protected

* Runs from 8V battery

* Product of USA .

* PCB and all parts included

* 1 Hz resolution to 75 MHZ with 4 1/2 or 8 digits
# Display portion may be detached

Frequency Counter Kit FC4 (4 1/2 digits) . . $49.95
4 Digit Add-on Kit AD4 (8 digits total) . . . . $16.85

Shipping & Handling
MD residents add 5% sales tax

To Order Call:
S & S ENGINEERING

14102 BROWN ROAD D
g SMITHSBURG, MD 21783 -
(301) 416-0661 FAX (301) 416-0963
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heat the regulator, and the incoming
voltage isn't at or above the volltage
ratings of any electrolytics on the un-
regulated side.

Finally, I've seen plenty of adapters
that didn't actually live up to their rat-
ings. | remember some 9- and 12-volt
adapters which were supposed to de-
liver 500 mA. Above about 400 mA,
the voltage dropped well below the
ratings! The only way to know for sure
is to measure the voltage while the
adapter is actually powering the de-
vice.

By the way, the usual result of over-
stressing an AC adapter is hum in the
equipment, due to the adapter's filter
capacitors getting heavily drained be-
tween AC cycles. When stressed, full-
wave-reclified adapters will do better
than hali-wave units, but even they
give up eventually. Everything has lim-
its.

A Good Fit

Obviously, if you want to be able to
plug the adapter into the gadget, the
plug must match the socket. Although
various kinds of plugs are used, the
two most common ones are the ear-
phone-lype 1/8" and the coaxial. The
coaxial dominates the field, and, un-
fortunately, there are lots of different
sizes of them! Due to their structure,
there's an inner diameter to worry
about, as well as the outer one. You
might think that, as long as the thing
fits into the hole, all will be well, That's

often true, but not always. Two prob-
lems can arise: First, the center pin on
the jack may not make contact if the
plug’s inner diameter is too big. The
plug fits in fine, but the damed thing
just won't work. Or, it'll work if you
push on one side of the plug, but
when you let go it dies. Second, if the
plug's outer diameter is too small, it
may not push hard enough against the
Jack’s spring switch. That can have se-
rious consequences, especially if the
equipment also uses batteries which
get disconnected when you insert the
adapter’s plug. If the spring swiltch
doesn't open, the adapter may send
power to those batteries. If they're
non-rechargeable types, you could
have a leaky, caustic mess with which
to contend. To avoid that problem, | al-
ways check for voitage on the battery
contacls while | wiggle the adapter’s
plug around. The volitage should read
zero unless the equipment has a
charging circuit for NiCds.

The length of the coaxial plugs
varies, too. | haven't found it to make
too much difference, though, when the
plug was too long. If part of the plug
hangs out, just be careful not to cause
a short between the exposed sleeve
and anything else, particularly in the
car. If the sleeve’s polarity is positive
and you short it to something metal on
the car, which is negative, you're look-
ing for trouble. If the plug is too short,
it may work fine, but you might run into
the problem | described above, in

which the jack’s spring switch doesn
get property contacted.

Finally, some manufacturers use
non-standard plugs and jacks. Some-
times it's intentional, sometimes not.
For instance, the ICOM IC-2iA uses
an odd varation on the coaxial theme
in which the center pin is in the plug
instead of the jack; only their plug will
fit. And, my Yaesu FT-530 uses what
looks like a standard jack, but |
haven't been able to find anything,
anywhere, that fits it, because its outer
diameter is just a little too small.

Other Issues

Sometimes, you seem to have
enough current capacity, but you still
experience hum, especially in a re-
ceiver. You might just need some exira
filtering, but the problem also can be
caused by a rather obscure phe-
nomenon known as “re-radiation.”
What happens is that incoming sig-
nals, and sometimes the radio’s own
oscillators, get into the adapter via the
AC line or the DC wires. They get rec-
tified in the adapter’s diodes, and then
they get re-radiated back out the DC
wires, where they are picked up by the
receiver. The result is that the signals
get modulated by the 60-Hz line fre-
guency with each zero cross of the
diodes, and you hear it as hum. Many
adapters have 0.1 or 0.01 uF caps
across the diodes, bul sometimes il
just doesn't work. It's a difficult prob-
lem fo cure, and I've experienced il

many times with miniature TV sets,
where it shows up as a small hum bar
riding up the screen. By the way, di-
rect-conversion receivers are so prone
to picking this stuff up that most are
extremely unsuitable for use with
adapters. Battery operation, of course,
does away with the problem.

If you try to operate an HT on an
adapter, you may run into something
similar, wherein your transmissions
have hum on them, even though
you've got plenty of current capacity.
It's your own RF that's getting into the
adapter. Sometimes you can cure it
with a toroid on the DC wires, some-
limes you can't.

Finally, here's a trick you can use
when you want o operate something
which has a normal current drain with-
in the adapter's specs, but which has
momentary demands the adapter can't
provide. | ran into that when | tried to
rig up an adapter for a little 8-mm
video recorder that took several times
its normal current for just a moment
whenever the eject button was
pressed. That caused the adapter's
vollage to drop low enough to shut the
recorder down. | put a 9600 puF cap
across the adapter's output lines, and
it stored enough current to prop the
whole thing up for the fraction of a
second that was required.

Well, | toild you there was more to
AC adapters than just plug and play!
See you all next month. 73 de
KB1UM.
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Cabinet Kits
Assembled Cabinets
Slope Box Kits

Rack Equipment Cabinets
Antenna Grounding Kits

Tower Mounted Box Kits
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reflerence & three mode charging segquence.
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(714) 952-2114 « FAX: (714) 952-3280

h"hﬁj
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Whether you order 1 part or
all 45,296... MOUSER stocks
and...ships same day!!

CALL...(800) 992-9943

for your
FREE
CATALOG

Mansfleld, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide
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/3 INTERNA

Amie Johnson N1BAC
43 Old Homeslead Hwy.
N. Swanzey NH 03431

Notes from FN42

Well, my computer seems lo be
fixed (I hope). It was acting flaky in
more than one way so | thought it
might have something to do with the
BIOS chip. | removed that and then
placed it back in the sockel. That
seems to have fixed the problem. |
guess the chip had been in the sockel
for so long that the pins got a litile cor-
roded.

We have a new Hambassador step-
ping into the light. Bill Meara
N2CQR/HI8, who has sent several
newsworthy letters from the Dominican
Republic, has asked to become its
Hambassador. From the letters he has
provided | know that he will make an
excellent Hambassador. Welcome
aboard, Billl We look forward to more
news from DR.

I received a copy of a letier to
Wayne from Dean Hale KF7CR, who
commented on a letter to Wayne from
Nat V. in Bangalore, India. Dean trav-
els to India regularly and has already
sent a letter lo Nat so thal they might
meel. Doesn’'t that sound like fun!
Dean advises that if we are o travel to
India, be prepared. India has its share
of eye-openers. International travelers
need to accept that they aren't in fotal
control of the situation. They are a
guest in the host country. Flexibility
and palience are important qualities.

Most travel literature is full of glossy
pictures and romanticized info. For the
business lraveler, he recommends the
All Asia Guide published by the Far
East Asia Economic Review. He also
recommends India, A Travel Survival
Kit by Lonely Planet Publications. The
latter is written by two Englishmen and
a Nepalese. A good bookstore will
stock either book. The classic Freedom
at Midnight by Larry Collins and Do-
minigue Lapierre gives a good sense
of contemporary Indian history . . . and
a peek into the Indian mind.

If any of our readers are interested
in travel to India, Dean will be glad to
be a resource. Feel free lo call him at
work (503-687-2202) or at home (503-
683-2985). Tell him that 73 sent you.

Congratulations to Woodson Gann-
away (Canary Islands' Hambassador)
and his wife on the arrival of their first
child, Layli Rose Tahirih, born October
27. One ol Woodson's neighbors calls
her “nino todo terreno,” which lrans-
lates to “four-wheel-drive kid.” She
goes everywhere with Woodson, so
the neighbor has a poinl!

Now, on to some greal news from
the world of ham radio. 73, Arnie
N1BAC.

Roundup
Russia The "Russian Robinson

Number 26 on your Feedback card

TIONAL

Club" was created in early 1993 and is
interested in the world islands pro-
gram—islands On The Air (IOTA). It
has supported more than 10 island
Arctic DXpeditions in 1993, two of
which are new I0TAs: 4K2RRC (EU
019); 4K3RRC (EU 082); 4K4RRC (AS
005); 4KSRRC (AS 025), 4K3GW (EU
161); 4K3WQ (EU 162); 4K3/RW3GW
(EU 082); 4K3/RA1ZA; 4K3/RATWQ,
UW1ZZ/A (EU 082); UW1ZZ/A (EU
162); and 4K4DV (AS 029). During this
year, the Russian island national diplo-
ma program (RRA) has been devel-
oped like the national island programs
of ltaly (llA), Spain (IDEA), France
(DIFM), Portugal (DIP), and Poiska
(SP 10TA A). Competitors in this pro-
gram have received more than 120
diplomas. We greatly hope that interest
in the Russian national island program
(RRA) will be increased every year.

RRC publishes a magazine-report
every quarter which gives information
about members of the club, the last is-
land, polar and sea expeditions, I0TA
News, and provides a databank of
Russian island stations, Anlarctic sta-
tions (4K 1), and much more.

Like most DX organizations, we
need your support so that our program
can continue. We would like to thank
you in advance if you could donate
anything (money, equipment, eic.) to
our cause. All sponsors will receive,
free-of-charge, our magazine-report,
"Russian Robinson News.”

RRC invites all interested hams
from different countries of the world to
arrange joint expeditions to the islands
of Russia. The RRC can help to ar-
range any visit to any island of Russia
and lo seltle all organization problems.
We wait for your suggestions!

Please communicate with our head-
quarters: RRC, PO Box 3, 398000,
Lipetsk, Russia; NSI, Ltd. (RRC), 429
South 321 St., Place # E 10, Federal
Way, WA 98003, USA; HHYW (RRC),
Gianni Varetto, PO Box 1, 10060, Pan-
calieri, (Torino), Italy. Our E-Mail: victor
@ stack. serpukhov. su.; Packet:
UV3DIN @ W2XO.#WPA PA.USA.
NOAM.

Best Robinson wishes
RW3GW, V. Sushkov.

india The All India Amateur Radio
Convention for 1994 will be held in
Bangalore April 8-10. This event is
called "Hamvention-94." It is sponsored
by the National Institute of Amateur
Radio and hosted by the Institution of
Engineers. The venue is also the Insti-
tution of Engineers (Karnataka State
Centre), Bangalore.

The theme of the Hamvention is
“Ham Radio—A Global Fraternity.” It
will focus on various aspects of this
unigue hobby. An exhibition of instru-
ments relating to the hobby, HAMPEX-
94 (a stamp exhibition on related sub-
jects) and a Ham-Esperanto meet are
planned, along with other usual pre-

from
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sentation sessions. Delegates from in-
dia and abroad are invited to partici-
pate.

For a free brochure and registration
forms, write to: Nagesh Upadhyaya
VU2NUD, General Convenor, PO Box
1129, Bangalore 560 011, India.

ISRAEL

Ron Gang 4X1MK
Kibbutz Unim

D. Negev 85530
Israel

4X1RU HF-VHF Gateway Going
QRT For the past six years, Jim Stone
4X1RU has been running an HF-VHF
Packet Radio Gateway. He has dedi-
cated his HF transceiver, amplifier, and
beam antenna to this end, and spends
about three hours of his time daily
keeping everything orderly and running
smoothly. For us in 4X-Land, his sta-
tion is the main junction for all mes-
sages and bulletins to and from outside
the country. We daily check into one of
the four BBSs on 2 metres, and get a
list of about 60 new bulletins from all
over the world, as well as sending and
receiving our own personal mail. All
this goes through 4X1RU, and without
his efforts, VHF-UHF packet radio in
Israel would be pretty boring.

However, it turns out that most of
the hams benefiting from Jim's efforts
are outside of Israel. Because of the
strategic position of Israel between
three continents, as well as the pecu-
liarities of 20 metre propagation, much
of the traffic to and belween Europe
passes through 4X1RU on 20 melres.
Jim points out that the Pyrenees moun-
lain range acts as a barrier, and he is
the main link between Spain and the
rest of Europe. 4X1RU says that there
are difficulties In the European UHF
backbone packet network, and as a
result much of the traffic is routed
through him. In the past, because of
the U.S. FCC rulings about third-party
traffic, messages for Europe from the
States could be addressed only via
Israel, with whom a third-party traffic
agreement existed.

Anyone who has hooked up his
TNC and computer to an HF rig and
watched the packet traffic on 14.107
MHz wonders how any serious mes-
sages can move at all there on 20 me-
tres. At 300 bps, a quarter of the speed
on VHF, the problem is compounded
by the abundance of QRM, and it
seems to take forever for a paragraph
1o be transferred. Nonetheless, 4X1RU
moves an average of one megabyte a
day of messages and bulletins on the
frequency.

Jim will now be able to participate in
other amateur radio activities (like talk-
ing to his friends around the world on
HF SSB) and be able to communicate
on VHF, which is jammed all the time
by the BBS running on VHF, After a
“vacation” from all this activity, Jim
hopes to investigate activities such a
PACTOR and CLOVER.

Thanks, Jim, for all the years of ser-
vice, Your act is indeed a hard one to
follow. Be seeing you on the bands!

VHF-UHF Link to Eilat The trusty

team of 4X10M, 4Z5AY, 4X6PH,
4X6WP, and 4X6ZH installed the first
stage of the link bringing to Israel's
southernmost point reliable ham com-
munications with the rest of the coun-
try. Installed at Shaharut, overlooking
the Arava highway from about 50 kms.
north of Eilat, the link is tied into the
145.325 Yatir repeater, which covers
from the Tel-Aviv area down to the
Central Negev. The link relays what is
heard on 145.325 to 434.500 MHz, and
if 145.325 is quiet, then a signal trans-
mitted on 435.500 will be relayed to
the input of the Yatir (in the center of
Israel) repeater to be heard on its
output. A UHF yagi points down the Ar-
ava Road to Eilat and the VHF yagi
beams north 160 kms to the Yatir
repeater. A 91.5 Hz CTCSS subaudible
tone is necessary on both ends of the
system.

As these lines are being written, the
task of completing the rest of the VHF-
UHF-VHF link with Eilat has been com-
pleted. It works! The link's backbone,
located in Shaharut, uses the UHF
simplex frequency of 433.300, working
into a VHF transceiver in Eilat on one
end and the Yatir R13 VHF repeater in
the hills north of Beer-Sheva on the
other side. In Eilat, you may work using
a handie operating on R12 (145.300—
offset, as with a standard VHF re-
peater). You will not hear a squeich tail
when you leave the PTT, as it is not
acling as a VHF repeater but, rather, is
relaying the signal to UHF. The fre-
quency split is just for operating conve-
nience. It can be used as a repeater in
Eilat, though, if you use a dual-band
rig, transmit on 144.700 and listen on
433.300. And, driving along the Arava
highway north of Eilatl, you will be
linked into both Eilat VHF and the Yatir
repeater by working simplex on
433.300. In all cases, a PL tone of 91.5
Hz must be used.

Now all you need is a 2 metre hand-
ie-talkie while basking in the sun at this
Red Sea resort town and you're in
louch with the centre of the country. It
was poinied out that this is a true pio-
neering triumph of ham radio in lsrael
as there is actually no commercial ser-
vice at any price that will presently al-
low you, in Eilat, the same range of
hand-held or mobile communications.
Hats off to our IARC repeater crew for
their imagination, hard work, and
pulling off of this terrific job!

MONACO

Daniel Plett SA2LL
B.P. 349
MC 88007
Monaco

Monaco has had its share of ama-
teur radio visitors this past month.
DKGAS paid us another visit, operating
from his hotel room. Another ham
came from the UK to operate the
CQWW CW contest. Unfortunately, he
had equipment and health problems
and had to return home before the con-
test even began.

One visitor who is legal Is FSUW,
He has been operating mobile/poriable

Continued on page 90
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HamCall CD-ROM

U.5. and International Callsign Lookup

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

Includes Clubs & Military

Still $50, + $5 Shipping
& Handling per Order
Works on PC and Mac

Buckmaster's HamCall CD-ROM looks up

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

BUCKMASTER

. Publishing _
(R Rt 4, Box 1630-Mineral, VA 23117 ["Vpeq.
. T03:894-5777  BO0:282-5628 T
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Do you use a

JURASSIC REPEATER
then fast forward to 1994

E . e

* Add A Digital Voice @@L %

Messaging System To <% . [ v
Your Repcater %w\

» Leave Voice Messages For Each Other

* Gel Packet Cluster Info In Voice

* Schedule Voice Announcements
« Computer Board And Software $259

Call Toll Free For Info Package
1-800-563-5351 Toll Free From USA
1-306-781-4451 Direct

DIGITAL Communications Inc.,

General Delivery, Pilot Butte, SK, Canada S0G 320
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Radio Fun

“The beginner’s guide to the exciting world of amateur radio.”

Radio Fun is packed full of information to
help you get more fun out of amateur radio.
Basic “how-t0o" articles will get you up and
running on packet. ATV, RTTY. DXing, and
the dozens of other activities that make
amateur radio such a great hobby. You’ll get
equipment reviews geared toward the
newcomer. We’'ll help you upgrade to a
higher class license with monthly columns

] YES! Sign me up right now! '2'%jes 2l o Fun

designed to teach you what you need to know
in a fun and exciting way. You’ll find it all.
and more, in the pages of Radio Fun.

Don’t wait another minute. Subscribe today for
only $12.97 for one year. That’s 12 issues of
the only ham magazine that is geared especially
for the newcomer. or any ham who wants to get
more fun and excitement out of amateur radio

— Radio Fun!

