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PERFORMANCE |

ICOM has a commitment to high per- DTMF direct keyboard entry. Or select the IC-3AT easy-to-
formance 220MHz gear. That's why we're operate handheld featuring thumbwheel switch frequency -
the only manufmtlm,r who can offer selection.

full line of 220MHz equipment...whether it's Mobiles. ICOM offers the IC-38A. which sports a large

a mobile, handheld, base station transceiver, | CD readout, 21 memories, scanning, and memory lock-out

or fiber optic multi-bander. The slim-line 1C-37A features an LED readout, nine mem-
Handhelds. Choose the full-featured ories capable of storing offset and subaudible tones and
five-watt 1C-03AT with 10 full function mem-  both memory and band scan
ories capable of storing odd offsets Base Station. The IC-375A is a 220MHz all mode “ra-
and subaudible tones, scanning and tor's dream...25 watts output, an internal power supply, 99
memories, scanning, and
all subaudible tones built-in

IC-375A Transceiver IC-37A
g Moblle Multi-Bander. The new-
est addition to ICOM's
OMHz family...the 1C-900
fiber optic controlled six-
band mobile, which has a
MHz optional band unit
Quality. High Perform-
ance. That's ICOM 220MHz
I1C-03AT
Handheld

1C-3AT
Handheld

ICOM America, Inc., 2380-116th Ave. N.E., Bellevue, WA 98004 Customer Ser\dce Hotline (206] 454-7619
rive, Suite, 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta, CA 30349
ICOM ("ANADA A sion of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richm :

cifications are approximate and subject 1o change without notic ligation Al I significantly exceed FCC regulations hr



FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONLY choice!
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SELECT AN OPERATING MODE
USING THE BUILT-IN KEYBOARD. .

1. SIMPLEX SAMPLING PATCH

Private Patch V achieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noise squelch filter. Compare our five pole filter to the
competition's two pole filter. Advanced software algorithms
perform noise correlation tests which result in greater useable
range than the competition. Nine selectable VOX enhancement
ratios allow you to vary performance from straight sampling to
highly VOX enhanced. (sampling rate decreased while the land
party is speaking). The mobile is in full control and can break-
in at any time.

2. SIMPLEX VOX PATCH

VOX mode offers superb simplex operation with any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear amplifier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If desired
you can connect Private Patch V to the MIC and speaker jack
of your radio. NO INTERNAL CONNECTIONS ARE REQUIRED.
Control is maintained automatically with built-in dial tone
detection, busy signal detection and fully programmable activity
and time out timers. An optional electronic voice delay board
eliminates first word clipping with slow switching radios.

3. DUPLEX PATCH

Select duplex mode when connecting Private Patch V to your
existing repeater or duplex base station. Many features including
semi-duplex privacy mode are user programmable. The mobile
is in full control at all times.

4. REPEATER CONTROLLER

Private Patch V will convert any receiver and transmitter into
an outstanding performing repeater with duplex autopatch.
Features such as repeater on/off code, hangtime, activity timer
time, CW ID interval etc. are fully user programmable. Private
Patch V is the right choice for your club system.
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L——- POWER

Private Patch V is a totally new concept in automatic
phone patches. A built-in keyboard and menu driven
display allow you to customize all modes, features,
and functions specifically to your application.

Private Patch V can be a sampling patch today. A VOX
patch tomorrow. And a repeater controller next year!

You may never need another patch again.

COMPARE THESE FEATURES.

¢ 90 phone number autodialer
* Last number redial
* Regenerated tone/pulse dialing

* Toll restrict: 1st and 2nd digit restrict, prefix lockout
and digit counting

* 1.5 digit connect/disconnect code

¢ 2.5 digit secret toll override code

* User programmable CW ID

* Remote hook flash

* Auto disconnect on dialtone/busy signals
* Telephone remote base

* Remote controlled relay (relay optional)

* Lightning protected

Call or write today for your FREE brochure.

CONNECT SYSTEMS INC.
23731 Madison St. Torrance, CA 90505
Phone: (213) 373-6803

AMATEUR ELECTRONIC SUPPLY: Mitwaukee Wi, Wickiffe OH, Onando FL. Clearwater FL La

Vegas NV = BARRY ELECTRONICS COIU‘ MNirw Yoil NY » EﬂiCKSON LOMMUNICAHONS
h IL * HAM RADIO DUTLET; Ananern CA Burlingame GA, Oakland CA Phoenie AZ
A Atlanta GA « HENRY BADIO: Lus Angoles CA » INTERNATIONAL
AADIO SYSTEMS: Mumi FL « JUNS ELECTRONICS Cutr Cily A = MADISON ELECTRONICS
SUPPLY: Houston TX « MIAMI RADIO CENTER CORP. Miam FL « MIKES ELECTRONICS:
F1 Lougerdale FL o« NEG DISTRIBUTING CORP: M FL » OMNI ELECTRONICS
Lamdo TX » PACE ENGINEERING: Turson A7 = THE HAM STATION: Evansville IN « VALLEY
ARADIO CENTER Huringen TX « CANADA—COMWEST RADID SYSTEMS, LTD: Vancouver BE

San Dwao GA. Van Nuys (

CGSlis a registered trademark ol Connect Systems, Inc
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.pacesetter in Amateur Radio

KENWOOD 144/440MHz FM DUAL BANDER TM-7214A

SCAN SHIFT TONE ABC DUAL
LOuUT AL T.BEL STEP CTCES

".'."f..‘..ﬁ‘.‘" BALANCE «snnttilll sUB sOL  LOW
DM

ACTUAL SIZE FRONT PANEL

14 memory channels and one call
channel for each band slore llequency,
repeater offset, CTCSS, and reverse
Channels "A" and "b" establish upper
and lower linuts for programmable band
scan. Channels "C"and "d" store transmit
and receive frequencies independently

r UP/IDWN keys on
microphone. (Encode bullt-in, optional
[SU-6 needed for decode.)

Once again, Kenwood brings you
another Dual Bander First! The
TM-621A is the first 144/220 MHz FM ! Sl
Dual Bander. The Kenwood TM-621A for“odd splits
and TM-721A (144/450 MHz) re-
defines the original Kenwood “Dual
Bander” concept. The wide range of
innovative features includes a dual
channel watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage, large multi-color dual 16-key DTMF
digital LCD displays, programmable hand mic., mounting bracket, DC cable.
scanning, and more!

Approx, 5 watts
low power

Automatically changes between main
and sub-band when a signal is present

(138.000
173.995 MHz) on 2 m; 70 cm coverage
Is 438.000-449.995 MHz: 1-1/4 m cover
age Is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only. Two
meter transmit range 1s 144-148 MHz
Modifiable for MARS/CAP Permits
required.)

.A.'pljf_'l 1al
memory channel for each band stores
frequency, offset, and sub-tone of your
favorite channel. Simply press the CALI
key, and your favorite channel i1s selected!

RC-10 Multi-function handset/remote mobile speaker » PG-2N DC cable » PG-3B KENWOOD
controller - PS-430 Power supply TSU-6 DC line noise filler - MC-60A, MC-80,

CTCSS decode unit « SW-100B Compact MC-85 Base station mics. » MA-4000 Dual

WHpowerivolt meter - SW-200B Deluxe band 2 m/70 cm mobile antenna (mount not KENWOOD U.S.A. CORPORATION
WR/power meter - SWT-1 2m antenna supplied) « MB-11 Mobile bracket « MC-43S 2201E. Dominguez St Long Beach, CA 90810
wner - SWT-2 70 cm antenna tuner » SP-40 UP/DWN hand MC-488B 16-key DTMF PO. Box 22745, L ong Beach, CA 908B01-574F

mpact mobile speaker « SP-50B Deluxe hand mig
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Glasnost and Amateur Radio

It's fascinating how the “Iron Curtain’ has opened in the past few months. First a group of Russian and Finnish hams
operated from Malyj Vysotskij Island; then jamming of several shortwave broadcasters stopped. Now, there’s the amazing
story of how the International Amateur Radio Network (IARN) was able to get two operators and $10,000 worth of radic gear
into the Soviet Union to help with the Armenian relief effort! This would have been unheard of 10 years ago. Today, it could
signal the beginning of a new era of cooperation between the USSR and the rest of the world.

Recently, the ARRL participated in assembling portable battery-operated packet stations. The first complete stations were
shipped to Moscow on December 19th. The RSGB’s Raynet Organization activated its International Emergency Center, and
has been cooperating with the British Red Cross and the UK Overseas Development Agency. We thought you'd enjoy the
following piece as a sample of some of the ham activities you'll read more about shortly.

(Thanks Westlink and W9ELR)
de N1ACH

A Christmas Present To Armenia

On December 14, 1988 the 1ARN, an all-volunteer Amateur Radio organization, asked for people to go to Moscow and
help the Soviet Amateur Radio Operators set up much-needed radio circuits between earthquake-ravaged Armenia and the
rest of the world. Nearly $10,000 of sophisticated radio communication equipment had been donated by various manufac-
turers and charitable organizations for this purpose.

Charles Sheffer, KJ4TY, of Apalachicola, Florida and | flew to Cleveland, Ohio to meet with a handful of dedicated Amateur
Radio operators {headed by Dave Speltz, KB1PJ) to coordinate and finalize plans for this humanitarian effort.

Glenn Baxter, KIMAN, of Belgrade Lakes, Maine, head of the JARN, had obtained permission from the Soviet Union for
this person-to-person assistance. This was a tremendous breakthrough between two great powers.

KJ4TY and | finally left JFK Airport in New York on December 17th. Aeroflot, the U.S.S.R.’s airline, had agreed to fly
us (and all of our radio equipment) to Moscow, at no expense. The Aeroflot personnel were very helpful and put all the radio
equipment aboard the plane as our personal baggage.

After an 8-hour flight, we arrived in Moscow and were met at the airport by Soviet officials and representatives of the Soviet
Union Amateur Radio community. The officials helped us through customs, waiving all red tape so we couid enter the coun-
try. We were greeted cordially and, after the proper introductions, were taken to our hotel. During our stay, we had a car,
driver, and an interpreter at our disposal.

We eagerly awaited an appointment with the local Amateur Radio organization to finalize plans for assisting them in setting
up the emergency communications links between Armenia, Moscow, and the rest of the world.

On our third day in Moscow, we were called into a meeting and told that we must leave the following day. Officials ex-
plained that the Aeroflot had reservations booked for nearly a year. They also explained that there were so many foreign as-
sistance personnel in Armenia already, that it was beginning to interfere with the total relief program. They felt that their own
Amateur Radio operators could set up the necessary communication links. Having met with some of the local Amateurs, we
heartily agreed that they could do the job.

Early the next morning, Soviet officials picked us up at our hotel and drove us to the airport. We left all the radio equipment
for use in the emergency networks.

The Soviets seemed extremely grateful for the equipment. They gave us a parting gift and thanked us time and time again
for our efforts.

Amateur Radio operators worldwide had been rooting for us, and had assisted with communications in preparation for this
trip. This was the first time that anything of this magnitude had been attempted with the Soviet Union. As our efforts were
purely humanitarian, we feel that a great stride forward has been made for closer and peaceful cooperation between two
great countries.

Our Christmas present to the Soviet Union will prove, in a small way, that people on this planet can work together for

a better, more peaceful world.
Al Vayhinger, WIELR
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Matching Pair

TS'71 i A/81 1A VHF/UHF all-mode base stations

The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squeich
(DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

e Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillator).

e Automatic mode selection.
You may select the mode manually
using the front panel mode keys
Manual mode selection is verified in
International Morse Code

* All-mode squelch.

* High performance noise blanker.

e Speech processor.

For maximum efficiency on SSB
and FM

e |[F shift

e “Quick-Step” tuning.

Vary the tuning characteristics from

e Large fluorescent multi-function e Versatile scanning functions. “conventional VFO feel" to a stepping
display. Programmable band and memory scan action.

Shows frequency, RIT shift, VFO A/B, (with channel lock-out). “Center-stop” * Built-in AC power supply.
SPLIT, ALERT, repeater offset, digital tuning on FM. An "alert" function lets Operation on 12 volts DC is also
code, and memory channel. you listen for activity on your priority Qossn_ble. _ _

e 40 multi-function memories channel while listening on another e Semi break-in CW, with side tone.
Stores frequency, mode, repeater off- frequency. A Kenwood exclusive! = VS-1 voice synthesizer (optional)
set, and CTCSS tone. Memories are = RF power output control. More TS-711A/811A information is
backed up with a built-in lithium battery.  Continuously adjustable from 2 to available from authonzed Kenwood

25 watts. dealers.

POWER h‘IIC'@'HF PWR SO_I.._-@-IF sﬁlF‘f 3
w 6
o Il

TOME  SELECT OFFRET
H = .

woorL T5-T11A
HAMHr TRANSCEIVER

ALC  ATT

Optional accessories

o IF_-10A computer interface » MC-48B 16-key DTMF, MC-43S UP/
* IF-232C level translator DOWN mobile hand microphones
* CD-10 call sign display » SW-200A/B SWR/power meters:

» SP-430 external speaker SW-200A 1.8-150 MHz KE NWOO D

e \/S-1 voice synlhesm’-?r SW-200B 140- 450 MHz

® TU-5 CTCSS tone unit * SWT-1 2-m antenna tuner

* MB-430 mobile mount * SWT-2 70-cm antenna tuner KENWOOD U.S.A. CORPORATION

* MC-60A, MC-80, MC-85 » PG-2U DC power cable 2201E. Dominguez St.,Long Beach, CA 90810
deluxe desk top microphones PO. Box 22745, Long Beach, CA 90801-5745
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Attracting or dis-
couraging newcomers

Dear HR

Your editorial and some letters in the
August issue raised some good points
why Amateur Radio still has problems
attracting newcomers, but | feel the

major reasons were not really
addressed.

Forget the old excuse about ham
equipment costing too much today —
gear has always been too expensive for
younger amateurs! My first rig was a
Heath HW-16, which ran for a little
over $100. That might sound like a ter-
rific bargain, but $100 was my parents’
monthly mortgage payment.

I think you can make a good case
that new hams today have an easier
time of equipping their stations than
newcomers did two decades ago.
There are plenty of used rigs around
from the late 1970s, which do an excel-
lent job on CW and SSB and can be
had for well under $500. These are
tube rigs, to be sure, but it doesn’t
take long to properly tune one up
when changing bands. You can also
get on 220 or 10 with a new rig for well
under $500. Cost clearly isn’t the prob-
lem.

Is there really any demand at all for
a “bare bones’’ transceiver at about
$500? The folks at Ten-Tec have mar-
keted a very similar rig, the Argosy, for
several years with only modest sales;
| hear rumors that it's been discon-
tinued. In the August issue, W1FB
asked what happened to the concept
of high volume and low per-unit profit.
What happened is that there's no
“high volume”’ to speak of today in the
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ham radio market — by its very nature,
it's a low volume, high markup busi-
ness. Using W1FB’s reasoning, HAM
RADIO could really increase its circu-
lation by lowering the subscription
price to $5 per year! If W1FB thinks
there’s money to be made by
manufacturing a $500 transceiver, he
should do it and get rich. {Or go
broke...)

The problem is not a lack of techni-
cal interest or smarts amoung young
people. If you're one of those rare
hams with an interest in computing
above the Commodore-64 level,
you've seen how rapidly teenagers can
master C and assembly programming
and discuss the intricacies of the
MicroChannel data bus. They're learn-
ing and having fun, and being a com-
puter whiz is ““cool” in a lot of circles.
Many of these youngsters would have
been attracted to Amateur Radio in the
past. (As an aside, the microcomputer
industry has quite a few former
Amateurs who left the hobby for com-
puting. The most famous of these is
Steve Wozniack, the co-founder of
Apple Computer.)

So why are we not seeing the
expected influx of newcomers from
Novice enhancement? Consider the
following:

1. Radio is no longer something mys-
terious or exciting. This is the era of
instant worldwide communications by
satellite. Even in the mid-1960s, the
idea of being able to talk to someone
thousands of miles away seemed like
science fiction, and there was a natu-
ral curiosity as to how such an amaz-
ing feat could be accomplished.
Youngsters today have grown up with
live television from the moon, direct-
dialing to foreign countries, and cord-
less telephones. Radio is an accepted
fact of their lives, not an exciting inno-
vation. They have little reason to get
excited about owning or operating a
radio station. (If they only want to
engage in aimless chatter by radio with
a group of friends, there’s always CB.)

It's interesting to look at some old

technical magazines in a good library.

At the turn of the century, electricity
was the big thing and entire magazines
were devoted to experiments with it.
As electricity became commonplace,
interest in experimenting with it died
out — and so did the magazines.
We're doubtlessly seeing a similar
phenomenon (hopefully to a smaller
degree) with radio.

2. Amateur radio has been *‘curmudg-
eonized.” In the August issue, W1FB
wrote that *’...a large portion of the
fraternity consists of retirees who must
exist on fixed incomes.”” That’s obvi-
ous to anyone who listens to the
General portion of 75 meters. Suppose
you're a teenager. Would you want to
talk to a bunch of people old enough
to be your grandfather? I'm 35 and
have a hard time finding someone
interesting stateside to have a ragchew
with. Can you imagine what it must be
like for someone who's 15? Moreover,
I have a feeling that a lot of older (in
a mental, if not chronological, sense)
Amateurs dislike youngsters. There's
a letter in the August issue complain-
ing about a generation of ‘‘gimmies’’
who ““...are accustomed to essentially
getting everything that they want.”’ |
don‘t think I'd have much to say to
such a person on the air, and | doubt
if many young potential Amateurs

~would either.

3. A lot of Amateurs don’'t want
growth. This is Amateur Radio’s dirty
little secret. | recently spoke with a
non-ham who had been instrumental
in producing the licensing materials
now sold through Radio Shack stores.
He attended Ham-Com in Dallas and
sat in on a session about attracting
newcomers. He was shocked at the
number of hams there who were quite
vocal in their desire for fewer, not
more, Amateurs. | told him he should
listen to our bands sometime!

4. The ham industry isn’t involved as
it must be for its own future. One of
my hobbies is scuba diving. Go into a
dive shop and ask about becoming
certified. They won't let you go until
you've signed up for a course! Now
walk into your local ham dealer and ask
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MF] TUNERS

Invest in the finest 3 KW roller inductor tuner money can
buMy with dummy Ioad new peak reading Meter and more...
9

89C is a compact 3 KW lines and a 6-position antenna switch
roller inductor tuner with a new peak with extra heavy switch contacts.
reading Cross-Needle SWR/Wattmeter. You get a 50 ohm 300 watt dummy

roller inductor lets you get your o _ load for tuning your exciter, a tilt
WR down to absolute minimum. : stand for easy viewing and a 3-digit
With three continuously variable | s \ turns counter plus a spinner knob for
omponents -- two massive 6 KV exact inductance control.
pacitors and a high inductance roller fts compact 10%x4"/2x15 inch
nductor -- you get precise control ove cabinet slides right into your station.
SWR and the widest matching range The MFJ-989C is not for everyone.
possible from 1.8-30 MHz. However, if you do make the

You get a new lighted peak and investment, you'll get the finest 3 KW
average reading Cross-Needle tuner money can buy -- one that will
WR/Wattmeter with a new more give you a lifetime of use, one that
accurate directional coupler. takes the fear out of high power

You get a giant two core balun MFJ-989C s3 4 9 95 operation and one that lets you get
wound with tefion wire for balanced your SWR down to absolute minimum.

MFJ's Best VERSA TUNER Il |MFJ’s Fastest Selling TUNER [MFJ’s 1.5 KW VERSA

The MFJ-34TC gives you more The MFJ-941D is MFJ's fastest selling :
MFJ-949C  precise matches than any tuner that MFJ-941D 300 W PEP antenna tuner! Why? MFJ-962C gBF;é ?e:;' Deux:lr:edo(ljlarst,wr:ﬁmﬁjl-
$4 3995 uses two tapped inducters. Why? $@ @ 95 Because it has more features than y your 9
9 $4 © 9 95now and have the capacity to add a
Because you get two continuously RGNS COONN TUch Moo Bl X 1500 watt PEP linear amplifer later,
variable capacitors that give you infinitely more matches everything continuously from 1.8-30 MHz. Two continuously variable 6 KV ca Snurs o
positions than the imited number on switched coils. It matches dipoles, vees, verticals, mobile whips, trol for oetti Sp\.‘am d g 1
This gives you the precise control you need to get | andom wires, balanced and coax lines. un.rrd“Asg"h; a{:rlt?:u;;'lgnzgu' m:r':\ g
your SWR down to a minimum. After all, isn’t that SWR/Wattmeter reads forward/reflected power in '“.‘2‘ I”m' ok w e yod. U
why you need a tuner. 30 and 300 watt ranges. Antenna switch selects 2 wlYes L ":P b?::lge pc:‘ss;'de_ ith
You also get a dual range lighted Cross-Needle coax lines, direct or through tuner, random wire/ " ?“ h[:‘:g r;a o0 mNeaedl a;mp?‘werl W A
SWR/Wattmeter, 6-position antenna switch, 50 ohm | balanced line or tuner bypass. Efficient airwound "¢ pedion » SN,
’ ’ new directional coupler gives you more accurate

300 watt dummy load, balun for balanced lines and inductor gives lower losses and more watts out. ! ;
i : ol i Has 4:1 balun. itors. : readings over a wider frequency range.
continuous 1.8-30 MHz coverage - all in a compact | Has lun. 1000 V capacitors. 10x3x7 inches Has 6-position ceramic antenna switch and a

10x3x7 inch cabinet that fits right into your station. | MFJ’s Mobile TUNER teflon wound two-core balun with ceramic feedthru
With MFJ's best 300 watt tuner you get an MFJ insulators for balanced lines. 10%x4Y2x14 7/8 in.

tuner that has earned a reputation for being able to | z
match just about anything ~ on that is highly ™ wrroasc | MFJ’s Random Wire TUNER
37905 MFJ-16010

perfected and has years of proven reliability.

s 95
MFJs smallest VERSA TUNER vou o e [EEEEE
MFJ-901B Don't leave home without this mobile tuner! Have | 4y bangs anywhere | B O
35 95 | an uninterrupted trip as the MFJ-945C extends your | .. "0 transceiver :
The MFJ- antenna bandwidth and eliminates the need to stop, | . no- y:u let the s ANTEMNA TUNER
9018 is our go outside and readjust your mobile whip. MFJ-16010 turn any et
smallest - 5x2x6 You can operate anywhere in a band and get low | ni0m wire into a transmitting antenna. Great for

inches - and most m‘m SWR. You'll get maxi_rqum power out 0f your solid apartment. motel. campin ration. T 18
tuner -- when both your space and your budget is state or tube rig and it'll run cooler and last longer. Mpr?z_ Handles 2Gb watgs gui?: ct;?np-actmzeffix-dsir?_o

limited. Matches dipoles, vees, random wires, Small Bx2x6 inches uses little room. SWR/ il
verticals, mobile whips, beams, balanced and coax | Wattmeter and convenient placement of controls MFJ artificial RF ground
lines continuously 1.8-30 MHz. Excellent for make tuning fast and easy while in motion. 300 $79°5 wr-931
matching solid state rigs to linears. Efficient watts PEP output, efficient airwound inductor, 1000 i
airwound inductor. 4:1 balun for balanced lines. volt capacitors. Mobile mount, MFJ-20, $3.00. You can
144/220 MHz VHE IUHEBS 2 KW COAX 3“”19?"025 : g | crate en

SWITCHES *19%° s

MFJ-1702, $19.95. 2-positions. eliminate
60 dB isolation at 450 MHz. RF “bites”,

feedback, TVI and RFI when you let the MFJ-931
resonate a random length of wire and turn it into a
tuned counterpoise. The MFJ-931 also lets you
electrically place a far away RF ground directly at
your rig -- no matter how far away it is -- by tuning
out the reactance of your ground connection wire.

Less than .2 dB loss. s 95 MEJ-1701
SWR below 1:1.2 29

MFJ-1701, $29.95.
6-positions. Unused
positions grounded

220 MHz bands. They handle 300 watts PEP and
match a wide range of impedances for coax fed
antennas. MFJ-921 has SWR/Watimeter. Fror desk or Wl mour.

ORDER ANY PRODUCT FROM MFJ AND TRY IT -- NO FOR YOUR NEAREST DEALER OR TO ORDER [~
OBLIGATION. IF NOT SATISAED RETURN WITHIN 30 800-647-1800 b
DAYS FOR A NO-HASSLE REFUND (less shipping). " =

* One year unconditional guarantee * Add $5.00 Call 601-323-5869 in Miss. and outside
each shipping/handling  Call or write for free catalog, MFJ ENTERPRISES, INC continental USA. Telex 53-4590 MFJ STKV. VIsA*
over 100 products. Box 494, Miss. State, MS 39752 In CANADA call TEXPRO 416-332-5944. e
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about geting licensed. You might be
referred to a local club.

The diving industry recognizes it has

to take the initiative to train new
divers, thereby increasing its customer
base and assuring future profits. Major
manufacturers and local ham dealers
must adopt a similar attitude instead
of leaving it up to an overloaded ARRL
and local clubs.
5. We need some form of code-free
license. Actually, this would merely
restore an old tradition to Amateur
Radio, since many (if not most) peo-
ple who obtained a Conditional or
Technician license prior to 1976 never
really learned CW. (Don’t take my
word on it; look at the results of those
the FCC called in for re-testing!) What
is so terrible about substituting stiffer
theory for CW above 144 MHz, or
maybe having a modified form of the
old Novice ticket authorizing FM on
220 but with a expiration limit of one
or two years? A no-code license is not
a panacea for slow growth, but it
would help.

The most interesting thing about the
idea of a code-free license is the
hypocrisy it brings out in the Amateur
ranks. Ever notice how many of the
strongest defenders of the code don’t
have the Extra? If CW is that essential
(and easy), may | humbly suggest they
take some of the energy they use
opposing no-code and get their CW
speed up to 20 WPM?

| got interested in Amateur Radio
early enough to enjoy Rod Newkirk’s
DX column in QST. He ended one
column devoted to increasing QRM on
the bands by remarking that we must
have more Amateurs. Our choice, in
Rod’s terrific phrase, was either QRM
or QRT. His words are just as applica-
ble today. | want to enjoy Amateur
Radio for several more years. But it will
not be possible without a sustained
flow of younger recruits in the ranks
and changes in the structure of the
service. We need realistic thinking, not
chimeras or warm nostalgia.

Harry Helms, AAG6FW,
San Diego, California 92126

Applause for Net
Control Operators

Dear HR

As | sit here, for the third day,
monitoring the FCC Emergency Fre-
quencies of 14.325 and 14.275, | am
appalled at what | hear. There are not
only the overly enthusiastic hams who
try to assist when no assistance is
asked for by Net Control, but those
who intentionally and with malice
cause interference. Then there are
those who think that their questions
and messages are the most important
ones and should be answered without
regard to, and before all others.

For those who fall into the category
of causing malicious interference there
is no solution other than trying to iden-
tify them and suspend their licenses.
If they think that they can not be iden-
tified they are mistaken. Fellow
Amateurs, let's do our thing and self-
police the bands.

As to the over enthusiastic hams,
please follow the instructions of the
net control operator. It is obvious from
monitoring the nets that the net con-
trol operators not only know what they
are doing, but are doing an outstand-
ing job under the circumstances. Let's
NOT add to their problems.

As far as those who have health and
welfare (H & W) traffic, remember
LIFE and DEATH traffic MU S T come
first. | also have H & W traffic and
have a deep interest in seeing that it
gets into the system. However, | wait
and follow the instructions of the Net
Control.

Having been an Amateur for over 25
years and a net control operator for a
good number of years, while serving
in the military, | know how demand-
ing the job is. My hat off to all those
who served as net control operators
during the Hurricane Gilbert emer-
gency. Thank you for your outstand-
ing devotion to Amateur Radio.

David L. Schwein, NAOBU,
Sebring, Florida 33870

LOW BAND DX-ING

COMPUTER PROGRAMS

by John Devoldere, ON4UN, for
Apple lle/c, MS-DOS, Commodore
C-128 Apple Macintosh and Kaypro
CPM Computers

Here's a collection of 30 super programs
written by ON4UN. Just about every interest
or need is covered—from antenna design
and optimization to general operating pro-
grams. Antenna programs include: shunt
and series input L nelwork design, feedline
transformer, shunt nelwork design, SWR
calculation, plus 11 more!' General Ham pro-
grams include: sunnse/sunsel, great circle
distances, grayline, vertical antenna design
program, sunrise calendar plus 9 more!
Phew. When you sil down to use these pfo-
grams you'll be amazed at what you have
The best value in computer software avail-
able loday 1986.

IUN-Apple lle/lic $39.95 ea.
UN-MS (MS-DOS) $39.95 ea.
IUN-CPM/Kaypro $39.95 ea.
IUN-C-128 (COMMODORE) $39.95 ea.
UN-MAC (MACINTOSH) $49.95

LOW BAND DX'ING

by John Devoldere ON4UN

Now Available! The new, 2nd edition of the
definitive book on Low Band DX'ing. Based
upon years ol practical on-the-air
experience, learn the secrels of how
ON4UN has been so successful on the low
bands. Extensive coverage is given lo lrans-
mit and receive antennas with clear concise
explanations and plenty of illustrations—
dipoles, inverted V's, slopers, phased arrays
and Beverages—they're all in this book
Also covered: prapagation, transmitters,
receivers, operating, software and an exten-
sive Low Band bibliography. Going to be a
best seller! Gel yours loday 1987 2nd
Edition 200 pages

AR-UN Softbound $9.95

BUY’EM BOTH
SPECIAL OFFER

Book & Software Reg. $49.90
($59.90 for Mac)
Just $44.90 ($54.90 for Mac)
| IUN-SO (specify computer) $44.90
| ITUN-MSO Macintosh Special $54.90

SAVE $5

Please enclose $3 50 shipping & handling

HAM BOOKSTORE

GREENVILLE, NH 03048 603-878-1441

\RADIO

February 1989 9



A $40 DIGITAL VOICE
STORAGE ID’ER

By Carl Lyster, WA4ADG, 4412 Damas Road, Knoxville, Tennessee 37921

Use this ‘device
to reproduce up to
6.4 seconds of voice

device capable of reproducing up to 6.4 seconds of
human voice. The basic design can be expanded to
provide longer and/or multiple messages.

I have designed and built a digital voice storage

Theory of operation

To understand digital voice storage, first assume that
you want to record a 1000-Hz, zero to 5-volt sine wave.
If you were to “freeze’’ the sine wave for aninstant, you
would observe a DC voltage somewhere between zero
andbvolts. You'd record the readings in a notebook and
plot them on a piece of graph paper. Then you would
“release’’ the sine wave and freeze it again 1/10,000th
of asecond later. The recording and plotting of this new
value would show it to be slightly differentin amplitude.
If you were to repeat this process 10,000 times, you
would have a written record composed of 10,000 volt-
age data points representing 1000 cycles of the sine
wave, and a graph to prove it! Now try the experiment
using real world electronics to accomplish the same
results.

In place of a voltmeter, use an analog-to-digital con-
verter (ADC) chip — an IC that measures a DC voltage
and converts it to a binary number. Store the data points
onsome RAM memory chips (instead of in a notebook)
and use a quartz crystal timebase to accurately time the
1/10,000th of a second sampling intervals. Before run-
ning the experiment, make one last change. This time
try sampling the output of an amplified microphone
instead of recording a sine wave.

Speak into the microphone until you use all of the
RAM storage space. You now have a digitized human
voice stored in the RAM memory. Program a ROM
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memory chip with the exactdata contained in the RAM

memory chips to make a permanent copy of the

recorded voice. An a/mostindestructible voice record-
ing is stored in the ROM memory chip!

How do you recreate the voice stored in ROM?
Retrieve the data from the ROM chip one data point at
a time, with a spacing of exactly 1/10,000th of asecond
between data points. Feed each data point one after the
other to an IC called a digital-to-analog converter (DAC).
This chip takes a binary number representing a voltage
and generates that voltage asits output. The data points
entering the DAC cause a varying voltage output which
is an exact duplication of the amplified microphone’s
output.

Now let’s get to the ones and zeros of how this $40
wonder works.

Technical description

Assume that the ROM chip has already been pro-
grammed with the desired voice passage (more on this
later). Refertofig. 1. IC4is a CD 4013 dual flip flop. One
flip flop is used as the start/stop latch. A positive going
5-volt input pulse toggles the Q output high and the Q
bar output low. The Q output of the start/stop latch is
used as an active high PTT signal to key external repeater
logic. The Q output also gates the 10-kHz sampling clock
atiCbha, and the Q bar signal enables the chip selectlines
of both the ROM and DAC. Two gates of IC5 (cand d)
form an adjustable oscillator running at 20 kHz. Pot R1
sets the frequency of the oscillator and can be used as
a’‘pitch adjustment’”’ to fine tune the voice tone. The 20-
kHz clock is divided by 2in 1C4b, which gives the required
10-kHz sampling clock and ensures a 50-percent duty
cycle. The 10-kHz clock is inverted by ICbb and used to
clock data into the DAC. The sequential addressing of
the ROM is performed by two CD 4040 12-stage binary
counters, IC2 and IC3. The gated 10-kHz clock pulses
are fed to the first 12-stage counter, IC2. This counter
addresses the first 12 bits (A0-A11) of the voice ROM.
When IC2 overflows, a pulse is sent to the clock input
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Complete schematic for the digitized voice I1D’er.

of the next counter IC3, which handles the remaining
address bits A12-A16.

There are two popular ROMs suitable for this circuit,
the27256 32Kby8ROMandthe27512 64K by 8 ROM.
Atasampling rate of 10 kHz the 27256 gives 3.2 seconds
of voice; the 27512 delivers 6.4 seconds. These chips
cost about $7 and $15, respectively.

The 27256 requires 15 address bits, AO-A14. The
27512 needs 16 bits, AQ-A15, to address allmemory loca-
tions. Two jumpers provided in the binary counter chain
accommodate these differences. Jumper JP1 is con-
nected to pin 1 of the ROM socket. If you use a 27256
ROM, you must select JP1to providea + 5voltlevel on
pin 1 of the ROM. With a 27512, JP1 must apply counter
address bit A15 to pin 1 of the ROM. The remaining jum-
per, JP2, controls the reset lines of the binary counters
and the start/stop latch. Thisjumper selects the run time
of the circuit. If you are using a 27256, you must connect
JP2 to address bit A15 of the counter chain. A15 goes
high after 3.2 seconds of run time. A high level on the
reset lines clears the counters and the start/stop latch.

PARTS LIST

1c1 27256 or 27C256 300ns or faster EPROM-3.2 seconds of voice 27512 or
27C512 300ns or faster EPROM-6.4 seconds of voice

icz CD4040 binary counter

ic3 CD4040 binary counter

Ic4 CD4013 dual fiip flop

ics CD4011 quad nand gate

IC6 AD7224KN DAC from Analog Devices Corp., Two Technology Way, Box
280, Norwood, Massachusetts 02062-0280

Ic7 LM-324 quad op amp

VR1 7805 +5 volt reguiator

VR2 7905 -5 volt regulator

R1 100-k 10-turn pot, tap adfust

R2 20-k 1/4-watt carbon resistor

c1 600-pF (approximately) silver mica or disc capacitor

10 es. 0.1-uF 25-volt monolithic by-pass caps: 2 for VR1, 2 for VR2, and 1 by-pass
cap from Ycc to ground for each IC

8ea. 0.012-xF 25-volt monolithic or mylar caps

4ea. 0.0039-4F 25-volt monolithic or mylar caps

8ea. 5.1-k 1/4-watt carbon resistors

4ea. 10-k 1/4-watt carbon resistors

When using 227512, connect JP2 to A16 of the counter
chain, which goes high after 6.4 seconds of run time.
As the counters address each of the ROMs’ memory
locations sequentially, the 8-bit data output is clocked
into the DAC. The DAC produces a voltage at pin 2
proportional to the magnitude of the binary number data
point output by the ROM. A value of zero gives zero volts
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Foil-side pc layout of the circuit.

out, binary 10000000 gives 2.5 volts out and binary
11111111 gives 5volts of output. This device can deliver
5 volts p-p of audio output, a substantial signal that
needs to be reduced by a pot or fixed resistor network
for most applications.

The powersupply requirementsare + 12Vdcat40mA
and —12Vdcat 15mA. The + and — 12 Vdc supplies
are used in the low-pass filters and are also regulated
downto + and —5Vdc. The + 5Vdcisused as the basic
logic supply while the — 5Vdcis used as a reference for
the DAC. See figs. 2-5 for pc board layouts and parts
placement.

Bandwidth, sampling rate, and low-
pass filters

When designing a digital voice storage device, pay
careful attention to the interrelationship between audio
bandwidth, digital sampling rate, and low-pass filter roll-
off characteristics.

Audio bandwidth is usually determined by the fre-
quency response of external electronics — in this case
a typical narrowband FM voice channel. Assume a max-
imum frequency response of 5 kHz and you have just
castin concrete the minimum requirements for sampling
rate and low-pass filter roll-off characteristics.

According to the Nyquist sampling theorem, a sine
wave must be sampled a minimum of two times per cycle
to be faithfully recreated. This project demonstrates this
basic theorem. Because you've chosen 5 kHz as the
maximum audio frequency, you must sample the signal
atleast 10,000 times per second and the low-pass filters
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Component placement for the component side of the pc
board.

mustroll off at 5kHz. Roll-off is usually measured in dB
per octave; how much is needed?

When you violate the sampling theorem, a phenome-
non known as aliasing resultsif you attempt to reproduce
a frequency higher than the sampling rate allows. This
makes the sine wave sound like a bucket of rusty bolts!
Consequently, the low-pass filters must remove any
detectable signal level in the frequency range above the
Nyquist limit. The minimum detectable signal level is
related to a property known as dynamic range, whichis
also expressed in dB and represents the amplitude range
between the minimum and maximum reproducible
levels.

This circuit uses an 8-bit DAC which gives 256 possi-
ble voltage level outputs with a maximum of 5 Vdc and
aminimum of 5/256 = 0.0195 Vdc output. The formula
for figuring dynamic range in dB, 20 log out/in, shows
that this circuithas201og5/0.0195 = 48dB of dynamic
range. Figure the dB roll-off for the filter. Remember that
the low-pass filters must attenuate the nonreproducible
audio frequencies (in this case above 5 kHz) below the
minimum signal level out (0.0195 Vdc). By convention,
roll-off is chosen to produce a maximum reproducible
output of one half the minimum reproducible level, or
0.0195/2 =0.0097 Vdc. The required roll-off is then dB

= 201og 5/0.0097 = 54 dB.

My primary concerns for the active filter design | chose
for this project were price and parts availability. | didn't



EIMAC Tubes Provide Superior
Reliability at radio station KWAV
— over 131,000 hours of service!

Ken Warren, Chief Engineer at
KWAV reports that their 10 kW
FM transmitter went on the airin
November, 1972, equipped with
EIMAC power tubes. The origi-
nal tubes are still in operation af-
ter over 15 years of continuous
duty!

Ken says, “In spite of terrible
power line regulation, we've had
no problems with EIMAC tubes.
In fact, in the last two years, our
standby transmitter has oper-
ated less than two hours!”

Transmitter downtime means
less revenue. EIMAC tube relia-
bility gives you more of what you
need and /ess of what you don’t
want. More operating time and
less downtime!

EIMAC backs their proven tube

MONTEREY, CALIFORNIA

reliability with the longest and
best warranty program in the
business. Up to 10,000 hours for
selected types.

Quality is a top priority at
EIMAC, where our 50-year char-
ter is to produce long-life prod-
ucts. And our products are

backed by the most comprehen-
sive and longest warranty of-
fered in the industry. Send for
our free Extended Warranty Bro-
chure which covers this pro-
gram in detail: Write to:

Varian EIMAC

301 Industrial Way

San Carlos, CA 94070
Telephone: (415) 592-1221

varian@eimac

Reader Service CHECK—OFF Page 110
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Component-side foil pattern for the circuit.

rule out performance compromises in order to keep the
construction simple. Active filter design is somewhat of
a "black art’’ at best, even with the help of The Active
Filter Cookbook. Design work often requires oddball,
impossible-to-locate resistor and capacitor values,
which | refused to accept.

The filter | settled on may not suit the taste of amathe-
matical purist but, at the cost of $1.00 each in parts, it
can‘tbe beat! | tested standard “off the shelf'’ 5-percent
component values; they yielded very satisfactory
results.

| needed a 54-dB roll-off, 5-kHz filter. The Active Fil-
ter Cookbook showed that a series of 5 second-order,
equal component Sallen-key low-pass sections would
fit the bill. Each second-order section gives 12dB of roll-
off. For economic reasons, | wanted to implement the
entire filteér on one LM-324 quad opamp. | designed a4-
section filter string which yielded about48 dB per octave
roll-off. The performance of the 48-dB filter was unac-
ceptable so | changed the componentvalues to the next
higher 5-percentvalue. This, in effect, lowered the cut-
off frequency of the filter below 5 kHz (a necessary com-
promise in order to give a 54-dB roll-off at 5 kHz). The
final filter is pure simplicity: 2 resistor values, 2 capaci-
tor values, and one 30-cent op amp!

Programming the voice ROM

You can program the voice ROM only with the aid of
a personal computer. | plan to write another article on
digital voice storage on the IBM PC. The hardware to
implement voice storage on the PC is simple and pro-
vides the ability to directly program ROMs. The capabil-
ity to store and retrieve voice on the PC offers a myriad
of possibilities for automating the ham shack.
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Foil-side component placement guide.

If you can’t wait to find out how to program your ROM
with the PC, I'll program it for you if you send me your
EPROM, a good quality cassette recording of the voice
passage you want programmed, and $10to cover post-
age and handling.

Modification of other ideas

This basic circuit has many uses beyond a repeater
ID’er. You can prepare a canned message CQ caller for
contests, create a beacon ID’er, or use the circuitas an
instant touch-tone dialer for your favorite phone num-
bers. You can store any audio signal with frequency
components under 5 kHz, including packet and SSTV
transmissions. Because all the low-pass filter stages are
DC coupled, the device can also store aserial TTL-level
digital signal, provided that you keep the rate below 5K
baud. I've used a similar unit to store digital test mes-
sages previously obtained from cassette tape in my
professional work. Some useful changes you may wish
to make include:

» Provide the ability to store two short messagesin one
ROM.

¢ Increase the length of storage time by adding more
ROMs.

Both of these changes can be added easily. If you'd
like to place two messages with a length of up to 3.2
seconds each into a 27512 ROM, simply select JP2 to
provide arun time of 3.2 seconds and remove JP1. You
can select two messages by way of an external ground
applied to pin 1 of the ROM, if you place a4.7-k resistor
frompin 1ofthe ROMto + 5volts. Thisdivides the ROM
spacein half because pin 1 of the ROMis address bit A15.
The 4.7-k pull-up resistor normally supplies a logic 1 to
the A15 bit of the ROM; this selects the first message.



You'll be hard-pressed

to beat the performance of
Yaesu’s new F'1-411 handheld.

Let Yaesu's “next generation” handheld lighten your load!
Picking up where our popular FT-209R Series left off, the 2-meter
FT-411 will amaze with its astounding array of features!

The brains of a base station. “Sophisticated operation” takes
on new meaning in the FT-411. You get 49 memories, plus dual VFOs for
quick band-hopping. Keyboard frequency entry. Automatic repeater
shift. DTMF autodialer with ten memories of up to 15 digits each.
Built-in CTCSS encode [decode. Selectable "
channel steps: 5/10/12.5/20/25 kHz. Pro
grammable band scan with upper/lower
limits. Selectable memory scan. And
extended receive coverage of 140-174

MHz (MARS/CAP permit required
for transmit on 140-150 MHz).

Not bad for a handheld mea
suring just 55(w) x 32(d) x 139(h)

mm (the same size as our FT-23R

Series HTs)!

Friendly operation. For ope

rating convenience, the FT-411's
keypad features a “do-re-mi” audi
ble command verification. Both the
display and keypad can be backlit
(brightly!) for night operation at the
push of a button. A rotary channel selec-
tor allows fast manual tuning. Or key
in the frequency directly. Operate VOX
(with YH-2 headset option). Plus you get
a battery saver to conserve power
while monitoring. And a (defeatable) automatic power-off feature
that shuts down your radio if you forget to turn it off!

High power capability. The FT-411 comes equipped with the
2.5-watt, 600-mAh FNB-10 battery pack. Try our optional FNB-12
H-watt, 500mAh pack or tiny FNB-9 2.5-watt, 200-mAh pack. Or
get 6 watts output by applying 13.8-volts DC from an external

power supply.

Swap options with Yaesu's FT-23R Series. Our rugged
best-seller's chargers, batteries, and microphones are fully
compatible with the FT-411. The FT-23R is the perfect com
panion for the FT-411, and at a great price!

Try out an FT-411 today. Ask for it now at your local Yaesu
dealer. Or call 1-800-999-2070 for a free brochure. And experi-

ence the legendary
Yaesu HT performance! i AE []

Yaesu USA 17210 Edwards Road, Cerritos, CA 90701 (213) 4042700, Repair Service: (213) 404-4884. Parts: (213) 404 4847 Prices and specifications subject
to change without notice. Specifications guaranteed only within amateur bands
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Others May Try to Imitate, But...

Only One Can Be Th({ ¢S

Advanced Electromic Applications, Inc

THRESHOLD L e ]

~ (

o

-

ERROR IDLE PHASE STBY STBY MODEL FEC ASCH  BALIDOT

MULT SEND CONV

TUNE

PAKRATT 232

STA

RO TFC  OVER

CON CMD TRANS

STATUS

) CHECK KT

MODE

MOHKSE

Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtex

Amateur Net Price $319.95

It’s a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in six
digital modes, and can be used with
almost every computer or data ter-
minal. You can even monitor Navitex,
the new marine weather and naviga-
tional system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW intemnal
modem with an eight pole bandpass
filter followed by a limiter dis-
criminator with automatic threshold
control.

The intemal decoding program
(SIAM™ feature can even identify
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Display

[
i s

Facsimile Screen Display

2 Software Support

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
packages available exclusively for the
PK-232...PC Pakratt with Fax for
IBM PC and compatible computers,
and Com Pakratt with Fax for the
Commodore 64 and 128,

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data, and printer operation, and a
second program for transmis-
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5-1/4" disk and the Com-
modore programs are plug-in ROM
cartridges.

v 109

3 Proven Winner

No matter what computer or ter-
minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controller.  Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad-
dition to the ham station.

No other multi-mode controller of-
fers the features and performance of
the PK-232. Don’t be fooled by imita-
tions. Ask your friends, or call the
local amateur radio store. We're con-
fident the PK-232 reputation will con-
vince you that it’s time to order your
very own PK-232.

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232,

Advanced Electronic

Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

206-775-7373

AEABri s you the
Breakthrough!
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Schematic of the multi-ROM modification to allow expansion for

Select the second message by grounding A15 from an
external source like a switch. I've used this scheme
several times for repeaters by placing the normal callsign
in the first half and a burglar alarm message in the sec-
ond. | control the choice of messages with a switch on
the door of the repeater building.

Y ou can increase the length of the stored message by
adding extra ROMs. All you need is an additional
decoder chip to select themin sequence. Each additional
ROM s wired in parallel with the first one, except for the
chip selectline pin 20 which is tied to one of the decoder
outputs. Pin 22 of all ROMs must go to ground.

One 74HC138 octal decoder allows expansion of up
to 8 ROMs; more than this will require extra buffering for
the counter address bits. Using 27512 ROMs will give a
maximum of 51.2 seconds of voice; 27256 ROMs will
give you 25.6 seconds. When you use an extra decoder,
the reset signal is derived from the next unused ROM
select output of the decoder. For example, assume that
you need a circuit containing 5 ROMs. The 74HC138
decoder has 8 outputs labeled from0to 7. OuputOwould
go to the first ROM, output 1 to the second ROM, out-
put 2 to the third, output 3 to the fourth, and output 4
to thefifth and last ROM. Qutput5 of the decoder goes
low after thelast ROM is triggered, so output5 mustbe

up to 8 ROMs.

inverted and used as the reset signal for the run/stop
latch and the binary counters. (See fig. 6.)

| hope I've helped give you a basic understanding of
digital voice storage principles, and that you're eager to
apply this device to your own projects. With a little
ingenuity and logic you can modify the circuit to meet
your own needs. Next time |'ll discuss adding voice to
the IBM series of computers and clones and the PROM
programming procedure.
Article A HAM RADIO
A circuitboard and parts kit are available from the author
for $50.00 (ROM notincluded). Price includes one free
programming of a ROM.

DECEMBER WINNERS

Congratulations to J.H. Defriend, WD8DTD, our December sweeps winner
and W.C. Cloninger, Jr., K30F, author of December's most popular
WEEKENDER — ""Get the Most from Your NiCds.”” Both will receive a
handheld radio. To enter for February’s drawing, send in the evaluation card
bound into this issue, or submit a WEEKENDER project. You could be our
next winner! £d.
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“Son of Woodpecker,”
or, more of what we
don’t need!

The good news is that the sunspot
cycle is rapidly rising and the MUF is
increasing. Ten meters is now a rea/
DX band. The bad news is that the ris-
ing MUF has revealed some noxious
interference in the Amateur bands,
and it's bound to get worse before it
gets better.

The interference I'm referring to is
the “'son of Woodpecker’’ radar signal
in the 12-meter band. This buzzing
source of interference is centered
around 24.95 MHz and seems to be
missile-tracking radar. It has a high
repetition rate and sounds like a bum-
blebee. The signal peaks during the
afternoon hours, indicating it's to the
west of the Continental United States.
When propagation is good, the buzz-
ing noise blankets a large portion of
the 12-meter band.

Direction-finding exercises have
spotted the radar in the vicinity of Lake
Baikal, and south of the city of Ulan-
Ude, Siberia. | don’t know if the radar
runs continuously; I've only heard it at
those times of the day when the MUF
is high enough to support a propaga-
tion path between Central Asia and the
United States. Unfortunately, the
radar signal will become more disrup-
tive as the MUF rises. And when the
radar is absent, the ““Woodpecker”
takes over! What's next?

""Quickie’” antennas
for 18 MH2z

It's fun to get on a new band and

18 February 1989

HAM RADIO

experience a different set of operating
conditions. When the 24-MHz band
was opened for general Amateur use,
| found this band'’s propagation modes
quite different from those on either the
21 or 28-MHz bands. As more Ama-
teurs gain experience on 18 MHz,
they’ll find the propagation different
from that on 14 or 21 MHz. | have
monitored 18 MHz for years and have
run transmissions using an experimen-
tal license (KM2XDW). Propagation
experiments with the Cocos-Keeling
Islands and India show that 18 MHz
will quickly earn a reputation as a first
class DX band!

i
|ROPE SUPPORT

INSULATOR (TYPICAL)

@ 750 LINE
N

PL-258 SPLICE

500 LINE

I~

Delta loop for 18 MHz. Coax transformer is
9 feet long, plug tip to plug tip. It's wound
into a coil about 6 inches in diameter.

'TECHNIQUES

Bill Orr, W6SAI

You can’t do much on any band
without an antenna. Here are several
“quickie’’ antennas specifically for 18
MHz that are easy to build and put into
service. They're designed to be hung
from a yardarm on an existing tower.
Because these antennas have their
own feedlines, you don’t need to dis-
turb anything in the primary antenna
system. The tower doesn't affect their
operation, and the wire antennas don't
interact with the antenna atop the
tower.

The 18-MHz delta loop

The delta loop in fig. 1 is a good
““first” antenna for 18 MHz. It has a
slight gain over a dipole and is very
““user friendly.”” The feedpoint imped-
ance of the loop is about 120 ohms.
Use a 75-ohm quarter-wave trans-
former to provide a reasonable match
to a 50-ohm coax line. The transformer
is wound into a coil to choke off RF
currents that might flow on the outside
of the coax shield.

