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S ALL YOUR

BASES COVERED

ICOM has your winning line-up for fixed, portable,
and mobile operations on today s hottest amateur bands.
Slide into the winner’s circle with ICOM’s deluxe “75”
series transceivers, with a team committed to excellence
from VHF to UHF cummunicatmns Each compact all-
mode unit delivers maximum performance, reliability,
and ease of ﬂperatmn [t'sa champmnshl& ine- -up!

All “75" series transceivers are an FMer's dream

with 99 tunable memories, four scan modes, odd
offsets, packet compatibility, scanning mic and DDS
system for data input. SSB/OSCAR delights
include dual VFOs, PBT, crystal-resonant
IF notch, noise blanker, and semi/full
CW break-in. The glamorous “75"
units provide ultimate
mobiling flexibility.

SUPER SCANNING

Monitor all of today’s
action with four scan-
ning modes: spectrum,
programmable, mode,

and memory. Scans 99
memories in five seconds!

2 METERS. 1COM’s 25-watt
IC-275A VHF leader receives
138.0-174.0MHz including the public
service, marine, and weather bands,
and transmits 140.1-150.0MHz. In-
cludes AC supply. The IC-275H is 12-
volt DC-powered, produces 100 watts output,
and will ﬂ% erate with external AC supply.
Two of ICOM'’s heavy hitters!

super rig.

IC-475A/H
440MHz Transceivers

IC-275A/H
2 Meter Transceivers

220MHz. The 25-watt output IC-375A receives 216.0-
236.0MHz, transmits 220.0-225.0MHz, and includes AC
supply. A genuine masterpiece!

A40MHz. Enjoy top-notch 430.0-450.0MHz operation wi
the 25-watt IC-475A featuring AC supply, or go high
power using the 75-watt, AC/DC-powered 1C-475

& METERS/10 METERS. Join the fun of sunspot
cycle 22 openings with the supe
[t receives 26-56MHz, transmlts 28-29.7MHz, anc

50-54MHz, and includes AC supply. The
IC-575A, a true superstar!

rb 10-watt IC-575A

ICOM HAS ALL YOUR

BASES COVERED! Mee
the unbeatable line-up
of ICOM equipment at

your local ICOM
dealer

IC-375A

220MHz Transceiver I C O M

ICOM America, Inc.

2380-116th Ave. N.E_, Bellevue, WA S8004
Customer Service Hotline (206) 454-7619

3150 Premier Drive, Suite 126, Irving, TX 75063
1777 Phoenix Parkway, Suite 201, Atlanta, GA 3034
ICOM CANADA, A Division of ICOM America, Inc.,
3071 - #5 Road, Unit 9, Richmond, B.C. VBX 2T4

All stated spec Iﬂ::ahc:-ns are ﬂfpmxlmatﬂ an-:l subjectto chang
without na’uca or obligation. All ICOM radios significantly
exceed FCC regulations limiting spurious emissions. BA1187-



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

the ONLY choice!
N

Private Patch X

L xp 5 Connect SYSTEMS INC.

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.

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

e 1-5 digit connect/disconnect code

e 2.5 digit secret toll override code

* User programmable CW ID

e 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: Milwaukee WI, Wicklitle OH, Orando FL, Clearwatar FL, Las
Vegas NV » BARRY ELECTRONICS CORP: New York NY = ERICKSON COMMUNICATIONS:
Chicago IL = HAM RADIO OUTLET: Anaheim CA, Burlingame CA, Oakland CA, Phoenix AZ
San Diego CA, Van Nuys CA, Atlanta GA + HENRY RADKD: Los Angeles CA = INTERNATIONAL
RADIO SYSTEMS: Miami FL = JUNS ELECTRONMNICS: Culver City CA » MADISON ELECTRONICS
SUPPLY: Houston TX « MIAMI RADIO CENTER CORP: Miami FL = MIKES ELECTRONICS:
FiL Lauderdals, FL » NEG DISTRIBUTING CORP: Miami FL = OMNI ELECTRONMICS:
Lamedo TX = PACE ENGINEERING: Tucson AZ = THE HAM STATION: Evansville IN » VALLEY
RADIO CENTER: Haringen TX « CANADA—COM-WEST RADIO SYSTEMS, LTD: Vancouver BC

CSl is a registered trademark of Connect Systems, Inc.
CIRCLE 12 ON READER SERVICE CARD



Choice Selection.

Now you can have it all! Take all the qualities you've come to depend onin  75.32p 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
multi-fone capability without diodes, a reprogrammable memory...Its our new  of $57.95 makes it an even sweeter deal.
harvest of CTCSS tone equipment. $5.32P ENCODER Based on the equally popular
The choice is yours! If standard CTCSS EIA tones do not SS-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- $S-32SMP SUB-MINIATURE ENCODER Our
or at our factory for free. Your working tone is accessed by a mmmmmmmﬂﬂm
simple DIP switch, so theres no fussing with counters or other ple repeater sites with a radio that has preciouslittle
test equipment. space inside. At $27.95, the price is small too.
Call today tollree and find out more about this fresh new flexi- HHP-1 HAENI}IIELD FHUGM"I’I}IFEH For
bility in tone signalling, and don't forget to ask about multi-tone wmmmmmﬁmmwﬁi
It5 all brought to market by the people who introduce the fresh- HHP-1 is battery operated for field use, and
Eﬂmmmmmdmwmm@ will program ANY 32 tones from 15.0 to
shipping and one year warranty apply

6550.0Hz in .1Hz. increments. Price is

$199.95. m @
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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MF] TUNERS

Here is the finest 3 KW PEP Tuner money can buy with roller inductor,
dummy load, new peak reading meter, antenna switch, balun and more ...

The MF.1-989C is not for everyone.
Howevet, if you do make the
investment you get the finest 3 KW
PEP tuner money can buy - one that
will give you a lifetime of use, one
that takes the fear out of high power
operation and one that lets you get
your SWR down to absolute minimum
The MFJ-989C is a compact 3 KW
PEP roller inductor tuner with a new
peak reading Cross-Needle SWR/Watt-
meter. The roller inductor lets you get
your SWR down to absolute minimum.
With three continuously variable
components - two massive b KV
capacitors and a high inductance
roller inductor - you get precise control over

MFJ-986 The new MFJ-986 Differential- T™ 3
$O Bo o5 KW PEP 2-knob Tuner has a differential

capacitor to make tuning foolproof
and easier than ever, It ends constant retuning with
broadband coverage and gives you minimum SWR
at only one best setting. Covers 1.8-30 MHz.

The roller inductor lets you tune your SWR down
to absolute minimum. A 3-digits tumns counter lets
you quickly return to your favorite frequency.

You get MFJ's new peak and average reading
Cross-Needie SWR/Wattmeter with a new directional
coupler for more accurate readings over a wider
frequency range. It reads forward/reflected power in
200/50 and 2000/500 watt ranges. Meter lamp is
front panel switched and requires MFJ-1312, $9.95.

A new current balun for balanced lines reduces
feedline radiation and forces equal currents into
antenna halves that are not perfectly balanced for a
more concentrated, stronger signal. Add $10.00 s/h.

MFJ’s Fastest Selling Tuner

The MFJ-941D is MRJ's fastest selling
MFJ-9410 300 watt PEP antenna tuner. Why?
$4 QO 25 Because it has more features than
tuners costing much more and it
matches everything continuously from 1.8-30 MHz.
it matches dipoles, vees, verticals, mobile whips,
random wires, banlanced and coax lines.
SWR/Wattmeter reads foward/reflected power in
30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or through tuner, random wire,
balanced line or tuner bypass. Efficient airwound
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors. 10x3x7 inches.

MFJ’'s Random Wire Tuner
wr-16010 $3 995

You can operate all
bands anywhere with any
transceiver when you let
the MFJ-16010 turn any random wire into a
transmitting antenna, Great for apartment, motel,
camping operation. Install a wire anywhere! Tunes
1.8-30 MHz. 200 watts PEP. Ultra small 2x3x4 in.

MFJ] VERSA TUNER V

E . LT R

W T

The MFJ-949C gives you more
MFJ-949C precise matches than any tuner that
$4 49 ®5 uses two tapped inductors. Why?
Because you get two continuously
variable capacitors that give you infinitely more
positions than the limited number on switched coils.
This gives you the precise control you need to get
your SWR down to a minimum. After all, isn't that
why you need a tuner? Covers 1.8-30 MHz
You also get MFJ's lighted 2-color Cross-Needie
SWR/Wattmeter, 6-position antenna switch, 50 ohm
300 watt dummy load and a built-in balun - all in a
compact 10x3x7 inch cabinet that fits right into
your station. Meter light requires MFJ-1312, $9.95.
With MFJ's best 300 watt PEP tuner you get an
MFJ tuner that has earned a reputation for being
able to match just about anything - one that is
highly perfected and has years of proven reliability.

MFJ’s Mobile Tuner wriessc
lagil

| Have an uninterrupted tnp as the MFJ-945C
extends your antenna bandwidth and eliminates the
need to stop, go out and adjust your mobile whip.
You can operate anywhere in a band and get low
SWR. You'll get maximum power out of your solid
state or tube rig and it'll run cooler and last longer.
Small 8x2x6 inches uses littie room. SWR/ Watt-
meter and convenient of controls make
tuning fast and easy while in motion. 300 watts
PEP output, efficient airwound inductor, 1000 voit
capacitors. Mobile mount, MFJ-20, $3.00.

144/220 MHz VHF Tuners
MFJ-921 iegiﬂ - - - -

MFJ's new VHF
tuners cover both
2 Meters and the 220 MHz bands. They han
watts PEP and match a wide range of impedances
for coax fed antennas. SWR/Wattmeter. 8x2V/2x3 in.
MFJ-920, $49.95. No meter. 4V/2x2"/x3 inches.

ME)

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

SWH and the widest matching range
possible from 1.8-30 MHz.

You get a new lighted peak and
average reading Cross-Needie
SWR/Wattmeter with a new more
accurate directional coupler.

You get a giant two core balun
wound with teflon wire for balanced
lines and a 6-position antenna switch
with extra heavy switch contacts.

Its compact 10%x4V2x15 inch
cabinet fits right into your station.

You get a2 50 ohm 300 watt dummy
load for tuning your exciter, a tilt
stand for easy viewing and a 3-digit
turns counter plus a spinner knob for
exact inductance control. Add $10 s/h.

MFJ’s Artificial RF Ground
$7995 wri-931

You can
create an
artificial RF
ground and
eliminate
RF “hites”’,
feedback, TVl and RFH 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,

Barefoot/1.5 KW Linear Tuner

For a few extra dollars, the MFJ-
$ HF.I»‘:‘IEZB'E 962C lets you use your barefoot rig

229 now and have the capacity 1o add a
1.5 KW PEP linear amplifier later. Covers 1.8-30 MHz.

You get two husky continuously variable capacitors
for maximum power and minimum SWR. And lots of
inductance gives you a wide matching range.

You get MFJ's new peak and average reading
Cross-Needle SWR/Wattmeter with a new directional
coupler for more accurate readings over a wider
frequency range. It reads forward/reflected power in
200/50 and 2000/500 watt ranges. Meter lamp is
front panel switched and requires MFJ-1312, $9.95.

Has 6-position antenna switch and a teflon wound
balun with ceramic feedthru insulators for balanced
lines. 10%ux4%2x14 7/8 inches. Add $10.00 s/h.

MFJ’s smallest Versa Tuner
MFJ-901B

S 5 gil

The MFJ-
9018 is our
smallest -- pras :
5x2x6 inches -- (and most affordable) 200 watt PEP
tuner -when both space and your budget is limited.
Good for matching solid state rigs to linears.

It matches whips, dipoles, vees, random wires,
verticals, beams, balanced and coax lines from
1.8-30 MHz. Efficient airwound inductor. 4:1 balun.

FOR YOUR NEAREST DEALER OR TO ORDER

800-647-1800

* 1 year unconditional guarantee = 30 day money
back guarantee (less s/h) on orders from MFJ
Free catalog * Add $5.00 s/h (except as noted)

s LR o ]

MFJ . . . making quality affordable
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OF MF}

MFJ, Bencher and Curtis team up to bring you America’s most popular

keyer in a compact package for smooth easy CW

The best of all CW worlds - a deluxe MFJ Keyer using a Curtis 8044ABM chip in a
compact package that fits right on the Bencher iambic paddie!

This MFJ Keyer is small in size but big in features. You get iambic keying, adjustable
weight and tone and front panel volume and speed controls (8-5G WPM), dot-dash
memories, speaker, sidetone and push button selection of automatic or semi-automatic/
tune modes. It's also totally RF proof and has uitra-reliable solid state outputs that key
both tube and solid state rigs. Use 9 V battery or 110 VAC with MFJ-1305, $9.95.

The keyer mounts on a Bencher paddie to form a small (4 1/8 x 2 5/8 x 5'2 inches)
attractive combination that is a pleasure to look at and use.

America’s favorite paddle, the Bench, has adjustable gold-plated silver contacts, lucite
paddles, chrome plated brass, and a heavy steel base with non-skid feet.

You can buy just the keyer assembly, MFJ-422BX, for only $79.95 to mount on your

Artificial RF Ground
MFJ-931
$7 995
You can

create an
artificial RF
ground and eliminate RF “bites”,
feedback, TVI and RFI when you let the
MFJ-931 resonate a random length of
wire and turn it into a tuned counter-
poise. MFJ-931 also lets you electrically
place a far away RF ground directly at
your rig - no matter how far away it is
b*,r tuning out the reactance of your
ground connection wire. 7Y/2x3'/2x7 in.

Antenna Bridge M0
Now you can quickly 79
optimize your antenna for
peak performance with this
portabie, totally seif-
contained antenna bridge.
No other equipment
needed - take it to your
antenna site. Determine if
your antenna is too long or
too short, measure its
resonant frequency and
antenna resistance to 500
ohms. It's the easiest, most
convenient way to determine antenna
performance. Built-in resistance bridge,
null meter, tunable oscillator-driver

(1.8-30_MHz). Use 9 V battery or 110
VAC with AC adapter, $9.95.

Super Active Antenna

active antenna ... quiet ... excellent
dynamig range ... good gain ... very low |G
noise factor... broad frequency coverage |

lent choice.”
R it outdoors away from electrical

4 covers 50 KHz to 30 MHz

from all over the world. 20 dB
attenuator, gain control. ON LED
Switch two receivers and aux.
or active antenna. 6x23x5 in,
Remote unit has 54 inch whip
50 ft. coax and
Fi;: in. 12 VDC or
110 VAC with
wrJ-1024 %1 29“ MFJ-1312, $9.95,

——

* One year unconditional guarantee * 30

money back guarantee (less s/h) on orders from
MFJ = Add $5.00 each s/h » Free catalog

4 is "a first rate easy-t0-operate (B~

Receives strong, clear signals

connector. 3x2x4 | €lement for superb audio on baeth transmit and receive.

Bencher paddie.

Hgﬁ “'ﬁ‘d' i'.i"'

$34%°% w01 S21%° w1702 S5995 wrs 1704

Select any of several antennas from your operating desk with these MFJ
Coax Switches. They feature mounting holes and automatic grounding of
unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ-1701, $34.95. Six position antenna switch. S0-239 connectors. 50-75
ohm loads. 2 KW PEP, 1 KW CW. Black aluminum 10x3x1Y2 inch cabinet.
MFJ-1702, $21.95. 2 positions. Cavity construction. 2.5 KW PEP, 1 KW CW.
Insertion loss below .2 dB. 50 dB isolation at 450 MHz. 50 ohm. 3x2x2 in.
MFJ-1704, $59.95. 4 position Cavity Switch with Lightening/Surge protection
device. Center Ground position. 2.5 KW PEP, 1 KW CW. Extremely low SWR.
Isolation better than 50 dB 500 MHz. Negligible loss. 50 ohm, 6%ax4%ax1a in.