12

iIssues

for only

912.97

1-800-
257-
2346

subscription Rate $14.97.
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NAME CALL

ADDRESS

CITY STATE ZIP

Check _ MC Viea

CARD # EXPIRES

Class License Year Licensed 73 Subscriber
QST Subscriber CQ Subscriber__

Mail to: Radio Fim. P.O. Box 4926. Manchester. NH 03108

|Or Call 800-257-2346 (in NH Call 625-1163), FAX:603-669-2835]
Canada add $7.00 plus .70 GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $18.00. Basic
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Continued from page 88

from here for years, is fully legal, and
also QSLs.

On the subject of visiting hams, not
all hams claiming to be from the Princi-
pality are actually operating from here.
One case in point is 3A2CC. We have
been receiving many cards at the
A.R.M. for this station. The claimed
contacts are mainly for August 1993.
This callsign has never been issued by
Monaco officials and has never been
heard here. If you contacted this sta-
tion . . . sorry, it doesn't count for any-
thing.

Pirates show up fairly regularly. My
own callsign was pirated, especially on
15 meter CW during 1989. All current
licensees are listed in most callbooks.
The next series of licenses will be in
the 3A2M? series.

Congratulations to a couple of
Monaco hams. One of them received a
U.S. Extra Class license and another,
3A2LU, has qualified for the Worked
All States (WAS) Award. To my knowl-
edge this is the first one issued to a
Monaco ham.

Finally, the 3A CW group has been
issued the callsign 3A2CW. Hopefully
this callsign will be appearing on the air
500N,

PEOPLE’S
REPUBLIC OF CHINA

Rick Niu, Chief Op., BY 1QH
Room 316 Building 25
Tsinghua University

Beijing 100084

People's Republic of China

Sorry Es Happy Our apology for
the delay in issuing this 17th issue be-
cause of two busy weeks with the
satellite ground station. Thank good-
ness we are not too late to deliver our
cordial Season’s Greetings: We all
wish you and your family a Merry
Christmas and Happy New Year 1994|

Silent Night A Christmas party was
held by TUARC on the evening of
November 18, 1983, in a nicely deco-
rated bar near Tsinghua University. All
of the club members and many of our
Chinese and foreign ham pals took
part. A double-layer cake with the sign
"HAM 1993" on it was ordered and a
BT2000BJ videotape produced by the
Worldwide Television News was
showr.

China on OSCARS First off, our
sincere gratitude goes to John KD2BD
for his popular SpaceNews (29-Nov.-
1993), where our effort to get BY on
OSCAR 13 was well-mentioned. We
are happy to report that, as of now, all

the antenna system and proper con-
nections with the Yaesu V/UHF
transceiver have been set up and
working. However, nothing has been
heard on the SSB when the bird, ac-
cording to InstantTrack, is overhead.
Several packet bulletins regarding a
solar eclipse that has stood in the way
of normal AO-13 operation have been
noted but there might be something
else that went wrong. TUARC will ap-
preciate your instructions if you have
had any experience with the OSCAR
satellites or you are a regular user of
AQ-13. Any reference books would be
welcome.

TNX Marceni If you have been
carefully searching around 30, 40 and
80 meters lately, you might have come
up with BY1QH on CW! Yes—Rick,
Sean and our dear old friend Dieter
DJ7BU are fairly active on the low
bands. Keep listening and we won't let
you down: 1430-1600 and 2230-2330
UTC. QSL via the Calibook.

First BY2 BY2AA, the first and cur-
rently the only station in Region 2, is
located at the Sports Commission of
Heilongjiang Province in Harbin, North-
east China. Equipped with a TS-180S
and a TS-5200D, the club started to
work the world on SSB and CW on
May 3, 1993. Two operators are known
to be active: Mr. Li Feng, BZ2LF and
Ms. Li Rugin. QSL via PO Box 89,
Harbin, Heilongjiang Province 150001,
China.

BA Net They are not a large com-
munity, but they are heard every day.
This best describes what the BA hams
are doing. Every Sunday around 0000
UTC, thousands of Chinese SWLs lock
their frequency on 14180 kHz—the BA
MNet—listening for the most noted 20-
odd Chinese hams. What's more, a 2
meter net is “triggered” as well, both in
Beijing and Shanghai, when the clock
hand points to 8:30 p.m. local time.

The BY2-3 List By July 5, 1993, the
following 11 stations (shown alphabeti-
cally) have been registered in Hegions
2and 3:

(Call-QSL info) BY2AA-PO Box 89,
Harbin, Heilongjiang Province 150001;
BY3AA-PO Box 7, Tianjin 300040;
BY3AB-PO Box 7, Tianjin 300040;
BY3AC-PO Box 7, Tianjin 300040;
BY3AD-PO Box 7, Tianjin 300040;
BY3AE-PO Box 61, Tianjin 300270;
BY3AF-PO Box 7, Tianjin 300040;
BY3AG-PO Box 7, Tianjin 300040,
BY3AH-PO Box 7, Tianjin 300040,
BY3AI-PO Box 551, Tanggu, Tianjin
300452; BY3CC-PO Box 2, Tianjin
300020.

Who's Who at BY1QH Sean, a
second-year E.E. student, is one of the
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6K93XPO
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youngest but most zealous members
of TUARC. After his first meeting with
Rick BZ1QL, in November 1992, the
open-minded, smart boy quickly be-
came hooked on the hobby, and has
been very much involved in almost all
of the club activities since. "What a ter-
rific relaxation, working on the radio
while forgetting about the pressure
from schooling!” Crazy about con-
structing antennas, Sean is also start-
ing to teach himself CW through the
SuperMorse program, and may be
heard on the low bands from time to
lime during the winter season. Acting
as a Public Relations Group member,
he not only does a super job as
BZ1LUYV, but also gets the hang of his
university subjects very well. “We are
always learning, both about the radio
and about the life, especially about get-
ting along with various kinds of people.
TUARC has taught me a lot of things,
and | am very lucky to be in this club
and know these guys.”

Thanks! Our hearty appreciation
this time goes to BZ1AA Tong,
BZ1HAM Chen, DJ7BU Dieter, EA4AD
Jesus, GW3GJQ Roy, K6DGW Fred,
KBOQL Jerry, KA3BMS Hank, KD2BD
John, KO4XM Bob, N1BAC Arnie,
N5VGC Presley, OE2CAL Walter,
SM5BDV Lars, VE7CIZ George,
VKS5ADD Donald, W5KSI Angelo,
ZL1KG John, ZL2MAX Max, and espe-
cially, Mitsuo JASTX for his wonderful
Pactor BBS service and Bob NGOARY
for his state-of-the-art packel-Internet
gateway.

TUARC can be reached via any of
the following paths: packet—BY1QH
@ JASTX.JPN.AS; Internet—contact
Bob, gateway_request@ Arasmith.com.
For more info, airmail: Rick Niu, Public
Relations Manager TUARC, Room 316

Fhﬂi‘ﬂ"A.' QSL card from the Special Event Station at Taejon EXPO '93.

Building 25, Tsinghua University, Bei-
jing 100084, People’s Republic of Chi-
na. [Packet relayed by KE7XO]

REPUBLIC OF
KOREA

Byong-joo Cho HL5AP

Room 401 CQ Building

157-7 Kwangan-2Dong, Nam-Ku
Pusan 608-102

Korea

Let me offer all my sincerest con-
gratulations upon the arrival of the New
Year.

| am happy to say that amateur ra-
dio station 6K93XPO at the 1993 Tae-
jon International Exposition was a
great success. | served as a volunteer
operator from August 1 to 31, and it
was very enjoyable. | am sending
along the QSL card and a copy of the
certificate for your use. | am also hap-
py to announce that the EXPO Award
has been extended one year to De-
cember 31, 1994,

The Taejon ‘83 EXPO Award may
be earned by contacting and confirm-
ing contact with 6K93XPO and any
other HL QSO made after April 1,
1991. Yes, it only requires two QSOs.
The award is also awarded to SWLs.
Over 10,000 certificates have been
printed. Send the two QSL cards and
eight IRCs to: Award Desk, KARL, PO
Box 162, C.P.O. Seoul, 100-601, Ko-
rea; Tel.: 02-817-7493; Fax: 02-817-
7494, Apply until December 31, 1994,

From June to November 1993 | op-
erated with a special callsign, HL93AP,
and made contacts with 1400 DX sia-
tions and 80 DXCC countries. If you
were one of those stations, please
QSL to the address above.

Field Day G5RV QuicKits"

ULTIMATE MODIFICATION BIBLE

MOST COMP
GREATESTINITSTIME!!!

crealed by Antennos West  Box 50062-8, Prove, UT 84805 I

NO TUNERS
NO RADIALS
NO RESISTORS

Fast & Easy To Bulld [
= Fail-Sale visual instructions B

* Double Size GERV
20 it 16010 Diplole

B35

= No measuring or cutting . OVER 800 MIKE WIRINGS CB/HAM. NO COMPROMISE

o Eversthing Included +-Full gt — OVER 186 MOD. HAM RADIOS.

« Fish antenns in minutes [ .l SoGoRY 82095 OV En 50 SR CE R ey CHARTS. FRE EACRCLDNT BAVIRVES JURT
QI.I-H.I."}' l:-EII:I:I;:INEI-I'IEI:I|.l- 51 ft. 4010 dipnle ) OVER 1B Eﬂ:ﬁm MO, : DnH'T HAFFEH BTl GHAHCE

* Presoldered Silver Fitings » Quarter Size GSRV 49595 TEN METER RADIO MOD.

CALL US FOR A FREE CATALOG.

» Kinkproof QuietFlex wire

LINEARCOAX/ANT. INFQ,
s Fully insulated, wx sealed,

26 ft 20-10 DHpole

) Bt v i » ReadyMade 102 ft GSRY :.w.uu OVER 200 PAGES OF INFO. W | Jadimnily *See review in Oct. 73, 1884 *Sept. 73, 1985 March 73, 1968
Tune All Bands Incl WARC ~ SfF° © 200 Bocron 250 Ime. $11.95 KDC SOUND 1-800-256-9895 =2 et diliod [ =]
Want Flans, Patterns, Duta? Order Hot-Line: Add £5 PEH 5 PINE MEADOW $29.95 EI LAL COM PAM Y &
Ordir TechNote £124-D $8.95 ppd TSA 1-801-373-8425 CONROE, TX 77302 - — % 137 Manchester Drive
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140Q°s antenna tuner covers 1.8-30

MHz, has lighted peak/
rerage Cross- Needle SWRI
attmeter, 4:1 balun for balanced lines
1d full size 300 watt dummy load.

Versatile 8 position antenna switch
ts you pre-tune MFJ-949E into
immy load to minimize QRM.

Custom inductor switch was
wrefully engineered to withstand
(treme voltages and currents.

Cabinet i1s chemically etched to
[FJ's bond tough baked-on paint.

VHF/HF Packet TNCs

J-1270B
119> * |

MFJ-1270B super TAPR TNC
one has a world wide reputation as
e most reliable packet TNC in the
orld -- many work 24 hours a day for
aars without a single failure!

Fully TAPR TNC-2 compatible,
HF and HF operation, free AC power
1pply, new enchanced mailbox
¢pandable to 512K with auto/reverse
1ail forwarding, WeFAX mode lets
ou print weather maps, optional
lug-in 2400/9600 baud modems,

ISS interface, MFJ Host mode.

MFJ 'I'HC/MI: Switch

R R ]
-

T = S

J-1272B Tess
34°

Switch between your TNC or
ucrophone by pushing a button!

Just plug pre-wired cables into
our rig's mic connector and TNC.

Plug-in jumpers let you use nearly
1y rig with 8 pin mic connector.
1F]J-1272B, $34.95 /IMFJ/TAPR TNC2
ones; MFJ-1272BX/PK-232;
1IF]J-1272BYV/KAM VHF/KPC3;
1FJ-1272BYH/KAM HF Port;
1FJ-1272BZ/PK-88, $39.95 each.
or 8 pin RJ45 modular phone jack re-
lace B with M in model number above.
legenﬂrﬂfwe nm l('lf

1FI-8100K | ' o

B9 Lit ' ’f '.. i

1FJ-8100W & =500 ol e

79%,ired  Build this r'E'gEHEm-

ve shortwave receiver kit and listen to

hortwave signals from all over the

sorld with just a 10 foot wire antenna.
Has RF stage, vernier reduction

rive, smooth regeneration, five bands.

MFJ-249 handheld high accuracy frequency counter . . . RF
‘MFI'HQ Univeral SWR Analyzer™  signal generator . . . SWR Anal yzfr’”
199* Measure antenna resonant

lets you read your antenna

SWR from 1.8 to 170 MHz quickly and

easily without any other equipment!
Has built-in 10 digit LCD frequency

counter and smooth vernier tunmg
You get three instruments in one . . .

MFJ HF/VHF SWR Analyzer

§. .. Read your antenna SWR from 1.8 to 170 MHZ continuously . . . built-in
10 digit LCD frequency counter. . . smooth vernier tuning . . .

transmission line velocity
imped
transformers, baluns.

frequencies and 2:1 SWR bandwidths.
Adjust mobile antennas, antenna tuners
and matching networks in seconds.
Measure feedpoint resistance,
inductance, capacitance, resonant

factor/
ance/ loss. Test RF chokes,

Use 8 AA cells or 110 VAC with

MFJ-1312B, $12.95. 4x2'2x6's inches.

MFJ-209, $109.95, same as MFJ-

249 less frequency counter.

See free MFI catalog for complete

frequency of tuned circuits, line of MFJ SWR Analyzers™.
MFJ-1278B Multi-Mode Data Controller Swlﬁ-omplﬂhnﬂ
Use this MFI-1278B - rse—— MFI-1786 - .
MFJ-1278B, your $2Q Qs Q _ Hw;ﬂu. ‘ . $200%
transceiver and it ks Tinv 36 inch
computer to transmit and receive dlgltdl communications! You'll dmmet-:r high

discover a whole new world of ham radio and communicate in ways
you never knew existed on our ham bands.

The world class MFJ-1278B Multi-Mode and MultiCom™
software is packed with features no other multi-mode gives you.

You get 10 digital modes . . . Packet, AMTOR, PACTOR (at no
extra cost), RTTY, ASCII, Navtex, Color SSTV, 16 Gray Level FAX,
CW and Memory Keyer plus an enchanced 32K Mailbox.

You'll have fun joining worldwide packet networks and exchanging
color SSTV pictures with your buddies around the world. You'll marvel
at full color FAX news photos as they come to life on your screen.
You'll see weather changes on highy detailed weather maps in all 16
gray levels. You'll eavesdrop on late breaking news as it happens on
RTTY. You'll enjoy error free HF QSOs on PACTOR and AMTOR and
receiving packet mail in an enchanced 32K mailbox. Want to copy
some CW? Just watch your screen.

MFJ-1289, $59.95, MultiCom™

MFJ halfwave vertical Antenna

6 bands: 40, 20, 15, 10, 6, 2 Meters . . . No radials or ground needed!

Operate 6 bands -- 40, 20, 15, 10,6 MFI-1796
and 2 Meters --with this MFJ-1796 $199° :
ground independent halfwave vertical i
antenna! No radials or ground ever needed!

It's only 12 feet high and has a tiny 24 inch
footprint! You can mount it anywhere from ground
level to the top of a tower -- on apartments, condos,
small lots, even on motorhomes. Perfect for
vacations, field day, DX- pedition, camping. 5

Frequency selection is fully automatic -- all you do |
is transmit. Its low angle of radiation really reachs out
and brings in DX. Omni-directional. 1500 watts PEP.

Efficient end loading, no lossy traps. Entire length
is always radiating. Full size halfwave on 2 and 6
Meters. Hl?h power air-wound choke balun ;
eliminates feedline radiation. Adjusting one band has i%
minimum effect on other bands. Add $20 s/h.

Easy to assemble -- you'll have it on the air in an afternoon.

MFJ's world famous 3 KW Vem Tuner V
Here's why the MF]- MFJ-989C _—
989C is the finest 3 KW *349% |
antenna tuner money can buy . .
Two massive 250 pf _
transmitting variable capacitors can |
handle amps of RF current and

6000 RF volts. Logging scales. i = T
Precision ball bearing roller inductor, three digit turns counter and

spinner knob give you exact inductance control for minimum SWR.

Lighted peak/average Cross-Needle SWR/Wattmeter has 200/2000
watt ranges. Super heavy duty current balun has two giant 2'/2 inch
powder iron toroid cores wound with Teflon® wire.

Six position ceramic antenna switch has extra large contacts. Flip
stand, dummy load, one year unconditional guarantee, aluminum cab-
inet, tough baked-on paint, locking compound on nuts/bolts, handles
3 KW PFP 10Ysx42x15 in. Meter lamp needs 12 volts. Add $13 s/h.

MFJ No Matter What" Guarantee
MF]'s famous one year No Matter What™ unconditional
guarantee means we will repair or replace (at our option) your

MF]J product sold in this ad no matter what for a full year.
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software and cables.
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ME)

efficiency loop
antenna covers 10-30 |
MHz continuously = ° -
with low SWR. Handiﬂﬂ; 15{} watta

Ideal for home installations where
space is limited-- apartments, condos,
small lots. Take on trips.

All welded construction.

Remote control has Automatic
Band Selection™ , Cross-Needle SWR/
Wattmeter. No control cable needed.
Use batteries or 110 VAC. Add$20 s/h.

No ground or tuner needed.

MFJ-1782, $269.95, like MFJ-
1786 but remote control has only

slow/fast tune buttons.

Dual Band Mobile Ant.
Mobile Antenna for 144/440 MHz
MFJ dual

band magnet MF1-1724B
mount mobile ‘14
antenna for 144/440 MHz
has 19 inch stainless steel
radiator, low SWR. For
mobile rigs with SO-239
UHF connector and handie-talkies
with included BNC adapter.