The feedpoint of the loop terminates
in an SO-239 coax connector mounted
on a small insulator plate. The trans-
former has PL-259 plugs on both ends.
Make the splice between the trans-
former and the 50-ohm line with a PL-
258 splice adapter. After making the
connection, weatherproof the plugs
and adapter with coax tape or heat-
shrink tubing.

The loop is supported at the apex
and the side insulators are tied off to
objects nearby. The radiation pattern
is similar to that of a dipole and is
horizontally polarized.

A multiband version of the
delta loop

~ You can operate the delta loop on
the 18, 21, 24, and 28-MHz bands if
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America’'s Communications Leader
Presents Its All-New 10-Meter
SSB/CW Mobile Transceiver

Realistic, America's premier mike-mounted pushbuttons permit speaker, front-panel headphone
brand of scanners, CB radios and safe and easy up/down frequency jack and a rear-panel jack for add-
satellite TV systems introduces the selection while you drive. A front- ing an external speaker.

HTX-100, the perfect first rig for a panel lock control prevents acciden- . A
beginning Ham and a superb 10- tal frequency changes. You can ‘lom the Ac_tlon on 10_ .
meter mobile radio for any amateur.  fine-tune reception with the +1.5 With improving band conditions
It's compact, yet loaded with “big kHz RIT control. Coverage is 28.0 and new Novice voice and digital
rig" features. to 29.6999 MHz, USB or CW. Con- privileges, the 10-meter fun is just
beginning. Be a part of it with this

venient semi break-in keying and

Pushbutton Memory Tuning CW sidetone are built in.

An easy-to-program memory

affordable, top-quality transceiver!
Only $259.95 and in stock today at

stores 10 favorite frequencies and Selectable Power Output our store near you.
You can select 25-watt or 5-watt
QRP power output from the front Exclusively at

panel. The HTX-100 has a backlit :
LCD frequency display with mode Radlo ’haek
and tuning-step indicators. You also ™
get a 5-step LED signal/RF power The Te‘:h""'og‘l St:ore
= i & meter, noise blanker, hefty 3-watt
ral ct an cluges ever in ou z = - SEy. 4 . Ak e e s oy i
rmedCI%TSgderdasli:ninsiallatnoﬁ i audio output, high-quality built-in Price applies ar participating Radio Shack stores and dea

FREE 184-Page Radio Shack Catalog! Write Dept. 379, 300 One Tandy Center, Fort Worth, TX 76102

A DIVISION OF TANDY CORPORATION

Reader Service CHECK—OFF Page 110 +~ 108 February 1989 19



10 AMP SOLID
STATE RELAYS

| ELECTROL# S2181
| conTROL:
| Rated 5.5 t0 10 Vdc

| (will operate on 3-32 Vdc).
{1 LOAD: 10 amp @ 240 Vac

12 1/4~X13/4" X 7/8"
| CAT# SSRLY-10B

QUANTITY DISCOUNT
10 for $85.00 « 25 for $175.00

$9.50 each

Variable rate strobe kit, flashes be-

tween 60 to 120 times per minute. Will
‘operate on either 6 or 12 Vdc depend-

ing upon how you wire the circuit.

Comes complete with P.C. board and

'f Alpine cassette
| transport
| mechanism.

| tape head, P
| Mitsubishi # MET-3RF2B 13.2 Vdc
-] motor, belt, pulleys, capstan, fast-
| forward, rewind and eject actuator.
|| Does not include amplifier section.
1612 X51/4" X 1 3/4".

; 1.2 volt @ 180 MAh :
{|CAT# NCB-AAAX $1.50 each| |-
E 10 for $13.50 + 100 for $125.00

D [ |

AA SZE $2.00 each
1.25 volts 500 mAh
CAT# NCB-AA
AA SZE $2.20 each
WITH SOLDER TABS

| WIDE BAND AMPLIFIER
| NEC# UPC1851G. 1200 Mhz @ 3 db.
'] Gain: 1906 @ t=500 hz. 5

N-CHANNEL MOSFET
(RF-511 TO-220 case

CAT# IRF 511

$1.00 sach « 10 for $0.00
LARGE QUANTITY AVAILABLE

50 for $300.00 * 100 for $500.00 instructions for easy assembly. CAT# CMEC-5 $7.50 each
: CAT# STROBE-1 $7.50 each 10 for $65.00
{PIEZO : TRANSISTORS WALL ;; LED'S
H 1 CAT| TYPR CASE 3
{ WARNING |mnozz NN Tose  blor7se TRANSFORMERS| D ToBo
|DEVICE on2o04  PNP TOS  3fors100 ‘ ALPLUG | NED CATELEOA
1 MurstaErie#PKBs-4A0 || 2N2008  PNP TO-18  3for$1.00 mg?;c% 10for $1.50 + 100 for $13.00
| High pitched audile alarm. Op- | ::;’:g: m Igf :1";'0 75¢ . . OUTLET GREEN CAT# LED-2
e e e, F]PNases  NeN T2 sfor soc  ||0Vec@20ma CATe DCTX420 3225 oyl
| R "‘:"" Lon3s04 NN TO92  Ster7se  [|6VOc@750ma CAT# DCTX-875 $350 YELLOW CAT# LED3
$1.75 eac 2N3008 PNP 10-92 5 for 75¢ 9Vic@250ma. CAT# DCTX-928 $2.50 10 for $2.00 + 100 for $17.00
........................................... |2ue0s P To®  stzse e e, CATe ACTXA203 8350 | FLASHING LED
XENON TUBE ||ovace pwe Tose  stor7se  |]18Vac@t1amp. CATE ACTX-1885 $350 | { with buik in flashing cirout by
{2ns400  PNP TO92  afor$ico 3| Sooputes on 5"°"'s"1- 50 sach
1" long flashtube with 3 1/2° red || 2NS880 PNP  TO3 00each F : :
: nngbhck leads. ideal for 1 2N5882 NPN T0-3 :gm :h SW|TC HE s { CAT# LED4 10 for $9.50
{ alectronic fiash or strobe projects. || MJ2955 PNP 103 $1.50each | ITT PUSH BUTTON | GREEN $1.00 each
| cATWFLT3 210r$1.00 [ MiE2es5T PNP TOZ0  75ceach | {'TT MDPL series. 347X @ ] CAT# LED4G 10 for $9.50
------------------------ = | WEXSST  NPN TO-20  7sceach || 17 9"’5":‘5"}9“';' o ; BI-POLAR LED
| TP3o PNP  TO-220  75¢ each :§ key cap. 5.F.5.7. N.O. 1 Lights RED one direction,
NICKE L C A D 1 1ipas NPN T0-220 75¢ each Push 10 close. RATED: 0.1 amp switching, 0.25 : Gi:EEN the cther. Two leads.
BATTERIES [{1es PNP  TO-20 75ceach | |amecanycurent P.C.mount. CATEPBS L] cave LED-6 2for $1.70
(RECHARGEABLE) || TPas NPN  TO20 75ceach || 6Seeach - 1010r$8.00 - 10010r$5000 £} | gp HOLDER
SPECIAL” AAA SIZE TIP42 PNP TO-220 75¢ each 10 POSITION MINI-ROTARY 1 Two piece holder. - 8
] TP121 NPN  TO-220  75¢ each : Grayhills 56P36-01-1-10N-C ] CAT# HLED 10 for 65¢ i
Panasonic# P-18AAA | nP12s PNP  TO-220  75¢ each I Mini rotary switch. Non-shorting. || | b

-3 1 deck, 10 positions.

volt operation.

1 Small package 4mm dia. X 2.5 mm thick. : ;

| cATe UPC-16SY. 2001 $100 {HALL EFFECT SWITCH {4 amp contacts

1 1010r $4.50 + 100 for $35.00 -] MICROSWITCH# 4BE3 {335 ohm call

g ‘1 Slanted keyboard switch with hali {1 Sugar cube size.

)

CATs HESW

CAT# NCB-SAA

10for $2.00 -

C SIZE $4.25EACH
1.2 volts 1200 mAh
CAT# NCB-C
D SIZE $4.50 sach
1.2 volts 1200 mAh
CAT# NCB-D

[oPTO SENSOR

U shaped with

| Marquaros 1843

ears. 1/8°opening. /4" mounting
)| holes.
10 for $4.50 + 100 for $40.00

CATa OSU-8

N1 B
v Q.JJ' 1 Rated 8 amps @ 125/250
1 Black plastic pushbution.

50¢ each Switch body: .2 X 94 X

. 125° dia.
:{ shaft X 375" long. .377" behind
:{ the panel depth, P.C. pins.
JCAT# MRS-10  $2.50 each

:{ sflect sensor. Snaps into 5/8°

] square chassis hole. Hall effect
] sensor slides easily from switch
] and can be used In other applications.

SPDT PUSHBUTTON

CAT# PB-18 $1.65 uch

: RELAYS
{12 VOLT D.C. COIL S.P.D.T.
| Omron# G2E-184P

b

:] 817 X 42" X 44" high.
2} P.C. mount with pins on DIP spacing. |
] CAT# RLY-787  $1.50 each

{120 VOLT AC. - D.PD.T.

&

4 for $1.00 :{ GUARDIAN® 1220U-04
100 for $15.00 1 10 Amp contacts.
-1 1,100 ohm coil
] 1.700° X 1.578° X
vac. 1 1.687". Clear

{ polycarbonate cover. Gold plated
1 solder or socket mount terminals.
B CA‘I’C RLY-228 $3.50 each

-4

10 for $1.50 each

CALL OR
WRITE
FOR OUR

| EREE
| CATALOG
OVER
4000
PARTS!

N - W 2

MAIL ORDERS TO:
ALL ELECTRONICS
P.O0. BOX 567
VAN NUYS, CA 91408

TWX-5101010163 (ALL ELECTRONIC)

OUTSIDE THE U.S.A.
SEND $2.00 POSTAGE
FOR A CATALOG!!

ORDER TOLL FREE

800-826-5432

INFO: (818)904-0524
FAX: (818)781-2653
MINIMUM ORDER $10.00

QUANTITIES LIMITED

CALIF. ADD SALES TAX

USA: $3.00 SHIPPING

FOREIGN ORDERS
INCLUDE SUFFICIENT

SHIPPING. NO_C.O.D.

DISCOVER I |
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RANDOM LENGTH
“RIBBON" LINE

COAX

Balanced line feed with antenna tuning unit
at station permits multiband operation of
delta loop shown in fig. 7.

you feed it with a two-wire balanced
line as shown in fig. 2. Transmitting-
type 300-ohm ribbon line is satisfac-
tory. You can also use open-wire style
line. Match the line to a coax feed sys-
tem by way of an antenna tuner (ATU
or Transmatch) located at the station.
If you have difficulty loading the
antenna on a band, change the length
of the line between the antenna and
the ATU. There is a standing wave on
the line, and a particular line length
may present an unacceptable load to
the tuning unit. To solve this problem,
add a few feet of line (a foot at a time)
until you get a satisfactory match.

The bi-square array
for 18 MHz

The diamond-shaped bi-square
beam is much larger than the delta
loop, but provides about 3-dB gain.
This is a great antenna to try if you
have the space. It's shown in fig.3.

The loop is a half wavelength on a
side and open at the top. The feed-
point impedance at the bottom of the
loop is about 2900 ohms; | use a two-
wire 600-ohm quarter-wave stub to
provide a more reasonable impedance
value of about 122 ohms. Match it to
a 50-ohm coax line by adding a
quarter-wave transformer made of 75-
ohm coax. Wind the 75-ohm line into
a coil about 6 inches in diameter to
reduce RF currents flowing on the out-

side of the coax. Under these condi-
tions, the SWR on the transmission
line is less than 1.2:1 across the band
once the antenna is adjusted for reso-
nance.

Tuning the antenna

Resonate the loop and stub to 18.1
MHz with a dip meter. Temporarily
close the stub at the bottom using a
movable short with a 1-turn loop in the
middle. | made mine with two copper
alligator clips so | could move it up and
down the stub a few inches. | adjusted
the position of the short until |
achieved antenna resonance with the
dip meter, as monitored in a nearby
receiver. As soon as you find the res-
onance, remove the short and place an
S0-239 coax receptacle across the
bottom of the line.

You'll need to waterproof the coax
receptacle and all plugs and splices in
the system. It's imperative to use coax
tape or other weatherproofing com-
pounds to keep water out of the line.

An extended dipole for 18
and 28 MHz

The extended dipole in fig. 4 will

65000

OPEN WIRE LINE.
NO. 16 WIRE.
SPACED 4"

750 LINE

500 FEEOPOINT

“Bi-square’’ beam provides a bi-directional
pattern and about 3-dB gain over a dipole.
Note that top of loop is open.

work on the 18 and 28-MHz Amateur
bands. | discussed the theory behind
this antenna in my April, 1987 Ham
Radio column. The antenna consists
of two extended half waves in phase
on 18 MHz, fed by an open-wire
matching stub. The total wire length
of antenna and stub on 10 meters is
about 2-1/2 wavelengths. You can
achieve a good resonance on both
bands. The feedpoint impedance is
close to 50 ohms.

29'6" 296"

-
\—INSULATDR

r— 11'0" NO.16 SPACED 4~

—

8

500

Dual-band dipole is fed with open-wire sec-
tion and 1:1 balun (B). Antenna may be
mounted in inverted-V configuration.

The antenna presents a typical
dipole radiation pattern on 18 MHz; on
28 MHz the pattern has a cloverleaf
shape.

Use a 1:1 balun at the feedpoint or
coil the coax line into a 5-turn RF
choke, as described for the previous
antenna.

A trap dipole for the 18
and 24-MHz bands

This simple trap antenna covers the
18 and 24 MHz bands and makes an
ideal companion to a tribander beam.
The two antennas cover all bands
between 20 and 10 meters at the flick
of a coax switch.

A practical design is shown in fig.
5. The trap is designed around a 25-
pF 5-kV ceramic capacitor. You can
find some of the older Centralab-type
850 capacitors at flea markets. High
Energy Corporation, Lower Valley
Road, Parkesburgh, Pennsylvania
19365, manufactures new capacitors.
The coil is made of Barker and William-
son coil stock. The coil-capacitor com-
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RADIO SCHOOL &

21 DAY NOVICE

2 code topes
112 page book
Werld mops
Frequency chorts .
Course certificate

! Free mogozine coupon
50 piece literature set!

$70 in equipment certificates from ICOM,

KENWOOD, and YRESU $19.95
. . . e -
COMPLETE NOVICE COURSE $49.95

4 code topes, 2 theory topes, 2 text books, .
code oscllator set, examiner test pocket, and
370 discount coupons
NOVICE TEXTBOOK $4.95
®  ntten by Gordon West, this 112 page book
contains oll Novice questions ond answers,
NOVICE CODE COURSE $39.95
e O tope stereo code course for leaming the g
code from scrotch. Includes certificotes

TECHNIOAN THEORY COURSE $19.95
2 theory tapes & 2 textbooks.

GENERAL THEORY COURSE $19.95
2 theory tapes & 2 textbooks.

TECHNIOAN / GENERAL COURSE $19.95

e (ombined tech & general course with 4 topes e

ond 1 book.

THE COMPLETE GENERAL $49.95

4 tapes & 2 books for theory plus 6 tope
stereo code set for (W speed building.

GENERAL CODE COURSE $39.95
6 tope stereo code course for CW speed

® building from 5 wpm to 13 wpm

THE COMPLETE ADVANCED $49.95
4 topes & 2 books for theory plus 6 tape
stereo generol or extro dass code course. o
(Specfy which CW topes you wont )

ADVANCED THEORY CLASS $19.95
4 tape stereo theory course plus fully illus-
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® GORDON WEST ELECTRONICS BOOK
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PLASTIC CODE KEY & OSOLLATOR  $14.95
COPPERA GROUND FOIL 60¢ FOOT
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GORDON WEST RADIO SCHOOL
2414 COLLEGE DR., COSTA MESA. CA 92626
Mon.-Fri. 10-4pm (714) 549-5000
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bination is mounted to a short ceramic
insulator, as shown in the illustration.

Before placing the traps in the
antenna, check their frequency with a
dip meter and a calibrated receiver.
The design frequency is 24.95 MHz.
Place the trap in an area free of metal-
lic objects and couple it loosely to the
dip meter. Note the resonant fre-
quency; it should be within + 100
kHz, of the design frequency.

One end turn of each trap can be
broken free of the coil bars, and moved
about or trimmed to set the exact point
of resonance. Do this after attaching
the trap to the insulator — the capaci-

..| 25" "l“ R .1-.1 25" ’_
el - L —O-
I Buk son
28 pF >4
F .

TYPICAL
- - (2PLACES)

Trap antenna for 18/24 MHz. Trap is mount-
ed across ceramic insulator. Coil consists
of 12-3/4 turns, no. 20, 5/8-inch diameter,
16 turns/inch. (Barker and Williamson 3007.)

tance across the insulator influences
the resonant frequency of the trap to
a degree.

You can trim the end sections “on
the nose’’ by erecting the antenna in
the clear about 6 feet above the
ground. Place a half-turn coil across
the center insulator of the antenna and
check the 18 and 24-MHz resonances
with a dip oscillator. Removing 1 inch
on each side of the center sections
moves the resonant frequency 100 kHz
at 24.9 MHz. You must adjust the
inner sections before resonating the tip
sections. | cut my tip sections about
a foot long and twisted the extra
length back on the antenna. | took off
the extra length upon reaching the
right resonant point at 18.1 MHz. The
SWR across either band will be less
than 1.5:1 when the antenna is in
place.

A really simple shortwave
receiver

Are you tired of modern high-tech
radios? Do you yearn for the good old
days when radios had only a couple of
knobs? Well, fig. 6 shows the receiver
for you. The radio uses only three
tubes and runs on inexpensive A, B,
and C batteries. |'ve included a layout
of the aluminum chassis to help you
build this little set. You say your local
ham store doesn’t carry plug-in coils,
radio tubes, tube sockets, tuning capa-
citors, etc? Well, what does it
carry?....Oh!

The W6SAI “Dead Band”
contest

| salute my readers who spotted the

quotation from Catcher in the Rye, by
J. D. Salinger. The remark was made
by the anti-hero, Holden Caulfield.
Kudos to the following with a special
salute (*) to those who really know
their rye:
Tony Emanuele, WABRJF; Lou Axe-
man, N8LA (*); Bill Wootton, WO7J;
Steve Buol, KBOBDS; David Raskin,
WHAETYL: Jim Fox, N7ENI; Jack Starin,
WF8M: Bob Eslaire, W9UI/8; Larry
Walsh, W5BSMA: Martha Wilder,
N3FZB; Phil Brandt, W3ELJ; Bruce
Rossi, NF7J; Jim Lignugaris, N2IDV;
Dick Olson, NSOW; Marty Johnson,
W3YOZ (*); Marty Davidoff, K2UBC
(*); Preston Douglas, WA2IFZ; Roger
Leone, K6XQ; Serafino Conflitti,
VE3LKN; Eric Nichols, KL7AJ; Bill Cal-
derwood, K1CT; Roger Tobin, N1EYZ;
and Frank Smith, W4EIN. Congratu-
lations to all!

School is out and this is winter
break. No quiz this month. Instead, |
want to recommend a great book. It
has nothing to do with Amateur Radio,
but it's the best adventure story |'ve
ever read. It covers territory from
Vladivostok to Odessa in an exciting
tale about two great men. The Cow-
boy and the Cossack, by Clair Huffaker
was published by Trident Press, New
York (1973). Unfortunately the book is
out of print, but it's worth your time
to check in a second-hand book store.
This is a wonderful book to read when
the band is dead!
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THE

High-impedance rotary
step attenuator

Need a step attenuator? | was building ladder crystal
filters and wanted an attenuator to help in making the
passband measurements. | only needed a few steps, and
a rotary switch similar to one made by W9ERU' was
more appealing to me than the laboratory type? with
banks of slide switches. A 200-ohm impedance level is
appropriate for the filters. But you can construct any
impedance level by using resistors scaled to the values
shown here.

Switch

You'll need a 3-deck rotary switch to select the proper
resistors forthe T-Network shown in fig. 1. My junkbox
yielded a 7-position one. | selected attenuation values
of0, 3,6, 12, 20, 30, and 40 dB as convenient values for
my crystal filter work. You can duplicate these if your
switch has 7 positions, or calculate the resistors forany
other number of positions or dB values using the infor-
mation at the end of this article. Tables of resistor values
(50 ohms) also appear in recent editions of The ARRL
Handbook .3

2004

Schematic of the basic T-Network on which the step attenu-
ator is based.

By John Pivnichny, N2DCH, 3824 Pem-
brooke Lane, Vestal, New York 13850

24 February 1989

Front panel view of the step attenuator. Note attenuation
values labeled on the front.

PHOTO B

Internal view of the step attenuator showing partitions used
for additional RF shielding.

Enclosure

You canmounttheswitchina2-1/2” x 2-1/2” x 5”
homebrew box. Sheet aluminum 0.05” thick, cuton a
metal shear makes a neatbox. | also included two shield
partitions (also 2-1/2” x 2-1/2") to prevent stray coup-
ling between switch decks. One-half inch aluminum
angle stock, 1/16 " thick, holds the sheet metal pieces
together forming a rigid and rugged box. See photos
A and B for details. Note that the bottom plate is exactly
2-1/2” x 5”, but the top and sides are cut slightly wider
(2-9/16” x 5”) to provide proper overlap of the adjoin-
ing edges. | fastened four rubber feet to the bottom
plate. Asa finishing touch, | applied dry-transfer letters
and India Ink to the front panel after buffing with emery
paper. | used clear spray lacquer to protect the letters and
keep them from rubbing off.

Resistors

The necessary resistance values for R1and R2in fig.
1arelistedin table 1. The power rating is also important.
Forexample, in the 3-dB position half of the input power



TABLE 1

Resistor values for R1 and R2.

dB R1 (ohms) R2{ohms)
3 34 567
6 66.8 268
12 120 108
20 163.6 40.5
30 188 12.6
410 196 4

TABLE 2

Resistor values in fig. 2
ohms 1/4-watt resistors {ohms)
Ra 34 68 P 68
Rb 34 15518
Rc 53 100P 110
Rd 43 228522
Re 25 47 P 56
Rf 8 15P 15
Rg 4 12P12P 12
Rh 8.5 15P 15
Ri 28 56 P 56
Rj 65 150 P 120
Rk 157 330 P 330
Rl 300 150 S 150
S = series connection
P = parallel connection

is delivered to the load and the other half must be dissi-
pated by the resistors in the T-Network. At6dB, 75 per-
cent of the power is dissipated in the T-Network; at 40
dB, only 0.01 percent goes to the load.

With power in mind, use a series connection of resis-
tors so the power is shared. Figure 2 shows the final
schematic and table 2 lists the series resistor
values. These aren’t standard values, so make a reasona-
ble approximation to Amateur accuracy ( + 2 percentor
so) by selecting two nearly equal standard values and
connecting them in parallel or series to obtain the values
in table 2. (The 4-ohm valueis made with 3 12-ohm resis-
tors in parallel.)

| used 1/4-watt resistors as indicated in the last
column of table 2. Each individual resistor of fig. 2 can
therefore dissipate 1/2 watt. A careful calculation of
power shows that this attenuator handles up to a 20-volt
RMS (56 volts p-p) input voltage, or 2 watts. Atthatlevel
the 53-ohm resistor will dissipate almost0.53 wattat 12
dB and greater positions. The remaining 1.5 watts s dis-
sipated in the other resistors, all of which are safely
below a half watt each.

Crystal filters can be damaged by excess voltage. |
don’t recommend putting 20 volts into one. This attenu-
ator will easily handle the signal levels you normally
encounter.

NN
Ri <

1&,

S

'"i/";

Schematic of the step attenuator using a 7-position 3-deck
rotary switch.

Checkout

After completing the attenuator, make two tests to
ensure that there are no wiring errors. First, attach a 200-
ohm load to one of the connectors {l used two 390-ohm,
1-wattresistorsin parallel). Measure theresistance atthe
other connector with your ohmmeter. It should read 200
ohms at all switch positions. Repeat this test with the
connections reversed.

Second, apply a 20-voit DC potential at one connec-
tor with the load attached at the second connector. Read
the voltage across the load at each switch position and
compareitto table 3. Asbefore, repeat thistest with the
connections reversed.

Conclusion

You now have a rotary step attenuator for crystal fil-
ter measurements. it'sa handy accessory that takes only
a weekend to build.

TABLE 3

Qutput voltage readings with 20 volts at the input
dB volits
0 20
3 14.4
6 10
12 5
20 2
30 0.63
40 0.2

Appendix — resistor value calculation

Referto fig. 1; the resistance looking into node 1 must
be 200 ohms.
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[(200 + R1) || R2] + R1 = 200

(200 + RI) R2 _
200 + RI + k2 T RI =200 M

after some algebra:

R1? + 2R2R1 — 200* = 0
by the quadratic formula:

Rl = —R2 + JR2? + 2002 (2)

reject the negative value and define:

p = (200 + R1)R2
200 + RI + R2
then the attenuation is given by the voltage dividers:
2 SR . S 2 (3)
Vi~ 200 + RI RI + P

The procedure for calculating resistor valuesis as fol-
lows:

® Pick a value for R2.

e Compute R1 using eqn. 2.

* Compute P.

* Compute attenuation V2/V1 using eqn. 3.
* Compute dB from dB = — 20 logo(V2/V1).

You can write ashort BASIC program with any small
home computer to perform these calculations. A for-
nextloop with values of R2 from 1-400 ohms will gener-
ate R2 values to the nearest ohm. Use additional loops
in 0.1-ohm steps to calculate more accurate values.

Note: Notall versions of BASIC have the base 10 log-
arithm function. To convert from the base e natural log-
arithm to base 10, multiply the base e result by 0.43429.
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AMATEUR TELEVISION

SMILE! YOU'RE ON TV

Only
$299

Designed and
built in the USA

Value + Quality

from over 25years
in ATV..W6ORG

With our all in one box TC70-1 70cm ATV Trans-
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com-
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
ord26.25 MHz, runson 12-14 Vdc @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
onlyto licensed amateurs, for legal purposes, verifiedinthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

(818) 447-4565 m-t 8Bam-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS Tom (W6ORG)

2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS)
» 104
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COMPUTERIZE
YOUR SHACK

YAESU 747, 757GX, 757GXIl, 767, 9600.

KENWOOD TS 140, 440, 940, 680, R5000.

ICOM R71A, R7000, 735, 751A, 761, 781, AND ALL VHF, UHF, CI-V.
DRIVERS FOR RADIOS ARE MODULAR.

JRC NRD 525.

COMPLETE PROGRAM ENVIRONMENT.

MENU DRIVEN AND DESIGNED FOR EASE OF USE.

SCAN FUNCTION ADDED TO RADIOS THAT DO NOT SUPPORT IT

ERGONOMETRICALLY DESIGNED FOR EASE OF OPERATION.

MOST FUNCTIONS REQUIRE SINGLE KEYSTROKES.

PROGRAM COLOR CODED FOR EASE OF USE, ALTHOUGH WILL STILL
RUN IN A MONOCHROME SYSTEM.

MENUS FOR THE FOLLOWING:
AMATEUR HF—AMATEUR VHF— AMATEUR UHF
AM BROADCAST—FM BROADCAST—TELEVISION BROADCAST
SHORT WAVE BROADCAST
AVIATION HF(SSB)—AVIATION VHF—AVIATION UHF
HIGH SEAS MARINE—VHF MARINE
MISCELLANEOUS HF, VHF, UHF
MOST POPULAR FREQUENCIES ALREADY STORED
ADDITIONAL LIBRARIES AVAILABLE
COMPLETE LOGGING FACILITY
ALL FREQUENCY FILES MAY BE ADDED TO, EDITED OR DELETED

AVAILABLE FOR IBM PC, XT_AT, BO386 256K RAM
1 SERIAL PORT AND 1 FLOPPY MINIMUM
PROGRAM WITH INITIAL LIBRARIES 99.95
RS-232 TO TTL INTERFACE ONLY (NEEDED IF DON'T HAVE MANUFACTURERS INTERFACE)
EXTERAMAL INTERFACE ALLOWS 4 RADIOS 99.95
INTERNAL PC INTERFACE W/1 SERIAL & 1 RADIO PORT 129.95
SPECTRUM ANALYZER MODULE (CALL FOR PRICE)
COMPLETE SYSTEMS INCL. RADIO, INTERFACE, COMPUTER, AVAILABLE  (CALL FOR PRICE)

DATACOM, INT.

8081 W. 21ST LANE
HIALEAH, FL 33016
AREA CODE (305) 822-6028
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HENRY RADIO’S NEW PREMIER SERIES . . .
AMATEUR WHO REFUSES TO COMPROMISE .

eecececccs EXCITING NEW FEATURES. .
PROVEN VALUE. . .GUARANTEED RELIABILITY

PREMIER SERIES

AMPLIFIERS FOR THE DISCRIMINATING
. THE 3K PREMIER AND 3KD PREMIER

DELUXE AMPLIFIERS. ALL OF THE MATCHLESS QUALITY AND FEATURES OF THEIR
PREDECESSORS PLUS QSK BREAK-IN KEY AND 160 METER BAND.

THE PREMIER SERIES

¥ The 3K Premier Console --- all the rugged reliability of the 3K
Console plus QSK and the 160 meter band.

v¢ The 3KD Premier Desk Model ---
smaller and lighter configuration.

the same RF deck in a

¥ The 3002-A Console --- maximum legal power in a two meter
block buster.

Yy The 3004-A Console --- a unique new approach to high power
UHF amplification at 440 MHz.

Attention: All HF amplifiers can be modified for 10 meters ® All
export HF amplifiers are shipped with 10 meter operation in-
cluded ® Please call or write for a complete information packet

FCC type acceptance pending on 3K Premier and 3KD Premier models.

| Henry amateur amplifiers are available from select dealers
throughout the U .S. and are being exported to amateurs all over the
world. Henry Radio also offers a broad line of commercial FCC type
accepled amplifiers for two way FM communications to 500 MHz, as
well as special RF power generators for industrial and scientific
users C;dl or write Ted Shannon for full information

We stock these plus many other fine names

AEA « ARCO« ARRL+ ASTRON+B&KeB&Wse BIRD « CDE » CONNECT-
SYSTEMS » CUSHCRAFT « EIMAC « HAL « HUSTLER » HY-GAIN
« KENWOOD ¢ LARSEN « NYE « TEMPO « VIBROPLEX » YAESU

2050 S. BUNDY DR.

| only about 25 watts
| drive is required for

ICOM

THE CLASSIC LINE
(Still available as before)

2KD Classic Desk Model ---3.5 - 21.5 MHz. (Two 3-500-Z
tubes---the design Henry made famous)

2K Classic Console ---
workhorse.

2K Classic “X" Console ---
able for a lifetime of service.

3K Classic Console with the magnificent 3CX1200A7 final tube.

2002-A...a two-meter
desk model using the
Eimac 3CX800A7...
because this tube is
rated at a 15dB gain,

the original and still the standard

made heavy duty, rugged and reli-

full output.
2004-A UHF desk model.

Henry fiadly

LOS ANGELES, CA 90025 (213) 820-1234

Toll free order number: (800) 877-7979 TELEX: 67-3625(Henradio) FAX(213) 826-7790

Reader Service CHECK—OFF Page 110
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ASTRON

CORPORATION

g Autry
Irvine, CA 92718
(714) 458-7277

ASTRON POWER SUPPLIES

» HEAVY DUTY « HIGH QUALITY « RUGGED = RELIABLE »

SPECIAL FEATURES

« SOLID STATE ELECTRONICALLY REGULATED

» FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

» CROWBAR OVER VOLTAGE PROTECTION on all Models
excep! RS-3A, RS-4A, RS-5A.

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

= HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

» THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

» INPUT VOLTAGE: 105-125 VAC

* QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Imernally Adjustable: 11-15 VDC)

* RIPPLE Less than Smv peak to peak (full load &
low line)

» Also available wilh 220 VAC inpul vollage

T . T —

MODEL RS-35M

MODEL RS-50A MODEL RS-50M MODEL VS-50M
RM SERIES 19” x 5% RACK MOUNT POWER SUPPLIES
Continuous IC§” Size (IN) Shipping
MODEL Duty (Amps) [Amps) HxWxD Wt (lbs.)
RAM-12A 9 12 5% % 19 X B'% 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% 50
* Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 X BY% 16
RM-35M 25 35 5% x 19 x 12'% 38
MODEL RM-35M RM-50M 37 50 5% x 19 x 12% 50
HS'A SEHIES Continuous IC8" Size (IN) Shipping
MODEL Duty [Amps) [Amps) HxWxD Wt [Ibs.)
RS-3A 2.5 3 3 % 4% x 5% 4
RS-4A 3 4 Juxb6x9 5
r RS-5A 4 5 e x B xTh 7
RS-7A 5 7 3% x 62 %9 9
RS-7TB 5 7 4 x 7% x 10% 10
RS-10A 75 10 4 x 7' x 10% "
RS-12A 9 12 4% xBx9 13
= RS-128 g 12 4 x T3 X 10% 13
RS-20A 16 20 5x9x10% 18
RS-35A 25 35 Sx 11 x1 27
MODEL RS-7A RS-50A 37 50 6% 13% x 11 46
HS,M SEH'ES Conlinuous ICS* Size (IN] Shipping
5 MODEL Duty [Amps) [Amps) HxWxD Wt [Ibs.]
1 v » Swilchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
* Separate volt and Amp meters
RS-20M 16 20 5x9x10% 18
T RS-35M 25 35 S5x11x11 27
RS-50M 37 50 6 x 13% x 11 46

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

MODEL RS-125

VS-M AND VRM-M SERIES Sepaale 1o
= - 4 Continuous IC§* Size (IN) Shipping
L MODEL Duty (Amps) |Amps] HxWxD Wt. [Ibs.]
@13.8VDC @10VDC @>5VDC @13.8V
VS-12M 9 5 2 12 4% X B %X 9 13
VS-20M 16 9 4 20 5x9x10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
VS-50M 37 22 10 50 6 x 13% x 1 46
» Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRAM-50M 37 22 10 50 5% x 19 X 12% 50
RS-S SERIES * Built in speaker
" Continuous ICS* Size (IN) Shipping
MODEL Duly [Amps) Amps HxWxD Wi, [Ibs.]
RS-75 5 F 4 % 7% x 10% 10
RS-10S 75 10 4 % T2 X 10% 12
RS-128 9 12 4% xBx9 13
* RS-20S 16 20 5x9x10% 18

*1CS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off)




THE L-MATCH

A useful tool for improving your SWR

By Robert C. Cheek, W3VT, 29 Center Drive, Briarcliffe Acres, Myrtie Beach, South Carolina

29572

ow often have you carefully calculated the

length of adipole antenna, cutittojusttheright

length, used coax cable which should have
given you a reasonably good match, and then found that
the SWR just wouldn’t go below 2:1? And how often did
the SWR rise to an unacceptably high levelin the phone
portion of the band even though you had an acceptable
match in the CW portion (or vice versa), especially on
the 3.5 and 7-MHz bands? If your experience has been
anything like mine, the answer is: "’Almost always!" If
you like to operate both phone and CW, the same exper-
ience probably applies to your Yagis on the higher fre-
guency bands. You may have a good SWRin one seg-
ment of a band, but elsewhere it rises to a point where
amaodern transistorized rig automatically starts cutting
down on power output.

Many modern transceivers have built-in automatic
antenna tuners, and | suspect that's why we hear more
on-the-air tuning these days. They are alazy man’s solu-
tionto poor SWR. Unfortunately, those already in con-
tact with someone on the chosen tuning frequencies
must continually pay for this practice.

Power amplifiers usually don’t have built-in tuners.
Even if you tune your amplifier into a dummy load first,
you must touch up the tuning with your antenna con-
nected if the SWR is more than about 1.3:1 {another
excuse for on-the-air tuning). Wouldn’titbe much bet-
ter to have an SWR close to 1:1 in both the phone and
CW segments of the band so all your tuning could be
done with a dummy load? Then you could switch your
rig to the antenna without further tuning and unneces-
sary QRM.

A universal antenna tuner with predetermined and
carefully marked settings could solve these problems,
if you had the patience to reset it each time you made a
substantial frequency change. But a simpler, more com-
pact, and less expensive answer to these and many other
impedance-matching problems is a well-known, old-
fashioned, but infrequently used technique — the L-

match. This application of the L-match is mentioned
very briefly in the ARRL Antenna Book.

| use severai fixed L-match configurations; all are built
into miniboxes (although | sometimes run 1500 watts
PEP). One of these is permanently inserted at the input
end of several different coax cables, each feeding a
different antenna. Some have a switch to by-pass the
network for operation on a frequency range over which
the SWR is acceptably close to 1:1. The switches are
within reach of my operating position.

This article shows derivations of formulas for calculat-
ing the reactances, and corresponding capacitance and
inductance values, needed in an L-network to make a
mismatched line appear to have 1:1 SWR. This makes
it look like a desired pure resistance (normally you'll want
50 ohms) to the transmitter at a specified frequency. |'ve
included a program in GW-BASIC forIBM PC compat-
ible computers, but you can also use the formulas and
a calculator with a square-root function to make the
necessary calculations. The program selects all the pos-
sible capacitance and inductance configurations that
provide a match for a given case and does the necessary
calculations for each configuration. (There may be as
many as four different combinations that will do the job
for one set of conditions.} The program checks its own
results by calculating independently the input imped-
ance of the line with the matching network added, and
comparing it to the desired input resistance. l've
described a few actual networks to show the design
procedure, some possible construction approaches, and
the “‘before’” and "‘after’’ results.

Some application notes

The L-match is more versatile than is generally recog-
nized and understood. Theoretically an L-type network
consisting of only twc elements (a shuntelementand a
series element) can match any two compleximpedances
to each other at a given frequency, as long as the ele-
ments are perfectly iussless. Of course you can’t have
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either inductors or capacitors of infinite ’Q’’, and for
applications involving very large impedance transforma-
tions there are some limitations. But in the application
discussed here, the impedances to be matched aren’t
different enough to present a problem.

There are other limitations that should be considered
in this application. One limitation is that although an
antenna tuner (or any other matching device at the trans-
mitting end of a coax line) may make the transmitter see
a1:1 SWR, itdoesn’tin any way affect the SWR in the
line beyond the device. Lossesin amismatched lineare
higher than if the impedance were matched at the
antenna end. Fortunately, this effectisn’t seriousif you
use good quality cable in good condition — unless you
have lines several hundred feet long at the higher fre-
quencies (28 MHz or higher).

As SWR departs from the ideal 1:1, the voltage and
the current at some points on the line become greater
than those that exist uniformly on a matched line at the
same level of power transfer. For example, at an SWR
of 4:1 the voltage and current at some places along the
line will be twice what they would be if the line were
matched at the antenna end with the same power going
into the antenna. Pay attention to the voltage rating and
the current-carrying capacity of the line. The 5000 volt
rating of the RG-213 cable gives plenty of margin for poor
SWR, compared with the 275 volts present at 1500 watts
when the line is matched. A cable connection is far more
likely to break than the cabie itself if the voltage is exces-
sive ata connection point. The currentrating (imposed
by the possibility of cable damage due to internal heat-
ing) is a more important limitation. The same cable is
rated at 3600 watts at 10 MHz, or about 8.4 A when the
SWRis 1:1. Witha4:1 SWR, the current will reach about
11 A at 1500 watts. In our intermittent types of service,
peak currents of this level at widely separated points on
the line should cause no damage. But there’s probably
some cause for concern somewhere not too far above
4:1 SWR and above 10 MHz. These considerations apply
to any input-end matching system.

To summarize: If you are running maximum legal
power and using RG-213 or similar cable, | do notrecom-
mend that you use an antenna tuner or any other match-
ing device at the transmitter end of a line to correct an
SWR thatexceeds4:1. If your SWRis higher than that,
you need to do some work on the antenna or the match-
ing device at its end of the line!

The bandwidth of acceptable SWR is another impor-
tant thing to consider for this application. The higher the
SWR on the line, the greater will be the effect of the
individual elements in the matching network at a specific
frequency. This means that the effects of frequency var-
iations will be more pronounced, and the bandwidth
over which reasonable SWR correction can be obtained
will be more limited, However, the overriding bandwidth
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effect will usually be that caused by the variation of the
inputimpedance of the line. This is due to changing load
{antenna) characteristics and the changing electrical
length of the line as the frequency is varied. Because
each antenna system has its own characteristics, it's
impossible to generalize about this problem. I’'ve found
that with most antennas, the frequency ranges over
which the SWR is acceptable are about the same with
the networks in operation as they are in different parts
of the same bands where the lines are properly matched.
One exception to this is my 40-meter Yagi, on which the
parasitic elements are optimized for the CW band. The
self-resonant frequency of the directoris quite near the
upper end of the phone band, and the inputimpedance
of the line varies rapidly as | approach that end of the
band. So with a matching network designed to optimize
the SWR in the phone segment, the bandwidth of
acceptable SWR is slightly less than the entire phone
band.

The calculation of the network elements’ reactances,
whether by the formulas or the computer program, first
requires that the input impedance (resistance and reac-
tance) of the line be measured fairly accurately. Do this
at the frequency for which the SWR is to be corrected.
To make the measurement you'll need either an RF
impedance bridge (like the one described in the ARRL
Handbook and the ARRL Antenna Book) or a high-
quality noise bridge calibrated for reactance measure-
ments. |'ve used both with good results, butyou canuse
the noise bridge only when the frequency of interest is
very quiet, so that the null is unmistakable.

Make the measurement at the exact pointin the line
where the matching network is to be inserted. Use any
convenient length of cable from the network back to the
transmitter. This cable length can be changed, but the
length of the line between the antenna and the match-
ing device must remain the same.

Formulas for calculating the L-match

An L-network consists of just two elements — a series
element and a shunt element. The shunt element may
be on the load side or the generator side of the series ele-
ment, but there are certain conditions under which only
one of these configurations provides valid solutions.

In the derivation of the formulas (shown in figs. 1and
2), the desired impedance as viewed from the genera-
tor (transmitter) side is designated as R,. The deriva-
tions assume that this impedance is to be purely resis-
tive. Theimpedance of the load (the input to the coaxial
cable terminated at its far end by the antenna) will have
aresistive component (always positive), designated as
R,, and a reactive component (positive, negative, orin
some cases zero), designated as X3. The shunt element
of the network is designated as Xg,.

Figure 1shows the derivation of the formulas for the



first configuration in which the shunt element is on the
antenna side of the series element. The transmitter is
connected through the series element to the parallel
combination of the shunt element and the load. The real
components are extracted to form one equation from
the complex algebra expression of this circuit. The
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Ro, the impedance seen by the transmitter, is
the parallel combination of R, + jX; and jXg, in
series with jXg:

JXsn(Rg + JXa)
R, + J( Xy + Xgp)

R, = sz +

This can be restated as:
RoRa + j(RoXa + RoXsh) = jRa Xs
- XaXs - XsXsh + jRaXsh - XaXsh
From the real terms:
RoRa + XaXsh
X, = — 24~ &3
Xa + Xs/,

From the imaginary terms, substituting the
above for Xy (Ry,— Rg)Xsn?+ 2R X Xsh
+ (R X2+ RyR,2)=0

Solving for Xg, by the quadratic formula:

Xy =

RoXai’ Razxaz"'(Ra—Ro) (RoXaz"'RoRa‘?)
R, - R,

For either configuration, if Xsor Xg, {denoted as
X below) is positive, calculate its inductance as
follows, with F in kHz:

1000X

L = 528F

wH

If Xg or X4, is negative, calculate its capacitance
as follows:

— 109

C = %25rx

pF

Derivation of formulas for first configuration.

TR

imaginary components that remain (with the “j"’ oper-
ators dropped) constitute a separate equation. The first
equation is solved to get a formula for X, the series ele-
ment. This formula can’t yet be used for final calculation
of X because it involves Xgp, which is still unknown at
this point.

Next the equation derived from the imaginary com-
ponents is solved for Xgn. The expression for X is sub-
stituted where X appears in this equation. This gives a
quadratic equation for Xgp,, which is solved by the quad-
ratic formula to give Xgp in terms of the known
resistances and reactances. After Xg, is calculated, X
can be determined from the first formula.

There are always two mathematical solutions for Xgp,
as indicated by the plus and minus signs before the
square root. However, the configuration doesn’t have
avalid (real) solution for combinations of the variables
that lead to a negative quantity under the square root
sign. In such cases, the configuration is not physically
realizable and can’t be used.

LSS
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R,, the impedance seen by the transmitter, is

Xsp in parallel with the series combination of
Ra+ X5 plus jX:

szh(Ra + an + ./Xs)
Ry + j(Xg + X5 + X/

R, =

This can be restated as:
RoR,+ R (X s+ X5+ Xgp) =
- XaXsh - XsXsh +jRaXsh
From the real terms:

RoR;= - XaXsh — X Xsh

or

_ RoRq

Xs = Xsh

— Xﬂ

From the imaginary terms, substituting the
above for Xg:

(Ro—R)Xsp? —R,2R; = 0

Solving for Xg, by the quadratic formula gives:

Yo = 2 R YRR

Use the formulas for L and C as given in fig. 1.

Derivation of formulas for second configuration.
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Satellite Tracking

with your PC and the Kansas City Tracker & Tuner
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The Kansas City Tracker is a hardware and software package that connects between your rotor controller and an IBM XT, AT, or
clone. It controls your antenna array, letting your PC track any satellite or orbital body The Kansas City Tracker hardware
consists of a half-size interface card that plugs into your PC. It can be connected directly to a Yaesu/Kenpro 5400A/5600A rotor
controller. It can be connected to other rotor assemblies using our Rotor Interface Option

The Kansas City Tuner is a companion product that is used in satellite work. It can provide automatic doppler-shift compensation
for digital satellite work. Using our new F-Trak feature it can also slave the uplink radio frequency to the downlink radio’s frequency
The Tumner is compatible with most rigs including Yaesu, Kenwood, and lcom. It controls your radio thru its serial computer port (if
present) or through the radio's up/down mic-click interface

The Kansas City Tracker and Tuner include custom seral interfaces and do not use your computer’s valuable COMM ports. The
software runs in your PC’s “spare time,” letting you run other programs at the same time

The Kansas City Tracker and Tuner programs are “Terminate-and-Stay-Resident” programs that attach themselves to DOS and
disappear. You can run other DOS programs while your antenna tracks its target and your radios are tuned under computer control
This unique feature is especially useful for digital satellite work; a communications program like PROCOMM can be run while the PC
aims your antennas and tunes your radios in its spare time. Status pop-up windows allow the user to review and change current and
upcoming radio and antenna parameters, The KC Tracker is compatible with DOS 2.00 or higher and will run under DESQ-VIEW

Satellite and EME Work The Kansas City Tracker and Tuner packages include the
The Kansas City Tracker and Kansas City Tuner are fully PC imterface card, interface connector, software diskette, and
compatible with AMSAT's QUIKTRAK (3.2) and with Silicon instructions. Each Kansas City unit carries a one year warranty
Solution’s GRAFTRAK (2.0). These programs can be used to load
the Kansas City Tracker's tables with more than 50 satellite

passes. We also supply assembled & tested TAPR PSK modems . ﬁ:?gjc 58‘[{}'?;‘?':;"“” K. LNkt A b T $189

i = 3 | ) 3 2 catie o daesL. enpro
with cases and 110v power supplies 5400A/5600A

DX, Contests, and Nets
Working DX or contests and need three hands? Use the Kansas
City Tracker pop-up 1o work your antenna rotor for you The
Kansas City Tracker is compatible with all DX logging ® KC Tuner (must be purchased with KC Tracker) .. s 79
programs. A special callsign aiming program 1s included for
working nets

® KC Tracker package for the Yaesu/Kenpro

519

@ KC Tracker package with Rotor Interface Option
{to connect to ANY rotors) . ety . $219

e Assembled & tested TAPR PSK modem with case &
110v power supply ............ R g §219

Packet BBS

The Kansas City Tracker comes complete with special control e AMSAT QuikTrak software .. ... . . . s 75
programs that allow the packet BBS user or control-op to perform

automated antenna aiming over an hour, a day, or a week. Your Visa and MasterCard accepted

BBS or packet station can be programmed to automatically solicit Shipping and handling: 5, $20 for international shipments

mail from remote packet sites Prices subject to change without notice
s v ' L
visicu-Lapaired Hams e . race
The Kansas City Tracker has a special morse-code sender Communications Products
section that will announce the rotor position and status auto 41 Acadia Drive e Voorhees, NJ 08043 e US A

matically or on request. The speed and spacing of the code are For more info: Telephone 609-751-1018
adjustable CompuServe 726771107
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In fig. 2 an identical procedure is used to derive the
formulas for the second configuration, in which the
shunt reactance is on the transmitter side of the series
element. Again there are two mathematically valid solu-
tions, and again there are combinations of variables for
which there is no real solution. This configuration has
real solutions only when R, the resistive component at
the cable input, is less than R, the resistive load to be
seen by the transmitter.

Despite the range of variables for which there is no
usable solution in one or the other of the configurations,
one of them always has a real solution for a given set of
variables. In many cases both configurations are applica-
ble, and for such cases there are four different possible
combinations of reactive elements to choose from.

Generally, the best choice is the one involving the
most practical values of inductance and capacitance.
From the standpoint of physical size and losses, alower
value ofinductance is preferabie to a higher one. For har-
monic attenuation, a combination using shunt capaci-
tance and series inductance is preferable to one using
shunt inductance and series capacitance.

The L-match computer program

The computer program (fig. 3) uses the formulas der-
ivedin figs. 1and 2 to compute the reactance values and
corresponding capacitances and inductancesin all the
usable configurations for a given set of conditions. The
program is written in GW-BASIC and should run suc-
cessfully on any IBM-compatible personal computer.

The two configurations are examined in turn. The first
to be examined is the one with the shunt reactance on
the antenna side of the series reactance (the first con-
figuration). An error-trapping routine detects situations
in which the square-root calculation would involve a
negative quantity, or where there is an attempted divi-
sion by zero. In these situations there is no real solution
for the configuration. The error-trapping routine reports
this fact and routes the program to the calculation of the
second configuration, for which similar error trapping
is provided.

As the reactances for each case are determined, a
subroutine {lines 3000 through 3110) checks their values
by using them to calculate and display the impedance
seen by the transmitter with the matching network in
place. Line 3080 compensates for small rounding and
computing inaccuracies (up t0 0.1 percent) in compar-
ing the resistive component of the result with the desired
resistive load. In the result, line 3090 rounds to zero any
final reactive component of less than 0.1 percent of the
resistive component. If single-precision computation
were used, these inaccuracies (which occur primarily in
the checking routine) might exceed the limits in rare
cases where the computations involve smali differences
in large quantities. All computation is donein double pre-

cision. But the checking routine is correspondingly
accurate only if the program is run with BASIC loaded
with the double-precision transcendental math package
{BASIC/D) that improves the precision of the trigono-
metric functions used. If youdon'tuse BASIC/D, areac-
tive component exceeding 0.1 percent of R, (but still
negligible) may appear in rare cases in the check result.

Inany case, results statedin single precision are more
than adequate for your purposes. So all computed
values to be displayed are converted to single-precision
numbers before they are presented.

Some practical L-network matching
devices

In the networks I'll describe, all parts except the
miniboxes are from flea markets or my junkbox.

| avoid using variable capacitors because they’re
bulky, expensive, and hard to find. Also, once you've
determined the capacitance, no further change is
required in this application.