““Dry’’ Dummy Loads for HF/VHF/UHF

New

MFJ-260 MFJ-262 MF.J-264
Izail 569!5 l1 ogﬂﬁ

MFJ has a full line of dummy loads to suit your needs. Use a dummy load
for tuning to reduce needless (and illegal) ORM and save your finals.
MFJ-260, $28.95. Air cooled, non-inductive 50 ohm resistor. S0-239
connector. Handles 300 watts. Run full load for 30 seconds, derating curve to
5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:1 30-60 MHz. 2'/2x2"/2x7 in.
MFJ-262,569.95. Handles 1 KW. SWR less than 1.5:1 to 30 MHz. 3x3x13 in.

Snag rare DX for only $29.95! The MFJ-1286
is a computerized DXing tool that predicts DX
S8 Propagation. Even the casual DXer can work rare
i DX by knowing when conditions are best for DX.
Seembek The Gray Line is the day/night divider line where
Lo the most amazing DX happens every day. Now
S vou'll know exactly when to take advantage of i'.
) % Gives detailed world map. Shows Gray Line for
any date/time, UTC in 24 user chosen QTHs, time
zones and more. IBM compatible. Any graphn:s

MFJ S SpeakertMlcs MFJ-284 or

For Kenwood, Icom, Yaesu, Santec $D 495

MFJ's compact Speaker/Mics let you carry your HT on your
belt and never have to remove it to monitor calls or talk.
You get 2 wide range speaker and first-rate electret mic

Earphone jack, handy lapel/pocket clip, PTT, lightweight
retractable cord. Gray. One year unconditional guarantee.
MFJ-284 fits Icom, Yaesu. Santec. MFJ-286 fits Kenwood.

ME)

MFJ ... making quality affordable

day

MFJ-264, $109.95. Versatile UHF/VHF/HF 1.5 KW Dry Dummy Load. An MRJ |
first. Gives you low SWR to 650 MHz, usable to 750 MHz. You can run 100
watts for 10 minutes, 1500 watts for 10 seconds. SWR is 1.1:1 to 30 MHz,
below 1.3:1 to 650 MHz. 3x3x7 inches. S0-239 connector

« MFJ-1286 Gray Line DX Advantage

*29“ MFJ-1286

ocks

- .-l“--”l
T

$4 995 wr..1088 ’9" MFJ-1078

Huge 5/8 inch bold LCD digits let you
see the correct time from anywhere in
your shack. Choose from the dual clock
that has separate UTC/local time display
or the single 24 hour ham clock.

Mounted in a brushed aluminum
frame. Easy to set. The world’s most
popular ham clocks for accurate logs.
MFJ-108B 4Vax1x2; MFJ-107B 2Vax1x2

Lighted Crosslﬂeadle

SWR/Wattmeter teg“

MFJ Cross-
Needle SWR/
Wattmeter
shows you
SWR, forward
and reflected power in 3 ranges t2ﬂ120m
2000 watts forward/5/50/500 reflected).
Push button range selection. 1.8-30 MHz.

Mechanical zero adjust for movement.
| S0-239 connectors. Light requires 12

VDC or 110 VAC with MFJ-1312, $9.95.

IDaluxe Code Practice

New Oscﬂlator
MFJ-557

24°

12!24 Hour L

- l-ll-t-ﬂhnl.-u.-

MFJ-557 Deluxe Code Practice
Oscillator has a Morse key and oscillator
unit mounted together on a heavy steel
base so it stays put on your table. Also
portable because it runs on a 9 volt
battery (not included) or an AC adapter
($9.95) that plugs into the side.

Earphone jack for private practice.
Tone and volume controls for a wide
range of sound. Speaker, The key has
adjustable contacts and can be hooked
to your transmitter. Sturdy. BV/22Vax3%
in. One year unconditional guarantee

MFJ AC Voltage Monitor

$4 995 mr-850 New

Prevent damage to rig,
computer or other gear.
Monitor AC line voltage for
potentially damaging surge/ §
brown out conditions on :
2-color expanded 95-135 volt scale.

Plugs into any AC outlet. 2%

“"Laccuracy. 2ax214x1'2 inches.

MFJ ENTERPRISES, INC.

P.0. Box 494, Mississippi State, MS 39762
(601) 323-5869; TELEX: 534590 MFJSTKV
Nearest Dealer or Orders only: 800-647-1800
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Welcome, Newcomers!

AMATEUR RADIO DEMYSTIFIED
Welcome to Amateur Radio! Since you're

reading this, chances are you've just gotten your.

amateur license, or are seriously thinking about
IL.

Like any technical hobby, however, ours is
full of techspeak, acronyms, and jargon which
can really put off a newcomer. Before | got my
“‘ticket”” (Amateur Radio license), I had learned
some Morse code. When [ tuned on an amateur
band on my old Philco radio for nice slow code,
however, and copied it, less than one-tenth of it
was comprehensible! I knew [ wasn’t dyslexic,
discounted Alzheimer's disease because of age
(18), and was told by a native that it wasn't
Czech. 1 resigned myself to the fact that Ama-
teur Radio had its own language and 1 had to
learn it.

Fortunately, there were fellow hams around
me who wouldn’'t let me believe that it was hard,
and, after a short time, I was having too much
fun to notice. A week after getting my ticket, I
made my first international contact in Morse
code, with a schoolteacher south of Sao Paolo,
Brazil. Contacts with Argentina, Finland,
Japan, and Australia ensued, and ham jargon
and acronyms showed themselves to be the link
between people with no other common lan-
guage, a kind of radio Esperanto. These once
off-putting words and symbols became bonding
ones; the system which at first restricted me
became a liberating one.

You will hopefully have the company of en-
thusiastic hams like I did to ease your entry into
the hobby. Meanwhile, use the following format
as a key into our fascinating world.

Anatomy of a Contact

Most ham contacts follow a standardized for-
mat, and there are good reasons for it. Mike
fright—not knowing what to say—is a common
problem. Many new hams besides you, and not
just a few veterans, suffer from it. This isnt
surprising when you consider that you're meet-
ing someone for the first time and are still unfa-
miliar with the equipment, and many of us are
naturally shy. It really helps to be able to start off
with a protocol which soon becomes automatic.
This lets you think about what you're going to
say next while tuning your antenna, making final
tuning adjustments on your equipment, etc.

To Call

First tune to a clear frequency, making sure
that it is in within your license class restrictions.
Then, to be sure, call **Is this frequency in use
from (your callsign)?'’, or send **QRL?"" Allow
5-10 seconds for a response. Repeat this proce-
dure. If there’s no response, call or send the
letters “"CQ"" (**seek you'") 6-8 times followed
by your callsign, twice. If you're on voice, and
conditions are poor, give your callsign phoneti-
cally, e.g. "‘this is *November-Sierra-One-
Bravo''’ for NS1B. There are several common
phonetics for each letter which you will soon get
to know.
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Joe Ham will respond by first giving your
callsign several times, followed by his callsign.
If conditions are poor, he may then say **Do you
copy?’’, or send **QSL?"", and wait for you to
respond with **I copy,” or ""QSL."" If condi-
tions are better, Joe will probably just continue
with a little about himself after responding to

your call.

A Little About Joe

We have a tendency to forget 1o give details
about ourself which we consider boring because
we repeat them with each new contact. We need
to remind ourselves that these details helps the
other person identify with us. To keep ourselves
in line, we continue to follow a format.

Joe goes on by giving his name, prefaced in
CW (Morse code) by ““NAMEIS..."" Hethen
says/sends ““QTH is. . ."" followed by his loca-
ton,

At this point, he will likely tell/send you your
signal report. Code reports in CW have three
parameters—"‘Readability, Strength, and
Tone""—and are prefaced by ““URRSTIS..."
In practice nowadays on CW, only the first two
characters (*‘Readability’’ and **Strength'")
vary much, since most rigs produce an excellent
CW tone. **9"" 1s often shortened 10 **N"", e.g.
an RST of **599°" is sent **SNN."" Voice contact
reports are two characters, “*Readability’ and
“*Strength. ™" It is often given with an *‘and’’ in
between: e.g. **Sand 9.™"

After this, Joe then says “*“How Copy?"’, or

sends "'QSL?"" and you take up the mike/key
and repeat exactly his transmission format.

After this, it’s your choice what to talk about.
Many a ham’s next step is to describe his station
(My rig is. . ., my antenna is thus and so and is
up X' number of feet, etc.). If you're familiar
with Joe's QTH, you can talk about it; if you're
not familiar with it, you can still talk about it.
Tell'em about your other hobbies, and ask him
about his. Ditto for work, family, books read,
movies seen, places visited, etc. The list of top-
ics i1s endless. After the comact, you'll wonder
why you ever had mike fright!

Finishing the Contact

A good wrap-up puts a nice cap on a contact.
A procedure to follow helps keep the contact
from ending too abruptly or dragging out.

The hardest part for most is being the first to
say you have to QRT (end the contact). Once
that hump is hurdled, you turn the mike to him.
He thanks you for the contact and turns it back to
you. You then thank Joe for an excellent contact,
say ‘*73""(some prefer **73s""), and tell him you
“will QSL"’ (send a card of acknowledgment),
and will look for his. You then say **Over to you
for your final (words), Joe."" He will return and
say “‘Thanks again and 73s. This is (his call-
sign), clear.”” You finish your transmission by
saying *"This is (your callsign), clear.™”

Remember, these patterns aren’t cast in
stone—they're meant only to get you started!
Good luck' €3 ..de NSIB

“Q”’ SIGNALS

The language of Amateur Radio is riddled with strange three-letter words beginning with Q"' —you may

have noticed that four of our monthly depariments are titled with'em.
They first came into being in the Morse code-only days as a way to reduce common questions and
statements to a short code and so make communications more efficient. Q"' was likely chosen as the first
letter because it's the least common letter in the alphabet, and in normal use is almost always followed by
“U"—if Q" was followed by anything else, it was a sure bet that it was a code.

The "Q"-signal system's practical use is more and more dated now with the plethora of highly refiable
modes, but it remains rooted in a ham'’s vocabulary. *'Q" signals can be either questions or statements.
Here are the most common ones, inﬂowndbrmmrmh
QRL—"Are you busy? | am busy.” Send this to see if a frequency is clear.

QRM—"'Is my transmission interfered with? Your transmission is being interfered with.” Often said
“Q-R-Mary’" to distinguish it from QRN.

QRN—"Are you troubled by static? | am being troubled by static.” Often said “Q-R-Nancy."
QRP—"Shall | decrease power? Decrease power."” There are some hams devoted to elegance of
low-power operation. mmmmmmwmmmummm
Mﬂhﬂ—"ﬂr:mywh:ﬁng?"'mw“m Often said “Q-S-Baker."" “There's a lot of QSB
on the band.”

QSL—"Do you copy me, do you acknowledge?” ““| copy. | acknowledge.” Hams exchange QSL cards to
verify their contacts with each other. Eac**ﬂﬁLufmaMunm" next to the Never Say Die column for colorful
and imaginative examples of these,

QS0—Conversation. ''Thanks for the QSO, old man,”

-QSY—"8hall | change frequency?"’ "Change frequency." "Let's QSY to another frequency."

QTH—Location. "My QTH is Peterborough, NH.""

QRX—"When will you call me again?" "1 will call you at (hours) on (frequency).” Our QRX column is
devoted to Amateur Radio news.

QRT—"'Shall | stop sending?"’ "'Stop sending."' "'Dinner’s on the table, | must QRT."

JUST PLAIN JARGON

What's a language without fun words and endearments? Following is a list of a few of ours. (Again, most
date back to the CW-only days.)
DX-Long Distance—What is considered ' ‘leng-distance” varies according to what band you are operating
on, andﬂlwhltmrla-ml
OM - "“Old Man.’ —Hannlmym
YL- 'Tmnguey —Umnnrriadmnaianyag&
XYL - “Ex Young Lady."—Wife. The “Ex" doesn't imply that she instantly ages upon marriage, just that
she is no longer unmarried!
Harmonics —Children of the OM and the XYL.
88 (variant: 88s) —Hugs and kisses.
73 (variant: 73s) —The very best to you! Enjoy our magazine|
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THE CHALLENGER DX-V

A Unique Multiband Antenna that Utilizes the Patented
G.A.P. Genter Launch Technology

The Revolution in Antenna Design
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NEVER saY DIE

Wayne Green W2NSD/1

220 Is NOT Dead!

The imminent removal of the
bottom two megahertz of the 220
band to make room for United Par-
cel doesn’t exactly put the band
out of commission. The fact is this
won't seriously affect most 220
operations.

| bring this up because the ham
dealers tell me that the sales of
220 gear have virtually stopped,
apparently in a panic over-reac-
tion by hams who have heard that
the FCC is taking away the 220
band, but haven't bothered to
read the details. Frankly, | can’t
think of a much better way to
make sure the FCC starts thinking
we don’t need the 3 MHz we have
left. We're still in a use-it-or-lose-it
world, so if we stop using 220, why
shouldn’t we lose it?
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i
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Please pass the word to the
panic-stricken that 220 is not lost,
only the relatively unused end is
going away. That won't bother
most repeaters. Sure, we're going
to have to make some room for a
handful of weak-signal fanatics—
probably up between the repeater
inputs and outputs. For most 220
ops there will be little or no notice-
able change.

One of the reasons the FCC
went after 220 was the general
perception that the band is little
used. This isn't quite true, but
most of the groups using 220 have
been so secretive about their work
that little has appeared in the ham
magazines. This has, in turn, kept
interest in the band down and
given most hams (and the FCC)
the impression that 220 is almost
completely unused. ..
a real wasteland.

In amateur radio, as
in academia, it's pub-
lish or perish. If you do
anything unusual on
220 you'd better take
the time to write about it
to a ham magazine, or,
like the falling of a tree
in the forest when there
IS no one there to hear
it, questions will arise
about whether anything
has actually happened.

If your club doesn’t
have a PR person
whose job it is to make
sure that the world
knows about the club's
activities, you're part of
the problem, not the so-
lution. A club PR per-
son should let the local

QSL OF THE MONTH

To enter your QSL, mail it in an envelope
to 73, WGE Center, 70 Rte. 202 N., Peter-
borough NH 03458, Attn: QSL of the Month.
Winners receive a one-year subscription (or
extension) to 73. Entries not in envelopes

cannot be accepted.

papers, TV, and radio
know about any club
events like Field Day,
contests, hamfests,
special speakers.

If the club has a 220
repeater open for Nov-
ices, has the word been
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spread? |'d love to have you let 73
know about it. And if you have any
special features, like a cross-band
function so they can work some
DX on 10 meters via 220, that's
news.

I've been asking for club photos
for several years. | can’t remem-
ber the last time a club got togeth-
er for a group photo and sent it in.
The Japanese ham magazines
run up to a hundred pages a
month of club photos. This helps
the clubs and helps generate
more interest in amateur radio.

If this conspiracy of secrecy
about amateur radio continues,
we're going to have a harder and
harder time attracting new hams.
Sure, the QRM on 20 meters will
eventually go down. Well, the
QRM from hams will go down, but
you know as well as | that the QRM
from foreign government and
commercial stations will quickly
fill in any vacuum we leave.