5/8 Wave Mobile Ant.
Ma.ruuum MFI-1728/B ..
Gain™ 5/8 24°% s
Wave 2 Meter
magnet mount mobile anten- | =
na has stainless steel radia- =
tor, 12 ft coax, low SWR. "%
UHF mobile {MFJ 1728)or °
BNC handie-talkie :
(MFJ-1728B) connector.

S/QWMGmd‘PImo

$19.95 gets MEJ-1750
you a 2 Meter 5/8 *19%
wave ground plane home
station antenna! You get
the highest gain of any
single element antenna,
shunt fed matching,

ceramic insulators. :
MFJ-1752, $19.95, for 1

22() MHz.
Free MFJ Eﬂiulog
rite .

Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH (8324)
» 1 year unconditional guarantee * 30 day money back

guarantee (less s/h) on orders from MF) « Free catalog

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39?62
(601) 323-5869; 84:30 CST, Mon-Fn.
EAX: [Eﬂll}l}-ﬁﬁﬁl Add %6 s/h
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NEVER Say DIE

Continued from page 4

tune with the times. They have yet to
issue the first American patent in the
cold fusion field. Tsk.

Why Stop at Digital?

Digital is good. It's all zeros and
ones, marks and spaces, yeses and
nos. It's also cumbersome as all hell.
It takes eight bits of ASCII code to
communicate one lousy letter. | don't
know how good you are at counting by
twos, but in the digital world you only
need two fingers to count. It takes a lit-
tie getting used to. Why do we need
eight bits? Well, if we used one bil
we'd get two choices. With two bits we
have four. Three bils gives us eight
possible combinations. So, where we
want to be able to communicate 26
upper case letters, 26 more lower
case, 10 numbers, and a bunch of
punciuation marks and special charac-
ters, we're out 10 eight bits. That gives
us 256 combinations.

Ssome of the early DEC minicom-
puters made do with six-bit code, but
this only provided 64 combinations, so
it slowed them way down when they
were used for word processing.

The old Teletype code only had five
bits, so we were stuck with only 32
combinations. Maybe you noliced that
telegrams were all upper shifl letters.
The Teletype keyboard had the 26 let-
ters in the lower shift and the numbers
in the upper shift, along with most of
the punctuation. One key put you in
the upper shift. Another was a car-
riage retum, and so on.

Okay, enough about history, now
we're going way out into left field. Are
you ready for a stretch? One of our
problems today has to do with the
slowness of communications. We're
up around 9,600 baud for much of our
landline stuff, and that beals the heck
out of the 60 words per minute Tele-
type speed we started with, and the
100 words per minute we graduated
into. Bauds? Bils? When we use
ASCIl we send our characters in eight-
bit groups, plus a start bit, a stop bit,
and a parity bit. That's 11 bits for
sending one letter or number . . . a
byte.

Do | have to explain that parity bit?
That's in there to tell you when some-
thing somewhere in the system is
screwed up. Your computer adds up
all the bits in one byte and checks to
see If the number is odd or even. If
you decide on even parity, it adds a bit
to any odd bit number. Thus, if the
compuler gefting the data runs across
a byte with an odd number of bits it
lights up filt, telling you that something
is amiss,

So, at 9,600 baud we're actually
getting about 872 characters a sec-
ond. Divide by six to convert that into
words and you're throughputting about
145 words per second. That's faster
than most of us can read. Thal's over
8,700 words per minute.

It's too slow. We can do better than
that. Yes, | know there are some do-

hinkies that can boost thal to 14,400
baud, but it ain't easy. Or cheap.

Trigital?

Now let's just suppose that instead
of sending just zeros and ones, that
we drive the engineers lolally bonkers
by sending ones, twos and threes. Our
frequency shift keying will then have
three frequencies instead of two. Right
away that gives us seven combina-
lions instead of two. 1, 2, 3, 1-2, 1-3,
2-3, 1-2-3. If two choices gives us digi-
tal, then three should be trigital, right?

With digital and two bits we have
four possible combinations. With trigi-
tal we have 49. With three bits we
have 343 combinations . . . more than
enough to handle just about anything
in the way of special characters. So
we've reduced the number of bits from
eight to three for the same throughput.
That's 2.7 times the speed with the
same number of bits. That's like send-
ing at 25,600 baud.

Now, before you gel too excited

Five bits opens us to another 7,776
words, and we're still beating the heck
out of slowpoke digital. Now we're
covered for over 99% of the words
used in normal communications.

It wouldn't be very difficult to speci-
fy at the beginning of a message if a
special dictionary is going to be used.
In this way we could have one for doc-
tors, another for lawyers, engineers,
computer tweaks, and so on. Even
one for hams with all the Q-codes built
right in.

Wait, there's more. If we want to
have secure communications we can
just shuffle those bits a littie and the
words coming oul will be gibberish,
unless you have the key.

I'm not done yel. Next, let's sup-
pose that you're in communications
with someone who doesn't know En-
glish. Like Japanese, for instance. No,
most of them know English. Make it
Chinese or Arabic. How are we going
to do this the easy way? No strain.
When you are busy typing in your

“Okay, enough about history,
now we’re going way out into left field.
Are you ready for a stretch? ”

over this | want to take back one of
those combinations and use it just as
a start bit. I'd like to use the 1-2-3
combination for this. This will then act
as a reference for the three tones.
This takes us down to six possible
combinations we can use for our bils
instead of seven. Three bits will pro-
vide us with 216 combinations, which
is more than enough to take care of
upper and lower case letters, the 10
numbers, lots of punctuation, and
plenty of special characters such as
dollar and yen signs, brackets, etc.

I'm not done yel. Lel's suppose we
want to speed things up a litile. See
where I'm heading? No? Okay, I'll ex-
plain. Let's say that we use three bits
for most of the ASCIl code combina-
tions. That's fine if we don't mind
spelling out even the most often used
words. But, if we send four bits we'll
have 1,296 combinations and thus be
able to communicate 1,296 of the
most often used words by just adding
one bit. This will cover a surprising
amount of our normal communica-
tions. We could be nasty about it and
lean toward shortening words like
“communication” to one character, as
well as our more often used shorter
words.

Hey, we're dealing with computers
here, s0 we can make 'em do almost
anything we want, building the com-
plexity into a cheap chip . . . so lef's
consider going out even one more bit,
so we'll have a larger dictionary. Now
we're out to 7,776 possible combina-
tions. That's a pretty good-sized dictio-
nary, one large enough so we aren’t
going to have to spell many words out.

If your computer gets a three-bil
“word"” it'll translate it into a single
character. If it gets four bits it pro-
duces one of the next 1,296 words.
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message your computer will be check-
ing each word as you type for multiple
meanings. Then, when you're done, in
addition to your normal spelling check,
it'll stop at each word with a multiple
meaning and ask which meaning you
have in mind. The dictionary it uses for
this will assign bil groups 10 concepts
instead of just words. I'll cheat on this
and add a sixth bit, giving us a 46,600
concept dictionary. That ought to hold
us for most communications. We can
afford to be a little slower on our
throughput when we're providing an
automatic translation into any lan-
guage in the world. We'll still run cir-
cles around 9,600 baud ASCII.

With throughput like this we'd be
able to transmit for a second or two
and send whole stories. Il would take
around one and a half seconds for me
to send a 16-page booklet. The story
of my recent trip to Hawaii for the cold
fusion conference, plus scuba diving
on all six major islands, would take
maybe 15 seconds lo zip through. Of
course you might prefer to not be bur-
dened with reading and just want a
signal and weather report. | can do
that in a millisecond and be on to
more fruitful contacts.

| thought you might enjoy the con-
cept, even though | realize that no one
will probably bother to make it happen.
Even though someone could easily
get disgustingly, filthy rich by develop-
ing it and selling the systems . . . and
not just to hams. Hey, put me down for
2%, okay?

Breast Cancer

A reader who, for some perverse
reason, enjoyed my editorial on bio-
electricity, wrote to say that while he
was visiting England a few years ago
the BBC broadcast a program show-

e ————————————————

ing a breast cancer treatment in Swe-
den where they put a probe (needie)
in the middle of the cancer with +12
volts on it and ringed the cancer with
-12V probes. The result after a short
application of the voltage was a quick
cure.

You'll learn more about this sort of
thing in the Bob Becker books | recom-
mended.

I'm reminded of Michael Crichton’s
book, Travels, where he pointed oul
that radical mastectomy for breast
cancer as an example of superstitious
behavior in that there is no scientific
evidence that there are any benefits.
Except perhaps to the doctors and
hospitals, who reap millions. Mike was
a doctor before he got into wriling and
directing. You'll enjoy this $4.95 pock-
etbook. Look for it.

Free Music? What's This, Another
Con Job?

We keep hearing there's no free
lunch, but every time someone puts
out some food we belly up lo the table
and start eating, hoping this time it's
for real. So what's all this free music
stuff? What's the catch? Well, it isn"t
totally free, but it's darned close.
Close enough so you can build one
heck of a music library for peanuts.
You can build yours the same way |
buiit mine. The English language is
pitiful when it comes to expressing
leelings, so | can't begin to tell you
how excited, happy, sad, enthralled |
am when listening to Joplin, Nazareth,
Sibelius, Gliere. No more than | can
explain the excitement of skiing hard
and fast down a siope or scuba diving
on a reef full of fish. Why are contests
so much fun? Why do DXers chase a
rare one for hours? What's the fun of
sitting in some rare country and work-
ing the pileups?

But a music library is something
you have for life. | can pull out The
Music Man CD from Telarc and enjoy
lhe incredibleness of the music, the
lyrics, the performance and the
recording. We haven't got the words in
English to communicate this. Nor can |
ever really explain to you the feelings
of combined happiness and angst |
experience in listening to Joplin'’s mu-
sic as played by Scott Kirby. Or the
emotional experience of César
Franck’s symphony played on a good
hi-fi system. | can only do my best and
hope you'll join me in enjoying the
things | have found so exciting.

You? A Music Expert?

Yes, you! Look, everybody, includ-
ing you, likes some kind of music.
Whether you enjoy rock, ragtime,
blues, Dixieland, jazz, bluegrass, pol-
ka, or old-time fiddle music, there are
some kinds of music that you like. You
are a music expert on one thing: the
music you like to hear. Okay, now I've
got a way you can cash in on your
expertise.

Sure, some people like music more
than others. Some not only listen to
music on the radio and buy records,
they go to conceris! A few even go to
music festivals, which are popping up



all around the country. Even way up
here in the mountains of New Hamp-
shire we have a restaurant that spe-
cializes in blues (Rynbom in Antrim},
another in folk music (The Folkway in
Peterborough), and one in bluegrass
(Del Rossi's in Dublin).

But no matter how much or little you
love music, you are an expert on what
music you like, and there are record
companies out there that want to find
out what you like. This is where the
Music Research Foundation comes in.
This is alsc where you can build one
heck of a music collection for peanuts.
Damned near free, actually.

So who's going to shell out to send
you music and why? Just put yourself
in the big fat luxurious chair of a
record company executive. You know
the odds are only about one in 20 that
your next new release is going to pay
for itself, much less be a hit. And this
despite all the experts you have on
your staff, and your own intuition. It's
worth a lot to you to have a focus
group listen to your new releases and
rate each one on how much they like
it. You don't want music-Ph.D. expert
opinions, you want to know how much
the general public is going to like your
release.

Record Companies Need to Know

This information allows the record
companies to put their major promo-
tion money behind the winners and

not waste big bucks on losers. Promo-
tion can't make a lousy record into a
hit, but the lack of it can keep good
music from getting anywhere. This
same information is also helpful for
record store managers when they're
deciding how many copies of a new ti-
tle they should order.

The Music Hesearch Foundation
has been providing this rating service
to a few record companies, but it's
been so successful in picking hits that
now many more want it. Thus, the
Foundation is looking for volunteers to

cost of setting up your enroliment and
shipping the first three CDs or CAs for
you to rate.

Over the last 10 years I've rated
well over 5,000 new CD releases, plus
I've written some 3,000 in-depth re-
views for my music publications. The
result is that | have built a superb mu-
sic collection of classical, ragtime, the-
ater organ, operetias, country, blue-
grass, folk music, foreign, dance,
show tunes, old time piano, choral,
and so on. Nope, not much rock,
blues, new age, or jazz. With several

“So what’s all this free music stuff?
What’s the caich? ”

get newly released CDs and cassettes
and rate them. The record companies
provide the review CDs and CAs 1o
the Foundation for the Research As-
sociate groups. All the Foundation
charges is $3.86 each for CDs and
$2.77 for cassettes, just to cover the
handling, shipping and record-keep-
ing.

Since there are many types of mu-
sic, the Foundation needs hundreds
more Associates to help evaluate
them all. If you're interested, let the
Foundation know what kinds of music
you like and send a $10 registration
fee (check or credit card) to cover the

hundred new releases every month,
there’s no shortage of music.

You Haven't Got Time?

Somehow, despite my fairly busy
schedule, | manage to put in at least
an hour a day listening to new releas-
es. Even on trips | have a portable CD
player with me and a box of CDs 1o
rate. That's "work” that is very relax-
ing. Scientists are just now beginning
to recognize the therapeutic aspects
of music. Heck, when | was the Exec-
utive Director of the Music Research
Foundation back in 1952 | worked with
a group of New York's top psychia-

trists and psychoanalysists and wrote
a book on the subject which the Foun-
dation published.

Record companies and record re-
tailers need to know which new re-
leases you, as a representative of the
general public, like. So give them and
yourself a break and start getting your
almost free music. Most of the CDs
sell for from $15 to $20, so you can
build a valuable CD collection in short
order. | know mine couldn't be re-
placed for $100,000.

Here's your opportunity to have fun,
build an enviable music collection, and
help the music industry to improve its
product. Wouldn't it be great if the
ham manufacturers wanted vox pop
reactions to their products? Dream
away—>but listen to some wonderful
music while you're dreaming.

Send your $10 to: The Music Re-
search Foundation, Research Associ-
ate Fulfilment Division, 70 R 202 N,
Peterborough NH 03458-1107, or call
800-234-8458 with your credit card
number.

Ordering Books and CDs

[Editor’'s Note: Wayne often refer-
ences books and CDs in his editorials.
The books are often available from
Uncle Wayne's Bookshelf; the CDs
from IMPS by Mail. Both can be or-
dered by telephoning (800) 234-8458
or (603) 924-4196, or by faxing (603)
924-8613.]

VIDEO SYSTEMS

MINI-CAMERA

Size: Ix1x2in.

Weight: 2.5 oz.

Power: 7-14V/80mA. Sens: 2 lux @ 1.8
Lens: 3mm,4mm, Output: NTSC @ 1V.
The camera has been used in: ATV, Security
and Surveillance, R/C airplanes and Robots!

$269 +s/h
TRANSMITTER,

434MHz.

g
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ATVM-70, a 80mW. Mini-size Ix1.3 1n., 2.5 oz.
Power: 7-9.6V/80mA.

$129 +s/h

Satisfaction

Guaranteed!

Order Now,
from stock!
(800) 473-0538

or (714) 957-9268
for technical
information.

DOWN-CONVERTER
For 434 MHz. Low noise
MOSFET front-end for
greater sensitivity. Output
on TV channels 3-4.

$89 +s/h

MICRO VIDEO PRODUCTS

1334 S. Shawnee Drive, Dept H
Santa Ana, CA 92704-2433

CIRCLE 30 ON READER SERVICE CARD CIRCLE 248 ON READER SERVICE CARD
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SPECIAL EVENTS

Ham Doings Around the World

APRIL 2

CHESAPEAKE, VA C.A.R.S.
“Springfest” Amateur Radio/Computer
show will be held at the Virginia Beach
Pavilion from 8 AM-3 PM. VE Exams giv-
en by CDXA. Talk-in on 146.97-. Dealer
Contact: Preston F. Ipock N4SHI, 1026
Calloway Ave., Chesapeake VA 23324,
Tel. (804) 543-4610. Flea Market Contact:
Robert M. Hoft N4SFH, 2539 Roundtree
Cir., Chesapeake VA 23323. Tel. (804)
487-1896.

COLUMBUS, IN The Columbus ARC will
host a Hamfest at Bartholomew County 4-
H Fair Grounds, Family Aris Bidg., on
State Rd. 11, from 8 AM-2 PM. Talk-in on
146.790/.190. Make reservations thru
Marion Winterberg WDSHTN, 11941 W.
Sawmill Rd., Columbus IN 47201. Tel.
(812) 342-4670.

EAST LYME, CT The Southeast Con-
necticut Radio Amateur Mobile Soc.
(SCRAMS) will hold its annual Spring
Auction at the Senior Citizens Center,
Waterford Municipal Complex. Setup at 9
AM. Auction from 10 AM until sold out.
Bring your equipment to be auctioned.
Talk-in on 146.07/.67 Rptr. For info, call
KATBB at (203) 739-8016.

LONGMONT, CO The Longmont ARC
will hold its annual LARCFEST from 8
AM-3 PM at the Boulder County Fair-
grounds, Hover and Nelson Rds. VE Ex-
ams at 1 PM. Talk-in on 147.27/.87 or

Number 27 on your Feedback card

146.52. Contact Randy Stevens NONMD,
5280 Cypress Dr., Boulder CO 80303.
Tel. (303) 499-1106.

APRIL 9

FERGUS FALLS, MN The Lake Region
AC will sponsor their 7th annual ARRL Af-
filiated Hamfest between 8 AM-3 PM, at
the Hockey Arena, Otter Tail County Fair-
grounds. VE Exams. ARRL Forum. Pack-
et Meeting. More. Contact Keith McKay
NOFKF, Rt 1 Box 46, Battle Lake MN
56515. Tel. (218) 826-6274.