When winding the coils, | estimate the number of
turns required from the formulas given in the ARRL
Handbook, and then wind about 20 percent more. With
the network completed (except for final connection of
aflexible lead to one end of the coil), | install the device
in the line and connect it directly at the output of my
SWR meter. Using very low power at the design fre-
qguency, | move the lead across the coil to find the tap
point that gives minimum SWR. The minimum is usually
quite close to 1:1; if it’s not, | may need to do some trim-
ming of the capacitance by adding small values in par-
allel with it or changing to a slightly lower value. When
1 find the proper combination, | solder the tap and clip
off most of the unused coil turms. Before removing all the
unused turns, | check the final combination with the box
cover installed. Sometimes the coil inductance is
lowered by the proximity of the shielding, and the final
coil may require an additional turn or two to provide the
same inductance as with the cover off.

| have also used manufactured coils (e.g., Miniduc-
tors) with equal success. The ARRL Handbook also
givesinformation for estimating the inductance of these
coils for different diameters and turns per inch.

160-meter dipole

Figure 4 shows the original SWR curve at the input
end of the 50-ohm line to my 160-meter dipole. The mini-
mum SWR s 1.6:1 at 1860 kHz. | normally confine my
160-meter operation to the CW and DX portions of the
band {1800 to 1850 kHz). | do most of my operating
around 1835 kHz. The SWR on this frequencyis 1.8:1.
It's actually impossible to tune the amplifier properly with
this antenna, because the range of its loading capacitor
is severely limited by the heavy padding it requires on this
band. Asaresult, it runs out of range very quickly as the
load impedance departs from 50 ohms resistive.

February 1989 33



1000 RO=0:RA=0:XA=0:XSH=0:X5=0:DEFDBL A-2

1010 CLS:INPUT"FREQUENCY (KHZ)";F

1020 INPUT "DESIRED LOAD RESISTANCE";RO

1030 INPUT "RESISTANCE LOOKING TOWARD ANTENNA";RA

1040 INPUT "REACTANCE LOOKING TOWARD ANTENNA";XA:PRINT

1050 IF RA=RO THEN PRINT TAB(5)"NO SHUNT REACTANCE REQUIRED" :XS=-XA:PRINT:GOSUB

2030:G0TO 4500 ‘Special Case. Calculate XS and go directly to end.

1060 PRINT "WITH SHUNT REACTANCE ON ANTENNA SIDE OF SERIES REACTANCE:"

1070 ON ERROR GOTO 4000 'Set up error trapping for next calculation

1080 XSH=((RO*XA)~(SQR(((RO"2*XA"2))+( (RA~RO)*( (RO*XA"2)+(RO*RA"2))))))/(RA-RO)
'Calculate shunt reactance for first case, first configuration

1090 GOSUB 2000:GOSUB 3020 'Calculate series element, display results and
check them

1100 PRINT"OR:";

1110 ON ERROR GOTO 4010 'Set up error trapping for next calculation

1120 XSH=( (RO*XA)+(SQR(((RO"2*XA"2))+( (RA-RO)*((RO*XA"2)+(RO*RA"2))))))/(RA-RO)
'Calculate second case, first configuration

1130 GOSUB 2000:GOSUB 3020 'See remarks for 1090

1140 PRINT:PRINT "WITH SHUNT REACTANCE ON TRANSMITTER SIDE OF SERIES REACTANCE:"

1150 ON ERROR GOTO 4020 'Set up error trapping for second configuration
1160 XSH=RO*(SQR((RA)/(RO-RA))) :XS=-(RO*RA/XSH)-XA 'Calculate first case, 2nd
configuration

1170 GOSUB 2010:GOsUB 3000 'Calculate inductance and capacitance, display
results and check them

1180 PRINT"OR:";

1190 XSH=-XSH:XS=-(RO*RA/XSH)-XA 'Calculate second case,second configuration

1200 GOSUB 2010:G0sSuUB 3000 'See remarks for 1170

1210 PRINT:GOTQ 4500

2000 XS=-((RO*RA)+{XA*XSH))/(XA+XSH) 'Calculate series reactance, first
configuration

2010 X=XSH:IF X>0 THEN GOSUB 2510:X!=X:PRINT TAB(5)”Shunt Inductive Reactance is
":X!;" ohms (";L!;CHR$(230);"H)" 'If shunt reactance is inductive, go calcu-

late inductance and display both in single precision
2020 IF X<0 THEN GOSUB 2500:X!=X:PRINT TAB(5)"Shunt Capacitive Reactance is ";X!
;" ohms (";C!;"pFd)" 'If shunt reactance is capacitive, go calculate capaci-
tance and display both in single precision
2030 X=XS:IF X<0 THEN GOSUB 2500:X!=X:PRINT TAB(5)"Series Capacitive Reactance i

s ";X!;"ohms (";C!;"pFd)" 'Same procedure as for shunt element (line 2020)
2040 IF X>0 THEN GOSUB 2510:X!=X:PRINT TAB(5)"Series Inductive Reactance is ";X!
;"ohms (";L!;CHR$(230);"H)" 'Same procedure as for shunt element (line 2010)
2050 IF X=0 THEN PRINT TAB(5)"No Series Reactance Required" 'Special case

2060 IF RO=RA THEN PRINT TAB(l0)"(Transmitter sees ";RO;"ohms resistive.)"
'Special case

2070 RETURN

2500 C=—1E+09/(2*3.141593*F*X) :C!=C:RETURN 'Calculate capacitance and convert
to single precision

2510 L=X*1000/(2*3.141593*F) :L!=L:RETURN 'Calculate inductance and convert
to single precision

3000 Z=SQR(((RA2*XSH"2)+(XSH"2*(XA+XS) "2))/(RA"2+(XA+XS+XSH) "2)) 'Calculate
magnitude of impedance at network input (second configuration)

3010 A=ATN(-RA/(XA+XS))-ATN((XA+XS+XSH)/RA) :X5=0:G0SUB 3080:RETURN "Calculate
phase angle of impedance at network input. Continue at 3080

3020 Z=SQR{((XA"2*XSH"2)+(RA“2*XSH"2))/(RA"2+(XA+XSH) "2)) 'Calculate magnitude
of impedance beyond series element (first configuration)

3030 IF XA=0 THEN R1=-3.141593/2:GOTO 3050 'Avoid division by zero in next step

3040 R1=ATN(-RA/XA) 'Get phase angle of numerator, first configuration
3050 R2=ATN((XA+XSH)/RA) '‘Get phase angle of denominator, first configuration
3060 A=R1-R2 'Phase angle of input impedance, first configuration

3070 IF COS({A)<0 THEN R1=3,141593+R1:GOTO 3060 'Check for ambiguity in arctan
calculations and correct if necessary

3080 ZRE=Z*COS(A):IF ZRE>RO*.999 AND ZRE<RO*1.001 THEN ZRE!=RO ELSE ZRE!=ZRE
'Calculate resistive component and ignore inaccuracies under 0.1 percent

3090 2IM=(Z*SIN(A))+XS:IF ABS(ZIM)<.001*RO THEN ZIM=0:PRINT TAB(10)"(Transmitter

sees";ZRE!;"ohms resistive.)":RETURN 'Calculate reactive component, add series
element. If total is under 0.1 percent of RO round to zero and print results.

3100 ZIM!=ZIM:PRINT TAB(1l0)"(Transmitter sees ";ZRE!;"+j";ZIM!;"ohms.)" 'If
reactive component is significant, print check result in complex notation

3110 RETURN

4000 IF ERR=5 OR ERR=11 THEN PRINT TAB(5)"No First-Case Solution":PRINT:RESUME 1

110 'Error handling for first case, first configuration

4010 IF ERR=5 OR ERR=11 THEN PRINT TAB(5)"No Second-Case Solution" :PRINT:RESUME
1140 'same for second case, first configuration

4020 IF ERR=5 OR ERR=11 THEN PRINT TAB(5)"No Solution for This Configuration":RE
SUME 4500 *Same for second configuration

4500 LOCATE 23,1,0:PRINT*CALCULATE ANOTHER (Y OR N)?2":K$=INKEYS$:IF KS$=""THEN 450
0

4510 IF X$="Y"OR K$="y"THEN 1000 ELSE END

Program in GW-BASIC for calculation of L-match configurations. For maximum accuracy in the checking routine {lines 3000
through 3100) the program should be run under BASIC loaded with the double-precision transcendental math package (load
BASIC/D instead of normal BASIC).
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SWR curves and matching network for 160-meter dipole.

Measuring the inputimpedance of the line at 1835 kHz
shows 95 ohms resistance (R,) and a small amount (esti-
mated as 5 ohms) of inductive reactance {X,). The com-
puter calculation shows that a network with 4.5 uH of
series inductance and 914 pF of shunt capacitance
would provide a match to 50 ohms.

The shunt capacitor in my device is a 700-pF mica
transmitting capacitor from a war surplus TU-10B tun-
ing unit. It has a 200-pF high-voltage disk ceramic in par-
allef to give 900 pF. This is close to the calculated 914 pF
— closer, in fact, than the probable accuracy of the
measurements.

The coil in this unitis wound of no. 12 saft-drawn bare
copper wire using a piece of 1-inch PVC pipe as a man-
drel. Wire thislargeisn’t necessary, butl haditonhand.
It makes a coil that's virtually self-supporting, and it's
easy to solder a tap anywhere on the bare wire.

The SWR curve taken with the final network in place
shows aperfect 1: 1 at the design frequency of 1835kHz,
and a majorimprovementin the SWR seen by the trans-
mitter over the entire range from 1800 to 1900 kHz. This
network is permanently connected in the line and not
equipped with a by-pass switch, as are some of the
others I'll describe.

Quarter-wave 160-meter sloper

Figure 5 shows a network consisting of a single
capacitor, which | use to correct the SWR of the line to
a quarter-wave 160-meter sloper.

At first, there was no sign of resonance oramatch to
the cable anywhere in the band with the sloper alone in
its original installation on a70-foot tower. The SWR was
extremely high — a disappointing but common situation
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: WOMEN WHO SOUGHT EMPLOYMENT WITH THE VOICE OF AMERICA (VOA), THE UNITED
STATES INFORMATION AGENCY (USIA), OR THE UNITED STATES INTERNATIONAL COMMUNICATION
AGENCY (USICA) BETWEEN OCTOBER 8, 1974 AND NOVEMBER 16, 1984.

YOU MAY BE A VICTIM OF SEX DISCRIMINATION
ENTITLED TO A MONETARY AWARD AND A POSITION WITH THE AGENCY.

UNITED STATES DISTRICT COURT FOR THE DISTRICT OF COLUMBIA

CAROLEE BRADY HARTMAN, et al., ;
Plaintifts, Civil Action No. 77-2019
V. Judge Charles R. Richey
CHARLES Z. WICK, ;
Defendant )

PUBLIC NOTICE

On November 16, 1984, the United States District Court for the District of Columbia found in this class action lawsuit that the United States Information Agency (USIA
or ﬂwAgencytinduding the Voice of America (VOA), is liable for sex discrimination T?ainst female applicants for the following positions atthe Agency. The USIAwas
also formerly known as the United States International Communication Agency (USICA). On January 19, 1988, the Court issued its opinion ordering relief in
avariety of forms to potential class members. Accordingly, this case is now in the remedial phase.

JOBS COVERED

Specifically, the Court has found that the Agency has discriminated against women in hiring in the following jobs:

«Electronic Tachnician (Occupational Serles 856)

Foreign Language Broadcaster {Occupational Series 1048)

«Imternational Radio Broadcaster {Other) (Occupational Series 1001)

*International Radio Broad {English) (Occupational Series 1001)

«Production Spedalist (Occupational Series 1071)

~Wrher/Editor (Occupational Serles 1082)

<Foreign Information Specialist/Foreign Affaire SpecialistForeign Service Information Officat/Fareign Servica Officer (Occupational Series 1085 and 130)
*Radio Broadcast Technician (Occupational Series 3940)

WHO IS INCLUDED

Allwomen who sought employ ment with the Agency in any of the jobs listed above between October 8, 1974 and Novermber 16, 1984 and were not hired may be eligble for refief. Also included
are those women who were discouraged from applying for these positions during that time period. Even those women subsequently hired by the Agency in some capacity may be entitled to par-
ticipate in the remedial phase of this case.

Women who sought employment with the Agency as Foreign Service Officers or Foreign Service Information Officers may be eligible for different kinde of relief depending upon the date of ap-
plication and whether they sought employment at the entry level or mid-level. Women who sought ermployment with the Agency as ¢nftry level Foreign Service Officers or Foreign Service
Information Officers in the years 1874-1977 must use the procedure outiined below. Women who sought employment with the Agency as mid-levei Foreign Service Officers or Foreign Service
Information Officers in the years 1974-1984 must also use the procedure outlined below. However, women who sought employment with the Agency as entry level Foreign Service Officers or
Foreign Service information Officers in the years 1978-1984 cannot use the procedure outlined below, since the Court has ordered an alternative form of relied for them and selected women in
this group will be notitied individually as to their rights.

RELIEF AVAILABLE AND HOW TO OBTAINIT

Rellef avallable 10 class members may include a monetary award and/or priority consideration for a currant poskion with the Agency. If you think you may be entitied to refief, you msyat obtain
aclaim form, complete it fully, and return & to counsel for the plaintiff class, Bruce A. Fredrickson, Esq., Webster & Fredrickson, 1819 H Street, N.W., Suite 300, Washington, D.C. 20006 (202/
659-8515), postmarked no later than July 15, 1969.

You may obtain a ciaimformin person and/or in writing fromseveral sources: counsel forthe plaintitf class, whose address is listed above; In personfrom USIA, Front Lobby, 301-4th Street, S.W.,
Washington, 0.C. (8:15am -5:00pm), Office of Personnel Management (OPM), Federal Job Information Center (First Floor, Room 1425), 1900 E Street, N.W., Washington, D.C. (8:30am-
2:30pm), or from area OPM offices throughout the country; in writing, VOA-Hartman, P.O. Box 400, Washington, D.C. 20044. You should carefully consider all questions onthe claimform, sign
it, and return itto counsel for the plaintitts. Do not, under any drcumstances, retumn the claimformto the Judge, the Court or the Clerk of the Court. The Judge, the Court and the Clerk of the
Court will not accept the claimforms and will pot torward claim forms to plaintiffs' counsel.

PROCESSING OF CLAIMS

The process for handling ciaims has not been finally decided. Thus far, the Court has ordered that responding ciass members demonstrate their potential entitiement to relief at an individual
hearing to be scheduled at a later date. However, the Court has reserved the right to reconsider this procedure in the event the nurrber of claime filed makes thie approach u

Shouid individual hearings be used, you will be fully informed as to the date and time of your hearing. Moreover, you will be entitied to legal representation by counsel for the plaintif class or hié
designes at no cost to you. Legal counsel will discues your ciaim with you prior to your hearing, help you prepare your case and represent you at your hearing. You may, of course, retain your
own attomey 10 represent you,  you so desire.

Atthe individual hearing, you wil be asked to d ate your p tial entittement o relief by showing that you applied for one or more ofthe covered positions during the period October 8,
1974 and November 18, 1984 and that you were rejected, or that you were discouraged from applying. Evidence may be required in the form of testimony, docurnents, or both. Once you have
demonstrated theselacts, USIA is required to prove, by clear and convincing evidence, that you were not hired (for gach position for which you applied) for alegitimate, non-discriminatory rea-
son, such as fallureto possess requieite qualifications. Should USIA make such a showing, you would then be entitied to demonstrate thatthe Agency's reason is merely a cover for sex discrimi-
nation or unworthy of bellef.

Foflowing the hearing, the Presiding Official will decide whether you are entitled to relief and, i so, what relief is appropriate. You may be entitled to wages and benefits you would have eamned
¥ you had been hired (back pay) fromthe date of your rejection until the date relief is approved. Under the law, back pay is offset by earnings you may have had during the period. In addition,
you may be found 1o be entitied to front pay (that is, compensation into the future until an appropriate poskion is afforded you). Similarly, you may be found to be entitled to priority consideration
tounploym;r;tcwnmm b:ooncy K hired, you may further be entitied to ) lority with the iated benefits and the value of any promotions you would ikely have had if you had
notsuftered rimination.

REQUIRED STEPS TO FILE YOUR CLAIM

To participate in the remedial phase, you must fully complete the claim form and returm i, POSTMARKED NO LATER THAN July 15, 1989, to counsel for the plaintiff class. Your faifure to
do 80 witi result in your losing all rights you may have in this lawsuit. f you have questions about your rights or procedures available to you, you may contact counsel for the plaintiff class:
Bruce A. Fredrickson
Wabster & Fredrickson

1819 H Street, N.W., Suite 300
Washington, D.C. 20006
{202/658-8615)

October 4, 1988 /s/Judge Charles R. Richey

Date Unked States District Court
Judge Charles R. Richey
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with quarter-wave slopers. | installed a quarter-wave
counterpoise, grounded to the top of the tower, ataright
angle to the sloper. By carefully trimming the lengths of
both the antenna and the counterpoise, | brought the
SWR to aminimum of 1.9:1at 1830 kHz. Minimum SWR
was still rather poor — 1.6:1at 1910 kHz. Measurement
of theinputimpedance of the cable at 1835 kHz showed
very nearly 50 ohms of resistance and about 40 ohms of
inductive reactance. The computer calculation showed
that 2168 pF in series with the line would provide a
match, with no shunt reactor. Eureka! | mounted a
0.002-uF 2500-volt mica capacitor from the junkbox in
aminibox. This “‘network’’ is shown in fig. 5, with the
resulting SWR curve — a perfect 1:1 at 1820 kHz, and
very low SWR from 1800 to 1900 kHz. For obvious rea-
sons, this network is permanently installed in the line and
there’s no by-pass switch.

40-meter Yagi

Figure 6 shows the SWR curve atthe inputend of the
cable to my 3-element 40-meter Yagi, which is tuned and
matched for the CW portion of the band. The SWR is
1:1at 7045 kHz, butrises radically in the phone portion
of theband. At 7225 kHz, the center of the phone band,
the SWRis2.9:1. The measured inputimpedance of the
cable at this frequency is 71 ohms of resistance and 69
ohms of inductive reactance.

For this situation, the formulas give 1.46 uH of series
inductance with 367 pF of shunt capacitance on the
antenna side for a match to 50 ohms at 7225 kHz.

The capacitors in the resulting matching unit are two
transmitting ceramic capacitors {one 200 pF and one
100 pF) and a 50-pF high-voltage disk ceramic capac-
itor, all connected in parallel to give 350 pF. The
matching unit has a slide switch so | can by-pass it
for CW operation. The SWR seen by the transmitter
is 1:1 at 7225 kHz with the network in operation, but
for reasons mentioned previously it rises above 2:1
beyond 7270 kHz.

15-meter Yagi

My 4-element 15-meter Yagi was originally cut and
matched for a compromise between the phone and
CW portions of the band. Figure 7 shows that the
minimum SWR on the cable is a fairly acceptable
1.28:1 at 21,220 kHz, but rises to 2.7:1 at the high
{(phone) end of the band and 2.6:1 at the low (CW)
end. The high SWR at the band ends presented no
compensation problem for the loading capacitor used
on my amplifier for this band, and | seldom operate
above 21,350 kHz. Touching up the tuning on the air
after first tuning into a dummy load for CW not only
took extra time, but bothered my conscience as well.

Measurement of the input impedance of the cable
at 21,025 kHz showed a resistive component just under
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SWR Curves and L-network for 15-meter Yagi.

50 ohms (close to 49 ohms) and a capacitive reactance
of about 43 ohms. One of the solutions given by cal-
culations for the first configuration for this impedance
was a series inductance of 0.324 yH (42.9 ochms) and
a shunt inductance of 32.2 uH (a very high 4250 ohms
of inductive reactance). It was apparent that | needed
the shunt reactance just to raise the resistive compo-
nent of the load from 49 to 50 ohms, a mere 2-percent
change. Another calculation showed that with the
resistive component of the load rounded to 50 ohms,
a 0.325-uH series inductor would provide a match with
the shunt element omitted. This simpler network was
adequate, as indicated by the resulting SWR curve.
The SWR is a perfect 1:1 at 21,025 kHz and is quite
low over all of the first 100 kHz of the band.

This must be one of the smallest 1-kW antenna
tuners in existence! It consists of only an 8-turn 1/2-
inch diameter coil and contains a 2-position rotary
selector switch to by-pass the coil for phone operation.

Now when | QSY to 15-meter CW, | tune the ampli-
fier into the dummy load, switch to the antenna with
the network in, and proceed without causing any tun-
ing QRM. It's a much better feeling!

Article D HAM RADIO

WEATHER SOFTWARE

ACCU-WEATHER FORECASTER is amenudriven program that aliows the
user to tap into ACCU-WEATHER'S extensive computerized database.
Maps, graphs, pictures, charts, and narrative descriptions are just part
of what can be downloaded to your computer.
Several different services are available from ACCU-WEATHER. Price
varies with the service and time of day that the computer is accessed.

Add $3.50 for shipping and handling. (1 pmc.iBM $89.95
L1 MC-MAC $89.95

'nnn"“"lo BOOKSTORE

GREENVILLE, NH 03048 (603) 878-1441
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New! NRI course in
Cellular Telepbone
Installation and
Servicing prepares
you to succeed in
today’s fastest-growing
communications field

Now you can get the skills you need to cash in on today’s
booming cellular industry as you install and test your own
state-of-the-art cellular telephone.

Includes
full-featured

mobile cellular
telephone
you keep!

Cellular business is big business!
In the few short years since the first commercial cellular telephone
system went on-line, over 1,000,000 people have signed up for service
in more than 120 cities nationwide. Today, the industry is growing at an
incredibly fast 4% a month, and experts predict that by 1991, at least
85% of the United States will be
covered for cellular service. Beter
yet, by 1993 total industry revenues
will exceed $10,000,000,000—making
cellular the fastest growing electronics
communications field today.
For you, that means extraordinary

10-digit luminescent display ~ Ccllular coverage, NRI will help you
with 24-digit number actually go on-line with up-to-date,

alryrresien expert advice on choosing the best and
most affordable cellular service available.
Ignition sense

t“‘.lrt‘?l' .uul t.num)'dy'-n'la}ﬁn}\g :J )}I;[i‘l- airtumuq. : al;zt:::h;:‘f;f}”;u::‘ Send for your FREE
Get a fast start today with NRI's hot new course ~ off with car’s catzlog today

in Cellular Telephone Installation and Servicing.
See how far you can go!

ignition ) ) )
For all the details about NRI's

Electronic lock exclusive new training, send the

Help wanted! Urgent demand for \ prevents coupon today. You'll receive a
field technicians who can install and test % “::'::?;ﬁ:_“’ complete catalog describing
new cellular telephone equipment! phone NRI's Cellular Telephone

Installation and Servicing course

Get the skills, knowledge, and confidence to install and test 22 memories PIus NRI courses in other high-

cellular telephone equipment, and you can name your price in including  tech, in-demand fields.

this exploding new job market. Cellular system developers, IS8 Pamner If the coupon is missing,
retailers, and service providers—all on the ground floor of an write to NRI School of
industry that's still so young and growing so fast—are all willing to pay Super speed  EICCUONICS, McGraw-Hill

a premium for anyone trained to service this brand-new equipment

Now, with NRI, you can take full advantage of every exciting
opportunity in today's—and tomorrow's—booming field of cellular
communications,

Exclusive hands-on training includes high-performance
mobile cellular telephone you keep

dialing and 1 Continuing Education Center,
digit recall  44()] Connecticut Avenue,
Washington, DC 20008.

Send Coupon Today For Free Catalog!

w
il -
. For career courses
MIFPH school of Electronics 41| | | approved under Gi Bil
McGraw-Hill Continuing Education Center | check for details.
I #4101 Connecticut Ave, Washington, DC 20008

Y| CHECK ONE CATALOG ONLY

Your NRI course starts with the electronics fundamentals you need to
understand and service all telephone systems, then walks you step by

step through the installation, troubleshooting, and repair of popular
telephone systems in use today

But that’s just the beginning. With a solid conventional phone
servicing foundation behind you, you're ready to build your expert
understanding of the cellular welephone systems moving fast into
communities all over the U.S.

Following complete, easy-to-read guidelines, you install 4 full
featured mobile cellular telephone in your own car, then take it
through a series of diagnostic tests to become fully acquainted with its
operating functions. Best of all, if you live in an area already offering

I | Cellular Telephone
| Computer Electronics
I TVNVideo/Audio Servicing
I Electronic Music Technology

Name

I Street

City/State/Zip

Acorediond Py 0 Neabvorsaad Do Steedy Coninrenl

Ixata Communications
Security Electronics
Robaontics

Hasic Electronics '

Ape
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NEW BOOKS

ARRL ANTENNA BOOK

by Jerry Hall, K1TD, NEW 15th Edition

The all new 15th edition of this antenna classic represents over
two years ol hard work by editor K1TD it's doubled in size loo
-from over 300 1o over 700 pages big! 950 figures and charts
cover |ust about every subject imaginable  Some of the highlights
are Chapters on Loop antennas, mulli-band anlennas, low Ire-
quency antennas, porlable antennas, VHF and UHF syslems,
couphing the antenna to the transmitter and the antenna, plus p-I-
e-n-1-y more. Like the 1988 HANDBOOK and new OPERATING
MANUAL . the new ANTENNA BOODK 1s going to be a smash hit
Order yours today. 151 edition 900 + pages i< 1988

AR-AM Softbound $17.95

NOVICE ANTENNA NOTEBOOK

by Doug DeMaw W1FB

Novices have long wondered what is the best all around antenna
for them 1o install. Up until now, this was a difficult question to
answer  Aimed at the newly licensed Ham, DeMaw wriles for the
non-engineer in clear concise language with emphasis on easy-10-
build antennas Readers will learn how anlennas operale and
whal governs performance Also great reading for all levels of
Amateur interest  1st Edition ©: 1988

AR-NAN Soltbound $7.95

THE 1989 ARRL HANDBOOK
FOR THE RADIO AMATEUR (Awvail. late Oct. 1988)
Rewised and updated with the lalest in Amateur lechnology, now
15 the lime to order your very own copy of the world famous ARRAL
HANDBOOK  In addition to being the definitwe reference volume
for your Ham shack, there are plenty of projects for every inlerest
in Amateur Radio — from antennas lor every apphication to the
lates! state-of-the-art projects — you'll tind it all in the 1989
HANDBOOK Order now and we will ship as soon as the books
arnve from the printer  They make perfect gifts for the holiday
season for your hard-to-buy for Ham friends or for yourselt  Over
1100 pages = 1988

AR-HBBY Hardbound $20.95

N6RJ's ELECTRONIC SECOND OP

for MS-DOS computers
by Jim Ratferty N6RJ
The world famous SECOND OP 15 now avaable in a state-ol-the:
art computenzed data base This program. written for MS-00S
computers, 1s a must for DX ers. contesters and all Amateurs in
terested in reliable DX commumication  Data can be displayed
either in columnar formal or in full screen displays  Unknown
callsigns can be enlered and compared to the ITU callsign alloca
tion for easy identitication  There's plenty more 100 such as
postal rates, beam headings and OSL bureaus to name jus! a few
Great program lo have in your shack  Order your s today

1988 MS-DOS computers. 5% and 3 versions avallable
Please specify on your order

CB-RJ (M5-D0S Computers) §59 95

1989 AMATEUR CALLBOOKS
(Available late November 1988)

NORTH AMERICAN EDITION
Fully updated and edited 1o include all the lalest FCC and foreign
government callsigns and addresses lor Hams in North America
Includes plenty of handy operating aids such as ime charts, QSL
bureau addresses. census information and much more  Calls
trom Northern Canada 1o tropical Panama  Now 1S the time to buy
a new Callbook when you |l get the most use oul of your invest
ment 1988

CB-US8Y Softbound $25.95

INTERNATIONAL EDITION
0SL s are a very /mpariant part ol our hobby  All sors of
awards. including the coveted DXCC. require confirmation of con-
facl before the award can be 1ssued O special interest, ad
dresses are peing added daily for Hams in the USSR and other
countries. While in no means complete. i1's a slart and will be of
tremendous help in getting OSLs  Handy operaling ads round
oul this super hook value 1988

CB-Fag Softbound $28 95

BUY 'EM BOTH SPECIAL
Reg. $54.90 Only $49.95
SAVE $4.95

Please enclose $3.50 shipping &
handling.

(800) 341-1522

(ORDERS ONLY)




NEW BOOKS

PASSPORT TO WORLDBAND RADID 1989 Edition
Brand new and fully revised, SWL's everywhere will want a copy
for their library  Expanded 1o 416 pages, the book now includes
a bigger and belter buyer's guide. an interview with James
Michener, an exciting real ife drama of one SWL s escape from
Iran plus much more  Also includes all the latest broadcas!
schedules from countres around the world.  You're up-lo-date 1!
you have a copy of this new book by your radio 416 pages 1989
Edition =1 1988

IBS-RDIBY Softbound $14.95

MASTERING PACKET RADIO: the hands on guide
by Dave Ingram K4TWJ
Packet radio continues to grow at a rate thal boggles the mind
This new book appeals 1o ail levels of packe! radio enthusiasts
from novices to experts alike  Full of fllustrations and written in a
simple. easy-to-understand style Topics covered include a basic
primet. home computers and data communications terminals, a
survey ol equipment available, how to set up a slation plus much
more  Great compliment lo the other packel books availlable 208
pages ‘< 1988 1s! edition

22567 Softbound $12.95

THE ARRL SATELLITE ANTHOLOGY
Taken Irom the pages of the " Amateur Satellite News  column in
0ST Includes the latest information available on OCSARs 9
through 13 as well as the Russian RS satelites  Full coverage is
gwen to Phase |1l OSCAR 10 and 13 salellites Also includes an
unpublished article detailing UoSAT-0SCAR 11 operation  Digital
modes, fracking, antennas. RUDAK, micracompuler processing of
telemetry plus much more 1s contaned in this valuable new
volume 112 pages - 1988

AR-SA Softbound 54 95

22nd CENTRAL STATES VHF SOCIETY
CONFERENCE PAPERS

Papers in this book were submited lor the 1988 Central Stales
VHF Sociely meeting Includes Microwave EME . predicting 144
MHz “ES opemings. matching versus noise higure trade-offs in
pre-amps. 902 MHz transverter  power amplifier and anlennas
how 10 measure your own K index plus much more. A mus!
publication for the active VHF er 1968

AR-22CS Sottbound $11.95

GENIUS AT RIVERHEAD a profile of

H.H. Beverage

by Alberta Wallen

Born at the very beginning of the radio age. Harold Beverage is
one of radio’'s pioneers  Most know him from his development of
the Beverage or wave lype recewving antenna  Learn aboul Ihe
career of this brilliant engineer in this easy-to-read biography
Starting with GE in 1917 and mowing to RCA in 1920, Beverage
was involved in some of the most exciting aspects of radio. 01
particular interest 15 a reprint of the famous November 1922 OS1
article descnibing the wave antenna  Includes 35 photos. 130
pages © 1988

NH-BEV Hardbound $15 95

THE "‘GROUNDS’' FOR LIGHTNING &

EMP PROTECTION

by Roger Block, PolyPhaser Corporation

Here's a subject thal has never really been lully covered in

Amateur literature  This 116 page lext conlains a comprehensive

analysis of proper grounding and protechion against ightming ang

other EMP disasters  Includes information for all kinds of elec

tronic gear radws, telephones, computers, Ethernel, CATV

TVRO. and secunity systems 1o name just a few  Of special in

teres! lo Hams are chapters on low induclance grounds and con-

nechions, guy anchor grounding, and how 10 ground inside the

shack Every Ham should have a copy 15t edition 116 pages
1987

PP-GLEP Softbound §19.95

Please enclose $3.50 shipping &

handling. |
HAM =&
RADIO s 5751441

GREENVILLE, N.H. 03048

DATATEL 800"
(800) 341-1522

(ORDERS ONLY)



uge pileups, big city
QRN, no spare parts,
and a long way to anywhere.

You probably couldn't find a
better test of the new SB-1400
All-Mode Transceiver than Heath's
expedition to Taipei in the
Republic of China.

When working DX, you need
sensitivity to dig for the weak
ones, but still need dynamic range
so the guy down the block doesn't
clobber you in the middle of a
QS0. Sure, the SB-1400 worked the
59 + 30 signals, but out of the pile-
ups it also worked a number of
stateside stations running 5 watts
or less! And that’s not bad for a
short path distance of 7600 miles!

S$B-1400
A proven transceiver.
The technology that worked
the world can work for you,
t0o, in your own ham shack.
The SB-1400 is a fully assembled
all-band, all-mode (FM optional ),
continuous duty, 100-watt
transceiver. It incorporates an
impressive general coverage
receiver with dual VFOs for
split operation and 20
memories to store your favorite
frequencies. The unit includes
standard SSB filter plus a
narrowband 500 Hz CW filter
and wideband AM filter. It also

— iy

PHONES  MIC GAIN

features clarifier (RIT), front
panel AGC, noise blanker, all
mode squelch, 20 dB attenuator,
computer interface, and a clean,
“operator preferred” front panel
layout.

The transmitter’s PA is cooled
by a quiet, thermostatically
controlled internal fan and is
enclosed in its own diecast
aluminum heat-sink chamber,
which allows for full power
operation in CW, SSB, FM and
RTTY, AMTOR, SSTV, and Packet.

“Thanks for

the new

country

(Taiwan)!
Your Heath

gear sounds

great!”

K3YGU, Maryland

s8-1400 ﬁ\ :

T
ATT MOX

it

NB
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Heath
offers you more.

In addition to the SB-1400,
Heath offers a full line of pre-
assembled or build-it-yourself
amateur radio equipment to
completely outfit your ham shack
or upgrade your system.

You can also prepare for your
next exam ( Novice, Technician,
General, Advanced or Extra class)
with Heath study courses.

Finally, as a Heath-equipped
ham, you can get answers to your
technical questions from our
tech consultants, who are
licensed ham operators, on the
Heath Tech Assistance line.

For more information on the
SB-1400 or Heath’s complete
line of amateur radio
equipment, call for a FREE
catalog: 1-800-44-HEATH

(1-800-444-3284)

Best to start with.
Best to stay with.

Heath Company
Benton Harbor, Michigan 49022

1989, Heath Company
A subsidiary of
Zemith Electronics Corporation




DX records on 50 MHz
and above: part 2

Last month’s column’' discussed how
VHF/UHF and above DX records are
made, and their relative importance to
Amateur Radio and the state of the art
(SOA). | also reviewed some of the
most recent record-breaking contacts
using ionospheric and tropospheric
propagation.

This month I'll continue along on the
same subject with emphasis on EME
and tropospheric propagation records.
The updated DX record tables will
appear at the end of the column.

EME

There are still lots of challenges to
using EME communications. Although
the EME DX records on 144, 432, and
1296 MHz extend virtually halfway
around the world, other bands are
wide open for increased DX records.

As you'll see shortly, some of these
opportunities have not gone unno-
ticed. Records and technology march
on, but don’t be discouraged. If you
look at the EME records you’ll find
some interesting opportunities for get-
ting into the record tables.

50 MHz

For over a decade, 6-meter EME was
in the doldrums. However, as |'ve
reported in “VHF/UHF World" lately,
that interest has not only been rekin-
dled — it has proliferated — and
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several new stations have joined the
fun.

Stations outside North America are
now active. The most recent station to
participate is Graham Jonas, ZL2BGJ,
near Wellington, New Zealand
{RF70DX). He's built a huge multiwire
rhombic antenna with an estimated
gain of 25 dB. The antenna’s radiation
center intercepts the moon whenever
it passes through about 16.5 degrees
north declination and 130 degrees
Greenwich Hour Angle. This rhombic
can be steered a few degrees if neces-
sary.

ZL2BGJ'’s first big 6-meter EME test
was on September 7, 1988 between
1800 and 1815 UTC when he worked
Jim Treybig, W6JKV, Los Altos Hills,
California (CM87WI) for a new world
record of 6704 miles (10,787 km). Gra-
ham was running about 650 watts. Jim
was running 1500 watts to a quad of
10-element M2 Yagis, each on a 52-
foot boom.

The following day (September 8,
1988), Graham ran a schedule with
Ray Rector, WA4NJP, Gillsville,
Georgia (EM84DG) between 1900 and
1915 UTC and they completed a con-
tact extending the worldwide DX
record to 8258 miles (13,288 km). Ray
was running 1500 watts to a quad of
8-element W1JR-type Yagis, each on
a 34-foot boom.? | propped a similar
8-element Yagi up on a small tower
and was able to hear portions of both
sides of this contact.

VHF/UHF WORLD

Joe Reisert, WIJR

10 GHz

For some time, a 3-cm EME contact
has been considered one of the last big
EME “plums.” As | mentioned in a
recent column, several stations have
been diligently working towards that
goal.? Several one-way contacts have
been reported, but the two-way con-
tact eluded most aspirants.

Well, it finally happened, and by a
different group than was reported in
reference 3. Several schedules had
been run during August, but bad
weather ruined the final contact
because water vapor is an attenuator
at these frequencies.*

Finally on August 27, 1988 at 0935
UTC an EME contact was completed
on approximately 10.368 GHz between
Greg Raven, KF5N, and Kent Britain,
WABVJB, operating under the callsign
WABVJB from Grand Prairie, Texas
(EM12LQ) and Dave Chase, KY7B and
Jim Vogler, WA7CJO operating under
the callsign WA7CJO from Cave
Creek, Arizona (DM33XL) over a ter-
restrial distance of about 868 miles
(1937 km).

Signals were Qb but weak and
broad, almost auroral in quality, and
spread out over perhaps 1 kHz (prob-
ably due to libration fading). Because
most of the schedules were conducted
with the moon south of the path, dop-
pler was observed up to £ 20 kHz.
Both stations aimed their antennas by
peaking on ‘‘moon noise,”” which ran
close to 1 dB.

The WABVJB station used a 12-foot
dish with a linear polarized waveguide
splasher feed that can be rotated to
align polarity on the incoming signal.
Kent estimated the dish gain to be 49
dBi with a beam width of 0.56 degrees
(this gain figure may be optimistic).
The transmitter delivered 50 watts of
output from a surplus TWT. The
receiver was a modified SSB Elec-



PHOTO A

The 12-foot dish at station WASVJB used for
the first ever two-way Amateur contact on
10-GHz EME.

tronics transverter preceded by five
stages of low-noise Avantek AT-13135
GaAsFETs that downconvert to 144
MHz. The overall system noise figure
is approximately 2.1 dB. Some of the
station equipment is shown in photos
A, B, and C.

The WA7CJO station used a 16-foot
dish with an estimated gain of 51 dBi
and a beam width of 0.42 degrees with
a scalar feed. The transmitter ran 85
watts of output power from a surplus
TWT. The receiver was completely
homebrew, with an image rejection
mixer feeding a 28-MHz IF. The
preamplifier was similar to WA5VJB's
with an overall system noise figure of
1.5 dB.

A few weeks after the first-ever 3-
cm Amateur EME contact was com-
pleted, | received a telephone call from
Rick Fogle, WASTNY. He reported
that Lucky Whitaker, W7CNK /5, Okla-
homa City, Oklahoma (EM15FI) had
also completed a two-way contact on
10.368-GHz EME with WA7CJO on
September 25, 1988.

Lucky runs 32 watts from a solid-
state amplifier to a 16-foot fiber glass
TVRO dish.? Lucky and Rick now feel

PHOTO B

Gear set up in the backyard just below the dish.

h... = §-’i¥§ -
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The TWT power amplifier connected to the waveguide feedline.

that, due to surface inaccuracies, the
performance of his dish probably puts
him in the class of an equivalent 11-
foot dish with good surface accuracy.

On September 26th Rick completed

not one, but two, contacts with
WA7CJO. Rick is located in Grape-
vine, Texas (EM12KV) and runs 14
watts from a solid-state amplifier. Rick
recently upgraded to a 10-foot “spun
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HITACHI SCOPES AT DISCOUNT PRICES

List $560

* DC to 40MHz
* Dual Channel
* CRT Readout
* Cursor Meas

« DC Offset

= Alt Magnifier

* Compact Size

R
$835

V-425

List $995

* DC to 100MHz
* Dual Channel

* Delayed Sweep
* CRT Readout

* Sweep Time

* Autoranging

* Trigger Lock

* 2mV Sensitivity

V-1060
List $1505 91,285

Save $161
20MHz Dual Trace Oscilloscope

All Hitachi scopes include probes, schematics
and Hitachi's 3 year guaranty on parts and
labor. Many accessories available for all
scopes.

V-223
V422

20MHz
40MH2z
V423 40MHz
V660 60MHz
V-1085 100MHz
V-1100A 100MHz
V1150 150MHz

DT, 1mV sens,
D.T., 1mV sens,
D.T., 1mV sens,
D.T., 2mV sens,
D.T., 2mV sens,
Q.T., I/mV sens,
Q.T., imV sens

Delayed Sweep, DC Offset, Vert Mode Trigger
DC Offset Vert Mode Trigger, Alt Mag
Delayed Sweep, DC Olfset, Alt Mag

Delayad Sweep. CAT Readout

Delayed Sweep, CRT Readoul, Cursor Meas
Delayed Sweep, CAT Readout, DVM, Countar
Delayed Sweep, Cursor Meas, DVM, Counter

PRICE
$695
$695
$795
$990
$1.,670
$1,995
$2,565

SAVE
$75
$180
$160
5205
$225
$300
$535

LIST
$770
$875
$955
$1.185
$1,895
$2.295
$3,100

ELENCO PRODUCTS AT DISCOUNT PRICES

20MHz Dual Trace Oscilloscope

$359

M0-1251

* 6" CRT
* Built in
component

+ TV Sync

X-Y Operation

FREE DMM

with purchase of

35MHz Dual Trace Good to 50MHz

$495

MO-1251/1252 Scope
SCOPE PROBES

P-1 65MHz, 1x,10x $19.95
P-2 100MHz, 1x,10x $23.95
Fits all scopes with

BNC connector

tester

M0-1252

* High luminance 6 “ CRT

* 1mV Sensitivity

* BKV Acceleration Voltage
* 10ns Rise Time

* X-Y Operation = Z Axis

» Delayed Triggering Sweep

Top quality scopes at a varyreasonablﬂ price. Contains all desired features. Two 1x, 10x probes, diagrams and manual. Two year guarantee

Autoranging DMM
M-5000

$45

89 Functions
Memory and
Data hold

V2 % basic acc
3 digit LCD

$135

2 with Freq

True RMS 4%
Digit Multimeter

M-7000

.05% DC Accuracy
1% Resistance

and deluxe case

Multimeter with
Capacitance and
Transistor Tester

$55 cM-1500

Reads Volts, Ohms,
Current, Capacitors,
Transistors and

XXX
Diodes with case

Counter

Digital Capacitance Meter

Digital LCR Meter

pmm  LC-1800
= $138

Measures
Coils 1uH-200H
Caps .1pf-200ul
Res .01-20M

CM-1550
$58.95

9 Ranges
1pt-20,000ufd
5% basic accy
Zero control
with case

AC Clamp-0On
Current Adapter

8T-265
$22

0-1000A AC
Works with
most DMM

M-3500 M-4500

% accy

Bench DMMS

3 4 digit $125 .. digit $175

05% accy

50MHz Logic Probe

LP-T00
e ]

$23
ey

Logic Pulser LP-600 $23

Solderless Breadboards
T

9436 SHOWN

Low Cost Multimeter
M-1600

9430

1,100 pins $15]
9434

2,170 pins $25
9436

2.860 pins $39
All have color
coded posis

3

10A Scale
= Auto zero
Ipolarity

WIda Band Signal Generators

$G-9000 $129
AF Freq 100K-450MH2z
AM Modulation of 1KHz
Variable RF output

SG-9500 with Digital Display
and 150MHz bulit-in Freq Ctr $248

3" Digit Probe Type DMM
M-1900
$41

with batteries
and case

Convenient ong hand operation
Measures DCV, ACV, Ohms
Audible continuity check, Data hold

Provides sine tri,squ wave
From 1Hz to 1MHz
AM or FM capability

Function Generator Dacade Blox

Blox

#9610 Resistor Biox

47 ohm to 1M & 100K pot
#9620 Capacitor Blox
47pt to 10MFD

Digital Triple Power Supply XP-765
$249

0-20V at 1A
0-20V at 1A
5V at 5A
Fully Regulated, Short circuit protected with
2 Limit Cont., 3 Separale supplies

XP-660 with Analog Meters $175

XP-580
$59.95

2.20V at 2A

12V at 1A
Fully regulated and 5V at 3;;
short circuit protected 5V at 5

XP-575 without meters $44.95

Fnur-Functlon Frequancy Counters
F-1000 1.2GH

$259
F-100 120MH

Frequency, Period, Tolalize, s1 ?9
Self Check with High Stabilized Crystal Oven

GF-8016 Function Generator
with Freq. Counter

$239

Sine, Square, Triangle
Pulse, Ramp, .2 lo 2MHz
Freq Counter .1 - 10MHz

GF-8015 without Freq. Meter $179

Oscillator, 8 digit LED display
WE WILL NOT BE UNDERSOLD!

UPS Shipping: US 5% m

($10 Max) IL Res., 7% Tax

C & S SALES INC.

1245 Rosewood, Deerfield, IL 60015
(800) 292-7711 (312) 541-0710

» 115

10MHz XT 100% IBM*

5 Year
Warranty

Compatible

$595

MODEL
PC-1000

= 150W Power Supply

« 256K AAM
Expandable to 640K

sMonochrome Monitor

«5/10MHz Motherboard
«B Expansion Slots
*Math Compressor Slols
360K Floppy Drive +*Monographic Video Card
«AT Style Keyboard =Pareliel Printer Port

FREE spreadsheet and word processor

3.3MS DOS and GW Basic add $75

15 Day Money Back Guarantee
2 Year Warranty

WRITE FOR FREE CATALOG




aluminum’ dish. Apparently the extra
surface accuracy helped. His sun noise
increased from 9.5 to 13.2 dB over that
which he received from the older 10-
foot TVRO-type dish he used to set the
first-ever 3.4 and 5.6-GHz EME con-
tacts.

The EME contacts made by Rick
and Lucky were both just short of the
distance of the WA5SVJB/WA7CJO
contact. There are lots of solid-state
transverters out there on 10.368 GHz.
Likewise, 10-foot spun aluminum
dishes are available. It seems the only
things holding up contacts are the lack
of participants and suitable power
amplifiers. When the amplifiers
become available, there may be many
more 3-cm EME contacts.

300 GHz and up

As most SHFers know, all frequen-
cies above 300 GHz are open for Ama-
teur Radio. “And then there was light”
is a better explanation of many of
these frequencies, because some of
this spectrum covers the “visible light”
range.

When Amateurs first obtained this
frequency spectrum, some were quick
to respond. They submitted contest
contacts when the only communica-
tion involved was two people sending
code to each other with flashlights.
But these early contacts may not have
been possible over the minimum 1 mile
unless telescopes were used, and that
really wasn'g what was intended for
contest contacts!

As a result, the ARRL modified the
contest rules to require that all contest
contacts in this frequency spectrum be
made between licensed Amateurs
using coherent radiation on transmis-
sion (eg., laser) and employing at least
one stage of electronic detection on
receive. Furthermore, in July 1988 the
ARRL announced that effective Sep-
tember 1, 1988, there would be a sep-
arate VUCC Award for anyone submit-
ting proof of contacts with five grid
squares fitting the above mentioned
definition.

“VHF/UHF World"" has recognized
such contacts since the first North

American DX Record table was pub-
lished in July 1985.% Until recently, only
two contacts had been reported. The
record was 15 miles on 474 THz. But
| recently received a contact report at
678 THz! The contact was made
between Dave Chase, KY7B/7, oper-
ating from Mt. Lemmon, Arizona
(DM420K) and Terry Wilkinson,
WA7LYI/7, on Mt. Graham, Arizona
(DM52BQ) at a distance of 56.7 miles
(91.25 km).

All the equipment used for this con-
tact was homebrew. It included sur-
plus lasers, a micrometer positioning
system, and a “muffin fan’" modula-
tor! The signals were MCW at a power
level of 24-48 milliwatts.

The receiver used a Fresnel lens,
photo multiplier tube, and an audio
amplifier. Photos D, E, and F show
parts of the system. I'm sure we'll be
hearing more about their equipment
shortly.

Interestingly enough, the biggest
problem Dave and Terry encountered
in making this contact was “‘finding"”
each other. It took three hours. At56.7
miles, the beam width of the transmit-
ted signal was only 50 feet! They
already have plans to break their own
record.

For now, I'll show both long DX
contacts made above 300 GHz since
they were made in different portions
of the visible spectrum. Should the
records in this spectrum be sub-
divided? Perhaps one of you can come
up with a more equitable way to list
these records. |'d appreciate any sug-
gestions.

Last-minute update

It happened again! Another new
record came in just as | was finishing
this column. The record is on 33 cm
(903 MHz).

On September 28, 1988, there was
excellent tropo propagation between
New Jersey and Georgia on 2 meters
and 70 cm. At 0413 UTC, Roger
Amidon, K2SMN, near Princeton,
New Jersey (FN20EJ) completed a
CW contact on 903.1 MHz with Steve
Adams, WS4F, Cornelia, Georgia

PHOTO D

An overall view of the receiver (the engine
hoist is not part of the receiver!) used to set
the new 678-THz DX record.

PHOTO E

A closeup of the receiver.

PHOTO F

The 1-kHz modulator, a muffin fan!
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TABLE 1

North American VHF and above claimed DX records. {Revised 88-10-27}

Frequency Record Holders Date Mode DX Miles (km)
50 MHz See note 4.

EME WA4NJP(EM84DG)-Z2L 28GJ(RF70DX) 88-09-08 cw 8258 (13288)
144 MHz

Aurora KA1ZE(FN31TU)-WAOQTKJ/WBODRL(EM18CT}) 86-02-08 CcW 1347 (2167)
EME VETUT(FNE3XV)-VKSMC{QF02EJ) 84-04-07 cw 10,985 (17676)
FAI W5HUQ/4(EMS0GC)-W5UN(DM82WA) 83-07-25 cw 1228 (1976)
MS KBUR(EM35WA)-KP4EK G{FK68VG) 85-12-13 SSB 1960 (3153)
Spar. E WA4CQG(EM72F0O)-W7YOZ(CN87VR) 88-06-06 ss8 2172 (3495)
TE KP4EOR(FK78AJ)-LUSDJZ(GF11LU) 78-02-12 SSB 3933 {6328)
Tropo OL K1RJH{FN31XH)-KEWXZ(EM12QW) 68-10-08 cwW 1468 (2362)
Tropo OW KHEGRU(BLOTXH)-WAEJRA(DMI3BTI 73-07-2% cw 2586 (4161}
220 MH2

Aurora W31Y/4{FM19HA)-WBSLUA(EM13QC) 82-07-14 cw 1145 (1842}
EME KIWHS(FM43MK}-KHEBFZ(BL11CJ) 83-11-17 cw 5058 (8139)
MS WIJR(FN42HN)-KOALL(EN160U) 88-08-13 SSB 1274 (2057)
Spor. E KSUGM(EM12MS)-W5HUQ/4(EMI0GC) 87-06-14 CW/SSB 832 (1499)
TE KP4EOR(FK78AJ)-LU7DJZ{GFO5RJ) 83-03-09 CW/SSB 3670 (5906)
Tropo OL K1WHS(FM43MK)-KSUR(EM35WA) 88-09-09 cw 1267 (2039)
Tropo OW KHBUK({BL11AQ)-WENLZ{DMO3TS) 69-06-22 cw 2539 (4086)
432 MH2z

Aurora W3IP(FM19PD)-WB5LUA(EM13QC) 86-02-08 cw 1182 (1901)
EME K2UYH{FN20QG)-VK62T{QF78VB) 83-01-29 CwW 11567 (18612)
MS W2AZL(FN20VI)-WOLER(EN35IE) 72-08-12 cw 1021 (1642)
Tropo OL WB3CZGIFN21AX)-WASVJIB(EM12LQ} 86-11-29 Ss8 1318 (2121)
Trope OW KD6R(DM13NI-KHB1AA/P(BK29GO) 80-07-28 cw 2550 (4103)
903 MHz

EME KSJL{EM15DQ)-WB5SLUA(EM13QC) 88-02-07 cw 187 (301)
Tropo OL K2SMN(FN20EJ)-WS4F(EMB4FM) 88-09-28 cw 628 (1011}
1296 MHz

EME K2UYH(FN20QG)-VKSMC(QF02EJ) 81-12-06 W 10562 (16995)
Tropo OL WB3CZG(FN21AX)-KD5RO(EM13PA) 86-11-29 cwW 1287 (2070)
Tropo OW KHEHME(BK29GO)-WBENMT/6(DM12KU) 86-08-13 SSB 2528 (4068)
2304 MHz

EME W3IWI/8(FMO8CK)-ZIL2AQE(RE78JS) 87-10-18 cw 8658 {13931)
Tropo OL KDSRO(EM13PA}-WB8YIO(EN82BE) 86-11-29 cw 940 {1513)
3456 MHz

EME WT7CNK/5(EM15FI)-KOKE/QG(DM79NO) 87-04-12 CW 498 (802)
Tropo OL WBS5AFY{EMO04ID)-KX00/0{DM78KU) 88-08-07 cw 455.5 (733)
5760 MHz

EME WABTNY(EM12KV)-W7CNK/5(EM15FI) 87-04-24 cw 174 (279}
Tropo OL NS5JJZ/5(EM26CB)-WASICW/5(DMB6LR) 88-07-10 SSB 404 (650)
10.368 GHz

EME WASVJB(EM12LQ)-WA7CJO(OM33XL} 88-08-27 cw 868 (1397}
Tropo OL WB7ABP/P(CN81QB)-WBOHLC/6(DM04MS) 88-08-06 CW/SSB 479 (770)
Tropo OW NN6W/6(CM34XM)-XE2GFH{DL27VL) 88-09-11 MCW 595 (958)
24.192 GHz

LOS WA3RMX/7(CN93I1Q)-WB7UNU/7(CNSSDH) 86-08-23 SSB 116 (186)
47.040 GH2

LOS WA3RMX/7(CN82VW)-K7AUO/7(CN82PB) 88-08-06 CW/sSB 65.3 (106)
76-149 GHz None reported.