So let’s get busy and make sure
that what little we're doing on 220
is known. Get some articles into
73on anything unusual you're do-
ing. Make sure your repeaters are
listed. Get some pictures of 220
groups into 73. 220 will be a lot
more real if it isn’t left as a phan-
tom band.

NIAC Is Growing

NIAC, the nonprofit National
Industry Advisory Committee,
now has 17 paid industry-support-
ing firms and groups! NIAC's pur-
pose is to provide an interfacing
group between amateur radio and
the FCC. Membership is $100,
that goes entirely for an action
newsletter and FCC meeling ex-
penses (not including any expens-
es for participants).

The main goal for NIAC is to
promote the growth of amateur ra-
dio—for the good of the hobby
and for our country.

Continued on page 60
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KENWOOD

..pacesetter in Amateur Radio

“DX-citin

I 8‘4408 Compact high performance HF transceiver T
with general coverage receiver » Adjustable dial torque

199

e 100 memory channeis
Kenwood’s advanced digital know-how e Superior receiver dynamic range Frequency and mode may be stored in
brings Amateurs world-wide “big-rig” Kenwood DynaMix™ high sensitivity direct 10 groups of 10 channels each. Split fre-
performance in a compact package. We mixing system ensures true 102 dB receiver guencies may be stored in 10 channels
call it “Digital DX-citement”—that special dynamic range. (500 Hz bandwidthon 20 m) for repeater operation.
feeling you get every time you turnthe = » 100% duty cycle transmitter e TU-8 CTCSS unit (optional)
power on! super efficient cooling permits continuous e Superb interference reduction
» Covers All Amateur bands key-down for periods exceeding one hour. IF shift, tuneable notch filter, noise blanker,
General coverage receiver tunes from RF input power Is rated at 200 W PEP on all-mode squelch, RF attenuator, RIT/XIT,
100 kHz—30 MHz. Easily modified for SSB, 200 W DC on CW, AFSK, FM, and 110 and optional filters fight QRM.
HF MARS operation. W DC AM. (The PS-50 power supply Is @ h‘il{, -43S UP/DOWN mic. included

* Direct keyboard entry of frequency needed for continuous dutyr} Computer interface port

s All modes built-in . 5 1 ; ' ¢ 5 IF filter functions
USB, LSB, CW, AM, FM, * Dual SSB IF filtering
and AFSK. Mode A built-in SSB filter is
selection is verified in standard. When an
Morse Code. optional SSB filter

* Built-in automatic (YK-88S or YK-B8BSN) is
antenna tuner installed, dual filtering
(optional) IS provided.
Covers 80-10 meters. e VOX, full or semi

* VS-1 voice synthe- break-in CW

Sizer (optional) » AMTOR compatible
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Optional accessories

» AT-440 internal auto. antenna tuner (80 m—10 m) KEI‘IWﬂﬂd takes you
» AT-250 external auto. tuner (160 m—10 m) from HF to OSCAR!

» AT-130 compact mobile antenna tuner (160 m—
10 m) = IF-232C/C-10 level translator and modem /

IC kit » PS-50 heavy duty power supply = PS-430/
PS-30 DC power supply » SP-430 external

speaker = MB-430 maobile mounting bracket et

e YK-B8C/88CN 500 Hz/270 Hz CW filters « YK-88S/ e [ L N

BBSN 2.4 kHz/1.8 kHz SSB filters = MC-60A/80/85 \, = '

desk microphones = MC-55 (BP) mobile micro- -

phone = hS-5/6/7 headphones = SP-40/508

mobile speakers = MA-5/VP-1 HF 5 band mobile

helical antenna and bumper mount = TL-922A

¢ P ELY. Aneas SETENNIGs & Siivie £ 2L SERI TERICOT Complete service manuals are available for all KENWOOD USA CORPDHATION
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SWHIUDWEF mEtEfE o TU'B {:TCSS |DI'|'E.' Lll'Hl SEE{:;hcarrgﬁs and prices are SUHIEEF:D changﬂ without PD EDI 2? ?45. LGHQ BEEEh, CA QHBD‘I'E)?#J

= PG-2S exira DC cable. notice or obligation



KENWOOD

..pacesetter in Amateur Radio

o
A OFF

:,r = '- >
!"jﬂ“f | : hadalik
TR r— VOICE TIMER DiM
e il
7

_— 4. 02 -

3 e — - e
- CLOCK1 OFF CLOCK?2
ey g ol
= L58 use | CWwW
" OM  OFF  TIME
TIME TIMNE SET

P ro— =

Y ( ANT 1 ANT 2
L .

LY

1%

<

mceiwe:s '

- Scan the entlrh frequancy
~range from 100 kHz to 905
MHz with Kenwood’s
R-5000, R-2000 and

RZ-1. Listen in on

foreign music, news,

and commentary.
Monitor local police, i

fire, and other public |
safety services, as well as the
Marine channels, and the many other
services 50 MHz and above.

( The VHF converter options must be used in the R-5000
and H-2000.)

R-5000

The R-5000 is a high performance, top-
of-the-line receiver, with 100 memory
channels, and direct keyboard or main
dial tuning—makes station selection

RZ-1

Wide-band scanning receiver

The RZ-1wide-band, scanning receiver
covers 500 kHz-905 MHz, in AM, and
narrow or wideband FM, The automatic
mode selection function makes listening
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VHF NB1

super easy! Other useful features
include programmable scanning, large,
built-in speaker, 110 volt AC or 12 volt DC

operation (with optional DCK-2 cable),
VHF capability (108-17/4 MHz) with the
VC-20 option, dual 24-hour clocks with
timer, and even voice frequency readout
with the VS-1option.

easier, One hundred memory channels
with message and band marker, direct
keyboard or VFO frequency entry, and
versatile scanning functions, such as
memory channel and band scan, with
four types of scan stop. The RZ-11s a

12 volt DC operated, compact urit, with
built-in speaker, front-mounted phones
jack, switchable AGC, squelch for narrow
FM, illuminated keys, and a "beeper” to
confirm keyboard operation.

Optional Accessory

e PG-2N Extra DC cable

G

The R-!ﬂﬂﬁ isan EII bé’ld
receiverwith 10 memory ¢
many deluxe features such

mable scanning, dual 24*hmir cloﬂks
with timer, all-mode squelch'and”™
noise blankers, a large, front-
mounted speaker, 110 volt AC or
12 voit DC operation (with the
DCK-1cable kit), and 118-174
MHz VHF capability with
VC-10 option.

Optmnal Accessories

R-2000:

e VC-10 VHF converter» DCK-1DC
cable kit for 12 volt DC use.

R-5000:

* VC-20 VHF converter « VS-1 Voice
module « DCK-2 for 12 volt DC operation
» YK-88A-1 AM filler» YK-88SN SSB
filter« YK-88C CW filter» MB-430
Mounting bracket.

Other Accessories:

» SP-430 External speaker» SP-41
Compact mobile speaker « SP-50B
Mobile speaker» HS-5 Deluxe head-
phones « HS-6 Lightweight headphones
¢ HS-7 Mini-headphones.

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745
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U3MIR Now
On The Air!

Cosmonauts Viadimir Titov UTMIR and
Musa Manarov U2MIR returned safely to
earth on 21 December at 2157 UTC, ending
their year-long stay in outer space on Mir,
Viadimir and Musa made amateur radio histo-
ry as the first to operate a ham station station
aboard an orbiting space station. They made
hundreds of contacts with terrestrial amateur
stations.

On 19 December, during Mir orbit 16305,
Musa said farewell to all hams. The 2 meter
FM station remained aboard, and is now oper-
ated by Dr. Valeri Polyakov, using the call
U3MIR. It appears, however, that Valeri
speaks only Russian. At this time, AMSAT-NA
has no information about the operating times
of USMIR.

Hams worldwide thank Musa and Viadimir
for this first in amateur radio. We thank Musa
especially for his initiative and determination
in getting a station aboard Mir and getting
licensed—all done while in space.

Armenia

“*73 International’” Soviet correspon-
dent, Gennady '‘'Gena’'' Kol-

ing the reallocation action. This comés as no
surprise since the FCC has on file aimost 700
petitions from hams who want the reallocation
cancelled.

Youngest Extra?

—

Sandi Saunders is yet more proof that
neither code nor theory need keep you
away from getting your ticket. Sandi got her
Novice ticket (KC4AJO) at age eight in May
1987, and has since steadily marched her way
up to Extra Class. She passed the theory
exam for the highest license at the July ‘88
Atlanta hamfest, and the code section several
months later. Age when she became Exltra-
Class: 10 years, 3 months. Sandi's the
harmonic of Dean AA4XL and Ruth N4ANVX.

All-County First?

Ken Wosika KB7QO of Las Vegas may well
be the first ham to have transmitted mobile
from all counties in the US. How many did you
catch him in?

Stay In Band!

A reminder to all the 10 meter enthusiasts
that the FCC does not permit phone operation

below 28.3 MHz. IARU band plans in all re-
gions protect beacons at 28.2-28.3 MHz from
regular two-way operations, and all amateurs
should avoid operating phone below 28.3

‘MHz, even outside of the US where such oper-

ation might be permitted by the licensing au-
thority (e.g., Canada).

Digital Radio

What comes after AM and FM radio? Digi-
tal Modulation, or DM. In the United States,
MNational Public Radio (NPR) called on the
FCC to allocate a new broadcast band for DM.
NPR says: "It does not seem likely that ad-
vanced radio systems incorporating digital
techniques will be fully exploited using exist-
ing AM or FM bandwidths. . . therefore, new
spectrum is almost certainly required."

DM offers more more faithful conveyance of
digital signals, such as those that come from
compact disc players. The problem, though, is
that digital reception is either 100% perfect or
non-existent. As with current AM or FM, there
can be “holes’” or “"shadows’ in coverage
areas, under bridges, and behind tall build-
ings. Multipath, in which different phases of
the same signal arrive at a receiver, can also
be a problem. Richard Lambley of Electronic
and Wireless World magazine offers a solu-
tion to this.

The new service would be wide-
band, with 16 stereo channels

makov UASMA, has been very
actively involved in the Armeni-
an relief effort. Gena arrived at
Leninakan, Soviet Armenia on 11
December to provide communica-
tions support for the relief effort. Ed
NT2X, managed to contact him at
that location on the 19th, though
the path was very noisy and Gena
was operating only 100 Watts into
a dipole. Though their contact was
sketchy, Gena managed to trans-
mit the brief statement: “Ed, | saw
things you could not imagine.”
Look for a full report from Gena in
an upcoming '‘73 International.”’
Commendations also go to Ed
who has handled hundreds of
pieces of H&W traffic between Ar-

$$ HOME-BREW IV $$

73 Magazine again invites all home-brewers to turn their hol solder into
cold cash and prizes, and to get their name in print to boot. All projects
have a chance to appear in the magazine, and we will handsomely reward
the authors of the best of these.

Now for the bounty. Ramsey Electronics sweelened the pot from their
line of frequency counters. First prize is $300, a 10-year subscription to 73,
and a CT-125 1.25 GHz frequency counter. Second prize is $150, a
two-year sub, and a CT-90 600 MHz frequency counter, Third prize is $§75,
a two-year sub, and a CT-70 525 MHz frequency counter. All this Is in
addition to the payment every author receives for publishing in 73.

Contest Rules

1. Entries must be received by 1 April 1988,
2. To enter, write an article describing your best home-brew construc-
tion project and submit it to 73. If you've never written for 73, send
an SASE for a copy of our Writer's Guide, or download it from
CompuServe (Hamnet forum, Library @., filename ""73WRIT"'). Be
sure to state on the submission that it is for the Home-brew IV contest.

scattered over 4 MHz of spectrum
space. This band would be cut into
some 450 narrow carrier frequen-
cies. The 16 digital channels would
be scattered across all these fre-
quencies, using a system called
“Orthogonal Frequency Division
Multiplexing with Convolutional
Coding."" This should eliminate
fading and “'radio shadows."

If part of the signal disappears, it
can be filled in from the carriers on
other frequencies, which are likely
affected differently. Finding a free
allocation in the already crowded
radio bands may be the biggest
problem. Engineers would like to
see the digital system assigned to

menia (via UG7TGWO) and the US. 3. Here's the real challenge: The total cost of your project must be under frequencies somewhere between
$73, even if all the parts were bought new. Be sure to include a 500 and 2000 MHz, an extremely
c ra n sto n detailed parts list with prices and sources. popular part of the spectrum.
4. Our technical staff will evaluate each project on the basis of originali-

US Senator Alan Cranston dis-
tributed a letter to hams in Cali-
fornia that suggests the FCC

: 6. All purchased articles become the property of 73 Magazine.
might reverse its decision to real- 8. Mail your entries to: 73 Magazine
locate the 220 to 222 MHz band to WGE Center
land mobile use. In his November 70 Rte. 202 N

29th message, Cranston says he
contacted the commission and
learned that the FCC is reconsider-

ty, usefulness, reproducibility, economy ol design, and clarity of
presentation. The decision of the judges is final.
5. All projects must be original. That is, they must not be published
elsewhere. There is no limit to the number of projects you may enter.

Peterborough, NH 03458-1194
Attn: Home-Brew IV

17 Meters

A group of US hams with ex-
perimental licenses now trans-
mit on 17 meters. They hold regu-
lar skeds on Saturdays and
Sundays at 1900 UTC on 18.111,

Continued on page 14
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...pacesetter in Amateur Radio

20: FM for All!
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Kenwood brings you a wide range full-featured HT covering 220—225 The TM-321A is the 25 W, 220 MHz,
of 220 MHz gear designed for every MHz. Ten memory channels and 2.5 14-memory version of the super popular,
need. Choose from two types of mobile  watts of power. ( 5 W with PB-1or super compact TM-221A. The 25-watt
and two types of HI. The TH-315Ai1s a 12V DC.) Usesthesameaccessoriesas [M-3530A has 23 memaoaries, a 15 tele-
s _ AR the TH-215A for 2 meters or TH-415A phone number memory and auto dialer.
2 ‘M-S 19A 440 MHz. For truly “pocket portability’  Direct keyboard frequency entry and
T30 W F””'ffﬁt”re“ choose the TH-31BT, a thumb-wheel front panel DTMF pad enhances oper-
programmable, 1watt unit. For mobile ating convenience. Novice to Amateur
AT == use, select the TM-321A or TM-3530A.  Extra, these transceivers will put
e — ~ everyone on the air “Kenwood Style"!
. Compact mobile f 'H-318 |
T L o transceiver . Pocket-held HT
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TM-3530A b {
Full-featured mobile transceiver

The TM-321A comes with 16-key DTMF mic.

A complete line of accessories is available for all models. KENWOOD U.S.A. CORPORATION
Complete service manuals are available for all Kenwood Iransceivers and most accessories 2201E. Dominguez St., Long Beach, CA 90810
Specifications and prices are subject to change without notice or obligation PO. Box 22745, Long Beach, CA 90801-5745




Make the

DEPENDABL
CONNECTIO

Morcom International Inc.

distributor of:

Front panel Rotary Switch .
selects up to three different ® HELIOPOWER—FPhotovoltaic
Panels 49w, 40w. 30w. 9w.