LAWTON, OK The Lawton Ft. Sill ARC
will hold the 48th annual LFSARC HAM-
FEST from 8 AM-5 PM at the Comanche
County Fairgrounds in Lawton. Talk-in on
146.91/.31. Write to Bob Morford
KASYED, 1415 N.W. 33rd St., Lawion OK
73505, or call (405) 355-6120.
ROCHESTER, MN The Rochester Area
Hamfest/Computer & Electronic Show will
begin at 8 AM at John Adams Jr. H.S.,
1525 31st St. NW. Talk-in on 146.22/.82
(WOMXW Rptr.); 223.22/224.32 (WOMXW
Rptr.). Contact Rochester ARC, Attn:
Colleen Vaneps NOZDY, 707 11 1/2 St.

SW, Aochester MN 55902. Tel. (507) 280-
a102.

APRIL 10

MADISON, Wl The Madison Area Re-
peater Assn., Inc., will hold its 22nd annu-
al Madison Swapfest at the Dane County

too late to get into publication.

Listings are free of charge as space permits. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by October 31. Provide
a clear, concise summary of the essential details about your Special Evenl. Check
Special Events File Area #11 on our BBS (603-924-9343). for listings that were

Exposition Center Forum Bldg. beginning
at 8 AM. (Set-up 7 AM). Talk-in on
147.75/.15 on the M.A.R.A. Rpir.
(WB9OAER). Reservation deadline is
March 31st. Write to MA.R.A., FO. Box
8890, Madison WI 53708-8830, or call
Jim Waldorf KBSAQQ, (608) 249-7579.
Leave a message on the answering ma-
chine.

NEW CASTLE, DE The Penn-Del ARC
will present its annual Hamfest at the Nur
Temple on RT. 13. Open 8 AM-2 PM (set-
up at 6:45 AM. Reqgister for VE Exams at
9 AM. Packet and ATV Demaos. Talk-in on
147.225+ and 224.220/R. Send reserva-
lions to Penn-Del Hamfest, P.O. Box
1964, Boothwyn PA 18061. For info call
(302) 798-7270.

TRENTON, NJ The Delaware Valley Ra-
dio Assn. will sponsor HAMCOMP ‘94,
their 22nd annual Flea Market of amateur
radio and computer equipment. The event
will be held from 8 AM-1 PM on the cam-
pus of Trenton State College, Route 31,
Ewing Township, Trenton NJ. Wheelchair
accessible. Talk-in on 146.07/.67. Contact
HAMCOMP 94, P.O. Box 7024, West
Trenton NJ 08628. Tel. (609) 882-2240.

APRIL 16

JOPLIN, MO A Hamfes!, sponsored by
the Joplin ARC, will be held at John Q.
Hammons Trade Center from 8 AM-3 PM.
VE Exams. Flea Market. More. Talk-in on

147.210+. Call for details at (417) 623-
3610 (days); (417) 782-5848 (eves); or
J.A.R.C., PO. Box 2983, Joplin MO
64803.

APRIL 17

RALEIGH, NC The Raleigh ARS will pre-
sent its 22nd Hamfest, ARRL NC State
Convention and Computer Fair, in the Jim
Graham Bldg., NCS Fairgrounds, from 8
AM-4 PM. ARRL, QWCA, MARS, ARES,
more. Pre-register for VE Exams by call-
ing AA4MY at (919) 847-8512. For info,
contact Aollin Ransom NF4F, 1421 Parks
Village Rd., Zebulon NC 27597. Tel. (919)
269-4406. Talk-in on 146.64 -600.

APRIL 30

SONOMA, CA The Valley of the Moon
ARC, WB6DWY, will hold its annual
“Ham" and Egg Breakfast and Swap
Meet, starting at 8 AM at the Sonoma Vet-
eran's Memorial Bldg., 126 First St. West.
VE Exams; walk-in, with registration at 10
AM. Testing begins at 11 AM. Talk-in on
147.47 simplex, and the 145.35 -600 and
146.205 +600 Rptrs, PL 88.5. Contact
Darrel WDBBOR, (707) 996-4494,

MAY 1

BURLINGTON, IA Valley Emergency
Comm. Assn. will host Burlington Hamfest
‘94 from 7:30 AM-3 PM, at the Burlington
Drive-In Theater, Agency St. (off U.S. 34

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater |dentifiers, Base Station Identifiers,
Beacons, CW Memary Keyers, etc. Great for FCC. ID Compliance.

PUBUCATIONS 10 MAKE RADIO FUN!

NEW!
1994-95

Miniature in size, 1.85"1.12"%0.35*

Totally RF immune

All connections made with microminiature plug and socket with color coded wires attached.
CMOS microprocessor for low voltage, low current operation: 6 1o 20 VDC unregulated at Gma
Low distortion. low impedance, adjustable sinewave oulpul: O 1o 4 volls peak 1o peak.
Crystal controlled for high accuracy

Transmitter PTT output (to key transmitter while 1D is being sent), is an open collector
transistor that will handle 80 VDC at 300ma

Field programmable with SUPPLIED keyboard.

Confirmation tone to indicate accepted parameter, plus tones 1o indicate programming error
All programming is stored in a non-volatile EEPROM which may be altered at any time
Message length over 200 characters long,

Trigaer 1D with active high or low

inhibit 10 with active high or low, Will holg off ID until channel is clear of traffic

Generates repeater courtesy tone at end of user transmission If enabled

Double sided lape and mounting hardware supplied for quick mounting.

Operating temperature range, — 30 degrees C lo +65 degrees C

Full one year warranty when returned to the factory for repair

Immediale one day delivery,

1.2 GHz
Our qudlity Repeater Maps are now
avgilable in book form! 5 ﬂ%ht,
ow new book includes all U.S.
ostates, all Canodion Provinces,
Mexico, Ceniral America and the
Carribbean! Maps show city
location, repaarora. highways, ham
dealers, tourist information!
PERFECT FGH TRAVEL! More than 175

ORD 9.95

ORDER TODAY?
. ﬂm REPE!TERMP GUIDES | REPEATER MAPS
anjoy mnan:pwcm| #1- :ﬁfﬁé&“(ﬁ%‘

guide #2-AZ CA,H,
nokides 8 Inrﬁnulad #3- CO, MT, ND, SD, UT, WY
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y FL,

NG,
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o countries. More

over 3
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Programmable Features

Eight programmable. selectable. messages

CW speed from 1 1o 39 WPM.

10 interval timer from 1-98 minutes

0 hold off timer from 0-89 seconds.

CW tone frequency from 100 hz to 3000 hz.
Front porch delay interval from 0 to 9.9 seconds.
CW or MCW operation

$89.95 each
programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.
BN 126 WEST TAFT AVENUE = ORANGE, CA 92665 #2945

'rrm 098-30271 = FAX {714) 3743420

Entire U.5.A. (800) 854.0547 » FAX (B0O) 424.3420

CIRCLE 10 ON READER SERVICE CARD

CATALOG 92

FE'EF‘JN["‘F['I- 'I.I""ITH PI bP""H.-"-.'EE

23801 NW 1st Ave.
Ridgefield, WA 98642-8830
CALL TODAY! 1(800) 377-2339

Dealer Inquines Welcome

CIRCLE 33 ON READER SERVICE CARD
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and U.S. 61). Talk-in on 146.790/.190
WOLAC/R and 146.520 simplex. Contact
Chuck Gysi N2DUP. Burington Hamfest
‘94, PO. Box 911, Budington IA 52601-
0911, or call (319) 752-3000 (voicefax).
YONKERS, NY The Metro 70cm. Net-
work will present a Giant Elecironic Flea
Market at Lincoln H.S., 9 AM-3 PM, rain
or shine. VE Exams. Talk-in on 440.425
MHz PL 156.7; 223.760 MHz PL 67.0;
146.910 Hz; and 443.350 MHz PL 156.7.
Mail paid reservations to METRO 70 CM
NETWORK, 53 Hayward St., Yonkers NY
10704, For details, call Otto Supliski
WB25LQ, (914) 969-1053.

MAY 7

MANITOWOC, Wi The Mancorad RC will
hold its annual Hamfest from 8 AM-77 at
the Manitowoc County Expo Ctr. Ama-
teur/Computer/Electronics Flea Market.
VE Exams. Contact wSASE to Mancorad
RC, PO. Box 204, Manitowoc Wi 54221-
0204, or call Red, (414) 684-9097 days;

APRIL 3-9

TWEED HEADS, N.S.W., AUSTRALIA
Station VI2CQ will operate approx. 2300
UTC-0000 UTC and 0300 UTC-0500 UTC
from Camp Quality (Kids with Cancer), in
the Tweed Heads area of NE New South
Wales. It will be manned mainly by the
VK4 Gold Coast ARS Inc. Frequencies:
7.050, 14.150, 21.150 and 29.550, all +/-
QRM. QSL via VK2CYI, VK2 Bureau. A
QSL card will be sent for all contacts.

APRIL 7

GLENBROOK, N.S.W. In commemora-
tion of the 140th Anniversary of the first
Morse telegraph circuit in Australia (be-
tween Melbourne and Williamstown), the
Sydney Morsecodians Fratemnity will es-
tablish a Morse link between Melbourne
and Williamstown (with the venues at
each end yet to be identified). The Sci-
ence Cenlre in Canberra will be linked
with both terminals so thal messages may
be exchanged between the three cenlers.

ale K4RQQ in commemoration of the
94th Anniversary of Submarines USN.
Operation will be from the USS DRUM al
Battleship Park. Frequencies: 20m
14.220-14.280; 146.22/.82 for locals. For
a ceriificate, send QSL and 9x12 SASE fo
Murray Flanders K4RQQ, 9075 Howells
Ferry Rd., Semmes AL 36575-7502.

APRIL 22-23

ADAMS, NY Members of Jefferson
County ARC will operate N2DMZ 14002-
2400Z April 22nd and 23rd, to commemo-
rate the birth of J. Sterling Morton, the
founder of Arbor Day. Operation will be in
the lower 25 MHz of General 80, 40, 20
and 15m CW and phone subands. Try
14.060 +/- for CW QRP. For a special
QSL card, send SASE and Q5L to John
Wagner N2DMZ, 20 Robert Sl., Adams
NY 13605.

APRIL 22-24
BAY CITY, TX The Malagorda County

114 Belmont Dr., Warner Robins GA
31088. For DX stations not desiring a cer-
tificate, QSL cards will go out via the bu-
reau.

APRIL 28-30

DAYTON, OH Special Event Station
WBBI/8 will again operate from the Day-
lon Hamvention Flea Markel, during Flea
Market hours (1200Z-2200Z April 29th;
1000Z-2100Z April 30th. Operation will be
in the General and Novice phone, and
CW portions (as band conditions dictate).
W8BI/8 QSLs 100% to hams and SWLs.
To QSL, send a business-size SASE to
W8BlI/8, F.O. Box 44, Dayton OH 45401.

APRIL 30

SONOMA VALLEY, CA The Valley of the
Moon ARC, WBGDWY, will operate in
commemoration of the City of Sonoma
and the Valley of the Moon's rich historical
heritage, from 1700 UTC-2400 UTC. The
slation will be operaled during the club’s

Hon (414) 793-4733 eves. Visitors will be able to send brief tele- ARC will operate NSQWF from 0000Z- H : hout
grams 1o relatives or friends, without  2400Z April 22-24, 1o celebrate the Bay ::;":l the Gf;iﬂu;ﬁ;utm of T;
SPECIAL EVENT STATIONS  charge. City Centennial. The Station will operale  ,0" 4 46m For a nice parchment certifi-
APRIL 9-10 on all bands, in all modes. For a QSL .0 qg) with SASE to VOMARC, 358
card, send SASE to NSQWF, 4404 Doris r -
APRIL 2-3 Palten St., Sonoma CA 95476.

TULSA, OK The Tulsa ARC will cele-
brate its 70th Anniversary by operating
W50K, from 18:00Z 2 April-18:00Z 3
April. Frequencies: Phone—lower 50 kHz
of the General 15, 20, 40, 80 meter sub-
bands, and the Novice 10 meter subband.
There will also be a 2 meter SSB station.
CW—lower 25 kHz of the General 20, 40,
80 meler subbands and the Novice 15
meler subband. For a unique cerificate,
send QSL and a 9x12 SASE to Tulsa
ARC, P.O. Box 4283, Tulsa OK 74159,

GREEN VALLEY, AZ The Green Valley
ARC will operale KC7MF 1600Z April 9th-
2300Z April 10th, to commemorate the
closing of all TITAN 2 Missile Sites in the
USA. Phone Bands: 3.860 (AM or SB),
7.230, 14.250, 21.330, 28.450 MHz. For
local 2m Rptr. operation, use 145.290
MHz (-600). For a cerificate, send QSL
and an 8x12 SASE lo GVARC, 601 N. La
Canada, Green Valley AZ 85614.

APRIL 11
MOBILE, AL The Mobile ARC will oper-

St., Bay City TX 77414.

SPARKS, GA The Middle Georgia Pro
Ams will sponsor Station AA4RI, to com-
memorate the 100th Anniversary of “wire-
less™ and the 120th Anniversary of
Guglielmo Marconi's birth (25 April 1874).
Operation will begin 22 April at 2100
UTC, and continue until 1800 UTC 24
April. Listen for AA4RI in the lower 25 kHz
of the General bands. Hams traveling on
|-75 will be invited to visit and operate this
Station. For a certificate, send a 9x12
SASE, with QSL card to Curtis Carter,

APRIL 30-MAY 1

PHILADELPHIA, PA The Olympia ARC
will operate WA3BAT from 13002 April
30th-2000Z May 1st, to commemorate the
96th Anniversary of Admiral Dewey's tri-
umph over the Spanish Fleet at the Battle
of Manilla Bay. SSB/Phone—3.898,
7.268, 14.268, 21.368, 28.368, 145.270,
and packet. For a certificate, send QSL
and a 9x12 SASE to Olympia ARC, FO.

Box 928, Philadeiphia PA 19105. |

Number 30 on your Feedback card

PRroPAGATION

Jim Gray W1XU

15-17 Meters

Fairly good DX openings 1o all areas of
the world on Good (G) days, and occasion-
ally on Fair (F) days or days trending from
Fair to Good or vice versa. Expect open-
ings from the Northern Hemisphere 1o

bands are subject 1o thunderstorm QRN,
however, and on Fair (F) days signals may
not be much above the noise level. Static
crashes are always a problem when thun-
derstorms are present within the skip
zZones.,

Jim Gray WiXU following the sun. These bands will close  Africa, South America and the Pacific, 80 and 160 Meters
210 East Chateau Circle around local nightfall, peaking in the afternoon. Short skip, during These are the wintertime bands, when

April is usually a very good
month for RF propagation, and

E

EASTERN UNITED STATES TO:

w
R

R e o o0 o W _'!E'I!FE__

on many days.
20 Meters

can be obtained this month, oo, particularly
from the Northern Hemisphere to Central
and South America and other areas of the

Sioshi tie Ty (0od G yes - (Aot Telatalils Very good DX openings 1o all areas of  Southem Hemisphere. East-west openings
spite of the declining sunspot num- |- = w = =, | lwulus| the world from sunrise through the early  are rare but daylight shon skip openings of
hﬂﬁﬂﬂdﬁﬂﬂfﬂlﬁm. Dﬂﬂ"[&:— CAMNAL FTNE .E_ _q:: -] = | m )18 lg. 15“_1 rmrsﬂfmm DMHQSMPEHR Lptn:ﬁ'ﬂ _ are mmmmﬂﬁ-
mﬁ:ﬂﬂf;mmﬂ_hﬂ ﬂ"'“‘"m‘ e ctelel L L =l=i= = L | an hour or two after sunrise and again in  and over 500 miles during nighttime hours.
s ! s Eiq:: P'DG' —— — - o mm.ﬂmwm heynrl:l_ anlﬁu meters, you will hnd_ some DX
bances in the earth’s magnetic ..E”;G F et ezt 750 miles should occur during most days in  openings that peak around midnight and
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Number 28 on your Feedback card

NEew probpucTs

Compiled by Charles Warrington WA1RZW

KENWOOD

There's a new rig coming soon
from Kenwood—the TS-60S 20 watt
6 meter transceiver—and il is de-
signed in the same style and configu-
ration as the popular TS-50S HF
transceiver.

Main features include a full 90
watts output on SSB, CW, and FM
modes; 23 watts on AM mode; 100
memory channels; Direct Digital Syn-
thesizer with fuzzy logic control; a
large LCD panel with a digital bar me-
ter; a mulli-function microphone; and
much more.

The suggested retail price for this
all-mode transceiver is $1,209.95. For
more information visit your favorite
Kenwood authorized amateur radio
dealer or contact Kenwood Communi-
cations Corporation, PO. Box 22745,
Long Beach, CA 90801-5745; (310)
639-4200.

NCG COMET

Wilh the downsizing of most hand-
held transceivers available today,
Comet has introduced a fine quality
speaker-microphone in a compact size
lo match. The new Comet HM-P2 may
be the smallest speaker-mike you'll
ever see, measuring approximately 1*
wide by 2° high. The rugged plastic
shell houses the feather-light unit,
which exhibits excellent transmit and
receive quality.

The HM-P2 does everything a com-
parable large speaker-mike can do
and fealures a dynamic microphone
element. The suggested retail price is
$32.95 and it is available at most deal-

ers nationwide. For more information
contact NCG Comet Antenna, 1275
North Grove Street, Anaheim, CA
92806: (714) 630-4541; FAX (714)
630-7024. QOr circle Reader Service
No. 203.

JPS COMMUNICATIONS

JPS Communications, Inc., has in-
lroduced the new NTR-1 Wide Band
Noise and Tone Remover to the ama-
teur radio market. The NTR-1 is a
general purpose audio processing unit
designed specifically o provide noise
reduction and multiple tone removal
for AM, FM, or other wide-

bandwidths are provided to give opti-
mum performance for AM or FM sig-
nals as well as SSB, CW, or data. For
more information contact JPS Com-
munications, Inc., P.O. Box 97757,
Raleigh, NC 27624-7757. Or circle
Reader Service No. 204.

band signals, at an afford-
able cosl.