300 GHz and above See note 5.

474 THz

LOS K6MEP/6(DM0410)-WABEJO/6{DMO4KT) 79-06-09 Laser 15 (24)

678 THz

Los KY7B/7(DM420K}-WA7LYI/7(DM52B8Q) 88-06-12 Laser 56.7 (91.2)
Note 1. The records are listed alphabetically by mode. Tropo OL is over land. Tropo OW is over water (at least 75 percent of the path).
Note 2. The information within the brackets () following the callsign is the grid square locator.

Note 3. Distances have been calculated assuming a spherical earth model using the actual latitude and longitude rather than using the less accurate
grid square centers model.

Note 4. Six-meter records, excepting EME, were left off as the primary propagation mode is often hard to distinquish. Long-path QS0s exceeding
approximately 12430 miles (20000 km} have been reported during solar cycles 19, 21, and 22.

Note 5. There have been very few reports of contacts in the wide open frequency allocation above 300 GHz. Therefore, at least for the time being,
we will list those records that show considerable distance at widely different frequencies.
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"Great unit and Super Great
Technical Service!!!"
— Bruce Claggett - KB4ZAX

"Have always heard good things
about Kantronics. Thought I'd
try you out. Like it alot so far!"
—Eric J. Marang - WDSKNL

Kantronics sets the
industry standards
for service.

"Your support of my KPC-1™
was a major factor in this
purchase (of a new KAM™).
Thanks, and keep up the Good
Work! "

~Art Skufca - KC8XA

"I’'ve been very happy with your
product; both quality and
support I've received."

—Oscar Fick, Jr. - WIMBR

Kantronics has the
features others are
still "working on."

"Good Unit. I hope Kantronics
keeps their software updated as
they've done in the past. 1 like
that."

— Bill Gutschmidt - NSICT

"Please express my appreciation
to your co-workers for the
wonderful, new toy you've
made for me! "

"I received the KAM™ ...as a
present...however, 1 would like
to avail of its warranty,
although it seems remote that I
would ever need to have it
repaired within its warranty
period considering the excellent
and unquestionable quality
control your company has over

its products."
—Monino S. Duque - DUIBJD

"I hooked it up, and it works
fine - thanks for a nice product."
—J. D. Wileman - KASYJN

» 116

— Myron A. Calhoun - W@PBY
"I like (my) KPC-2™ and
wanted an all-mode TNC (the |
5 KAM™). 1 like the service I've
~ had from Kantronics."
. —Scott Thomas - N6LGB

K< Kantronics

RF Data Communications Specialists

1202 E. 23 Street Lawrence, Kansas 66046
(913) 842-7745

[ - .
-

KET coMMUNICATOR b1
g2 Kantronics

= maKantronics
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TABLE 2

Worldwide claimed VHF/UHF/SHF terrestrial DX records. (Revised 88-10-27)

Frequency Record Holders Date Mode Miles (km)
50 MHz Note 3

70 MHz GW4ASR/P(1082JG)-5B4CY (KMB4MR) 81-06-07 Es 2153 (3465)
144 MHz 14EAT(JNB4VG)-ZS3B(JG7301) 79-03-30 TE 4884 (7860)
220 MHz KP4EOR(FK68XM)-LU7DJZ(GFO5RJ) 83-03-09 TE 3670 (5906)
432 MHz KD6R(DM13NI)-KHEIAA/P{BK29GO) 80-07-28 Duct 2550 (4103)
903 MHz K2SMN(FN20EJ}-WS4F(EM84FM) 88-09-28 Tropo 628 (1011)
1296 MHz KH6HME(BK29GO}-WB6NMT(DM12KU) 86-08-13 Duct 2528 (4068}
2304 MHz VK5QR(PFI5HD)-VK6WG/P(OF85WA) 78-02-17 Duct 1170 (1883)
3456 MHz VKS5QR{PF95HD)-VKEWG(OF85WA) 86-01-25 Duct 1171 (1885)
5760 MHz G3ZEZ{JO01MS)-SM6HY G(JO58RG) 83-07-12 Duct 610 (981)
10.3 GHz I0SNY/EAS(IM751V)-I0YLI/IE9(JMESNR) 83-07-08 Duct 1032 {1660}
24 GHz I0SNY/IC8(JN60WR)-18YZ0/8(JM78WE) 84-08-11 LOS 206 (331)
47 GHz WA3RMX/7{CN82VW)-K7AUO/7(CN82PB) 88-08-06 LOS 65.3 (105)
75 GHz HB9AGE/P{JN37RD)-HBIMIN/P(JN37RD) 85-12-30 LOS 0.3 (0.5)
474 THz K6MEP{DMO04I0)-WASEJO{DMO4KT) 79-06-09 LOS 15 (24)

678 THz KY7B/7(DM420K)-WA7LY|/7(DM52BQ) 88-06-12 LOS 56.7 {91.2)
Notes:

1. The information within the brackets () after the callsign is the grid square locator.

2. Distances have been calculated assuming a spherical earth model. The actual latitude and longitude are used rather than the less accurate grid
square centers model.

3. Six meters has been left blank on this listing because long-path QSOs ({those exceeding approximately 12430 miles or
20000 km) have been reported during solar cycles 19, 21, and 22.

{EMB4EM), over a distance of 628 Many locations have been more in “VHF/UHF World” have only

miles (1011 km). This extends the
previous record by about 5 miles and
shows why it's good to know exact
station coordinates.

Roger was running 80 watts to a
quad array of 23-element Tonna Yagis.
Steve was running 130 watts to a sin-
gle 33-element loop Yagi. Both sta-
tions had system noise figures below
1.0 dB. Signals were several dB out of
the noise.

Latest DX record tables

Here are the latest record tables;
they’ve all been updated. Note
changes in grid squares since the last
time these tables were published.
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accurately determined.

I made a few typographical errors in
the previous tables. | hope they didn’t
cause any grief. If you find mistakes
or have questions on the data shown
in any of the tables, please let me
know. After all, this is a process of
evolution and you can’t challenge a
record that has incorrect data.

Table 1 shows the latest North
American DX records, table 2 the
latest worldwide DX records, and
table 3 the latest EME records —
including the first-ever 3-cm contact.

Region 1 DX Records
Up until now, the tables published

recognized North America and world-
wide DX records. There are other long
distance contacts that, while not
records on these tables, are still rather
interesting and impressive.

Some of these contacts include the
records made in Region 1, which
includes Europe, Africa, and the
Soviet Republics. These records reflect
the SOA in other parts of the world
and | think they're important. Also,
several VHF and above devotees have
been questioning me on what our
peers outside North America are

doing.
For several years Region 1 DX
records have been carefully



ANTENNAS
KLM

World Class Antennas for the Serlous Amateur!

Monobanders: 80-10 Meters!
High Performance VHF & UHF antennas.

hygain

THTDXS TH5Mk2S

Explorer-14 THXrS
Monobanders

204 BAS 203 BAS 205 BAS

155 BAS 153 BAS 105 BAS

103 BAS 66 BAS

VHF, OSCAR & VERTICAL ANTENNAS!
NEW! High Performance 144 & 432 MHz Antennas.
Call For Prices!

cushcraft
WINTER SPECIAL! The “A3S.”

The Popular A3 with Stainless Steel
Hardware at a Special RFE Price

A4S
A744 Add on Kil \y
A3SK & A4SK Stainless Kils Ov
AV3 & AVS Verticals

APB & APR1B.....
40-2CD 2-el. 40 Mtr. Beam x

Monobanders For 10, 15, & 20 In Stock!
617-68 6 Mtr BOOMER..
AS50-5, A50-6
A147-11, A147-20T.
215WB & 230WB 15 & 30 el 2 Mtr
AOP-1 Satellite System...........
4218XL & 3219 for 144-148 MHz ........
2208, 424B BOOMERS............coconninins

tory Of Other A &A 3!

BUTTERNUT
\’HFZ’V_...
N

DX-DD . .64.95 DX-KT.... 27.50
NEW! DX-CC All band dipole.... $79.95
Full line Alpha Delta switches & Transi-traps!

68TV .. 5134985 58TV $124.95

GE-1448 . 86.95 G7-144 119.95
G7-220 114.95

Compiete HF Moblle Systems. CALL!

MOSLEY

TA-33 CLASSIC 33

TA-34 PRO-67

TONNA
ANTENNA SPECIALISTS

TEN-TEC

MODEL 561 CORSAIR Il
OTHER TEN-TEC PRODUCTS:
Model 585 Paragon
Model 425 Titan Linear Amplifier
Model 229A 2KW Antenna Tuner
Model 2510 Satellite Station

Full line of filters, power supplies, moblile
and

ries In stock.
FT-757 GXII
All Mode
Transcelver

FT-727
Dual Band
[ Handheld

FT-212RH
2 Meter Mobile

AMPLIFIERS & TUNERS

W 4‘%%
mﬁ ﬁp
“9 3 7"84‘ 4
)‘60
NYE-VIKING
MB-V-A

MAGNUS SOLID STATE HF LINEAR AMPS

MFJ

KEYERS
CLOCKS L CCESSORIES

Tu, N, ERS

SPECIAL!
9898 Tuner $275.00

ASTRON POWER SUPPLIES
Rack mount and speaker models in stock!
RAS-4A $3795 RS-JA.. .. 4995 RS-12A .. 69.95
RS-20A ... B8.95 RS-35A .. 13595 RS-50A ..193.95
RS-20M .. 106.95 RS-35M..153.95 RS-50M..216.95
VS-20M .. 124,85 VS-35M .,171.95 VS.50M..232.95

SSB ELECTRONIC & MICROWAVE
& ACCESSORIES. CALL!

MODULES TRANSVERTERS, PREAMPS,

TOWERS

Crank-up, self-supporting, galvanized steel
towers, SS rated at 9 ft; HD at 18 ft.

HG-3758

HG-52SS
HG-54HD CALL FOR PRICES

HG-TO0HD

ROHN
Sell-supporting: Ratings: HDBX at 18 ft,
HBX at 10 ft, BX at 6 ft.

HBX 40.........

HBX 48... ;

HBXS56........... =
Galvanized steel with base and rotor plate.
Today's best buy. Freight additional but you save
with our volume shipper's discount!

GUYED TOWER SECTIONS:

25G, 45G, 55G Seclions and All Accessories In
Stock Call for Current Prices.

FOLD-OVER TOWERS:
S\
. g7 R
il v — .3

Prices 10% higher in western states.

ROOF TOWERS & CLIMBING BELTS....Calll

TOWER HARDWARE
Guywire: 3/18EHS / "4 EHS, per M. ...........80.15/0.18
CCM Cable C ps: 318/ Y
Tumbuckles: V8" E&AEE&J

“W"'EABEES...
Thimbles: %" (3/18 & %" cable
Earth Anchor: 4 ft. Screw-In......
Preformed “'Big Grips™: 318 & %.
Guy Insulators: 500 D/502

PHILLYSTRAN GUY SYSTEMS
HPTG-2100/-4000/-8700 Cable
Cable Ends: 9901LD/9902LD.
Socketfast Potting Cmpd ..

WIRE & CABLE

BELDEN COAX

9913 low loss . . $0.47/1t
RG-213/U(B267) . . . 0.48

RG-B8X(9258) $0.22
AG-11A/L(8261) .. 0.43

RG-B/U(B23T7) 0.38 RAG-58A/U(8259) . . 0.17
RG-B/L{B214) 0.42 AG-59/U(8241) 0.18
RG-214/U(B268)$2.30/1t
450 Ohm Ladder Line 0.10
COPPERWELD ANTENNA WIRE

Solid: 12 ga $0.12 14 ga $0.09
Stranded 14 ga $0.10

Plus Wide Sel

ROTOR CABLE
Std(6-22, 2-18). . .$0.21 Hvy(6-18, 2.16). . . $0.38
Others in stock
AMPHENOL CONNECTORS
PL-259: std/siiverftefion....
UG-21B (8281) Type N Male..
T's, angles, adaptors, |acks,

COAX AVAILABLE IN PRECUT LENGTHS WITH
CONNECTORS ATTACHED.

® ® COAXIAL SWITCHES & ®

ANDREW HELIAX & CONNECTORS
%" LDOF4-50A..... CALL  7/8" LDF5-50A ... CALL

ALINCO « AMERITRON * AMP SUPPLY « ANTENNA SPECIALISTS « ASTATIC » BENCHER « B & W « CREATE * DAIWA
« KANTRONICS * LARSEN ¢ MFJ » MOSLEY * NYE-VIKING * PALOMAR * SANTEC « SHURE « TONNA « WELZ & MORE
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here Is the next generation Repeater
2 meters - 220 - 440

MARK 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

around the world. Only Mark 4 gives you
Message Masters real speech ® voice

alerts. Create unique 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.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (508) 372-3442

NEMAL ELECTRONICS B &

*Complete Cable Assembly facilities MIL-STD-45208
*Commercial Accounts we - Quantity pricing * Same day shipping most orders
*Factory authorized distributor for Alpha, Amphenol, Belden, Kings, es Fiber

Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

HARDLINE 50 OHM CONNECTORS-MADE IN USA
FXA12 1/2° Aluminum Black Jacket NE720 Type N plug for Belden 9913 ... $3095
FLC12 1/2° Cablewave com. copper bik jkt NE723 Type N jack for Belden 9914..... 495

FLC78 7/8 Cablewave com.copper bik jit . PL258 standard UHF plug for RGB213.....ccviiisnnminsnns 85
NM12CC N conn 1/2 com copper m/A . - PL253AM Amphenol PL258 .89
NM78CC N conn 7/8" com copper mA ... 54.00 | PL256TS PL256 fteflon ins/siver plated................. 1.59

PL258AM Amphenol lfemale-female (basrel).. e 1.65
COAXIAL CABLES (per 1) UGT75/UG176 reducer for RG58/58 (specify).............. 22
1160 BELDEN 9913 very low loss 52 |UG210S N plug for RGB213.214 Silver..... e 335

1102 RGB/U 95% shisld low loss . .36 |UGB3B N jack to PL259 adapter, teflon ..
1110 RGEX 95% shield (mini 8) ......... . 17 |UG1484 50239 to N plug sdapter, teflon .....
1130 RG213/U 95% shield mil spec . .39 |UG255 SO239 to BNC plug adapter, Amphendl........ 329
1140 RG214/U dbl sibver shid mil spec... .1.85 | SO239AM UHF ch mt receptacle Amphendi...........89
1705 RG142B/U dbl siver shid, teflon ins .

-]

1310 RG217/U 50 ohm 5000 walt dbi shid ... 98 | GROUND STRAP-GROUND WIRE (per 1t )

1450 RG174/U 50 ohm 100" od mil 3pec. ......... 14 | GS38 3/8" tinned copper braid ... Dol Y
GS12 1/2° tinned copper braid ... . .50

ROTOR CABLE-8 CONDUCTOR GS200 1-1/2° heavy tinned copper 200

BC1822 2-18ga and 6-22ga ... 21 | HW06 6ga Insulated stranded wire ... . .35
BC1620 2-16ga and 6-20ga ... 39 |AW14 14ge stranded Antenna wire CCS .

Prices do not include shipping, $3 minimum, Visa/Mastercard $30 min, COD add $3.00
Call or write for complete price list. Nemal's new 36 page CABLE AND CONNECTOR SELECTION GUIDE is available
al no charge with orders of $50 or more, or at a cost ol $4 with credit against next ifying order.

TELEX 4932256 Kendecom

FAX

508-373-7304

» 18

K COMM., INC.
THE HAM STORE

Stocking all major lines. San Antonio’s
Ham Store. Great Prices—Great Service
Factory authorized sales and service
Hours: M-F 10-6, SAT 9-3

KENWOOD
VAESU ¢/

€3 1coM|

5707A Mobud
San Antonio, TX 78238
800-344-3144
Orders Only

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178
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TABLE 3

Worldwide claimed VHF/UHF/SHF EME DX records. (Revised 88-10-27)

Frequency Record Holders Date Mode Miles (km)
50 MHz WAA4NJP(EM84DG)-ZL2BGJ(RF70DX) 88-09-08 CcwW 8258 (13288)
144 MHz K6MYC/KH6(BK29A0)-ZS6ALE(KG43RC) 83-02-18 cw 12091 (19455}
220 MHz K1WHS(FN43MK)-KH6BFZ(BL11CJ) 83-11-17 Ccw 5058 (8139)
432 MHz FOFT(JO29AG)-ZL3AAD(REGEGR) 80-04-18 Cw 11679 (18793}
902 MHz K5JL{EM15DQ)-WB5SLUA(EM13QC) 88-02-07 cw 187 (301)
1296 MHz PAOSSB(JO11WI1)-ZL3AAD(REG6GR) 83-06-13 cw 11595 (18657)
2304 MHz W3IWI/8(FM08CK)-ZL2AQE(RE78JS) 87-10-18 cw 8658 (13931)
3456 MHz W7CNK/5(EM15FI1)-KOKE(DM79NO) 87-04-06 cw 498 (802}
5760 MHz WABTNY(EM12KVI]-W7CNK/5(EM15F() 87-04-24 CWwW 174 (279)
10368 MHz WASVJIB(EM12LQ)-WA7CJO(DM33XL) 88-08-27 CwW 868 (1397)
24000 MHz and above None reported.

Notes:

1. The information within the brackets () following the callsigns is the grid square locator.

2. The distances shown have been calculated assuming a spherical earth model. The actual latitudes and longitude are used rather than the less
accurate grid square centers model.

documented by Folke Rosvall,
SMB5AGM, who updates them annu-
ally. Most, but not all, of the DX
records shown in table 4 are from the
list published by Folke. However, |
reserve the right to update them
myself. | plan to include some impres-
sive tropo and aurora claims that don’t
appear in Folke’'s table, or are very
recent. Some Region 1 DX records,
like FAI, aren‘t included or availabie,
but | hope they will be in the near
future.

| must make one final point about
table 4. Folke determined most of the
distances on this table using the new
“ellipsoidal’’ earth model for distance
determination. In some cases, inter-
pretation may be necessary when
comparing these records with those
shown in tables 1, 2, and 3. What are
your impressions of table 4? Do you
find it valuable?

Summary

January and February’s columns are
dedicated to those who have tried as

well as those who have succeeded in
setting new VHF and above DX
records — an important aspect of
Amateur Radio.

In a sense these columns have been
like an anatomy of how the records are
achieved and how they improve the
SOA. | hope that this background
material and the challenges l've
described will encourage you to try to
improve the SOA and/or make an
attempt at one of the many records
available to those who operate above
50 MHz.

In the meantime, please keep me
informed of your progress on new rec-
ord attempts or challenges. Remem-
ber to write to me for a "“"VHF/
UHF/SHF Propagation Record Verifi-
cation Form,”’ or fill out a copy of
table 4 on page 47 of the June 1988
column.?

Acknowledgments

I’d like to thank all who submitted
DX record information — especially for
January and February’s columns. In

particular I'd like to thank (and | hope
| don’t miss anyone): K1WHS,
WA3RMX, WA4NJP, KB4WM,
WASICW, K5UR, WAbBVJB, N6XQ,
KY7B, W7Y0Z, KX00, and WBOHLO.

Notes

in last September’s column® | listed
the addresses of several VHF publica-
tions. I've recently been informed that
two have changed as follows:
2-Meter EME Bulletin, c/o R.E.
Turner, 14826 Daisy Lane, Tampa,
Florida 33613.
MidWest VHF/UHF Society, c¢/o
Steve Whitefield, WA30JX, 400 S.
Main Street, Springboro, Ohio 45066.
This monthly publication is available
for $6.00 per year.

Important VHF/UHF Events
February 6 New Moon

February 7 EME perigee
February 20 Total lunar eclipse

March 7 New moon with partial
solar eclipse

March 8 EME perigee

March 21 +2 weeks. Optimum time

for TE propagation
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TABLE 4

IARU Region 1 VHF and above claimed DX records. {Revised 88-10-27)

Frequency Record Holders Date Mode DX miles (km)
50 MHz

F2 EL2AV(1J46)-H44PT(RICOOA) 82-04-04 SSB 11764 (18932)
70 MHz

Aurora G3SHK(I0%0DX)-GM3WOJ/P({I083KB) 82-08-11 Cw 562 (904)

MS GJ3YHU(IN89XI)-GM3WOJ/P(I083KB) 82-08-12 ? 673 (1083)
Spor. E GWA4ASR/P(1082JG)-584CY(KM64MR) 81-06-07 ? 2153 (3465)
Tropo G4FRE/P{I070PP)-GM4ZUK/A(I087WB) 86-09-21 SSB 456 (734)

144 MHz

Aurora G4VBG(I094FW)-UA32FI(KO76WT) 86-02-07 CcwW 1373 (2209)
EME K6MYC/KHB(BK29A0)-ZS6ALE(KGA6RC) 84-02-18 Ccw 12091 (19455)
MS GW4CQT(1081LP)-UWEMA(KNS7VE) 77-08-12 cw 1927 (3101)
Spor. E EA8XS(IL28GA)-HGOHO(KNO7RU) 83-07-16 SSB 2402 (3865)
TE 14EAT(JN54VG)-ZS3B(JG730I) 79-03-30 Ccw 4884 (7860)
Tropo EABBEX(1L27GX)-Gl4KIS({I064VR) 88-07-15 CW/SSsB 1904 (3064)
432 MHz

Aurora PAORDY(JO22KJ)-RA3LE(KO64AR) 86-02-08 cw 1123 (1807)
EME FOFT{JIN29AG)-ZL3AAD(REG6GR) 80-04-18 cw 11749 (18907)
MS EI2VAH(I043XW)-SK6AB(JO57XQ) 80-08-12 Ccw 891 (1434)
Tropo EA8XS(IL28GA)-GW8VHI{I081CM) 84-07-05 SSB 1731 (2786)
1296 MHz

EME PAQSSB(JO11WI)-ZL3AAD(RE66GR) 83-06-13 CW/SSB 11665 (18772)
Tropo EA8XS(IL26GA)-G6LEU(IO70ME) 85-06-29 SSB 1626 (2617)
2304 MHz

EME PAQSSB(JO11WI)-WEYFK(CM87WJ) 81-04-05 CW/SSB 5506 (8860)
Tropo EA7BVD/P(IM78JD)-EABXS/P(IL27GW) 84-07-08 SSB 920 (1481)
3456 MHz

Tropo G3LQR(JO02QF)-SMBHYG(JO58RG) 83-07-11 CwW 576 (927)
5760 MHz

Tropo G3ZEZ(JOOTMS)-SMEHYG(JOS8RG) 83-07-12 CW/SSB 610 (981)
10.368 GHz

Tropo I0SNY/EA9(IM75IV)-I0Y LI/ IE9(JMEBNR} 83-07-08 FM 1032 (1660)
24 GHz

Tropo IOSNY/1C8(JNEOWR)-I8YZ0O/8(JM7BWE) 84-08-11 FM 206 (331)

47 GHz

Tropo HBYAGE/P(JN36FS)-HBIMIN/P(JN36SX) 87-06-06 ? 53 (86)

75 GHz

LOS HBYAGE/P(JN37RD)-HBIMIN/P(JN37RD) 87-06-06 FM 0.3 (0.5}
Notes:

1. The records are listed alphabetically by mode.

2. The information within the brackets () following the callsign is the grid square locator.

3. The distances are calculated using an ellipsoidal earth model.

References
1. Joe Reisert, W1JR, “VHF/UHF World-DX Records
on 50 MHz and Above-Part 1,”” Ham.Radjo, January
1989, page 48.
2. Joe Reisert, W1JR, “VHF/UHF World-Optimized 2-
and 6-Meter Yagis,”' Ham Radio, May 1987, page 92.

b2 February 1989

3. Joe Reisert, W1JR, ""VHF/UHF World-Propagation
Update-Part 2,” Ham Radio, June 1988, page 39.
4. Joe Reisert, W1JR, ““VHF/UHF World-Microwave
and Millimeter-wave Propagation, Part 2,” Ham Radio,
August 1986, page 69.

5. Joe Reisert, W1J4R, ""VHF/UHF World-Propagation

Update,”” Ham Radio, July 1985, page 86.

6. Joe Reisert, W1JR, “VHF/UHF World-More Loose

Ends,” Ham Radio, September 1988, page 53.

Article E HAM RADIO




YE

MB-V-A

Takes the fear out of full power antenna tuners,
and the guesswork out of PEP measurement
with these two MUST SEE PRODUCTS!!

RFM-003

Discover this durably built, feature packed MB-V-A Antenna
tuner. You'll find operating conveniences that make antenna

tuning a snap and value engineered to do the job over w
operating ranges. Compare quality, features and the N
VIKING TWO YEAR WARRANTY

ide
YE

Get correct easy to read measurements of PEP for SSB,
AM, and Pulse along with full time completely automatic
SWR display with this unique Power Monitor System.
Two models to choose from: The BRFM-003 for 3KW
indication and The RFM-005 for 5SKW.

CHECK THE FEATURES:

» Pi Network. Low Pass Pi Network tuning 1.8-30 MHz Heavy duty silver plated
continuously variable inductor with 25:1 vernier dial 7000 volt variable
capacitor and 10.000v switch selected fixed capacitors on output side Tunes
40-2000 ohms loads. Good Harmonic suppression!

» Automatic SWR. Hands free metering of SWR No reset or calibration needed
Separate power meter—300 or 3000 w {5 automatically switched. Easy to
read 257 recessed and back-hghted taut band meters

» Antenna Swilch. PUSH-BUTTON antenna switching to (4) antennas (2 coax
single wire and lwin lead) Coax bypassed on lirst coax output We designed
this switch to take the power Rated at 10KV and 20 amps

* 3 KW Balun. Trifler wound triple core torroid gives balanced output to twin
feeder from 200 to 1000 ohms and unbalanced output down to 20 ohms

+ Maximum Power Transfer. Match your transmitter output impedence to almost
any antenna gystem for maximum power transter. Amplifiers only run at theie
designed O when properly matched

+ Model Options. MB-IV-A1 includes all MB-V-A fealures less antenna switch and
balun. MB-IV-A2 is identical to MB-IV-A1 with the addition of a triple core
balun

« 18 MHz will not tune on some antennas

(3) Modes — Peak Average and Peak and Hold with a unique non-drift Sample &
Hold Analog memory circuit

(2) Ranges — Automaltically switched power scales to 5 KW

Fully Automatic SWR — Full time meter displays ratios directly without drift

Built-in ALD
lockout

Protect your amplitier tube investment with this fast acting

Remote Couplers — Six feet remotes the interchangeable calibrated couplers
True RMS Conversion — H F couplers use forward biased full wave detection

Rugged Construction — Heavy gauge aluminum construction Top quality alass
epoxy PCB This meter is built to last

Accuracy — Guaranteed 1o « 5% F S

Warranty — TWO FULL YEARS

Added Features — Switchable reverse power all mode metering — Full status
LED Display — Adjustable ALO is swilchable SWR/REFL power — Heavy
duty Nicad batteries charged by the applied RF for the field and a charger
15 supplied for fast charging and backlighting of the taut band meters for the
ham shack

OTHER NYE VIKING PRODUCTS

Phone Patches — Electronic and Memory Keyers — Squeeze Keys — Straight Keys — Code
Practice Sets — SWR Wattmeter for the blind — Low Pass Filters — All Band Antennas and more .. ...
ASK FOR A FREE FULL LINE CATALOG.

TO ORDER, CALL YOUR FAVORITE DEALER

Barry Electronics
C-Comm
Ross Distributing

Amateur Electronic Supply
Ham Radio Outlet

Henry Radio

Madison Electronics

EGE

R&L Electronics

r f enterprises

Ham Station

Quement Electronics
LaCue Communications

Wm. M. Nye Co. Inc.
1614 130th Ave. N.E.
Bellevue, WA 98005
TEL: (206) 454-4524
FAX: (206) 453-5704

NyeViking?

Reader Service CHECK—OFF Page 110
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THE HAM NOTEBOOK

When | set up my new crank-up tow-
er, | installed the cable guides shown
in photo A and fig. 1. Phil Malmberg,
WA4NQOO, of Cocoa Beach, Florida
designed the guides. He has used
them successfully on his 60-foot crank
up for years. The guides control the
motion of the cables from the rotator
and antennas. They prevent excess
sway in the wind when the tower is
cranked up and help make a neat pile
at the foot of the tower when it's
cranked down. Use two guides on the
bottom tower section and one at the
top of each movable section.
George Wilson, W10OLP

Crank-up tower cable
guides

PHOTO A

7 o [l

One of the cable guides installed on my

tower.
FIGURE 1

m

CABLES =

TOWER LEG

142" PIPE

IR

......... 55 HOSE CLAMPS (2) 2 2" TEE
THIS TEE SHOULD BE A CLOSE FIT MarTL
FOR TOWER LEGS CUT STRAIGHT PEC PLASTIC
SECTION IN HALF AS SHOWN EXCEPT WHERE
NOTED
f AS NECESSARY -

TO HWAVE THE GUIDES CENTERED BENEATH
EACH TOWER [ADJUST | 172" PIPE LENGTHI

Details for assembling and installing the cable guides.

54 [l February 1989

Simple inexpensive
check for voltmeter
accuracy

Do you have an old voltmeter that
you'd like to check for accuracy or
recalibrate? This can present problems
if you don’t have a standard cell or
access to some other sophisticated
test gear. Here's a simple inexpensive
solution built around a Precision
Monolithics REF 43F voltage reference
IC.* (see fig. 1)

¥+ 4.5-40V

Yoyrp—0 2.3000 £ 000I5V

Schematic of a simple, high-accuracy vol-
tage source.

The 43F is guaranteed to have a
maximum error of 0.06 percent from
its normal 2.50-volt reference point
(i.e., between 2.4985 to 2.5015 volts).
It will operate with a DC voltage source
between +4.5and + 40 volts and sup-
ply a minimum of 10 mA into a load.
The quiescent supply current at no
load is 450 pA, maximum.

These characteristics indicate that
the 43F can be run from a battery or
power supply source, and that a pre-
cision voltage divider can be used to
supply an output of less than 2.5 volts.

It's probably a good idea to put the
unit in a small box to reduce the ther-
mocouple effects on the leads and to
prevent sudden temperature changes.

*The REF 43F is available from: Allied Electronics, 401
E. 8th Street, Fort Worth, Texas 76102. Ed.

Arthur L. Bachelor, M.D.
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Choice Selection.

Now you can have it all! ‘n.lkt' all the _quaJitits .“'“—'“’\7' come to depend on in  7S.32P CTCSS ENCODER-DECODER  Based on the time proven
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant  TS.32, the industry standard for over a decade. The TS-32P gives you
Programming, Unequaled Reliability; and add full spectrum tone versatility  the added versatility of a custom, changeable memory base. A low price
multitone capability without diodes, a reprogrammable memory... Its our new  of $57.95 makes it an even sweeter deal.
harvest of CTCSS tone equipment. 55-32P ENCODER Based on the equally popular
The choice is yours! If standard CTCSS EIA tones do not S8-32 encoder. Available for CTCSS, or audible burst
suit your taste, select any 32 tones of your liking from 15.0Hz to tones up to 6550.0Hz. Price is $28.95.
255.0Hz. And if you change your mind, no problem; the mem- S5-328MP SUB-MINIATURE ENCODER  Our
ory can be changed in your shop with our HHP-1 programmer, smallest encoder for handheld applications. Now you
or at our factory for free. Your working tone is accessed by a can -"-s'lll'il_}' lhi{l t‘t‘lstnm_vr Ith m_ui\'_ l_n au}:‘.»; _mu]u-
simple DIP switch, so thereS no fussing with counters or other ple repeater sites “":J_,' a radio that has preciouslittle
test equipment. space inside. At $27.95, the price is small too.
" B ] A » > MME o
Call today tollree and find out more about this fresh new flexi- s St PRIUEARENTR
bility in tone signalling, and don't forget to ask about multitone PRI The- H.::IL mnr:] 'tduunl':ll ay o
e i 3 s 3 our new programmable products, including our
S\'\"Ill:hlng without cumbersome diode networks or hillar_\‘ switches. SD-1000 Two-Tone Sequential decoder. The
Its all brought to market by the people who introduce the fresh- HHP is battery operated for field use, and
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to
shipping and one year warranty apply

6550.0Hz in .1Hz. increments. Price is

$199.95, @ —

’ COMMUNICATIONS SPECIALISTS, INC.
= [ 426 West Taft Avenue ® Orange, CA 926654296

Local (714) 998-3021 ® FAX (714) 974-3420 * Entire U.S,A. 1-800-854-0547
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STORE BU

UEULHRUN)
GLOBAL
TIME

® Detailed illuminated map shows time, time
zone, sun position and day of the week al a
glance for any place in the world

® Continuously moving - areas of day and night
change as you watch

® Mounts easily on a wall Size: 34'%"x22%"

$1295°$1159.95 DELIVERED IN U.S.

Whether busting pileups,
rag chewing or hunting

Mast rare DX, the A3 stands
not out from the crowd with
included the perfect combination
of easy assembly, the
right size, rugged durabil-
REG ity and great performance
5 ® Boom Length 14 it ,
M Weight 27 Ibs
- - ® Wind Surface
SALE Area 4.36 1t
259.95
Plus Shipping

- dconcepts
VHF/UHF

SOLIDSTATE
AMPLIFIERS

Contemporary design,
quality and a 5 year warranty
on parts and labor.
6 months on the RF Final transistors.

All amplifiers have GaAsSFET receive
pre-amps and high SWH shutdown protection

All Major Brands in Stock Now! s
CALL TOLL FREE

Toll free including Hawaii, Phone Hrs: 7:00 am to 5:30 pm Pacilic Time, Calilornia, Arizona and Georgia customers call or visit neares! store
California, Arizona and Georgia residents please add sales tax. Prices, specilications, descriptions subject to change without nolice.

OUTSIDE
CALIFORNIA
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20 0 T b

b

MA-40

40' TUBULAR TOWER

$809 SALE! $629
MA-550%

55" TUBULAR TOWER

-$+360 SALE! $999
® Handles 10 sq. ft. at 50 mph

® Pleases neighbors with
tubular streamiined look

®TX-455

55 FREESTANDING

DeCwlbTa e Juy

CRANK-UP -

LARGEST HAM OUTLET IN THE WORLD

ING POWER

® Handles 1B sq. ft. at 50 mph
® No guying required
® Extra-strength Construction
—tmm... ® Can add raising and motor
drive accessores

S e
MARE rolos b
TOWERS RATED TO EIA SPECIFICATIONE
OTHER MODELS AT GREAT PRICES
IN STOCK FOR QUICK DELIVERY
TEN- TL C

PARAGON 585

« Ten-Tec QSK cw, real FSK and sideband audio

« Select any filter in any mode

« TX 160 through 10 meters + All mode superiority
« RX 100 kHz to 30MHz « A premier HF rig

" .=

TITAN425
« Pair 3CXB00AT » External Power Supply
« Performance at legal limit

+ 3MSQSK, 1.61022 MHz = Assures “Loaf Along”

« With authorized modification through 29.999 MHz

INSTOCK NOW! FREES

HIPMENT!

Advanced
Electronic

m Applications

PK-232 Multi-mode
Data Controller

* NEW IBM Fax Screen
Display Program Available

* Transmit/Receive on Six Modes

. CW;'RT’I‘YIASCII
AMTOR/Packe

* IBM and Commodorc
terminal programs available

* Radio Ports for HF and VHF
In Stock for Quick Delivery

Free Shipment

KENWOOD
TM-721A DUAL BANDER

2MTR/70cm

45w 35w
EXTENDED RECEIVING
RANGE (2 m)

TM-621A DUAL BANDER

2MTR/220MHz
45w 25w
AUTOMATIC OFFSET
CALLFORLOW,
LOW PRICE

(800) 854-6046

INSIDE CALIFORNIA CALL STORES DIRECT

| VISA |

Tell ‘'em you saw it in HAM RADIO!




LARGEST HAM OUTLET IN THE WORLD

7 STORE BUYING POWER

O
ICOM IC-761

HF SUPERIOR GRADE
TRANSCEIVER

SALE!ICALL FORPRICE

A Models 25W

IL L/M H Models 100 W

LOW PRICE!

Tcom 1C-781

THE ULTIMATE
150 W, ALL BAND
HF TRANSCEIVER

1COM 1C-900
MULTI-BAND
MOBILE

2 MTR 25/45W, 440 MHz 10 MTR, 6 MTR,

GREAT PRICE!

IC-275A/275H, 138-174 MHz
IC-475A/475H, 430-450 MHz

SPECIAL ICOM MONTH PRICING

Feb. 14th Oakland

Feb. 11th Phoenix & San Diego
Feb. 18th Burlingame & Anaheim
Feb. 25th Atlanta & Van Nuys

SPECIAL IN-STORE AND
WATTS LINE PRICING

YOU CAN OPERATE SIX BANDS
WITH ONE CONTROLLER!
220 MHz & 1.2 GHz 10 MEMORIES
ARE YOU READY FOR
1.2 GHz OPERATION?

icom

HAND-HELD
VHF!UHF '2-’}@*‘“

.
\l\ﬂ?““:::\.s"“‘

IC-02AT IC-2AT 2MTR
IC-03AT IC-3AT 220 MHz
IC-04AT IC-4AT 440 MHz

TCOM 1C-735

100 W, 100 KHz-30 MHz
Dual VFO Receiver

CALLFORLOW,LOWPRICE

ANAHEIM, CA 92801

Bob Ferrero WERJ

President
Jim Rafferty N6RJ
VP So. Calif Div
Anaheim Mgr

ATLANTA, GA 30340
6071 Bulord Hwy

Larry, Mgt WDAAGW
Doraville. 1 mi north of 1-285

«iromn GALL TOLL FREE

Toll free including Hawaii. Phone Hrs: 7-00 am to 5:30 p.m. Pacific Time. Calilornia. Arizona and Georgia customers call or visil neares! store
California. Arizona and Georgia residents please add sales tax. Prices. specilications. descriptions subject to change wilhoul notice
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OAKLAND, CA 94606
2210 Livingston St
534-5757 (619) 560-4
Al, Mgr. WABSYK
17N-5th Ave [ 17S-16th Ave

(404) 263-0700 (415)

1COM 1C-R7000

25 MHz-1300 MHz
SCANNING RECEIVER

1COM IC-3210

GREAT PRICE!

All Major Brands in Stock Now!

BURLINGAME, CA 94010 PHCIENIX AZ 85015

2620 W La Palma 999 Howard Ave 1702 W. Camelback Rd
7 (714) 761-3033, (213) 860-2040 (415) 342-5757 (602) 242-3515
%" Between Disneyland & Gurquﬂ Mgr WBEDSV Bob. Mgr K7TADH
Knotts Berry Farm 5 miles south on 101 from SFO East of Hwy 17

SAN DIEGO, CA 92123
5375 Kearn ‘.hlll Rd

Tom, Mgr KMbK

» 122

VAN NUYS, CA 91411
6265 Sepulveda Blvd
(818) 988-2212
Al Mgr KEYRA
San Dego Fwy
al Viclory Blvd
STORE HOURS
10 AM-5:30 PM

Hwy. 163 & Claremont Mesa Bivd CLOSED SUNDAYS

(800) 854-6046

INSIDE CALIFORNIA CALL STORES DIRECT

138-174 MHz

DUAL BAND
FM TRANSCEIVER

GREAT PRICE

- ‘a
<

n
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‘April 28, 29, 30, 1989

Early Reservation Information

 General Chairman, Bill McNabb, WD8SAY

e Giant 3 day flea market * Exhibits
* License exams ¢ Free bus service
* CW proficiency test * Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early, please.

Flea Market Tickets

A maximum of 3 spaces per person (non-transferable).
Tickets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order

registration ticket when ordering flea market spaces.

Special Awards

Nominations are requested for "Radio Amateur of
the Year," "Special Achievement® and *Technical
Achievement® awards. Contact; Hamvention Awards
Chairman, Box 964, Dayton, OH 45401.

License Exams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment 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 ARRL rates (payable to
ARRL/VEC) to: Exam Registration, 8830 Windbluff
Point, Dayton, OH 45458

« Asst. General Chairman, Ed Hillman, NS8ALN

1989 Deadlines
Award Nominations: March 15
Lodging: April 7
License Exams: March 26
Advance Registration and banquet:

USA - April 4 Canada - March 31
Flea Markel Space:
Spaces will be allocated by the Hamvention
committee from all orders recieved prior to
February 1. Express Mail NOT be necessary!
Notification of space assignment will be mailed by
March 15, 1989.

Information

QGeneral Information: (513) 433-7720
or, Box 2205, Dayton, OH 45401

Lodging Information: (513) 223-2612
(No Reservations By Phone)

Lodging

Please write t0 Lodging, Dayton Hamvention,
Chamber Plaza, 5th & Main Streets, Dayton, OH
45402 or refer to our 1988 Hamvention program for
lodging information which includes a listing of
hotel/motels located in the surrounding areas of
Dayton. Reservations for the surrounding area will
then become the responsibility of the individual,

HAMVENTION is sponsored by the Dayton Amateur Radio Association Inc.

— e — — — — — — — — — — — —— —— — — — — —

Advance Registration Form

Dayton Hamvention 1989
Reservation Deadline ~ USA-April 4, Canada-March 31
Flea Market Reservation Deadline: February 1

Enclose check or money order for amount indicated
and send a self addressed stamped envelope.

Please Type or Print your Name and Address clearly.

Name

— — — — — — — — — — — i — — — — — — — — — —

How Many

Admission @ $10.00* %

(valid all 3 days)
Qrand Banquet @ $20.00**
Women's Luncheon

(Saturday) @ $7.00 gt Loy

(Sunday) —L 08700 - SRR
Flea Market $25/1 space

(Max. 3 spaces) $50/2 adjacent

Admission ticket must $150/3 adjacent

be ordered with flea market tickets Totsl & . .
* $12.00 at door ** $22.00 at door, if available

Make checks

Address

payable to - Dayton HAMVENTION

City State Zip

Mail to - Dayton Hamvention
Box 2205

Dayton, OH 45401



ANTENNA ARRAY

PATTERNS

WITH A PERSONAL COMPUTER

By Dennis D. King, KC7MT, 2204 East 10225 South, Sandy, Utah 84092

Program generates data
for tabular or
graphic display

have enjoyed many of the antenna articles
presented in Ham Radio magazine, but a practical
grasp of the basic dynamics of antenna patterns
always remained elusive. "ARRAY"’ gives you hands-
on experience in antenna array basics and ground
effects.

The computer program, written in BASIC for an
IBM PC compatible, runs in Microsoft BASIC. Com-
mands are generic and the program is easily modified
to work with other BASIC interpreters.

program description

The operator loads in the currents, phase relation-
ships, and spacings of any number of elements. The
elements can be either omnidirectional or half-wave
dipoles. If desired a perfect ground plane can be
located parallel to the array. Next, the operator enters
the distance to the ground plane as well as the an-
tenna polarization. The resulting antenna pattern
is then calculated and plotted in BASIC graphics on
the screen. Two automatically scaled plots are avail-
able — field strength, and a log plot showing 25 dB
of the pattern. This flexible program can look at both
the vertical and horizontal electric field patterns of a
beam jocated a fixed distance above a ground plane.
It is menu-oriented with continuous prompts. A par-
ameter change section allows for quick substitutions

of any parameter without reloading all of the array
information.

Program speed varies with the number of elements
chosen. Most plots take less than 30 seconds to cal-
culate. The program was written to be compatible with
IBM/Microsoft BASIC compilers; using a compiler can
speed things up significantly.

program construction

“ARRAY" is divided into several subroutines that
perform different functions. The array pattern is cal-
culated in a subroutine at line 490. The program com-
putes the field strength at each angle by summing the
E-field generated by each element of the array. The
E-field contains both amplitude and phase information.
Figure 1 shows the geaometry involved in calculating
the field strength at a distant point P.

As you see in the drawing, if P is far enough away,
ro and ry are almost the same length. Since the signal
strength varies slowly as a function of 1/r, the rela-
tive signal strengths at P are proportional to the cur-
rents in the elements.

Phase changes rapidly with r — 360 degrees (2«
radians) for every wavelength P is from an element.
However, at P we are concerned only with the rela-
tive phase difference. Figure 1 shows that the path
length difference to P between two elements is d cos
(¢). B is defined as the rate of phase change, where
8 = (2=/wavelength). The amount of phase differ-
ence is therefore Bdcos¢. Now we must add one more
factor — the phase difference between the original ele-
ment currents {«}. So the final equation for the phase
difference between any two elements at point P is:
phase difference=8dcos¢ +a where (={(2x/
wavelength).
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FIGURE 1

The geometry used with each element to calculate the
field strength at point p.

FIGURE 2

IMAGINARY IMAGE ANTENNA
Directed and reflected components from antenna ele-
ments. The latter appears to original form elements
within the ground.

RELATIVE FIELD STRENGTH

PUSH ANY KEY
TO CONTINUE

180 DEG. O DEG.

shft-PrtSc FOR PLOT

Three-element Yagi antenna pattern using omnidirec-
tional elements.

60 February 1989

For each radiation angle the program determines the
relative magnitude and phase of each element, adds
up the total, and places the resuit in array E. Because
you can’t add magnitude and phase in polar notation,
the E-field values are first converted to rectangular
coordinates, added, then reconverted back to polar
magnitude. ;

Where elements are half-wave dipoles instead of
omnidirectional elements, a factor is multiplied into
each element to simulate the pattern and phase of di-
pole elements.

simulating ground effects

A ground plane relects the downward directed
energy from the elements. At point P there are two
components from each element: the direct path sig-
nal and the reflected path signal. Figure 2 jllustrates
this geometrical relationship. While a routine could be
incorporated to add the magnitudes and phases of all
the signals as in the original array calculations, there
is an easier process that uses the concept of an
image antenna and the method of antenna pattern
multiplication.

If an array at distance h above the ground is replaced
with two identically driven arrays spaced 2h apart, the
signals arriving at point P are the same in both cases.
The second imaginary antenna is called the image
antenna.

Pattern multiplication is another method of anten-
na analysis. All the elements of an array are replaced
with a single point antenna having the array’s pattern.
The image antenna is also replaced by this single point
antenna. There are now two antenna “‘elements”
spaced vertically 2h apart. Calculate the pattern of
these two omnidirectional elements using pattern mul-
tiplication. Simply multiply the pattern of this two-
element vertical array with the pattern of the origina)
harizontal array to produce the overall antenna pat-
tern. This method is rigorously correct and significantly
reduces computation time.

When an electromagnetic wave hits a perfectly con-
ducting ground, the horizontal (or tangential) compo-
nent of the E-field cannot exist {(must equal zero).
Consequently the reflected wave must have an equal
value and opposite phase horizontal component to
produce this ‘‘zero’’ result. In other words, in the
reflection process the E-field phase is reversed by 180
degrees — similar to an incident wave in a coax en-
countering a short circuit. In a vertically polarized in-
cident electromagnetic wave, the E-field is vertical and
not shorted out by the conducting plane. The phase
is not reversed upon reflection — similar to an inci-
dent wave in a coax encountering an open circuit.
Therefore, the polarization of incident signals signifi-
cantly affects the phase of the reflected signal. To
compensate for this, the program adds 180 degrees



FIGURE 4

3 Element linear array

Ground plane is 1
Do you want to change:

E-element parameters

S~-change step size of analysis
A-analyze

Element magnitude phase(DEG) separation
1 . 662 0 n/a

2 1 110.33 .15

3 .3 244.5 .1
Array elements are omnidirectional.
Step size for analysis is currently 1 degrees.

vavelengths below the array.
Array elements are horizontally polarized.

G-toggle presence or absence of ground plane

P~toggle polarization of elements

H-change distance from array to ground plane

D~toggle omnidirectional elements or 1/2 wave dipole elements

—

Screen display of change menu.

to the image antenna drive when the polarization is
horizontal.

The "ARRAY" program assumes that the ground
plane is an ideal conductor. In practice this is never
true. The reflectivity of the earth is a function of the
local complex dielectric constant (e) for a given fre-
guency. While it varies geographically, in general the
lower the frequency the more ideal the earth appears.
The reflectivity also varies with the incident angle. For
horizontal polarization, the closer the angle is to the
horizon, the closer the earth appears as an ideal con-
ductor and the more accurate the program. Below 10
degrees or so it is virtually always accurate. For verti-
cal polarization, the higher the angle is above the
horizon, the more accurate the program. Something
strange happens with vertical polarization at low
angles. At angles below 20 degrees or so, the phase
of the vertically polarized reflected wave is actually
shifted 180 degrees, just as one would expect with
horizontal polarization! As the angle increases, the
reflected signal phase quickly shifts 180 degrees back
to nearly 0. Therefore, for low angles, it is actually
more realistic to model real-world vertical polarization
patterns by specifying horizontal polarization. This is
one reason why it is so important for a vertically pola-
rized antenna to have a good ground plane if you want
significant signal energy gain at low angles.

Even though the earth is not an ideal ground plane,
the program is still useful in determining the location
of peaks and nulls. In general, with the non-ideal earth,
the location of the peaks and nulls will remain approx-

FIGURE 5

FIELD STRENGTH IN dB
REL TO | ELEMENT
AT | amP

PUSH ANY KEY
TO CONTINUE

180 DEG O DEG.

shtt-PriSc FOR PLOT

A log plot of the vertical pattern of the 3-element Yagi
mounted 1 wavelength above a ground plane.

imately correct but the amplitude of the peaks and
depth of the nulls will be diminished.

plotting

Plotting routines are provided by lines 1150 and 1630.
They are polar plotters converting the angie and
magnitude to x,y coordinates and plotting the results
on the screen. Both contain auto-scaling. The fieid
strength plot routine scales the field strenth amplitudes
so that the highest level is 1.0. The log plotter logs
the data and scales it so that the highest 25-dB range
is plotted.
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51000 mnzpreavpLiFiers | R

NF G P(1 dB) $ The "ARRAY" program.