Sr'rr-;,;fy The Finest In
Battery Charging Equipment
Quality . . . By Design

user insertable socketed pro- GMS 403
(3 Program Slots) 4.5w. 1.3w
® CES—Phone Patches, DTMF
Full THREE Year Warranty. Microphones. DTMF kevboards
oty A ® KANTRONICS—Packet Radio
alerts operator if Nicad ca- and Soltware
pacity is low. ® CAPRICORN I1—Digital weathe T '
Rapid but cool charge cycle. console, measures and displavs wind : P AT
Automatic Shutof — never speed and direction. temperature,
_ overcharges batteries pressure [computer compatible)
(Top Inside View) Programmable alarms
* NEW PRODUCT * ® MIRAGE/KLM—Amplifiers.
Antennas
Same as our tme proven GMS 403 i Most models in stock. Call for prices
ﬁ&:ﬁcﬁ:‘m"mmm;;m L.ooking for International distributors

ATTENTION GMS 403 OWNERS

If you own a GMS 403, it can
easily be user upgraded to a

M EC€ M

GMS 403A by ordering our GMS 403A
Module Extension Kit (14 Program Siots) I INTERNATIONAL INC
Phone: # (703) 750-3414

I 53130 Duke S1. Suite #6
Control Products u“"mm' Inc. Alexandria. VA 22304, LI 5.A.
Telex: 854081

5 Somerset Dr., Coatesville, PA 19320 (215) 383-6395 Fax #: (703) 354-8843

=
:
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A
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DIGIMAX INSTRUMENTS CORP.
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Continued from page 11

in addition to impromptu midweek
skeds. Recently the skeds were ex-
panded to additional tests at 1600
UTC. This group includes Bill Orr
WESAI (KM2XDW) in California, Stu
Cowan W2LX (KM2XDU) in New
Hampshire, Fred NOCAO (KA2XAE)
in Missouri, Bob Stankus WS4l
(KB2XCQ) in Virginia, and Phil Galasso
K2PG (KA2XUK) in New Jersey. [On 17
meters the experimental callsigns are
used.—Ed.] FCC regulations permit
two-way contacts only between experi-
mental stations, but the group, in-
volved in a propagation study of this
band, welcomes signal reports from
any and all listeners. They have already
collected reports from various DX loca-
tions and from across the US. The mail-
ing address for QSN reports is: Fred A,
Sontag, P.E., Lake Farm, RT 1 Box 86,
Tebetts, MO 65080.

KBATX, passed away on Thanksgiving
Day, in Santa Barbara, California.
Tompkins was best known for his se-
ries of Tommy Rockford Ham Radio
Adventure Books.

Inflation

All TCM 3105 modem home-brew-
ers take note. The printed circuit
board foil diagram shown on page 43 of
last month’s issue is 115% of actual
size. Please use the actual-size foil dia-
gram below. We apologize for the in-
convenience.

DIGICOVIOD

Emergency
Reminder

Health and Welfare traffic does not carry
emergency priority. Many operators didn't
realize this during emergency communica-
tions in the aftermath of Hurricane Gilber.
During these operations, 20 meter emergency
nets were seriously hindered from passing pri-
ority messages, such as relief supply informa-
tion, because of H&W traffic.

The main difference between H&W and
emergency priority is that the latter concerns
the whole relief effort, whereas the former
concerns an individual or small group of indi-
viduals. On-air clarifications about this were
difficult at best, though, because by the time
net control finished explaining, a new raft of
H&W stations rolled in on frequency.

Ham Radio-
Based Curriculum

Through the efforts of the Council for the
Advancement of Amateur Radio in the NYC
schools, a curriculum bulletin entitled ''Ama-
teur Radio in the New York City Schools' is
nearly complete, according to Martin Smith
KA2NRR, President of the Council, who
heads the team. Team members included Joe
Fairclough WB2JKJ, Jeff Feigenbaum
KAZ2KSW, Al Misunas WB2RLQ, Rich Wolfert
WB2EYI, and Len Zuckerman KB2HK. The
New York City Board of Education’s office of
Media and Telecommunications, under the
supervision of project coordinator Jerry Eisen-
berg K2CFG, is now reviewing and editing the
bulletin.
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A little hot-air balloon mobile, anyone? These low-fliers were at last
year's Dayton show.

The curriculum guide, funded by a $7,000
grant, will have a total of 50 pages of sample
elementary and secondary level lessons in
different subjects, strategies for organizing
school activities, a bibliography of useful ma-
terials, and a recent source listing of radio
clubs and speakers available in the New York
City area. One thousand copies will appear in
late fall for distribution. The Council also plans
an in-service course for teachers for the spring
school term.

Out Of The Fog-M

The US Army's use of the 70 cm band in
Northern Alabama for testing a new missile
system concluded 16 December, according
to Army spokesman Bob Hubbard. Amateurs
using the 420-450 MHz band observed week-
day quiet hours since October to facilitate this
experiment, which involved airborne sensors
for testing FOG-M, a fiber optic guided mis-
sile. Amateurs share the 70 cm band in North-
ern Alabama with the military. Voice repeaters
and packet trunks in Huntsville were among
the amateur systems affected during the quiet
hours. The Muscle Shoals Amateur Radio
Club also took its packet system off the air.
Hubbard says he knows of no cases of inter-
ference during the testing.

Tompkins is SK

One of the most noted writers in the
world of amateur radio, Walker A. Tompkins

Whose Idea Was It,
Anyway?

Fred Maia W5YI tendered his resignation
as a director of the newly formed National
Amateur Radio Association. Maia cited the
reason for this as the widespread misconcep-
tion that the drive for a code-free entry level
license originated with NARA and not with
him. The Dallas publisher says that the no-
code initiative is his alone, and that NARA is
only one of a broad base of supporters made

up of industry, and concerned amateurs and
non-amateurs.

NARA is currently headed by Don Stoner
WETNS.

Thanx!

To all who contributed news items to this
month’'s QRX column. They are: Westlink,
Federal Communications Technews, Sweden
Calling DXers, BNT Bulletin, The North Flori-
da ARS Balanced Modulator, Fred Sontag
N@CAO, ARRL Hudson Division, David Black
KB4KCH, and AMSAT-NA News Service.
Keep your news items and photos rolling in!




GET YOUR BEARINGS STRAIGHT DATONG/GILFER
i for better listening

DATONG AUTOMATIC FILTERS/BLANKERS
CLEAN UP RECEPTION FL-3 Audio Filter provides
12 poles of tunable filtering to dig out weak
signals, remove interference automatically, Easy
lo connect. $229.95 ( + 84). Model SRB2
Woodpecker Blanker blanks out Russian radar
interference automatically. $169.95 (+$2.50).

t last! A map dedicated to the radio amateur. Announcing the Azimuth-Equidistant wall map from _
the CGreat Circle Map Co, ik S T

An azimuth map provides information about heading and range to any place on Earth. No longer will '
you have to guess at which way to aim your beam antenna for that rare DX. %T%W:ihﬁfﬁilﬁ ?mh‘fﬂg? fﬂil BIG
Each map is specially drawn with your station at the exact center. The rest of the world is spread out : -meter (3% )

o apeany : ; : ' : dipoles with low-noise amplifiers at the dipole
around you. Tﬂhl.l!-& the map, simply find the target station and read the compass heading from the border and at the interface. Indoor model (AD-270) uses
of the map. To find the range, count the number of rings from the center. Each ring is spaced 1000 miles flexible wire elements: outdoor model (AD-370)
apart. Voila! You now know the true heading and range to the target station. uses stainless steel whips. Mount anywhere.

The maps are custom drawn with computer accuracy for your location and are personalized with your b dB gain at the dip-::-l_c, 12 dB ‘F" the interface.
station's call sign at the lower right. Each map measures 35"x23", is brightly colored, and is printed on 100 kHz-70MHz. AD-270 $114.50 ( + $3); AD-370
$129.50 ( + $4.50); power converter $15,95.

high quality poster stock making it suitable for framing.
To order, send $39 check or money order and your station’s call sign and location (if you live in a large ORDER PHONE' 1-800-GILFER-1

city, state which side of town) to: 6 G [[IS C A tiuie s S Db et
! '_:'-.I,r ”--_:l: “1a E. LS Sl 'l" 0 Rl WAL TILM I

PG EDI 69 I 4':” * SEIH ﬂntDniD. A ?8259 INGLRRIES E'I*f:lmll: GI LFER SHORTWAVE

CIRCLE 346 ON READER SERVICE CARD 52 PARK AVE. PARK RIDGE, NJ 07656
Ph 201/391-7887
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/"  EVERYISSUE )
of 73
on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on

your desk.

We offer a battery operated hand hr;aid
' f 75, and a desk model

EEE;]”;rLiE:a?ies h:Setr?es:feacTer: i BENEF'TS FOR YOU

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

The collection of over 600 microfiche, is Al i |
available as an entire set, (no partial sets) R L 9iver” ment Liaison and MGI_E_ _ME ?_h_M_[}f; S A
for $180 plus $5 for shipping (USA).
Annual updates available for $10. MEMBERSHIP APPLICATION
Name Call
Your full satisfaction is guaranteed or Street
your money back. Visa/MC accepted. City Prov /State PC/ZIP
BUCKMASTER $25 in U.S. $36 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in {U.S. funds)
PUBL|SH ING Persons age 17 and younger may guality for special rates, write for application
“Whitehall For postal purposes, fifty percent of dues is allocated to QST., the balance for membership
L Route 3_' H.D.UtE 56 Chargeto O VISA O Mastercard 0O AMEX 0O Discover Expires
Mineral, Virginia 23117 Sar e Snair
703-894-5777 The American Radio Relay League
R 800-282-5628 / 225 Main St.  Newington, CT. 06111  USA
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Discover
CAROLINA WINDOM

80-10M

Use transmatch Proven Results

132 overall $70 Beam?

Matching XFMR Pasaport

Line isolator Te a world

Vert Radiator Of new ideas
4 rrceptonal

Coax fed i'-F:n'-l--:i: &;?Er'j:;s

Assembled

£$69.95

NEMAL ELECTRONICS p s & —

*Complete Cable Assembl facilities MIL-STD-45208
*Commercial Accounts we - Quantity pricing * Same day shipping most orders
*Factory authorized distributor fﬂr Alpha, Amphenol, Belden, Kings, Times 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.

Rugged new baluns
Full range of HF, VHF

mobile gntennas, ducks, wire, HAHDLINE 50 D‘HM GD‘NNEGTOHS‘MA.DE IN USA
coax, parts, line, agcessories. FXA12 1/2" Aluminum Black Jacket... wesssns B9/t | NET20 Type N plug for Belden 8813 ... $3.95
FLC12 1/2" Cablewave corr. cupplrbllt jlﬂ*ﬂn‘ T-gg NE723 Type N jack for Belden 8913..........cei0m0mmmniens 4.95
SE HAT ' ) FLC78 7/8" Cablewave corr. copper blk jktd ....... 4. UGC273 BNC-PL259 Adapter-Amphenol..........ccoreeescseee 3.00
et ST Hes A e NM12CC N conn 1/2° cor cOPPer Mt ... 25.00 | PL25GAM AMPNENO! PL25G vovveeoeooeooeoeooooeosoe 89
CeEnd i] rl;;.;;n_-]I-:,E By 19% Class mail m H COn ?fr CoT m WT ...............Sd-m H—EETE H—Eﬂ Hﬂﬂﬂ W M ...................... ]59
Bax 6159 Portsmouth, VA 23703 PL258AM Amphenol female-female (barrel) ......... ... 165
Dealer Inquiries Weic ome) COAXIAL CABLES (per m UG175/UGT178 reducer for RG58/59 (specify)............. 22
304.4“.0140 1180 BELDEN 9913 very Jow 088 .....eeiiiciiassasasas. 52{UG210S N piug for RGE213214 SiNef ... 3.35
_ 1102 RGA/A 95% shield low loss foam 11ga........... 36 | UGS38B N jack to PL258 adapler, teflon . s TR
CAROLINA WINDOM 1110 RGEX 85% shield (mini 8) .. wesmsnerssssnnsnssnns. 17 | UG T48A SO239 to N plug adapter, l'!'ﬂﬂﬂ AERS . L
SEE THI I".t'v.IE'.'ri"-'DFIZT"l'.i‘.E'H B8 TIMAGAZINI 1130 RG213/U 85% shield mil ;pun ,M_'ﬂl' jﬂ___",__ﬂ .39 |UG255 SO239 to BNC plug adapter, An’phunui, . 3,29
Enthusiastic users say tl‘u I-u. gl wire anlenna. I.JI|[]|| r- 1140 RG214/U dbl siver shld mil spec.............w... 1.85 | SO238AM UHF chassis mt r&ﬂapllcfﬂ,ﬂnmhﬁna.'m.m.m 89
torms wire antennas previously use | Knock-you-socks-of| 1705 H‘G?JEE’-‘U dbl siver shid, teflon ins ........... 1.50 |UG88C BNC Plug RG 58,142 . ... ... .. aieeses Tl
pertormance on 80-10 'l. '_i 0 beam? 1310 H'GET?:.‘U ohm 5000 wait dbl shid ..........,..Eﬁ'
1450 RG174/U 50 ohm .100" od mil spec ............14| GROUND STRAP-GROUND WIHE
ROTOR CABLE-8 CONDUCTOR GS12 1/2° tnned copper brald .. iinrinanees SO
aci1az22 2-1 and &- st inssansnsissesses 2 1T | HWOS Gga insulated stranded wire ..........oeeeeeeeee... .35M
SURICESS LS S SUCRENSN SV SeE S 8c 1620 .?'?g and ﬁ-ﬁ cassnsssssasssssssnsnesssssssssesss ST |AW T4 T4ga stranded Antenna wire CCS . 14/

——

s
All prices plus shipping, $3.00 min, Visa/Mastercard $30 min, COD add $3.00
Call or write for complete price list. Nemal's new 40 page CABLE AND CONNECTOR SELECTION GUIDE is available
at na charge with orders of 850 or more, or al 8 cost of §4 with credil against nax! r,-uaHFy.l'ng orger

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

here's the Beam?

Unobtrusive DX Gamn Antennas for 80 thru 10
* Easily hidden * Install Fast * Fixed or Portable *
There's 3 20 meter antenna with real D"'f Punch
hidden in this picture. You cas't see it and your
seighbors can'l either. But it works DX barefoot
ARVWIY, H-:-u shost 3 low profile BV AV30 m-
pander? Ora 2 element monobander for the amc?
All eauily fit the pochethbook--Priced 329 10 399,

Work DX without telling the neighbors

Airmail Iafopack 1 AntennasWest
Box 30062-5, Provo, UT B6lh
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Engineering Consulting’s computer controlled Ham Shack

Ulira Comshack 64 Repeater Controller

HF & VHF Remote Base® Autopatch*CW Practice*Rotor Control
"Voice Meters"Paging’logging’Polite ID's*Packet BBS input

E H:I } 648 | 5 Model CSE4S

$ 349.95

FT 757; T67;900:736:747

TS 40, s 1t g";ﬁﬂr‘ﬁu‘é‘fﬁﬂ"aau GRID DIP METERS
yHE implex version e T
mﬁ ilable o redkibet Dipper

The James Millen Grid Dip Meters, Model
#90651-A A.C. Powered and the Model #30652
Solid State Battery operated, are compact and

Autopatch & Reverse External relays; 3 DPDT 5
*Change variables remotsly *1020 (18 tel #s stored|Open Col. Tr. Sw...CS8. 95 \
from touchiones or Packet :ﬂulrr:h. dial & answer “Rotor control D.C. 1o digital display compietely self-contained laboratory — service
:I.lnﬁmltld voice messages ‘Directed general page & Voice, for all rotors HM1 ... $49.95 quality test equipment units. The "Dipper"
Alarm Clock, auto execule ‘“Selected restricled palch |*packet & BBS; Voice Meters & :

"Individual user codes \*Telephone control Input  |Ajarm Inputs: 8 On/Off PKB .$149.95 covers the range of frequencies between 1.7 MHz and 300 MHz in seven

‘Disk & Printer logging of | Dual Combined Aemotes |*Siave Packet interface & cable calibrated uniform length scales with generous overlaps plus an arbitrary
ussrs, tol e, lspsed time 720 Macro memoiies Links PKB to 2nd C64 PK1 ....549.95 scale for use with special application inductors.