This handy unit uses Dig-
ital Signal Processing to
provide operating character-
istics far superior 1o those
attainable using analog
techniques. Both WIDE (ap-
prox. 6.8 kHz) and NAR-

ROW (approx. 3.4 kHz)

ICOM

Ilcom has intro-
duced the new IC-
2GXAT hand-held
transceiver, with the
highest power in its
class, along with a
multitude of other
advanced features
at a very reasonable
price. This beauty
offers simple opera-
tion, advanced fea-
lures and durable
construction.

AEA

Advanced Electronic Applications
recently introduced something new for
the satellite operator. The ST-1 Satel-
lite Tracker offers the salellite enthusi-
ast hardware and software for the au-
lomatic tracking of sateliites.

The ST-1 offers hands-off control of
antennas and transceiver tuning 1o
make satellite operation easy. As the
satellite nears the horizon, the anten-
nas are pointed in the proper direction
and the rig is tuned to the right uplink

You can operate the IC-2GXAT 2
meter HT by channel number only, i
you wish—keeping frequencies secret,
restricting frequencies, or simplifying
operation for an unfamiliar user. Other
features include auto repeater opera-
lion, tone scan, DTMF redial, and a
user-friendly keyboard.

For further information visit your lo-
cal lcom dealer or contact lcom Ameri-
ca, Inc., 2380 116th Ave. NE/P.O. Box
C-90029, Bellevue, WA 98009-9029;
(206) 454-7619; Telex 152210; FAX
(206) 454-1509. Or circle Reader Ser-
vice No. 201.

and downlink frequencies. As the
satellite moves into the field of view,
the antennas track and the transceiver
tuning is corrected for the Doppler
shift throughout the pass.

The system has many other fine
features, and is priced at $399. For
more information, please contact Ad-
vanced Electronic Applications, Inc.,
F.O. Box C2160, Lynnwood, WA
98036; (206) 774-5554; FAX (206)
775-2340. Or circle Reader Service
No. 202.

GORDON WEST

Well-known author and Radio Fun
columnist Gordon West has just fin-
ished a four-year project of amateur
radio test-preparation manuals with
the release of his new Extra Class the-
ory book. “The complete selection of
training materials for all radio license
grades is a continuous process,” said
West. “Just as | finish a new book, | go
back and begin the yearly revision of
another book for the July 1st question
pool change.”

All of the Gordon West amateur ra-
dio license preparation books and
code tapes are available from amateur
radio dealers throughout the country.
For more information or to mail an or-
der, contact Gordon West c/o the
W5Y! Group, P.O. Box 565101, Dal-
las, TX 75356-5101; (800) 669-9594.
Or circle Reader Service No. 205.
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A & A ENGINEERING

Dr. Ralph Taggart WBBDQT has
just released his Weather Satellite
Handbook Software (WSHFAX) and
A & A Engineering has worked with
Dr. Taggart to create a compatible in-
terface hardware package. The inter-

face is A & A's Product #200 and is
available in kit form or assembled and
lested.

This unit is featured in the Fifth Edi-
tion of the Weather Satellite
Handbook. It will process both HF and
satellite weather FAX. The software
will run on any PC/XT/AT/PS51/PS2
compatible with at ieast 640K of RAM
and one floppy, paraliel port, and VGA
display. Kit price is $159.95 or assem-
bled for $189.95. For shipping within
the USA please add $6.50. For more
information contact A & A Engineer-
ing, 2521 W. LaPalma, Unit K, Ana-
heim, CA 82801, (714) 852-2114. Or
circle Reader Service No. 207.
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SUPERCIRCUITS

Imagine screaming along, just inch-
es off the ground, at 60 mph. Or how
about nose-diving straight down from
1,000 feet up, and pulling out at the
last moment? The Supercircuits PC-
10XS microvideo camera is what
makes it happen!

For a really exciting
project, try mounting the
PC-10XS microvideo
camera and a miniature
amateur TV transmitter to
a model rocket, R/C air-
plane, car, or helicopter.
Live video telemetry can
be thrilling and it is easier
than you think. The unit weighs in at
one ounce, produces a sharp 380
lines resolution, and works well in low
light with an auto-exposure control.
For more information contact Supercir-
cuits, 13552 Research Bivd., Auslin,
TX 78750; (512) 335-8777. Or circle
Reader Service No. 206.
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BARTER 'N’ BUY

PCB / Schematic CAD - from $195

Tum your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try
and dump it, but you know you'll get a far more realistic price if you have it out where 100,000 ac-
tive ham potential buyers can see it than the few hundred local hams who come by a flea market
table, Check your attic, garage, cellar and closet shelves and get cash for your ham and computer
gear before it's too old to sell. You know you're not going to use it again, so why leave it for your
widow to throw oul? That stuff isn't getting any younger!

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost}—comes to 35 cents a word for
individual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on telling a long
story. Use abbreviations, cram it in. But be honesl. There are plenty of hams who love to fix things,
so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expiration. If you're placing a commercial ad, include an ad-
ditional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months before the ac-
tion starts; then be prepared. If you get too many calls, you priced it low. If you don't get many
calls, too high.

So get busy. Blow the dust off, check everything out, make sure it still works right and maybe
you can help make a ham sure it still works right and maybe you can help make a ham newcomer
or retired old timer happy with that rig you're not using now. Or you might get busy on your com-
puter and put together a list of small gear/parts to send to those interested?

Send your ads and payment to the Barter 'n' Buy, Judy Walker, 70 Rt. 202N, Peterborough NH

EASY-PC - For single sided and

multilayer boards to 17/"x17".

Phenomenally fast and easy to use.

Qver 18,000 copies in use worldwide.,
EASY-PC Professional for boards up to
32" x 32" at .001" resolution, 16 layers.
Schematic capture and netlist extraction -
integrates seamlessly with PULSAR and
ANALYSER Ill. Runs on PC/XT/AT/
286/386/486 with EGA or VGA displays.

Logic Simulation - from $195

03458 and get set for the phone calls,

The deadline for the May classified
ad section is March 10, 1994.

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $7.95 each, ppd USA. Send to:
ALLABOUT BOOKS, Dept. S, P.O.
Box 22366, San Diego CA 92192,
BNB200

CUSTOM MADE-HAND TOOLED
leather products with your initials,
name, call letters. Pholo's & estimates
available. Key rings, wallets, belis,
purses, hanging signs, specialty items.
GREAT GIFT. LEATHER & WEST, 67
Causeway Rd., West Swanzey NH
03469. (603)352-6256. 9-4 pm. M-F
ET. BNB215

SUPERFAST MORSE CODE SU-
PEREASY. Subliminal cassette. $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy technique. $12.
Both $20. Moneyback guarantee. Free
catalog: SASE. BAHR-T2, 150 Green-
field, Bloomingdale IL 60108. BNB221

KENWOOD TS-830S, XTRA TUBES.
Ameritron AL-811 amp. MFJ-949D ver-
sa tuner. MFJ-815B swr meter. Every-
thing perfect condition. Whole pack-
age $1348/BO you pay shipping.
Steve (303)945-0639. BNB245

QSL SAMPLES- 50 cents. SAM-
CARDS, 48 Monte Carlo Dr., Pitts-
burgh PA 15239, BNB275

COMMODORE 64 REPAIR. Fast tum
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

SILICON VALLEY Treasures, Caps,
resistors, diodes, MORE. 100 pcs
$2.00, 500pcs $5.00, 1000pcs $9.00.
Post paid in US. LYNN JOHNSON
ELECTRONICS, Box 51268, San
Jose CA 95151-1268. BNB300

WANTED: Electron Tubes, ICS, Semi-
conductors. ASTRAL, P.O. Box
7075T, Linden NJ 07036. Call
(800)666-8467. BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA
01450, (508)448-3322. BNB310

OLD TUBES. Write K1KOL, Box 131,
MNewton NH 03858. BNB335

RCI-2950 OWNERS: New modification
manual including Power increase.
Clarifier modification. Modulation in-
crease. Operating hints, and more.
Parts included. Only $20.00 ppd in
U.S. (Missouri residents add $1.15
tax). SCOTT, P.O. Box 510408, St.,
Louis MO 63151-0408. (314)846-0252.
Money Crders or C.Q.D. BNB340

HR2510, RCI2950, CONNEX 3300,
COBRA 148, GALAXY SATURN, plus
many more kits to increase your modu-
lation, $19.95. (800)536-0109.BNB350

KIT BUILDERS! Complete list of 165+
kit vendors. #10 SASE + $3.00 USD
to: RUTENBER ENGINEERING,
38045 10th St. E. #H75-AR, Palmdale
CA 93550. BNB365

QSL CARDS — Standard and cus-
tom. Your ideas or ours. Excellent
quality. Foil stamping available. Many
designs and type styles. Catalog and
samples $1.00 refundable. WILKINS,
Dept. A, Box 787, Atascadero CA
93423, BNB370

NEW NN1G CW SUPER-HET SIN-
GLE BAND TRANSCEIVER KIT.
Available in 20M, 30M, 40M, 80M.
$59.95 plus $3.75 S/H. (Catalog-2
Stamps). DAN'S SMALL PARTS &
KITS, 1935 South 3rd West #1, Mis-
soula MT 59801. BNB385

SERVICE MONITORS WANTED.Any
late model test equipment. (408)241-
7376. BNB390

MAHLON LOOMIS, INVENTOR OF
RADIO, by Thomas Appleby. Available
from Johan K.V. Svanhoim, N3RF,
Svanholm Research Laboratories,
P.O. Box 81, Washington DC 20044.
Please send $25.00 donation with
$5.00 for S&H. BNB420

mmem et _w= = ]| PULSAR and PULSAR Professional -
we—n-n-n—h-n~-n-r-| FUll featured digital logic simulators.
H Allow you to test your designs quickly and
e inexpensively without the need for
S : | | sohisticated test equipment.
= ——+———| | PULSAR can detect the equivalent of a
Si—————-_———"1| picosecond glitch occurring once a week!
= Runs on PC/XT/AT/ 286/386/486 with
EGA or VGA displays.

Analogue Simulation - from $195

FiEfe ~&" g== == .=-] ANALYSER llland ANALYSER Il Pro.

s ~ ——"=| Powerful linear circuit simulators have full
e \ ."ﬂi}a‘ "~ | graphical output, handle R's,L's,C's, Bipolar
= ol '\\_{... Transistors, FET's, Op-Amp's, Tapped
s i - | Transformers and Transmission Lines etc.
- Ny 2 ~~| Plots Input and Output Impedances, Gain,
e S "~ | Phase and Group Delay. Covers 0.001 Hz to
aml MY l..| >10GHz. Runs on PC/XT/AT/286/386/486
tmer mwemmwe w e moes s | owith EGA or VGA displays.

For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024

(415) 968 9306
VISA and MasterCard welcome.

CIRCLE 1 ON READER SERVICE CARD

AMATEUR TELEVISION

MadeinUSA  ©nly $89

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13 or weather radar during
significant storms, as well as home camcorder video. |f
it is being done in your area on 70 CM - check page 461
in the 93-94 ARRL Repeater Directory or call us, ATV
repeaters are springing up all over - all you need is one
of the TVC-4G ATV 420-450 MHz downconveters, add
any TVsettoch2,3o0r4and a 70 CM antenna. We
also have downconverters, antennas, transmitters and
amplifiers for the 400, 900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and info.
Hams, call now for our complete ATV catalogue!
We ship most items within 24 hours after you call,

(818) 447-4565 m-t 8am-5:30pm pst.  Visa, MC, COD
P.C. ELECTRONICS Tom (WEORG)

2522 Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)
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Pleo-d rolls up and hides in his 4-ounce pocket-sized hoider, .

waiting like the Gende 0 o bottle 1ill you need full-quisting | @@

signal pouch,

Call him forth and his glistening black weather sealed lines

reveal a sleeh end-fed halfwave antenna ready to hang amywhera, Sus-

pend in the apariment closet or patio doorway, Attach Pice~J o window
glass or curtain rod. He needs mo radials for broadband low-
angle omni halfwave gain.
Carry Pleo=J with you tor emargencies. Hang in the motal when on the
road. He improves range, boosts receplion, saves batteres,
Pleo-J cormaes ready far work with 727 isolated coaxlal feadline and gold
pin BNC. Typical edge-io-edge SWR under 1.2:1. Hand-crafied in the

U.S.A,
Models
oo Most Nt Aurggﬂ Eﬂnjﬂ ﬂ’esl
Prova, UT 440MH 19 35
BAB0S DuadBandaddss B01-373-8425 v

CIRCLE 82 ON READER SERVICE CAHD

GIVE YOUR

HR-2510 HR-2600

the same features as the

*BIG RIGS”
CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Write or call (707) 5380512 for FREE information

CIACLE 265 ON READER SERVICE CARD

Cz=~AMIGA AND COMMODORE SUPPORT SERVICES Ay

Now utilize the same repair facilities
used by dealers and other
Commodore service centers. Take
advantage of direct low pricing, fast
turn-around (24-48 hours), extended

For every piece of equipment repaired and returned to our customers, we
will include the following FREE:

« A Commodore or Amiga diagnostic diskette ($10.00 value).

* A Commodore Diagnostician or Amiga Troubleshooter ($10.00 value).

warranties, service contracts, low-
cost system upgrades (such as 1
MB Agnus), Toaster problems and
most important —PROFESSIONAL
SERVICE.

SPECIAL LIMITED TIME OFFER

Between now and May 15th, every customer who sends us
their Amiga for repair has the option to purchase “Where in
the Worl

of $10.95, while supplies last.

is Carmen Sandiego™ software for the low price

CALL FOR RETURN AUTHORIZATION NUMBER

GLOBAL UPGRADES, INC.

3 CHESTNUT STREET, SUFFERN, N.Y. 10901
914-357-7339 « FAX: 914-357-6243

1-800-426-8693

EII_IF:S %6 ET. MON-FRI

COST OF SERVICES*
AMIGA COMMODORE
FLAT RATE LABOR FLAT RATE LABCOR
AS00 $55| A3000 S119|C64 $25]1541 530
A2000 S85|A4000 CALL|C128 545[1571 535
*PLUS UPS SHIPPING CDTV 560

CALL FOR PRICING ON MONITOR REPAIR & OTHER ITEMS WE SERVICE )

CIRCLE 338 ON READERS SERVICE CARD

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

/

m
e

B
L

BHEMLY

VIDEO I.D. BOAR

*Custom Graphics with your Call Sign
*4 Screens (2 Hi-res/2 color bar)

+12 VDC Operation

‘Instant Video ID

‘Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840
(419) 422-8206

Hine ELKTRONICS
: i WBRSK 12536 T.R. 77
e Findlay, OH 45840

T " i (419) 422-0206

=t HABMLY @
g LT .IL'FI"'II"ul
s hinn goes Befnes
745 Ny
g Ay 7T

CIRCLE B ON READER SERVICE CARD
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ARI500
S500KHZ TO 1300
MHZ. WITH BFO

AR1500. A 1000
Channel Scanner with
500KHz to 1300 MHz
coverage, & no cutouts.
10 search, 10 scan banks
lockout on search &
searché&store. VFO tuning
with AM/FM/ WFM modes.
With Ni-Cad batteries, Chaqr,
VHF Ant., and long wire
antenna, case & belt clip. Limited time offer,
not valid with any other specials. Only 5.95
shipping & handling anywhere in the 48
states. Call toll free and order this new unit!