WLA21m SdB 13dB sdBm 57 ;g :I-v-----a.----.-.--..---t-.-:;;;;;:o.-aooosaoo.loo.sd--o-t-oollotll-o-.
WLAzzm 4 11 12 61 33 : A linear ;;r;:n:r:r;n-“?:;ttxﬂ plotter

"1 VERSION 1.0 11/87

e seanan

WLA23m 4 23 12 87 e

70 "Main Program
WLA24m 3 20 18 109 B0 DIM E(361),UNIT(361),L{361), H{25), THETAL(25}, DI25])

90 GOSUB 170 ‘Get input parameters
100 GOSUB 490 ‘Calculate field st th
430!50MHZ CONVEHTER 110 GOSUB 3380 ‘Print main menu hites
120 = E a e E 20 '1 - -
ch431 .1 Sﬂv 20dB 99 2 ;:vi:fi:: IF As THEN 1 nput menu choice

140 ON P GOSUB 1150, 1630, 2170, 90, 2740, 2150
150 GOTO 110

e I R A R

LR

170 'Getting input parameters

180 CLS:INPUT"How many elements in this linear array®;E

190 CLS:PRINT"What is the magnitude of element 1 current”

200 PRINT®"(1 amp im often convenient, it need only be relative)®

o=

4-";,_‘9

o 210 INPUT Mi1) ‘H(?) defines the element currents
220 FOR J=2 TO E
230 PRINT*What ‘e the magnitude of element current *";J;" rel to element 17°
240 INPUT HM(J)
250 PRINT*What is the phaseiin deg) of element *;J;" rel. to element 17"
260 INPUT THETA(J)
270 PRINT*"How many wavelengths from element ";J;" to element *";J-1;"7"

280 INPUT DtJ-11)
WILAM TECHNOLOGY, Div. of 290  MEXT J
300 CLS:PRINT:PRINT"ls each element:":PRINT"0O-omnidirectional or;
wl_COMM ELECTRON'CS |Nc‘ 310 PRINT*D-u half vave dipole®
320 A9=INKEYS:IF A®="*" THEN 320
P.O. Box 5174, MASSENA, N.Y. 13662 330 IF AS="c" OR AS="0" THEN EL=0:GOTO 360
,8334 340 IF As="d" DR AS="D" THEN EL=1:GOTD 360
{3‘5} 769 350 GOTO 300

360 CLS:INPUT"What etep eize in degreea for the anayeis®;ST

» 123 70 CLS:PRINT:INPUT®*Im there a ground plane beneath the array(Y/N)®";:As
380 IF AS="Y" OR A8="y" THEN 400

390 GP=0:EEND=360:RETURN 'GP indicstea existence of ground plane

400 GP=l:EEND=180

410 INPUT*How many wvavelengthe belov the array is the ground plane® ;GPWL
ANTENNA MODELING 420 PRINT:PRINT®"Are the array elements:” PRINT"H-Horizontally polarized or;"
430 PRINT*"V-Vertically polarized?®

e, 440 AS=INKEYS:IF AS="" THEN 440

450 IF AS="h" OR AS="H" THEN POL=0:RETURN

460 IF AsS="v"® OR As="V*® THEN POL=1:RETURN

S A 470 GOTD 420

e P L L L R R

- . 490 ‘'Calculating field strength for each degree of angle
r mr
- q

500 ‘Output im E(D-359)
510 CLS
520 FOR DEG=0 TO EEND STEP ST

530 LOCATE 12, 25:PRINT"Working an *;DEG;* degree angle.®
Easy to use, with menus, and optional mouse Enter 540 ANG=DEG/57. 2975 ‘converts degrees to radians
? oo " st sirisod sl Dokt 550 CO=COS(ANG)
parameters, and.get a coior coded sinusowdal projection 560 EL=1 THEN SI=SIN(ANG-1.5708):IF ABS(SI)<.001 THEN RT=0:G0TO 610
of a MW or SW antenna Maove over the projection 570 that statement defined sintangle+90 degrees!for later
with a mouse or cursor and read the gain at that point 580 :1IF EL=1 THEN GOSUB 1090:RT=H(1)+HDIP:GOTO 610
590 that statement defined the mag.of element pattern if dipole
LONG WIRE PRO models long wires, vee s, dipoles 600 RT=mM(1)
ind rhombics displaying a simusoidal projection $40 610 IT=0:D=0
620 FOR 1=2 TO E
VERTICAL PRO models single verticals or arrays 630 D=D+D(I-1)
displaying a sinuscidal projection, a ground wave plot, 640 IF EL=1 51)<.001 THEN HAG=0:6G0TO 670
650 IF EL=1 THEN GOSUB 1090:MAG=H(1)«HMDIP:GOTO 670
and the /mpedance of each element $80 660 MAG=H(1)
. " 670 THET=THETA(1)+6. 283DeC0+57. 2975
IBM PC compatible, DOS 2.0 or higher 256K, CGA or EGA 680 GOSUB 1010 ‘changing mag and phase to rectangular
color required Ipternational orders add $5 shipping 630 RT=RT+*REAL:1T=1T-IN
= 700 NEXT 1

710 REAL=RT:IN=IT

5 GPSlLON co 720 GOSUB 1060 ‘changing from rect back to polar
ol 730 E(DEG) *MAG

740 NEXT DEG

Box 715, Trumbull CT 06611, (203) 261-7694 750 IF GP=1 THEN GOSUB 780 ‘this doea the ground plane calce
760 RETURMK
SRR i m e e e e e e - =
e 124 780 *this sub accommodates ground plane in field

790 ‘generate image pattern
BO0 HAG=1:1F POL=0 THEN THETA=180 ‘accounts for phase of ref.due to polarity

B10 IF POL=1 THEN THETA=0
D TO 360 STEP ST

-
820 ) G
u scrl e 830 "0+COS5 ¢ (DEG-901/57. 2975 *thia rotates pattern -90 deg
B840 D=2+GPWL

850 LOCATE 12, 22:PRINT*Working on image pattern, ";DEG;" degrees.
860 MAG=1:THET=THETA+6. 283=D«C0+57. 2975
0 a aro GOSUB 1010 'polar to rect
-]:-1u) RT=1+REAL:1T=1IN
aso REAL=RT:IN=1T
500 GOSUB 1060 'changing rect to polar

cal‘ TDII Free 910 UNITI(DEG) =MAG
920 MNEXT DEG
930 'we nov have image pattern

(nrders OHIV) 940 'multiplying image and array patterns

950 FOR DEG=0 TO EEND STEP 5T

1 (800) 341'1522 960 E(DEGI=E(DEG) =UNIT{DEG)
970 NEXT DEG

980 RETURN

Have your credit card a0 - Smeaeaee e

1000 ‘changing polar coordinates HAG AND THET to rectangular REAL AND IR

1010 REAL=MAG=COS(THET/S)
Ham Radio Magazine
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1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1450
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
L1770

I.LHJh
ia10
1820
1830
1840
1850
1860
1870
1aao
1890
1900
1910
1920
1930
1940
1950
1960

1€
1990
‘l-(au

IN=HAG=SIN(THET/57. 2975}

RETURN

‘changes rectangular coordinates REAL AND IM to wagnitude MAG
HAG={REAL*2+IH*21*.% ‘changes rectangular to magnitude

RETURN

"this sub returnes a value MDIP vhich is the gain factor of dipole e
HDIP=((COS(1.57«COS{ANG+1.3570811)1/S1)

RETURN

L T Y

‘plotting field strength data

SCREEN 2:CLS

CIRCLE (320, 1001, 239

CIRCLE (320, 100), 192

CIRCLE (320,100, 144

CIRCLE (320, 100), 96

CIRCLE (320, 100), 48

LIKE (80, 100)-(5560, 100}

LOCATE 23, 1:PRINT"shft-PrtSc for plot®

LOCATE 3, 2:PRINT*Pumh any key®

LOCATE 4, 2:PRINT*To continue®

LINE (320,0)-0320, 2001

LOCATE 13, 72:PRINT*0 deg*®

LOCATE 12,10 :PRINT"1"

LOCATE 12, 15:PRINT *.8°"

LOCATE 12, 21:PRINT®. 5"

LOCATE 12, 27:PRINT". 4"

LOCATE 12, 33:PRINT". 2"

LODCATE 1, 2:PRINT"Relative Field Strength®

LOCATE 13, 3:PRINT"180 deg."

GOSUE 1470 ‘sizing data, finding min and max

SCALE=1/HAX 'mcale factor to make max=l

N1=320:Y1=100

FOR DEG=0 TO EEND STEP ST
M=SCALE*E(DEGI : A=DEG
GOsSuB 1550
LINE (X1,Y¥1)-(X,Y! ‘drave lines betwesn xl yl pointm
XKl=X:¥1l=Y
NEXT DEG
AS=IHKEYS:IF AS="" THEN 1440
RETURN

‘this sub sizes the data, finds min and max
HIN=1000000! :MAX=-1000000!

FOR DEG=0 TO EEND STEP ST

IF MAX<E(DEG) THEN MAX=E(DEG)
IF HIN>EI(DEG! THEN RIN=E(DEG)

NEXT DEG
RETUHH

*thim mub returne x,y coordinates for unit plot
'‘given inputm of magnitude H and angle A in degrees
X=320+240+H+COS(A/S7, 2975)
¥Y=100-100=H+SIN{A/ST, 2975}
RETURN
L T
*Plotting in dB the highest 25 db of magnitude data
GOSUB 1990 ‘logging data
GOSUR 2080 ‘determines scale
SCREEN 2:CLS
CIRCLE (320, 1001, 239
CIRCLE (320, 1003, 192
CIRCLE (320, 1007, 144
CIRCLE (320, 100), 96
CIRCLE (320, 100), 48
LINE 180, 1001 -i560, 1001
LOCATE 23, 1:PRINT"mhit-PrtSc lol plot®
LOCATE 5, 2:PRINT*Push any key
LOCATE 6, 2:PRINT*To continue®
LINE ¢320,01-1¢320, 2001}
LOCATE 13, 72:PRINT"0 deg”™
LOCATE 12, 10 :PRINT OUTRING
LOCATE 12, 15:PRINT OUTRING-5
LOCATE 12, 21:PRINT OUTRING-10
LOCATE 12, 27:PRINT OUTRING-15
LOCATE 12, 33:PRINT OUTRING-20

LOCATE 1, 2:PRINT"Field Strength in db *
LOCATE 2, RINT*Rel to 1 element®
LOCATE 3 PRINT®"ALt 1| amp*®

LOCATE 13, 3:PRINT® 180 deg.*

SCALE=1/235
X1=320:Y1=100
FOR DEG=0 TO EEKRD STEP ST
H=SCALE+{ (LIDEG)-OUTRING+25)):A=DEG ‘this scalea data
IF H<0 THEN Nn=0
GOSUB 1550
LINE (X1,Y1)-(X,¥)
1=X:¥l=Y
NEXT DEG
AS=IKKEYS:1F AS=°"" THEN 1440
RETURN

*this sub changes the data to db's rel to mingle element
MIN=1000000! : HAX= - 10000008
FOR DEG=0 TD EEND STEP 5T
IF EV{DEG)=0 THEN LIDEG)=-100:00T0 2040
LI{DEG)=B. 686+LOGIE(DEG) )

CALL FOR ORDERS

1(800) 231-3057

1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1-713-771-7759

ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED

L
New lcom IC 78 Trades wantoed
Kerwood TH TH25AT Tradke n your old HT
15440 SIAT Cail

Konwood TS 1405 Chall for tracke
New Kenwood TM-721A, motule Call

' .‘Mu er 70 cm Fig

o Avalablo Cal
449 00
2300 00

HJuJiM‘nhl'
HEIL HMS Des
NYE MB5A T
Alpha Deltia
CSI Prvate F

. L
Van Goed

Birdd ¢

The 395 up CALL
Belden 9913, B267 Sioek Call
MNew Ten 1 Cierarn VDR ngg extr gorcingire 1RG5 00
MICA Cay e

Ansta SWH Brdge 3.30 MKz

BI1SP-PL259 Sdverpl,

B2.61 N Male (Amphe;
B2 21006 N Male (9913)
[\l..,t-u Female UHF

Al X
plus Elbow PL259-50:

“}f s 67 lf
USED EQUIPMENT
All equpment, used, clian wattanty and 30

iy gl Sin e

price telunded it not &

trade aga

Don's Corner:

Use it o lose !

Our new WARC bands cuped It wec

¥ O
Aclve, other inie

gelonihe stick

to petitcn 1he FCC o realiocate thom! What

Spnng & ust around the ot 51z

paromescts noen! Call Inckyy and «

warg Madson & your ore s

POLICIES

Mimimum order $10.00 A VISA or C OO All phees

FOB He
nolice llems
ol your order
tory warranty plus Madson
Bird and Belden products in aluck Call today.

MAD 5@[@

Electronics Supply

110 change without
-n'ruln-(hllu . 3
full tac

1 except as
tapect 1o o sabie. Call arn

=y
3621 FANNIN [‘.

A
HOUSTON, TEXAS 77004 @
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:

« Copy circuit on TEC-200 film using
any plain paper copier

* |ron film on to copper clad board

* Peel off film and etch

SATISFACTION GUARANTEED
convenient 8%z x 11 size

5-Sheets for $3.95
10 sheets only $5.95
The MEADOWLAKE Corp.

DEPT. M, P.O. Box 497
Northport, New York 11768

» 126

VH F' UHF POWER DIVIDERS

AF power dividers provides 1he
st way lo leed in-phase 2 and 4
antenna arrays 10 maximae system
gain and ol the same time reduce
losses 1oa minimum. Covering 144
thru 1286 MHz, this series of VHF/
UHF powar dividers are pre rr HF
devices designed 1or a long service
e with low SWH and broad op
wtaling bandwidih

Extiuded aluminum body with o
durable anamel linish in addiion 1o
silicon sealing at connector Nanges
% in @ ruggedired unit lor all
atray ir llationy. Availabile with
N-lype connectors only, these
units are uncondilionally guaran
toad tor 2 years

MODEL CONFIG PRICE
144-2P {2 ports) $54 00
144-4P {4 ports) $61.00
220-2P {2 ports) $53.00
220-4P 4 ports) $60.00
430-2P (2 pgris) $51.00
430-4P {4 ports) $50.00
902-2P (2 ports) $51.00
902-4P (4 pons) $59 00
1286-2P (2 ports) $52.00
1296-4P (4 ports) $60 00

SHIPING ROT INCLUDED

STRIDSBERG ENGINEERING, CO.

. P.O. Box 7973 ® Shraveport LA 71107 @ USA
Phane’ (318) BES-0523 &

v 127

ﬁuick’h‘tsm’. Loop, & Dipole Kits

Fast & Easy to Build

Everything included

* Failsafe visual instructons

measuring / <umng

* Finish antenna in minutes

Quality Componenis

* Presoldered Amphens| PL259)

*  Kinkproof Superflex wire

* Fully insulated, wx sealed,
ro-corrode, [ow noive design

dipale coverage M- 10

dipole coverage 4010

dipole coverage J0-10
* Marconi Adaprer kin  § 495

= X06F Dacron 2504 line $11.93%

f * Loops. dipoles. feedlines., etc.
Fastest Antennas in the West Add 35 Shipping & Handling

AntennasWes Catalog $1 by 11 class mail
801) 373-8425  Box 50062-H. Provo, UT 84605

* Full Size GSRV' S35
* Half Size GSRV $2495
* Quarter Sze GSRV $1995

* Antenna Launcher kit §14.9%
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2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
282C
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
J060

IF HAXK<L(DEG) THEN MAX=L(DEG)
IF HIN>L{DEG) THEN HIN-L(DEG)

‘this sub determines the scale

OUTRING=5+INTIHAK/S)+5 ‘outring 18 the nearest 5db increment
CENT*OUTRING-25
RETURN

T T T T T T T
SYSTENM ‘sends executior back to dos

B )
"printing out data

CLS:GOSUB 1990 "logging data

PRINT"Do you want to:":PRINT® S-print on screen®:

PRINT® P-print out on printer®

PRINT® Q@-quit®

AS=[NKEYS:IF AS="" THEN 2220

IF AS="g® OR AS= THEN GOSUB 2460

IF AS="p® OR AS="P" THEN GOSUB 2580

IF AS="g"™ OR AS="0" THEN RETURN

GOTO 2170

‘this sub prints the parameters on the acreen
PRINT:PRINT E;* Element linear array”:PRINT
PRINT*Element magnitude phase ! DEG) weparation®
PRINT® 1*, M(1)," O n/a

FOR 1=2 TO E

PRINT I, Mi(I), THETACI), DtI-11

NEXT 1
PRINT
IF EL=0 THEN PRINT®"Array elements are omnidirectional,
IFf EL=1 THEN PRINT"Array elements have 1/2 wvave dipole pattern.
PRINT*Step mize for analysise ie currently *;S5T;" degreea.®
IF GP=1 THEN 2410
RETURN
PRINT*Ground plane im *;GPWL;*® wavelengths belov the array. "
IF POL=0 THEN PRINT®*Array elements are horizontally polarized.*®
IF POL=1 THEN PRINT"Array elements are vertically polarized.*
RETURN

CLS'printing out on screen
GOSUB 2280 ‘prints out parameters
PRINT:PRINT"ANGLE FSIVOLTS) REL GAIN TO ! ELEMENTIDB)
PRINT
FOR DEG=0 TO EEND STEF ST
PRINT DEG, E(DEG); TAB(31) L(DEG)
NEXT DEG
PRINT"Hit any key to continue"
Bs*IHKEYS:IF Bs="" THEN 2540
RETURN
"printing out on printer
CLS:PRINT"Sending to printer®
LPRINT E;* Element linear array®:PRINT
LPRINT*Element magnitude phase aeparation®
LPRINT® 1 1 o N/A®
FOR 1I=2 TD E
LPRINT E,M(I), THETACI), DiI-1)

NEXT 1
LPRINT:LPRINT®"ANGLE
LPRINT

FOR DEG=0 TO EERD STEP ST

LPRINT DEG, E(DEG);TAB(31) L(DEG)

NEXT DEG

FSIVOLTS? REL GAIN TO | ELEMENT(DB}

L R

‘change parametera

GOSUB 2280 ‘prints out current parameters

PRINT:PRINT"Do you want to change:"®

PRINT"E-wlement parameters”

PRINT"G-toggle presence or absence of ground plane

PRINT*P-toggle polarization of elements

PRINT*H-change distance from array to ground plane

PRINT*D-toggle omnidirectional elements or 1/2 wave dipole elements®
PRINT*S-change step size of analysis®

PRINT*A-analyze"

AS=INKEYS:[F AS 2840
IF A% OR AS GOSUB 2990
IF A% OR AS GOSUB 3160

GOSuUB 3210
GOSUB 3260

IF AS OR AS=
IF ASs= OR AS
IF As= OR A%- CL5:60TO 100
IF A%="d"™ OH AS GOSuUB 3310
IF A9="g® OR A%+="S" THEN GOSUB 2940
CLS:GOTD 2750

‘changes step size of analyalms

CLS:PRINT"Step size i8 currently *;5T; "degrees.
INPUT*What nev step size in degrees®;ST

RETURN

‘changea element parameters

CLS: INPUT"Which element to change®:R
CLS:PRINT:PRINT"element magnitude
PRINT R,MtR), THETA(R), DiR-1)
PRINT

PRINT*Da you want to change:
PRINT*H-magnitude®

PRINT*P-phase® :PRINT*S-separation in wavelengthe®

phase (deg! separation®




==m : SYMBOL OF ENGINEERING INTEGRITY. . .QUALITY
AE‘ERIT&QF\»! WORKMANSHIP. . .RELIABLE LONG-LIFE PERFORMANCE

AL-80A LINEAR AMPLIFIER

The AL-80A will provide a signal output that Is within 1/2 “S$" unit
of the signal oulput of the most expensive ampiifier on the
market—and at much lower cos!‘.

The Ameritron AL-80A combines tne economical 3-5002 with a
neavy duty tank circuit to achieve nearly 70% efficiency from 160
to 15 meters It has wide frequency coverage for MARS and other
authorized services. Typical drive is 85 watts to give over 1000 watts
PEP 5SB and 850 watts CW RF output A new Pi-L output circuit for
80 and 160 gives full band coverage and exceptionally smooth
T-:_Jr'nr-g

Size: 15%"D x 14"W x B"H Wgt 52 Ibs

AL-1200 LINEAR AMPLIFIER
3CX1200 TUBE

Full legal output with 100 watts drive

AL-1500 LINEAR AMPLIFIER
8877 TUBE

Full legal output with 65 watts drive

The cooling system in both amplifiers keeps the
tube safely below the manufacturers '_]?mgs van
when operating at 1500 watts output with a steady
carnier. The filament supply has inrush current lirmit ting
to insure maximum tube |ife

AL-1200
AMPLIFIER :
e Size: 18'%2"D. x 17"W x 10"H Wagt 77 lbs

AlL-84 ATR-15 TUNER
LINEAR The Ameritron ATR-15 is a
OO0 watt "T" network tuner

| AMPLIFIER

covers 18 through 30 MHz
Y 10 dedicated bands. Handles
ull legal power on all amateur
bands above 18 MHz

The Ameritron AL-84 is an economical amplifier using four Five outputs are selected from a heavy duty antenna switch
5MUA tubes to develop 400 watts output on CW and 600 allowing the rapid choice of three coaxial lines, one single
watts PEP onSSB from 160 through 15 meters. Drive required terminal feed or a balanced output An internal balun pro-
s 70 w WDlCGI 100 w max. The passive input netwo r'.t vides 11 or 41 ratios (user selectable) on the balanced output
:’_rl-}&-?".TS a low SWR input to the exciter Power input is ?0C terminals
watte The AL-84 is on excellent back-up, portable oOf
begnners ampl ifier Lrt’ ]I- e Jr1|r Wi Attmeter ang s standard in the
) ATR-15 It accurately reads en pe powers up to 2ZKW
€ W ox 5H x 122D Wat ('-".".- b Size 6'H x 13%a W x 10 [ '..A_.'qf 14 Ibs
RCS-4 : RCS-8V
FOR CONVENIENT Remote COAX Swiiches FOR SPECIAL
INSTALLATION APPLICATIONS

Selects up to five antennas

Loss at 150 MHz: less than 1 dB
VSWR: under 12 to 1 DC to 250
MHz

No control cable required
Selects one of four antennas
VSWR: under 11 to 1 from 18 to
30 MHz o
Impedance: 50 ohms Impedance: 50 ohms
Power capability: 1500 watls - e Power capability: 5 kW below
average. 2500 watts PEP AMERITROR *i v e 30 MHz. 1 kW at 150 MHz

maoximurm

Available at your dealer. Send for a catalog of the complete AMERITRON line.

AMERITRON

2375 Dorr Street » Toledo, OH 43607
For more information: (601) 323-9715 » Technical inquiries: (419) 531-3024
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3070 PRINT*"F-finished~

3080 AS=INKEYS:IF AS="" THEN 3080

3090 IF A$="m" OR As$="M* THEN INPUT"What ia new magnitude";M(R):GQTO 3010

3100 IF AS$="p" OR AS="P" THEN INPUT"What new phase(in deg)";THETA(R):GOTO 3010
3110 IF AS="s" OR AS="S" THEN INPUT"What new separ. (in wvlths)";D(R-1):GOTO 3010
3120 IF AS$="f" OR A$="F" THEN RETURN

3130 GOTO 3010

3140 RETURN

3150
3160 ’'toggles presence of ground plane
3170 IF GP=1 THEN GP=0:EEND=360:RETURN
3180 IF GP=0 THEN GP=1:EEND=180:RETURN
3190 RETURN

3200 °
3210 ‘toggles polarization of elements
3220 IF POL=0 THEN POL=1:RETURN

3230 IF POL=1 THEN POL=0:RETURN

3240 RETURN

3250
3260 ‘changes distance from ground

3270 PRINT

3280 INPUT"What is newv distance from array to ground in wavelengths”;GPWL
3290 RETURN

3300
3310 ‘taoggles omni or dipole element patterns
3320 IF EL=1 THEN EL=0:RETURN

3330 IF EL=0 THEN EL=1:RETURN

3340 RETURN

3350
3360 ’
3370
3380 ‘This sub prints the main menu

3390 C€LS:PRINT"Do you want to :":PRINT" 1-plot field strength data”
3400 PRINT " 2-plot data in db"

3410 PRINT " 3-print out data":PRINT" 4-start over"

3420 PRINT" 5-Change Parameters":PRINT" 6-gquit”

3430 RETURN

3440

B R R I I

B L N R N L T

printing

The calculated patterns can be displayed on the screen or sent to a printer.
The output contains each data point in both field strength and dB.

changing parameters

The change parameters routine, located at line 2740, is most worthwhile fea-
ture of “ARRAY". It allows the operator to change any of the antenna parameters
easily and analyze the new data quickly.

BASIC compatibility

These are the only non-generic basic statements used: ““Screen 2", which
places Microsoft BASIC in high resolution graphics mode; “LINE’’, which draws
lines between two screen coordinates; and ““CIRCLE’’, which draws a circle of
a given radius at a designated screen location. The plot routines are written around
standard IBM graphics providing a resolution of 640 by 200. These commands
should be easily adaptable for noncompatible forms of BASIC. The circles rou-
tine is not essential.

example

There have been some great articles in Ham Radio on Yagi antennas. While
somewhat difficult, it is possible to derive the driven and induced currents in
a Yagi array. Walter Schulz? described a three-element Yagi and calculated the
element currents. Since the log plotter in the program uses 1 A in one element
as a reference for 0 dB, the element currents are scaled so that the driver cur-
rent is 1 A. The values for this three-element Yagi are:

Element Current Rel Phase Separation in
wavelengths

1 0.662 0 N/A

2 1.0 110.33 .15

3 0.5 244.5 A

The program can first look at the vertical (from the side) field strength pattern

66 February 1989

in free space. Omnidirectional ele-
ments are used because each dipole
element appears omnidirectional from
the side of the Yagi.

Figure 3 is the resuiting field
strength plot. An ideal ground plane
can now be added. Assume the Yagi
is horizontally polarized and mounted
1 wavelength off the ground. (This is
equivalent to 65 feet for a 20-meter
beam.)

Figure 4 is the menu displayed for
adding the ground plane and associat-
ed parameters.

Figure 5 shows the resulting field
strength plotted with the log plot rou-
tine. On the plot, 0 dB is the field
strength that one element in free space
would have with the same drive cur-
rent of 1 A. On 20 meters the Yagi's
primary lobe fires upward about 14
degrees.

conclusion

The “ARRAY" program, fig. 6, was
primarily developed as an educational
tool and will help anyone with a per-
sonal computer gain insight into anten-
nas and resulting patterns. I'd be
interested in receiving any comments,
corrections to the program, or sugges-
tions on possible improvements.

A written copy with comments and
a 5-1/4 inch MS-DOS DSDD floppy
containing the program is availabie
from the author for $15.00.
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1. Walter Schulz, Jr., “Key to 3-Element Yagi Design,”’
Ham Radio, March 1984, pages 48-51.
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SHORT CIRCUIT HOTLINE

Building a current ham radio project? Call the
Short Circuit Hotline any time between 9 AM and
Noon, or 1 to 3 PM — Eastern time — before you
begin construction. We'll let you know of any
changes or corrections that should be made to the
article describing your project.

{See “Publisher’s Log.” April, 1984, page 6, for

details.)
603- 878- 144|




A 220-MHZ
9600-BAUD

DATA RADIO SYSTEM FOR

PACKET

By Fred B. Cupp, W2DUC, 27 Crescent Road, Fairport, New York 14450

echniques, equipment, and software for Ama-
teur Packet Radio evolved in response to the
medium’s emerging needs. In packet’s early
days, the development of a dedicated controller, or
TNC, presented a major stumbling block. Once this
prablem was overcome, the TNC was used with conven-
tional 2-meter FM radios and telephone-type 1200-baud
modems ta get stations on the air and communicating.

The Packet Bulletin Board System, or BBS, was the
next innovation. The WORLI operating system, devel-
oped for the Xerox 820 computer board, has seta ‘‘de
facto’* standard for BBS software running on other
machines — usually an IBM PC or clone. These BBS's
have made mail forwarding on VHF a practical reality.
They serve as local information centers and Amateur
electronic mait networks.

Now there's interest in the formation of true electronic
networks which will use intelligent node controllers to
handle the traffic between distant stations automati-
cally. There are still many questions to be answered, but
at least three distinct groups are working on particular
networking methods. Butin the midst of all this activity,
there’s one item which seems to have been overlooked.

Dedicated high-speed radio links will be needed for
network support, no matter what protocol finally
emerges as the standard. There have been several com-
plete radio modems advertised in ham magazines
recently, but the cost of these units is rather steep com-
pared to what we pay for the rest of our packet gear. In
search of a low-cost alternative, N2AMK and | began
experimenting with high-speed packet in the spring of
1987. Here are the methods and equipment we tried for
running 9600 baud on 220 MHz using modified commer-
cially available equipment.

One of the ways used to encode digital data on an RF
carrier, Audio Frequency Shift keying (AFSK), is rather
wasteful of bandwidth. Audio Phase Shift Keying
{APSK) is better, but stillisn’t the ultimate. Current liter-
ature indicates that direct frequency modulation of the
carrier by a digital signal is the most efficient method,
especially in the presence of noise as the signal gets
weaker.

Toreduce the bandwidth of the transmission, you can
filter the digital signal to limit the spectrum without sig-
nificantly reducing the effectiveness of the received sig-
nal. Actually, this may be considered ‘‘rate-limited fre-
quency shift keying.”’ The trick is in the receiving end,
where it’s necessary to establish references for decod-
ing the digital signal and regenerating the original TTL
level signals.

For more information read “The TEXNET Packet
Switching Network-part 2," published in Ham Radio,
April 1987. Another good reference is the paper by Steve
Goode, K9NG, in the fourth ARRL networking confer-
ence book. These articles provide good background on
digital transmission and the problem of envelope or
group delay. We've also included our own ‘“Layman’s
Guide to Data Transmission’’ at the end of this article.

Group delay is also called “frequency/phase non-
linearity.”” Simply stated, digital signals are comprised
of a variety of frequencies depending on the number of
“ones’ and‘‘zeros’’ in the data stream. If the higher fre-
quencies pass through the system with different time
delays than the lower frequencies, the clock recovery
and the decoding of the bit stream will be poor. There
are two possible methods of correction.

The first method {used in TEXNET) is to insert
frequency-variable time-delay circuits in the receiver
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CONTINUOUS COVERAGE ANTENNAS
FOR COMMERCIAL & AMATEUR SERVICE

Model AC 1.8-30

® SWRMax 2:1, 1.4:1 average from 1.8 to 30 MHz
@ Can be installed in approximately 80 ft. space
® |deal for commercial services for multi fre-
quency operation without the need for
antenna tuners or additional antennas
® Handles 1 KW. 2 KW PEP ICAS
® Higher power models avallable on
special order. Contact your
deaqler or factory

W THANSITONME

1.8 to 30 MHz

US Patent No. 4511.898

Model AC 3.5-30
® SWR less than 2:1 trom 3.5 to 30 MHz
o Complete assembled. Balun terminated with
stondard SO-239 connector
® Power capabillity 1 KW - 2 KW PEP ICAS. Higher
powet model s available on special order
® Designed for 50 ohm feedline
@ Weather prootf balun and balancing network

e m

T t:r
Us Potent No. 4.423.423

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Quality Communication Products Since 1932

Al your Distributors.  Write or Call.
-] 10 Canal Street, Bristol, PA 19007 m
(215) 788-5584

3.5 to 30 MHz

$ .50

SHIPPING & HANDLING
ADD 54 00

Every month Monitoring Times brings
everything you needto make the most
of your general coverage transceiver:
the latest information on international
broadcasting schedules, frequency
listings, international DX reports,
propagation charts, andtips on how to
hear the rare stations. Monitoring
Times also keeps you up to date on
coverage government, military, police and fire

e ETCVCIg networks, as well as tips on monitor-
with ing everything from air-to-ground and

u- ship-to-shore signals to radioteletype,
Monitoring

' ELCRGTE
most of your
general

facsimile and space communications.
ORDER YOUR SUBSCRIP-
TION TODAY before another issue
goes by. In the US., 1 year, $18;
foreign and Canada, 1 year, $26. For
asampleissue, send$2 (foreign, send
5 IRCs). For MC/VISA orders ($15
minimum), call 1-704-837-9200.

Times!

Monitoring TIMES

Your authontative source,
eveny month.

P.O.Box 98 A
Brasstown, N.C. 28902
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output to correct or compensate for the distortion
caused by the receiver IF filters. The second istouse a
class of filters which have been designed for ““flat”’ group
delay. The advantage in using the second method s that
it doesn’t require adjustment to match the particular
receiver IF.

We looked through several manufacturers’ catalogs
and found a class of IF filter intended for use in the digi-
tal control links of cellular telephones. The filters are
produced by Murata-Erie, which also manufactures the
filters used in the Hamtronics radios. The filter pinout
and physical size are identical.

Armed with some sample filters, we got our project
underway and built two systems — one at W2DUC,
another at N2AMK. The test path was about 18 miles
and over enough hills to require 10-watt “afterburners,”’
especially during the summer when the trees were in
leaf.

Design goals

In planning our tests, we decided not to use surplus
equipment because we couldn’t be sure others would
be able to find the same parts. Instead, we used relatively
standard parts and easy-to-obtain modules. Modular
units let you make modifications without reworking a
large unit.

Because we wanted a system that could be set up with
aminimum of special test equipment, we had to keep the
number of adjustments to a minimum.

Although TEXNET used the Hamtronics FM-5 tran-
sceivers, they've received some poor reviews when used
in 9600-baud links. After talking with WA2GCF, Jerry
Vogt of Hamtronics, we decided to choose separate
modules for the exciter and receiver. These modules
were better suited to the modifications we wanted to
perform and were more stable than the earlier FM-5.

Our plan was to remove the phase modulator in the
Hamtronics TA-51 exciter module. FM modulation is
obtained by using a voltage variable capacitor (varicap)
in the crystal oscillator circuit. Netting to frequency is
achieved by summing the data with a DC voltage. You
can use the optional speech input, as well as the digital
data.

The receiver was very nearly “‘stock.” We modified
the squelch circuit to remove the hysteresis. The squelch
signal was brought out to be used as the carrier detect
input to the TNC. The discriminator output was brought
out to the modem board, with the receiver audio left
intact for voice use. For packet operation, simply turn
down the volume control.

For the application in this article it's assumed that you
are modifying a completely assembled pair of modules.
If you're building a new kit, simply leave out the parts
mentioned in the following changes.



FIGURE 1
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NET TO CHANNEL FREQ 1S DDNE 8Y

MIXING A DC LEVEL WITH THE

DATA WAVEFORM. THIS IS ON THE
DATA INTERFACE MOQULE.

. RELOCATE C17 TO PARALLEL C16.
. CHANGE VALUE OF R26 TO 6.8k.
. INSTALL MV2111 VARICAP AT LOCATION OF FORMER C13.

REMOVE €12, C13, C21 FROM ORIGINAL DESIGN.

INSTALL 47k FROM HOT SIDE FORMER C12 TO + OVEN TERMINAL.
(OVEN VOLTAGE INPUT BECOMES THE "DATA INPUT.”)

Changes to Hamtronics TA-51 220-MHz exciter for 9600-baud data transmission.

Exciter module changes

The exciters (from Hamtronics, Inc.) were originally
built in the normal voice form. The radios were then
tested on voice to assure proper operation. We discov-
ered that the path was a little too rough and built a pair
of 10-foothomebrew Y agis, which brought the signals
up to usable voice quality. While some 9600-baud oper-
ation was possible, there was still enough noise on the
signal to prevent perfect transmissions without retries.
The 2 watts of the exciters just wasn’t enough.

Adding the power amplifiers solved all the signal
strength problems and also took care of the antenna
switching loriginally external to the modules). Antenna
switching is included in the power amplifier modules.

As mentioned earlier, the major change was the con-
version from phase modulation to direct FM. In the origi-
nal circuit, Q2 was the phase modulator. The RF signal
had two possible paths, one through Q2 and the other
through capacitor C21. Varying the bias on Q2 caused
a variation in the contribution of the two paths, which
in turn caused a variation in the phase of the RF. Q2 was
converted to a straight-through buffer by removing C21.
C17 was part of a voltage divider in the drive path to Q2.
This was relocated to parallel C16, increasing the drive
to the stage (see fig. 1).

We modified the oscillator by removing two capaci-
tors which were in series with the crystal to ground and
installed an MVV2111 varicap in place of C13. A 47-k resis-
tor connected to the junction of the crystal and the
varicap provides the injection of the control voltage. We
used a terminal normally used with the crystal oven as
a connection point for the 47-k resistor and the incom-
ing control signal.

Because we were operating the radios inside a heat-
ed ham shack, we didn't need the optional crystal
ovens. However, you should use them in hilltop
applications. In this case you need some other means
of connecting to the 47-k resistor. {You can solder a
terminal strip to the underside of the pc board near
the oscillator circuit.)

Initial netting to the desired frequency must be done
without the data connected to the modem board. If the
voice option is available, just switch to voice; this will
leave a carrier for setting the frequency. If youdon‘tuse
a switch, disconnect (leave open) the data input.

The final modification involves bringing out the audio
signal from the microphone preamp to the voice-data
switch. Remove R21, the first resistor in the audio roll-
off filter. {You may insert a wire in the now empty pad
which connects to C9.) This picks up the signal at the
deviation control. To get full deviation on voice, we
raised the clipping level by changing R10 to a 3.3-k
resistor.

Receiver module changes

The receiver modifications are made primarily to cor-
rect the group delay in the [F strip. We performed
several tests to determine the necessity of changing
both the 10.7-MHz crystal filters and the 455-kHz IF
filter. We tried several combinations of crystal filters
with very poor resulits. It's necessary to increase the
10.7-MHz IF bandwidth by replacing the crystal filters
with a conventional FM broadcast-type IF ceramic fil-
ter. The original filter consists of four crystal filters (FL1
through FL4), so you must use a wire jumper to bridge
across the three empty positions that remain. (See fig.
2)
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Satellite TV is still full of the wonderment that
made it so popular in the early '80s. The
tinkerers are there, the programming is
there, and never has the cost of becoming a
dish owner been so low.

So, how do you find out about this exciting
entertainment?

Through publications devoted specifically
to satellite TV, that's how!

onsat

America's Weekly Guide To Satellite TV

OnSat is unsurpassed for the most up-to-
date listings of satellite programming. Dr.
Dish, Mailbag, and the Transponder Service
Watch are all geared to help you make the
best use of your satellite TV system. A
sample issue can be obtained for only $1.

The Complete Monthly Guide To Satellite TV
STV Guide contains over 300 pages of
programming information, product reviews,
home troubleshooting, and information

about satellite TV. A sample issue can be
obtained for only $2.

Both OnSat and STV Guide contain listings
for over 120 channels and Prime Time Grids
for over 50 channels. Subscribe to either the
weekly OnSat or the monthly STV Guide for
only $48 per year.

To start receiving the best in satellite TV
guides and information, call toll-free
(800) 234-0021. VISA™ and MasterCard
accepted.

STV Guide/OnSat
PO Box 2384 e Shelby, NC 28151-2384
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P4 ORIGINAL FILTER CIRCUIT
.

- CRYSTAL
FILTERS
REMOVED,
REPLACED

10 TMM,
CERAMIC i-#

- MODIFIED
FILTER
CIRCLIT

12V FEED

Partial schematic of 10.7-MHz filter change.
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=
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- - .
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= J I; cuT RI&
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£
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Partial schematic of receiver-module changes.

We replaced the 455-kHz second IF (FL5) with the
Murata-Erie digital IF filter. This unit has a center fre-
quency of 450 kHz instead of the conventional 455
kHz. We encountered no problems netting to fre-
quency, because the 5-kHz difference was well within
the ““tweaking’’ range of the receive crystal trimmer.
This filter fits the Hamtronics board with no modifi-
cations. (See fig. 3.)

Next, unsolder and lift the end of R15 at the junc-
tion with C24 and R16. This disables the normal AFC.
Connect the ““fast’”” AFC (terminal E6) from the modem
board to the open end of R15. The direction of AFC
action is right for centering an incoming signal. A wire



Simple and Easy.

Here’s the easiest packet radio yet,
you don't even have to buya TNC
to join the digital revolution. Just
let your PC do the work. Plug a
PC Packet Adapter into any ex-
pansion slot and get on the air in
minutes, just like an expert. And
you’ll still be able to use the PC for
other work! The complete VHF
. system is only $139.95!

Sophisticated, Too.

When you've mastered the basics,
use the PC*Packet Adapter for
simultaneous dual-band HF/
VHF, multiconnect, BBS, TCP/
1P, DXers PacketCluster, 2400
baud (and higher). Even use the
Developer’s Package to write your
own packet application.

PLUG INTO PACKET!

Software Included.

Unlike others, DRSI includes all
the software you need. The THS
terminal package has split screen,
file save/send, binary file transfer,
print, scroll, review and more.

2400 BAUD

Many areas are upgrading their
packet nets to this higher speed.
DRSI's M-24 modem for 2400
baud connects simply with no
modifications to your rig and lets
you operate both 1200 and 2400
simultaneously with your present
radio. Step up to this new speed
for just $79.95, today!

Call or Write

for complete

Product Catalog

FTDRSI

2065 Range Road
Clearwater, FL 34625
ORDERS: 1-800-999-0204
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QRZ CONTEST! ™

VHF Contest Software
for PC Compatibles

Now only $19.95 postage paid

— Covers: ARRL Sprints, VHF QSO
Parties, UHF, Jan. Sweepstakes,
& the CQ World Wide VHF WPX

- Menu driven and user friendly

— Color and options user configured

— Grids worked display on-line!

= Full dupe checking & log editor

— Full cursor cntrl. for data entry

- Handles multi-op contest stations

— Handles 4000 contacts with 256K

+ HF version available Jan. 1989

ATFAB Computers and Electronics
P.O. Box 4766

Maineville, OH 45039
(513) 683-2042

(—— Accepted
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Az

k Now you heavy Wind Gust Winc

micri-chip technology
vou Get All

HANDY, COMPACT SIZE: 2° " =
LARGE, EASY TO READ LCD RE

A

ADOUT Gt

L I
e on DG (Battenes Not
Inchuded) or AC with Optional adaptor « Rar

vour TWR3 SYSTEM COMES COMPLETE WITH = TWHS Weather

Computer = Angmometer & |

Collector {Ophional)

TYEAR Limited WARRANTY from Manufacturer!
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A Power-Packed Micro
Weather Computer for Your Station...

Reads Wind Speed (MPH/KPH) - Hi Gusts - Wind Direction « Rainfall
Temperature (Present-Hi-Low) - Wind Chill - Scans AN!

Protect Your Antenna & Hume;

ch o g Gt L ACT NOW! SEND TODAY!

These Exoting FUNCTIONS & FEATURES with the TWH3

" (9AM 10 6PM PST) Ca Re

WEATHER STAR

yiDIGITAR

(OPT!

10NAL)

Your SPECIAL
FREE BONUS
Order TODAY!
Rt;fnj-' Pa.'ue "3.29. 95
AVAILABLE OPTIONS

Rechargeable M Cad Battery Pack (Bl
Control Cable (ECAD) @z 14 95 (R

slairdess Desk Stand (D5K22)

Cable (ECAD

i 8905 » Please add 5165 1
Rain Gauge (RGY) S4995 » For e

CREDIT CARD ORDERS ONLY
CALL TOLL-FREE 1-800-882-7388 TODAY!

Or FAX Your Order 213-473-2325
AZMM7Y WEATHER STAR

11845 W Otymgee: Bl Sue 1100, Los Angeles, CA 90064 USA [Depl. HRZ)

AVAILABLE AT HENRY RADIO & ALL HAM RADIO OUTLETS!
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"A terrorist agent, representing an unknown
foreign power or an internal subversive
group, is bent on crippling or destroying
America's space program by operating an
illicit radio station from somewhere inside
our Lost Padres National Forest wilderness
area. A terrorist who has somehow gained
access to our secret digital codes, launch-
ing schedules and classified radio frequen-
cies required to cause our birds to
self-destruct, during or after launch.” And
so begins a new adventure for Tommy
Rockford, K6ATX.

Murder by QRM is packed with action.
Join K6ATX on an ill-fated search using
motorized hang-gliders and then as he
backpacks through the wilderness in search
of the hidden transmitter site. With the
launch of the space shuttle Conquistador
only hours away will Tommy be able to ferret
out the culprits before the fatal destruct
signal is sent?

This is the sixth and final ham radio
adventure by Walker Tompkins (the real
K6ATX) who became a silent key just before
the book was published. 194 pages, $5.00"

*For postage and handling add $2.50 ($3.50
for insured parcel post or UPS—please specify)

MURDER BY
QRM

ARRL, 225 MAIN STREET, NEWINGTON, CT 06111

The ARRL Data Book is back by popular
demand! Doug DeMaw, W1FB has com-
pletely revised and expanded the material
in this handy reference for the RF design
engineer, technician, radio amateur, and
experimenter. This one source has all of
those regularly used tables, charts, and
those hard-to-remember formulas. You'll
also find hundreds of popular circuit
diagrams of oscillators, mixers, amplifiers,
other active devices and their operating

parameters. This book can be used alone
or to complement The ARRL Handbook
and belongs in every technical library.
Here's a brief summary and chapter lineup:
Symbols, Conversion Factors and
Tables; Components and Materials
includes color codes, standard values,
toroid selection charts; Inductors and
Transformers; Time and Frequency
Measurement; Networks and Filters
covers attenuators and matching network
design information; Digital Basics is 88
pages of logic, TTL Circuits, specific device
descriptions, linear ICs, op-amp applica-
tions, and regulators; Antennas and Trans-
mission Lines; Catalog of Circuit Building
Blocks including audio amps, RF and IF
small-signal amplifiers, mixers, FM detec-
tors, oscillators, dc switches and amps, and
frequency doublers; Workshop and Lab
Practices. 234 pages, $12.00°

for the
RADIO AMATEUR

KIN

A collection of practical ideas
glesned from the pages of QST

“Gimmicks and Gadgets, Tricks of the
Trade." Since 1933, those words have been
used describe Hints and Kinks for the
Radio Amateur, but it has been almost
seven years since the last edition appeared.
Well, H&K fans, the long wait is over. The
12th in the series of the most popular QST
“Hints and Kinks'' contributions is now
available, and hams like yourself share their
innovations and wizardry. Like its predeces-
sors, this edition has been said to be almost
like having a radio club meeting on your
bookshelf!

Here's just a sample: In and Around the
Station: A Universal Equipment Stand, Safe
Power Wiring Practices, Stop the Fire, Not
Your Gear. Transmitting and Receiving:
A Two-Transistor Transmitter for 30 Meters,
Improvements for the HW-8, FT101ZD,
TS830S, SB200, and SB220. CW Hints:
Magnetic Switch for CW Tune Up, The
Sneaky Knee Key for Mobile CW. Com-
puters and Digital Modes: A Message-
Waiting Indicator for TNCs, Tips for the VIC
20, TRS80 and Apple Il. Antennas and
Feedlines: Inexpensive 30 and 12-Meter
Arrays, Retuning Traps for the WARC
Bands, Baluns, Tower and Rotator tips.
Shop Secrets: Tips on soldering and
making PC Boards and more! Tips on
Testing: Simple Logic Probe, plus 11 pages
of test equipment and tips. Portable and
Mobile: Power supplies, antennas, mobile
installation tips. VHF and UHF: Antennas,
amplifiers, CTCSS Tone Generator and
more. Power Supplies: Power Supplies
from Old Battery Chargers, High-Voltage
Supply for Mobile Amplifiers. Taming Inter-
ference: Telephone RFI, TVI, CATVI cures.
Miscellanea: COR and Timer Circuit,
World-Time-Finder Slide Rule, AFSK
System for FAX and more. 160 pages,
$5.00*
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Here's how.

Please fill out the
Magazine evaluation
card and mail it to
us. We'll tabulate all
the responses to
see what you do and
do not like.

There will be a
drawing of evalua-
tion cards. The
person whose card
is picked will win an
Orr Handbook. Help
us make the best
Amateur magazine
even better.

Also, each month
the author of the
most popular
WEEKENDER will
also be given a
Bill Orr Handbook.

MAGAZINE EVALUATION & SWEEPS ENTRY CARD
Here's YOUR chance to comment on this issue of HR and enter our monthly radio
drawing. Carefully read all the articles in this issue. Then, rate each article in this
issue. Also let us know what you think of our changes to the magazine. Each article
is marked with a letter on the last page.

Article ABCDEFGHI JKLMNOPQRST
| LIKE IT

OK

SORRY, NO.

MAGAZINE OVERALL cooo. ok NOT socooo_CI | like the (] Old [INew HR Better
NAME LI:::se Age
ADDRESS

CITY STATE _ ZIP

Please run more:
Please run less:

[] One year
L] Twoyears
[l Three years

12issues

24 jssues

36 issues

$22.95
$38.95
$49.95

Reader Service

% B

" stand price ($30 per year)! Fill out this card

FEB. 89

Subscribe to HAM RADIO today. Tap into
Amateur Radio's #1 technical and building

e;:‘ journal. You'll also save $7.05 off the news-
&

and mail it in.

For even more prompt service, call TOLL
FREE (800) 341-1522, MasterCard, VISA and
Bill Me orders accepted. Phone lines open
Monday thru Friday 8 a.m. to 9 p.m. Please,
orders only.

[l Bill me [J Payment enclosed
Name

Address

City State

[J Check if this is a renewal FEB.89
Please allow 4-6 weeks for delivery of first issue.
FOREIGN RATES: Europe via Air Forwarding Service
$40 per year. All other countries $31.00 per year.

For FREE literature or more information, first
locate the company number at the bottom of
the ad. Circle the appropriate number on this
card, affix postage and drop into the mail.
We'll hustle your request off to the com-
panies you are interested in!

101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 329 341
102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 294 306 318 330 342
103 115 127 139 151 163 175 187 199 211 223 235 247 259 271 283 295 307 319 331 343
104 116 128 140 152 164 176 188 200 212 224 236 248 260 272 284 296 308 320 332 344
105 117 129 141 153 165 177 189 201 213 225 237 249 261 273 285 297 309 321 333 345
106 118 130 142 154 166 178 190 202 214 226 238 250 262 274 286 298 310 322 334 346
107 119 131 143 155 167 179 191 203 215 227 239 251 263 275 287 299 311 323 335 347
108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348
109 121 133 145 157 169 181 193 205 217 229 241 253 265 277 289 301 313 325 337 349
110 122 134 146 158 170 182 194 206 218 230 242 254 266 278 290 302 314 326 338 350
111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 291 303 315 327 339

112 124 136 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316 328 340
NAME - CALL

ADDRESS

CITyY _ STATE P

PLEASE USE BEFORE APRIL 30, 1989 FEBRUARY 1989
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FIGURE 4

FROM SPEECH

AMP ON V
XMITTER 15k
10k
50k
GAIN

TTL DATA
FROM TNC

S 4.7k

o

SHOULD VARY FROM 2.5v TO 7.0v
/1INPUT OPEN)

p——O TO VARICAP
IN TRANSMITTER

TP\ CHECK HERE FOR
2 QU TGQING
EYE™ PATTERN

2 0.001 @
3

LO-PASS \ CHECX HERE ﬂh
FOR RECEIVED
"EYE" PATTERN

NOTES:
I ALL OP-AMPS ARE LM324 OR EQUIV.
2. PNP TRANSISTORS ARE 2N2907 OR EQUIV.
3. NPN TRANSISTORS ARE 2N2222 OR EQUIV.