:Hﬂll"l'lﬂ Polite ID's l:Stm up/down; 100Hz ste IS EPROM Autoboot, custom PROM

gt g gindaos 'mmmn-ﬁ%ﬁg‘.ﬂﬁ” stem CART.S 99.95 #90651 A A.C. Model with Tube... s Al 1

‘CW Practice with volce & VHF radios as Dual VFO's | -0\ R s e #90652  Solid State Model with Battery......................_... $350.00

Wﬁﬂﬂimunaxmhm#unqsw ‘h‘ﬂﬂ'r-lnr "System Manual :Refunded with

naine mior control 2  |purchase of CS645 MN1..$ 15.00 Low Frenquency Inductors for #90651-A Only

Tnuchtune Decuder Decode-A-Pad GABT07 OPERIOD T e iiiasistitacnrarinsssinnasbbaancrusias . § 3500
4 digit sequence; & QUAD l| Touchtone to RS232 # 46703 rot S 1 I R O S R P A " 35.00
expansion 4 relay option _J| 300 Baud interface #46704  325- BOO HZ............ o | e i R 35.00

siésssz':ss:";s‘s._. - Tt,,.,h,;t--h..”“;. ofs o] T e N L L 35.00

Allows H.T. 1o scan 100| 8/20 V & audio in; Field Pro-
AN T 10racan 100| gram 50,000 Codes: Mom. & | FOr_al computers TRANSMITTING CONDENSERS

H.T. for field usel ital “s" ching: DPDT Relay: Wrong | 'NC. Basic Program or

Mete digitreset; LED for digit valid & |US@ any terminal 16000 Series
m;_“ﬁ'“;" - 'Scan ]_mu lach; inc. 24 Pin connector |9Fam! all 16 =t
outs: Loads FT727 in 15 sec. | QUAD option adds: four 2|l0uchtone digits; Ancther member of the “Designed for

Hardware, cables, & disk Amp. relays; 5 digit master | Digit valid & data LED;
included for C64 or IBM on/off control for each relay. |"©guires 12V & audio.

Model 727  $39.95 TSDQ $79.95 QUAD $99.95 DAP § 89.95

application” series of transmitting variable air

capacitors is the 16000 series with voltage ratings

from 3KV to 13KV in single or dual sections.

Rigid, heavy channelled aluminum end frame
and thick, round edge polished plates. Ceramic supporting structure and

" A E?@:’g 53,’:},’%@“;};‘5‘; insulator, brass nickle plated hardware. Constant impedance, heavy

M, into C64; 75% Eff.Power current, multiple finger rotor contact. Prices range between $50 and $80

C64 & 1541; runs coal! each. Other styles and capacitances are also available.

=9 DCPS 5119 95
— ENGINEERING S R 'mmnm YOUR INQUIRIES ON OTHER JAMES MILLEN PRODUCTS ARE WELCOMED
S G ONSULTING iy a

583 CANDLEWOOD ST, 714-671-2009 | Za. esidont ade 6% — ==
BREA, CA. 92621  FAX :714-255-9984 | Ask for free catalogm

A
' U1EFTEEE1H‘HT323 ;
— AB15 F<—Minature Audio Amp. :

CIRCLE 136 ON READER SERVICE CARD
16 /73 Amateur Radio » March, 1989



_ Feedback# Title Feedback# Title
In our continuing effort to present the best in ama-
teur radio features and columns, we recognize the ] Welcome Newcomers 16 New Products
need to go directly to the source—you, the reader. 2 Never Say Die 17 RTTY Loop
Articles and columns are assigned feedback 3 QRX 18 Circuits
numbers, which appear on each article/column and 4 Home-brew: Mobile Control 19 Ask Kaboom
are also listed here. These numbers correspond to Head for the TS-440S 20 Dealer Directory
those on the feedback card opposite this page. On > Home-brew: Switching for 21 Barter ‘n’ Buy
the card, please check the box which honestly . E"d‘?r R'FI""‘mPS Sn 22 Above and Beyond
represents your opinion of each article or column. - H‘:}E‘:’;’_‘;r q:“ﬁ:'nk Controller 23 Acrial View
Do we really read the feedback cards? You bet! for the S—E{iM 5K ) 24 ATV
The results are tabulated each month, and the edi- — . s 25 QTHDX
8 Review: Video Technician =
tors take a good, hard look at what you do and don’t 0 Review: RE Tamer 26 QRP
like. To show our Epﬂreciﬂliﬂn. we draw one feed- 10 Review: HK-21 Pocket 37 Index 3/89
back card each month and award the lucky winner a Packet TNC 28 Ad Index
free one-year subscription (or extension) to 73. 11 Home-brew: Breadboard a 29 Letters
To save on postage, why not fill out the Product VCXO : 30 73 International
Report card and the Feedback card and put them in 12" Home-brew: Feed-Point ﬂ‘ Ex B0
an envelope? Toss in a damning or praising letter to : EFOlCCRION ) R ”""_""IEE:‘ :
the editor while you're at it. You can also enter your S e A e A
QSL in our QSL of the Month contest. All for the low 14 Mnemonic Morse 34 Propagation
low price of 25 cents! 3 i 15 Grid Square Location Aid 35 Maggiore HPC-201

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.
Manufacturers of Quality Communications Equipment

*Repeaters eStandard and
eLinks Computerized
eRemote Base Controllers
VHF,UHF eStandard and
eReceivers Computerized
eTransmitters Auto Patches
eAntennas eDuplexers

Hi Pro 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 CAFABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19INCH RACK MOUNTABLE CABINET

s THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER

SUPPLY, IDENTIFIER. AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC
» AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS,

MAGGIORE ELECTRONIC LAB. e S
600 Westtown Rd. ~ West Chester, PA19382  Phone (215) 436-6051  Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Number 4 on your Feedback card

Control Head for the TS-440S

Convenient mobile HF operation.

D 0 you have a Kenwood TS-4408
with the VS-1 voice synthesizer, or
are thinking of buying one? Do you have
an interest in mobile HF? If you answered
“*Yes''to both questions, this article is
for you! It shows how to build a very
small control head for the front seat of your
car (Photo A) which allows you to remote
your TS-440S, such as to your trunk!

Materials

A shielded 12-conductor cable gives you
access to controls and information on the
TS-4408. The control box1sa 1" x 24" x
3% " plastic box from Radio Shack. It con-
tains controls for on-off/volume, frequency
up-down control, PTT. and voice synthe-
sized frequency announcement; and a 2"
speaker. This covers everything you need to
operate the TS-440S mobile!

uP-DOWN
BTT Wil 2 vOLY
(MC-u2%) SATTERY

“.t -
r—— PUSHBUTTONS ] i
&'"" ON-0OFF
1| (SMALL PLASTIC BOX)
Lo~ 5" SPEAKER

E-8
2 -CONDUCTOR
CABLE

3 AMP A0 AMP

12V,
RELAY i

o s ——
il

s

i

l

SFEARER P - DOwWN VviOICE i2 VOLT
irg” JACKE MIE PLUG {RCA PLUGY BLUG
[B=PIN} TO RIG

Figure |. Wiring for the control box and TS5-4405
mobile installation. A 12 volt relay supplies 12
volts, 20 amps to the TS-440S8. Fuses protect the

rig.

MIC jack

Connector Tor 3 mucrophos

NG STHY

WIC 1 — =
T BN

STHY § o = '|I|I

CatiB ihTIG

MIC connector (Fron: veow!

Figure 2. Mike pin configuraton for the TS-4408S.
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by Wesley E. Rader WBOUVN

Photo A. A control head for the front seat of vour
car o access your Kenwood TS-4408 in the trunk.

s o T R e T S
RN, S T e T

WY R L g -
’ o
19 L -I-l...,k'l_ g ‘J, "*‘_ b wh _._q' A
'..1-7' £ i ‘.I - _'-E";'l 3 L
i "R - 5

Photo B. The control box/cable assembly.

Construction

There is only one mod needed on the rig,
besides installing the VS-1 voice synthesizer.
This mod allows you to activate the voice
synthesized frequency read-out from the con-
trol box. You first must open up the 440S and
find “*J54"" on the control panel circuit board
(X53-1450-00 [B/2]). You will see that a pair
of wires go from pins 3 and 4 of **J54"" to the
voice synthesized frequency read-out con-
trol. Attach two new wires to pins 3 and 4 and
run these to the Acc-3 RCA jack on the back
panel of the rig. This allows an external RCA
plug to control the voice module. This is then

taken through the cable to the control head.
Do not ground the outer part of this plug.

After obtaining the cable and parts, solder
the plugs: (1) a 12 volt, 2-prong plug; (2) the
8-pin microphone jack; (3) the voice, RCA
male jack: and (4) the 4" speaker jack, to the
end of the cable that will be in the trunk of the
car with the TS-440S (Photo B).

There are many other possible combina-
tions of plugs and switches. Be creative!

Cable Line Routings

The ON-OFF switch on the volume pot turns
on a 12 volt relay that supplies 12 volts at 20
amps to the TS-440S. Fuses also protect the
ng. (See Figure 1.)

The voice button (RCA jack to ACC-3 cir-
cuit board on the rig) activates the frequency
read-out.

The up-down microphone jack is an 8-pin
jack. (See Figure 2.)

The speaker portisa 4" jack.

At the other end of the cable, attach the
plastic box and solder in the OFF-ON part of
volume pot, the voice button, and the up-
down and PTT 8-pin microphone speaker and
volume pot.

The arrangement of the controls is up to you.

Operation

How simple can it be? Use the up-down
microphone buttons to choose the frequency
of the band you preset, or select one of the
100 memory frequencies and modes, or even
split frequencies, such as for 10 meter FM
repeater work, depending on what your mo-
bile antenna will handle. One touch on the
voice button verifies in-band frequency. Push
the PTT switch to talk. Simple! Happy HF
mobiling B

Quantity

(it possibie, surplus video cable).
Control Head

1% x 2%~ x 3% " plastic box
8-pin microphone jack (female)
2" speaker

voice button, momentary on-push
Rig End

4" male speaker jack

8-pin microphone jack (male)
RCA male

o e e e

12 volt relay and socket
3 amp fuse and holder

to relay and fuses.

Parts List

1 6 to B-foot shielded 12 conductor cable with one
internal shielded wire for microphone

miniature volume control with oFF-ON switch

'Itwl.!-mm 1 male, 1 female

40 amp tuse and holder sufficient wire from 12 volt source

Part Number

RS 270-230

RS 40-245
RS 275-1547

RS 274-287

RS 274-384
AS 274-202




Switching for Older RF Amps

Number 5 on your Feedback card

Connect your old amp to your new HF rig.

S everal months ago [ wrote an article that
gave instructions for building a relay
switching adapter inside the Heathkit SB-200
linear amplifier so that it could be used with
modern solid state transceivers. (See “*Mod-
ernizing the SB-200,"" in the August issue
of 73.)

Since then, many readers have asked me if
it is possible to adapt that scheme to older
amplifiers. The answer is yes, and the in-
structions follow.

Why the Need?

At most hamfests, and in the ham classified
ads, you will find older linear amplifiers at
bargain prices. Such examples are Halli-
crafters, Bandit, SBE, Swan, and National.
Many use the popular 3-500 tube(s), but most
are not directly compatible with modern
transceivers. These older amplifiers have
keying circuits using voltages much higher
than the allowable low-current 12-volt DC
relays found in today’s solid state transceiv-
ers. If you attempt to directly key an older
amplifier with a new transceiver, you most
likely will damage that internal relay (me-
chanical or sohd state). Repair will cost at
least fifty dollars.

Building an External Relay

Here’s how to build a small external relay
interface box that will connect any solid state
HF transceiver to an old amplifier. The inter-
face box is built of parts from Radio Shack.
Part numbers are given in the Parts List.

The unit not only controls the keying of the
amplifier, but includes status lights and a
bypass switch as well. You can build it for

by Bill Clarke WA4BLC

less than twenty dollars in a single evening. 1f
you have some of the items in your junk box,
the project will be even cheaper. If you have
12 volts DC available, you will not need the
12 volt DC adapter. This would save you
$10.95.

Construction Details

Open and disassemble the interface unit’s
plastic case. Mark the positions for the pilot
lamps (2) and the switch (1) on the face plate.
The lamps should be 1" horizontally from
each side, and centered vertically. The switch
is centered in both directions. Drill 2" holes
for the lamps and a 4" hole for the switch.

Install the lamps and the switch, being
careful not to mar the case front. Hold the
terminal strip in the center of the rear panel
and mark the positions of the mounting holes.
Using a drill of the same diameter as the
strip’s holes, drill holes into the panel to
match those on the strip. Mount the strip with
suitable nuts and bolts. An alternate method
of attachment is to use epoxy glue or hot glue.

Drill a 2" hole immediately above the
terminal strip.

Mount the relay on the inside of the rear
panel with epoxy glue or hot glue.

Wire the unit as indicated in the schematic
or pictorial diagrams. Pass the wires from the
lamps, switch, and relay through the rear
panel (2" hole) to the terminal strip and
attach them to the upper screws of each termi-
nal. You will use the lower screws for power
and radio or amplifier connections.

Testing Instructions

Hook up 12 volts DC to terminals 3 and
4. Terminal 3 is nega-

tive and terminal 4 is

should hear an audible click as the relay clos-
es, and the red light should come on. If not,
recheck your wiring.

Using a VOM, or continuity checker,
check terminals 5 and 6 for open circuit when
only the green light is on; check them for
closed circuit when the red light is also on. If
not, recheck your wiring.

Using the Interface

Turn your interface box, transceiver, and
amplifier off before proceeding.

Connect a pair of wires from terminals |
and 2 to the control outputs of your transceiv-
er, Refer to your operator's manual for infor-
mation specific to your rig. The connections
will be NO (normally open) and closed when
the PTT line or VOX is activated. Terminal 2
of the interface’s terminal strip is the circuit
ground, if your transceiver uses a grounded/
shielded type of plug. In most cases polarity
is not a consideration.

Connect a pair of wires from terminals 5
and 6 to the keying inputs (relay control) of
your amplifier. Polarity is not a consider-
ation. -

Turn your transceiver and amplifier on.
After the equipment has warmed to operating
temperature, key the transmitter. The ampli-
fier should not key and no lights should be lit
on the interface.

Turn the interface on and the green lamp
will light, indicating power on. Press the
transceiver's PTT (transmit) switch and the
red lamp will light, indicating relay closure.
At the same time the amplifier will key.