COMMUNICATIONS
Call

1-800-445-7717 @W

6975 Hillsdale Ct, Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1084

CIRCLE 164 ON READER SERVICE CARD

BROWNIES QSL CARDS SINCE 1939. Catalog &
samples $1 (refundable with order). 3035 Lehigh
Street, Allentown PA 18103. BNB430

HIGH QUALITY PERSONAL QSL’s insure greater re-
turns! Customize one of 26 standard formats, or your
own unique design. FREE info-packet (75 cent stamp
appreciated). CHESTER QSL's, Dept. A, 2 5. Com-
mercial, Emporia KS 66801. (316)342-8792, FAX
(316)342-4705. BNB434

ICOM-781 RAFFLE: One hundred tickets ONLY at
$100 a piece. Drawing to be held at 3pm on June 24 at
the RC of JHS 22 in NYC. Tickets/Questions-RC of
JHS 22, POB 1052, New York NY 10002. Phone
(516)674-4072, FAX (516)674-9600. BNB455

REPEATER PROGRAMMING SOFTWARE.-Use your
PC and modem to generate DTMF tones. Send SASE
to KM9S, Box 771, Franklin IN 46131. BNB460

CRYSTALS: High quality for your VHF/UHF and SHF
transverter projects. SASE. WA3IAC, 7148 Montague
St., Philadelphia PA 19135. BNB515

CDROM-94 HAM RADIO CALLSIGN DATA BASE
Ham Radio Callsign Database with hundreds of PC
Compatible programs, radio mods, TCP/IP Usenet,
Ham Radio Archives, FCC Rules & Regulations, cur-
rent exam question pools, and Canadian Call Signs.
Only $24.95, with Windows/DOS Interface. Includes
shipping! Send check to: CDROM, 2348 Karen Dr., #6,
Santa Clara CA 95050 or call (408)241-7376 with your
Visa or MC. BNB540

FOR SALE: ICOM 735 & ICOM AH-2A HF all band
antenna tunner $955. (901)986-5153 or Box 21, Hunt-
ingdon TN 38344, BNB545

DACRON ROPE, WHY RISK ANTENNA SUPPORT
FAILURES?? Mil Type, black, strong, high UV/stretch
resistant, 3/32"; $.06/ft., 3/16" (770 Ib. test): $.11/f.,
5/16"; $.16/ft. IMMEDIATE SHIPMENT DAVIS RF CO.
24 HOUR ORDERS: (800)484-4002, CODE 1356.
BNB557

FOR SALE: TenTec Triton 4 w/external dig dsply,
150/260HZ CW filter, TenTec 20A PS, manuals, worn
front panel, works OK. Pickup only. N. Ind.-WASPYH-
(219)277-1786. $275. BNB565

DON'T BUY QSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also | specialize in custom cards
and QSL business cards. Write or call for free samples
and custom card ordering infarmation. LITTLE PRINT
SHOP, Box 1160, Pflugerville TX 78660. (512)390-
1192. Mastercard and Visa now accepted. BNB595

WANTED: Western Electric and other tube-type audio
equipment. (B00)251-5454. BMNBE15

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types of
duplexers. Included is theory of operation, detailed dia-
grams and much more. Send $9.95 plus $2.50 s&h to
RGM PUBLICATIONS, 533 Main Street, Hillsboro NM
88042. For faster service using a major credit card call
(505)895-5333 and order today. 30 day money back
guarantee. BNB635

SATELLITE EQUIPMENT AT 40%/50% OFF, Toshiba
TRX-1420, $479.00; 25° LNB, $59.00 w/rec. purchase.
VCRS w/$30.00 Program credit, $399.00; .6° Ku,
$89.00. Call (602)623-5748 for wholesale price list.
SATELLITE WAREHOUSE, Tucson AZ. Fax
(602)624-1629. BNB640

UNIVERSAL PROGRAMMERS Data 10, XELTEK,
Logic Devices, Magic |10, EETools, Needhams, from
$399.00. EPROM programmers from $117. Call for
free catalog. (408)241-7376. BNBG645

VHF-UHF-SHF Large SASE. VHFer, P.O. Box 685,
Holbrook AZ 86025. BNBE60



ELEGANT QSL CARDS AT LOW PRICES. Samples
$1 (refundable with order). AACO, Dept. S44, 1639

St deoeioghe S48  (B-T0-10 METERS

EIGHT VOLUMES SAMS RADIO PHOTOFACTS. We specialize in CB radio modification
Volume XIV John Rider troubleshooting manual. Circa plans and hardware. Frequency and FM
1946. 100's of schematics. Call KBOCQP., (618)783- conversion kits, repair books, plans, high-
2016. BNBE90 performance accessories. Thousands of

satisfied customers since 1976! Catalog $2.
HAM RADIO REPAIR- All makes and models. Fast, CBC INTERNATIONAL

Professional Service. AFFORDABLE ELECTRONIC LOU FRANKLIN/KG6NH - Owner
REPAIR, 7110 E. Thomas Rd., Scottsdale AZ 85251. P.O. BOX 31500X, PHOENIX. AZ 85046
(602)945-3908. BNB700

ROSS' $$$$% NEW APRIL (ONLY) SPECIALS. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTURER READY WHEN YOU CALL OR

CIRCLE 107 ON READER SERVICE CARD

ATV CONVERTERS - HF LINEAR AMPLIFIERS

WRITE. KENWOOD, PB-10, $37.00; TR-751A, PASTSCAN /. TELEVISION L -SMELIFIERS se MOTOROLA BOLLETING

$615.00; AT-50, $295.50; PB-12, $50.00; AEA CALL: e TR U Sl Oueisiind
ALINCO CALL: YAESU CALL: ICOM DELTA 1A, ::;ﬂmnu.ﬂ Eﬂiﬁlﬂwllfnﬁn R EE
HEAT SINK MATERIAL

$920.00; BP-23, $30.00; BP-22, $14.00; ASTRON _ .lHTril.le::::I!:l EB104 S00W 8448 15
CALL: MFJ, 8158, $50.00; KANTRONICS CALL: RIS oW emrme R e e e e A
BARKER & WILLIAMSON CALL: BENCHER CALL: MEW! 1K WATT 2-50 MMz Ampiifier We sise steck Hard—to—Find parts
E;JWEHFI;GUT CALL; Eggijpﬂﬂglﬁﬂﬁcﬁgi POWER SPLITTERS and COMBINERS CHIP CAPS —Kemet /ATC 1

. $350.00; TELEX : - o - 5ot -mteg | RO 7 RE PO s
CONCEPTS CALL: MIRAGE CALL: LARSEN CALL. aTve :.’!:‘“' Ss-SeT)—S s E‘:&E-E{E:@': e m-;;‘é‘:’?:!ﬁf‘rjfiﬂﬁ"
ALL LIMITED TIME OFFERS. OVER 9035 ham-relat- for ATV : - $3L-1 iS00
ed items in stock for immediate shipment. Mention ad. i - i g AMPLIFIER - S38-FA—A : :'::;:I'nl-u RF Cheks..
Prices cash, F.O.B. Preston. HOURS TUESDAY-FRI- o B TROE Kit  REBET—PK (U ., e $189.98 ?ﬂ;i !:Flgr::m
DAY 9:00 TO 6:00, 9:00-2:00 P.M. MONDAYS. Erl:::-':.::::rrﬂuﬁt"ld O g TR e e .'I.'J"': '8.00 Add § 3.50 for shipping snd hendling.

CLOSED SATURDAY & SUNDAY. ROSS DISTRIBUT- For m--u information end prices, coll or writs for our free catsleg.

ING COMPANY, 78 SOUTH STATE, PRESTON ID tlﬂ"
83263, (208)852-0830. BNB707 Wuﬂd'h'P - mm{:\sﬁﬁc‘

GIANT SOLAR PANELS $44.00 EACH! Excellent s PR S Ons v T as o (000 S 05, 0L A1 0e
Prices/Solar Equipment/Accessories. Free Informa-
tion/Send Stamped Envelope, Catalog $3.00. To:
QUAD ENERGY, P.O. Box 690073, Houston TX

77268. (713)893-0313. BNB715

CIRCLE 99 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today

ELECTRON TUBES: All types and sizes. Transmiting,
receiving, microwave . . . Large inventory = same day Call Dan Harper tOdﬂy. .. 1-800-274-7373
shipping. DAILY ELECTRONICS, 10914 NE 39th ST.
Suile B-6, Vancouver, WA 98682. (B00)346-6667 or

(206)896-8856. BNB719
QUALITY QRP KITS FHOM 824, Curtis S044ABM EVERY ISSUE RF ENTERPRISES
:3:&;( ﬁ:f:ﬂ:.ﬁchl-: I'HI:UFBE.‘ 2 st;mpst fuL ca[a]ﬂs% of 73 70 ORDER: 1- H{][j 33-2482
: pringlake Drive, Spartanburg Service & Info- 218-765-3054 Fax 218-765-3308
29302. BNB720 on microfiche! ” i
Complete Inventory
MINIATURE POLICE RADAR TRANSMITTER One The entire run of 73 from October. 1960
mile range, $41 assembled, $31.00 kit. 9025 Coldwa- : : : ANTENNAS TOWE H§
ter Rd. Bldg. 100A, Fort Wayne IN 46825,  BnB7os | | through lastyearis available. T
TELEX/hy-gain ROHN

QUALITY: coax cables, connectors, antennas and am- You can have access to the treasures of CUSHCRAFT HY-GAIN
ateur radio equipment. Send $3.00 for lalest catalog. 73 without several hundred pounds of
R. C. KONTES, 465 Croft, Idaho Falls ID 83401-4419. bulky back issues. Our 24x fiche have 98 DIAMOND ACCESSORIES

BNB730 pages each and will fit in a card file on

r desk.
HAM RADIO REPAIR—Prompt service. ROBERT you YAESU ICOM MFJ AEA
FNAS. SERLERIIN S 1000 IS I3 SUe £y D) We offer a battery operated hand held BELDEN COAX: ASTRON
Jose CA 95116. (408)729-8200. BNB751 h
viewer for $75, and a desk model for 9913 POWER
T H Low ioss; 50 chmi,
JOIN TAPR-TUCSON AMATEUR PACKET RADIO | | $220. Libraries have these readers. ghopls SUPPLIES
(non-profit developers of the TNC). Membership bene- (2267) 50 otem. Mbipec
fits include: supporting the development of new com- The collection of over 600 microfiche, is RG-8/U RS4A RS-7TA RS-12A
munications technology, quarterly newsletter, low- available as an entire set, (no partial sets) (8237) 50 chm RS-20A RS-35A RS-50A
priced software/shareware, 10% discount on kits and for $285 plus $5 for shipping (USA). RG-8/U = RS-20M RS-35M RS-50M
publications. $15/year (foreign higher). Visa/MC ac- Annual updates available for $10. Set4) 20 o, Foam.
cepted. When joining, mention 73, receive TAPR Pack- HG‘BJEE b VS-20M VS-35M VS-50M
et Radio General Info booklet ($7 value)! (817)383- Your full satisfaction is guaranteed or Dﬁﬂ;ﬂ-m' A CALL US FOR YOURS!
0000. Mail:8987-309 E. Tanque Verde Rd. #337, Tuc- your money back. Visa/MC accepted. i
son AZ B5749-9399. BNB765 EEFPEEEELD :QHTEHHA WIRE:
- 12 ga; 14 ga.;

SOLAR POWERED HAMS! The Sunswitch is a BUCKMASTER SR L. TS0 JOU .
charge controller to protect your batteries from over PUBLISHING TR CABLE:
charge. Power MOSFETs are used, no relays! Assem- b s ooy Dty (618 2985
bled tuned and tested. Now with Wall Mount Case, Whitehall
$55.00 plus $3.00 shipping. SUNLIGHT ENERGY Route 4, Box 1630
SYSTEMS, 2225 Mayflower NW, Massillon OH 44647,

BNB774 Mineral, VA 23117
CW FILTER. No batteries required. Buy parts from Ra- 703-894-5777 ENT£H£R!SES
dioc Shack. Complete plans $3.00. LYNN JOHNSON i 3 b : - 55 Gox S50
ELECTRONICS, Box 51268, San Jose CA 95151- 800-282-5628 ol Lotne o
1268. BNB785 CIRCLE 168 ON READER SERVICE CARD CIRCLE 171 ON READER SERVICE CARD
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' 2
Six Shooters: Indoor / Outdoor

[ - Aftordabie « Effective « Unobirusive » Efficient « Fully Assermbled *
Emnu:-msm wum-mmuﬂm

hnig rﬁ§ﬁ§§1gﬂﬁig ion f ity
R gy
ishgﬂ-’lﬁ a 'I‘Hi

Band 'ﬂ am:l ouldoors.

Ad nstall tas: arywnese roll up 10 Stow
pocket Greal for bhung. -4 .

S&H
Antennas West

Qmmm%n s ad fine 800-926-7373/

CIRCLE 359 ON READER SERVICE CARD

HamWindows

Your gateway to the world.
Software that combines the amateur radio

with a personal computer.
HamWindows, Inc., 2121 E Pacific Coast Hwy., Suite 120C

Corona del Mar, CA 72425
(T14)729-4222 FAX (7 14)644-6277

CIRCLE 345 ON READER SERVICE CARD

Vv ELECTROMAGNETIC FIELD METER v

Reduce exposure

to potentially harmful
electromagnetic fields. Alphalab's handheld TriField™

Meter measures AC electric fields, AC magnetic fields =

and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or

fluorescent light fields, distinguish hot vs. ground wires i

with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1

mW/em?).

Electric and magnetic settings are omnidirectional,
measuring full magnitude of fields without the need to

reorient the meter. Price of $145 includes delivery and =

one-year warranty.

AlphalLab, 1272 Alameda Ave, Salt Lake City, UT 84102 |
(801) 532-6604 for speedier service or free |
literature on electromagnetic radiation health risks.

Call

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

ANTENNA PRODUCTS

rAF TECHNODLOGY* THE ANSWER |
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You’ll be amazed
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This high speed, n-f-h-mwmmum
design, auto-optimize and performance analysys. It will
accurately calculate up to 17 elements to 1 Ghz with
boom and tapered element compensations, a folded
dipole option, and pnnts all files, charis and graphs.
Includes both co-processor & nNo CO-processor versions.

For PC- AT w/ B840 K RAM, VGA, EGA, CGA, Harc and DOS 3 o grester

HOT! NEW VERSION

. - oS 85
Quickyagi o 3 9%
SPECIAL UPGRADE OFFER!

Upgrade from any antenna software for only $19.95

Add $3.00 s&h or $5.00 for non-USA orders « Incl Callsign wiorder
Send SASE for complete info, + US Check or Intemat’l Money order
Arizona orders add 5.5% stale tax = Specify 3.5 or 5.25" floppy disk

RAl Emterprises (s02) 8489755
4508 N. 48th Dr. Phoenix, AZ 85034

WANTED: HAM EQUIPMENT AND OTHER PROP-
ERTY. The Radio Club of Junior High School 22 NYC,
Inc. is not only the Big Apple's largest Ham club but al-
s0 the nalion's only full time, non-profit organization,
working to get Ham Radio into schools around the
country as a theme for teaching using our EDUCOM-
Education Thru Communication-program. Send your
radio lo school. Your donated amateur or related prop-
erty, which will be picked up or shipping arranged,
means a tax deduction to the full extent of the law for
you as we are an IRS 501 (c) (3) charity in our four-
teenth year of service. Your help will also mean a
whole new world of educational opportunity for children
around the country. Radios you can write off, kids you
can't. Start spring off helping someone else and your-
self. Please, write-phone-or FAX the WB2JKJ “22
Crew” today: The RC of JHS 22, P.O. Box 1052, New
York NY 10002. Telephone (516)674-4072 or FAX
(516)674-9600. Young people, nationwide, can get
high on Ham Radio with your help. Meet us at Dayton
Hamvention,we will be monitoring 144,30 through
out.Meet us on the WB2JKJ CLASSROOM NET: 7.238
MHz. 1200-1330 UTC and 21.395 MHz, 1400-2000
daily. BNB762

EARN $1,000 WEEKLY WITH YOUR PC. Free details.
Send SASE. Jeff Boone, 845 Miller Ave., #6, Shel-
byville IN 46176. BNB795

AGGRESSIVE SALES REPRESENTATIVE seeking
additional employment. Would like to sell amateur ra-
dio equipment. (910)299-1298. BNB800

AMIDON TOROQID COIL FORMS AND KITS for Ham
projects. Interest to Radio Amateurs, large stock on
hand. IVAN JOSEPH, 3116 West Jariath St., Dept. 73,

Chicago IL 60645, (312)465-8683. BNB805

R-390A COVER SET. New $55 each. Ballas! tubes,
$25. (ppd) PO Box 3541, Toledo OH 43608. BNB813

FREE SHAREWARE AND HAM CATALOG for IBM or
COCO. Morse code Computer Interfaces, $49.95.
NEW TWO METER Mobile Antenna Pattern Swilcher
for two vertical antennas, $59.95. DYNAMIC ELEC-
TRONICS, Box 896, Hartselle AL 35640. (205)773-
2758, FAX-773-7295. BNB815

SENSATIONAL NEW WAY TO LEARN CODE-Do
Aerobics, Sing, Jog, or Drive while learning code!
Now the secret is yours! Order THE RHYTHM OF
THE CODE-Morse code music cassette today! $9.95
ppd KAWA RECORDS P.O. Box 319-S, Weymouth,
MA 02188. The HIT of the 1993 Dayton Hamvention!
BNB824

EXPANDED C64 BEAM P.D. PROGRAM, 500+ sites,

$3.50, 5.25 disk. F. Aden, N7SOK, 4096 Marcia Place,
Boise |D B3704. BNB835

FCC COMMERCIAL LICENSE PREPARATION RA-
DIOTELEPHONE-RADIOTELEGRAPH. Lates! home
study fast easy audio video. Q & A pool disks. FREE
details WPT PUBLICATIONS (800)800-7588. BNB840

COLLINS HF-380 MILITARY SPEC. Not a converied
KWM-380. Continuous coverage 1.6 MHz to 29,9999
transmit. Serial #440. All mods & updates. Mint condi-
tion. Includes the following accessories: Noise blanker,
speech processor, digital conirol interface with external
keypad, kiron memory module, 1.4, 1.7, 3.6 MHz fil-
ters, SM 280 & SM 281 microp hones, rack mount kit,
blower kil, microphone foot switch, owner manuals,
service manuals, all factory correspondence $2,650.00
or trade 10000, 1C 781, R 9000, KC4VGL, "Turk".
(303)469-3355, evenings (303)465-0776., BNB845

WANTED: COLLINS ANTIQUES, anything old from,
speakers, receivers, transmitters, and all accessories,
any condition. Top $$$ paid. Rick. (800)462-2972 any-
lime. BNB865

KENWOOD TL-922A LINEAR. Low lime, original box
& manual. $1,250.00 FOB, (916)351-8453.  BNBS870



ELECTRONICS GRAB BAG! 500 pieces of new com-
ponents: inductors, capacitors, diodes, resistors. $5.00
postpaid. ALLTRONICS, 2300 Zanker Rd., San Jose
CA 95131. BNBB55

RF ENGINEERS WANTED SGC, a world leader in HF
SSB equipment is seeking experienced RF Engineers.
Experience in transmitter and receiver design, A/D
converters, digital voice processing, and low noise 0s-
cillators is reguired. Preference to licensed amaleurs.
SGC, INC., PO Box 3526, Bellevue WA 98008. Prind-
pals only. BNB8B0

SCHEMATIC DESIGN PROGRAM. Free brochure,
write Dept. 7, SCHEME-ADDICT, 8622 Wes! 44th
Place, Wheat Ridge CO 80033. BNB905

PRINTED CIRCUIT BOARDS for 73, QST, etc. Club
orders weicome. US orders deduct 20%. Free list. B-
C-D ELECTRONICS, Box 20304, 858 Upper James
St., Hamilton, Ontario, Canada L9C 7M5. BNB3910

WANTED: BUY & SELL Al types of Electron Tubes.
Call {612)429-9397, Fax (612)429-0292. C& N
ELECTRONICS, Harold Bramstledt, 6104 Egg Lake
Road, Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95./8.29 stamp gets un-
usual software catalog of Ulilities, Games, Adult and
British Disks. HOME-SPUN SOFTWARE, Box 1064-
BB, Estero FL 33928. BNB917