PEAK DETECTS

OC + DATA SUMMING LO-PASS LO-PASS
Voed *gv
INPUT FROM
PIN 1O 10k
ReECEiveR o 0.001 +gv ——Q 70 AFC IN
DISCRIMINATOR +i2v 10k (CENTER BETWEEN RECEIVER
0.001 PEAKS. *.7 4 -2V
12k r——% ] IS5k Ik 6.8k
Stk !
o uF
b0 10 DaTA 1NPUT
10 Se0q . 003 N TN
12k (GAIN =21
> j’_:l>_4 TU‘F o

SLICER

O GROUND

4.Y0 EXAMINE OUTGOING EYE PATTERN AT TP2, SYNC 'SCOPE ON INPUT
DATA CLOCK OR DATA.

5. TQ EXAMINE RECEIVED EYE PATTERN, AT TP3, SYNC 'SCOPE ON DATA
OQUTPUT TP4.

Schematic of 9600-baud packet radio interface.

from pin 10 of the discriminator (U2) brings the FM
output to the modem board, terminal E4.

Finally, remove R25 in the squelch circuit. This
leaves the collector of Q5 open. Connect a wire from
the collector to the squelch input of the TNC. This will
operate the carrier detect light on the TNC and hold
back transmission when the channel is busy.

The various receiver connections won’t inhibit nor-
mal receiver use for either data or voice. The squelch
action will, however, be ““softer’’ because there’'s no
longer any hysteresis in the detector.

Modem board

Figure 4 is a schematic diagram of the modem or
interface between the TNC and the radio. As you’d
expect, there are two distinct sections — the trans-
mit encoder and the receive decoder.

The transmit section uses three sections of a quad
op amp, {(LM-324). The first stage combines the data
or optional voice signal with the DC offset voltage.
Varying the frequency adjust pot setting shifts the bias
or center value of the output voltage. This then estab-
lishes the carrier center frequency. The fixed voltage
at the noninverting input is + 2.5 volts; when data is

applied (5-volt logic levels) it will shift the output of
the op amp equally above and below the desired out-
put point. This causes an equal carrier shift above and
below the center frequency.

The signal at TP1 is still a square wave, so two
stages of active low-pass filtering follow. After filter-
ing, the output at TP2 will be nearly sinusoidal in
shape. This reduces the bandwidth of the transmit-
ted signal. The DC level injected at the first stage is
unaffected by the filters and also serves as the filter
bias. The signal at the output is next applied to the
varicap in the transmitter circuit, through a series resis-
tor. The nominal voltage at TP2 will be about 5-6 volts
with * 2 volts deviation when data is present.

The receive section is a bit more complex. The out-
put of the receiver discriminator is first applied to
another filter similar in function to those used in the
transmit section. The intent is to reduce the bandwidth
of the received audio, removing high-frequency noise
which would interfere with data decoding. A gain-
adjusting resistor is added to the network to boost the
signal level by a factor of 2. This raises the low signal
level from the discriminator output to improve the
operation of the level detectors.
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!

SPEECH |

[ PRE-AMP |

A —

TA-51

MIKE AUDIO EXCITER

LPA 2-15
R

[2]
PPA -220
POWER AMP.

\

PYSH TO TALK

paTa +i2v.
XMIT
ONLY

DIQDE
ANTENNA
SWITCHING

HAMTRONICS (R} MO-96
/- MODEM MODULE

XMIT ENCODER

TAPR-2 Rxd
TYPE

PTT |
SWITCH l

~

RECEIVE
PIT T pEcoveERr

DATA

R-220
RECEIVER

©

CARRIER DETECT (SQUELCH)

MODULE

TNC
‘ l k 2
[

[
TERMINAL OR
COMPUTER

TA-51 EXCITER. (SEE TEXT)

Txd AND Rxd FROM MODEM DISCONNECT HEADER IN TNC.
PT.T. AND CD VIiA NORMAL DIN CONNECTOR.
+12 VOLT POWER APPLIED TO ALL MODULES EXCEPT THE

Block diagram of complete packet radio system.

Two transistors are used as peak level detectors.
The NPN ““follows’’ the positive excursions of the sig-
nal, charging up the 1-uF capacitor to near the peak
positive value. In like manner, the PNP follows the
negative peaks, charging another 1-uF capacitor. The
discharge time constant is equal to about 20 bit periods
at 9600 baud. A pair of equal (15 k) resistors bridges
the two level detectors. The voltage at the center tap
of the resistors is the value of the midpoint between
the two peaks.

This voltage serves two purposes. Because it has
a very fast attack and represents the center of the
modulation swings, it can be applied to the AFC cir-
cuit in the R-220. This helps the receiver to center
rapidly on an incoming signal during the preamble or
flags’’ period.

The voltage is also used as a reference voltage
applied to one input of a differential comparator or
“slicer,”” using two PNP transistors. With the refer-
ence applied to one input and the raw data signal
applied to the other, the resulting output is a digital
representation of the instantaneous received signal fre-
quency. The signal is buffered and shaped to TTL logic
level by the NPN transistor and the resistive voltage
divider. Note that this isn’t an RS-232 signal, but a
logic level to be applied to the external modem con-
nector of the TNC.

System interconnections

Figure 5 is a block diagram of the complete sys-
tem showing the Hamtronics modules, the interface or
modem board, and the interconnections to the TNC.
The TNC must have a modem disconnect header or
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connector. It must also be set for 9600-baud opera-
tion. The RS-232 port from the TNC isn't shown; it
may be operated at whatever data rate you desire.

Twelve-volt power is applied to all of the modules
except the exciter. Because the power amplifier mod-
ule is class C, it isn't necessary to switch the power
— only the drive. When the TNC pulls down on the
PTT line, the transistor switch on the modem board
applies the 12 volts to the exciter. This drives the
power amplifier into conduction, drawing current from
the 12-volt supply, which in turn operates the diode
antenna switch.

The receiver module is powered at all times. When
you transmit, your signal will be received, decoded,
and passed back to your TNC. This permits a built-in
“loopback test” function. Depending on the cable lay-
out and the isolation of the T/R diode switching, you
may have enough overload on the receiver to prevent
clean reception of your own signal. Usually a good
match to the antenna, decent cable connections, and
grounding of all modules will tame any overload.

We brought the microphone preamp on the Ham-
tronics TA-51 exciter out to a switch and wired it to
select either data or voice signal. The push-to-talk
switch on the mike is wired in parallel with the PTT
line from the TNC. This provides a voice mode which
we used as an “intercom’’ during testing. This may
even be helpful in a remote backbone digipeater situ-
ation, for use during setup and maintenance visits.

Summary — where do we go from
here?

In the year that our on-the-air testing has been in



i1c-781

HF Equipment List
IC-781 New Deluxe HF Rig

With Extras

Ge vg Xcvr
IC-751A Gen Cvg Xcvr
IC-575A 10mBm Xcvr
Receivers

1C-475A All Mode 25
IC-475H All Mode 75w
IC-4BA FM Mobile 25w
IC-4GAT, New 6w HT

44995
IC-4AT FM HT 34900 Call

““ONLINE" U.S. CALL DIRECTORY \

Hamcall service gives you all hams via
your computer & modem. Updated each
manth! Only $29.95 per year. Unlimited
use - you pay for phone call

BUCKMASTER PUBLISHING
Route 3, Box 56
Mineral, Virginia 23117
703/894-5777 visa/mc  800/282-5628

IC-A7000 25-1300 + MHZz Rcvr 119900 Calls
IC-R7T1A 100 kHz-30 MHz Rovr 99900 Calls
VHF
1C-22BA New 25w Mobile 50900 C
IC-228H New 45w Mobile L

75A All Mode Base w/PS (
IC-275H All Mode Base 100w (
IC-28A FM Mobile 25w '
IC-28H FM Mobile 45w 49900 Call s
IC-2GAT, New 7w HT 42005 C
IC-02AT FM HT, HP 409.00 C
1C-900 Six Band Mobilg B39 00 [

IC-04AT FM HT 44900 Call§
IC-44BA, 25w Mobile TBA Call$
IC-3200A FM 2miT0cm 25w 64900 Calls
IC-32AT Dual Band H held 62995 Call§
Ic 0 Dual Band Mobile TBA Call$
220 MHZ

IC-375A All-Mode, 25w, Base Sta Call g
IC-38A 25w FM X Call §
IC-37TA FM Mobile 25w Call §
IC-3AT FM HT Call §
IC-03AT Deluxe HT Cail §

1.2 GHz

IC-1271A All Mode 10w 126900 Cans
IC-1200 FM, 10w Mobile [; W Cals
IC-12AT Deluxe 1w HT D Calls

TS-940S

duns
Call §
all s

HF Equipmaeni

TS-1405 ( X Call §
TS-680S HF Plus 6m Xovr call$
TL-922A HF Amg Call §
Receivers

RS000 100 kHz-30 MH 2 104805 Call$
R-2000 150 kHZz-30 MH 70995 Call$
AZ-1 Compact Scanning Recy 599.9% Call$
VHF

TS-711A All Mode Base 25w 1059 95 L
TR-751A All Mode Mobila 25w 669.95 Call$
TM-221A Compact FM 45w 459 95 s

TM-25304 FM Mobile

TM-2550A FM Mobile 45w s
TM-2570A FM Mobile 3
TH.2 5
TH chel HT NEW all §
cm, FM, Mobile all §
0. FM, Mobile Call §
Sw -all §
TR-B514 2 E =all §
TM-421A Compact FM 35w 469 95 al g
TH-415A 2 5w 440 HT 41995 all §
TH-45AT 5w Pocket HT NEW 38995 Calls
TW-4100A nFM all §
TH-55 AT 1.2 GHz HT 1
TR-50 1w 1. 2GHz FM all §
220 MHZ
TM-3530A F 20 MMz 25w %
TH-A1BT Mz HT Call §
T™M.321 pa w Mobiie Call §
TH-315A Full Featured 2 5w HT ( 3

ICOM
IC-03AT now $269.95
IC-3200A now $479.95
- IC-04AT now $369.95
IC-4AT now $259.95

HF Equipment

FT-767GX List  Juns
L 5 Calls

X NewE

Call §
Call §
late A Call §
M 3 0% Cal s
69995 Call'$
VHF
FT-411 New 2m “'Loaded HT Call §
FT-212AH New 2m, 45w mohile all §
FT-211 AH 2m, 45w, FM all's
FT.290R All Mode Portable all §
FT23RITT Mini HT Call $
UHF
FT.712RH, 70cm, 35w mabile 49995 Calg
FT-T11RH FM Mobile 35w 14905 Call$
FT-73RITT Mini M1 14005 Call §
FT-700RH FM HT 4w 18995 Call$
FT-700R MKIl FMISSB. 25w 79904 Call §
FT-2311R 10w, 1.2 GHz. FM 65005 Calls
VHFIUHF Full Duplex
FT.736R, New All Mode, 2m/70cm Call §
fule all §
Yow Module Call
Ow M @ Call §
FT-690R MKII, 6m, All Mode, port Call $
Dual Bander
FT-727TR 2mi70 cm H1 43095 Calls
FT ORH, 2mi440 Mobile TBA Call$s
220 MHZ
FT-33R, mini H call §
FT AH New H all'$
FT-312 AM, Mobile TBA Calls
FT-311 AM Mobile 40095 Calls

126995 Calls
128995 Cals

JUN’S BARGAIN BOX
OVERSTOCK SALE

YAESU

LIMITED QUANTITIES

KENWOOD

FT-727R only $359.95 TH-31BT SPECIAL
FT109RH only $239.95 TH-315A SALE
FT-311RM only $239.95 TM-321A PRICES

TW-4100A

® AMATEUR o TWO WAY & MARINE # SE HABLA ESPANOL
#« Free UP S Cash Order« (Mos!ltems, Mos! Places)

213)390-8003

» 136

NO TUNERS!
NO RADIALS!
NO RESISTORS!
NO COMPROMISE!
THREE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE.
CALL US FOR A FREE CATALOGUE.
NEW LOCATION!
BILAL COMPANY
137 Manchester Dr.
Florissant, Colo. 80816

(719) 687-0650 137

3919 Sepulveda Blvd.
Culver City, CA 90230

o CADDELL
“* COIL CORP. ¢

35 Main Street
Poultney, VT 05764
802-287-4055

BALUNS

Get POWER to your antenna' Our Baluns are
already wound and ready for installation in your
transmatch or you may enclose them in a
weatherproo! box and connect them directly at
the antenna They are designed lor 3.30 MHz op
eration. (See ARAL Handbook pages 199 or
620 lor construction details.)

100 Walt (416 1.9 1, or 1 | impedence — select one| $10 50
Universsl Transmaich | KW (4 1 impedence) 14 50
Universal Transmatch 2 KW (41 impedence) 17.00
Universal Tranwmateh | KW (61 9.1, o1 1.1 —select one) 16.00
Universal Transmatch 2 KW (61 5.1 of | | —select one) 18 50

Please send large SASE for info




John J. Meshna Jr., Inc.

SURPLUS ELECTRONICS

IBM® Compatible
Enhanced Keyboard

A major US. Keyboard manufacturer
recently released has excess inventory of
IBM* Compatible PC, XT, & AT 101 key
Keyboards. We are prohibited from
advertising the manufacturers name, but
with just a look you will know who made
these high quality keyboards. These

boards are D.I.P. switch selectable for either IBM* PC, XT, & AT compatible computers
and clones. There are retractable feet on the bottom of the case. Most are in their original
boxes. Each one sold will include a schematic. Guaranteed OK

Shpg. Wt. 4 Lbs.

KYBD-11-51

$39.00 each. 3/$115.00

PARTS GALORE ASSEMBLY
Pictured below is a high reliability power
supply. It contains many very useful and
expensive parts. We must offer these
parts to you individually because, due to
the agreement with the manufacturer we
can not sell the unit intact.

"
POWER SUPPLY REGULATOR BOARD
Consists of LM 123 IC requlator or equivalent,
TIP 32 transistor, 6 amp bridge, 10,000 uf,
50V capacitor. LM 340T12 regulator, a star
6V buzzer, 2 sockets to hold the smaller 2
bands which consist of LM 39N IC, reg. TIP

32 Xaster, 4-10K 10-turn Pots, tantalums,
and loads of other parts
Shpg. Wt. 2.5Lbs.  SP-274B-51  $3.50

TRANSFORMER made by Signal or Aerospace
Systems. Input; 110/220VAC, Output; 24v,
3a; 10v, 3a

Shpg. Wt. 3 Lbs. T-661-51 $5.00
DUAL POWER TRANSISTORS ASSEMBLY
2N6249 or equivalent high power switching
X isters rated at 300vCBO 30 amps, 175
watts silicon NPN which list for over $8.00
each, mounted in an aluminum housing In
sockets

Shpg. Wt. 0.5 Lbs $1.75

SP-276B-51

similiar in size and speed to IMC Shm
115VAC, 50/60Hz. 30 CFM

FAN
Mini Boxer

Shpg. Wt. 1 Lb. SP-231A-51 $3.75
Finger Guard for above, Zink Plated

Shpg. Wt. 0.5 Lbs, SP-369D $0.50
CORD for above fan

Shpg. Wt. 0.2 Lbs. SP-275EG $0.35

CASE aluminum chassis rubber feet and carry
ng handle. 9% x5%x9%""

Shpg. Wt. 2 Lbs. SPL-107-51 $7.50

HI VOLTAGE HUMMER

2Z2\P, ZZZIP It's time to make a Jacobs
Ladder or some other hi-voltage device.
One of our bird dogs recently found us a
few of these adjustable hi-voltage power
supplies. The output is 4 kilovolts AC,
75mA. Each one is fully enclosed and
comes with 4.5 feet of hi-voltage wire.
The wire terminates in a molded connec
tor. A solid state vanac adjusts the output
valtage from O to 4k VAC @ 75 mA. The
front panel has a toggle switch, a red pilot
light and the adjustment knob. The power
supplies are fully enclosed by a black or
blue aluminum case. Made by Aristo. We
hunted to find a compatable device and
found they sell it for as mush as
$850.00! CAUTION! This device uses
lethal voltages and care must be taken
when using it. We take no responsibility
for your actions. New Condition.

Shpg. Wt. 12Lbs  PS-25B-51 $50.00

=)

MILITARY M-80/U
MICROPHONES

A

W
We have another sample of our tax dollars at
work. Uncle Sam has recently released these
very high qualtity, weatherproof, push to talk,
dynamic microphones. Each one has a coil
cord that can stretch out 10 feet. For extend
ed life of the cord a spring strain relief is stan
dard. A U229/U connector contains 5 gold
plated pins to insure a high integnty electrical
connection. We provide you with a schematic
of the microphone so that you can rewire
them for marine radio use. The were oniginally
made for use with the PRC-25 and the PRC-77
transceivers. Used, good condition
Shpg. Wt. 2 Lbs...SPL-10-51...$8.00 each.

VARIABLE RATE

STROBE KIT
[ ﬂ?ﬁ
4 ®
-

We provide you with all the parts
necessary, including the PC board and
schematic so you can make a nice strobe
When finished it will run on 4.5 to 6 VDC
The power can be either from batteries or a
wall adapter of about 2 mA

Shpg. Wt. 1 Lb SP-225-51 $7.00

S MONITOR FLOAT ARM

- o
T — o
..’ \ £ .
\ ‘_/47
\rq Monitor Float Arm is the easiest way to keep your monitor off
— A"-] your desk yet within reach. Just push your monitor aside to
e — clear your desk...Swing it over to the proper working position
‘..-;‘?, when you want to use it. It can all be down with one hand
— because the Float Arm is phenumatically controlled and
11 balanced to effortlessly float your monitor where you want it

Use it with any monitor. The arm adjusts ver
tcally, and will accommodate monitors
weighing up to 35 |bs, It rotates 90 degrees to
the left or right along a 14" radius and arm
floats The unit has a unversal 4'° diameter
mounting plate with a 3" dia bolt circle of 4
holes. We recommand you make a mounting
plate of 1/2" thick plywood of a size to fit the

base of your monitor, and bolt it to the
Monitor Float Arm, them place your momtor
on top. It was designed to hold a 14" color
monitor for a big name computer manufac
turer, and you can buy it at a small fraction of

cost
Shpg. Wt. 10 Lbs SPL-322-51 $29.95
4 for $100.00

John J. Meshna Jr., Inc. surpLus ELECTRONICS

19 Allerton St. P.O. Box 8062 E. Lynn, MA 01940 Tel. (617)595-2275 FAX. (617]595-4680
Phone Orders accepted on MC, VISA, Diners Club, or American Express, $20.00 minimum order.
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progress, there has been little published on the topic
of higher speed packet operation. Everyone seems to
be waiting to see what sort of equipment will emerge
as the de facto standard. |t seems that no one wants
to be the first kid on the block to jump in. There are
a few group efforts under way, but little information
of a solid technical nature has appeared to let us know
what’s going on.

The system we've described here is a ‘‘Minimum
Shift, Bandwidth Limited, Frequency Modulation Sys-
tem.”” Although | have not contacted AEA or GLB,
an examination of their spec sheets indicates use of
a very similar modulation method. The data rate is
higher, so the bandwidth is wider but still in the same
general relationship.

Naturally, each designer begins with a set of
assumptions and builds from there. We assumed 9600
baud, since a standard {(unmodified} TAPR-2 TNC will
run only that fast. It can be pushed up by altering the
taps on the clock divider, but we felt 9600 baud with-
out cutting into the TNC would be attractive to most
hams.

We arbitrarily chose a bandwidth of 8-10 kHz as a
compromise. It's approximately the lower limit of
Shannon’s rule of thumb (1 Hz/bit/sec of bandwidth)
and at reasonable ““Amateur’’ signal-to-noise ratios.
We also considered the availability of the Murata-Erie
IF filters. Because the signal isn’t crowded into a very
narrow filter, phase distortion isn’t a serious problem
and frequency stability is less critical. In a year of oper-
ation, we haven’t had to adjust the frequency of either
unit.

We also considered the inclusion of a data “‘scram-
bler/descrambler’’ to reduce the DC content of the
data signal. This lessens the tendency of the level
detector or slicer to shift during periods of DC
unbalance. In testing, the bit stuffing done by the TNC
appeared to be adequate to survive even deliberate
long strings of null characters or FFs in transparent
mode. If you're a purist, you can still add a shift reg-
ister scrambler in the data lines at each end of the cir-
cuit.

The standards we chose are loose enough to per-
mit some latitude in matching to other system stan-
dards, within reasonable limits. We’d like to have an
opportunity to see if our system is truly compatible
with a GLB or AEA running at 9600 baud and with
some similarity in the deviation. It should fly, but we
won't know until we have a chance at one.

Just as | was finishing this article, 1 received the May
27th issue of the Gateway, volume 4, no. 18. It con-
tains the specifications for the 9600-baud modem pro-
ject, designed by James Miller, G3RUH. | was most
interested in comparing the standards he used with
the standards we have described. It appears that the

approach is very similar. The major difference is that
we have a ‘‘cheapie’ version — sort of a Model T com-
pared to a Cadillac.

The modulation scheme is identical. Direct FM is
applied to a varactor diode. Miller shaves the devia-
tion a little tighter, using 3-kHz deviation as opposed
to the 4 kHz we used. The bandwidth low-pass filter-
ing is done with a very classy digital “‘finite impulse
response’’ transversal filter. While it's very sharp on
the sides, the cut-off frequency is also 4800 Hz. He
also included a shift register scrambler to remove any
long strings of zeros or ones. Another interesting
difference is the use of precompensation (or predistor-
tion in the opposite direction}, to correct the system
phase distortion at the transmitter instead of the
receiver,

Up to this point, the differences are quite minimal.
The major difference seems to be in the complexity
of the respective systems. | certainly agree that the
super high-quality filters and digital PLL clock detec-
tors can do nothing but improve performance. Our
intent was to break some fresh ground and get some
action started in 9600-baud networking. It will be
interesting to check out our system in real over-the-
air tests with the G3RUH modem. From the standpoint
of compatibility, they should get along fine together.

Naturally, it's our hope that some packeteers in our
area, or our neighbors in Canada, might try some tests
with us. We've passed thousands of bytes of data
back and forth, but it sure would be nice to do more
than tests!

In conclusion, we want to thank Jerry Vogt,
WAZ2GCF, of Hamtronics for his help on the modifi-
cations to the transceivers and for making pc boards
available. Murata-Erie was also helpful in supplying
several different filters, permitting a choice of the best
bandwidth for this data rate.

The following modules are available from Ham-
tronics, Inc., 65 Moul Road, Hilton, New York 14468-
9535, (716)392-9430.

MO-96 Packet Radio Networking Modem Module
TA-51-220-HS High-speed Data Exciter Module
R-220-HS High-speed Data Receiver Module

LPA 2-15 (220} 15-watt PA Module with diode antenna
switch

PPA-220 50-watt Packet PA Module with pin diode
antenna switch

Appendix A
Layman’s (simplified) guide to data
transmission

The following is admittedly not technically correct,
but is presented to help you understand the basic
methods used in transmitting data on VHF radio. Sig-
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nal preparation will be shown up to the point of appli-
cation to the FM modulator, and then as received from
an FM discriminator or PLL detector.

If a random data signal is displayed on a scope and
triggered at the bit rate, successive sweeps will over-
lap, creating what is known as an “‘eye’’ pattern. This
pattern serves as a means of estimating the quality of
the transmission/reception system, or path.

To determine whether a signal represents a ‘‘one’”
or a “‘zero,” you must make a decision at a time inter-
val related to past zero crossings. The absence or pres-
ence of zero crossings at the bit intervals indicates a
change of the digital state. There are other more
sophisticated methods for making the decision, but
zero crossings are commonly used. Whatever method
you use, the time between changes of state will always
affect the error rate. ““Jitter,” or random time varia-
tions, make it more difficult to decode the data
accurately.

If a signal is corrupted by noise, both the levels and
the zero crossing times will be affected.

Even when the signal is not noisy, phase distortion
or delay will alter the zero crossing times. This also
causes errors in the data. This effect is caused by
differences in the time delays of the different frequency
components of the signal as they pass through filters,
like the IF filters in the radio. This also is known as
““Envelope Group Delay,” or “Group Delay Time."’
Conclusions
1. To send digital data at high speed over radio links,
you must pay attention to signal quality (noise, dis-
tortion, and phase shift) in the communications chan-
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2. A rule of thumb for FM is that the signal deviation
should be about half the data bit rate. Another way
to state this is: "‘The bandwidth is about equal to the
data rate,”” since the channel bandwidth is twice the
deviation.

3. The digital data must not have strong DC compo-
nents. Either “bit stuffing’’ or a ‘’shift register scram-
bler’” should be used to prevent long strings of zero
or one bits.

4. The receiver bandwidth should be reasonably
matched to the signal bandwidth for best signal-to-
noise ratio and lowest error rate.
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Electronic Repair Center
Servicing

Amateur Commercial Radio

The most complete repair facility on
the East Coast.
Large parts inventory and factory
authorized warranty service for
Kenwood, lcom and Yaesu.

SEND US YOUR PROBLEMS

Servicing ‘‘Hams’’ for 30 years, no rig
too old or new for us.

4033 Brownsville Road
Trevose, Pa. 19047

215-357-1400
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Antenna system
instruments

One of the perennial topics addressed
by Amateur Radio articles is the
instrumentation needed for antenna
systems. This isn’'t because there's
nothing else to write about, but
because readers continually request
information about things like imped-
ance bridges, noise bridges, and dip
oscillators. This month I'll take a look
at some of the basic instruments you
might want to consider owning.
There are two main things to worry
about when designing and installing
Amateur Radio antenna systems. First,
you need to know the frequency on
which the antenna is resonant (hope-
fully, inside an Amateur band). Sec-
ond, you need to know the feedpoint

to make impedance

impedance,
matching easier (or, for that matter,
possible). Let's take a look at some

impedance bridges: noise types,
VSWR bridges, and dip oscillators.
There are more sophisticated instru-
ments available, but these few are all
most of us need for our antenna test-
ing requirements.

The RF noise bridge

The RF noise bridge is a device that
was once associated only with
engineering laboratories, but it has
Amateur Radio applications as well.
Amateurs have been using noise
bridges for many years, although at
one time most of them were home-
brew. The noise bridge is one of the
most useful, low-cost, and often over-
looked test instruments available.

PRACTICALLY
SPEAKING

Joa Carr, K4IPV

Several companies have produced
low-cost noise bridges: Omega-T,
Palomar Engineers, and most recently,
the Heath Company. The Omega-T
and the Palomar Engineers models are
shown in photos A and B. The
Omega-T device (photo A) is a small
cube with one dial and a pair of BNC
coax connectors (ANTENNA and
RECEIVER). The dial is calibrated in
ohms and measures the resistive com-
ponent of impedance only. The Palo-
mar Engineers device does everything
the Omega-T does. It also lets you
make a rough measurement of the
reactive component of impedance.
The Heath Company added their
Model HD-1422 to the line-up; it's a
“one-evening’’ kit. | reviewed the
HD-1422 in my May 1986 column, so
| won't elaborate on it here.

Fi
8i

svoc

RS R6
~0.0f 21000 $680

R4
22k 7

R7
c9
0.0/
— 3

10k

c3
R3 "
1500 a0 Ql
}_ ECG-222
c2 03
L) 0.02 6.8v0C
8 s \ y (NOISE SOURCE)
SRl 1t 7 .
$ 68004 555
| rimer |,
6 2 /77 D1, D2 *INSI4 OR IN4148
o1 T+ TOROID TRIFILAR TRANSFORMER
’_‘M 10T, No. 26 OVER FT-50-43 CORE
1.
R2 °
6800 luzl j:

LY.

250pF
REACTANCE
R8

200
LINEAR TYPE-A8

Ja
RCVR

L2 ce

™ 90pF
BaLANCE

Ji
ANTENNA

Noise bridge circuit. ~

82 February 1989



PHOTO A

Omega-T noise bridge.

PHOTO B

move UMK NOWN

PALOMAR
ENGINEERS

Palomar Engineers noise bridge.

Over the years, some people have
found the noise bridge useful for a vari-
ety of test and measurement applica-
tions — especially in the HF and low
VHF regions. Its applications are not
limited to antenna testing (the main job
of the noise bridge). The two-way
technician or Amateur Radio operator
may use the device to measure
antennas, tuned circuits, and resonant
cavities.

Figure 1 shows a noise bridge cir-
cuit. The bridge consists of four arms.
The inductive arms, L1b and L1c, form
a trifilar-wound transformer over a fer-
rite core with L1a, so a signal applied
to L1a is injected into the bridge cir-
cuit. The measurement consists of a
series circuit made up of a 200-ohm
potentiometer (R8) and a 250-pF vari-
able capacitor (C8). The potentiome-
ter sets the range (0-200 ohms) of the
resistive component of measured
impedance, while the capacitor sets
the reactance component. Don’t use
a wire-wound potentiometer for R8.
Capcitors C6/C7, in the unknown arm

of the bridge, balance the measure-
ment capacitor and should have a total
value equal to one-half C8 (or about
125 pF). The bridge is balanced when
C8 is in the center of its range and R8
is set to the resistance connected
across J2, with C6/C7 in the circuit.
This arrangement accommodates both
inductive and capacitive reactances,
which appear on either side of the
“zero’’ point — the midrange capaci-
tance of C8. When the bridge is in bal-
ance, the settings of R and C reveal
the impedance across the unknown
terminal.

A reverse-biased zener diode (zeners
normally operate in the reverse-bias
mode) produces a large amount of
noise because of the avalanche proc-
ess inherent in zener operation. While
this noise is a problem in many other
applications, it is highly desirable in a
noise bridge; the richer the noise spec-
trum, the better the performance. The
spectrum is enhanced because of the
1-kHz square-wave modulator that
chops the noise signal. An amplifier
boosts the noise signal to the level
needed in the bridge circuit.

The detector used in the noise
bridge is a tunable receiver which
covers the frequencies of interest. The
preferred receiver uses an AM demod-
ulator, but both CW and SSB
receivers will do in a pinch. The type
of receiver you need depends on how
precise an operating frequency is
required for the device under test.

Adjusting antennas

Finding the impedance and resonant
points of an HF antenna is perhaps the
most common use for the antenna
noise bridge. Connect the RECEIVER
terminal of the bridge to the
ANTENNA input of the HF receiver
with a short length of coaxial cable.
This length should be as short as pos-
sible, and the characteristic impedance
should match that of the antenna feed-
line. Now, connect the coaxial feedline
from the antenna to the ANTENNA
terminals on the bridge. You're now
ready to test the antenna.

Finding impedance. Set the noise
bridge resistance control to the

antenna feedline impedance (usually
50 or 75 ohms for most common
antennas). Set the reactance control
to midrange (zero). Next, tune the
receiver to the antenna’s expected res-
onant frequency (Fgy,). Turn the noise
bridge on, and look for a noise signal
of about S9 (will vary on different
receivers).

Adjust the resistance control (R) on
the bridge for a null; i.e., minimum
noise as indicated by the S-meter.
Next, adjust the reactance control (C)
for a null. Continue adjusting the R and
C controls for the deepest possible
null, as indicated by the lowest noise
output on the S-meter (there is some
interaction between the two controls).

A perfectly resonant antenna will
have a reactance reading of zero
ohms, and a resistance of 50 to 75
ohms. Real antennas may have some
reactance (the less the better), and a
resistance that is somewhat different
from 50 or 75 ohms. You can use
impedance-matching methods to
transform the actual resistive compo-
nent to the 50 or 75-ohm characteris-
tic impedance of the transmission line.
Here are the results you can expect:
1. If the resistance is close to zero,

suspect that there's a short circuit
on the transmission line; suspect an
open circuit if the resistance is close
to 200 ohms.

2. A reactance reading on the X side
of zero indicates that the antenna
is too long, while a reading on the
Xc side of zero indicates the
antenna is too short.

Adjust an antenna that's too long or
too short to the correct length. To
determine the correct length, you must
find the actual resonant frequency, F,.
To do this, reset the reactance control
to zero and then slowly tune the
receiver in the proper direction —
downband if it's too long and upband
if it's too short — until you find the
null. On a high-Q antenna the null is
easy to miss if you tune too fast. Don't
be surprised if that null is out of band
by quite a bit. Find the percentage of
change by dividing the expected res-
onant frequency (Feyp) by the actual
resonant frequency (F,), and multiply-
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Heath dip oscillator ready for use.

PHOTO D

Heath dip oscillator in case.

ing by 100: Change = (Fgyp x 100 per-
cent)/F,).

Resonant frequency. Connect the
antenna, noise bridge, and receiver as
you did before. Set the receiver to the
expected resonant frequency -
approximately 468/F for half-wave-
length types and 234/F for quarter-
wavelength types. Set the resistance
control to 50 or 75 ohms, as appropri-
ate for the normal antenna impedance
and the transmission line impedance.
Set the reactance control to zero. Turn
the bridge on and listen for the noise
signal.

Slowly rock the reactance control
back and forth to find on which side
of zero the null appears. Once you've
determined the null’s direction, set the
reactance control to zero and tune the
receiver towards the null (downband
if the null is on the X side and upband
if on the X¢ side of zero).

A less than ideal antenna won't have
exactly 50 or 75-ohm impedance, so
you'll have to do some adjustment of
R and C to find the deepest null. You'll
be surprised how far off some dipoles
and other forms of antennas can be if
they aren’t in ““free space;’ i.e., they're
close to the ground.

Dip oscillators

One of the most common instru-
ments for determining the resonant
frequency of an antenna is a "'dip oscil-
lator,” or “dip meter”’ (see photo C
and D). This instrument was originally
called the “grid dip meter.”” The meter
works because its output energy can
be absorbed by a nearby resonant cir-
cuit, or antenna (which electrically is
a resonant LC tank circuit). When the
inductor of the dip oscillator is brought
into close proximity with a resonant
tank circuit, and the oscillator is oper-
ating on the resonant frequency, a
small amount of energy is transferred.
This energy loss appears on the meter
pointer as an extremely sharp dip; you
can miss it if you tune the meter fre-
quency dial too rapidly.

Antennas are resonant circuits and
can be treated in a manner similar to
LC tank circuits. Figure 2A shows one
way to couple the dip oscillator to a
vertical antenna radiator. Bring the
inductor of the dipper into close prox-
imity with the base of the radiator. Fig-
ure 2B illustrates the way to couple dip
oscillators to systems where the radi-
ator is not easily accessible (as when
the antenna is still erected). Connect
a small 2 or 3-turn loop to the trans-
mitter end of the transmission line, and
then bring the inductor of the dipper
close to it. A better way to do this is
to connect the loop directly to the
antenna feedpoint.

There are two problems to be aware
of when using dip meters. As | said
before, the dip is very sharp — it's easy
to tune past it and miss it. To make
matters worse, it's normal for the
meter reading to drop off gradually
from one end of the tuning range to
the other. But if you tune very slowly,
you'll notice a very sharp dip when you
reach the resonant point.

The second problem concerns the
dial calibration. The dial gradations of
inexpensive dip meters are too close
together and often erroneous. You'll
be better off if you monitor the output
of the dip oscillator on a receiver, and
depend upon the receiver calibration
for data.
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Children under 12 Free!
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next vacation
around the south-
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Hamcation only minutes away
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* Disney World *x EPCOT Center
* Sea World * Wet n’ Wild * Water
Mania * Boardwalk & Baseball
* Gatorland Zoo * Xanadu
* Church Street Station

+ ORANGE COUNTY CIVIC CENTER

(at INTERSTATE 4, EXIT 29)
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Northern Florida
Section Convention
April 7th, 8th, 9th

—1989—
NOW BIGGER & BETTER

THAN EVER!

* 24 Hour RV Sites at nearby
campground

* Continuous Forums Saturday
and Sunday

* FCC EXAMS Sunday at9:00am
*FREE Novice Exam - all others $4.00
Form 610 provided. Register for exams on
Saturday. Bring credits and license.
EXPANDED INDOOR SWAP TABLES
($25.00 for all three days)
Commercial Exhibit Areas

For General Information & Tickets - Registrants and Exhibitors contact:

Hamcation Information ® P.O. Box 547811, Orlando, FL 32854

ORLANDO HAMCATION & COMPUTER SHOW
Sponsored by: Orlando Amateur Radio Club, Inc.

HAMCATION CHAIRMAN: Larry Gilbreath

General Information: (407} 657-9052

ADD AVOICETO
ITC-32
[sP-1 Speech Processor]

With the SP-1 Speech Synthesizer your
ACC ITC-32 controller will sound exactly
like an RC-85/850, for a lot less money.
The SP-1 directly connects to the ITC-32
and is transparent to system operation
when the ITC-32 personality PROM is
programmed to support the Digitalker in-
terface. Nearly 200 words , numbers and
letters are included as standard. Uses an
8-bit parallel interface with strobe and
handshake. Use with any external device
which uses simple parallel interface. In-
cludes on-board audio mixer to make in-
terfacing a snap. $145 PP. Please request
information packet.

Gary Gaugler, N6OlJ
7970 Twin Rocks Rd Loomis, CA
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Commercial Information. (407) 898-1027

Ask for Buzz Showalter

EVERY ISSUE of

HAM RADIO

now available on microfiche!

The entire run of Ham Radio Magazine
(March, 1968 thru last year) is ready
to ship to you in one, easy to use
format.

Our 24x microfiche is easy to read and
very compact. We offer a hand held
reader for $75, and a desk model for
$200. Libraries have these readers.

As a bonus, you will receive Ham
Radio Horizons (3/77 thru 12/80) free.

Everything is included, front cover to
back - ads too!

Annual updates will be offered for $10.

Send $185 payment (visa/mc
accepted) to:

BUCKMASTER

BUCKMASTER PUBLISHING
Route 3, Box 56
Mineral, Virginia 23117
703/894-5777 visa/mc 800/282-5628




—4— DIP METER COIL

--2-3 TURN LOOP

FOR ANTENNAS WITH COAX
CONNECTOR AT FEEDPOINT

Coupling the dip oscillator to antennas. (A)
directly, (B) indirectly.

Impedance bridges

It's important to know the antenna
feedpoint impedance when designing
and developing tactics for impedance-
matching networks. Although it's best
to measure the impedance exactly at
the feedpoint of the antenna, it's very
difficult to do. It isn’t possible to meas-
ure the impedance on the ground and
then expect it to be the same "‘at alti-
tude’” after you've erected the
antenna. But there’s hope for good
measurements. Remember your basic
transmission line theory? The load
impedance value is reflected every half
wavelength down the line. In other
words, if you make the transmission
line exactly an integer multiple of a half
wavelength, the impedance measured
at the input end will be the load imped-
ance at the other end. The length of
the line (in feet) should be [(492 x N
x V)/Fpmnzl, where N is an integer (1,
2, 3,...), Vis the velocity factor of the
transmission line used, and Fyy; is the
frequency in megahertz. Although
there's error involved because some
coaxial transmission lines don’t exhibit
precisely the advertised velocity
factor, the error is small enough to be
ignored in most cases.

SHIELD

(A) Universal bridge circuit, (B) Amateur im-
pedance bridge project.

Figure 3A shows the basic form of
a simple impedance bridge. There are
four arms, each representing an
impedance. In general, two will be
fixed, one will be variable and con-
nected to a calibrated dial, and one will
be the antenna. Another common
arrangement is to have one fixed, two
in the same “'stack” (e.g., Z1/Z2) that
are differentially variable, and the other
as the antenna impedance. The bridge
is in null (detector reads zero) when
[(21/22] = [23/Z4].

Figure 3B shows an impedance
bridge construction project you can
build. The heart of this instrument is
C1A/B, which is a 200 or 250-pF
differential capacitor. The exact value
isn’t critical, but the range is affected.
You can purchase these capacitors
from Radiokit in Pelham, New Hamp-
shire* In order to read impedance
values you’'ll need to supply a
calibrated dial for the capacitor.

The value of resistor R2 is ideally 50
or 75 ohms. Select it to match the
impedance of the antenna being meas-
ured. Selecting 68-ohm, 2-watt, car-
bon composition for R2 is a reasona-

ble compromise. If you build this
project, be sure to shield the RF com-
ponents from the DC ones. The entire
project is built in a shielded box, but
the RF components should be shielded
separately from the others.

Calibration is simple. Select a hand-
ful of carbon composition resistors
with values ranging from about 1 to
300 ohms. These are connected across
J2, each in its turn. Make sure to rep-
resent 50 and 75 ohms in your collec-
tion so that you can find exact points
on the dial. Find the null for each resis-
tor using a low-power source, and
mark its spot on the dial. Now calibrate
the dial for the values you've selected.

The Leader Electronics commercial
impedance bridge model shown in
photo E is intended for Amateur appli-
cations. It contains an internal ampli-
fier so that it can be used with ordi-
nary signal generators, or in the
“straight through” mode for use with
low-power Amateur Radio transmit-
ters.

VSWR bridges

Voltage Standing Wave Ratio
(VSWR) indicates how well an
antenna is matched to its source.
Photo F shows a simple, low-cost
bridge that will measure forward and
reflected “relative’” power. Although
there's a calibration setting on the sen-
sitivity potentiometer for measuring
the output power of low-power trans-
mitters, it's not too accurate for meas-
uring RF power. However, it is good
as a VSWR meter. One meter meas-
ures the forward power, while the

PHOTO E

Commercial impedance bridge.
*P.O. Box 973, 03076
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2x4Z BASE
REPEATER
ANTENNA

THE HIGHEST GAIN
DUAL BAND
BASE/REPEATER ANTENNA

HIGH POWER 200 WATTS

CENTER FREQUENCY
146.500 MHz
446.500 MHz

GAIN:

VHF - 8.2dB

UHF - 11.5dB

VSWR - 1.-1.2 or less

CONNECTOR:
N TYPE FEMALE

LIGHTNING PROTECTION
GROUNDED DIRECT

LENGTH: 16 FT.
WEIGHT: 5LBS. 3 OZ.
WIND LOAD: 90 MPH
MOUNTING: UP TO 2 IN.
MAST

CAN SIMULCAST ON
BOTH BANDS

WATERPROOF
CONNECTING
JOINTS

UPS SHIPPABLE
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AMATEUR SPECIAL

1275 NORTH GROVE ST.
ANAHEIM, CALIF. 92806
(714) 630-4541

CABLE: NATCOLGLZ
FAX (T14) 630-7024

«Coming socon to a shack near you.
«Signals from space.
*Catch some free.
*We know how.
*You can too!
sJoin AMSAT
*Free brochure for SASE

AMSAT

POBOX27
WASHINGTON,DC 20044
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—HI-PERFORMANCE DIPOLES— ) o
— P Foreign Subscription Agents

wrt

for Ham Radio Magazine

MPOs" BO-40-20-14 10M ma
MPD-2 B0 40M mas-parionm
HPD3" 160-80-40M hi-perior
s50.8° 160 8040 70-15-10M
S50 8* BO-40 20-15 10M spa
5504° B0 40 20 16M space
“g-bands with wide matching ra
SASE lor catalogus of 30 dipoles, slopers, and space saving, unigus antannas

WHINN ANTEMNMAS
A12-194-3414  gox 393 MT. PROSPECT, IL 60056

adipole 87 long $105ppd

ng
dipale 71 long 125 ppd
lo-specily L 42°3105 525108 ppd
pole-specily L 46393 603 98 ppd
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Labels, floppy disks, CD-ROM, mag tape
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* Updated each week
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PHOTO F

Two-indicator VSWR bridge.

other measures the reverse power.
Once again, it's relative power that'’s
being measured. Using the calibration
knob, set the forward meter to exactly
full scale with RF power applied. You
can then read the VSWR from the
reverse meter. In a future column I'll
deal with the construction of various
RF wattmeters and VSWR meters.

Conclusion

Antenna instruments are generally
inexpensive, especially when com-
pared with the cost of some antennas
and transceivers on the market today.

Some Amateurs feel they don’t need
to own such instruments. Yet they are
so useful in “doping out’’ antenna sys-
tems, both when designing new instal-
lations and troubleshooting existing
ones, that you'll find one handy. If you
don’t believe you need antenna instru-
ments, then |'ve got a bridge up in K2-
land to sell you.

Special note

The toroids column was suggested
to me by a reader who must be a very
special guy. Next time you buy a bot-
tle of wine that bears the Bully Hill
label, remember it's made by Walter
Taylor, KZMLT. Because of legal prob-
lems with the Taylor Wine people, he
can’t use his own name — so call him

Walter The art-
work labels are a treat! Thanks,
Walter.

You can reach me at POB 1099,
Falls Church, Virginia 22041. I'd like to
have your comments and suggestions
for this column.

Article / HAM RADIO

Rocky Mtn. Shortwave
Amateur Specialists

YAESU « TEN-TEC » NRD525 « GRUNDIG
SONY « MAGNAVOX « AMERITRON » MFJ
METZ = ICOM = DAIWA + KLM/MIRAGH
ALPHA DELTA = FAX/RITTY = KENWOOD

BENCHER = and others

FT-767

Allied Appliance & Radio
4253 So. Broadway * Englewood. CO 80110

AC = Diie ¥ For L

NEW!
The classic “Antenna Bible”
now in a thoroughly-revised, much-enlarged
edition

ANTENNAS

2nd edition
by John Kraus, W8JK
Ohio State University
Covers both theory and its applications to practical
systems. Over 1000 illustrations and nearly 600
worked examples and problems. Over 100 new
topics. Complete with design formulas, tables and
references
917 pages, hardcover. $51.95
Add $2.50 per book for shipping and handling U.S.,
$5.00 elsewhere.
CYGNUS-QUASAR BOOKS
P.O. Box 85, Powell, Ohio 43065
Tel. 614-548-7895
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Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.

Manufacturers of Quality Communications Equipment

*Repeaters
eLinks
*Remote Base
*VHF,UHF
*Receivers
eTransmitters
*Antennas

eStandard and

Computerized
Controllers
eStandard and
Computerized
Auto Patches
*Duplexers

H. P ) E’ e —
I ro EXPANDABLE REPEATER SYSTEM

« A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro “E” IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE 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, 1107220 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

* AN EXTENSION PANEL 15

ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS

AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL

600 Westtown Rd.

West Chester, PA 19382

MAGGIORE EL ECTRPONIC LAB.

Phone (215) 436-6051

_— o

Telex 499 0741 MELCO

Rl FOR QUR.GOMPLETE.CATALOG
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Monitor More With the New Universal M-7000! [ gaiphwiphetiainthabbinmhis
4+ Morse Code (CW) 4+ Speed Readout

+ Regular Baudot RTTY 4 4 TTY Alphabets
4+ Variable Speed Baudot 4 Ten Memories

4+ Bit Inverted Baudot 4+ Automatic Tuning
+ ASCII Low Speed + Video Squelch
+ ASCII High Speed + Audio Squelch

+ ASCII Vanable Speed 4 Split Screen ARQ
+ Sitor Mode A (ARQ) 4+ Self Diagnostics
+ Sitor Mode B (FEC) + Screen Print

4+ Autor 4+ Screen Saver

4+ ARQ 2&4 chan, (TDM) 4 Input Gain Control
+ VFT Modes (FDM) + MSI, UOS, ATC
+ Russian 3rd Shift Cyrillic# User Program-

— + Facsimile (FAX) AM mable Sel Cals
4+ Facsimile (FAX) FM + Senal & Parallel
If you are monitoring only voice shortwave stations, you are missing half the | # Packet AX.25 Printer Ports
action! Thousands of shortwave stations transmit in non-voice modes such as : i):g:luMl\:I]f: = F;‘[’E":'.: Teaminal
» . . " odae alion
Mn‘rsc code, vunous.forms qf radlolclcl.ypcl (RTTY) and facsimile (FAX). Tbc 4 Divensity Reception + Direct Entry of
Universal M-7000 will permit you to easily intercept and decode these transmis- | 4 Dual Metering Baud & Shift

sions. Simple connections to your shortwave receiver and video monitor will | 4 Low Tone & High Tone +Auto-Start
+ Vanable & Standard Shift

enable you to monitor with the most sophisticated surveillance decoder : g

: s ) 2 : ; < Option: Real Time Clock
available. Nq computer is required. See the worldlul .\‘horlwqu excitement you | 4 Option: Video Display of Facsimile (FAX)
have been missing. Requires 115 or 230 VAC. Six month limited warranty. < Option: Rack Mounting Brackets (For 19")

Universal M-7000 introductory Pricing: . -
* FULL CATALOG AVAILABLE * | . Standard M-7000 ..o s w00 | Universal Radio

Universal offers a comprehensive shortwave cata- - With Real Time Clock Option $1059.00 1280 Aida Dr. Dept. H

log covering all types of shortwave monitoring | - With Video FAX Option ......ccceeveee $1089.00 Reynoldsburg, OH 43068

equipment including receivers, antennas, RTTY - With Clock & Video FAX Option .. $1129.00 F: 2

and FAX equipment plus books and accessories. Shipping/Handling (USA) ...cccevvene $ 1100 Toll Free' 800 431-3939
In Ohio: 614 866-4267

Send $1 (refundable) 10 receive your copy today. Unpversac.. Serving Radio Tnthusiasts Since 1942

P.O. Box 1M111-H
PLACENTIA, CA 92670

IF YOU ARE INTO ELECTRONICS AND SAVING MONEY IS IM-
PORTANT TO YOU, THEN YOU OWE IT TO YOURSELF TO TRY
NUTS & VOLTS MAGAZINE. DISCOVER WHY THOUSANDS OF
SMART PEOPLE NATIONWIDE TURN TO NUTS & VOLTS EACH
MONTH TO MEET THEIR ELECTRONIC NEEDS. WHETHER

YOU’RE BUYING, SELLING, OR JUST
TRYING TO LOCATE THOSE UNIQUE Subscription Rates

US FUNDS REQUIRED

OR HARD-TO-FIND ITEMS, FIND OUT 58 FU)
3rd Class Mail - USA

HOW NUTS & VOLTS CAN HELP! e Yoir $12.00

SUBSCRIBE TODAY! Two Years .$21.00

CHECK [ MONEY ORDER (1 wvisa 1 mclj Lfetme. . ... .. $60.00
Name 1st Class Mail

One Year - USA $20.00
ik Canada & Mexico . . $22.00
Oy Air Mail
State Foreign - 1 Year . $55.00

Card No Includes one FREE 40-word
Classified Ad 151

CALL FOR ADVERTIBING INFORMATION
DISTRIBUTOR INGQUIRIES INVITED

A National Publication For The Buying And Selling Of Electronic Equipment
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More new cycle 22 DX

The new sunspot cycle nears its max-
imum by the end of 1989, causing
some changes in signal propagation.
The lower ionosphere (D & E) regions
will increase by 30 percent, but the F
region changes are more involved. Up
there the geomagnetic field defines
and controls the electron-ion density
and altitude changes. lon density will
be generally increased, but the amount
will vary with location. Figure 1 shows
the changes in height, both up and
down. See the left ordinate scale at the
latitude regions.

The height of refraction in the iono-
sphere determines the geometrical
conditions of the maximum distance
for DX. The earth tangent points
spread out as the height increases. The
figure’s right-hand ordinate scale
shows this change in hop length at a
10 degree take-off angle. If you have
a favorite DX spot, the distance is
fixed. For the signal to get to this same
spot, the take-off angle will have to
change as the height of the ionosphere
moves. The angle change is also
shown on the fig. 1 right-hand
ordinate scale for 3000-km distance.