Follow your amplifier’s tuning instructions
before keying it for more than a couple of
seconds at a time,

When you don’t wish to use your amplifier,

1 5 positive, turn the interface off.
Push the switch to :
1 2 0 red the right. The green  Be Considerate
relay _@ light should come on, For the sake of the rest of us using the ham
3 7 indicating the unit  bands—please, only use your amplifier when
has power. If not, necessary to maintain communications.
4 R 3 2 | recheck your wiring. When you need the extra few dB, though, rest
l_ switch Short terminals 1  assured you can safely drive your older amp
. green | © 3 4 and 2 together. You  with you newer rig! Bl
i
: PARTS LIST

] r I L Part?  Part Price

: 275-213 relay $3.99

‘ - : s P f 275662 switch $3.19

termnal 272-332 I'Bﬂm $1.69

sIrip 272-337 green lamps $1.69

| 2 3 4 2 0 .~ 274-659 6 position terminal strip  $1.59

270-250 plastic case $4.99

to XCVR - 12 VDC + to AMP 273-165212 VDC adapter $10.95

(optional)
Figure 1. Pictorial diagram of the interface unit.
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7 3 Review by A. Leigh Hawkes VEIGA

The ISOTRON 80

80-Meter antenna for cliff-dwellers.

Number 6 on your Feedback card

Bilal Company

137 Manchester Dr.
Florissant CO 80816
Price Class: $66

M any radio amateurs live in areas where
there is often a lack of space for tradi-
tional antenna designs, or where antennas
are forbidden by restrictive covenants. With
typical ingenuity and inventiveness, many
hams have home-brewed clever antenna sys-
tems to accommodate these circumstances.
However, for those not wishing, or not having
the resources, to home-brew a restricted
space antenna, there is now a commercial
offering from the Bilal Company—the
ISOTRON.

Unique HF Antenna

Resembling a slightly oversized bird feeder,
the ISOTRON 80 is one of the most unique HF
antennas |'ve encountered in nearly a quarter
century of hamming. Manufactured of tem-
pered aluminum, PVC, and cast acrylic, the
ISOTRON unit's basic form consists of a fash-
ioned aluminum top and bottom plate, with a
coil assembly of approximately 4.5 inches in
diameter mounted between them. Included
are supporting insulators, mounting brackets,
and tuning bars which adjust the antenna to
resonance in the required portion of the band.

The ISOTRON stands just 35 inches high
with a depth of 15 feet (including mounting
brackets) and a width of 23 inches. Itis rated at
2 kW PEP, produces an omnidirectional pat-
tern, and is coaxially fed through the familiar
S0-239 connector. Specified bandwidth is
110 kHz user-adjustable to any portion of the
80/75 meter band.

Assembly

Shipped in kit form, the ISOTRON comes
with a full set of assembly and tuning instruc-
tions. The step-by-step instructions and sever-
al pages of pictorial drawings serve well to
answer questions about parts identification
and how the pieces fit together. Including time
to check each part and read each step twice, |
assembled the unit in less than thirty minutes.
A word of caution: the aluminum top and bot-
tom plates as well as the capacity hats have
very sharp edges and corners. Depending
upon the antenna's final location, it may be
prudent to smooth off these edges and round
off the corners of the capacity hats.

Tuning

A comprehensive set of tuning instructions
accompanies the antenna. This is necessary
because, as with any shortened or restricted
space antenna, tuning tends to be very sharp.
Any change in the antenna’s environment can
have a pronounced effect on tuning. A list of
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The Isotron 80 antenna. ldeal for restricted
space installation.

approximate settings is given for operation in
various portions of the band.

You need only an SWR bridge to tune the
antenna. The instructions thoroughly de-
scribe a method of determining the antenna
resonant point by using nothing other than
“"hand capacity’’ and the station receiver. You
tune it by adjusting the tuning bars attached to
either side of the top plate. These bars look
like two small arms. Add or delete these bars,
and the capacity hats that attach to them,
according to the part of the band in which you
wish to operate. Rotate the arms from the
vertical to the horizontal position to obtain
minimum SWR.

Field Test

| conducted tests with the antenna outdoors
in a typical city lot. | mounted the ISOTRONon
a pole ten feet above ground and used a half-
wave inverted vee for comparison measure-
ments. In this configuration, tuning varied
somewhat from the approximate measure-
ments given. Bandwidth in which the SWR did
not exceed 2:1 was measured at close to 90
kHz. This compares well to the 110 kHz speci-
fication, which notes that environmental ef-
fects are to be expected. Height above ground
and surrounding objects have a very pro-
nounced influence on this antenna. At the test
height, this also included rain. During a mod-
erately heavy rainstorm, the ISOTRON, which
had previously been operating with an SWR of
under 1.5:1, became compietely unusable,

with the SWR rising to beyond 3:1. A check
showed that the antenna coil assembly drain
was clear. The problem was thus attributed to
ground conductivity changes exaggerated by
the low antenna height.

In operation the ISOTRON 80 performed
beyond expectations. Received signal levels
were generally about two ''S Units’’ below the
inverted vee. This had the pleasant effect of
lowering several sources of local noise, there-
by making it easier to copy the desired sig-
nals. | received transmit signal reports from a
number of stations across the Atlantic
Provinces. All indications are that the
ISOTRON was performing similar to what
might be expected from a mobile station.

Comments/Observations

When it comes to operating from a restrict-
ed space, no two locations are the same and
they are not likely to produce the exact same
conditions. The ISOTRON's size lends itself
well to chimney, fence post, balcony, stair-
well, closet, spare room, and attic, etc.,
mounting configurations. Each location, be it
indoors or outdoors, will present its own
unique conditions. Interaction with the sur-
rounding environment can produce both posi-
tive and negative effects. Expect tuning and
performance to vary.

Narrow bandwidth, reduced radiation effi-
ciency, and sharp tuning are tradeoffs you can
expect from a restricted space antenna, com-
pared to a half-wave dipole. In return, the
ISOTRON allows operation on a band that
might otherwise be unavailable to the opera-
tor. Yes, this is a compromise. But, for many of
us with few alternatives, it's quite acceptable.

The ISOTRON 80 is not a replacement for
your full-sized 80 meter antenna, nor is it
meant to be. (Unless of course, your full sized
antenna has temporarily yielded to the ele-
ments. At times like this an ISOTRON in the
attic could be a nice backup.) When and
where space constraints preclude the use of
traditional antennas, the ISOTRON 80 de-
serves consideration. If mounted outdoors, its
unigue design and appearance is sure to at-
tract the attention of both family and neigh-
bors. Comments have ranged from curiosity to
affection. Its small size and appearance seem
to make 1t at least acceptable to those who do
not usually take delight in the beauties of tradi-
tional amateur radio antennas.

My special thanks to Carl VE1BQO, who
graciously assisted with this review, and to his
XYL, who gave the ISOTRON the "'XYL
Stamp of Approval." B8]
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STORE BUYING POWER

O O
ICOM IC-761 ICOM IC-781 ICOM 1C-900

MULTI-BAND
MOBILE

et gl N YOU CAN OPERATE SIX BANDS
HF SUPERIOR GRADE 1;};‘ 5IUALE il_MBiTrE D WITH ONE CONTROLLER!
TRANSCEIVER HF TRANSCEIVER 2 20 MHz 8 1.2 GHz 10 MEMORIES
SALE!CALL FOR PRICE ARE YOU READY FOR

1.2 GHz OPERATION?

GREAT PRICE!
A Models 25W,

O
lCOM H Models 100 W NBW! HAPID BELIUEHIES

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

O HAND-HELD _ &
ICOM  vHFU Hi Uﬁ'z.'r";@.nm
!

e
W
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IC-02AT |C-2AT 2MTR
IC-03AT IC-3AT 220 MHz
IC-04AT IC-4AT 440 MHz
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ICOM IC-3210
138-174 MHz
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% o | : burgy
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" DUAL BAND
FM TRANSCEIVER

GREAT PRICE

All Major Brands in Stock Now!

100 W, 100 KHz-30 MHz 25 MHz-1300 MHz
Dual VFQ Receiver SCANNING RECEIVER

CALLFORLOW,LOWPRICE GREAT PRICE!
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WEATHER STAR

A Power-Packed Micro byDIGITAR
Weather Computer for Your Station...

Reads Wind Speed (MPH/KPH) « Hi Gusts « Wind Direclicn
Temperalure (Present-Hi-Low) « Wind Chill « Scans All!

Protect Your Antenna & Home!

A must in every shack. Now you can scan . heavy Wind Gust.. Wind
Drection . Temp HiLo and more! Get your own compuierized weather
stahon 3 an ncredioly low, afiordable price

;me computer :‘:ﬁﬁﬂ -ﬂiﬁmﬁ &ﬁpjm et the tamous Anmuth Worid Time Duaé Jone 24- Mour Staton (lock
weather data__right in your shack __at the touch of  finger Created Drspiays Local & infi w15 Ctes Zoves - Relail Value $29.95

with the iatest CMOS micro-chip technology. i- ACT NOW! SEND TODAY!

You Get All Thes Exciting FUNCTIONS & FEATURES with the TW2... 1 o e e

HANDY, COMPACT SIZE: 21" x 21" x 1%" « Stainless Desk Stand (DSK22) @ $9.95 » Rechargeable Ni-Cad
LARGE, EASY TO READ LCD READOUT Gives you Wind Speed Battery Pack (BP3) @ $7.95 » 40 F1. Extension Control Cable (ECA0)
Records High Wind Gusts « Wind Direction « Wind Chill Factor = @ 14 .95 (Requires 2) = AC Power Adaptor (PS12) @ $9.95 « Please
Outside Present Temperature (Remote sensor included) * Records add $3.95 for Shipping & Handling of TW2. For each option add $1.00
High/Low Temperature » Reads in Fahrenhest, Calsius, Miles/Hour, or

N T 4 =
-.‘IP L LK B

= -
Wil
M4

LJ
(-8

|||-I ."'I“l

-

: * ™ nc CREDIT CARD ORDERS ONLY
B e et sty on O (BarenesNt— ~ALL TOLL-FREE 1-800-882-7388 TODAY!
20 Your TW2 SYSTEM COMES COMPLETE WITH » TW2 Weather (ther Service Call 2134731332

Computer » Anemometer 8 Wind Vane made of high impact, LV o (SAM to 6PM PST) Ca. Res. add sajes lax I @
resistant plastic, with stainiess beanngs & shaft lor years of trouble A WEATHEHST.#R

senvice » 40 Feet of Cable lead-in with connectors « Outside
Temperature Sensor » & Mounting Hardware * 11845 W wa_m1mm_m_mmllﬁ{w.#ﬂ]

E And it s MADE IN AMERICA! YOUR SATISFACTION GUARANTEED! &
= QOrreturmin 10 diys for a complete refung! :LABL?. aTﬁLHAEEE)AgSE&%IRADIG

CIRCLE 158 ON READER SERVICE CARD

TRAVEL FIRST CLASS,
PAY COACH.

.
XK

(L

1 YEAR Limited WARRANTY from Manulaclurer!

SG-789

MS-101
Now, full feature 9, 10, and 12 Band World Receivers in a convenient shirt pocket size.

Priced right for your budget including FREE Stereo Headphones. 1 year Limited Warranty
on parts and labor. For a FREE full color catalog and a listing of dealers near you, write to

Sangean America, Dept. 73AR-1

SANGEAN
A World of Listening™

9060 Telstar Ave., Suite, #202 EI Monte, CA 91731 Telephone: (818) 288-1661 FAX (818) 288-8231
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MADISON

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
New lcom IC 781 Trades wanied

Kenwood TH215A, TH25AT Trade i your old HT
New Kenwood TM-621A_ 144/220 MHz FM Call

New Kanwood TM-721A, mobie.... ..., Call
ICOM 2BH/TTM ... | 410.00

IC 781 . Call

lcom 761 2300 .00
Shure 444D : 20 95
HEIL BM10 Boom Mike, wired 8 pun 69.00
HEIL HMS Desk Mike ... s 62.00
NYE MBS5A Tuner 569 00
Alpha Della Transitrap HV R 33.00
CSl Private Patch IV 469.00
Ameco PT 3 Pre Amp 99 00
Larsen 2-meter on glass 4995
Anteco 2M. 578, Mag. Mount, Comp 2500
Van Gordon GSRV 44 00
Valor ABS mobde 7200
Thousands of panal meters 395up CALL
Aerovox 1000 pt/S00 V feedihwough caps. 1985
Transiormer 120V Pri, 1050 V1A (Sec. #1B Wre) 5000
100 mid/450V Axial Cap 220
120 midi450V Axial Cap A ano
Arista SWR Bridge 3-30 MHz p 19.95
8315P-PL259 Silverplate (Ampheanol) 1.50
82-61 N Male (Amphenal) 3.50
B82-202-1006 N Male (9913) 3.50
Double Fernale UHF ___ 1.00
UG176 RGAX each 40
Recernng tubes 50-90% off kst prce Call
Santec Boom MikeHeadset (fits ICOM) 2000
Rohn SA 250G 67 (67 mnside arm) gach 12500
USED EQUIPMENT

All equipmenl, used, clean, with 30 day wamanty and 30
day trial. Six months full trade aganst new eguipment. Sale
price refunded  not satished.
Call for lates! used gear
(B0O) 231-3057
Don’s Corner:
Have you tned the new "'Deita Loop ™ Antenna”
| have and it works great!
Contact Delia Loop Antenna
P O Box BD63
New Farfedd, CT 06812
See CO June B8 RHevew
GNU PROD
TE Systems 2m Amp 30- 160 walls GaAs fet
POLICIES
Mimimum order $10.00. Maslercard, VISA, or C.O D All prices
FOB Houston, except as noted, Prices subgect o change without
notice, llems subject o prior sale. Call anytime to check the status
of your order  Texas residents add sales tax. All tems full fac-
tory warranly plus Madison warranly
Bird and Belden products in stock. Call today.

MADISON

Electronics Supply

niiK

$229.00

3621 FANNIN
HOUSTON, TEXAS 77004

CIRCLE 25 ON READER SERVICE CARD



HEAR MORE DX !

APARTMENT ANTENNAS
MONNT WITH SUCTION CUPS?
The VAK-TENNA lime of antenna’s are deal™for apartment dwellers and travellers. They
mouni on glkis with wa powerful suction cups and hold Dirm [or moaths!

VAK-TENNA 57995
For 2mir & 120 or VHF-UHF Scannérs
Callagmsbiie ipoks o raled o B walls Cemplets wiih §5

=f coan and chaice of BRC PLISS and cthsr coniecices
TI'II‘:I'FII:I‘ peetions sniend to T snad collagas o 13

SUPER VAK-TENMNA S149.95
For shortwove and scanner reception (not for transmatting ).
Hecaives 00 -EMIMHe with an imlernsl Jddb smplilier. Possred by 1I6VAC

([HD meeil golsdl  mesunl  versicne avnilabde.) Anisnne, powsr onit, 15" calde
mipplied Female ANT connector provided (or connection to Pl recEvEr

SIGNAL INTENSIFIERS

RECEIVER PREAMPLIFIERS Connect up i thres recelvers to obe  sslsnns

Aspurs 1he Dest possible reception with & SIGNAL INTENSIFIER? 'wabout loss of signal 05-800MH: with I3k o
We knve MANY MODELS available, mcleding the followosg dapiier wolsbion. 1I0VAC powersd (DT wwunil)
RFPF-40 - IBNC-985 98, UHF/S033- T4 5 N- I

|BNC FLIVE)

"N=, ThC) fTass

1- Ll s with 15 4 guin asd
ik scsie fgura Powered by
1IMYAC [I3VDEC awsilsl) Fo
Pl #r T F Lk FlF

MULTIPLE RECEIVER ADAPTER

ULTIMATE MOBILE SPEAKER

WOUNTS WITH SUCTION CUPS!