AIRCRAFT RECEIVER. Simple circuil. Buy parts from
Radio Shack. Complete plans $3.00. LYNN JOHNSON
ELECTRONICS, Box 51268, San Jose CA 91515-
1268. BNB925

INEXPENSIVE HAM RADIO EQUIPMENT. Send
postage stamp for list. Jim Brady WA4DSQ, 3037 Au-
drey DR., Gastonia NC 28054. BNBS927

RADIO REPAIR Amateur and commercial, profession-
al work. Fred Fisher WF9Q), 6866 W. River Rd., South
Whitley IN 46787, (219)723-4435. BNB930

SEIZED GOODS, radios, stereos, computers, and
more by FBI, IRS, DEA. Available in your area now.
Call (800)436-4363 Ext. C-6223. BNB940

RF TRANSISTORS AND TUBES NEEDS DEALERS

and repair shops for 2SC1969, 25C2879, MRF455,

2SC1307 and more. WESTGATE (800)213-4563.
BNBS50

IC-781 FOR SALE. Used very little. Possible delivery
MA, NH, VT. Bill Welch, K1CLN. (508)653-2347 (eves).
B/O $4,500. BNB955

FREE HAM GOSPEL TRACTS. SASE. N3FTT, 5133
Gramercy, Clifton Heights PA 19018, BNB960

AMIGA, MACINTOSH, ATARI XL/XE/ST Amateur Ra-
dio & electronics PD/shareware software $4.00 per
disk. Two stamp SASE brings catalog. Specify which
computer! KD-WARE, Box 1646, Orange Pk. FL
32067-1646. BNB965

PRINTED CIRCUIT BOARDS for projects in 73, Ham
Radio, QST, ARRL Handbook. List SASE. FAR CIR-
CUITS, 18N640 Field Ct., Dundee IL 60118. BNBS66

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 190 St. #9, Miami FL 33157.
(305)238-3327. BNB979

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Set mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNB996

. — - ’ AR

s "ONLINE US. & INTERNATIONAL N Where’s the Lﬂﬂp 2 .
CAL AW w (e : = 5
OVER A MILLION CALL SIGNS S o S D 10 o
Hamcall online service gives you ALL hams with a coiled tail. Only the TV in the next
via yt?lur cu;:n ut;r & modem. 4 Ejdalededeach m“t‘:m e i et MO
month! 29.95 per year. Unlimited use - ol P nlictah i b iy -
- ne up during the SuperBow]

24 hours a day - you pay for the phone call. a3l -rur-mmi-;nui. ese' busy.l:’ild it wilh comx. Now 'm selling
800:282-5628 * 703:894-5777 * FAX 703:894-9141 out on 40 thru 1. Add S8 S & H

L# ]

BucHMAETEH Am $59 4m $79 T5or80m 599 160m $S139

@ P uUaB L‘I;.;;ul [ E Ant West Orde Technote §7 Info §1
Routs 4, niennas es r

k Minersl, Virginis 23117 J Box 50062 Provo UT 8¢s0s  Hotline 800-926-7373

CIRCLE 7 ON READER SERVICE CARD CIRCLE 363 ON READER SERVICE CARD

Small Talk

MICRO 1.2 & 2.1 VOICE RECORDER IDENTIFIERS| - %" &' £ =r- Sl

FULLY ASSEMBLED [N THE USA (NOT A KIT), INCLUDING
MICROPHONE, SWITCHES AND FULL DOCUMENTATION
- BKHz SAMPLE RATE - GREAT FOR BEACON OR FOX HUNTING
- 5138 DC SUPPLY - SAVE YOUR YOICE DURING A CONTEST MICRO 2.7= ADDITIONAL FEATURES
- § OHM SPEAKER OUTPUT - 100 YEAR NEMORY WITHOUT POWER MICR0 21 257 X 15 - (DR OR SQUELCH KEVED - WARIARE LDTPE

- DIRECT AUDIO OUTPUT - EXACT SOUND EMULATION ~ v AET OUT PUT - MULTIFUNCTION DIPSWITINES - AJDND MEIDNG

- REPEATER/STATION LD. - 60 SECONDS REC/PLAY

G ReELO

SERFTTTIRRRET
Hoh

e
E 1145 COLIN SREET SHENECDL WY 1303 )

mumuu--muﬂmm—mmm-mmmﬁuuﬂi

10 ORDER: CALL 1-800-588-4300 7k i Sis st s

CIRCLE 281 ON READER SERVICE CARD

XTI

Sell Your New & Used Gear In BARTER ‘N7 BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

Hi Pro
Repeaters

Manufacturers of Quality Communications Equipment
eRepeaters B s eStandard and
eLinks P e = — Computerized
eRemote Base 1 _ Controllers
VHF, UHF -' ||y  eStandard and
*Receivers Computerized

eTransmitters H i Pro & E ’ Auto Patches

eAntennas EXPANDABLE REPEATER SYSTEM eDuplexers

*A NEW CONCEPT IN REPEATER DESIGN, THE Hi Prg “E" IS AN EXPANDABLE REPEATER WITH THE
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER,
TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED,
19-INCH RACK MOUNTABLE CABINET.

*THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON.
THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH, OR
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR
DUAL BAND OPERATION, ETC.

®* New 2 Year Warranty
NOW CELEBRATING OUR 25TH ANNIVERSARY

MAGGIORE ELECTRONIC LAB. _=
600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 FAX (215)436-6268 Telex 499 0741 MELCO

WRITE OR CALL FOROUR COMPLETE CATALOG

CIRCLE 230 ON READER SERVICE CARD
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Uncle Wayne’s Bookshelf

REFERENCE

20N102 Practical Digital Electronics Handbook v Mike Too-
ley BA Contains nine digital test gear projects. Digital circuits, logic
cates. bistables and timers, microprocessors. memory and input/out put
devices, $14.50

20N103 Electronic Power Supply Handbook by fan R.
Sinelair Covers muny types of supplies—butteries, simple AC
supplies. switch mode supplies and inveners. $16.25

20N104 Electronic Test Equipment Handbook by Steve Mon-
¢v A guide 10 electronic test equipment for the engineer. technician.
student and home enthusiast. $18.00

20N105 Digital Logic Gates and Flip-Flops by lan R. Sinclair
A Tirm foundation in digital electronics. Treats the topics of gates and
flip-flops thoroughly and from the beginning. $18.00

01C80 Master Handbook of 1001 Practical Electronic
Circuits Tried and proven solid stute circuits. $19,95

01P&8 Pirate Radio Stations by Andrew Yody Tuning in to
underground broadeasts. $12.95

01701 Transmitter Hunting by Joxeph Mocll and Thomas Curlee
Radio direction finding simplified. $19.95

03R02 Rtty Today
radioteletype. $8.50

05E03 First Book of Modern Electronics
are money siving. $12.95

08D22 The World Ham Net Directory
New 2o edition. Introduces the special imerest ham radio networks
and shows you when and where you can twine them in, $9.50

D9P33 Pirate Radio Directory by Georpe Zeller Where to tune in
N secret enternment stations, $7.95

10F053 1993 International Callbook  The new 1993 Intermna-
vl Callbook lists SIMLIK Hicensed radio amateurs in the countries
outside North America. It covers South America, Europe, Africa,
Asia, and the Pacific area (exclusive of Hawaii and the US. pOsses-

Unique projects that

by Mike Witkenvski

e

by Dave Ingram Modemn guide 1o amateur ?:’ g

10D093 1883 North American Callbook The 1993 North American

Callbook lists the calls, names, and address information for SO0UEKH 1i-
censed radio ammeurs in all coumries of North America. $29.95

05H24 Radio Handbook, 23rd Ed. /v Willium I Orr WESA! 840
pages of evervihing you wanted to know about radio communication,
$39.95

02B10 Heath Nostalgia by Terrv Poerdue KRTP 124 pape illustrated
history of the Heath Company. Includes imany fond memories contributed

10DF92 1993 Callbook Supplement An updute to the 1992
International and American callbooks. $10.00

12E76 Basic Electronics Prepared by the Burean of Naval
Persomnel Covers the important aspects of applied electronics and
electronics communications. $10.95

12E41 Second Level Basic Electronics Prepared by the
Burcan of Naval Personnel Seguel to Basic Electronics. thorough
treatment of the more wdvanced levels of applied electronics. $9.95

01045 The lllustrated Dictionary of Electronics, 5th Ed
fiv Rufux P, Turner and Stan Gibilisco An exhaustive list of abbre-
viations, and appendices packed with schematic symbols and con-
version tables, $26.95

20N091 Most-Often-Needed Radio Diagrams and Servic-
ing Information, 1926-1938, Volume One  compiled by M.N,
Aeitmun An invaluable reference for anyone involved in Vinge
Radio restoration, $11.95

20N026 How To Read Schematics (4th Ed.) by Donald E.
Herrington Written for the beginner in electronics, but 1t also con-
tains information valuable v the hobbyist und engineering techni-
cian, $14.95

20NQ97 Radio Operator's World Atlas by Walt Stinson,
WOCP  This is a compact (5x7), detailed, and comprehensive
world atlas designed o be o constant desk top companion for rudio
operators. $17.98

20MN020 Secrets of RF Circuit Design by Joseph J. Carr
Written in clear non-technical linguage., covers everything from
antennas 10 ransistors, $19.50

20N109 73 Magazine Index 1960-1990
A complete index 1o every article published in 73 Magazine
through 1990, Book $15,00 1BM software (specify type) $20.00

20N110 Product Reviews Since 1945 Contains an index to
J.A00 product reviews that have appeared in Q87, CQ, R, 77 and

stons |, $2Y.95

by long-time Heathkit employees, $9.50

SHORTWAVE

06557 1993 Passport to World Band
Radio by Imternational Broadeasiing
Services, Lid You'll get the latest station and
time 2rids. $16.50

03511 Shortwave Receivers Past and
Prasent cdited by Fred J. Osterman Guide 1o
2+ shortwave receivers manufactured in the
last 20 years, The Blue Book of shortwave radio
value. $8.95

07R25 The RTTY Listener /v Fred Oseer-
e New and expanded. This specialized book
compiles issues | through 25 of the RTTY
Listener Newslerer. Comtaing up-to-date, hard-
we-find information on advanced RTTY and
FAX monitoring techniques and frequencies.
$19.95

03C09 Shortwave Clandestine Confiden-
tial by Gerry L Dexter Covers all clandesting
broudeasting. country-by-country: tells frequen-
cies. aother unpublished information: spy, insur-
sents. freedom fighiers. rebel, anarchist radio,
sevret radio, $8.50

03M221 US Military Communications
(Part 1) US Military communication channels
on shortwave, Covers freguencies. background
on point-to-point frequencies for the Philip-
pines. Japan and Korea. Indian and Pacific
Oceans, and more, 512,95

03M222 US Military Communications
(Part2) Covers US Coast Guard. NASA.
CAP. FAA, Dept. of Enerey. Federal Emer-
seney Munagement Asency, Disaster Commu-
mications, FCC. Dept. of Justice. From 14 KC
D073 KC, $12.95

03M223 US Military Communications
(Part 3) Completes the vast overall frequency
list of US Military services. from 8993 KC o
27844 KC. $12.95

089542 The Scanner Listener's Handbook

by Edward Soomre N2BFF Get the most vt of

your scanner ridio, $14.95

11788 Tune in on Telephone Calls by
Tom Kneitel K2AES Formarted as a frequency
list with detniled desenption of each service and
its location in RF spectrum. $12.95

03K205 Guide to Radioteletype (RTTY)
Stations by J. Klingenfuss Updated book
covers ull RTTY smtions from 3MHz-30MH .
Press. Military, Commercial. Meteo. PTTs. em-
bassies, and more. $12.95

11AS10 Air Scan Guide to Aeronautical
Communications (5th Ed.) I Tow Kneirel
K2AES Most comprehensive guide o monitor-
ing US acronautical communications. Covers all
Canadiun lund airports and seaplane bases, plus
listings for Central America. the Caribbean.
North Atluntic. and the Paciliv Territories,
$14.95

07A66 Aeronautical Communications
Handbook by Robert E, Evans Exhaustive,
scholarly treatment of shortwave aeronautical
listening. $19.95

11RF13 The “Top Secret” Registry of US
Government Radio Frequencies (7th Ed.)
by Tom Kneitel K2AES This scanner directory
has become the standard reference source for
frequency and other important information relat-
ing to the communications of federal sgencies,

$19.95

11F52 Ferrell's Confidential Frequency
List, New Revised Edition compifed by
A.G. Halligey ANl frequencies from 4 MHe-
2¥MH2 covering ship, embassy. areo. Volmet,
Interpol. numbers. Air Force One/Two, more.
$19.50

15A002 Scanner and Shortwave Answer
Book /v Bob Grove Most frequently asked
questions by hobbyists. $13,95

11SR97 National Directory of Survival
Radio Frequencies 0y Tom Kneitel K2AES
Handy and concise reference guide to high inter-
est communications frequencies required by sur-
vivalists, $8.93

115M11 Scanner Modification Hand-
book, Vol. 1 by Bill Creek provides straight-
forward step-by-step instructions for expanding
the operating capabilities of VHF scanners,
$17.95

11EE0B Guide to Embassy Espionage
Communications v Tom Kneitel K2AES
Candid and prohing examination of worldwide
embissy and talleged) espionage communicu-
nons systems and nevworks, $10.95

20N094 A Flick of the Switch, 1930-1950
by Morgan E, McMahon Discover the fast-
growing hobby of radio colleciing. $8.95

07R26 World Wide Aeronautical Commu-
nications /v Robert E. Evany Aireralt Air
Traftic Control. Arrcraft/Company Operations.
Aviation Weather Broadeasts. Aeronautical
Flight Tests. Worldwide Military Air Forves.,
Acro Search & Rescue. Aero Law Enforcement.,
NASA Flight Suppon. Aero Terms & Abbrevia-
tions amd Aero Tactical Identifiers. $6.95

11T89 Scanner Modification Handbook
Vol. 2w Bill Creek Here it is—a companion
w Vol, L. In fact, Vol. 2 has a section that pro-
vides improved approaches and updated 1ech-
niques for the mods in Vol 1. There's 18 new
exciting modifications for popular scanners,

$17.95

03R01 World Press Services Frequen-
cies (RTTY) New 5th Ed A comprehensive
manual covering radioteletype news monitor-
ing—ontaing all information—antenni, receiv-
ing. terminal units, plus three extensive frequen-
ey lists. $8.95

Rudeom. Book $12.95 IBM Software 3.25 $10.00

SOFTWARE ==

04M54 GGTE Morse Tutor From beginner 1o Extra
chass in easy seli-paced lessons, Code speeds from 1 to
over [ words per minute, Standard or Farnsworth
mode. Adjustable e frequency, Creste your own
drills, practive or sl exams. Exams conform 1o
FCC reyuirements, 5 14" Qoppy for IBM PC, XT. AT,
PS/2 or compatibles. $19.50

04M55 Advanced Edition $29.95

20N021 No Code Ham Radio Education Pack-
age Computer software package. Includes computer
ided instruction software (1BM compatible ). 2060 page
Ham Radio Hundbook. 52895

20N022 Ham Operator Education Package
Computer softwire contains five IBM compatible dises
with 4l yuestions for all license clisses, plus “Morse
Academy™ code teaching software that takes you from
0-20 wpm. $28.95

Lanze Code Programs—{Available on 5 1/4"
disk.) Inexpensive vomplete study guide code pro-
grams for both the Co4/128 Commadores umid the 1BM
computibles, Programs include updated FOC questions,
multiple choice answers, formulas, schenutic svmbols,
dagrams, and simulued (VE) sample est.

1BM Pant# Commaodore Pard Price
Novice 1BMUI COMOI $14.95
Tech 1BMI2 COMOZ %1495
General IBMIK COMDY  S1495
Advinge IBMK COMIM 519.93
Extra ( New Poal) 1BMIIS COMDS §19.95

IBM06, COMO6 IBM/Commodore Tech No
Code—Lanze Code Program Contains all the
wuthorized FOC guestions and answers used in lesting
formulas, schematic symbols, disgrams, and sample
test for passing the new Technician No Code license,
$24.95

IBMS7 Amateur Radio Part 97 Rules
ton. complete FOC rules. $9.00

New Edi-

VIS Study Cards Compact. up-to-dute Flash Canls
with Key Words, Underlined. Quiz on back, Formulas
worked vul, Schematics at your fingertips. Used
SUCCESSFULLY by ages 610 81!