Figure 1 is based on theory and
geometry backed up by some research
measurements. The solar flux and sun-
spot numbers change daily, and so do
the relationships shown in fig. 1. On
the average, the graph gives a good

DX FORECASTER

Garth Stonchockar, KORYW
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Cycle 22’s increasing sunspot numbers and their effect on the F2 layer's average height.

idea of what to expect by the end of
1989 or so. The hop distance, long
skip, should increase by about 400 km
on the northern paths to Europe or
Japan while decreasing to countries in
South America, South Africa, and the
South Pacific.

Last-minute forecast

The best days for long-skip open-
ings on the higher frequency bands are
the first 12 days of February. Openings
of one-long-hop transequatorial skip
are probable near the 3rd and 10th to
South Africa, South America, and
South Pacific areas. Maximum usable
frequencies (MUF) are expected to be
highest because of high solar flux on
these days. The lower bands are
expected to be their best during the
last two weeks. Disturbed periods
from solar flare effects may be evident

near the 3rd, 10th, and 21st with
unsettled conditions. As a result of
these effects, you can hear decreases
in MUF with weak and variable QS8
signals on east-west DX paths to
Europe and Japan on the lower bands.
Shorter nighttime hours will also be
evident.

No significant meteor-showers are
scheduled to appear in February. A full
moon occurs on the 25th; its perigee
is on the 13th.

Band-by-band summary

Ten, 12, 15, 17, and 20 meters will
be open from morning to early evening
almost daily to most areas of the
world. Expect the higher band open-
ings to be southerly, shorter, and
closer to local noon. Transequatorial
propagation on these bands is likely to
be toward evening during times of high
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during *‘normai” hours.

*Look at next higher band for possible openings.
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solar flux and disturbed geomagnetic
field conditions.

Thirty and 40 meters will be useful
almost 24 hours a day. Daytime con-
ditions will resemble those on 20
meters, but skip and signal strength
may decrease during midday on days
with high solar flux values. Look for
good nighttime use — except pre-
dawn after days of very high MUF con-
ditions. Usable distances on these
bands should be somewhat greater
than that achieved on 80 at night.

Eighty and 160 meters, the nighttime
DXer's bands, will open just before sun-
set and last until sunrise on the path of
interest. Except for daytime short-skip
signal strengths, high solar flux values
have little effect. Geomagnetic distur-
bances, more evident at the equinoctial
periods, cause signal attenuation and
fading on polar paths. Noise increases
noticeably on these lower frequency
bands in the coming months. Please
remember the DX windows.

Article J HAM RADIO

computer via RS-252
and you're ready to call
a fast-growing number
of packet hams
The HK-21 Pocket
Packet requires only a
single 12 VDC@ 40mA
POWEr source or as
little as 29mA from an
optional HKA-21-1,
internally mounted 4.8
volt, 120 mAh, NICAD
battery.
The Heath”™ HK-
21 Pocket Packet —
$219.95 (A
To order, call
1-800-253-0570

HT's, or wire a separate
cable into your mobile
or base VHF or UHF

rig. Connect your

Get your
message
ACrOSS...
even when
no one is
listening,

N OW receive or
leave messages

with other local hams
using the 16K Bulletin
Board featured on the
smallest TNC available —
the Heath® HK-21
Pocket Packet,

The BBS operates
under your call with
simple commands
like Send or Write a
message, Kill a message
and read the File
messages currently on
the system. And the
HK-21 Pocket Packet is
fully TNC-2 compatible.

Hookup is easy.
Plug in supplied cables
instantly to most

For information on
Heath's complete
line of amateur radio
products call
1-800-44-HEATH
for your FREE
Heathkit® catalog.

Best to start with.
Best to stay with.

Heath Company
Benton Harbor, Ml 49022

DOWN EAST MICROWAVE
y-"-'#

MICROWAVE ANTENNAS AND EQUIPMENT
* Loop Yagls * Power Dividers » Linear Amplifiers * Complete
Arrays * Microwave Transverters * GaAs FET Preamps
* TROPO * EME *Weak Signal « OSCAR « 902 » 1269 » 1296
* 2304 » 2400 » 3456 MHz
2345LY 450! loop Yagl 1296 MHz 20081 397
1345LY  4Sel  loopYagi 2304 MHz 20dB1 384
3333LY 33el  loop Yagl 902 MHz 18.5dB1 597
Above antennas assembled and tested Kits available
Add $8 UPS S/H, $11 West of the Mississipgs

MICROWAVE LINEAR AMPLIFIERS SSB,

ATV, REPEATER, OSCAR

2316 PA Tw in 18w out 1240-1300 MHz 138V §255
2335PA 10w in 35w out 1240-1300 MHz  13.8V 3305
338 PA Tw in 20w out 900-930 MHz 13.8V 3255
3335PA 10w in 40w out 900-930 MHz 138V 3305

23LNA preamp 0.7dB N.F. 1296 MHz 5 80
JILNA preamp 0.9dB N.F. 902 MHz $ B0
Add 35 shipping UPS/48

LMW 1396 & T304 MMz transveris: kits in stock
B = Wity Ao e Catuiog —
VSA L DOWN EAST MICROWAVE Fi‘:i
— Bill Olson, W3HQT s

Box 2310, AR 1, Troy, ME 04987
(207) 948-3741

SYNTHESIZED

THE MULTIPLE RECEIVER SOLUTION SIGNAL GENERATOR

MODEL
$G-100F
$429.95
delivered

MADE IN
UsA

« Covers 100 MHz to 199.999 MHz in
1 kHz steps with thumbwheel dial e
Accuracy +/— 1 part per 10 million at all
frequencies = Internal FM adjustable from

4 Channel Signal-to-Noise Voter

» Expandable 10 32 Channel by Just Adding Cards

* on0nuous {ing; — 0 to 100 kHz at a 1 kHz rate = External FM
: EL“[J.[I: III:‘LI‘.(;:IIII::‘IIII_:: COR and Voled Signals lnpu[ aCcep!S tﬂnes or VO!CE & Spurs aﬂd
« Remote Voted Indicators Pinned Out noise at least 60 dB below carrier ¢ Out-
« 4% x 6 Double Sided Gold Plated 44 Pin Card put adjustable from 5-500 mV at 50 Ohms
= Remote Dsable Inputs . 0[]8[3188 on 12 VdC @ o Amp .

« MORE : : : :
Built, tested and calibrated with manual Avqllahle for immediate de""'e_ry . $429'95
350.00 delivered * Add-on accessories available

$350. to extend freq range, add infinite resolu-

Telephone interface now available tion, AM, and a precision 120 dB attenuator

For more information call or write « Call or write for details * Phone in your

DOUG HALL ELECTRONICS order for fast COD shipment.

Voter Department
815 E. Hudson Street VANGUARD LABS
196-23 Jamaica Ave., Hollis, NY 11423

Columbus, Ohio 43211
(614) 261-8871 Phone: (718) 468-2720 Mon. thru Thu.

» 153 154
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THE
WEEKENDER

A transmit timer for the
KPC-2

One of life’s most embarrassing moments is finding
your packet TNC has glitched and tied up a busy packet
channelforseveralhours. My TNC, an older Kantronics
KPC-2, doesn’t have a transmitter time-out timer.
Several circuits have been published as solutions to this
problem, but | feel mine is a novel approach because it
uses existing circuitry to incorporate a timer. You add
only two diodes, a resistor, and a single capacitor.

The KPC-2 is a fine TNC, but as with many devices
with internal microprocessors, erratic supply voltage
fluctuations can cause the internal programto “crash”’
and the TNC to go into continuous transmit mode.
Besides the embarrassment, you also run the risk of
burning out your transmitter PA.

Before you start

All of the modifications are performed on the KPC-2
pcboard. You should have some expertise doing minor
pc board modifications before attempting this one. l also
advise you to use a grounded soldering station and take
the necessary precautions against static discharge. Your
Kantronics warranty and factory service options may be
adversely affected by this installation.

Opening the TNC

Remove the pc board through the front of the case.
The bezel and front panel are held in place by two
screws. Before you can slide out the board, you must
remove the screw mounting the 7805 to the case.

By Peter J. Bertini, K12JH, 20 Patsun Road,
Somers, Connecticut 06071
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Attempting to slide the board forward before removing
this screw will damage the regulator. Avoid disturbing
the LED indicators or they won’t mate with the panel
cutouts during reassembly.

Timer length

Most packet operations require transmit times of 10
seconds or less. For file transfers, transmit times of 20
seconds or more are common. Some packet conference
systems use TX times of up to a minute. Using a 100-k
resistor value for R1 yields a 10-second timelimit; avalue
of 560 k for R1 allows 60 seconds before time-out.

Preparing the board

Using your KPC manual pictorial layout, locate IC
U14. This a 74HCO04 14-pin device. Locate pin 13 and
carefullv cut the trace to the pin on the solder side of the
board. Verify that you have the correct pin before cut-
ting the run!

Now install diode D2 and resistor R1 between pin 13
and Vcc (5-voltbus). Pin 14 of U14is the Vcc supply for
the chip. | elected to mount the diode on the solder side
of the board, and tacked the resistor directly to the IC
pins topside. Observe diode polarity — the cathode (bar)
must go to pin 14!

Locate the solder pads for U13. This device is notused
on the KPC-2. On the component side of the board you'll
find two or three pads for U13 that are connected to the
ground bus. Select one of these pads and carefully cut
it free of the ground connection. Next prepare diode D1
and capacitor C1. You'll mount these components
between pin 13 of U14 and the open pad on U13. Cut the
leads to length and put spaghetti over the exposed leads
before soldering. Again, note the polarity. The positive
lead of C1and the cathode (bar) of D1 mustgo to pin 13
of U14. There will be three leads connected to pin 13 of
the IC at this point, so solder carefully! Now, trace the
cut run from pin 13 of U14. You'll find it goes to one of
two solder-through connections in the vicinity of U8.
Solder a short piece of wire-wrap wire from this point
back to the freed pad of U13, where capacitor C1 and
diode D1 were terminated.

This completes the modification. Carefully recheck
your work to be sure everything is right before you put
the KPC-2 back together. Note that my pc board is ver-
sion PC 35. Your KPC may use a different revision level,
and have a different parts layout than mine.

Checking it out

Put your station back together and select a quiet
packet frequency. Monitor your transmissions on
anotherreceiver. Select the calibrate mode forthe TNC;
refer to the manual if you're not familiar with this com-
mand mode. Your terminal will giveyouan R, T, or X
prompt. Hitting the T key should key your transmitter.
You'll hear a calibration tone on the monitor receiver if



/YAESU O
£ ICOM

IC-32AT
* New Dual Band HT

F:g;:;nic B * RX-138-174 MHz

. atts of Economical 440-450 MHz

P.0. Box 6522 Performance « TX-140-150 MHz OMNI V

220 N. Fulton Ave. « Dual VFO's, 20 Memories 440-450 MHz « New U/LSB, QSK, CW, FSK HF Rig

» Dual VFQ's, 100 W Qutput
* Allbands 160-10

* Superior “Phase Noise”

* Made in USA

* Receives from 100 kHz-30 MHz
* Built-in CW Filter + More

* 5 Watts Output on Both Bands
* Full Duplex & 40 Memories

Evansville, IN 47719-0522
Store Hours
MON-FRI: 9AM - 6PM
SAT: 9AM - 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
ENVELOPE (SASE) FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
" ICOM, YAESU, TEN-TEC

FOR SERVICE INFORMATION CALL

dconcepts

VHFIUHF
AMPS

» High VSWR and

Overdrive Protection

* 5 Year Warranty, 8 Months on RF

FT-212 RH
* 2 Meter Mobile
* Optional, Internal Digital
Voice Recorder
* RAX 138-174 MHz

IC-228A
* 25 Watt, 2 Meter FM Mobile
* ACV 138-174 MHz

0(‘12}4&43252 * TX 144-148 MHz * TX 140-150 Mhz Transistors
MONDAY - FRIDAY * 45 Watts Output * 20 Memories
9:00 AM - 12:00 NOON * FT-712 RH Available for 70cm ’ ;:I e e e
e-amps
TERMS: K& Kantronics MB
Prices Do Not Include Shipping. A unm
Price and Availability Subject to —— O siilw ..
Change Without Notice b S ) ALD-24T W s ]
Most Orders Shipped The Same Day T KAM ) Dua Band Mobile MFJ-1278
E con‘s‘\hlcorru X ';aTi_:r:e'IémEFax,aSC|l.AMTOR. 1:“»’;3:?"“"“:;.@3:];:33:"’ * Multi-Mode Data Controller
! NN - « Simultaneous Operation on HF = 25 Walts Ouiput on Bolh Bands * Packet, RTTY, ASCII, CW, WEFAX
h = and VHF P = Loaded with Extra Fealures SSTV, Contest Memory Keyer

Indiana and Information

Orders and Price Checks Call 8 00=-523-773 1

Call 1-812-422-0231

HAM RADIO SHIRTS and HATS

4 N\
W6SAIl BOOKS GREAT Gift Ideas!

published by Bill Orr, W6SAI and Stu Cowan, W2LX
BEAM ANTENNA HANDBOOK

Completely revised and updated with the latest computer generated information on
BEAM Antenna design. Covers HF and Yagis and 10, 18 and 24 MHz WARC bands
Evfhnghiﬂ you need to know. 204 illustrations. 268 pages. ©1985. Rewised 15t edition

Softbound $11.95
ALL ABOUT VERTICAL ANTENNAS

Theory, design, construction, operation—are fully covered. Here's what this exciting
book covers: Horizontal vrs vertical—which is best? Top loaded and helical antennas
5 high efficiency Marceni antennas for 80 and 160, verticals and TVI—Is there a
problem? The effects of ground on vertical antennas and a how to make an effective
ground system, the Bobtail beam, construction data for 25 different antennas, matching
circuits of all descriptions—which is best, plus P-L-E-N-T-Y more! 1st edition, 192
pages 1986

RP-VA
RADIO HANDBOOK 23rd Edition

Here are some of the highlights of this exciting new edition. New easy-10-use
charts for Chebyshev and elliptic filter configurations, new data on power MOS5-
FETS, how to use state-ol-the-art OP-AMPS, and home computer RTTY to name
just a few examples. New projects include: GaAsFET preamps for 902 and 1296
MHz, easy-to-build audio CW filter, Economy two 3-500Z, 160 meter amphfier,
multiband amp using two 3CXB00AT7's, and a deluxe amplifier with the
3CX1200A7 tube. New antenna projects include: efficient Marconi design for 160
and 80 meters, computer generated dimensions for HF-Yagis, and a 2 meter slot
beam. Get your copy today. 23 edition 1986

22424 (Reg. $29.95)
THE RADIO AMATEUR ANTENNA HANDBOOK

A wealth of projects that covers verticals, long wires, beams as well as plenty

of other interesting designs. It includes an honest judgement of gain figures

how 1o site your antenna for the best performance, a look at the Yagi-Quad con

troversy, baluns, slopers, and delta loops. Practical antenna projects that work!

190 pages. ©11978. 1st edition
RP-AH

Piease enclose $3.50 for shipping and handling

CRE ENVILLE, NH 03048

Softbound $10.95

Hardbound $26.95

Softbound §11.95

= &
BOOKSTORE

(603) B78-1441

Here's a greal way 1o say you're a HAM RADIO reader.
Get a hat with your name and call and wear your HAM
RADIO Magazine shirt!

Baseball Caps come in gold, blue, red
and kelly green. Please give us the name
and call sign you want lettered on the hat
(maximum of 6 characters per line.)
UFBC (comes in gold, blue, red,

kelly green) ST S $5.95

WA2SRF
B0

HAM RADIO shirts come in two
attractive styles. The TEE shirt is
great for general everyday use.
The HAM RADIO polo is for a
more formal occasion. Each shirt is
made of a 50/50 blend and comes

in either blue or red. The new HAM Sizes Available

RADIO logo is silk-screened in a S M. L.oXL
vibrant yellow color on the front of

each shirt.

HR-TEE B (blue) R (red)... $ 995
HR-PLO B (blue) R (red).................... = ....$19.95

Please enclose $3.50 1o cover shipping and handling ﬁ

iy D
RADIO BOOKSTORE

GREENVILLE. NH 03048 (603) 878-1441
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Partial schematic of unmodified TNC.

Diode DY and D2  1N914 or equivalent
Capacitor C1 150 4F. 6 volis electrolytic
Resistor A1 100 to 560 k, 1/4 watt {see text)

Addition of timer components to TNC circuitry.

everything's working correctly. Hitting the R key should
immediately drop the transmitter. Toggle back and forth
between the R and T keys several times to confirm that
the TNC is keying and unkeying the radio properly. Now
select the T key and wait — the TNC should time out
eventually. After time-out, immediately hitthe Rand T
keys again. The transmitter should come back on until

you hit the R key, or until the next time-out. The X
promptis supposed to terminate the calibration mode,
but you'll find that you have to turn the TNC off and back
on to resume normal operation.

Theory of operation

Look at figs. 1and 2. Normal TX keying is started by
a low-going signal from the microprocessor on pin 15.
This signal is inverted to a high-going one by way of an
inverter section in U14. The high-going signal drives Q3
into conduction through current-limiting resistor R39.
The open-collector output of Q3 provides the ground-
return keying for the transceiver.

In the modified circuit, capacitor C1 is normally dis-
charged. During transmit, the negative lead of C1 is
brought low. The charging current for C1 maintains a
low state on pin 13 of U14, until C1 reaches a charge volt-
age equal to the threshold of pin 13 on U14. The value
of R1, in conjunction with the source current provided
by the inverter input, and the value of C1 determine the
actual time interval before time-out. D1 forces an
immediate high level to the inverter when going to
receive. Diode D2 provides a discharge path for C1 dur-
ing the receive state; this prevents consecutive packet
exchanges from causing a cumulative time-out. | sus-
pect this circuit might be adaptable to other TNCs,
althoughi haven’t investigated that possibility. Purists
may wish to include a small resistor, under 100 ohms, in
series with C1 tolimittheinrush currenton pin 15 of the
microprocessor.

Article K HAM RADIO

short circuit

Vee

9 2n2907
t2)

L Missing figure
; Please note that in the October 1988

issue, fig. 7 shown on page 26, should
have been included in fig. 9. The

Tx

100k i0.0I I L‘ /;_Llr\O,OI

Rx

figure shown here should have been
fig. 7 in Part Three of N6GN'’s article.

100k

100

— Fx
2n2222 ’ 4 2n22z2
10k 210k st
t 2nz2ze

L—ﬁ TRANSMIT

100
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NET-KALL NK-1
DTMF ALERT DECODER

« Momentary or Iatched output

« Multiple Group-Call response

« High stability xtal controlled SS1-202
« Ideal for an economical alert system

NK-1K (kit) $34.95
——— NK-1W (Wired/Tested) %44.95
@] (Add §2 00 Shipping!/Handling in U S 4)

MoTron Electronics
695 W 21st Ave
Eugene, OR 97405

Call Toll-Free

1-800-338-9058
or (503) 687-2118

» 155
THE RF CONNECTION

“SPECIALIST IN RF CONNECTORS AND COAX”
Parl No. Description Price
321-11064-3 BNC 2 PST 28 voit coaxial relay.

Amphenol

Insertion loss: 0 to 0.75GHz,

0.10d8

Power rating: 0 to 0.5GHz, 100

walts CW, 2 kw peak

Isolation: 0.1 GHz/45db, 0.2 GHz $25 used
40db, 0.4 GHz 35db tested

83822 PL-258 Teflon, Amphenol 150
PL-259/81 LIHF Male Silver Teflon, LSA 150
UG-210/U N Male RG-8, 213, 214, Amphenal 295
UG 218/U N Male RG-8, 213, 214, Kings 4.00
GIAPIN N Male Pin for 9913 9086, 8214

fits UG-210/U & UG-21B/UN's 150
UG-210/8913 N Male for RG-8 with 9913 Pin 395
UG-218/9913 N Male for RG-8 with 9913 Pin 475
UG 146/U N Male fo S0-239. Teflon USA 500
UG B3y Female 1o 50-239, Teflon USA 500

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477
VISA/MASTERCARD: Add 4%
Prices Do Not Include Shipping
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In tall Fast Extend Range = Improve Receprion
The Sparky I-Antenna i a[lc\ ble half wave radiator fed by
112 wavelengths of low 1o \mr wigh an efficient lincar
matching transformes ‘*xp:rk s beat duckies, 174, & 58
wave antennas, need no g UI'|J plane. Low flat SWR curve
gives edge to edpe ba nd coverage. Great portable- rolls up
1o fit in pocket. Completely assembled with BNC connector

Available for evers band from 50 to 440 MHe

$39% an T\\ G 7565?0 AdISSPLH
Inbopack 81 by 1a0 chass mail AntennasWest

| Box 30062-H, Prove UT 81603 (801) 373-8425

arkyﬂ-Ante nnas

* Easily hidden » Effective indoon of out. » Money back guarantee «

» 128

KepoClod

by Kepro Circult Systems, Inc. 1w

The Power
and
The Glory

1-800-325-3878
1-314-343-1630 MO

For the dealer nearest you.

Kmmwfml Inc.

Make PCB’s In Your Home!

KeproClad ™ gives you the power to
produce industrial quality printed circuit
boards at home. PCB's you can use for
nearly any electronic construction project
— from simple power supplies to
sophisticated lasers. And when you're
done, you'll know the glory that comes
from top performance assured by the use
of KeproClad PCB's.

KeproClad is the quick, easy and inex-
pensive system for production of quality
printed circuit boards. KeproClad has all
the supplies and instructions you need to
create professional boards at home.

All KeproClad products are safe, easy

to use and come with an unconditional
guarantee. When you want to build the
best, choose KeproClad. KeproClad gives
you the power. You get the glory.

For your free KeproClad catalog and
name of the KeproClad dealer nearest
you, call Kepro.

630 Axminister Drive, Fenton, MO 63026-2992
s

m
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VISA
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X VHF

COMMUNICATIONS

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment

ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON
COMM, LEADING EDGE, ARRL PUBLI-
CATIONS, KAGLO, HAMTRONICS. ETC

280 Tiffany Avenue
Jamestown, New York 14701

Wosloan Noow Yook s finsal amaliss radie deates !

PH.(716)664-6345

NEW NEW NEW
PLENTY OF BOOKS LISTED IN THE BOOK-
STORE'S CATALOG —

SAVE TIME AND MONEY.
SHOP BY MAIL FROM YOUR #1 SOURCE
OF AMATEUR BOOKS AND SOFTWARE.

HAM RADIO'S BOOKSTORE GREENVILLE, NH 03048
(603) 878-1441

/71989 U.S. CALL DIRECTORY

(on microfiche)

Call Directory - by callsign $8

Name Index - by last name . $8

Geographic Index - by state/city $8
All three - $20

$3 shipping per order
BUCKMASTER PUBLISHING
Route 3, Box 56
Mineral, Virginia 23117
\703389‘-5??? visa/mc 3001252'5623_/
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FLEA
MARKET

RATES Noncommercial ads 10¢ per word;
commercial ads 60¢ per word both payable
in advance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subject to our editing) on a space available
basis only. Repeat insertions of hamfest ads
pay the non-commercial rate.

COPY No special layout or arrangements
available. Material should be typewritten or
clearly printed (not all capitals) and must in-
clude full name and address. We reserve the
right to reject unsuitable copy. Ham Radio can-
not check each advertiser and thus cannot be
held responsible for claims made. Liability for
correctness of material limited to corrected ad
in next available issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N. H. 03048.

BEGINNER’S RADIO CLEARINGHOUSE. On a space availa-
ble basis, we are going to offer you, OUR SUBSCRIBER, free
of charge, a chance to find a home for your used equipment
with a new Ham. Please send us a short description of what
you want to seli along with price, name, address and phone num-
ber. We'll run it once in a special section of the classified ads
under the heading of BEGINNER'S RADIO CLEARINGHOUSE.
Please limit your ad to 20 words or less.

GOOD BEGINNER RIG. Heath SB-101 transceiver with HP-23
supply, SB-600 speaker, CW filter, extra tubes, manual $250.
Contact WA7GVT (406) 365-2261.

NATIONAL Radioc Manual and NCL-2000 factory parts lists.
SASE. Max Fuchs, 11 Plymouth Lane, Swampscott, MA 01907.

ELECTRONIC KITS & ASSEMBLIES.For our latest catalog
send SASE (45 cents) to: A & A ENGINEERING, 2521 W.
LaPalma, #K, Anaheim, CA 92801.

IBM-PC SOFTWARE FOR PK-232. New CompRtty II/PK is
the complete communications program for the PK-232/HK-232,
Uses host mode of PK-232 for complete control. Text entry via
built-in screen editor! Adjustable split screen display, including
optional Triple Spiit (TM} in Packet mode. Instant mode/speed
change. Hardcopy, diskcopy, break-in buffer, select calling, text
file transfer, customizable full screen logging, 24 programma-
ble 1000 character messages, mailbox facility. ideal for MARS
and traffic handling. Requires 256k PC compatible. $65. Non-
PK-232 version still available. Send call letters {including MARS)
with order. David A. Rice, KC2HO, 144 N. Putt Corners Rd, New
Paltz, NY 12561.

GROUND RADIAL WIRE for verticals or slopers. Improves per-
formance, new #16 bare solid copper. LOWEST COST, 1000
foot spool, $38 includes shipping. DAVIS RF, PO Box 230-H,
Carlisle, MA 01741. (508} 369-1738.
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COMMODORE/AMIGA chips, (eg. 6510—$11.55, 6526--
$12.50, 6567 —$19.95, 65681 —$13.85, PLA/825100—$14.75, 901
ROM series —$11.50}, parts, diagnostics, hard to find items.
Autharized service center. Fast repairs, fow cost (eg. C64-$49.49
plus UPS). Heavy duty power supplies for the C64-$28.00 plus
UPS. KASARA MICROSYSTEMS, (Division of QEP), Rt.
9W/Kay Fries Drive, Stony Point, NY 10980. 1-800-248-2983
{outside NY) or 814-942.2262.

COMPUTER CODE COURSE: Apple Il +/c/e/GS. C-64/128.
37 modes, graphics, 1-100 WPM, menus, proportional spacing,
variable frequency, more ($29.95). With word processor {$39.95).
Manual ($10). Check/MO. LARESCO, POB 2081-HR, Calumet
City, IL 60409. 1-312-891-3279.

UHF PARTS. GaAs Fets, mmics, chip caps, feedthrus, teflon
pcb, high Q trimmers. Moonbounce quality preamps. Electronic
sequencer boards. Send SASE for complete list or call (313) 753-
4581 evenings. MICROWAVE COMPONENTS, PO Box 1697,
Taylor, Ml 48180.

KITS*PARTS*PLANS. We have hard to find parts! Variable
tuning capacitors, tuning coils, crystal and magnetic
headphanes, germanium diodes, crystal, shortwave and tube
type kits. Very inexpensive. Send 25 cent stamp for catalag.
Yeary Communications, 12922 Harbor #800HR, Garden Grove,
CA 92640.

$50 PACKET Digicom 64— software based PACKET system for
Commodore 64. Software is public domain and requires a
modem for the C64 which is provided by our kit. Board plugs
directly into cassette port or remote mounted via cable, both
connectors included. Watchdog timer, reed relay PTT and PTT
inversion options included. Power derived from computer. Uses
7910 chip—no alignment required. Switch allows HF or VHF
operation. Order Kit #154 for $49.95 or Assembly #154 for $79.95
both include FREE DISK. Add $2.50 s/h. A & A ENGINEER-
ING, 2521 W. LaPalma #K, Anaheim, CA 92801. (714) 952-2114.
MC or VISA accepted.

DIGITAL AUTOMATIC DISPLAYS. Any Radio. Be specific.
GRAND SYSTEMS, POB 2171, Blaine, WA 98230.

QUALITY HAM SOFTWARE for the IBM-PC and compatibles.
Many shareware and public domain disks for all aspects of ham
radio. Business SASE for catalog. JK&S Dept HE, PQ Box
50521, (ndianapolis, IN 46250-0521.

MAGAZINES WANTED: “Microwave Systems News'' (MSN},
“RF Dasign”, “PCIM {Power Conversion & Intelligent Motion}"*
and “QEX" (1980-present). Call collect 519-742-4594 (Ontario}
after 6 PM Eastern time.

IMRA International Mission Radio Association helps mission-
aries. Equipment loaned. Weekday net, 14,280 MKz, 1-3 PM
Eastern. Nine hundred Amateurs in 40 countries. Rev. Thomas
Sable, S.J., University of Scranton, Scranton, PA 18510,

MACINTOSH Ham Software. MacTrak®tracks satellites, sun,
moon. Graphic or tabular outputs. Compatible with Mirage
Tracking Interface for rotor control, $69.95. DX Helper™ pro-
vides DX info including distance, bearing, sunrise, sunset, propa-
gation MUF, great circle display, more, $34.95. SASE for info
from R. Stegemeyer, PO Box 1590, Port Orchard, WA 98366.

BACK ISSUES OF HAM RADIO. Have most issues from 1969
to 1974. Mint condition. $3.00 for single issues. WNOG,
319-377-3563.

MICROWAVE GENERATORS: All checked, working: HP-
626A, HP-628A, HP-8690A sweep gen, $150/ea. FXR L772A 1-
2 GHz, $75. GR-1218A 1-2 GHz, GR-1021A VHF/Gen 40-250
MHz, $100/ea. GR-1601A VHF bridge $125. Also test equipment:
HP-410C meter w/out probe, $100. GR-1611A capacitance
bridge $100. GR-650A impedance bridge, $55. All $75: Tektro-
nix 1908 generator; C-27 camera; type-82; type-M plug-in units;
Measurements 188 FM/Gen; Sorensen QSB28-8 DCPS, 10-40V,
8Amps, Var/Reg, metered; Alfred HVPS .2-3.5KV, 23mA,
Var/Reg, metered; Heath EU-205 2-Pen Chart Recorder Hi-Sens
w/access; GR-1672A Digital System Control; Theta Resolver
Test Set; Military SRR-11 VLF receiver 14-600 kHz. ALL $35:
GR-1604A; Krohn-Hite 330A Var/Lab Bandpass Filter; HP-412A
DC-VOM; HP-130C; HP-416A Ratiometer; Ballantine 3600 DVM
w/TRMS. Also H-V Plate Transformers, 4400V/CT 235mA;
3500V/CT 275mA, $75/ea. Giant Powerstat 220V/28A, 0-280V,
7.8KVA $145. SASE list. Joseph Cohen, 200 Woodside, Win-
throp, MA 02152. 617/846-6312.

ANTENNA PARTS AND CATALOG. Lowest costs. Dipole/
Quad/Ground Radial Wire, insulators, center feeds, open wire
feed line, coax, relays, (#14 multistrand dipole/quad wire, non-
stretch, very flexible, $34 per 276’ (minimum), $.12/ft. there-
after, includes shipping. Catalog $2.00. DAVIS RF, PO Box 230-
H, Carlisle, MA 01741. (508} 369-1738.

HAM TRADER YELLOW SHEETS. In our 27th year. Buy,
swap, sell ham radio gear. Published twice a month. Ads quickly
circulate —no long wait for resuits. Send No. 10 SASE for sam-
ple copy. $13 for one year (24 issues). PO Box 2057, Glen Ellyn,
IL 60138-2067 ar PO Box 15142, Dept HR, Sattle, WA 98115.

VHF-UHF-SHF. Large SASE. West Coast VHFer, POB 685, Hol-
brook, AZ 86025.

CHASSIS & CABINET KITS. SASE. K3IWK, 5120 Harmony
Grove Rd, Dover, PA 17315.

ANALOG AND RF CONSULTING for the San Francisco Bay
area. Commercial and military circuits and systems. James Long,
Ph.D., N6YB (408) 733-8329.

RTTY JOURNAL-Now in our 36th year. Read about RTTY,
AMTOR, PACKET, MSO’S, RTTY CONTESTING, RTTY DX
and much more. Year’s subscription to RTTY JOURNAL $10.00,
foreign slightly higher. Order from: RTTY JOURNAL, 9085 La
Casita Ave., Fountain Valley, CA 92708.

WANTED: Hammarlund HQ170AC vhf, and HQ180AC, prefer
Mint Cond. Mike Matich, PO Box 515, Cedar Ridge, CA 95924.
(916) 477-0622.

RUBBER STAMPS: 3 lines $5.00 PPD. Send check or MO to
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. SASE
brings information.

CASH OR TRADE for all types of transmitting or special pur-
pose tubes. M & S COMMUNICATIONS ENGINEERING 160 So.
Auburn Street, Suite 200, Grass Valley, CA 95945. (916}
272-5500.

ELECTRON TUBES: Receiving, transmitting, microwave... ali
types available. Large stock. Next day delivery, most cases.
DAILY ELECTRONICS, PO Box 5028, Compton, CA 90224. (213)
774-1255,

MOTOROLA MAXAR 80. 800 MHz 2-way w/mike/PL. Good
condition $250. Heathkit 20 SSB mobile $125. Hallicrafter
SX101A $125. Bob Shuman, 725 S. Chocolay, Clawson, MI
48017

EXPLORE the license free 160-190 kHz band. Communications
over 100 miles have been achieved and our kits will help you
get on the air fast! Send stamp for brochure to: SEDEN COM-
MUNICATIONS, 1272 Harold Avenue, Simi Valley, CA 93065

WANTED: ARC-5 and SCR-274 equipment, parts and acces-
saries, any condition. Ken, WBSOZR, 362 Echo Valley, Kinne-
ton, NJ 07405. (201} 492-9319.

WANTED: Ham equipment and other property. The Radio Club
of Juniar High School 22 NYC, Inc. is a nanprofit organizatian,
granted 501{C) {3} status by the IRS, incorporated with the goal
of using the theme of Ham Radio 1o further and enhance the
education of young people. Your property donation or financial
support would be greatly appreciated and acknowledged with
a receipt for your tax deductible contribution. We sponsor the
classroom net on 7.238 at 1200 UTC daily and encourage your
QSL for our weekly award. Please write us at: PO box 1052,
New York, NY 10002 or call our round the clock hotline: (516}
674-4072. Thank you!

CLEANING OUT LIBRARY. Send SASE for big list of ham
radio and electronic books and magazines (HR, CQ, 73, QST,
Wireless World, Popular Electronics, etc). Joe Holstein, NSEA,
1515 Sashabaw, Ortonville, M| 48462.

CUSTOM MADE EMBROIDERED PATCHES. Any size, shape,
colors. Five patch minimum. Free sample, prices and ordering
information. HEIN SPECIALTIES, Inc., Dept 301, 4202 N. Drake,
Chicago, IL 60618.

RECONDITIONED TEST EQUIPMENT $1.25 for catalog.
Walter, 2697 Nickel, San Pablo, CA 34806.

SCHOLARSHIP. The Dayton Amateur Radio Association is now
accepting applications for its 1989 Scholarship Program. The
program is open to any licensed Amateur graduating from high
school in 1989. For information and application forms write
Scholarship Committee, 317 Ernst Avenue, Dayton, OH 45405.

COMING EVENTS
Activities — “‘Places to go . . .”

SPECIAL REQUEST TO ALL AMATEUR RADIO PUBLICITY
COORDINATORS: PLEASE INDICATE IN YOUR ANNOUNCE-
MENTS WHETHER OR NOT YOUR HAMFEST LOCATION,
CLASSES, EXAMS, MEETINGS, FLEA MARKETS, ETC, ARE
WHEELCHAIR ACCESSIBLE. THIS INFORMATION WOULD
BE GREATLY APPRECIATED BY OUR BROTHER/SISTER
HAMS WITH LIMITED PHYSICAL ABILITY.

KENTUCKY: February 11. Ham Radio & Computer Fest, Cave
City Convention Center, Cave City. Setup 6 AM. Doors open
8 AM. Admission $3/advance. DX, Packet, Antennas forums.
VE e)éamsA Activities for the entire family. Talk in on 145.410
or 146.62.

MICHIGAN: The Cherryland ARC'’s 16th annual Swap-N-Shop,
East Bay Elementary School, 3962 Three Mile Road N., Trav-
erse City. 8 AM to 2 PM. Admission $3.00. Tables $6.00. Talk
in on 146.850 repeater. For information Mike Hubbard, N8JXY,
5772 Vance Road, Interlochen, M! 49643. (616) 276-9143.

OHIO: February 12. The Mansfield Mid-Winter Hamfest/ Com-
puter Show, Richland County Fairgrounds, Mansfield. Doors
open 7 AM. Tickets $3/advance; $4/door. Tables $6/advance;
$8/door. For additonat information, tickets or tables SASE to
Dean Wrasse, KB8MG, 1094 Beal Road, Mansfield, Ohio 44905
(419) 589-2415 after 4 PM EST.

COLORADO: February 19. The Aurora Repeater Assaciation’s
8th annual Swapfest, Jefferson County Fairgrounds, 15200 W.
6th Avenue, Goiden. 8 AM to 3 PM. For information contact
Judi, WDOHNP (303} 460-1413 or Jan, KA7TYU, PO Box 39666,
Denver, CO 80239.

MINNESOTA: February 25. Midwinter Madness Hamfest,
Medina Ballroom, Median. 7 AM to 2 PM. Admission
$3/advance; $56/door. For information contact Dennis Pollard,
KZ01. (612) 535-7189 evenings.

FLORIDA: February 26. The 7th annual Hernando County Ham-

fest, Hernando County Fairgrounds Auditorium, US 41 South

{4 miles south of Brooksville). Doors open 8 AM. Advance regis-

tration $2.00; at the door $3.00. Swap tables $8.00. Free park-

ing. Overnight parking permitted. No facilities. For advance regis-

(Frle:tion SASE to Hamfest Chairman, PO Box 1721, Brooksville,
34605.

SOUTH CAROLINA: February 25. The Charleston Amateur
Radio Society’s annual Hamfest, National Guard Armory,
Hagood Avenue, Charleston. For information E.L. Sikes, N4LS,
16 Trumbo Street, Charlstan, SC 29401 or call (803} 723-4000.

TEXAS: February 25. The Orange ARC'’s 4th annual Hamfest-
Flea Market, National Guard Armory Buildong, Meeks Drive,
Orange. 9 AM to 5 PM. Setup time 7 AM. Tables $4.00. Dealers
$10. Talk in on 147.180.



GEORGIA: February 25 The Dalton ARC's annual Hamfest,
North Georgia Fairgrounds. For information write DARCI, POB
143, Dalton, GA 30722.0143. Or contact members via GA cracker
net or GA S5B net

OHIO: February 25 and 26. ARRL Ohio section convention, Cin-
cinnati Gardens Exhibition Center, Langdon Farm Road and Sey
mour Avenue, Cincinnati. 8:30 to 5 both days. For information
contact Stan Cohen, WDBQDQ, 2301 Royal Oaks Ct, Cincin
nati, Ohio 45237 (513) 6311011

INDIANA: February 26, The LaPorte ARC's Hamfest, LaPorte
Civic Auditonum . Admission $3.50. Reserved tables $3. Talk in
on 146.520 or 146 610 with PL of 131.8. Contact SASE LPARC,
PO Box 30, LaPorte, IN 46350

OHIO: February 26, The Cuyahoga Falls ARC's 35th annual
Hamfest, Akron North High School. B AM to 3 PM. Tickets
$3/advance; $4/door. Reserved tables $5. Or bring your own
For information Bill Sovinsky, KBJSL, 2305 — 24th Street, Cuya
hoga Falls, OH 44223, (216) 923-3830

VIRGINIA: February 26. Vienna Wireless Society's Winterfest
Vienna Community Center, 120 Cherry Street, Vienna, Setup
6 AM. General public 7:30 AM. Admission $4/door; $7/1ailgate
Talk in on KAHTA/R 146.085/146.685 or WALBL/R
146,190/ 146.790. For information Harry Kaklikian, W4ACN, 4941
Andrea Avenue, Annandale, VA 22003

MICHIGAN: February 26. The 19th annual Livonia ARC's Swap
'n Shop, Dearborn Civic Center, Dearborn. 8 AM 10 4 PM,
ARRL/VEC exams. Free parking. Talk in on LARC Repeates
144.75/5.35 and 146 52. For information SASE to Neil Cotfin,
WABGWL, Livonia ARC, POB 2111, Livonia, MI 48151

KENTUCKY: March 4. The 13th annual Glasgow Swaplest,
Cave City Convention Center, Cave City. Sponsored by the
Mammoth Cave ARC. B AM ta 7?7 Admission $3. Tables $3
Flea market, VE exams. Talk in on 146.34/94. For additonal
information NAHCO, 1379 Whites Chapel Road, Glasgow, KY
42141

TEXAS: March 4 and 5. South Texas Amateur Repeater Soci
ety Hamfest, Casa de Amistad (Civic Center) on Fair Park Blvd,
Harlingen. Saturday 94, Sunday 9-2. Flea market, VE exams
RACES/ARES meeting, ARRL forum and more. Talk in on
14799/ .39 English. 146.10/.70 Spanish, Admission $5/advance;
$6/door. Tables 57/ advance; $10/door. For information KSRAV,
2210 S. 77 Sunshine, Harlingen, TX 78550, (512) 425-7744

PENNSYLVANIA: March 5. The 2nd annual York Springfest
{Ham & Computer), Dover Firehall, York. Free tailgating, indoor
tables $10. Registration $4. Unlicensed spouse and under 12 free
VE exams. General admission 8 AM. talk in on 146.37/97 and
147.93/33. For information and registration (301] 239-3878 or
write YORK Springfest, PO Box 50, Shrewsbury, PA 17361-0050

PENNSYLVANIA: March 5 The Two Rivers ARC's Hamfest,
Rostraver Fire Hall, PA 51, McKeesport. B AM 1o 3 PM. Admis
sion $1.00 at door. Full table $6. Half table $4.00. Talk in on
146.13/73, WA3PBD/R Repeater, For information Louss H. Zim
merman, N3GPJ, 911 Roland Road, Wilkins Twp, PA 15221
(412) 351-1562 10 AM to 10 PM

MASSACHUSETTS: March 5 Mi. Tom Amateur Repeater
Association Amateur Radio and Electronics Flea Market, Smith
Vocational School, Rt 9, Northampton, Setup 7 AM. Doors open
9 AM 1o 2 PM. Admission $2. Under 12 free accompanied by
adult, Tables $10/advance; $12/door, VEC walkin exams. Talk
inon 146,94, 223 82 and simplex 146.52. Handicapped parking
and access. Reservations: Bob, WB1EQS (413) 532-6411 days
Mickey, N1CDR (413) 562-1027 evenings. Or write MTARA Flea
Market, 6 Laurel Ter, Westfield, MA 01085

NEW JERSEY: March 12. The Delaware Valley Radio Associa
tion's 17th annual HAMCOMP ‘89, New Jersey National Guard
112th Field Artillery Armory, Eggerts Crossing Road, Lawrence
Township. 8 AM to 2 PM. Admission $3/advance; $4/door
Indoor spaces $7 and $10. Outdoors $6. Sellers bring own tables
Setup 6 AM_ Public 8 AM. Talk in on 146.07-.67. For informa
tion and space reservations write HAMCOMP ‘89, c/o KB2ZY,
RD 1, Box 259, Stockton, NJ 08559, Please SASE. Handicap
parking and wheelchair accessible

INDIANA: March 12. The Morgan County Repeater Associa
tion's Indiana Hamfest, Indiana State Fairgrounds Pavilion Build
ing, Indianapols. Starts 8 AM. Admission $5. 8° tables $8. Free
parking. VE exams. Talk in on 145.25. For information or 1able
reservations SASE before 2/24/89 1o Aileen Scales, KCIYA,
3142 Market Place, Bloomington, IN 47403, (813) 339-4446.

FLORIDA: March 18 and 19. The Playground ARC’s 19th annual
North Florida Ham/ fest, Shrine Fairg ds, North Ft
Walton beach. Doors open 8 AM both days. Admission
$3/advance: $4/door. Tables $10 one day or $15 for both days
Flea market, exhibits, ARRL, MARS and QCWA meetings
Saturday might banquet. Free parking. RV parking 510 with
hookup. Talk in on 146.79 and 52. For information write PARC
PO Box 873, F1. Walton Beach, FL 32548

ILLINOIS: March 19, The Sterting-Rock Falls ARS 29th annual
Hamfest, Sterling High School Field House, 1608 Fourth Ave
nue, Sterling. Doors open 7:30 AM. Tickets $3/advance;
$4/door. Dealers, large flea market, VE exams. Talk n on
146.25/146.85 WIMEP Repeater. for information, tables or
tickets contact Sue Peters, PO Box 621, Stering. IL 61081 or
call AC (815) 625-9262.

NEW JERSEY: April 15, “Flemington Hamfest 89", sponsored
by the Cherryville Repeater Association, 8 AM in the Hunter

don Central High School Field House. Admission: $4 advance,
55 door. Children under 12 and XYLs free. Refreshments avail

able from 6:30 AM, Advance tickets: Dave Hickson, KD2RC,
125 South Main St, Lambertville, NJ 08530, Tables: Marty
Grozinski, NS2K, 6 Kirkbridge Rd, Flemington, NJ Infor

mation: (201} 788-4080 before 11 PM EST. VE testing begins
at 10 AM, send FCC form 610, photocopy of current license,
and a check for $4.75 (payable ARRL/VEC) to: Cherryville
Repeater Association, VE Test Team, Box 308, Quakertown, NJ
08868, Talk in: 146.52, 147.975/375, 145.615/015, 222 52/224.12
and 449.85/444 85 MHz

DAYTON HAMVENTION: April 28, 29, 30
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OPERATING EVENTS
“Things to do . . ."

AMATEUR RADIO DAY. February 25. Hams will call all nations
from Official Center of the World. A special event station,
WABBEZ, will be set up for one day and manned by hcensed
volunteers from the Yuma Amateur Radio Emergency Service
For more information contact, KCOKV, Yuma ARES

AMATEUR RADIO CLASSES: For those people interested in
obtaining a Novice (basic levell Ham license or upgrading to
Tech/General, the Chelsea Civil Defense, in cooperation with
QRA Radio Club, will sponsor Amateur Radio Communications
classes evenings at Chelsea High School starting MARCH 7
1889. For more information write Frank Masucci, K1BPN, 136
Grove Street, Chelsea, MA 02150 Please enclose your telephone
number

THE MIT UHF REPEATER ASSOCIATION and the MIT Radio
Society offer monthly HAM EXAMS. All classes Novice to Extra
Waednesday, February 15, 7 PM, MIT Room 1-150, 77 Mass Ave
nue, Cambnidge, MA, Reservations requested 2 days in advance
Contact Ron Hoffrmann at (617) 484-2098. Exam fee $4.50. Bring
a copy of your current license (if any), two forms of picture 1D,
and a completed form 610 available from the FCC in Quincy,
MA (617) 770-4023

INTERNATIONAL ,\-@“

RADIO AND COMPUTER, INC. t L

ANNOUNCES
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Bring thini;s down for
safety and convenience.

Never climb your (ower again with this elevalor syslem. An.
tennas and rotator moun! on HAZER, complete system irams
ftower in vertical upright position. Safety lock system op-

Itis the newest ICOM dealer in the South Easl.
# We stock a complete line of ICOM radios and acces-
sories.

* We guaraniee the reliability of everything we sell with a
complele performance and funclion check.

* We olfer complete and elficient service of all our ICOM
and other quality products with Faclory Service parts.

* We have been servicing the amateur radio community
for eight years and have 1000's of salishied cuslomers

erates while raising or lowering Never can fall

instructions. For Rohn 20 and 25 G Towers

Hazer 2-Heavy duty alum 12 ag H load $311.95 ppd.
Hazes 3-Standard alum 8 sq 11 load $223.95 ppd.
Hazer 4-Heavy galv. steel 16 sq 1. load $291.95 ppd.

NEW for ROHN 45 and 55 Towers

Ball Thrus! Bearing TB-25 for any of above
Send for free details of towers specili

Complele kil includes winch, 100 I of cable, hardware and

Harer B-Heavy duty galv. steel 16 5g. 11 load CALL
Call tor price

across the country,

engineered lor use with the Hazer. Two sizes; M-18(13° wide)
and M- 18(18 " wide). All bol‘ed construction, no welds. Easy to
install hinge base, walk up srection. Complate towaer UPS or

Call us for a quote before you make your next ICOM
purchase.

(407) 879-6868
Send for our FREE calalog including KENWOOD,
YAESU and our complete line of radio and computer
accessories.

INTERNATIONAL
RADIO AND COMPUTERS, INC.
751 South Macedo Blvd.
Port St. Lucie, FL 34983

2

nir treight shippable. Pre-assambled or kit form.

MasterCard or mail check or money order.

GLEN MARTIN ENGINEERING INC.
Rte 3, Box 322

Boonville, MO 65233
(816)882-2734 FAX 816-882.7200
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Satistaction guaranieed. Call today and charge lo Visa,




Please send all reader inquiries directly

+ DTMF/steel keys!

sealed gold contacts!

OPTIONAL: Specify DARK BROWN = Contacts

are: WATER PROOF/DUST PROOF = Completely

self contained - NO RFI » Simple 3-wire connection »

Output level adj. » Wide operating range 4 to 16 VDC »

Wide temperature range -22° to + 160°F » Supplied with
instructions, schematic, template & hardware,

P-7V 12 KEY VERT. $53° CALL OR WRITE
P-TH 12 KEY HORIZ. $53° FOR FREE CATALOG
P-8V 16 KEY VERT. $57°  ‘Request quantity pricing

‘Plpo‘-'eommumcatlons ®

Emphasis is on Quality & Reliability

» 165
BEVERAGE ANTENNA BeveRA S
HANDBOOK HANDBOOK

FULLY
REVISED

by Vic Misek, WIWCR  New Edition

WIWCR has spent countless hours developing new
antenna ideas and optimizing the SWA (Steerable
wave anlenna,) Misek delves deep into the secrets
of the single wire Beverage with helpful hints and
tips on how to maximize performance based upon
wire size, height above ground, overall length and
impedance matching. Also includes information on
center fed Beverages constructed out of several
wire types. SMALL LOT OWNERS — Beverage for
you too! Called the Micro-SWA, it is just 60 ft
long. You get excellent directivity and null steenng
capabilities. Transtormer design information for
both termination and feedline matching is com-
pletely revised 1987 80 pages

VM-BAH Softbound $14.95

Please enclose $3.50 shipping & handling

HAFA = ®
IRAIDIO BOOKSTORE

GREENVILLE, NH 03048 603-878-1441

PC Slow Scan $149.95

A complete slow scan television station for your
IBM PC or compatible. Send and receive images
inup to 10 shades of gray depending upon your

graphics card and printer.
Includes:
Demodulator  Modulator 75 Page Manual
Tutorial Cassette

Software

Ham transceiver PC with 640K Parallel Port
Graphics Card  Tape Recorder Serial on
Slow Scan Fonnats 8121?23343648

Soﬂware Systems Consulting
1303 S. Ola Vista

San Clemente, CA 92672
(714) 498-5784

CGOLDR'MwmmmhMCK.\

Generate
Your Own
Electricity

undreas of
saished owners
are now using the WINDSTREAM® WIND
GENERATOR 1o prowde power for RYs weekend
cotages, boals, workshops, remote locabons, emer
gency back up power and much more
Portable —weighs only 20 Ibs —easily instalied with our
COMpRenensive nstallabion manual— mirmmum mainken-
ance —lull warranty

Thermax Corporation H
P.0. Box 3128, Burlington, VT 05401-3128

» 164

here's the Beam'?

There's 3 20 meter antenns with real DX Punch
hidden in this picture. You can't see it. and your
seighbors can't either. But the DX bears it anyway.
How aboat » low profile SV40/30 or 40302015 m. &
beam? Ora pair of DX grabbing monobanders for the e =,
attic? All easily fit the pocketbook--from $2910 599, 3%
Unobtrusive DX Gain Antennas for 80 thru 10
Easily hidden * Install Fast * Fixed/Portable
Wark DX without telling the neighbors
ntennasWest Airmail Iafopack $1
1) 373-8425 _ Box 5006-H Provo UT 8165 )

» 128




product

REVIEW

N6RJ’s Computerized
Second Op v1.01

Those of you who go back a few years will
remember WIIOP's manual Second Op. This
handy operating aid was updated by HR and
NERJ in the early 80's to reflect the latest postal
rates, callsign assignments, and other helpful
information,

N6RJ and KL7GRF have taken the next logi-
cal step by integrating the power of the MS-DOS
computer with the Second Op. Their new com-
puterized version has just been made available.