This handy speraker sonnls oo your wincishaeld sl
sllows your rig W0 overcome rond soms Cosspodi
45 u B3 amd made of regped Slech ABS =ik a
; gusbiy mpeaker Recepizm o poeastly mprosed
RFTR-S5B =45 Mot plug verseon $39 94 SUB-Mimi plug 534 91
Inbernal BF bypes relay allows K T
tha SIGNAL [NTENSIFIER o
opernles A ihes aniennas lead of
your  iranscsmver. Desggned o
cover I0-80Mie with 13db gam
and 2.0l nl Tranemitter power
raling I-80 wabtt TDEAL FOHR
CH and Hmte!

TAPE SAVER

-t SCANNER RECORDING INTERFACE
The TAPE SAYER TS:1 swiiches your remole con
cibrolled caseebie recorder on and off e that you
lonly recorl during silivity, Internal mocrophons st
:E_lanun't-rlr asiiirad yoii of correck piidbs leval A Biall
ciin speaker allows ypou be listen i with everything
o lthooked up. Powersd by LISYAC (13IVDC avail)
i tHAMS can une Lhin device sa o COR {or &n emer

| igency repeater! TH-1 $40.08

NEW! RFTR<M 19095

Marne isers cnn now  benefit
fromy BIGNAL INTENSIFICA-
TION! The RFTH-M improves i
recepiien of VHF | 150 Gk i)
marinE DFERscETen

ELECTRON PROCESSING, IN
F.0. BOX T08
MEDFORD, NY 11761}

. (516) 7T64-9798

WHEN ORDERING Plraxe add:

! #4 conterminous USA sluppinghaodiing
T AK HI Canudn ih1|:-pln‘i'hl:n.'lhh.
NY sddress add sales Lax

SATISFACTION GUARANTEED!

Chpcher wvy prosdsct [encept softwsre] from EP1
nd i mod pnlaled return o wnthesm 1% dape bod
Tiall Filamd | b idorppnag MManfhng )

SEND FOR MORE DETAILS! MANY MORE FRODUNCTS! US MADE®

Request our free catalog.

HIGH PERFORMANCE
PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in AMATEUR and COMMERCIAL systems.

* 40 to 1000 Mhz - tuned to your frequency
e 3 large helical resonators

* | ow noise - High overload resistance

* 8 dB gain - ultimate rejection> 80 dB

* 10 to 15 volits DC operation

e Size - 1.6 x 2.6 x 4.75" exc. connectors

* FANTASTIC REJECTION!

Typical rejection: Price - CALL bipolar w/RCA jacks
+600 Khz@144 Mhz: —28dB Connector options: BCN $5, UHF $6,
+1.6 Mhz@220 Mhz: —40dB N $10

+5 Mhz@450 Mhz: —50dB SUPER HOT! GaAs Fet option $20

* For transceivers and repeaters - AMATEUR and COMMERCIAL

e Automatic operation - adjustable speed and amplitude

e Small size - easy instaliation - 7 to 15 valts DC

* § selectable, reprogrammable messages - each up to 2 min. long

* Wired, tested, and programmed with your message(s)
Model ID-1 - $54.95 Model ID-2 w/2 to 10 minute timer - $79.95

We offer a complete line of transmitler and receiver strips
and synthesizers for amateur and commercial use.

Mastercard and VISA welcome

GLB ELECTRONICS,INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 91to 4
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Number 7 on your Feedback card

Link Controller for the

S-COM 5K Repeater
Controller

Repeater linking—cheaply!

W ould you like to have a repeater of
your own, but you can’t afford the
luxuries of remote programming, selected
access, and linking? A new repeater con-
troller has hit the market that skillfully fulfills
two of the three requirements: remote pro-
grammng and selected access. The third lux-
ury, repeater linking. only comes with high-
priced repeater controllers, right? Wrong!
The S-COM 5K repeater controller, priced at
5189, is the perfect piece of equipment to
upgrade your repeater’s controller. With this
low-cost link controller project, you can ex-
pand your system into a two-link prioritized
controller.

The Heart of the System

The inexpensive S-COM 5K repeater con-
troller is the heart of the system. With it, you
can program all functions of the repeater re-
motely, using either the control receiver or
the main repeater receiver as the communica-
tions medium. Included in its operations are
three logical inputs, three logical outputs,
priority control receiver ports, and a PL tone
input. You can create macros, which are
“small programs.”” Macros allow you to
simplify operation: a couple of keystrokes

by Allan Overcast KF7FW

will execute a sequence of commands. Once
you have programmed these simple
keystrokes to execute the sequence, you no
longer have to remember the longer se-
quence. This feature also allows you, the
control operator, to keep secret sensitive
commands. Only you know the macros
you've created and what they will do. With

@€ COR OUT

all of these features available for such a small
price, any repeater organization can afford to
upgrade their repeater to a fully automatic
microprocessor-based system.

Construction of the Link Controller

Keeping to the low current needs of most
repeater systems, the link controller is de-
signed completely around CMOS devices.
Along with the need for low current was the
need for user-friendliness. You can observe
all functions of the link controller by adding
an optional plug-in LED display board which
communicates all major functions.

CONTROL RECEIVER
TOP PRIORITY

MAIN RECEIVER

PRIORITY OVER LINK 142

LINK #1 RECEIVER
PRIORITY OVER LINK 2

LINK #2 RECEIVER

CARRIES LOWEST PRIORITY

Figure 2. Receiver COR circuit.

Figure I. Receiver voting scheme.

M T

Photo A. The "SK Link Controller.
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Photo B. The Main Conrtroller Board and the optional LED display panel.



THE MOST AFFORDABLE

REPEATER

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM TO YOU AS STANDARD EQUIPHEH Tl

KIT,ONLY $675
wirep $975
VHF OR UHF

FEATURES:

* SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAD of 0.12uV (vhf), 0.15uV (220). UHF model
0.25uV std, 0. 1uV with optional helical resonator preamp.
*SELECTIVITY THAT CAN'T BE BEAT! Both B-pole xtal filter &
ceramic filter for > 1900dB 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.
*Courtesy beep, field-programmable CWID, flutter-proof squeich,
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.

HIGH PERFORMANCE TRANSMITTERS
& RECEIVERS FOR REPEATERS
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

*FM EXCITERS:

Kits $99, Wit $179. 2W
continuous duty. TCX0 &

xtal oven options available. Y
*TAS51 for 10M, 6M, 2M, “‘*‘8 ¥

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,

150-174,0r 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, wit $259.

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
res or afc. Kitsonly $129.

*Weather satellite & AM Aircraft receivers also avall.

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

» Send $1 for 36 page catalog by return mail.
(Send $2.00 or 4 IRC's for overseas mailing)

*Order by phone or mail ®* Min $3 S & H per order

*Use Visa, Mastercard, Check, or UPS COD.

GaAs FET PREAMPS
at a fraction of the cost of
comparable units!

LNG -(*)
GaAs FET
PREAMP

onLY $59!

Wired/tested

FEATURES:
*Very Low Noise: 0.7dB VHF, 0.BdB UHF

*High Gain: 13-20d8, depending on frequency
*Wide Dynamic Range: toresist overload
oStable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-56.
137-150. 150-172, 210-230, 400-470. or
S00-960 MHZ.

LNW -(*)
29 MINIATURE

GaAs FET
PREAMP

oNLYD 24 /i,
GaAs FET Preamp

similar to LNG, except designed for low cost
& small size. Only 2/8°W x 1-5/8"L x 3/4"H.
Easily mounts in many radios

* Specy tuming range desired: 25-35, 35-55.
55-90. 90-120, 120-150, 150-200. 200-270.
or 400-500 MHz

LNS-(*)

IN-LINE
PREAMP

ONLY $791uu.

GaAs FET Preamp with features similar to LNG
senes, except automatically switches out of
line during transmit. Use with base or mobile
transcevers up to 25W

*Specify tuming range deswed: 120-175
200-240. or 400-500 MHz

HELICAL RESONATOR
PREAMPS

Low-noise preamps with helical resonators
reduce intermod & cross-band interference in
critical applications.

MODEL HRA-{*), $49 vhf, $84 unf,

* Specily uning range desired: 142-150, 150-
162, 162-174, 213-233, 410454, or 454475

26th Year

ACCESSORIES

COR-3 REPEATER CONTROL-
LER kit. Features adjustable tail
& time-out timers, solid-state
relay, courtesy beep, and local
speaker amplifier. ...................549

CWID kit. Diode programmed,
adjustable tone, speed, and timer,
to go with COR-3. .................. $59

NEW COR-4 kit. Complete COR
and CWID all on one board for
easy construction. CMOS logic
for low power consumption.
Many new features. EPROM pro-
grammed, specify call letters..$99

NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER kit. ...524

TD-2 DTMF DECODER/CON-
TROLLER kit. Full 16 digits, with
toll-call restrictor, programmable.
Can turn 5 functions on/off, Great
for selective calling, too

AP-3 AUTOPATCH kit. Use with
above for repeater autopatch.
Reverse patch and phone line
remote control are std. ...........579

AP-2 SIMPLEX AUTOPATCH
Timing Board kit. Use with above
for simplex operation. ............ 839

MO-202 FSK DATA MODULA-
TOR kt. Run up to 1200 baud
digital signals through any fm
transmitter with full handshakes.
Radio link mmmﬂm ta#emetry
gear, etC. ..........

DE-202 FSK DEMODULATOR
kit. For receive end of link. ....$39

9600 BAUD DIGITAL RF LINKS.
Low-cost packet networking
Jatem consisting of new MO-96
odem and special versions of
our 220 or 450 mHz FM Trans-
mitters and Receivers. Interface
directly with most TNC's. Fast,
diode-switched PA's output 15 or
SOW. Call for info on the right
system for your application!

RECEIVING
CONVERTERS

A EnmE FpcaivEr
isput Mange  Outgut

832 144145

5082 2830

- 50-54 144-148

VHF 136138 2830

144146 28-30
MODELS 1485147 26-30
Wit with Case §59 146148 18-30
Kit less Case $39 :ﬂ;:i :g:;ﬂ
Wired wicase $89 222274 28-30

UHF MODELS it Sk
Kit with Case 569 4,:::4.:; 144 148
Wit less Case $49  axzam 50-54

- ; 438 3% 8135
Wired wicass £9g 00608 423008

802922 430480
See cataiog for full line of 2w trangmitting
converters for vif & uhf. Kits only §79.
Linear Ampiifiers avail up to 50w

432434 28-30

amlronics, Inc.

65-JMOUL ROAD*HILTON NY 14468-9535
Phone:716-392-9430 namtronics* is a registered trademark
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Figure 4. Main board parts layvout.

Know Your Priorities

On any repeater system, the control receiv-
er must carry the highest priority (see Figure
1). If this is not observed, the repeater may
not be available due to access problems. The
control receiver is not processed on the link
controller; instead, it is simply passed direct-
ly to the main controller. The main receiver is
the next priority. People access it to control
the links, so either of the links carry less
priority than the main receiver.

The two controllable links, of course, are
next on the priority list. The links numbers, |
and 2, pertain to the order of priority. If link 2
is active, and link | suddenly becomes active,
then link 2's audio is cut off until link I
becomes inactive. The same activity pertains
to link 1 and the main receiver. The priority
feature allows the repeater owner to assign
the order of important to each item.

Constructing the COR Circuit

On any receiver, there is a voltage that
changes when the receiver’s squelch opens.
This voltage, referred to as the COR (carrier
operated relay) signal, tells the link controller

when the repeater 1s active and when It 1s
inactive. The controller’s COR voltage
needs to be greater than 3.0 volts for the
controller to recognize it.

You can construct a simple, effective COR
circuit from a single op amp and a variable
resistor (see Figure 2). By adjusting the vari-
able resistor to a point different from your
receiver s carrier noise source (a voltage that
changes when your receiver becomes active),
the op-amp will change its output from low to
high, indicating an active receiver is present.
The link controller’s COR input is at 2.2k
ohm impedance. Once the signals are in the
controller, they are buffered before any pro-
cessing occurs. The main receiver's COR
signal is passed directly to the links ORing
section. At this point, all COR signals are
passed to the main controller.

The greatest section that the main receiv-
er's COR signal passes through is the time-
out reset section. This section will reset the
main controller’s time-out timer every time
the main receiver becomes active and every
time it becomes inactive. IC 6, the 74HC123,
is used for this purpose.
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Half of the one-shot multivibrator is pro-
grammed to trigger on a low-to-high transi-
tion of the main receiver’s COR signal, and
the other half 1s programmed to trigger the
high-to-low transition. When either of the
one shots 1s triggered, a 100 ms pulse 1s
delivered to the reset circuit of the link con-
troller. This reset circuit is needed because all
of the COR signals entering the link con-
troller are ORed together through IC 4.

In correct operation the repeater will ime-
out if one of the links is on for more than the
programmed time-out period. Without the
time-out reset circuit, the main receiver could
not use the repeater until the links became
inactive and reset the time-out timer. With
the reset circuit on the controller, every time
the main receiver becomes active, it sets the
time-out timer to zero. If the repeater is timed
out because one of the links was on too long,
it 1s back, ready for use, the moment the main
receiver becomes active.

The two link COR signals do not reach the
ORing section of the controller before they
are processed for their priority. Once they
pass the link enable section, IC 2 and IC 3,
they now head for IC 4, the COR ORing
section. Now their priority is to switch one of
the link’'s audio source to the main con-
troller’s audio section. Audio switching is
accomplished by IC 10, a 4066 which con-
tains four analog switches. This switch makes
or breaks the audio from both links. Link
priority only applies to audio; it decides
which audio i1s routed to the main controller.
Once audio switching occurs, you can adjust
the audio level before it enters the mixing
stage of the link controller.

Time to Transmit

The purpose of a repeater link is to trans-
mit. If your links were always enabled, your
repeater would be tying up another repeater,
as well as your repeater, on every transmis-
sion. The main controller controls the section
of the link controller that enables the links to
transmit. Three MOSFET switchable lines
come from the S-COM 5K controller and are
processed by the link controller before they
can PTT either of the link transmitters.

The first two lines, Out | and Out 2, are
inverted by IC 5 and then gated through IC 3.
The third line, Out 3, determines if the main
receiver's COR signal will reach the link
transmit enable section. If Out 3 is enabling
the links, and the user has enabled one of the
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Figure 6a. Tap foil lavout for the main board..

link PTT lines, then the enabled link trans-
mitter will follow the main receiver's COR
signal. (Refer to your S-COM manual for the
output enable commands.)

The link transmitter’s 2N3055, a hefty
NPN current driver transistor, drives the
PTT circuit of the link's radio. The link con-
troller will supply a ground to your transmit-
ter PTT. It was not designed to handle the
current of the link transmitter. If you need a
high current PTT drniver, use an external re-
lay that will handle the current. A +12 volt
line is supplied on the link controller’s edge
connector. Use this line for any low current
+12 needs, 1.e., a +12 volt PTT relay. If
problems occur on either of the incoming
links, you can simply use the Out 3 line to
disable the links, shutting down the link sec-
tion of the controller completely. If you do
this, only the main receiver’s COR signal is
active on the link controller.

Controlling the Links

The link-enable line controls the two links.
Using this line, you can shut off the links if,
for example, the repeater that you are linked

to malfunctions and stays keyed up. First, the
controller would time-out after extended use,
then you would enter the correct code to shut
the links off. This way, the faulty repeater
link won't time-out the main repeater system.
After the problem is fixed, you can then re-
enable the links and continue operations. This
feature is especially useful at locations that
are not easily accessible.