NOVICE VIS 195
TECH VISR .93
GENERAL VIS03 9.95
ADVANCED YIS 15.95
EXTRA VIS5 445




ARRL BOOKS

AR1894 ARRL 1994 Handbook (71st Ed.) Fea-
tures: added DSP, improved treatment of Pioand Pi-L,
all new all-dignal-logie, plus lots more. $25,00

AR1993 ARRL 1993 Handbook (70th Ed.) 39
chapiers, featuring 2100 tables, figures and chars.
Comprehensive, well organized and affordable. $25.00

AR1086-4 ARRL Operating Manual (4th Ed.)
Intormation on how o make the best use of your sta-
tion. meluding: imterfacing home computers. OSCAR.
VHF-LHF. $18.00

AR0194 Antenna Compendium Vol. 1 Muterials
on verticals, quads. loops. vagis. reduced size antennas,
baluns, Smith Charts, antenna polanzation. $10.00

AR2545 Antenna Compendium Vol. 2 Covers
verticals, vagis, quads. multiband and broadband sys-
tems, anennag selection, $12,.00

AR4017 Antenna Compendium Viol. 3 More ver-
ticals, vagis. quads, plus loops, amays, mobile, direc-
tion findhing, controdled currents, computerized, instal-
lanion. overloads, plus 40 new articles for begmner’s to

wlvanced. $14.00

AR2626 Companion Software for Antenna
Compendium Vol. 2 5 1/4" MS-DOS floppy.
S0

ARD488 W1FB's Antenna Notebook by Douy
DeMuw WIFE Get the best performance out of unob-
trusive wire aotennas and verticals, Build wners and
SWR bridees. $9.50

AR0348 QRP Notebook by Dong DeMaw WIFE
Presents construction projects for the QRP operator.
§9.50

AR4141 W1FB's Design Notebook hv Dowg De-
Maw WIFE Filled with simple practical projects that
can be built using readily available components and

common hand wols. $1T0.00

AR2200 Antenna Impedance Matching hv Wil-
fred N, Caron Most comprehensive book written on us-
g Smuh Charts i solving impedance matching prob-
lems, S20.00

ARD402 Solid State Design Good. basic informa-
tony. cirewnl destens and applications; descnptions of
revevers, tnismitters, power supphes, and test equip-
gl ST200

AR3193 Weather Satellite Handbook (4th Ed.)
b B, Rulph Taggars WESDOT Expanded and revised
o reflect woday’s weather-fax satellite echnology,
S20L00

AR3280 Companion Software for Weather
Satellite Handbook 5 1/4" MS-DOS Floppy.
S10,00

AR3291 Now You're Talking! All You Need To
Get Your First Ham Radio License {2nd Edi-
tion) A complete study guide for the Techmican amd
Novice written exam. Practical information every be-
sinner needs is written clearly and simply and in small
dires. ST9.00

AR32582 Your Introduction to Morse Code:
Practice Cassetftes K mcludes two 9 minute
cassetie tapes. Prepares vou for the 3 WPM Morse code
exam 1o eam yvour Novice license or add high-frequen-
¢y worldwide communications privileges 10 your code-
free Technician license. $10.04

AR0437 ARRL Repeater Directory 1993-1994
19000 hstings with digipeaters. bandplans, CTCSS
(PLITMp 1one chan, frequency coordinators, ARRL
spectal service ¢lubs, and beacon listings trom 14 MHz
o 24GH.. $6.00

AR1033 The DXCC Companion v Jim Kearman
KR1S Spells out in simple. straightforward terms what
you need 1o be a successful DXer. $6.00

AR1250 Log Book—Spiral $3.50

ARA341 Interference Handbook RFI sleuth’s ex-
perience in solving interference problems. $12.00

ARZ2197 ARRL Data Book Valuable aid 1o the RF
design enzinger, lechnician, radio amateur, and expen-
menier. $12.00

ARZ360 Transmission Line Transformers (2nd
Ed.) by Dr. Jerey Seviek W2FMI Procuical designs
and specific information-on construction technigues
and sources of material. 520,00

AR0410 Yagi Antenna Design A Ham Radio se-
nies polished and expanded by Dr. Lawson. $15.00
ARZ2171 Hints and Kinks ldeas for setting up your
zear for comiorable. efficient operation. 58,00

AR3169 QRP Classics Compilation of ARRL pub-
lications on building receivers, transmitters, trans-
ceivers, aocessorics. $12.00

ARRL License Manuals Complete FCT question
pools with answers,

AR2375 Technician Class S6.00)
AR2383 General Class Sh.)
ARD166 Advanced Class SE.O0
AR2391 Extra Class S8.00

ANTENNAS

20N108 The Easy Wire Antenna Handbook [
Pave Ingram KATWE Gives you all of the needed di-
mensions for a full range of easy to build and erect
“uhy wires.” $9.50

10A343 All About Cubical Quad Antennas v
William Ove and Stiwarr Cowan “The Classic” on
Quad design, theory, construction, operation. New
feed amd matching systems, New diata, $11.95

01A70 Practical Antenna Handbook by
Joseph J. Carr Desizm, build, modity. and install your
g n amennas, $22.935

UHF/VHF/PACKET

01P22-2 The Packet Radic Handbook (2nd
Ed.) by Jonathan L Maye KRIT . the definitive
suide e amateur packet operation."—Gwyn Reedy
WIBEL Only $16.95

20N019 U.S. Repeater Mapbook by Rebert
Muartin The Guide for truveling radio amateurs,
$9.95

BOOKS FOR BEGINNERS

02D42 Digital Novice by Jim Grubbs Geared
to make you a more knowledgable participant.
$8.50

05C25 Basic A.C. Circuits A step-by-step
approach for the beginning student. $24.50

20N018 Technician Class License Manual:
Mew No-Code By Gowdon West This book cov-
ers everything you need o become a Technician
Class Ham. Every question and answer on the ex-
aminations 15 found i this one book. FCC Form
ol application. $9.95

20M092 The Wonderful World of Ham
Radio by Richard Skelnik, KB4LCS Simple,
clear. and fun. Introduces young people 1 amateur
radio, $7,95

10A342 All About Verticle Antennas v William
Chrr Comprehensive coverage of amateur comimunics-
tions. $10.95

10A345 Beam Antenna Handbook fwv William
Crr and Stwarr Cowan Everything you need to know

about beam design. construction. and operation. 31193

10A346 Simple, Low-Cost Wire Antennas For
Radio Amateurs by William Orr and Stwars Cowan
All New! Low-cost, multi-band antennas; iexpensive
beams. “Invisible” antennas for hams in “tough”™ loca-
tions! New data. $11.95

09V11 The Basic Guide to VHF/UHF Ham
Radio hy Edward M. Noll Provides a firt rue
introduction to the 2.6 and 1.25 meter bands as
well as 23, 33, and Tlem. $6.50

03R02 RTTY Today v Dave Ingram K4TWI
Most comprehensive RTTY guide ever published.

$8.50

01A87 Shortwave Listener's Antenna
Handbook Primer antenna theory. $13.95

20N100 Electronics Build and Learn (2nd
Ed.) by KA Penfild Combines theory and pragc-
tice so that you can “leam by doing.” $12.50

20M099 Digital Electronics Projects for Be-
ginners by Owen Hishop Contains 12 digital
electronics projects suitahle for the beginner 1o
build with the minimum of equipment. $12.50

ARZ2871 W1FB's Help for New Hams &y
Desege DeMaw WIFR Complete for the newcomer.
Put together a station and get on the air, $10.00

AR2286 First Steps in Radio by Doug
DeMaw WIFB Senes of Q5T anticles. $5.00

AR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Martin Davidoff K2UBC
Expanded and revised. Focusing on satellites built by
and for the international radio amatewr community.
$20.00

AR2456 FCC Rule Book (9th Ed.)
every active radio amateur. $9.00

AR2030 Your Gateway to Packet Radio (2nd
Ed.) Tells everything vou need to know about this
popular new mode. $12.00

AR2103 Satellite Anthology The latest informa-
tion on OSCARs 9 through |3 as well as the RS satel-
lites, the use of dizital modes. tracking antennas,
RUDAK, microcomputer, and more! $5.00

AR2083 Complete DX'er (2nd Ed.) by Bok Lock-
er WYEN! Learn how 0 hunt DX and obtain hard-to-
oet QSL cards. $12.00

A must for

AR2065 ARRL Antenna Book The new 16th Edi-
tion represents the best and most highly regarded infor-
mation on antenna fundamentals, ransmission lines,
desizgn. and construction of wire antennas, $20.00

ARZB98 Space Almanac by Anthony K. Curtis
KIKXK Recent news from space. 520000

AR3293 Morse Code: The Essential Language
by L. Peter Carron Jr. WIDEY Expanded and revised
in its 2nd edition. How to handle distress calls heard
nod only on the hambands but on maritime and aircraft
frequencies. $6.040

AR4114 Low Profile Amateur Radio For the
Ham who hives where antennas are frowned upon.
From hiding your antenna 1o operating with low pow-
er. This book tells you how 1o get on the air using these
technigues—and others—withour calling auention to
yourself, $8.00

CODE TAPES

73T05 “Genesis™” $5.95

5 wpm—This beginning tape, takes you through
the 26 letters. 11) numbers. and necessary punc-
twation. complete with practice every step of the
wiay.

73T06 “The Stickler” $5.95

i+ wpm—This is the practice tape for those who sur-
vived the 5 wpm tape, and it's also the tape for the
Novice and Techniciun licenses, It is comprised of
one solid hour of code. Charscters are set w13 wpm
and spuaced at 5 wpm.

73713 “Back Breaker” $5.95

13+ wpm—Code groups again. at a brisk 13+
wpm so you'll be really at ease when you sit down
in from of a steely-eyed volunteer examiner who
starts sending you plain language code at only 13
per.

73720 “Courageous™ 55.95
20+ wpm Congrutulanons! Okuay, the challenge of
code ix what’s gotten you this far, so don’t guit
now. Go for the extra ¢lass license. We send the
code faster than 200 per,

WAYNE’S PICKS

S58756 Warning! The Electricity Around
You May Be Hazardous To Your Health /by
Ellen Sugarman An imvalvable guide to the risks of
electromugnetic felds. and steps you can take to
protect yourself and your family. $11.00

“We The People” Declare War! On Our
Lousy Government. by Wawne Green A “must
read™ for every american taxpayer. Solutions
to every problem Facing our government today.
$12.95

ED86751 Dumbing Us Down: The Hidden
Curriculum Of Compuisory Schooling. by
Jihn Gano IF vou enjoyed “Declare War”™, you'll en-
joy this also. A Wayne Green recommended
reading. 9.95,

78572 How to Teach School Real Good by
Dick Gallard Good reading. A troe insight on the
school system. What our teachers teach, how and
why they teach. You will not be able to put this one
down, A Wayne Green recommended reading. Lim-
ited Quantity, While supplies last. $10.00

NEW STUFF

AR3782 Your QRP Operating Companion No
special rigs or expensive ¢yuipment 1w enjoy the ex-
citement and challengze of low-power operating. $6.00
AR3959Your Packet Companion Perfect for the
packet newcomer. $8.00

AR3878 Your VHF Companion Explore the
fascinating activities on the VHF bands: FM and
repeaters. packet. CW & 55B. Swmellites. ATV,
transmitter hunting and more. $8.00

I-Uncle Wayne’s Bookshelf Order Furm-l

You may order by mail. telephone. or fax. All payments are to be in
US funds. Allow 3 weeks for delivery.

ltem Title

Qty.

Price Total

orders shipped UPS. (Please provide streel address.)

actual weght.
Make checks payable to "Uncle Wayne's Bookshell.”

(Surface delivery may lake 2 10 3 months.)

Name

Shipping: All 5'Canada orders add $5.00 shipping. U.S. SHIPPING

(Alaska & Hawaii shipped via mail.) Airmail to Canada by

Foreign Orders: Shipping charges by actual weight. Surface or Armail

TOTAL

Street

City

State Zip

TOTAL $
a1 AE
Card #

JMC

a VISA

JdCheck/Money Order

Telephone: (603) 924-4196

Expiration Date ——— I

(800) 234-8458
FAX: (603) 924-8613 I

Mail: Uncle Wayne's Bookshelf, 70 Route 202N,

L

Peterborough, NH 03458

UWO0494
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FT-890/AT

wiin &l coupona
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& discounts

This dual band mobile features 100
memories, cross band repeat, lighted
keypad, built-in duplexer and a small
tootprint. Dual watch capability rounds
out this 50/35 watt VHF/UHF transcelver
Packet ready.

This rugged millary-grade 2 meter
mobile provides wide band receive, 3
power output levels, a lighted keypad
and 26 memorias. Join the fun!

The newest member of the dual band
tamily. Thes handheld sports auto tone
search, B2 memory channels, automatic
power off, built-in VOX, dual in-band
receive feature, buill-in cross band repeal
UnNCiion and much more

A blend of high performance features
borrowed from the FT-1000 tamily are
combined in this alfordable
transcewer. IF shift, vanable nolch
liter, vanable noise blanker,VOX and
antenna tuner are included.

Enjoy high
performance
communica-
tions plus go-
anywhere
convenience
with the world's smallast 100w mobile HF
ranscewver. All modes and all bands
complete this package. Limited supplies.

IC-T21A

«Dual receive *Single band
transmit =6 watl ou But o)t
keypad stast scan D50
sclock =114 memones and
more

IC-2GXAT

This compact high power
design sets a new pace =6
walt output =40 memores
*Die casl case «CTCSS
and more.

Compact and confident,
this dual band HT sets
exciting new standards for
portable communications
by combining simplicity ol
operation with a
multiplicity of features

il adl Cogxms

aith 3 coupont
I i A descinunts

& disCouin

* FCC Acceplance
Pending

Not Responsible For Typographical Errors Authorized Factory Warranty Center

We offer tactory authonzed warmanty service lor lcom, Kenwood and Yaesu, We sarvice all makes and models. OQur customers may send any produc! requinng senice 1o us, and we
will handle it for them, This is & one-stop service thal keeps our customers having more fun than hassle in this hobby. If you need a custom cable lor packet and don't have lime o
Expires maka it, lel us do it for you. C.AP. 8 MAR.S. mods are also available at reasonable rates fo authorized hams only

April 1994

Ssmall just got smaller. Kenwood's new
TH-22AT IS in a category all its own. This
new FM lransceiver features long battery
life, DTMF keypad, user-friendly menu
tern, scan functions, 41 memories,
TCSS encode. DTSS, and much more.

Here's 9 pounds of fun with a di
that's easy to see, a front panel thal's
aasy tn?w-:nt wﬂ% and pEI'fmﬂ‘L':'.ll‘H:E' Fla
Spare. You get Specs n an
transcenver [ for mobile and
portable use

2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Prices Subject To Change Without Notice Metro: (612) 786-4475 « Nat'| Watts: 1-800-426-2891 « FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm



FT-2200/7200

2-m/70-cm Mobiles

* Frequency Coverage:
FT-2200
RX: 110-180 MHz
TX: 144-148 MHz
FT-7200
RX/TX: 430-450 MHz
* 50 Memory Channels
» Wide Receiver Coverage
110-180 MHz
o AM “Aircraft” Receive:
110-139 MHz *
e Built-In DTMF Paging/Coded
Squelch
» Power Output 50/25/5 Watts*®
» CTCSS Encode Built-In
e 10 Memory DTMF Auto Dialer
» Selectable Channel Only
Display
* Remote Operation
w/ Optional MW-2
 Optional Digital Voice
Storage System
» Backlit DTMF Mic
» Accessories:
F15-27 CTCSS Decode Unit
DVS-3 Digital Voice System
Unit
MW-2 Remote Control/
Wireless Mic
SP-7  External Speaker

"FT1-2200 only

“The FT-2200
answers my problem!
It fits anywhere, and
the 3 power levels
are great!”

“Yaesu
did it again!”

Er your sleek compact
car, the sculptured FT-2200
looks terrific. With leading-
edge features, performance and
reliability too, it’s the perfect
answer to vour 2-m needs.

At 55"W x 16"H x 6.5"D
the FT-2200 installs nearly any-
where. And, it does “lead” with
features like optional Remote
Control Wireless Mic — first in
the world for any 2-m mobile
and AM Aircraft Receive — first
in a Yaesu mobile. Performance?
The FT-2200 has more than
twice the memories of the com-
petition! Reliability? Its bright,
new LCD display and backlit
DTMF Mic makes night mobil-
ing safe. Features, performance,
reliability — in a powerful little
package. See your dealer for
this answer to your 2-m needs.

T
S EAM"W""“-"" -

M, " like the FT-2400H!”

"Rugged
performance is
my answer!”

The Yaesu FT-2400H set
the standard by which all 2-m
mobiles are judged. The first
and only amateur radio to pass
rugged MIL STD 810D tests for
shock and vibration, its one-
piece die-cast chassis with extra
large heat sink gives years of
trouble-free operation.

With 50 watts of TX
power, large alpha-numeric
display, auto display dimmer,
exclusive backlit DTMF Mic
and advanced track tuning
front end for superior receiver
performance, the popular
FT-2400H is the choice
of amateurs in the know.

Features, performance,
reliability — ready to go any-
place. See your dealer for this
answer to your 2-m needs.

LK

FT-2400/7400H
2-m/70-cm Mobiles

* Frequency Coverage:
FT-2400H
RX:140-174 MHz
TX: 144-148 MHz
FT-7400H
RX/TX: 430-450 MHz
* Rugged Mil-Spec Design
* Advanced Track Tuning
(ATT)
* 31 Memory Channels
» Wide Receiver Coverage:
140-174 MHz
» Selectable Alpha-Numeric
Display
 Largest 2-Meter Display
Available
e CTCSS Encode Built-In
* Power Qutput
o0/25/5 Watts *
= Fip Up Front Control Panel
Hides Seldom Used Buttons
» Backlit DTMF Mic
» Accessories:
FTS5-17A CTCSS Decode Unit
FRG-6 DTMF Paging Unit
SP-4  External Speaker

FP-700 Power Supply
*FT-2400 only

Yaesu answers your
-m mobile needs.

| v YAESU

o Performance without compromise™

© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessonies and/or options are standard in certan areas Check with your local Yaesu dealer for specific details
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Good things come in threes. Like Kenwood's distinctive TM=942A (144MHz/
440MHz/1200MHz), TM-742A (144MHz/440MHz),and new TM—642A (144MHz/
220M Hz}-—high-per[hrmance FM multibanders that demonstrate the best in mobile
-communications technology. Besides offering triple receive and display capability,

the TM~-942A can even receive all three bands simultaneously. For the TM-742A
and TM-642A, you can choose one of several optional band units, enabling triple band
operation with the same triple simultaneous receive. Tﬂp—nmch features include 101
memory channels (all available for split operation), automatic band change, DTSS
with page, and S-meter squelch. There's even a wireless remote control function. Yet
operation is remarkably simple, thanks to sophisticated microprocessor control, high-
visibility illuminated kexs and clear status displays. You wouldn't expect any ki
from Kenwood. But there’s more: you can mount the controls and d15p|a'. ccparateh

from the main unit (requires nptmna] kit) for unique 3-way convenience.

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADHD PRODUCTS GROUP
P.O. BOX 22745, 2201 East Dominguez 5t , Long Baach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.

a4ARD-0894 6070 Kestral Road. Mississauga, Ontario LST 158
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