This new program isn’t a rehash of the old
Second Op. It surpasses the older version and
offers almost every feature you could want in
a data base type program. Here's what you get:

Logging and scanning of log capabilities,
oblast, QSL bureaus, bearing-sunrise-sunset,
and add and edit notes on countries. Print func-
tions include a DXCC country list with distance,
bearing, DXCC “need" list, Oblast worked/con-
firmed, Oblast log, and many other different log
printing capabilities. In summary mode you can
show: DXCC worked/confirmed on all bands,
one band, one band and one mode, by mode,
detailed spreadsheet worked/confirmed for each
band, and mode with mixed totals; WAZ by
band, mode or both, and 6-band WAZ summary;
and total station entries in log. In the log print
mode you can print your DXCC need list (by
mode or mixed), or your entire log in almost any
format imaginable. The Second Op supports
most printers and includes laser printer drivers.

One of the most maddening aspects of oper
ating is keeping an up-to-date country list handy
for all the different prefixes in use. This is where
the Second Op really shines. Ask the computer
to find a country by prefix and you have the
information you need in a flash (see fig. 1). Have
only an old prefix and want to cross it to the new
ones? Second Op can do that too!

Oblast hunters will find that the new Second
Op is a great addition to their shack. (Working
Oblasts on 160 is difficult so | don’t have much
experience here.) After reviewing this function,
| found that | understood more about Oblasts
than | ever did before. You can find Oblasts by
entering either callsign or Oblast number. You
can also keep a running record of worked and
confirmed Oblasts.

The owner's manual is one of the best | have
ever seen. It clearly documents each and every
feature, and gives full and complete installation
instructions. Novice computer users may be
interested to know that KL7GRF is available to
help with any problems running the Second Op.
| must admit that, as MS-DOS is still an enigma
to me, | had problems getting the program to
work properly myself. A quick phone call to GRF
brought plenty of helpful hints and a full expla-
nation of what | had done wrong. Within minutes
| was able to correct my mistakes and get the
program to run flawlessly.

This value-packed program is a welcome addi
tion to the ham shack. All hams, from contesters
and honor roll DX'ers to casual operators, will
find that the new Second Op adds greatly to their
computing capabilities. I'm sure that W9IOP
would be proud to see what his Second Op has
become and would have one in his shack,

The New Second Op is available from the
HAM RADIO Bookstore for $59.95 plus $3.50
shipping and handling.
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This is the print screen display of what you'd see when you enter VU (by prefix). For the
larger countries additional bearing and sunrise/sunset information is available. When you
hit the F6, or bearing key (displayed here), you'll see what's printed on the next page.

products

New switch design

Alpha Delta's model Delta-4/4N switch incor-
porates several significant design improvements.
The new switch allows Easy Arc-Plug cartridge
access through the front panel. The previous
design required the removal of the back-plate.

Front panel access makes permanent switch
mounting possible. The pill can be removed with
a magnetized screwdriver blade, after you
unscrew the hex retainer. The Delta-4 also has
a redesigned roller bearing drive for a smoother
“feel” during rotation.

Because many people mount the switch on
a desk top, all the connectors run along one side
so that the coax cables can run back behind the
desk.

Models are available with UHF {S0O-239) or
type "N’ connectors.

For more information contact Alpha Delta
Communications, P.0. Box 571, Centerville,
Ohio 45459,

Circle #301 on Reader Service Card,

1.2-GHz handheld
transceiver

ICOM has introduced the new 1.2-GHz
IC-12GAT handheld transceiver, It features:
wideband coverage, one-watt power output,

February 1989 101



California

A-TECH ELECTRONICS

1033 HOLLYWOOD WAY

BURBANK, CA 91505

(818) 845-9203

New Ham Store and Ready to Make a
Deal!

JUN'’S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVER CITY, CA 90230
213-390-8003
800-882-1343 Trades
Habla Espanol

Colorado

ALLIED APPLIANCE & RADIO

4253 SOUTH BROADWAY
ENGLEWOOQD, CO 80110

(303) 761-7305

Rocky Mts Amateur/Shortwave
Specialists, Ten-Tec, Yaesu, JRC-
NRD, Sony , MFJ, KLM, and other
fine gear. New and used. Visa/MC.
Antennas, books, discount prices too!

COLORADO COMM CENTER
525 EAST 70th AVE.

SUITE ONE WEST

DENVER, CO 80229

(303) 288-7373

(800) 227-7373

Stocking all major lines
Kenwood Yaesu, Encomm, ICOM

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

AMATEUR & ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803

(302) 478-2757

Delaware’s Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

lcom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off 1-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY

621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1 (800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

Georgia

DOC’S COMMUNICATIONS
702 CHICKAMAUGA AVENUE
ROSSVILLE, GA 30741

(404) 866-2302 / 861-5610

. ICOM, Yaesu, Kenwood, Bird...

9AM-5:30PM
We service what we sell.

Hawaii

HONOLULYU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Kenwood, ICOM, Yasesu, Hy-Gain,
Cushcraft, AEA, KLM, Tri-Ex Towers,
Fluke, Belden, Astron, etc.

Idaho

ROSS DISTRIBUTING COMPANY
78 SOUTH STATE STREET

P.O. BOX 234

PRESTON, ID 83263

(208) 852-0830

M 9-2; T-F 9-6; S 9-2

Stock All Major Brands

Over 7000 Ham Related Items on
Hand

Hlinois

ERICKSON COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

312-631-5181

Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

Indiana

THE HAM STATION

220 N. FULTON AVE.

EVANSVILLE, IN 47710

(800) 523-7731

(812) 422-0231

ICOM, Yeasu, Ten-Tec, Cushcraft, Hy-
Gain, AEA & others.

Ham Radio’s guide to help you find your loc

Maryland

MARYLAND RADIO CENTER

8576 LAURELDALE DRIVE
LAUREL, MD 20707

301-725-1212

Kenwood, Ten-Tec, Kantronics. Full
service dealer.

M-F 10-7 SAT 9-5
Massachusetts
TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3400

617-486-3040

The Ham Store of New England
You Can Rely On.

Missouri

MISSOURI RADIO CENTER

102 NW BUSINESS PARK LANE
KANSAS CITY, MO 64150

(800) 821-7323

Missouri: (816) 741-8118

ICOM, Kenwood, Yaesu

Same day service, low prices.

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray “‘Squeak,”” AD7K
Outside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

New Hampshire

RIVENDELL ELECTRONICS
8 LONDONDERRY ROAD
DERRY, N. H. 03038
603-434-5371

Hours M-S 10-5; THURS 10-7
Closed Sun/Holidays

. YOUSHOULD BE HERE TOQ!
-D e a-l ©IS. Contact Ham Radio now for complete details.
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New Jersey

ABARIS SYSTEMS

276 ORIENTAL PLACE

LYNDHURST, NJ 07071

201-939-0015

Don WB2GPU

ARRL, Astatic, Astron, B&W, Belden,
Bencher, Hustler, Kenwood, Larsen, RF
Concepts, Tonna and much, much more!
Tues-Fri 10 am-7:30 pm

Thurs 10 am-9:00 pm

Sat 10 am-4:00 pm

VISA/MC -

KJI ELECTRONICS

66 SKYTOP ROAD

CEDAR GROVE, NJ 07009

(201) 239-4389

Gene K2KJI

Maryann K2RVH

Distributor of: KLM, Mirage, ICOM, Lar-
sen, Lunar, Astron. Wholesale - retail.

New York

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City's Largest Full Service
Ham and Commercial Radio Store.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701

716-664-6345

Call after 7 PM and save! Supplying all
of your Amateur needs. Featuring ICOM
“The World System."’ Western New
York's finest Amateur dealer.

Ohio

AMATEUR ELECTRONIC SUPPLY
28940 EUCLID AVE.

WICKLIFFE, OH 44092 (Cleveland Area)
216-585-7388

Ohio Wats: 1 (800) 362-0290

Outside Ohio: 1 (800) 321-3594
Hours M-F 9-5:30, Sat. 9-3

DEBCO ELECTRONICS, INC.
3931 EDWARDS RD.
CINCINNATI, OHIO 45209
(513) 531-4499
Mon-Sat 10AM-9PM
Sun  12-6PM
We buy and sell all types of electronic
parts

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood, Yaesu, lcom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near 1-270 and airport.

Pennsylvania

HAMTRONICS,
DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for over 30 Years

Texas

MADISON ELECTRONICS SUPPLY
3621 FANNIN

HOUSTON, TX 77004
713-520-7300

Christmas?? Now??

K COMM dba THE HAM STORE

5707A MOBUD

SAN ANTONIO, TX 78238
512-680-6110

B800-344-3144

Stocking all major lines. San Antonio’s
Ham Store. Great Prices — Great
Service. Factory authorized sales and
service.

Hours: M-F 10-6; SAT 9-3

MISSION COMMUNICATIONS
11903 ALEIF CLODINE

SUITE 500 (CORNER HARWIN &
KIRKWOOD)

HOUSTON, TEXAS 77082

(713) 879-7764

Now in Southwest Houston—full line
of equipment. All the essentials and
extras for the “ham.”

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE.
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wats: 1 (800) 242-5195
Outside Wisc: 1 (800) 558-0411
M-F  9-5:30 Sat 93

products

twenty memory channels, programmable and
memory scan, and a built-in 1750-Hz repeater
access tone.

The IC-12GAT also includes: built-in battery
saver, built-in DTMF keyboard, programmable
call channel, all subaudible tones, multi-function
LCD readout and DTMF pad. The new "G
Series” handhelds are compatible with all ICOM
IC-2AT/IC-02AT series battery packs, headsets
and speaker mics.

An optional UT-40 beeper silently monitors a
busy channel for your calls. When the pre-
programmed subaudible tone and frequency is
received, the unit beeps and the LCD flashes.

The ICOM IC—12GAT is available for a sug-
gested list price of $529.00. For further informa
tion, please contact ICOM America, 2380-116th
Avenue, NE., Bellevue, Washington 98004

Circle #302 on Reader Service Card.

Monitor your local weather
conditions

Azimuth’s new WeatherStar Model TWR-3 by
Digitar gives you the ability to monitor impor-
tant local weather conditions affecting your
antenna system and shack. The TWR-3's stand-
alone computer with LCD readout gives wind
direction (2 or 10 degree increments) or speed
(MPH or KMH), records high wind gusts, exter-
nal temperature (F or C), and wind chill factor.
It also records low and high temp, time, and daily
and yearly rainfall with an optional self dump
ing rain collector ($49.95). The unit's Scan Mode
let's you see the data in any sequence. It oper-
ates on 3 AAA batteries. Optional AC adaptor,
NiCd Battery Pack and desk stand are available.
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FETs —the other
transistors

When | discussed bipolar transistors
in last month’s column, | made refer-
ence to Field-Effect Transistors (FETs).
Let's look at a few ways that these
transistors differ from their bipolar cou-
sins in both construction and opera-
tion. Field-effect and bipolar transistors
share a common chemistry — both
use ‘N’ or “’P"’-type semiconductor
material. The type designations tell you
whether there is a surplus of electrons
{N type) or a scarcity of electrons {P
type) in the basic make-up of the
material. The transistors differ in their
manner of operation and how the N ar
P material is made to control the flow
of electrons.

Putting the pieces together

Let's use a FET that is constructed
of N-type material to explore what
happens inside. The body of the tran-
sistor is made of material having a sur-
plus of electrons. This body, called a
“‘channel,’”” must have connections at
each end for application of the exter-
nal power source. One connection is
made to the negative { — ) terminal of
a supply or battery and one to the posi-
tive { + ) terminal. In FET terminology,
one of these connections is a
"’source,’’ and the other is a "'drain.”’
It makes sense when you consider that
the source is where the electrons come
from and the drain is where they go
{see fig. 1). In order to control the cur-
rent flow between the drain and
source, you must add another element
— a “gate.” The gate is another ter-
minal connected to the body of the
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A simple FET has basically two parts: a
channel for electron flow, and a gate to con-
trol that flow. The channel here is N-type
material, and the gate is P-type. The shad-
ed region near the gate area indicates
“depletion’” zones that affect the current
flow in the channel. With zero volts on the
gate, the zones are small, allowing current
to flow.

FET, but not in exactly the same way
as the source and drain.

The gate terminal is attached to P-
type material that is deposited on the
N-type channel. This P-type material
has a scarcity of electrons, and the
lack of electrons creates a “‘field’” that
extends into the channel material.
Electrons (carriers} in the N-type chan-
nel are attracted to the gate material,
but are stopped from getting through
by a very thin barrier between the two.
When the field caused by this attrac-
tion is small, and confined to an area
near the gate, current can flow easily
from source to drain. (Actually, that's
a gross simplification of what happens.
Theoretical purists talk about things
like minority and majority carriers,

valence bonds, enhancement and
depletion modes. | prefer to keep it
simple.) In the FET’s normal resting
state, full current flow takes place with
the gate at zero volts. The shaded area
in fig. 1 shows the ‘“field”” at mini-
mum, with the channel open for cur-
rent flow.

Putting on the pinch

Things start to happen when a volt-
age is applied to the gate. If the volt-
age is positive, the field shrinks, open-
ing the channel more than normal. If
the voltage is negative, the field
becomes larger. The enlarged field
decreases the current flow between
source and drain. If the field becomes
large enough it blocks the flow com-
pletely, as shown in fig. 2. This block-
ing of a path between the source and

2]

‘N-TYPE
SEMICONDUCTOR

FIELD REGIONS
y

EXPAND, CLOSING
CHANNEL
P-TYPE

GATE SEMICONDUCTOR
o

(-VOLTAGE)

When a voltage of the correct polarity is ap-
plied to the gate, the depletion zone ex-
pands, decreasing current flow. In this case,
a negative (—) voltage has increased the
depletion zone to the point where all cur-
rent is stopped. This is called the “pinch-
off” effect.
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The unit is portable and comes with wind vane,
anemometer, weather computer unit, and 40 feet
of control cable (extendable to 200 feet). The
complete TWR-32 unit is $159.95 plus $4.95 ship-
ping and handling. Foreign orders add $17.00
shipping. Get a special FREE bonus Azimuth
Dual-Zone 24 hour Station/Travel Clock with 15
world-wide cities (a $29.95 value).

For details contact Azimuth Weatherstar,
Department HR, 11845 W. Olympic Boulevard,
Suite 1100, Los Angeles, California 90046. Credit
card orders: call toll free 1-800-882-7388.

Circle F303 on Reader Service Card.

New Bird Model 43P
wattmeter and 4300-400
retrofit kit

The Bird Electronic Corporation Model 43
THRULINE® wattmeter is now available in a
true peak power reading version. The 43P lets
you measure true peak power of single sideband,
AM modulated RF, and certain limited rectan-
gular pulse signals to an 8 percent F.S. accuracy,
without affecting CW measurement capabilities.
It uses standard Bird plug-in elements. Depend-
ng on the element selected, the overall fre-
quency range is 450 kHz to 2.3 GHz, and RF
power is 100 mW to 10,000 watts.

The peak power measuring circuitry is
powered by two 9-volt NEDA-type 1604 batter-
es, with an anticipated life of 48 hours in the
peak mode.

Owners of the standard Model 43 can modify
their units with a retrofit kit, Model 4300-400, to
pbtain the same peak power measuring capa-
bility as the 43P. The kit includes a pc board
which mounts inside the Model 43 housing.

For more information contact your Bird dis-
tributor, or the Bird Electronic Corporation,
30303 Aurora Road, Solon, Ohio 44139-2794.

Circle #304 on Reader Service Card.

Easy access to Arc-Plug”
cartridge through front

. E e center “off" (ground) position
internally disconnects and grounds all

antenna circuits for maximum protection

when operator is away from the station

— an Alpha Delta first!

Incorporates the famous replaceable Arc-

Plug* cartridge for continuous protection

of the active antenna circuit. Unused

antenna circuits are automatically
grounded — an Alpha Delta first!

* The Model DELTA-4 Switch features a
custom designed cast housing with
constant impedance micro-strip cavity
construction for outstanding performance
through UHF. No lossy wafer switches
are used.

Model DELTA-4 (UHF connectors, 500 MHz) . ..........
Model DELTA-4/N (N-type connectors, 1.3 GHz) . ... ...

* Positive detent roller bearing switch
drive tells you which position you're in

. . . without guessing . . . without looking.

* DELTA-4 handles full legal power.
* Designed and produced in the U.5.A. by

Alpha Delta.

Available from your local Alpha Delta Dealer or direct. Add

$4.00 shipping and handling (U.S.A. only) Exports quoted.

See Data Sheet for surge limitations.

ALPHA.DE

P.0O. Box 571, Centerville, OH 45459 # (513) 435-4772 Orders

£ snap ™

current solutions to current problems
§ -on-

<&
8 choke

ELIMINATES RF INTERFERENCE IN: TV sels,
Radios, HI-FI, PA systems, Telephones, VCRs, Test
equipment, Burglar and Fire alarms, Modems, Monitors,
Computers, Radio and TV stations, etc.
EASY TO USE: fits over and snaps onto small, Ia[:}gc and
ribbon cables. No need (o rewire connectors. Unique,
split ferrite core design fits up to RGBU coax cables.
WORKS IN "COMMON MODE", filiers current in-
duced in the braid of shiclded cables and ground wires!
Special ferrite material efective 0.5 - 200 MHz.

DOES NOT VOID EQUIPMENT WARRANTY

Availuble from your dealer

d ,)"“’ Package of 4 chok
i E”’"‘d_ W, Sratraciiins
computeradio
Box 282.pl’in¢ Brook, NJ 017058 $1 2 '99
Tel: (201) 227-0712 + $2.00 shipping

Send personal check with order, we ship same day First
Class. 30-day money back warranty. Quantity discrounts.

BATTERIES

Nickel-Cadmium,Alkaline, Lithium, Etc.
INDUSTRIAL QUALITY

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG
» 168

E.H.YOST & CO.

EVERETT H. YOST KB9X1

7344 TETIVA RD
SAUK CITY, WI 53583
ASK FOR FREE CATALOG

w167

DUPLEXERS

Our Exclusive Bandpass-Reject Duplexers
With Our Patented

B, B, CIRCU L FILTERS

T

provide supenor
parformance
especially al close
frequency separation

Models available lor
all commercial and
ham bands within the
Irequency range ol 30
1o 960 MHz

CALL
817/848-4435

WACOM

PRODUCTS, INC.

P.O. BOX 21145
WACO, TEXAS 76702 » 817/848-4435

(608) 643-3194

v 108 February 1989 [l 105



drain is called the “pinch-off’’ effect
because it pinches off, or closes, the
channel so that current can’t flow.

Think of the channel as a rubber
hose connected between a water fau-
cet (the source) and your kitchen sink
(the drain). If you squeeze the hose
between your thumb and finger, you
“pinch off”’ the flow of water. When
you relax your thumb and finger, some
water will flow. You control the flow
by changing the pressure exerted by
your fingers.

The FET works in much the same
way. The depth of the field near the
gate material can be altered to change
the current flow by adjusting the volt-
age (voltage is the electrical equivalent
of pressure). When more voltage is
applied to the gate terminal, the pinch-
off region gets larger, and less current
flows through the channel.

These relatively simple FETs are
sometimes called JFETSs, for Junction
Field-Effect Transistors. The gate and
channel material and the junctions
resemble a diode, and the “boundary”
separating the N and P material is very
thin. Once the gate voltage is high
enough to overcome that boundary,
the device acts just like a diode, and
the field-effect performance is lost.

This limitation is overcome in some
FETs by the introduction of a thin insu-
lator between the gate and the chan-
nel material. The insulator prevents
diode action and, at the same time,
increases the input resistance of the
gate tremendously. These devices are
sometimes called IGFETs (Insulated
Gate Field-Effect Transistors) or MOS-
FETs (Metal-Oxide Semiconductor
Field-Effect Transistors). Still other
varieties have more than one gate, and
some contain exotic materials (like
sapphire}. These transistors are tai-
lored to a specific industry need or pur-
pose; we don’t need to get into their
physics and chemistry at this point.

The schematic symbol for a FET is
shown in fig. 3. The direction of the
arrowhead on the gate connection
indicates whether the device is an *’N-
channel” type or ““P-channel” type.
Some manufacturers place the arrow-
head on the source lead instead of the
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FIGURE 3
DRAIN
na
s

GATE caASE
04 10\$
SOURCE o\ ©°3 20 /¢

The schematic symbol for a FET, and two
common base diagrams. The direction of
the arrow on the gate connection tells
whether the FET is an “enhancement” or
“depletion’ type, but is not as useful to us
for identification as was the emitter sym-
bol in bipolar transistors. Please note that
there are many different base diagrams, so
be sure to find the correct one before hook-
ing up any device.

FIGURE 4

Ri
Sk

LSV v
I i

Schematic diagram of the hookup used in
the experiment described in the text.

gate. There are no easy ‘‘clues” for
using the direction of the arrow to
determine the type of device, but |
have noticed that the majority of
manufacturers have the arrow point-
ing in for N-channel FETs.

Checking the theory

Now that I've discussed how FETs
are supposed to work, it's time to get
out the meters, batteries, resistors,
etc., and see what really happens.
First, look at a specifications sheet to
see what you should expect. | have a
plastic parts drawer full of miscellane-
ous FETs; one of them has a label | can
still read — 2Nb486. This is an RF-
amplifier device, so a change in gate
voltage should produce a somewhat
linear response in the drain current (as
opposed to a switching-type device
where the change would be abrupt).
The specifications sheet tells me that

maximum voltage between drain and
source is 26Vdc, the maximum drain
current (Ip) is 30 mA, and that the
device maximum dissipation is 310
mW, so I'll keep those limits in mind.
One column on the sheet shows that
the gate reverse current at 15 Vdc
is 1T nAl That's 1 x 10° A
{0.000,000,010 A). | don’t have a meter
that will measure such a small current,
so I'll take their word for it! Figure 4
shows the setup used for measure-
ment in this experiment.

Because a FET is supposed to be a
voltage-operated device, the 47-k
resistor (R2) connected to the gate
should have no effect other than limit-
ing current flow in case something
shorts in the night. The 100-ohm drain
resistor, R3, provides drain short-
circuit protection. Gate voltage is
adjusted by means of a 5-k potentiom-
eter, R1.

If things work the way the numbers
predict, the FET should show current
flow as soon as | complete the circuit
between source and drain, with no
voltage on the gate. Sure enough,
that’s what happens. The meter shows
18 mA, which is within the range of 8-
20 mA listed for this FET. The voltage
from drain to source is 12, so the
device is dissipating 0.216 watts, or
216 mW — comfortably below the
310-mW limit given in the spec sheets.

Theory says that if | place a nega-
tive ( — ) voltage on the gate, the chan-
nel should close, decreasing current
flow. | decided to give it a try. At —0.5
volt on the gate, drain current started
to drop. The reading was 14 mA.
Increasing the gate voltage caused
drain current to decrease even more,
until at 4.5 volts the current was too
small to measure with my simple mil-
liammeter. The graph in fig. 5 shows
the results of measuring gate voltage
versus drain current at several points
along the way. Incidentally, a 0-50 A
meter placed in series with R2 showed
only a tiny flicker of movement,
indicating that little or no current was
flowing in the gate circuit.

What about applying a positive volt-
age 1o the gate? After | reversed the
9-volt battery, a gate voltage of + 0.1
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KiT,onLY $675
wirep $975
VHF OR UHF
FEATURES:

* SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAD of @.12uV (vhf), .15uV (220). UHF model
0.25uV std, 0. 1uV with optional helical resonator preamp.
*SELECTIVITY THAT CAN'T BE BEAT! Both 8-pole xtal filter &
ceramic filter for > 10@dB at only +12kHz. Helical resonator front
end to combat desense & intermod.

*CLEAN, STABLE TRANSMITTER, up to 18W output standard; 50W
with'accessory power amplifier.

*FCC TYPE ACCEPTED for commercial high band and uhf.
sCourtesy beep, field-programmable CWID, flutter-proof squelch,
automatic frequency control to compensate for off-frequency trans-
mitters (all standard features).

*Full range of options available, such as autopatch, phone line or
radio remote control, sub-audible tones, duplexers.

*FM EXCITERS:

Kits $99, Wit $179. 2w
continuous duty. TCXO &
xtal oven options available.
*TA51 for 10M, 6M, 2M,
150-174, 220 MHz.
*TA451 for uhf.

FCC type accepted for commercial bands.
*Call for latest information on 900 MHz transmitters.

*VHF & UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $79.

*R144/R220 FM RECEIVERS for 2M,
150-174, or 220 MHz. GaAs FET
front end, @.12uV sensitivity!
Both crystal & ceramic

filters plus helical resonator

front end for exceptional
selectivity; > 100dB at + 12kHz
(best available anywhere)!
Flutter-proof squelch. AFC tracks
drifting transmitters.

Kit$149, wit $229.

*R451 UHF FM RCVR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149,
wit $229.

*R901 FM RCVR FOR 900 MHZ. Triple-conversion, GaAs FET front
end, 0.2uV sens. Kit $169, w/it $259.

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
resor afc. Kitsonly $129.

sWeather satellite & AM Aircraft receivers also avail.

U U L g LU i

LNG -(*)
GaAs FET
PREAMP

onLy $59!
Wired/tested

FEATURES:

sVery Low Noise: 0.7dB VHF, 0.8dB UHF
*High Gain: 13-20dB, depending on frequency
*Wide Dynamic Range: 1o resist overload
*Stable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-56,
137-150, 150-172. 210-230. 400-470. or
800-960 MHz.

LNW -(*)
: MINIATURE

GaAs FET
PREAMP

onLY$ 24 /i,
$39 wircantested
GaAs FET Pfeamp

similar to LNG, except designed for low cost
& small size. Only 5/8"Wx 1-5/8°L x 3/4"H.
Easily mounts in many radios.

* Specify tuning range desired: 25-35, 35-55,
55-90, 90-120, 120-150. 150-200, 200-270,
or 400-500 MHz.

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

LNS-(*)
IN-LINE
PREAMP @ Do s
onLY $79/ i,
$99 wiredtested

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.

Ly L
T~

*Specily tuming range desired 120-175,
200-240, or 400-500 MHz

Low-noise preamps with helical resonators
reduce intermod & cross-band interference in
critical applications.

MODEL HRA-{*), $49 vhf, $84 uht.

* Specify tuming range desired: 143-150, 150-
158, 158-162, 162-174, 213-233, 420-450,
450-465, or 465-475 MHz

You've waited a long time for a
simple, reliable, low-cost 9600
baud PACKET NETWORKING
system. Now you've got it! Our
new M0O-96 MODEM and direct
FSK Transmitters and Receivers
for 220 or 440 MHz interface
directly with most TNC's. Fast
diode switched PA's output 15
or 50W. Call for complete info
on the right system for your
application.

*COR-3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & time-out timers,
local spkr ampl, courtesy beep

: . ... %49
*CWID Kit. Field programmable,
timers, the works . ....... $59

*TD-2 DTMF DECODER/
CONTROLLER Kit. Full 16 digits,
switches 5 functions, toll call
restrictor, programmable, much
more. Great for selective calling
too! . y B Y 314
*AP-3 AUTOPATCH Kit. Use
with above for repeater auto-
patch. Reverse patch and phone
line remote control std. ... $79
*AP-2 SIMPLEX AUTOPAYCH
TIMING BOARD Kit. Use with
above for simplex autopatch
AR & $39
*MO-202 FSK DATA
MODULATOR Kit.  Run up to
1200 baud digital signals
through any fm transmitter with
full handshakes. Radio link
computers, telemetry gear,
etc. . ce..... %39
*DE-202 FSK DATA
DEMODULATOR Kit for revr end
of link PPNt

VHF 136138 3830
144748 IH30
MODELS 145147 %30

Kit with Case $59 uelg. no
KitlessCase 839 33033 2084
Wiredwicase  $89 222324 w0

UHF MODELS

KitwithCase  $69
Kit less Case $49
Wiredwicase  $99

433436 5054

43925 %128
03828 422448
902937 430450

See catalog for full line of 2w transmitting

converters for vl & uhf. Kits only $79.
Lingar Amplifiers avail. up to 50 w.



* Affordable Packet

TINY-2 is our new low-cost bigh-

performance standard for packet con-

trollers. Thousands already in use,

worldwide. A perfect beginner's unit.
Complete, wired ‘11 95
and tested, only 9.

BENEFITS and features of both units:

Optional personal message system

(mini-BBS) add $10.00.

Tiny enough for briefcase/portable, yet

large enough for easy experimenta-

tion or repair.

I-vear limited warranty, excellent

customer support.

RS-232 and TTL compatible—all

connectors supplied.

Latest AX.25 software,

TCP/IP (KISS)

maodule included.

Pac-Comm

MICROPOWER-2 is our remarkably
compact, 18-ounce unit using upgraded
TAPR TNC-2 technology that requires
less than 40 milliamps! For very portable
operation, solar or battery, you need not
p?‘_r more fora TNC that s about the size
of your HT! Was $179.95,
now at a low d 1 59.95
1 Fully compatible with ROSE & NET/
ROM EPROMs.
L] 32K RAM, 32K ROM, 4.9 mHz CPU.
L1 Xtal controlled modem, compatible
with use on 10m HF/VHF/UHE
TO ORDER, (oll-free with major
charge card, call:1-800-223-3511
Technical support line;
813-874-2980)

3652 West Cypress St., Tampa FL 33607

Plecse send Tiny 2 MicroPower-2
Name

ldddress

State Zip

TNC-220) info FREFE Packet Catalog

Call
ity

Card Number Exp Date

Money Back Guarantee. Add §3 shipping/bandling per order. FI addresses add 6%

Major Credit Card: give number, expiration and signature.
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[PC HF FACSIMILE $79.95)

A complete facsimile reception system for your
IBM PC or compatible. Receive grayscale images
inup to 16 shades or psuedo color depending

upon your graphics card and printer
Includes:
Demodulator 50 Page Manual
Software Tutorial Cassette
wes:
HF receiver PC with 320K

Graphics card

Software Systems Consulting
1303 S. Ola Vista

San Clemente, CA 92672
(714) 498-5784

» M
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FAX: 813-872-8690

LOGWRITE

Heing your station into the computer age with LOGWRITE.
the menu driven, wser [riendly logging program wnitten by Ed
Troy INGIVE LOGWRITE @ the perfect mcoessory [or the
complete ham station. |t simplifies your operation and gives
you the competitive edge in contesting and DX'ng. LOGWRITE
works with all IAM POy and compatibles

LOGWRITE'S unkque sphit screen featwre allows for simul
taneows fogging and text processing. Logging features include

Instant call sign or prefix search

Print, Edit, or View records

Planty of room for notes & addresses
Automatic time/date stamping

Text processor features automatic word wrap, backspace cor
rect, and scrolling  Throw away your pen and paper!

To order your copy of LOGWRITE. complete with instruction
manual, send 52495 (Pa. residents add $1.50 sabey 1) tov

Aerospace Consulting
PO. Box 536, Buckingham, PA 18912

O eall B0 ME4158 ext. 54 io order with Visa /Naater
Card. (Please speafy 35 or 525 inch floppy.)

w172

FIGURE 5

0 DRAIN-TO - SOURCE * 12V
2N5486

DRAIN CURRENT, ma
3

0 - -2 ] ] -5
GATE VOLTAGE

The measurements obtained in the setup of
fig. 4 are shown in this graph.

produced current flow of 19 mA; going
to + 2 volts increased drain current to
21 mA. Increasing the gate voltage to
the full +9 volts produced no further
increase in drain current. This indicates
that the channel is wide open at
approximately + 2 volts on the gate,
and passing all the electrons it can
when the supply is 12 volts. Higher
supply voltages will, of course, allow
higher current to flow. If you replace
the 100-ohm current-limiting resistor
with a suitable load resistance (or
transformer, RF choke, etc.), you can
develop a respectable output voltage
across the resistor in response to gate
voltage changes. Thus, a small voltage
change at the input can create a large
voltage swing at the output, providing
useful amplification.

There are other FETs that have the
opposite characteristics. With these
FETs, the channel is “pinched off”’
with zero voltage on the gate, and
application of the proper polarity volt-
age opens the channel to current flow.
You can best determine which device
does what by looking at its specifica-
tions, but you can also hook up a few
simple instruments and components to
see for yourself.

Keep in mind that the components
and meters that |'ve used are not pre-
cision devices, and the results may not
agree exactly with those published by
the manufacturers. They are, how-
ever, accurate enough for exploring
the theory of operation in an inexpen-
sive way.



The numbers I've come up with in
both this experiment and that of last
month’s column on bipolar transistors
measure only a small sample of the
many transistors available. Some
devices work at voltages and currents
much smaller than | used; others, like
power amplifiers, work with higher vol-
tages and with currents of many
amperes. The devices |'ve worked with
here are linear — they provide a
smooth change in output in response
to a change in input. Others behave
like switches — a change in input
produces an abrupt change in output,
which remains relatively constant until
the input voltage is removed.

Some of the bargain packs or grab
bags provide many interesting experi-

4 Freg. 1dB
ments at low cost, and you'll be hard Recsive fange  N.F.  Gain  Comp. ek
pressed not to learn something from Only i (dB)  (dB)  (dBm) Type Price
= P28VD 28-30 <11 15 0 DGFET $29.95
them! Why not join in the fun? P50VD 50-54 <13 15 0 DGFET $29.95
PSOVDG 50-54 <0.5 24 +12 GaAsFET §$79.95
vag 144-148 <15 12 g ngFE:lr_ :g? gg
- P144VDA 144-148  <1.0 1 DGFE
Article L HAM RADIO P144VDG 144148 <05 24 +12  GaAsFET $79.95
P220VD 220225 <18 15 0 DGFET $29.95
P220VDA 220225 <12 15 0 DGFET $37.95
P220VDG 220253 <a.g 20 +12 ngsll‘-‘ET g;gg
P432VD 420-4 <1, 15 -20 ipolar
P432VDA 420450 <11 17 -20 Bipolar $49.95
P432VDG 420450 <05 16 +12 Ga $79.95
Inline (rf switched)
SP2BVD 28-30 <12 15 0 DGFET $59.95
SP50VD 50-54 <14 15 0 DGFET $50.95
SP50VDG 50-54 <0.55 24 +12 GaAsFET $100.95
SP144VD 144148  <1.6 15 0 DGFET $59.95
SP144VDA 144-148 <11 15 0 DGFET $67.95
SP144VDG 144—2% <0.55 2; +012 63822? s;ggg
SP220VD 220- <19 1
GALLATIN SP220VDA 220225 <13 15 0 DGFET $67.95
SP220VDG 220225 <055 20 +12 GaAsFET  $109.95
SP432VD 420-450 <19 15 -20 Bipolar $62.95
RADIO SUPPLY SP432VDA 420450 <12 17 Z20  Bipolar  §7995
SP432VDG 420450 <055 16 +12 GaAsFET  $109.95
Expert repair of Ehrhorn ALPHA Every proamplifier is precisi ligned on ARR's He ‘"“PacktlrleENTDNHPammhlnt.—o:'lh.iltrlhn:‘ln[:ﬂgun
: meter. RX only prea ars are for recelve a ications only. Inline pream, rs are rl switc! or use
76A, 374A, 78 and 77D series with trnnlcel\rro?l] and handle 25 watll trlnn:rhr palut Mount inline s plifi ou t - o]
ifi nd er amplifier for hi wer apg | man a
ampllflers, s s P ln IhaHogo MHxncngo I:ilul ncm $2 shi Irlrzg.l’:
. 3 : U.S. and Canada. Connecticut residents a
Also specializing in state-of-the-art nd van cgd sales tax. C.0.D. orders add $2. Alr mall to foreign coun-
repair and modification of the Collins . tries add 10%. Order your ARR Rx only or Inline
KWM/HF-380 series radios. Latest nec elver preamplifier today and start hearing like never before!
up-dates available. Factory Rescarch
Authorized. You won't believe the m
improvement in your radio when it Box 1242 e« Burlington, CT 06013 * 203 582-9409
'
gets back! .
of to sahedule your worl ATV CONVERTERS - HF LINEAR AMPLIFIERS
Gallatin Radio Supply PASTSCAN | g ' TELEVIsION H:MW.WMTT"UM ST T.-:TTU?':‘.:.W:“ § 120
Attn: Kirby Van Horn . the MOTOROLA Bufetins oo 56-590-65-0D Finte Bea ('
P.0O. Box 60064 e - i- ANTes rew l:'?; f;; EEF”‘“E‘:\J ;‘:E;%L MEAT SINK MATERIAL
c‘ ANTTS W [ 3] 104 o e o
HOU{S}}?:I;I}. ;-296:32832747205 _s i / NEWI! 300 WATT 10- 150 MHz Amplfiss ;l‘r;‘l:i"nn; \%;IH {orbat 4} H:*
: > d . " --'-«
H\-" — . 11 CM POWER SPI':IERS lnI}CD'\v‘UWLFS W 1.I‘ d =ik sk
— e alse gtock Hard— Lo - Find parts
Authorized MADISON Electronics repair facility. AMATEUR TELEVISION CONVERTERS €0 Wt 3-pon 15998 -
ATVe 903008 |Cans- rET] 35095 Kt 1008 420430 MHe PUSH_ PULL LINEAR -
» 174 AUDIO SQUELCH CONTROLIr ATY. oy oy (ki i e i ‘;{ o |:n¢ 80
) KEBGT - PCB |PC Baard LR LA sSBL 6
IMETERVHEAMPLFIERS o KEBEICLD > ) I. ARCO TRIMMER CAPACITORS
:::T::,:-um:...l '.-r(:: ok aivl 180sd Lt oot Sttt Add § 2 00 biw shipping and handing
ml munication o
oncepts Inc.
508 Millstone Drive, Xenia, OH 45385 * (513) 2200677
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1989
CALLBOOKS

THE QSL BOOK!

Continuing a 68 year tradition, we bring
you three new Callbooks for 1989, bigger
and better than ever!

The North American Callbook lists the calls,
names, and address information for 495,000
licensed radio amateurs in all countries of
MNorth America, from Canada to Panama
including Greenland, Bermuda, and the
Caribbean islands plus Hawaii and the
.S, possessions.

The International Callbook lists 500,000
licensed radio amateurs in countries outside
North America, Its coverage Iincludes South
America, Europe, Africa, Asia, and the
Pacific area (exclusive of Hawaili and the
U.5. passessions),

The 1989 Callbook Supplement is a new idea
in Callbook updates, listing the activity in
both the North American and International
Calibooks. Published June 1, 1989, this com-
bined Supplement will include thousands of
new licenses, address changes, and call sign
changes for the preceding 6 months,

Every active amateur needs the Callbook!
The 1989 Callbooks will be published
December 1, 1988. Order early to avoid
disappointgient (last year's Callbooks sold
out). See your dealer now aor order directly
from the publisher

1MNorth American Callbook

incl, shipping within USA £29.00
incl, shipping to foreign countries 35.00
1 International Callbook

incl, shipping within USA $32.00
incl, shipping to foreign countries 38.00

1 Callbook Supplement, published June 15t
incl, shipping within USA £13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER
1 Both N.A, & International Callbooks
incl, shipping within USA $58.00
incl. shipping to foreign countrias G8.00
PR A
Ilinols residents please add 6':% tax.
All payments must be in U.S. funds.

RADIO AMATEUR I I L k
callbook

R Dept. 3

M\ 925 Sherwood Dr., Box 247

Lake Bluff, IL 60044, USA

= '-_;’ |
Tel: (312) 234-6600 ey |5~
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Dependable Service
At The Right Price ... Everytime

MasterCard—VISA—Discover
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TS-940 Dx-CELLENCE"

* All Band, All Mode Transceiver

* Direct Keyboard Entry

* Engineered for the DX-Minded
and Contesting Ham

* Its Got It All!

HFIVHFIUHF
BASE STATION

FT-767GX

* Add Optional 6m, 2m &
70cm Modules

* Dual VFO's

* Full CW Break-in

* Lots More Fealures

i

e L ks § %

- -, ——— .

IC-761 HF “PERFORMANCE" RIG

* 160-10M/General Coverage
Receiver

* Built-in Power Supply and
Automatic Antenna Tuner

» SSB, CW,FM, AM,RTTY

* QSK to 60 WPM

uniden

HR-2510

* Mobile 10 Meter Transceiver

* SSB/AMIFMICW

* 25 Watts PEP

» Computer Controlled Operation
SALE PRICED

KENWOOD

TS-140S AFFORDABLE DX-ing!

* HF Transceiver With
General Coverage Receiver
« All HF Amateur Bands
* 100 W Qutput
| * Compact, Lots of Features

ESTATION

* SSB, CW, FM on 2 Meters
and 70 cm

* Optional 50 MHz, 220 MHz or
1.2GHz

* 25 Watts Output on 2 Meters
220 and 70 cm

* 10 Watts Output on 6 Meters
and 1.2 GHz = 100 Memories

o)
ICOM

IC-781 NEWEST SUPER RIG

» 5 Function Display Screen
* Built-in Spectrum Scope

* 150 Watts Qutput

* Built-in PS and AT

2m and 220 MHz Amplifiers
GaAsFET Receive Pre-Amps
and High SWR Shutdown

Prctection
44 MHz 3
MODEL A
223 2in/30 out L
2217 2in170 out t
2117 1001170 out p
220 MHz R
3.22 21020 out |
2211 2ini110 out C
3312 10 in/1.20 oul E
CALL D

KENWOOD

TM-721A DELUXE FM DUAL BANDER

YAESU

FT-212RH

1C-900 six BANDS IN ONE MOBILE

@ ASTRON

* 2 Meters (138.000-173.995 MHz) 2 el EGUI i i‘a""_‘:‘? f”"f”‘}”gd"‘;’-”m «RS7A....$50 = RS35M..$155
HE "ANSWERIN HINE" ILE nit, Interface nit, "
70 cm (438.000-449.995 MHz) o Rx: 138-174 MHz Speaker, Mic and Cables & : :g;gi :;;’? : ;2:3:‘ $‘J;:
Receiver Range e Tx: 144-148 MHz * Six Band Units to Choose TV - $1
* 45 Watts on 2 Meters « 45W Output « 10 Memories Per Band ) * RS20M .. $109 « RS50M . .$225
35 Watts on 70 cm « Digital Voice Recorder * Programmable Band Scan * VS20M. 3129 « RM50M . $245
* 30 Memory Channels « FT-712 RH for 70cm * Fiber Optic Technology * RS35A .. $139 « VS50M .. $239
M YAESU) O
KENWQHozg ICOM K& Kantronics
- T
POCKET-SIZED FT23/73R IC- 2AT !
AND POWERFUL * Super “Mini |C*1{4AT L I T S =
= Frequency Cover- HT's MICROHT'S — A Z
age: 141-163 MHz s Zinc-Aluminum ; FOR2M. 440

(Rx), 144-148 MHz

Alloy Case

¥
'

* Pocket Size HT Fun

KAM

e > 1aMemaries » Packet, WEFAX, ASCII
* Front Panel DTMF * Ten Memories ' ' '
Pad * liglﬁg ﬁ:: « LCD Readout L ;MT%R_ RTTYbCW .
* 5 Watts Output « 2W Battery * Wideband Coverage HI;THJ (?G?Fus peration on
* 14 Memories Pack of * Up to 3 Watts Output | | B an Ot T s
* TH-45AT Available Optional * 32 Built-in ersonaSAaLcE glméégox
for 440 MHz 5W Pack Subaudible Tones

102 N.W. Business Park Lane Kansas City, MO 64150

Call For Best Trade-In Deal

« DAIWA +« HUSTLER

Call Toll Free—9am - 6pm Mon.-Fri. 9am - 2pm Sat.

MOST ORDERS SHIPPED SAME DAY

In Missouri Call—816-741-8118

HYGAIN +« |COM

* RFCONCEPTS e« UNIDEN « YAESU

* NYE VIKING

e MIRAGE/KLM

* MFJ

LARSEN

KENWOOD »

L

KANTRONICS




OPTOELECTRONICS ING.

NEW FREQUENCY

POCKET SIZE

sy naswe . (COUNTERS

TO 2.4 GHZ

8 LED DIGITS - 2 GATE TIMES
ALUMINUM CABINET
INTERNAL NI-CAD BATTERIES INCLUDED
AC ADAPTER/CHARGER INCLUDED

#TA-1008

EXCELLENT SENSITIVITY
& ACCURACY

. AC-DC - PORTABLE
HPEAERS OPERATION

-

Small enough to fit into a shirt pocket, our new 1.3 GHz and 2.4 GHz, 8 digit frequency counters are not toys!| They
can actually out perform units many times their size and pricel Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC
adapter/charger supplied with the unit.

The excellent sensitivity of the 1300H/A makes it ideal for use with the telescoping RF pick-up antenna;
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police,
firefighters, Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden
“bug” transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmitters,
signal generators and other devices to accurately monitor frequency.

The size, price and performance of these new instruments make them indispensible for technicians, engineers,
schools, Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others.

STOCK NO: _
#1300H/A Model 1300H/A 1-1300 MHz counter with preamp, sensitivity, < ImV,
27MHz to 450MHz includes Ni-Cad batteries and AC adapter .........

#2400H Model 2400H 10-2400 MHz microwave counter includes Ni-Cad

batteries and ACAHAPUEr . <. . ovvsinbsrasanassdindilanaiascaioes 8 A e ok
#CCA Model CCA counter/counter, for debugging, ultra sensitive, < 50 micro
volts at 1 50MHz! 1-600 MHz with adjustable threshold, RF indicator = LT D D B ]
LED. Includes Ni-Cad batteriesand ACadapter ..................... $ £ T L)L (&)
ACCESSORIES: — St i
#TA-1008  Telescoping RF pick-up antenna with BNC connector . ..............
#P-100 Probe, direct connection 50 ohm, BNC connector ............couues
#CC-12 Carrying case, gray vinyl with zipper opening. Will hold a counter and

STAST000S: anteind .+ 0 ol A e e L o e
v 178
ORDER FACTORY DIRECT

FLA (305) 771-2050 1'800‘327'5912
OPTOELECTRONICS INC.

Orders to US and Canada add 5% of total ($2 min, $10 max)
5821 N.E. 14th Avenue Elorida residents add 6% sales tax. COD fee $2.
Ft. Lauderdale. Florida 33334 Foreign orders add 15%




Introducing the only mobiles that
double as answering machines.

Now vou can stay in touch—even
when you're away from your radio.
With Yaesu's 2-meter FT-212RH
and 70-cm FT-TI2RH, an optional,
internal digital voice recorder
serves as d convenient answering
machine for you and vour friends.
And that’s just the beginning!
High performance mobiles.
The FT212RH features wideband
receive coverage of 140-174 MHz
(144-148 MHz Tx), while the
FTT12RH covers 430-450 MHz.
An oversize amber display includes
an innovative photo-sensor which
increases the display brightness
during the day. The function buttons
are arranged in a chromatic musi
cal scale—ideal for visually-impared
operators. You get 45 watts output
on 2 meters, 35 watts on 70 em.

v 179

D/MR CALL MHZ

i

A

CALL MH2z

D/ MF

I T
F/WHITE
H VOICE

An autodialer DTMF microphone
with 10 memories, each ready to
store telephone numbers up to 22
digits long.

And, like our FT-211RH Series

mobiles, you'll enjoy simple controls,

yet sophisticated microprocessor
based flexibility. Including 18 mem
ories that store frequency, offset,
PL tone, and PL mode (PL encoder
built in, decoder optional ). Band
or memory scanning. Offset tuning

from any memory channel. Memory

channel lockout for scanning.
High-low power switch.

All in an amazingly small
package, shown actual size below.

Digital voice recorder option.
Only Yaesu brings you the advanced
technology found in our digital
voice recorder option.

'FM TRANSCEIVER

RPT

~TaT

FM TRANSCEIVER

FT-712RH

YAESUO

You can store messages or vour
call sign—1in your own voice, nol
a synthesized replica—or give vour
friends a private code for leaving
messages on yvour radio. All they
need is a DTMF microphone! Then
you can play back vour messages
either in-person, or remotely by
using another radio with a DTMF
microphone. And you've always
got security because yvou can com
mand vour radio to respond only
to in-person playback requests.

Visit your Yaesu dealer today.
And test drive Yaesu's FT-212RH
and FTT12RH mobiles. The only
radios with the power to keep vou
in touch, Always.

LOW POWER

LOW POWER

Yaesu USA 17210 Edwards Road, Cerritos, CA 90701 (213) 404-2700. Repair Service: (213) 404-4884. Parts: (213) 404-4847

Prices and specifications subject to change without notice. PL is a registered trademark of Motorola, Ine




KENWOQOD

pacesetter in Amateur Radio
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I S_ 790A = i * Multiple scanning functions. Memory
hannal i~k AL Ilfi""."’”:
* High stability VFO. The dual digital VFO: 2 : ; :

: : feature rock-stable TCXO (temperature * ALT—Automatic Lock Tuning—on 1200
Satellite Transceiver ature ro ible TCXO (temperature « ML SlftinLas ariret

pensated crystal oscillator) circuitry, with
The new Kenwood TS-700AVHF/UHF all- 1 st e g « 500 Hz CW filter built-in.
mode tri-band transceiver is designe : A =
for the VHbFi;UHF and satellite "pov?'er * Operates on 13.8 VDC. Perfect for *PRCKEL MO0 IR TInA),
user” The new TS-790A is an all-mode wountain-top DXpeditions! * Interference reduction conrrols 10
144/450/1200 MHz transceiver with « The mode switches confirm USB, LSB,  RF aifenualor on 2m. norse blanker, IF shf,
many special enhancements such as CW, or FM selection with Morse Code. electable AGC, all mode squelch
Doppler shift compensation. Other fea- e Dual Watch allows reception of two . Oflh"l‘f useful CONUOJS Rf powe itput
tures include dual receive, automatic bands at the same time. CONHON, SPESK pLCeSGor LRl nMEAG
mode selection, automatic repeateroff- s Automatic mode and automatic requency lock switch, R
set sglection for FM repef:lter use, VFO repeater offset selection. = \Voice synthesizer option.
or quick step channel tuning, direct key- » Direct keyboard frequency entry. » Computer control option.
board frequency entry, 59 memory chan- 4 ;.
nels (10 channels for separate receive * 59 muitn functlon memory channels Optional Accessories:
and transmit frequency storage), mul- [ '. s ‘ e e ...I‘I. . * PS-31 Power supply  SP-31 Externa
tiple scanning and multiple scan stop iy ' dd solit Aol * UT-10 1200 MHz moduls -vs-z .
modes. The Automatic Lock Tuning : i init ® TSU-5 Programmabls jecods
(ALT) on 1200 MHz eliminates frequency  * CT035 E“COder bu:it in. Optional TSU-5 4 |p.232¢ Comnuter intertace « MC- 5ommc 80/
drift. Power output is 45 watts on 144 enable lone de MC-85 3 HS-5/H

. . Pk . 5-6 | )

MHz, 40 watts on 450 MHz, and 10 watts . Memory scroﬁ functron This fealure o MC-43S Hand mic » PG-2S |
on 1200 MHz. (The 1200 MHz section is llows you to check me ry content
an optional module.) without changing the ) frequency

KENWOOD

KENWOOD U A C‘ORPORATION

»201E. Dominguez SL., Long Be ] '_-"\_l}lu

PO. Baox 22745, Long Beact A 90BM1-574¢
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