Once the links are working, how does the
user identify which link is which? The S-
COM 5K controller has 3 input lines to the
main controller. These lines can be pro-
grammed to react to changes in their logical
states. Link 1's COR signal is connected to
Input | on the main controller, and link 2’s
COR signal is connected to Input 2. The main
receiver' s COR signal is connected to Input
3.

Using the S-COM 5K’s macro feature, you
can program the controller to change the
courtesy tone to a different tone when the
links become active. This is the easiest way to
signal the user of an incoming link message.
There are many possible ways to program
these lines,
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Link Controller’s Appearance

The cosmetics of the link controller are not
complete without the lights. A 12-pin connec-
tor on the link controller’s board lets you
have external LEDs so that you can see what
1s happening on the link board.

Part of IC 5, the 74HC240 driver chip,
sinks (supplies a low level) to the LEDs when
the display is active. All of the current-limit-
ing resistors for the LEDs are mounted on the
link controller’s board. Just add the LEDs.

If low power applications are required,
special 1| mA LEDs are available with only
minor changes to the link controller board.
By changing the current-limiting resistors
from 330 ohm 10 4.7k ohm, and using special
low power LEDs, you save 126 mA from the
LED display board. The display section will
show the main receiver’s COR, both links’
CORs, the main controller’s PTT along with
the two links® PTT, the two links” PTT en-
able, and the link enable’s signal. This dis-
play feature will come in handy when pro-
gramming the main controller or tracking
problems in the repeater system. Just look at

the display and presto, your questions are
answered.

A Little Caution, Please

When constructing and handling the link
controller board and components, remember
that static electricity kills components. Use
CMOS handling precautions. Always make
sure that any static electricity is discharged
from your body before touching any compo-
nent or the main controller board.

Adjusting the Link Controller

Adjustment is simple and fast. To start
out, adjust the three receiver level pots,
VR 1, 2, and 3 to a 12 o'clock position.
For proper adjustments, you'll need an auxil-
iary receiver that monitors the repeater’s
transmitter. Once the monitoring receiver
is adjusted to an acceptable level, transmit
a known level, such as a touch-tone from
your hand-held, for a known level refer-
ence. Now open the squelch on the main
repeater receiver, and transmit on the main
repeater transmitter. Adjust VR 3, the level
pot, of the main receiver on the link

controller board, for a good level.

Once you have your main receiver adjusted
near the correct point, transmit a touch-tone
through the main receiver, and monitor it on
the reference receiver. Now adjust the main
receiver’'s audio level to match your refer-
ence level. If the level is too low, go to the
main controller and locate the pot labeled RX
and increase its level. Once the main receiver
sounds good, move on to link | and adjust
only its input level pot, VR 2. Continue with
the same procedure as link 1 for link 2 adjust-
ing only VR 1's level. You may need to play
with the receiver levels and the RX level on
the main controller to obtain a suitable audio
balance.

Once the three receiver levels are adjusted,
move on to the three transmitter levels. The

“...remember
that static electricity
kills components.”’

main transmitter level, marked TX, i1s on the
main controller board. This is the only adjust-
ment used to control the main transmitter
audio level. When you obtain a suitable mike
level for the main transmitter, you need to
adjust the two link transmitters. On both the
links, audio levels are located on the link
controller board. Link 1's output level pot is
marked VR 5, and link 2’s level pot 1s marked
VR 4. To adjust their levels, input the appro-
priate code to enable the link portion of the
controller, Out 3. Now input the code to
enable the link transmitters, Out 1 and Out 2.

To keep from overdriving your link trans-
mitters’ mike input, bypass the first mike
amplifier section, and apply the links" audio
at this point; you'll get cleaner audio on your
link transmitter. If access to your mike ampli-
fier 1s difficult, adding in a series resisior
with the value between 50k and 100k ohms
will keep the link controller from overdriving
your link transmitter. Use your reference re-
ceiver to calibrate both of your link transmit-
ters’ levels, and use the same procedure when
you adjust your link transmitter levels that
you did when you adjusted your main receiv-
er level.

Now input the same touch-tone on the main
receiver's frequency. You enable the links so
the main receiver will control the link’s trans-
mitters. Now adjust VR 4 and VR 5, the
output level control on the link controller, so
it matches the earlier observed level on the
link monitoring receiver. Once link 1 is ad-
justed, proceed to link 2. Do the same adjust-
ments for link 2 as you did for link 1. Once
you have adjusted the levels, you should no
longer need to do any adjusting on the link
controller board.

Conclusion
The complete link controller and S-COM
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3K system are currently in use on my 444.500
MHz and 147.380 MHz repeaters. With
difficult access to the 147.380 MHz re-
peater site, I put plenty of care into the de-
sign and building of this link controller.
I haven’t had any problems with either the
S-COM 35K or the link controller since trans-
planting them on the mountain. This con-
troller was designed around the S-COM 5K
repeater controller, but you can adapt it to
any controller that has 3 logical outputs and 3
logical inputs. The combined link system and
main controller, once built, totaled about
$240. For a 2-link prioritized microproces-
sor-based repeater system, the price cannot
be beat.

Both of the circuit boards are available

from me. My address is 306 S. 20th St.,

Bozeman, MT 59715. The '5K Link Con-
troller Main Board is $28.50 plus $2.50 S/H.

The "SK Link Controller LED board is $7.50
plus $1.50 S/H. Both boards are $34.50 plus
$2.50 S/H. The main board includes plate
through-holes, solder mask, and parts ID
mask. The LED Board is a non-plated
through-board, but it comes with the appro-
priate ID mask.

The 5-COM 5K Repeater Controller is

available from S-COM Industries, PO Box

8316) for $189.
Happy home-brewing !l

®
®
-
o
o
o
o
-
e 5

Figure 7. a) Top foil layout for the LED board. b) Bottom foil

layout for the LED board.
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~ Quantity
7805 +
74HCO8 3
[7aHCS2.  f
 74HC240 1
74HC123 1
LM741 3
4066 1
~ Transistors
2N30s5 . 2
H&sistum
Value  Quantity
10kohm 5
3300hm 9
- 10kohm 9
- 100kohm 4
47kohm 8
 47kohm 2
12kohm 1
‘1tkohm 5
 56kohm 3
22kohm 3
33kohm 1
 Capacitors
Value Quantity
imF 8
‘0imF = 2
047TmFE 3
100 pF 2
k- 1)
LEDs
Type Quantﬂy
Red ct
Yollow = 3
Green =@ 3
T 3
15V 1
~ Connectors
Type Quant!ty |
wafer = 6
mate 6
wafer 1
mate |
male 1
female 1
male 1
male 1
female 1
cable 1ft.

T‘h& 5K Link Controller
Parts List
Chip# ~ Description
RG1 i ~ 5voltregulator |
1,23 ~ Quad 2 input CMOS logical AND
ca. ‘Quad 2 input CMOS logical OR
Les s Inverting CMOS line driver
e Dual CMOS multi-vibrators
ic7, E D 8-pin dip-packaged op amp
icio Quad CMOS analog switch
Quae. o TO-220 NPN transistor
" Res. # .. . Style
~ VR1,2,34, 5 . Variable res.
_'H123,455?EQ %Waﬂr&a..
R 14,15,16,35,37,39,
40,43,44 1 Waﬂ res.
i _H__12,1a.41_,45 L VaWaltres
R23,242526 va Watt res.
‘H3g2s Ya Wattres.
Reg Va Wattres.
R11,18,19,21,22 ¥ Wattres.
- R31,32,33 Vs Watt res.
R10,17,20 i Va Watt res.
R3E  Ya Watt res.
O 2 3,7,8,10,13,16 electrolytic. cap.
€56 | disk cap.
C9,11,14 disk cap.
Cc12,15 ~ diskcap.
C4,17-28 disk cap.
Diode# = = Style
D489 | Red - transmit
D58, 7 ~ Yellow-COR
D128 ~ Green - Enable/Disable
Z34 @ 1N4733 5.1 V Zener Diode
22 MPTE15 15 volt Zener Diode
Coame Style -
CN3,56,7,89 6-pin Modular connector
CN3,5,6,7,89 6-pin Modular connector
CNa 12-pin Modular connector
CN4 - 12-pin Modular uaﬁnactnr
CN2 | 26-pin Ansley right angle
CN2 26-pin Ansley cable crimp
5K connect DB-25 male cable crimp
CN 1 3-pin Molex PC mount
- CN1 3-pin Molex crimp mount
26-pin ribbon cable
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Number 8 on your Feedback card

KB6MT’s Video Techmclan Course

Go for more voice privileges at 5 wom

Amateur Radio School
2350 Rosalia Drive
Fullerton CA 92635

Price Class: $40 plus $5 S/H

j erry Ziliak KBBMT is a ham in more ways
than one. On the TV screen, he stands oul
as an enthusiastic and personable instructor.
On the audio tape, his enunciation and voice
tone are perfect for easy listening and learn-
ing. His Video Technician Course consists of
two 2-hour VHS video cassettes and a C-60
audio cassette tape.

After listening to the audio cassette tape
twice, | gave myself a sample Technician ex-
am and scored in the nineties. While | admit
I've learned a lot from editing articles for 73
this past year, | had not yet learned the FCC
rules and regulations, or proper theory.

The pace is fasl. This tape was obviously
made to be listened to. Instead of taking
notes, you simply let the information sink natu-
rally into your personal database (the one you
will have to access when you take your exam)
as you go about your business, drive your car,
or sit back and relax.

Conventions and Natural Forces

On the audio cassette, KB6MT begins with
a discussion of FCC rules and regulations,
emergency communication procedures, third
party operation, and international communi-
cations. He includes definitions of what is and
what is not considered broadcasting, cautions
you to watch your bandwidth and power out,
and adds some pointers on ham etiquette.

After basic operating procedures, KB6MT
discusses propagation, measuring devices,
equipment, antennas, electrical theory and
components, and frequency modulation. He
gives clear definitions and usually adequate
explanations. He covers Technician privi-
leges, mobile operation, and formulas.

No Time to Spare

On the video tapes, KB6MT seems to work
from an outline when he could use a script.
With his hastily drawn diagrams and run-on

sentences | felt like Alice trying to keep up with
the rabbit. A pause, however brief, at the end
of a sentence, aids mental digestion. Pauses
are also useful for highlighting, framing, and
emphasizing important material. What would
code be without pauses? Note that the speed
of Jerry's delivery is fine.

The Verdict

The video tapes need some improvement. |
suggest the following: a script, a steady pace
with adequate pauses, carefully drawn dia-
grams, more theory, no verbal mannerisms,
and a more relaxed (even if speedy) delivery.

Last, a test or booklet with questions and
answers would provide the student with feed-
back, an essential element for fast learning.
Without taking an exam, how could | have
tested my knowledge?

In spite of its drawbacks, | learned a great
deal from KB6MT 's Video Technician Course.

IF YOU BUY, SELL OR COLLECT
OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED

Antique Radio's Largest-Circulation

Monthly Magazine
Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50's Radios & more...

Free 20-word ad each month. Don't miss out!

Free Sample. 6-Month Trial - §11.
1-Year: $19 ($28 by 1st Class). Foreign - Write.

A.R.C., P.O. Box 2-E4, Carlisle, MA 01741

CIRCLE 271 ON READER SERVICE CARD

% i
AXM Incorporated
serving the radio amateur who needs more
than an amataur radio
11791 Loara Bireet, Buile H
Garden Grove, CalifTornia 92640
Tael: (14 E1R-BBDT
(714) A18-9556&

= jml

Half-Square QRV-DX Monobanders

Work DX with No Tower and No Amplifier.
qut noise, cut near sigs. build DX sigs. kill QRM.

0 Meters 15 Meters 20 Meters 40 Meters
$29.95 S$3995 $4995 S69.95

Coax Feed. Broadside Pattern, Low Profile. Ready to Use

WAR Highest DX Gain per Dollar

Infopack S1 To order add $5 Postage & Handling

by 1st class mail. [M=AntennasWest
Box S0062-S. Provo, UT A460S (801) 373-84258

CIRCLE 90 ON READER SERVICE CARD

NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494 114+ Hams. via your computer

$29 95 per year — unlimited use!

BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: 894-5777 800: 282-5628

CIRCLE 156 ON READER SERVICE CARD

"GUARMED TO OUTPERFORM”

.....OR YOUR MONEY BACK!

HE‘I’ER
HAM

HAM 105

The "HAM 10" ten meter antenna is designed and manufactured by American
Antenna, makers of the world famous K40 Antenna. With a power handling
capacity of 1500 watts and a band width of 1.5 mhz between 2:1 SWR points

the "HAM 10° is the perfect compliment to all single-band ten meter rigs.

The stainless steel base of the "HAM 10" Is supplied with an agjustable
trunk lip mount. Also available is an optionai adaptable heavy duty

magnamount. For a free brochure, call 1-800-323-6768 in
EXCLUSIVE FEATURES:

Ilinois 1-800-942-8175.

(1) HANDLES UPTO 1500 WATTS!

(2 METALPLAS CONSTRUCTION.

(3) 30° ROTATION OF BASE.

(a) STAINLESS STEEL WHIP AND BASE.

(5) MOUNTS ANYWHERE ON ANY VEHICLE!
FULLYASSEMBLED WITH 18’ of RG-58 COAX.
(@ COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:

1 800-323-6768 IN IL. 1 B0O0-942-8175
TLX# 6871370 KA0INTL

....{Or Write) AMERICAN ANTENNA
1500 EXECUTIVE DR. ELGIN, IL. 60123

CUT-AWAY
VIEW OF
THE HAM 10

ArriLECTRIC uﬂlﬂE“'

Tt pr—  ————

LR DL T v ]

CIRCLE 235 ON READER SERVICE CARD
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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 wide
operating ranges. Compare quality, features and the NYE
VIKING TWO YEAR WARRANTY.

o Pi Network. Low Pass Pi Network tuning 1.8-30 MHz_ Heavy duty silver plated

continuously variable inductor with 251 vermier dial 7000 volt vanable
! capacitor and 10.000v switch selected fixed capacitors on output side. Tunes
40-2000 ohms loads Good Harmonic suppression’

o Automatic SWR. Hands free metering of SWR. No rese! or calibration needed
Separate power meter—300 or 3000 w f.s. automatically switched. Easy 1o
read 25" recessed and back-lighted taut band meters

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

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

o Maximum Power Transfer. Match your transmitter output impedence to almost
any antenna system for maximum power transter. Amplifiers only run at their
designed Q when properly matched

o Model Dptions. MB-IV-A1 includes all MB-V-A features less antenna switch and

balun. MB-IV-A2 is identical to MBV-A1 with the addition of a triple core
oalun

e 1B MHz will not tune on some antennas

L
-

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

RFM-003

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 RFM-003 for 3KW
indication and The RFM-005 for SKW.

CHECK THE FEATURES:

[3] Modes — Peak Average and Peak and Hold with a umque non-dnift Sample &
Hold Analog memary circuit

(2] Ranges — Automatically swilched power scales 10 5 KW
Fully Automatic SWR — Full time meter displays ratios directly without drift

Built-in ALO — Protect your amplifier tube investment with this fast acting
lockout

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 glass
epoxy PCB This meter is built to last

Accuracy — Guaranteed to = 5% FS
Warranty — TWO FULL YEARS

Added Features — Switchable reverse power all mode metenng — Full status
LED Display — Adjustable ALQ is switchable SWR/REFL power — Heavy
duty Nicad batteries charged by the applied RF for the field and a charger
is 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
Pr